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Abstract: Objective: To explore the expression of ubiquitin carboxyl-terminal esterase L1 (UCH-L1) in the esophageal 
squamous cell carcinoma (ESCC) as well as its clinical significance. Methods: 215 cases of ESCC were evaluated 
by tissue microarray and immunohistochemistry for UCH-L1 expression and its clinical significance and prognostic 
value was investigated. Results: The positive rate of UCH-L1 was 45.6% in ESCC. There was a significant correlation 
between the expression of UCH-L1 and lymph node metastasis (P=0.023) and tumor stage (P=0.006). Kaplan-
Meier analysis showed that patients with UCH-L1 positive expression had shorter survival duration than those with-
out UCH-L1 expression. Cox regression model revealed that UCH-L1 was an independent prognostic factor for ESCC. 
Conclusions: Our results showed that UCH-L1 expression significantly increased with the progression of ESCC, imply-
ing the importance of UCH-L1 as a potential biomarker in cancer diagnosis and treatment.
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Introduction

Esophageal cancer is the 8th most frequently 
diagnosed cancer worldwide [1], 60-70% of 
which are ESCC [2]. While primary esophageal 
squamous cell carcinoma (ESCC) can be re- 
moved by surgical, the process of metastasis 
formation can ultimately not be cured. However, 
the early diagnosis of ESCC can be quite diffi-
cult with no effective biomarker to detect it.

Ubiquitin carboxyl-terminal esterase L1 (UCH-
L1) was a multifunctional neuron protein and  
a member of the deubiquitinating enzymes 
(DUB). It plays an important role in maintain- 
ing the ubiquitin proteasome system, vital for 
recognizing and degrading dysfunctional pro-
teins in organisms. In recent decades, UCH-L1 
has been implicated in the pathogenesis of 
many diseases, including, diabetes, cancers 
and neurodegenerative disorders. Since UCH-
L1 contributes many different functions to cell 
metabolism, its role and regulation on disease 
development has become a research target in 
many laboratories [3]. The expression and the 
functional role of UCH-L1 in cancer seem to 

depend on the type of tumor. The studies on 
renal cell [4], ovarian [5], head and neck [6]  
carcinomas suggested that UCH-L1 may play a 
role as tumor suppressor. However, the expres-
sion of UCH-L1 can be very high in neuroblas-
toma [7], prostate carcinoma [8], osteosarco-
ma [9], pancreatic carcinoma [10], which sug-
gested that UCH-L1 can act as an oncogene  
in these cancer. What’s more, UCH-L1 may be 
also associated with invasion of non-small cell 
lung cancer where high expression of UCH-L1 
can be found in advanced tumor stage [11]. 
However, the studies about its expression and 
functional role in ESCC were rarely reported.

This study was aimed at exploring the clini- 
cal significance of ubiquitin carboxyl-terminal 
esterase L1 (UCH-L1) in the development and 
progression of esophageal squamous cell car- 
cinoma.

Materials and methods

Patients and tissue samples

From 2002 to 2005, 215 cases (F/M=52/163) 
of ESCC patients admitted to Shanghai Tongji 

http://www.ijcem.com


Expression of UCH-L1 and its prognostic significance in ESCC

3796 Int J Clin Exp Med 2016;9(2):3795-3799

University Affiliated 10th People’s Hospital 
were enrolled in this study. 110 patients are 
less than 60 years old (include 60 years  
old), the rest are more than 60 years old. All 
patients underwent no treatment before sur- 
gery.

Tissue microarray construction

The tissue microarray were constructed accord-
ing to previously study [12]. First, the patholog-

low: 1; brownish yellow: 2; brown: 3. The posi-
tive were defined as multiplication of two score 
>1.

Statistical analysis

SPSS 16 software was used to perform the  
statistical analysis. Chi-square test was used  
to analysis the count data. Kaplan-Meier sur-
vival analysis and COX multiple factor analysis 
were used to analysis survival data.

Figure 1. The expression of UCH-L1 in ESCC and adjacent tissue. A, A1: The ex-
pression of UCH-L1 in adjacent mucosa of cancer. B, B1: The weak positive ex-
pression of UCH-L1 in ESCC. C, C1: The positive expression of UCH-L1 in ESCC. 
D, D1: The weak positive expression of UCH-L1 at the invasion front of ESCC. 
A-D: IHC×100; A1-D1: IHC×200.

ic slices of esophageal 
were made with hematoxy-
lin and eosin (HE) to distin-
guish tumor tissues from 
adjacent no tumor tissues. 
After that, ESCC tissue 
microarray was construct-
ed using the Beecher 
Instruments Tissue Arrayer 
(Beecher Instruments, Si- 
lver Springs, MD, USA). 2 
tumor tissues and 1 adja-
cent no tumor tissue for 
each case.

Method

Rat anti-UCH-L1 (#671108) 
were purchased from R&D 
SYSTEMS®, dilution rate 
1:100.

S-P (Streptavidin-Peroxida- 
se) immunohistochemistry 
were used. S-P kit was pur-
chased from Maxim Fu- 
zhou. The PBS served as 
the control group instead of 
the first antibody.

