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Abstract Ephrin receptors (Ephs) are frequently overexpressed
in a wide variety of human malignant tumors, being associated
with tumor growth, invasion, metastasis and angiogenesis. The
present study aimed to evaluate the clinical significance of Eph-
A1, -A2, -A4 and -A7 protein expression in mobile tongue
squamous cell carcinoma (SCC). Eph-A1, -A2, -A4 and -A7
protein expression was assessed immunohistochemically on 37
mobile tongue SCC tissue samples and was analyzed in relation
with clinicopathological characteristics, overall and disease-free
patients’ survival. All the examined mobile tongue SCC cases
were found positive for Eph-A1, -A2, -A4 and -A7. Significant
associations were noted between high Eph-A1, -A4 and -A7
expression and absence of lymph node metastases (p=0.0263,
p =0.0461 and p =0.0461, respectively). High Eph-A1, -A2
and -A7 expression was significantly more frequently observed
in patients presenting absence of vascular invasion (p=0.0444),
dense stromal inflammatory reaction (p=0.0063) and female
gender (p=0.0327), respectively. Mobile tongue SCC patients
with high Eph-A7 expression presented longer overall and
disease-free survival compared to those with low Eph-A7 ex-
pression (log-rank test, p=0.0093 and p =0.0164, respectively).
In multivariate analysis, Eph-A7 expression was identified as
independent prognostic factor of overall survival (Cox-

regression analysis, p=0.0426). The present study supported
evidence that Ephs may participate in the malignant transforma-
tion of mobile tongue SCC, reinforcing their utility as clinical
markers for patients’ management and prognosis, as also as
targets for potential therapeutic intervention in tongue
chemoprevention.
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Introduction

Ephrin (Eph) receptors constitute the largest sub-family of
receptor tyrosine kinases, being divided into two sub-groups,
EphA and EphB, based on their ligand-binding-affinity and
structure of the extracellular domain (1, 2). Nine EphA
(EphA1-9) and six EphB (EphB1-6) receptors have been
identified to date. Their membrane-anchored ligands, the
ephrins (ephs), are also divided into two sub-groups, ephA
and ephB, which preferentially bind to EphA and EphB
receptors, respectively (1–4). Ephs/ephs signaling has initially
been shown to participate in a wide spectrum of developmen-
tal processes, being capable of regulating cellular adhesion,
migration or chemo-repulsion and tissue/cell boundary
formation (4, 5). Recent evidence has further extended the
role of Eph receptors and their ligands as critical regulators of
vascular remodelling during embryogenesis and tumor
neovascularization. Thus, beyond their initial role, Ephs/
ephs system has been involved in a broad range of processes
directly related with tumorigenesis and metastasis, including
cell attachment and shape, migration and angiogenesis (6–10).
Moreover, unlike traditional oncogenes that often function
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only in tumor cells, Eph receptors mediate cell to cell interac-
tions both in tumor cells and tumor microenvironment, name-
ly tumor stroma and vasculature, being considered as attrac-
tive targets for drug design (6–10).

Mobile tongue Squamous Cell Carcinoma (SCC) repre-
sents an aggressive malignancy with increasing incidence
in Western communities which is frequently associated
with poor prognosis (11, 12). Although new advanced
therapeutic strategies have been applied to date, the 5-
year survival rates have not been considerably improved
(13, 14). This is mainly ascribed to the increased rate of
lymph node metastasis, despite the fact that tumor diagno-
sis is currently been achieved at an early stage (15). The
detection of occult metastasis remains difficult, so that the
establishment and validation of prognostic markers in pri-
mary tumor specimens has been considered of high priority
(16, 17).

