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Abstract: Previous studies on CD26 in different types of cancer, including ovarian, prostate, and thyroid cancer
among others, have yielded varying results. However, the role of CD26 in oral squamous cell carcinoma (OSCC) is
not fully understood. Thus, the aim of our study was to investigate the effect of CD26 expression on lymph node me-
tastasis in OSCC and to explore its potential mechanism. The expression of CD26 in OSCC tissues was evaluated by
immunohistochemistry. CD26 was down-regulated by RNA interference. The protein and mRNA levels of CD26 were
detected by western blot and RT-PCR, respectively. High content screening was used to determine tumor cell motility
and invasion potential. Our results showed that 57.8% of tissue samples from primary carcinoma with lymph node
metastasis stained positively for CD26 expression compared with tissues without lymph node metastasis. In addi-
tion, expression of CD26 was significantly higher in highly metastatic cell lines than in cell lines without metastatic
ability. In vitro suppression of endogenous CD26 expression by siRNA in the highly metastatic cell lines significantly
reduced cell motility and invasion. Furthermore, siRNA-mediated inhibition of CD26 also led to up-regulation of
E-cadherin and down-regulation of MMP-9 expression in the highly metastatic cell lines. These findings indicated
that CD26 was expressed at a significantly higher level in OSCC tissues with lymph node metastasis than in OSCC
tissues without lymph node metastasis. Additionally, CD26 modulates the expression of E-cadherin and MMP-9, and
this may be the mechanism by which it regulates cell migration and metastasis in OSCC.
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Introduction

Oral squamous cell carcinoma (OSCC) ranks
sixth worldwide for cancer-related mortality,
with an estimated 500,000 new cases diag-
nosed yearly [1]. Although recent molecular
studies have advanced our understanding of
the disease and provided a rationale for the
development of novel therapeutic strategies,
OSCC is still associated with severe mortality.
The 5-year survival rate for OSCC has not im-
proved in more than 30 years [2]. The major cir-
cumstances that contribute to low survival
include local regional relapse, lymph node or
distant metastatic spread of the primary tu-
mor, and other factors.

Tumor progression to the invasive and meta-
static stage represents the most ominous ch-
allenge in the management of OSCC. OSCC
metastasis is a complex process associated

with multiple biochemical and genetic changes.
Increased cell motility and invasive growth are
considered to be important events during the
metastatic cascade. Degradation of the extra-
cellular matrix and tumor angiogenesis may
also contribute to OSCC metastasis. Several
proteins have been studied in OSCC metasta-
tic disease, such as BMP-2/4 [3], MDC1 [4],
S4S8-RPA [5], and NRP1 [6], HMGA2 [7]. How-
ever, the actual mechanisms driving OSCC me-
tastasis remain unclear.

CD26 is a 110 kDa cell surface glycoprotein
with intrinsic dipeptidyl peptidase IV (DPPIV) ac-
tivity and is expressed on a variety of cell types,
including T lymphocytes, endothelial cells, and
epithelial cells. CD26 is known to have multiple
biological functions [8, 9]. Recent work sugges-
ted that CD26 plays a significant role in tumor
pathogenesis and progression [10], although
previous studies on CD26 have yielded varying
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results in different cancers. Preclinical studies
showed that increased CD26 expression inhib-
ited metastasis in ovarian cancer [11], whereas
suppression of CD26 promoted metastasis in
prostate cancer [12]. On the other hand, inhibi-
tion of CD26 in renal cell carcinoma decreased
tumor growth and reduced the binding of the
cancer cells to fibronectin and collagen [13].
Moreover, clinical studies in thyroid cancer and
gastrointestinal stromal tumors suggested that
CD26 expression was associated with distant
metastasis or recurrence after resection [14,
15]. The pleiotrophic effects of CD26 may ac-
count for its varied roles in different cancers
[9]. In colorectal cancer, significantly higher
levels of circulating CD26 have been observed
in patients with metastatic disease [16]. Re-
cent studies suggested that down-regulation
of CD26 reduced the migration and invasion
capacities of CD26+ cells as well as their bind-
ing to fibronectin and collagen, which appeared
to be mediated at least in part through the
dephosphorylation of integrin 1 [17]. These
data suggest that CD26 may play a functional
role in the invasive capacity of the CD26+ can-
cer stem cells (CSCs) [18]. The detection of cir-
culating CD26+ cells in the portal veins of mice
after cecal wall injection demonstrated that
CD26+ cells were capable of invasion via the
ECM and intravasation into the circulation. Fur-
thermore, clinical studies showed metastatic
growth in the liver after intraportal vein injec-
tion of CD26+ cells, suggesting that CD26+
cells are capable of initiating growth of metas-
tasis in distant organs.

