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Background: Acral melanoma (AM) is a malignancy that originates from melanocytes, located
in an anatomical area without sun exposure, aggressive, resistant to chemotherapy, and quickly
metastasize. The invasion capability of tumor cells is the main factor for metastasis in malig-
nancy. E-cadherin is a marker of tumor progressivity that has an important role in the process of
invasion. The responsibility of E-cadherin in the invasion process of AM is not well known.
CD103 is an immune component found in the tumor microenvironment that contributes to
melanoma progression control, whereas E-cadherin is the ligand for CD103.

Purpose: The objective of this research was to see if there was an association between
E-cadherin and CD103 immunoexpression and the thickness of invasion in AM.

Materials and Methods: This is observational cross-sectional research. Formalin-fixed
paraffin-embedded (FFPE) acral melanoma tissue samples were collected during 2014-2020
at the Department of Anatomic Pathology, Dr. Hasan Sadikin Hospital, Bandung. A total of
40 samples were collected, including 20 cases of invasive melanoma less than 4 mm
thickness and 20 cases of invasive melanoma greater than 4 mm thickness. All samples
were immunostained with E-cadherin and CD103. Chi-Square test was used to examine the
association concerning E-cadherin and CD103 with the thickness of invasion, respectively.
The p-value of 0.05 was chosen as the significance level.

Results: This study showed an insignificant association between E-cadherin immunoexpres-
sion and the thickness of invasion on AM (p = 0.4272). CD103 immunoexpression had
a significant association with the thickness of invasion on AM (p = 0.0001).

Conclusion: The findings revealed that CD103 in AM is associated with the thickness of
invasion, and it may play important functions throughout the invasion process despite the
uninvolvement of E-cadherin.

Keywords: CD103, E-cadherin, acral melanoma, invasion

Introduction

Melanoma is a kind of malignancy that develops from melanocytes, which produce
melanin pigment.'> Melanoma cases in Asia have a poor prognosis and often cause
death because these tumors have a very high ability to metastasize.' Based on the
2018 World Health Organization (WHO) Skin Tumor Classification, melanoma is
classified based on a multidimensional pathway. This classification divides mela-
noma into two significant groups, melanoma-associated with cumulative sun
damage (CSD) and melanoma not associated with CSD/nonCSD melanoma.
Acral melanoma (AM) belongs to the nonCSD melanoma group, which has distinct
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pathogenesis from CSD melanoma. The prognosis for AM
is worse than the CSD melanoma subtype.'

The thickness of invasion in melanoma is an impera-
tive factor in staging and prognosis.** Teramoto et al
stated that the thickness of invasion affects the survival
rate of AM patients.” Chang et al demonstrated that the
thickness of invasion was one of the predictors of lymph
node metastasis in AM.® To date, the pathogenesis of the
mechanism of invasion in AM is not well understood.

E-cadherin is a cell adhesion protein molecule and is
classified into the type-1 transmembrane protein class.
E-cadherin is known as a marker of progression to various
malignancies through the ability of tumor cells to invade.”
Generally, low E-cadherin expression is associated with
melanoma progression and metastasis. However, there are
inconsistencies in other melanoma research findings, show-
ing no relationship between E-cadherin and invasion.®
There are currently no studies that associate E-cadherin
expression with the thickness of invasion in AM.”*#

A subset population of CD8+ T cells stays in the tissue
and does not flow in the circulation. This subset is char-
acterized by the phenotype of CD103+ CD8+ T Cells. The
CD103 integrin in the CD8+ T cell population causes these
T cells to remain in peripheral tissues. CD8+ CD103+
T cells are called resident memory (Tgrpy) cells so that
CD103 can be a biological marker for Try cells.” Some
studies state that Ty, cells perform a more important part
in the anti-tumor activity and have prognostic value in
CD103’s
E-cadherin,” so it is hypothesized that E-cadherin and

several malignancies. main ligand is
CD103 have a relationship in the context of the thickness
of invasion in AM. It is currently unknown the role of
CD103 concerning the invasion of AM.