Accumulative evidence has demonstrated that Eph recep-
tors are overexpressed in a variety of tumors, being associated
with important clinicopathological parameters for patients’
management and prognosis (6–10, 18, 19). However, most
of the available data so far is mainly restricted to Eph-A1
and -A2 receptors and concern, at a lower extent, other mem-
bers of EphA family. Moreover, apart from the gradually
increasing research in various malignancies, there is no com-
prehensive available data concerning the clinical significance
of Ephs expression in mobile tongue SCC. In view of
above considerations, the present study aimed to assess
immunohistochemically Eph-A1, -A2, -A4 and -A7 expres-
sion in 37 mobile tongue SCC specimens, in association with
clinicopathological parameters, as also overall and disease-
free patients’ survival.

Materials and Methods

Patients

Medical records and archival histopathological material of 37
mobile tongue SCC patients who were initially treated at
Institut Curie, Paris, France, within the period 2000 to 2009
were included in this study. All patients underwent initial
partial glossectomy as primary treatment, and 32 patients
had elective neck dissections. The surgical specimens were
examined at the Department of Pathology of the Institute
Curie, according to standard histopathological protocols. Pa-
tients with prior radiotherapy, chemotherapy or surgery for
malignancy were not included in the study.

Of the total 37 patients that were included in the study, 21
were male and 16 female with male to female ratio 1.31. The
patients’ age at first diagnosis ranged between 33 and 94 years
(median age 60 years, IQR: 52–71 years). Clinical and histo-
pathological parameters, including grade of histopathological

differentiation, tumor thickness, nodal status, perineural inva-
sion, and the presence of lymphovascular emboli were
assessed (20). Tumor shape was classified as well and ill
defined in case of either pushing or infiltrating tumor margins,
respectively (21). The histological grading of tumor differen-
tiation was based on conventional histological criteria includ-
ed the assessment of keratinization, cellular and nuclear pleo-
morphism and mitotic activity, as well. Three typical scale
grades were recorded: well, moderate and poorly differentiat-
ed (22). Tumor thickness was measured from the surface of
the tumor to the deepest point of invasion (23, 24). Chronic
inflammatory infiltration was identified as small mononuclear
cells in the stroma of the entire tumor. The degree of infiltra-
tion was classified as mild, moderate and intense according to
the density of inflammatory cells (20). Mitotic index in tumor
cells was counted at X400 in ten consecutive randomly chosen
fields using haematoxylin and eosin staining (24). The
patients were followed-up from a time interval between 2
and 116 months (median 40 months, IQR: 12–65 months).
Overall survival was defined as the time interval between
the date of surgery and the date of death due to mobile
tongue SCC. Disease free survival was defined as the time
interval between the date of surgery and the date of detec-
tion of recurrence or the date of last follow-up without
recurrence for mobile tongue SCC. At the time of the last
follow-up, 12 (32.43 %) patients had died from disease, 2
(5.41 %) were alive with disease and 27 (62.16 %) were
alive and disease-free.

Immunohistochemistry

Immunostainings for Eph-A1, -A2, -A4 and -A7 were
performed on formalin-fixed, paraffin-embedded tissue sec-
tions using commercially available rabbit polyclonal Eph-A1
(S-20), Eph-A2 (H-120), Eph-A4 (H-77) and Eph-A7 (C-19)
primary IgG antibodies (Santa Cruz Biochemicals, Santa
Cruz, CA, USA). Briefly, 4 μm thick tissue sections were
dewaxed in xylene and were brought to water through graded
alcohols. Antigen retrieval (citrate buffer at pH 6.1 and mi-
crowave heating) was then performed. To remove the endog-
enous peroxidase activity, sections were then treated with
freshly prepared 0.3 % hydrogen peroxide in methanol in
the dark, for 30 min (min), at room temperature. Non-
specific antibody binding was then blocked using Snipper, a
specific blocking reagent for rabbit primary antibodies (Snip-
er, Biocare Medical, Walnut, Creek, CA, USA) for 5 min. The
sections were then incubated for 1 h (h), at room temperature,
with primary antibodies, diluted 1:100 in phosphate buffered
saline (PBS). After washing three times with PBS, sections
were incubated at room temperature with biotinylated linking
reagent (Biocare Medical) for 10 min, followed by incubation
with peroxidase-conjugated streptavidin label (Biocare Med-
ical) for 10min. The resultant immune peroxidase activity was
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developed in 0.5 % 3,3′-diaminobenzidine hydrochloride
(DAB; Sigma, Saint Louis, MO, USA) in PBS containing
0.03 % hydrogen peroxide for 5 min. Sections were
counterstained with Harris’ hematoxylin and mounted in
Entellan (Merck, Darmstadt, Germany). Appropriate negative
controls were performed by omitting the primary antibody
and/or substituting it with an irrelevant anti-serum. As positive
control, pancreatic and thyroid cancer tissue sections with
known increased Eph positivity were used (18, 19).