These data further support the metastatic ca-
pacity of CD26+ CSCs, however, the function of
CD26 in oral squamous cell carcinoma (0OSCC)
has not been fully understood. Thus, we hypoth-
esized that CD26 may be involved in OSCC
metastasis. We first studied the expression
level of CD26 in both metastatic and primary
OSCC cells and then correlated the expression
levels of CD26 with cell motility and invasion.
siRNA was also used to knock down CD26 ex-
pression in metastatic OSCC cells to deter-
mine its function in metastasis.

Materials and methods
Patients and specimens

All tumor tissue surgical specimens were col-
lected from NO. 9 Hospital of Shanghai Jiao
Tong University, Shanghai, China, between
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2010 and 2013. A total of 147 OSCC patients,
including 90 men and 57 women (aged from
37 to 78 years, mean age 58.6 years) were
enrolled in this study. Pathologists examined
and confirmed the diagnoses of all tumor tis-
sues. The TNM stage was assessed according
to the American Joint Committee on Cancer
TNM classification of oral carcinoma (7th ed.,
2010). The severity of lymph node metastasis
was divided into strong positive (NO), weak pos-
itive (N1) and negative (N2-N3). None of the
patients received chemotherapy or radiothera-
py before surgery. All patients consented to the
use of their tumor tissue for clinical research,
and this study was approved by the Ethical
Committee of NO. 9 Hospital. All patients were
followed-up twice a year until July 31, 2013.

Immunohistochemical staining

All samples were fixed with 4% formaldehyde,
embedded in paraffin, and sectioned at 5 um
thickness. The sections were deparaffinized in
xylene and dehydrated with alcohol. Endoge-
nous peroxidase activity was blocked for 15
min with 3% hydrogen peroxide in phosphate-
buffered saline (PBS). Antigen retrieval was
performed with 0.05% saponin for 10 min in a
microwave oven. Nonspecific binding was pre-
vented by 5% bovine serum albumin for 30 min
at room temperature. Rabbit monoclonal anti-
CD26 antibody (1:300, Abcam, USA) was used
as primary antibody overnight at 4°C. The sec-
tions were then incubated with anti-rabbit IgG-
horseradish peroxidase (1:2,000, Zhongshan,
China) for 1 h at 37°C. Binding sites were visu-
alized using standard DAB reagents, and the
cell nuclei were counterstained with hematoxy-
lin. After staining, the slides were observed via
microscopy by three different researchers. The
intensity of CD26 expression in immunohisto-
chemical staining slides was scored as O (co-
lorless), 1 (light yellow), 2 (brown yellow) or 3
(brown) based on the staining intensity and
slides color, while the proportion of positive
cells was ranked as 0 (0%), 1 (0-30%), 2 (30-
60%) or 3 (> 60%). The two scores were added
to obtain the final results as follows: negative,
0; weak, 1-2; moderate, 3-4; and strong, 5-6.

Cell lines and culture

The highly metastatic human OSCC cell lines
SCL138-P and CAL27-P and the non-metastat-
ic cell lines SCL138-N and CAL27-N were ge-
netically constructed. The cells were maintain-
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ed in RPMI 1640 (GIBCO) supplemented with
10% fetal bovine serum (GIBCO), 100 pg/mL
streptomycin and 100 U/mL penicillin in a hu-
midified atmosphere of 5% CO2 at 37°C, with
the media replaced every 3 days. The cells
were used for experiments after 14 days of
culture. During cell culture, cell density was
monitored to prevent excessive growth and
was maintained 70% or less confluence.