The purpose of this study is to look at the relationship
between E-cadherin and CD103 immunoexpression and
the thickness of invasion in AM. The findings of this
study should provide light on the pathogenesis of immune

surveillance in AM.

Materials and Methods

Tissue Specimens

The current study used a cross-sectional observational
analytic design. The inclusion and exclusion criteria were
met by paraffin-embedded archival pathologic specimens
from 40 patients with AM who received initial surgical
resection between 2014 and 2020 at Dr. Hasan Sadikin
General Hospital Bandung, Indonesia. Cases of AM that

had been biopsied, excisioned, or surgically diagnosed
histopathologically, the limit of tumor cell invasion that
could be assessed well from the surface to the most pro-
found limit, and comprehensive patient data were the
inclusion criteria. The uncertain location of the paraffin
block in the original tumor and the diminished tumor mass
paraffin block were the exclusion criteria.

Ethics Statement

This work was evaluated and approved by Hasan Sadikin
Hospital’s Research Ethics Committee (ethical clearance
number: LB.02.01/X.6.5/123/2020) and was carried out in
accordance with the Helsinki Declaration. Due to the
research’s use of a bio-archive containing unlinked patient
data, the ethics committee waived the patients’ informed
permission. All data examined is anonymous, and patient
information is protected.

Clinicopathological Characteristics

The following clinicopathological characteristics were
examined: age, gender, Breslow thickness, Clark level,
location of the lesions, ulceration, and degree of lympho-
cytic infiltration. The thickness of the invasion was
assessed digitally using an Olympus BXS5 light microscope
with an Olympus XC10 digital camera attached. The soft-
ware used is dotSlide version 2.0.

Immunohistochemical Staining
The One-Step Neopoly (Detection Kit Biogear Scientific,
BioVentures, Inc., lowa, USA) was used to perform immu-
nohistochemical staining on all samples using the label
method streptavidin-biotin immunoperoxidase complex. The
sample was sliced 4 um in length, then de-waxed with xylene
and rehydrated with an alcohol solution-intake of antigens
utilizing decloaking equipment for 45-60 minutes at 98°C.
The primary antibodies used were E-cadherin (mouse
monoclonal, HECD-1 clone, Biocare) with 1:100 dilution
and CD103 antibody (rabbit monoclonal, clone EP206,
Cell Marque) with a 1:50 dilution.

Scoring

E-cadherin and CD103 immunoexpression were evaluated
by two pathologists using a light microscope without know-
ing each case’s clinical and pathological data. The criteria
assessed E-cadherin immunoexpression semiquantitatively
based on the intensity and percentage of tumor cells showing
expression (histoscore count). Tumor cells that showed posi-
tive  E-cadherin cell

immunoexpression  (positive
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distribution) were when the tumor cell displaying membra-
nous immunostaining in the following order: <25% of tumor
cells (0) and >25% of tumor cells (1). The intensity of
E-cadherin immunoexpression was scored in the following
order: absent (0), weakly positive (1), moderate positive (2),
and strongly positive (3). Then, the histoscore is calculated
by multiplying the positive cell distribution and intensity.
E-cadherin immunoexpression <1 histoscore was included
in the “Low” category, and >1 immunoexpression histoscore
results were included in the “High” category.

CD103 immunoexpression was assessed qualitatively by
digital imaging using an Olympus BX5 microscope and an
Olympus XC10 camera. The number of intratumoral
T lymphocytes (TIL) with membranous immunostaining
was counted to assess CD103 immunoexpression. The
count was done manually in 5 large visual fields (400x)
that were chosen at random in locations rich in intratumor
lymphocytes. The CD103 + T lymphocyte count <20 cells
fell into the “Low” category, and the CD103 + T lymphocyte
count > 20 cells fell into the “High” category.

Statistical Data Analysis

This study is an observational analysis with a cross-sectional
design. The research sample was taken by consecutive sam-
pling. Statistical analysis was using Chi-square. The signifi-
cance of the data is obtained if the p-value <0.05. The
acquired data were recorded in a specific format and then
analyzed using the SPSS software version 24.0 for macOS
(SPSS, Chicago, Illinois, USA).