Immunohistochemical 
analysis

UCH-L1 positive staining 
were defined as light yel-
low, brownish yellow and 
brown diffusely dyeing (ma- 
inly in cytoplasm). The re- 
sult were count depended 
on two factor list below: 1. 
Positive cell counting: the 
score depends on percent-
age of positive staining cell 
(≥5) at higher magnifica-
tion: 5-25%: 1; 25-50%: 2; 
50-75%: 3; 75-100%: 4; 2. 
Staining intensity: light yel-
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Results

The expression of UCH-L1 in ESCC

UCH-L1 mostly express in endochylema. Adja- 
cent no tumor squamous cell tissue show no 
expression of UCH-L1 (Figure 1A) while tumor 
tissue of ESCC show light yellow, brownish yel-
low and brown diffusely dyeing (Figure 1B and 
1C). The expression rates of UCH-L1 in tumor 

tissue were 45.6% (98/215) compared with no 
expression in adjacent tissue. What’s more, the 
expression of UCH-L1 at the invasion front was 
strongly positive (Figure 1D).

The relationship between clinicopathological 
parameter and UCH-L1 expression

There is no statistically significant difference 
between UCH-L1 expression and sex, age, size 
of tumor, invasion depth and degree of histo-
logic differentiation. Statistically significant dif-
ference were found between UCH-L1 expres-
sion and lymph node metastasis (P=0.023) or 
TNM stage (P<0.001). Detailed information can 
be found in Table 1.

Survival analysis

Single factor analysis (Figure 2) discovered  
that the overall survival times were 48 months 
for UCH-L1 positive patients and 68 months  
for UCH-L1 negative patients (χ2=18.664, P< 
0.001). Multifactor regression analysis found 
that UCH-L1 were independent factor for prog-
nosis of ESCC patient as TNM stage (Table 2).

Discussion

ESCC is a common malignancy worldwide with 
strong invasion and poor prognosis. The devel-
opment and progress of ESCC is a complicated 
process with participation of several genes [13, 
14] and its pathogenesis is still unclear now. 
Recent research shows that that UCH-L1 asso-
ciated with metabolic disorder of cell and play  
a role in development and progress of the can-
cer [15]. However, the studies about its role in 
ESCC were rarely reported. This study investi-
gated the UCH-L1 expression and its clinical 
significance and prognostic value in ESCC eval-
uated by tissue microarray and immunohisto- 
chemistry.

UCH-L1 only expressed in neuronal cells under 
normal condition, but lots of studies had found 
an abnormal higher expression of UCH-L1 in 
breast cancer, pancreas cancer and intestinal 
cancer. What’s more, UCH-L1 was found to play 
a role in proliferation and metastasis of non-
small cell lung cancer, colorectal cancer and 
lymphoma. All of above suggested that UCH-L1 
possessed some functions as oncogene which 
promotes the development of cancer. However, 
some studies also reported that promoter 

Table 1. Association between UCH-L1 and 
clinicopathological parameters of ESCC

Clinical parameter N UCH-L1  
positive (%) P

Age
    ≤60 y 110 45 (40.9) 0.159
    >60 y 105 53 (50.5)
Sex
    Male 163 75 (46.0) 0.822
    Female 52 23 (44.2)
Size of tumor
    ≤3 cm 73 27 (37.0) 0.07
    >6 cm 142 71 (50.0)
T stage
    T1/2 63 25 (39.7) 0.264
    T3/4 152 73 (48.0)
N stage
    N0 72 25 (34.7) 0.023
    N1-3 143 73 (51.0)
Differentiation
    Well/moderate 131 63 (48.1) 0.356
    Poor/non 84 35 (41.7)
TNM stage
    I/II 83 28 (33.7) 0.006
    III/IV 132 70 (53.0)

Figure 2. UCH-L1 expression and the prognosis of 
ESCC patient.
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region methylation of UCH-L1 gene results in 
silence of UCH-L1 in some of carcinoma which 
suggested that UCH-L1 may be a tumor sup-
pressor gene. Our study found low or no expres-
sion of UCH-L1 in normal epithelium of eso- 
phagus and high expression (expression rate 
45.6%) in ESCC tissues. What’s more, the ex- 
pression of UCH-L1 at the invasion front was 
strongly positive. Meanwhile, statistically sig-
nificant difference were found between UCH-L1 
expression and lymph node metastasis (P= 
0.023) or TNM stage (P<0.001). It suggested 
that UCH-L1 possessed some functions as 
oncogene in ESCC which promotes the develop-
ment and progress of ESCC. More quality stud-
ies at the level of cytology and molecular biolo-
gy should be carried to find how UCH-L1 plays  
a role as oncogene.

Accuracy judging of prognosis is essential to 
guide treatment and evaluate outcome of dis-
ease. It had been proved that TNM stages are 
first choice for prognosis judging and treatment 
guiding of ESCC patients. Molecular biology 
maker such as p-mTOR, cMet and Endothelin  
B [16-18] are also of great value at evaluating 
the prognosis of tumor patients. Therefore, we 
analyzed the prognosis value of UCH-L1. Result 
suggested that survival time of UCH-L1 positive 
patients were shorter than UCH-L1 negative 
patient with statistically significant difference. 
Multifactor regression analysis also found that 
UCH-L1 were independent factor for prognosis 
of ESCC patient which was the same as TNM 
stage. This result proved the importance of 
UCH-L1 in development and process of ESCC 
again.

In summary, the result of this study preliminary 
showed that the abnormal activation and 
expression of UCH-L1 in ESCC play a role  
as oncogene in development and process of 
ESCC. What’s more, UCH-L1 positive suggested 

the poor prognosis of ESCC. Finally, this study 
provided a theoretical basis for UCH-L1 used  
as potential therapeutic target and prognosis 
biomarker.
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