Western blot analysis

Proteins were extracted from total cell lysates
using cell lysis buffer (Sigma). The total prote-
ins were separated on 8% SDS-polyacrylamide
gels and then transferred onto nitrocellulose
membranes. The membranes were blocked
with 5% nonfat dry milk at room temperature
for 1 h and then incubated overnight at 4°C
with the primary antibody against CD26 (1:300
dilution, Abcam), E-cadherin (1:100, Santa Cruz
Biotechnology), MMP-9 (1:200, Cell Signaling
Technology), MMP-2 (1:200, Cell Signaling Te-
chnology) and B-actin (1:2,000 dilution Sigma).
After several washes in TBST, the membranes
were incubated with horseradish peroxidase-
conjugated anti-rabbit and anti-mouse 1gG se-
condary antibodies (1:3,000 Sigma) for 1 h at
room temperature. Immunoblots were detected
with an enhanced chemiluminescence system
(Amersham) according to the manufacturers’
protocol.

Small interfering RNA construction and trans-
fection

Lentivirus-mediated small interfering RNA aga-
inst CD26 and control siRNA were constructed
by Shanghai Gene Chem Co, Ltd. The CD26
siRNA sequences used were sense 5-CGTC-
GTGCAACATGACAAGtt-3' and antisense 5'-CC-
TGTCATCTTCCACGAGGtt-3’, and those of the
non-silencing control were according to a pre-
vious publication. For transfection, SCL138-P
and CAL27-P cells were plated into 24-well pla-
tes. When the cells were 40% confluent, the
CD26-siRNA-lentivirus and control-siRNA were
transfected into cells using transfection rea-
gents. Cells containing the siRNA constructs
were named SCL138-P-si, CAL27-P-si, SCL138-
P-control and CAL27-P-control. These cells we-
re used for western blot analysis, RT-PCR and
transwell experiments. To assess the metasta-
sis ability of these cell lines, 1 x 10° cells of
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SCL138-P-si or SCL138-P-control and CAL27-
P-si or CAL27-P-control were injected into im-
mune-compromised nude mice (ten mice for
each group) through the tail vein. After five
weeks of injection, the mice were sacrificed.
The lung and liver tissues were obtained for
macroscopic observation for the number of
metastatic tumor formation, and serial sec-
tions of the tissues were prepared for patho-
logical assessment of metastasis under an
Olympus light microscope.

RNA isolation and real time RT-PCR

Total RNA was extracted from the differenti-
ated cells with TRIzol reagent (Invitrogen Cor-
poration, Carlsbad, CA, USA), and cDNA was
synthesized with a First Strand cDNA Synthe-
sis Kit (Toyobo, Osaka, Japan) according to the
manufacturer’s protocol. Then, RT-PCR was
performed in triplicate on a sequence detec-
tion system (ABI Prism 7000; Life Technologies/
Applied Biosystems, Inc., Foster City, CA, USA).
The CD26 and GAPDH primers were synthe-
sized by Takara. The sequences were as fol-
lows: CD26 forward: 5-CGCTGGCCACCCTGC-
AAGATA-3’ and CD26 reverse: 5-CCGGAACT-
CTCGATGGTGGTA-3’; GAPDH forward: 5-GCA-
CCGTCAAGGCTGAGAAC-3’ and GAPDH rever-
se: 5-TGGTGAAGACGCCAGTGGA-3. Quantita-
tive real-time PCR was performed using the
SYBR premix Ex Taq (Takara) on the CFX96
Touch TM PCR system (Bio-Rad). The experi-
ment was performed in triplicate.