Results

Patient Characteristics
The average age of AM patients was 58 years old, with
57.5% males and 42.5% females. In this investigation, the

mean of invasion thickness was high (7.85+£6.39 mm) with
the number of Breslow thickness category T4 was 20, T3 was
18, T2 was 2, and no T1. This study included 40 AM cases,
comprising 2 cases of subungual melanoma, 5 cases of palm
melanoma, and 33 cases of pedis melanoma. Figure 1 depicts
E-cadherin immunoexpression with weak, moderate, and
strong intensities. The histoscore findings revealed that 14
patients (35%) had low expression of E-cadherin, and 26 had
high expression (65%). Figure 2 depicts the CD103 +
T lymphocyte count in the low and high categories. The
results of histoscore showed that the number of patients
with a low CD103 count was 19 (47.5%), and the high
count was 21 (52.5%). Clark Categories II-III had 19
patients (47.5%), while IV-V had 21 patients (52.5%).
Brisk tumor-infiltrating lymphocyte (TIL) patients included
was 27 (67.5%) and non-brisk TIL was 13 patients (32.5%).
The positive category was 21 (52.5%) for patients with
ulceration, and the negative one was 19 (47.5%).
Table 1 shows the characteristics of the subjects.

Association of Clinical Patient
Characteristics with the CD 103
Immunoexpression

The data in Table 2 provide information regarding the

association between clinical patient characteristics with
the CD103 immunoexpression.

Association of E-Cadherin
Immunoexpression with the Thickness of
Invasion in Acral Melanoma

The findings in Table 3 demonstrate that there is no asso-
ciation between E-cadherin immunoexpression and inva-
sion thickness. It demonstrates that the statistical test result
is not statistically significant (p = 0.4272).

Figure | Result of E-cadherin immunohistochemical staining.

Notes: (A) E-cadherin Immunoexpression strong intensity (magnification 400X). (B) E-cadherin Immunoexpression medium intensity (magnification 400X). (C) E-cadherin

Immunoexpression weak intensity (magnification 400X).
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Figure 2 Result of CD103 immunohistochemical staining.

" ]

Notes: (A) High immunoexpression of CD103 (magnification 400X). (B) Low immunoexpression of CD103 (magnification 400X).

Association of CD103
Immunoexpression with the Thickness of

Invasion in Acral Melanoma

The findings in Table 4 demonstrate that there is an asso-
ciation between CD103 immunoexpression and invasion
thickness.

Discussion
AM is a subtype of melanoma with a higher incidence in
Asian and African races than other types of melanoma.'®'?
AM belongs to the non-CSD melanoma group, which has
different pathogenesis from CSD melanoma.®> The prog-
nosis for AM is worse than the CSD melanoma subtype.®~
In this study, the E-cadherin association with the
thickness of invasion in AM was not significant with
a p-value = 0.4272. Based on Table 3, it can be seen
that E-cadherin immunoexpression remains high even at
invasion more than 4 mm thickness. This result is not in
line with the theory that the deeper the invasion, the lower
the expression of E-cadherin on the tumor cell
membrane.” The results in this study are in line with the
results of research conducted by Silye et al.* They showed
that E-cadherin would remain expressed or even increased
in malignant melanoma with Clark IV level and with
a densely clustered growth pattern (nesting).® Research
by Jung et al and Saberko et al gave different results with
this study. In their studies, it was stated that there was
a significant association between E-cadherin immunoex-
pression and the thickness of invasion in melanoma. The
E-cadherin immunoexpression is strong in lower Clark

level melanoma and is weak in higher Clark level
melanoma.”"?