Evaluation of Immunohistochemistry

Immunohistochemical evaluation was performed by counting
at least 1,000 tumour cells in each case by two independent
observers (S.T. and P.A.) blinded to the clinical data, with
complete observer agreement. Specimens were considered
“positive” for Eph-A1, -A2, -A4 and -A7 when more than
5 % of tumor cells within the section were positively stained
(18, 19). The immunoreactivity of the tumor cells for Eph-A1,
-A2, -A4 and -A7 was scored according to the percentage of
Eph-A1, -A2, -A4 and -A7 positive tumor cells as 0: negative
staining- 0–4 % of tumor cells positive; 1: 5–24 % of tumor
cells positive; 2: 25–49 % of tumor cells positive; 3: 50–
100 % of tumor cells positive, and its intensity as 0: negative
staining, 1: mild staining; 2: intermediate staining; 3: intense
staining. Finally, the expression of Eph-A1, -A2, -A4 and -A7
was classified as low; if the total score was 0 or 2 and high; if
the total score was ≥3. In this way, we ensure that each group
has a sufficient and more homogeneous number of cases in
order to be comparable with the other groups (25, 26).

Statistical Analysis

Chi-square test was used to assess the associations of Eph-A1,
-A2, -A4 and -A7 protein expression with clinicopathological
variables. Survival curves were constructed using the Kaplan-
Meier method and the differences between the curves were
compared by the log rank test. A Cox proportional-hazard
regression model was developed to evaluate the association
between the potential prognostic marker and overall and
disease-free survival. Cox regression analysis was conducted
at both univariate and multivariate levels. A p-value less than
0.05 was considered the limit of statistical significance. SPSS
for Windows Software was used for all analyses (SPSS Inc.,
2003, Chicago, USA).

Results

All the examined mobile tongue SCC cases were found pos-
itive for Eph-A1, -A2, -A4 and -A7. All Eph receptors were
abundantly and haphazardly expressed in the mobile tongue
SCC cases examined, presenting mainly cytoplasmic and
occasionally membraneous pattern of staining. Nuclear pat-
tern of immunostaining was occasionally noted for Eph-A4
and -A7 (data not shown). Non neoplastic squamous tongue
epithelium was found negative for Eph-A1, -A2 and -A4 and
-A7. On the other hand, occasional cells in the basal layer of
tongue squamous epithelium were found positive for Eph-A7.
Eph-A1 expression was classified as high in 19 (51.35 %) out
of 37 mobile tongue SCC cases. Eph-A2 expression was

Fig. 1 Representative
immunostainings for (a) Eph-A1,
(b). Eph-A2, (c) Eph-A4 and (d)
Eph-A7 protein expression in
tumor cells of mobile tongue
SCC. Streptavidin-biotin-
peroxidase, DAB chromogen,
Harris hematoxylin counterstain
(original magnification X200)
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classified as high in 16 (43.24 %) cases. Eph-A4 expression
was classified as high in 19 (51.35 %) cases. Eph-A7 expres-
sion was classified as high in 18 (48.65 %) cases. Represen-
tative immunostainings for Eph-A1, -A2, -A4 and -A7 recep-
tors are depicted in Fig. 1a–d, respectively.

