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Abstract
Background: TCF7L2 gene is known as transcription factor 7-like 2 which has been identi�ed as a novel
transcription factor epithelial-mesenchymal transition (EMT) in tumor cells at 10q25.3. TCF7L2 may
affect cancer progression and plays a central role in cancer proliferation, migration and invasion.
However, its clinical and prognostic value have not been researched in glioma. The purpose of our study
was to research TCF7L2 expression and evaluate the clinical value of prognosis.

Method: We collected glioma specimens including low-grade glioma (n=46)and glioblastoma (n=51)
from September 2015 to September 2017.Expression of TCF7L2 in 97 specimens were detected by
quantitative real-time PCR (qRT-PCR).The chi-square test was applied to analyze the relationship between
TCF7L2 expression and clinicopathological characteristics. The overall survival (OS) was analyzed by
binary logistic regression analysis, the survival curves were drew by Kaplan-Meier. Univariate and
multivariate analysis were utilized to analyze the relationship between prognosis and clinicopathological
characteristics including TCF7L2 expression.

RESULTS: Compared with low-grade glioma group, the expression of TCF7L2 was signi�cantly increased
(p<0.05). TCF7L2 overexpression was associated with large tumor volume (p=0.03), higher WHO grade
(p=0.001), and recurrence (p=0.001). Moreover, Kaplan-Meier analysis proved that overexpressed TCF7L2
was related with poor OS (p< 0.05).The multivariate analysis suggested that TCF7L2 expression was an
independent prognostic factor.

CONCLUSIONS: Our research proved that TCF7L2 was over- expressed in glioblastoma, and, related with
tumor prognosis, which, therefore, could be an independent prognostic factor for glioma patients.

Background
Glioblastoma is the common malignant brain tumor owing to its stronger invasive ability and resistance
to treatment. The morbidity rate of glioblastoma is approximate 0.59–0.69/100000 people worldwide,
affecting those aged 20 years or older, especially those aged 40 to 70 years, with a median age of onset
of 63 years 1. The morbidity is higher in male (3.97/100000) than in females2,3 (2.53/ 100000).

According to NCCN Guidelines, the standard therapies include surgery, radiotherapy with concomitant
temozolomide (TMZ), adjuvant TMZ chemotherapy and TTF therapies,but the 5-year OS is only 9.8%3.
Although with comprehensive therapy,the median survival time is approximately 12–15 months for GBM
patients after diagnosis4,5. Therefore,it is necessary to understand the mechanism of GBM and discuss
its potential as a therapeutic target for GBM patients.

The Wnt/β-catenin signaling pathway is important in majority tumor progression.TCF7L2 is a member of
the Wnt/β-catenin signaling pathway,play an important role in metabolism, cell differentiation/
proliferation and cell death6.We collected the samples including 51 GBM tissues and 46 low-grade glioma
tissues WHO(I-II).We focused on the TCF7L2 effect and the expression level in glioma tissue.
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Subsequently,we analyzed the relation between TCF7L2 expression level and clinicopathological
characteristics,and investigated the prognosis factors.

Method

Patients and Tissue Samples
Patients who were performed initial surgery in The Sanbo Brain Hospital of Capital Medical University
from September 2015 to September 2017,were retrospectively selected for this research. All patients did
not receive chemotherapy or radiotherapy prior to surgery. All samples were diagnosed by pathologists
and stored in liquid nitrogen .

The patients’ characteristics are described in Table I. Tissue samples usage was approved by Ethics
Committee of the Sanbo Brain Hospital of Capital Medical University and written informed consent was
obtained from all study participants.

RNA Extraction and qRT-PCR Analyses
The total RNA was extracted from the sample by using TRIzol reagent (Invitrogen, Carlsbad, CA,
USA).RNA was reverse transcribed to complementary DNA (cDNA) by using a PrimeScript RT reagent kit
(Thermo, Beijing, China). Its synthesis was conducted at 37 °C for 15 min, then 85 °C for 5 s according to
the experimental protocols. Real-time PCR reactions were carried by Applied Biosystems 7500. Real-time
PCRs was carried in triplicate.The relative TCF7L2 expression was computed and normalized using the 2-
△ct method relative to GAPDH.The primers for TCF7L2:5’-TGCTCTGCGGTTGCTATGTTGAC-3’,3’-
GCTGCGAGT CCTCACCAATGTC-5’and for GAPDH:5’-CAGACCACAGTCCATGC CATCAC-3’ 3’-
GACGCCTGCTTCACCACCTTC-5’

Data Analysis
The comparison of the TCF7L2 expression level between GBM and low-grade glioma was performed by
the two-sample Student’s t-test. The chi-square test were used to examine the associations between
TCF7L2 expression and the clinicopathological characteristics.

In addition, survival curves were drew by the Kaplan-Meier method and analyzed with log-rank test. Cox
proportional-hazards regression analysis was applied to estimate univariate and multivariate hazard
ratios for OS. A value of P < 0.05 was considered as signi�cantly different. SPSS software 20.0 was
applied in the present study.

Results

TCF7L2 was Upregulated in Glioblastoma Tissues
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We measure TCF7L2 expression levels in 97 patients with glioma by the qRT-PCR. The data revealed that
TCF7L2 had higher expression in GBM tissues than the low-grade group (p < 0.05, Fig. 1).

Relation Between TCF7L2 Expression and
Clinicopathological Factors of GBM Patients
We found the TCF7L2 high expression in GBM.The median expression level of TCF7L2 was used as a
dividing point.we divide 97 patients into two groups (high and low expression). Table I summarizes the
relation between TCF7L2 expression and clinicopathological parameters in glioma.The results showed
that TCF7L2 high expression was signi�cantly related with larger tumor size (p = 0.03), higher WHO grade
(p = 0.001) and recurrence (p = 0.001).