The difference between this study and that of Jung et al
and Saberko et al is the sample type. In this study, the
samples used were only AM. In their study, Jung et al and
Saberko et al used melanoma samples located in the ana-
tomical area exposed to sunlight such as the head, neck,
back, arms, etc (CSD melanoma). The differences in the
results of these studies can be explained by the theory of
tumor cell invasion patterns. The pattern of tumor cell
invasion is broadly divided into collective cell invasion
(CCI) and individual cell invasion (ICI). Each invasion
pattern has a different morphology and molecular
mechanisms.'*'> Based on the research conducted by
Usman et al, it was found that AM has a different mole-
cular pathway from CSD melanoma.!! Usman et al
showed no relationship between BRAF mutations and the
thickness of the invasion of AM.!! Whereas, it was known
that the CSD subtype melanomas had more BRAF
mutations.>*!'° In contrast, Desai et al found that the
KIT somatic mutation pathway was more important in
the etiology of AM than the BRAF mutation. '’

The study of Jung et al and Saberko et al demonstrated
that E-cadherin immunoexpression was associated with
invasion of melanoma, all of which were associated with
changes in the molecular pathway of intratumor oncogenic
factors.”!* The intratumor oncogenic factor referred to is
the role of the BRAF mutation that causes the MAPK
pathway (RAS/RAF/MEK/ERK).>*!" However, the find-
ings of this work show that there is no association between

E-cadherin immunoexpression and the thickness of

https:
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Table | Research Subject Characteristics

Variables N = 40
Age (years)

Mean + SD. 58.02+13.23
Sex

Male 23 (57.5%)

Female 17 (42.5%)
Thickness of invasion (mm)

Mean + SD. 7.85+6.39
E-cadherin

Low 14 (35%)

High 26 (65%)
CDI103

Low 19 (47.5%)

High 21 (52.5%)
Clark level

111 19 (47.5%)

V=V 21 (52.5%)
Breslow thickness

Tl 0

T2 2 (5%)

T3 18 (45%)

T4 20 (50%)
Location

Palm 5 (12.5%)

Pedis 33 (82.5%)

Subungual 2 (5%)
TIL

Brisk 27 (67.5%)

Non-brisk 13 (32.5%)
Ulceration status

Yes 21 (52.5%)

No 19 (47.5%)

Abbreviation: TIL, tumor-infiltrating lymphocytes.

invasion. Thus, there may be a different molecular path-
way in AM that causes E-cadherin to remain expressed.
The invasion pattern may vary according to the tumor
microenvironment (TME) and molecular changes in tumor
cells.'"* Collective invasion is morphologically character-
ized by group migration of cells, whereas individual inva-
sion of tumor cells is carried out independently. In
a collective invasion pattern, tumor cells still maintain
intercellular bonds following the discovery of high levels
of E-cadherin in cancer cells. In a collective invasion, the

cells in charge of invasion are the cells at the very end,

Table 2 Association of Clinical Patient Characteristics with the
CD103 Immunoexpression

Variables Cases P-value
Low CDI103 High CD103
Immunoexpression Immunoexpression
(N=19) (N=21)
Age (years) 0.092
Mean £ SD. 62.5%11.5 53.5+135
Sex 0.337
Male 10 (53.6%) 14 (66.6%)
Female 9 (47.4%) 7 (33.4%)
Breslow 0.0001
thickness
T2 0 2 (9.5%)
T3 3 (15.7%) 15 (71.4%)
T4 16 (84.3%) 4 (19.1%)
Location 0.085
Palm I (5.3%) 4 (19.1%)
Pedis 16 (84.2%) 17 (80.9%)
Subungual 2 (10.5%) 0
TIL 0.233
Brisk 12 (63.2%) 15 (71.4%)
Non-brisk 7 (36.8%) 6 (28.6%)
Ulceration 0.251
status
Yes 9 (47.4%) 12 (57.1%)
No 10 (52.6%) 9 (42.9%)

Abbreviation: TIL, tumor-infiltrating lymphocytes.

while the other cells are the followers. The cells that are at
the very end will form pseudopodia, carry out proteolytic
degradation to the surrounding tissue and use the contrac-
tile apparatus to invade.'*'

The pattern of tumor cell invasion is influenced by the
progressive process that occurs. The collective invasion
pattern can transform into an individual invasion pattern

through the epithelial-mesenchymal transition (EMT) and

Table 3 Association of E-Cadherin Immunoexpression with the
Thickness of Invasion in Acral Melanoma

Variable Thickness of Invasion Total P-value
<4 mm >4
N=20 mmN=20
E-cadherin 0.4272
Low 6 (15%) 8 (20%) 14 (35%)
High 14 (35%) 12 (30%) 26 (65%)