High Eph-A1 expression was significantly associated with
the absence of vascular invasion and lymph node metastasis
(Table 1, p =0.0444 and p =0.0263, respectively). High Eph-
A2 expression was significantly associated with dense stromal
inflammatory reaction (Table 2, p =0.0063). High Eph-A4

expression was significantly associated with the absence of
lymph node metastasis (Table 3, p =0.0461). High Eph-A7
expression was significantly more frequently observed in
female patients compared to male ones, being also associated
with the absence of lymph node metastasis (Table 4,
p =0.0327 and p =0.0461, respectively). Trends of correlation
between Eph-A7 expression and vascular invasion, as well as
mitotic index were also noted (Table 4, p =0.0633 and
p =0.0696, respectively). Eph-A1, -A2, -A4 and -A7 expres-
sion did not showed any significant or borderline associations

Table 1 Associations of Eph-A1 expression with clinicopathological
parameters in 37 mobile tongue squamous cell carcinoma patients

Clinicopathological characteristics Eph-A1 expression

Low High p-value

N =37 18 (48.65) 19 (51.35)

Age (mean ± SD;ys) 0.3847

≤60.83±14.32 years 12 (32.43) 10 (27.03)

>60.83±14.32 years 6 (16.22) 9 (24.32)

Gender 0.4193

Male 9 (24.32) 12 (32.43)

Female 9 (24.32) 7 (18.92)

Histopathological grade 0.2354

I 11 (29.73) 15 (40.54)

II 7 (18.92) 4 (10.81)

Stromal inflammatory reaction 0.2354

Mild/Moderate 7 (18.92) 4 (10.81)

Dense 11 (29.73) 15 (40.54)

Muscular invasion 0.3347

Yes 14 (37.84) 17 (45.95)

No 4 (10.81) 2 (5.41)

Shape 0.8003

Diffuse 13 (35.14) 13 (35.14)

Well defined 5 (13.51) 6 (16.22)

Vascular invasion 0.0444

Yes 7 (18.92) 2 (5.41)

No 11 (29.73) 17 (45.95)

Perineural invasion 0.8979

Yes 7 (18.92) 7 (18.92)

No 11 (29.73) 12 (32.43)

Depth of invasion 0.4141

I + II 11 (29.73) 14 (37.84)

III 7 (18.92) 5 (13.51)

Lymph node metastases 0.0263

Yes 9 (24.32) 3 (8.11)

No 9 (24.32) 16 (43.24)

Mitotic index 0.2476

≤median value 11 (29.73) 8 (21.62)

>median value 7 (18.92) 11 (29.73)

Statistical significant p-values are depicted by bold characters

Table 2 Associations of Eph-A2 expression with clinicopathological
parameters in 37 mobile tongue squamous cell carcinoma patients

Clinicopathological characteristics Eph-A2 expression

Low High p-value

N =37 21 (56.76) 16 (43.24)

Age (mean ± SD;ys) 0.7423

≤60.83±14.32 years 12 (32.43) 10 (27.03)

>60.83±14.32 years 9 (24.32) 6 (16.22)

Gender 0.1633

Male 14 (37.84) 7 (18.92)

Female 7 (18.92) 9 (24.32)

Histopathological grade 0.3667

I 16 (43.24) 10 (27.03)

II 5 (13.51) 6 (16.22)

Stromal inflammatory reaction 0.0063

Mild/Moderate 10 (27.03) 1 (2.70)

Dense 11 (29.73) 15 (40.54)

Muscular invasion 0.5924

Yes 17 (45.95) 14 (37.84)

No 4 (10.81) 2 (5.41)

Shape 0.8598

Diffuse 15 (40.54) 11 (29.73)

Well defined 6 (16.22) 5 (13.51)

Vascular invasion 0.1433

Yes 7 (18.92) 2 (5.41)