High content screening for cell motility

High content screening was used to evaluate
cell motility. The GFP-labeled cells, which were
transfected with CD26-siRNA-lentivirus or con-
trol-siRNA, were seeded into a 96-well plate.
Each cell type was seeded into a total of ten
wells. After the cells adhered to the wells, they
were incubated in a Cellomics ArrayScan V™
HCS Reader (Thermo Fisher Scientific) in a hu-
midified atmosphere of 5% CO, at 37°C. The
cells were cultured in a medium containing the
aforementioned concentrations of OMT, TMZ,
or 1% DMSO for 10 hours. Cell motility was then
measured using the ArrayScan HCS Reader
(Thermo Fisher Scientific In, USA) by following
the manufacturer’s protocol. Images were col-
lected on the Cellomics HCS Reader and ana-
lyzed using the Cell Motility BioApplication. The
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The SPSS18.0 software pro-
gram (Chicago, IL, USA) was
used for statistical analysis.
Values of P < 0.05 were con-
sidered statistically signifi-
cant.

Results

CD26 is highly expressed in
OSCC and correlates with
some clinical features

CD26 expression in primary
OSCC tissues from 147 pati-
ents was determined by im-
munohistochemistry. A strong
staining pattern for CD26 was
observed in primary carcino-
ma tissues with lymph node
metastasis, whereas CD26
expression was weak in the
tissues without lymph node
metastasis. CD26 was mainly
expressed in the cytoplasm
of OSCC cells from patients
with lymph node metastasis
(Figure 1). Among the 147
cases, 85 primary tumors
(57.8%) stained positive for
CD26, and of these, 43 we-

== No expression group

== \Weak expression group
—_
e

Figure 1. Immunohistochemical staining of CD26 in human oral squamous
cell carcinomas (OSCCs) and overall patient survival time. OSCC tissues with
or without lymph node metastasis were stained for CD26 as described in the
“Materials and Methods” section. A-D. Representative photos showing the
strong, moderate, weak and negative staining of CD26 protein in an OSCC
tissue obtained from the patients with lymph node metastasis (x 400). E.
Correlation of CD26 expression with overall survival time in patients with

re strongly positive, 30 were
moderately positive and 12
were weakly positive (Figure
1). Next, we used univariate
analysis to evaluate the rela-

OSCC by Kaplan-Meier analysis. P = 0.008.

rates of cell motility were assayed at 1-h inter-
vals by measuring the track length for each cell.

Statistical analysis

The results are presented as the mean + SD.
Comparisons between groups were made using
Pearson x? tests or Fisher’'s exact tests (as
applicable), Student’s t-test and repeated mea-
sures ANOVA. The predictive value of relation-
ship between the CD26 expression and OSCC
patient clinical features was analyzed using
univariate analysis and multivariate Cox regres-
sion analysis. The overall survival rate was esti-
mated using Kaplan-Meier survival curves, and
the log-rank test was used for survival analysis.
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tionship between the level
of CD26 expression and pati-
ent clinical features, including
age, gender, size, histological cell type, loca-
tion, UICC stage, postoperative T stage and
lymph node metastases. As shown in Table 1,
there was no significant association between
CD26 and these clinical features except for
lymph node metastases and UICC stage (P <
0.05). Approximately 53.7% (79/147) of the pa-
tients were in stage ll; therefore, the predictive
value of CD26 expression for the LN metasta-
ses in stage Il patients is critical for individual
therapy. The entry conditions of Cox multivari-
ate analysis were related to factors with p value
< 0.10 of univariate analysis, and our multivari-
ate Cox regression analysis showed that the
patients with higher CD26 expression had a
greater risk of developing lymph node metas-
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Table 1. Relationship between CD26 expression
and clinical features of OSCC patients