Upregulation of TCF7L2 Confers Poor Prognosis in Patients
Univariate and multivariate analysis were utilized to evaluate the association between OS and various
clinicpathological features including TCF7L2 expression level (Table I).

Kaplan-Meier method indicated that the �ve-year OS of patients was signi�cantly shorter in patients with
high TCF7L2 expression than in those with low TCF7L2 expression (p < 0.05) ,but there were no
signi�cantly differences in two-year OS(p > 0.05).The OS was signi�cantly longer with small tumor size( 
≦ 3 cm)compared to those with large tumor size(> 3 cm) (p < 0.05). The OS was signi�cantly shorter in
patients with recurrence than those with no recurrence (p < 0.05), but was signi�cantly longer in patients
with low grade group compared to those with glioblastoma (p < 0.05). There were no signi�cantly
differences between necrosis and non-necrosis patients (p > 0.05) (Fig. 2,3).

Multivariate analysis con�rmed that TCF7L2 expression,WHO grade and recurrence was the independent
prognostic factors for patients with glioma in �ve-year OS. Their hazard ratios were 4.91(95%CI,2.49–
9.69),55.6 (95%CI,14.9-207.4),3.00(95%CI,1.31–6.86),respectively (p < 0.05) (Table II, Fig. 4).

Table I. Relation of the expression level of TCF7L2 with clinicopathological parameters
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Table II. Univariate and multivariate analysis of 5-year OS.
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Parameter Univariate Multivariate

  HR 95% CI P HR 95% CI        P

Age

(≤ 45/>45)

1.79 1 0.71–4.50 0.21    

Sex

(male/femal)

0.92 0.37–2.31 0.87    

Tumor size

(≤ 3 cm/>3 cm)

1.77 1.07–2.92 0.02    

Necrosis

(yes/no)

1.68 0.67–4.19 0.26    

Recurrence

(yes/no)

6.85 3.53–13.2 0.001 3.00 1.31–6.86 0.001

WHO grade

(I-II/IV)

38.6 12.8-116.2 0.001 55.6 14.9-207.4 0.001

TCF7L2 expression

(high/low)

1.83 1.12–2.98 0.01 4.91 2.49–9.69   0.001

Discussion
TCF7L2 has been reported to have an effect on the surpression of cell proliferation, migration and
invasion in the literature7 .The transcription factor 7-like 2 (TCF7L2) gene may affect cancer development
and prognosis because the TCF7L2 gene play an important role in the Wnt/β-catenin signaling
pathway8,9 .

To date, various biological markers have been reported in glioma10,11. TCF7L2, represents a central factor
in metabolism, cell proliferation, and cell apoptosis12,13. Bo Yu7et al.found that TCF7L2 overexpression
increased cell viability,migration and invasion in the cells with CRNDE inhibition.The TCF7L2 expression
and prognostic value in glioma has not yet been reported.

In our study, we detected signi�cantly higher TCF7L2 expression in GBM tissues than in low-grade group.
Moreover,TCF7L2 overexpression was signi�cantly related with larger tumor size, higher WHO grade and
necrosis.

Our study reported shorter OS in patients with higher expression, however, there was no signi�cant
difference in 2-year OS in the two groups. We found that the 2-year OS was relatively high in the patients
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who underwent standard therapies including radiotherapy with concomitant temozolomide (TMZ), and
adjuvant TMZ after surgery,in the high expression group. There was statistically signi�cance in 5-year
survival rate (p < 0.05).

Multivariate analysis revealed that WHO grade, tumor recurrence and TCF7L2 expression level were
independent prognositic factors for OS. The hazard ratio in high TCF7L2 expression group was 4.91
times more than low expression group(p < 0.05,95%CI,2.49–9.69).TCF7L2 expression was independently
related with the OS, indicating that higher TCF7L2 level was a marker of poor prognosis for patients.

Conclusions
TCF7L2 could be a potential prognostic factor and therapeutic target for patients with glioma.The
underlying molecular mechanisms of TCF7L2 involvement in the Wnt/β-catenin signaling pathway needs
to be investigated in future studies.

Abbreviations
TCF7L2 Transcription factor 7-like 2

qRT-PCR Real-time quantitative PCR

OS Overall survival

TMZ Temozolomide

EMT Epithelial-mesenchymal transition

TTF Tumor Treating Fields

GBM Gliomablastoma

cDNA Complementary DNA

HR Hazard ratios

CI Con�dence interval
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Figure 1

Expression levels of TCF7L2 in GBM tissues were signi�cantly higher (***p<0.05).
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Figure 2

Kaplan-Meier 5-year OS curves of patients with glioma according to clinicopathological features. A:
TCF7L2 higher expression group showed shorter OS compared with patients with lower expression
(p<0.05),B: Patients with larger tumor size(>3cm) showed worse OS compared with patients with small
tumor size(≦3cm)(p<0.05),C:Patients with necrosis showed no signi�cantly differences compared with
those with non-necrosis (p>0.05), D:Patients with recurrence indicated worse OS compared with those
with no recurrence(p<0.05).
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Figure 3

2 year OS curves of patients with glioma according to clinicopathological features A:Larger tumor size
group(>3cm) showed poor OS compared with small tumor size group(≦3cm) (p<0.05), B:Patients with
necrosis showed no signi�cantly differences compared with those with no necrosis(p>0.05), C: Patients
with recurrence indicated worse OS compared with those with no recurrence(p<0.05), D:Patients with
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higher expression of TCF7L2 showed no signi�cantly differences compared with those with lower
expression (p>0.05).

Figure 4

Forest plots analysis with 5-year OS with 95% con�dence interval for clinicopathological features.