No 14 (37.84) 14 (37.84)

Perineural invasion 0.9705

Yes 8 (21.62) 6 (16.22)

No 13 (35.14) 10 (27.03)

Depth of invasion 0.8933

I + II 14 (37.84) 11 (29.73)

III 7 (18.92) 5 (13.51)

Lymph node metastases 0.5654

Yes 6 (16.22) 6 (16.22)

No 15 (40.54) 10 (27.03)

Mitotic index 0.8858

≤median value 11 (29.73) 8 (21.62)

>median value 10 (27.03) 8 (21.62)

Statistical significant p-values are depicted by bold characters

280 S. Theocharis et al.



with the other clinicopathological parameters examined
(Tables 1, 2, 3 and 4).

Univariate analysis was performed to assess the strength of
the association of each clinicopathological parameter, Eph-
A1, -A2, -A4 and -A7 (high versus low) with overall and
disease-free patients’ survival. Eph-A7 expression was iden-
tified as significant prognostic factor of overall and disease-
free patients’ survival (p =0.0032 and p =0.0087, respective-
ly). Eph-A1, -A2 and -A4 expression and the other clinico-
pathological parameters examined did not show significant

association with overall and disease-free patients’ survival
(p >0.05, data not shown).

Kaplan-Meier survival curves indicated that mobile tongue
SCC patients with high Eph-A7 expression presented signif-
icantly longer overall survival times compared to those pre-
senting low Eph-A7 expression (Fig. 2a, log-rank test,
p =0.0093). Kaplan-Meier survival curves further indicated
that mobile tongue SCC patients with high Eph-A7 expression
had significantly longer disease-free survival times compared
to those presenting low Eph-A7 expression (Fig. 2b, log-rank

Table 3 Associations of Eph-A4 expression with clinicopathological
parameters in 37 mobile tongue squamous cell carcinoma patients

Clinicopathological characteristics Eph-A4 expression

Low High p-value

N =37 18 (48.65) 19 (51.35)

Age (mean ± SD;ys) 0.2540

≤60.83±14.32 years 9 (24.32) 13 (35.14)

>60.83±14.32 years 9 (24.32) 6 (16.22)

Gender 0.8858

Male 10 (27.03) 11 (29.73)

Female 8 (21.62) 8 (21.62)

Histopathological grade 0.8003

I 13 (35.14) 13 (35.14)

II 5 (13.51) 6 (16.22)

Stromal inflammatory reaction 0.6406

Mild/Moderate 6 (16.22) 5 (13.51)

Dense 12 (32.43) 14 (37.84)

Muscular invasion 0.4122

Yes 16 (43.24) 15 (40.54)

No 2 (5.41) 4 (10.81)

Shape 0.2354

Diffuse 11 (29.73) 15 (40.54)

Well defined 7 (18.92) 4 (10.81)

Vascular invasion 0.6336

Yes 5 (13.51) 4 (10.81)

No 13 (35.14) 15 (40.54)

Perineural invasion 0.8979

Yes 7 (18.92) 7 (18.92)

No 11 (29.73) 12 (32.43)

Depth of invasion 0.4141

I + II 11 (29.73) 14 (37.84)

III 7 (18.92) 5 (13.51)

Lymph node metastases 0.0461

Yes 3 (8.11) 9 (24.32)

No 15 (40.54) 10 (27.03)

Mitotic index 0.2476

≤median value 11 (29.73) 8 (21.62)

>median value 7 (18.92) 11 (29.73)

Statistical significant p-values are depicted by bold characters

Table 4 Associations of Eph-A7 expression with clinicopathological
parameters in 37 mobile tongue squamous cell carcinoma patients

Clinicopathological characteristics Eph-A7 expression

Low High p-value

N =37 19 (51.35) 18 (48.65)

Age (mean ± SD;ys) 0.8421

≤60.83±14.32 years 11 (29.73) 11 (29.73)