CD26 expression

Parameter T 41 1it p value
Age 0.79
<50 18 4 8 13
>50 44 8 22 30
Sex 0.63
Male 42 6 16 26
Female 20 6 14 17
Size (cm) 0.17
<2 18 4 12 15
2-4 24 4 8 20
>4 20 4 10 8
Histological cell type 0.47
Well 23 3 10 12
Moderate 21 5 10 20
Poor 18 4 10 11
Location 0.56
Gingival 11 2 6 6
Buccal 19 3 9 10
Tongue 20 4 10 18
Floor of mouth 12 3 5 9
UICC stage <0.05
| 20 2 2 4
Il 24 7 21 27
H+1V 18 3 7 12
T staging 0.19
T1 18 3 10 18
T2 26 6 10 16
T34T4 18 3 10 9
LN metastasis <0.05
Negative (NO) 22 3 2 4
Weak positive (N1) 21 3 10 13

Strong positive (N2-N3) 19 6 18 26

CD26: dipeptidyl peptidase IV, OSCC: oral squamous cell
carcinoma, UICC: Union for International Cancer Control, LN:
lymph node.

tases (N1-3 vs NO; p < 0.05; hazard ratio,
2.469; 95% confidence interval, 1.176-7.406).

Relationship between the level of CD26 ex-
pression and survival rate

To determine whether the survival of OSCC pa-
tients was associated with CD26 expression,
we analyzed level of CD26 expression and its
relationship with patient survival length. As sh-
own in Figure 1E, the survival rate of patients
with weak, moderate or strong CD26 expres-
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sion was lower than that of patients who were
negative for CD26 expression. The log-rank test
revealed that the survival lengths of patients
with negative, weak, moderate or strong CD26
expression were 34.23 + 1.98, 27.54 + 2.78,
22.64 + 1.94 and 18.07 + 2.62 months, res-
pectively (P = 0.008).

Expression of CD26 in highly invasive and non-
invasive cell lines

Highly invasive and non-invasive OSCC cell
lines were established using a repeat trans-
well assay. The highly metastatic cell lines we-
re SCL138-P and CAL27-P, and the non-meta-
static cell lines were SCL138-N and CAL27-N.
CD26 expression in these highly metastatic
and non-metastatic cell lines was determined
by western blot and RT-PCR. Compared with
the non-metastatic cell lines, SCL138-P and
CAL27-P both had increased protein levels of
CD26. Expression of CD26 mRNA in the highly
metastatic cell lines SCL138-P and CAL27-P
was 2.41-fold and 1.67-fold of that in SCL138-
N and CAL27-N, respectively, as determined by
RT-PCR (Figure 2). These findings suggested
that CD26 may contribute to tumor metasta-
sis.

Suppression of CD26 resulted in inhibition of
in vitro tumor invasion

Cell motility is often used to determine cancer
cell metastatic ability. In the present study, a
high content screening assay was used to
quantitatively track the length of each cell as
an indicator of cell motility. To better under-
stand the potential function of CD26 in tumor
cell migration and invasion, the highly meta-
static cell lines SCL138-P and CAL27-P were
infected with lentivirus containing either a
siRNA targeting CD26 or a non-specific scram-
ble siRNA and were specified as SCL138-P-si,
CAL27-P-si and SCL138-P-control and CAL27-
P-control, respectively. As shown in Figure 3A-
D, CD26 protein and mRNA expression in SCL-
138-P-si and CAL27-P-si were dramatically sup-
pressed by siRNA as demonstrated by western
blot and RT-PCR. Furthermore, suppression of
CD26 by siRNA in SCL138-P-si or CAL27-P-si
led to a significant decline in cellular motility
when compared with the cells transfected with
control siRNA (P < 0.001), which showed that
suppression of CD26 resulted in inhibition of
in vitro tumor invasion (Figure 3E, 3F). Besi-
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Figure 2. Expression of CD26 in OSCC cell lines. A, B. CD26 protein levels in highly metastatic cell lines (SCL138-P
and CAL27-P) as well as non-metastatic cell lines (SCL138-N and CAL27-N). C, D. Level of CD26 mRNA expression
in highly and non-metastatic cell lines by RT-PCR. *P < 0.05, **P < 0.01.

des, mice injected with SCL138-P-control and
CAL27-P-control had a significantly higher num-
ber of metastatic tumor formations in the lung
than the mice injected with SCL138-P-si or
CAL27-P-si as observed macroscopically as
well as microscopically (Figure 4).