>60.83±14.32 years 8 (21.62) 7 (18.92)

Gender 0.0327

Male 14 (37.84) 7 (18.92)

Female 5 (13.51) 11 (29.73)

Histopathological grade 0.6406

I 14 (37.84) 12 (32.43)

II 5 (13.51) 6 (16.22)

Stromal inflammatory reaction 0.8003

Mild/Moderate 6 (16.22) 5 (13.51)

Dense 13 (35.14) 13 (35.14)

Muscular invasion 0.0633

Yes 18 (48.65) 13 (35.14)

No 1 (2.70) 5 (13.51)

Shape 0.2354

Diffuse 15 (40.54) 11 (29.73)

Well defined 4 (10.81) 7 (18.92)

Vascular invasion 0.2906

Yes 6 (16.22) 3 (8.11)

No 13 (35.14) 15 (40.54)

Perineural invasion 0.2194

Yes 9 (24.32) 5 (13.51)

No 10 (27.03) 13 (35.14)

Depth of invasion 0.1965

I + II 11 (29.73) 14 (37.84)

III 8 (21.62) 4 (10.81)

Lymph node metastases 0.0461

Yes 9 (24.32) 3 (8.11)

No 10 (27.03) 15 (40.54)

Mitotic index 0.0696

≤median value 7 (18.92) 12 (32.43)

>median value 12 (32.43) 6 (16.22)

Statistical significant p-values are depicted by bold characters
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test, p =0.0164). In multivariate analysis, Eph-A7 expression
was identified as independent prognostic factor of overall
survival (Cox-regression analysis, p =0.0426), whereas it did
not remain significant in disease-free survival (Cox regression
analysis, p =0.1432).

Discussion

Accumulative evidence has suggested that Ephs and ephs are
frequently overexpressed in a variety of human malignancies
(5–10, 18, 19). However, the most comprehensive clinical
data so far is mainly restricted to Eph-A1 and -A2 receptors,
while the assessment of the clinical significance of Ephs in
head and neck malignancies that focused on one anatomic site
of the oral cavity, as in the case of mobile tongue remains still
scarce.

Several previous studies have documented that Eph-A1
expression was associated with clinicopathological character-
istic important for patients’ management and prognosis in a
variety of malignant tumors. Eph-A1 expression was associ-
ated with tumor size, histopathological stage and lymph node
metastasis in pancreatic adenocarcinoma (18). In colorectal
carcinomas, Eph-A1 expression was associated with patients’
gender, histopathological grade and stage, depth of invasion,
lymph node metastasis and survival (27, 28). Eph-A1 was
overexpressed in urothelial carcinoma compared to normal
tissues (29). A correlation between high Eph-A1 expression
and high levels of cyclin A and p21, depth of invasion,
advanced FIGO stage and poor patients’ survival was reported
in vulvar carcinomas (30). Hafner et al., also showed that Eph-
A1 may represent a potential prognostic marker and therapeu-
tic target in non-melanoma skin cancer (31). In this aspect, the
present study further documented significant associations be-
tween high Eph-A1 expression and absence of vascular inva-
sion and lymph node metastases, reinforcing its potential role
in mobile tongue malignant disease progression.

Although the most comprehensive data so far demonstrated
that Eph-A2 expression was associated with clinicopathological

characteristic important for patients’management in a variety of
malignant tumors (18, 19, 27–42), we did not find any clinical
significance of Eph-A2 expression in mobile tongue SCC,
except for a significant positive association with stromal inflam-
matory reaction. Notably, Eph-A2 overexpression was associat-
ed with poor prognosis in several types of malignant tumors,
including that of oral tongue (28–30, 32–40). A recent study
conducted on 59 oral tongue SCC showed that Eph-A2 and
VEGF expression, as well as microvessel density (MVD) were
correlated with tumor size, clinical stage, lymph invasion, recur-
rence and distantmetastasis, being also identified as independent
prognostic factors (36). However, our study did not show any
prognostic effect of Eph-A2 expression on overall and disease-
free patients’ survival, which may be ascribed to the smaller
number of cases examined.