The potential mechanism of CD26 association
with metastasis

CD26 is known to modulate expression of ge-
nes that may contribute to cancer metastasis.
Therefore, to further explore the CD26-medi-
ated mechanism OSCC metastasis, the levels
of E-cadherin, MMP-2 and MMP-9 were deter-
mined by immunoblot in the highly metastatic
cell lines SCL138-P and CAL27-P following siR-
NA-mediated suppression of CD26. As shown
in Figure 5, the expression levels of E-cadherin
and MMP-9, but not that of MMP-2, were signifi-
cantly altered in the SCL138-P-si and CAL27-P-
si when compared with SCL138-P-control and
CAL27-P-si, respectively.
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Discussion

Distant metastasis is one of the leading cau-
ses for poor clinical outcome in patients, and
thus, it is one of the biggest challenges for
cancer treatment of primary tumors. It has
been reported that distant metastases are
frequently present in patients with oral squa-
mous cell carcinoma (OSCC), but the mecha-
nisms underlying this process remain unde-
fined [19]. Biomarker identification is therefore
necessary to predict patient prognosis and
guide clinical therapy [20]. In the present stu-
dy, we demonstrated that 85 out of 147 prima-
ry OSCCs (total 57.8%) stained positively for
CD26 and that CD26 expression was inversely
correlated with patient survival. Furthermore,
we found that highly invasive cells contain
higher levels of CD26 and that suppression of
CD26 by siRNA results in loss of invasive cellu-
lar features by in vitro assay. Suppression of
CD26 also leads to significant alterations in
E-cadherin and MMP-9 expression in the highly

Int J Clin Exp Med 2019;12(1):413-422
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Figure 3. Suppression of CD26 protein and mRNA by siRNA and its effect on tumor cell motility. (A-D) Suppression
of CD26 by siRNA in SCL138-P and CAL27-P cell lines as demonstrated by immunoblot (A, B) and RT-PCR (C, D). (E,
F) Assessment of Cell motility by high content screening assay and repeated measures ANOVA analysis (P < 0.001).

*P < 0.05 by Student’s t-test.

invasive tumor cell lines. To the best of our
knowledge, this report is the first study to dem-
onstrate CD26 expression in oral squamous
cell carcinoma and its potential role in modu-
lating metastasis.

Augoff et al. reported that CD26 was an inde-
pendent prognostic factors along with distant
lymph node metastasis in esophageal squa-
mous cell carcinoma [21]. Consistent with this
report, we also previously identified genes as-
sociated with lymph node metastasis by gene
expression profiling assays and showed that
CD26 expression was much higher in the tu-
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mors with lymph node metastasis than in those
without lymph node metastasis. In the present
study, we further demonstrated by immunohis-
tochemistry that CD26 was over-expressed in
OSCC tissues with lymph node metastasis
compared with the tissues without lymph node
metastasis. In addition, CD26 was more strong-
ly expressed in the highly metastatic cell lines
EC190-P and CAL27-P than in the non-meta-
static cell lines SCL138-N and CAL27-N. An in
vitro high content screening assay demonstrat-
ed that the highly metastatic cell lines EC190-P
and CAL27-P partially lost their invasion and
motility abilities when the cells were transfect-

Int J Clin Exp Med 2019;12(1):413-422
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Figure 4. Representative photos of lung parenchymal tissues with or without
metastasis. Lung tissue slides were prepared and stained with hematoxylin
and eosin (H&E). A. Lung tissue obtained from mice injected with SCL138-P-
si, showing no metastasis. B. Representative image of lung dissected from
mice injected with SCL138-P, showing a metastatic nodule in lung paren-
chyma (x 10).
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Figure 5. Expression of E-cadherin, MMP-9 and MMP-2 in highly metastatic
cell lines transfected with CD26-siRNA or control siRNA. A. Cells were trans-
fected with lentivirus containing scramble siRNA or a siRNA targeting CD26
as described in the “Materials and Methods” section. Total cell lysates were
immunoblotted for E-cadherin, MMP-9, MMP-2 and b-actin as loading con-
trol. SCL138-P-control or CAL27-P-control: cells were transfected with scram-
ble siRNA; SCL138-P-si or CAL27-P-si: cells were transfected with a siRNA
targeting CD26. B and C. Level of E-cadherin, MMP-9 and MMP-2 expression
in highly metastatic cell lines transfected with CD26-siRNA or control siRNA.
*P < 0.05.