As far as concern the less studied Eph members, Oki et al.,
reported that Eph-A4 overexpression was associated with the
depth of invasion and the recurrence of gastric cancer patients
(41). Eph-A4 overexpression was also associated with tumor
proliferative capacity in pancreatic cancer patients (18). In this
context, our study showed that high Eph-A4 expression was
associated with the absence of lymph node metastasis and
high Eph-A7 expression with longer overall and disease-free
patients’ survival. Eph-A7 expression was also associated
with patients’ gender and lymph node metastases, and border-
line with muscular invasion and mitotic index. These obser-
vations support a potential role for Eph-A7 pathway signalling
in the disease progression of mobile tongue SCC, including
aspects that may affect patients’ survival. Accordingly, Eph-
A7 was reported to be predictive of the adverse outcome in
recurrent glioblastoma multiforme (GBM) patients, being also
identified as independent factor of poor prognosis in pancre-
atic ductal adenocarcinoma (18, 42).

In general, high Ephs expression has been documented to
be correlated with an aggressive tumor phenotype and poor
prognosis, whereas the present study revealed an inverse
correlation. This controversy may be ascribed to the genomic
context and the tissue and cell type-specific functions in the
different types of cancer (43, 44). Ephs have been considered
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as master regulators capable of either enhancing the activities
of oncogenic signalling networks or repressing them,
depending on ephs stimulation and other contextual factors
(43, 44). Remarkably, Ephs and ephs can switch between
contrasting activities by using bidirectional signalling, as well
as other signalling modalities to influence cancer cell behav-
iour (43, 44). Taking into consideration the above notions, our
findings supported evidence that Ephs may be considered as
potential regulators capable of repressing the activities of
oncogenic signalling in mobile tongue malignant disease pro-
gression, depending on ephs stimulation and/or other contex-
tual factors.

Interestingly, accumulative in vitro and in vivo evidence
suggested that Ephs/ephs signalling represent promising ther-
apeutic target in cancer (43, 44). The functional cross-talk of
Eph-A2 with other oncogenic alterations along in conjunction
with encouraging results from pre-clinical combined studies
with chemotherapeutic drugs or molecular therapies has
reinforced the importance of combination therapies in
targeting Ephs overexpression in cancer (44). Notably, Eph-
A2 siRNAwhen used in combination with chemotherapeutic
drug paclitaxel was more effective in inhibiting growth of
ovarian tumors in mice than treatment with the control siRNA
and paclitaxel (45). A combination of Eph-A2 and FAK
siRNA resulted in a significant decrease in ovarian tumors
and a reduction in tumor MVD compared to monotherapy
(46). Eph-A2 overexpression was also identified as a contrib-
uting factor towards the development of resistance to Her2-
targeted trastutzumab monoclonal antibody therapy (47).

Conclusions

The present study documented for the first time that Eph-A1,
-A2, -A4 and -A7 were frequently overexpressed in human
mobile tongue SCC, being associated with clinicopathological
parameters crucial for patients’ management and prognosis.
Eph-A1, -A4 and -A7 were correlated negatively with lym-
phatic metastasis; however, only Eph-A7 remained an inde-
pendent prognosticator for survival. These findings suggest an
important potential role of Ephs, and especially Eph-A7mem-
ber, in mobile tongue malignant disease progression. Further
research conducted on larger patients’ cohort studies that
additionally concern more sensitive techniques is strongly
recommended. Understanding the complexity of Ephs partic-
ipation in mobile tongue SCC could contribute to the eluci-
dation of the mechanisms underlining cancer progression and
metastasis that may in turn support the development of novel
anti-cancer therapies targeting Ephs/ephs signalling system in
this type of human malignancy.
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