in which cells lose cell-cell
adhesion and polarity and
become migratory and inva-
sive [22]. E-cadherin, which is
an epithelium biomarker, is
remarkably decreased during
the EMT process. CD26 may
regulate the expression of E-
cadherin and may enhance
the motility and invasive abi-
lity of cancer cells [23]. De-
gradation of the extracellular
matrix by MMPs is also in-
volved in cell migration and
invasion processes and is
believed to play a critical
role in initiating distant me-
tastasis. Of the MMP family
members, MMP-2 and MMP-9
are expressed in OSCC, and
their expression correlates
with OSCC invasion [24, 25].
Additionally, it has been re-
ported that CD26 is involved
in the regulation of MMPs in
ovarian carcinoma cells [26].
The role of CD26 in modulat-
ing MMPs and E-cadherin in
OSCC, however, has not been
reported. Therefore, the ef-
fect of CD26 on the expres-
sion of E-cadherin, MMP-2
and MMP-9 in OSCC cell lines
was investigated. Consistent
with previous reports of other
cancer cell types, E-cadherin
was weakly expressed in the
highly metastatic OSCC cell
lines and was profoundly up-
regulated when CD26 was
suppressed by siRNA in the-
se cells. In contrast, MMP-9
was highly expressed in the
highly metastatic OSCC cell
lines and dramatically down-
regulated in the cells lack-
ing CD26. MMP-2 express-
ion, however, was not altered
by CD26-siRNA. Although the

ed with a siRNA targeting CD26. These findings
suggested that CD26 at least partially modu-
lates OSCC migration.

Epithelial-mesenchymal transition (EMT) is a
phenotypic alteration acquired by cancer cells
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mechanism of CD26 regulation on E-cadherin
and MMP-9 remains to be defined, our findings
indicate that CD26 modulates OSCC migration
and invasion through modulating expression of
E-cadherin and MMP-9, which are two impor-
tant proteins that trigger cancer cell migration.

Int J Clin Exp Med 2019;12(1):413-422
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This mechanism is consistent with the roles of
E-cadherin and MMP-9 in the metastasis of
adenocarcinoma such as hepatic carcinoma
and colorectal cancer [27]. Therefore, we hy-
pothesize that level of E-cadherin, MMP-2 and
MMP-9 be determined by immunoblot in the
highly metastatic cell lines SCL138-P and CAL-
27-P following suppression of CD26 by siRNA.
The expression levels of E-cadherin and MMP-
9, but not MMP-2, were significantly altered
in SCL138-P-si and CAL27-P-si compared with
the SCL138-P-control and CAL27-P-si, respec-
tively.

Conclusion

The present study demonstrated that CD26
was positively detected in more than half of
the OSCC patients enrolled in this study, and
level of CD26 expression was strongly correlat-
ed with lymph node metastasis (TNM stage).
Expression of CD26 was inversely correlated
with patient survival. Highly metastatic OSCC
cell lines strongly expressed CD26, and sup-
pression of CD26 by siRNA resulted in partial
blockade of cell motility and invasive ability in
the in vitro study. Suppression of CD26 by
siRNA also led to alterations in E-cadherin and
MMP-9 expression in the highly metastatic 0OS-
CC cell lines. These findings strongly suggest
that CD26 may contribute to distant lymph no-
de metastasis of OSCC, and thus, CD26 might
be a prognostic biomarker predicting survival
as well as state of distant lymph node metas-
tasis in patients with OSCC.
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