Notes: The unpaired categorical comparative hypothesis is calculated based on the
chi-square test. The significance value was based on a p-value <0.05.
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Table 4 Association of CDI03 Immunoexpression with the
Thickness of Invasion in Acral Melanoma

Variable Thickness of Invasion Total P-value
<4 mm >4 mm
N=20 N=20
CDI103 0.0001*
Low 3 (7.5%) 16 (40%) 19 (47.5%)
High 17 (42.5%) 4 (10%) 21 (52.5%)

Notes: The unpaired categorical comparative hypothesis is calculated based on the
Chi-square test. The significance value was based on a p-value <0.05. Sign *Indicates
p-value <0.05, which means significant or statistically significant.

EMT

occurs in a microenvironment that has a stiff matrix. CAT
14,16

collective-amoeboid transition (CAT) processes.

occurs in a microenvironment that has a soft matrix.
During the EMT process, tumor cells have a mesenchymal
phenotype; tumor cells are separated from the tumor mass
group and migrate through the mesenchymal mechanism.'”
In the CAT process, tumor cells in the tumor mass group
have specific characteristics; they still maintain cell adhe-
sion, but they are able to migrate.'”

The theory of change in invasion pattern supports the
results of this study. It can explain why there was no associa-
tion between E-cadherin immunoexpression and the thick-
ness of invasion. In this study, most of the tumor cells in AM
still retained cell-to-cell bonds, as indicated by high
E-cadherin immunoexpression in 65% of the samples in
both groups of the thickness of invasion. According to the
findings of this study, the type of tumor cell invasion in AM
is the collective invasion. This may occur due to the onco-
genic pathways and microenvironment conditions that are
distinct from other subtypes of melanoma. In this study, the
role of oncogenic factors did not cause the EMT process by
decreasing E-cadherin. Invasion of AM probably occurs via
other molecular pathways (not through BRAF mutations and
MAPK pathways) but by passing through KIT/NTRK3/
ALK/NF1 mutations and different signaling pathways.>*'!

This study also examined the association of CD103
immunoexpression in TME with the thickness of invasion
of AM. The findings of this investigation revealed that
CD103 immunoexpression was related to the thickness of
invasion. This study is in line with research by Shields
et al, which used samples from melanoma cell line
B16F10 grown in animal models of mice. Their study
showed that high CD103 immunoexpression could slow
down the growth of melanoma tumors cell lines character-

ized by no invasion of melanoma tumor cells.'®

CD103 is an integrin that can be found on the surface
of Trym CD8&+ lymphocytes. The number of CD8+ T cells
will affect the number of CD103+ T cells because intratu-
mor CD103+ T cells are only found in CD8+ T cells, but
CDS8+ T cells do not necessarily express CD103+.° CD103
has a vital role in immunity against tumor cells, increasing
the cytotoxic function of CD8+ T cells when CD103 binds
to E-cadherin as a ligand.”'® The effect of CD103 immu-
noexpression on tumor prognosis has been studied in sev-
eral malignancies, for example, ovarian carcinoma,’

0 cell

breast carcinoma,”® and esophageal squamous
carcinoma.”'

The results of this study indicate that CD103 immu-
noexpression is associated with the thickness of invasion
in melanoma, specifically in AM. The lower the CD103
immunoexpression, the deeper the tumor cell invasion.
A low CD103+ T cell count (<20 cells) was more common
at the invasion level of more than 4 mm thickness. The
decrease in the number of CD103+ T cells was associated
with a decrease in CD8+ T cells. In TME, the number of
CDS8+ T cells is influenced by the NF-kB pathway.”'' This
is based on a hypothesis that an NF-kB pathway can affect
TME conditions, especially T cells."" According to the
findings of Usman et al study, there is a relationship
between NF-kB immunoexpression and the thickness of
invasion in AM."" As a transcription factor, NF-kB regu-
lates the production of anti-apoptotic, pro-proliferative,
and pro-metastatic genes during tumor cell survival. In
their research, Usman et al proved that NF-kB is
a variable that causes a decrease in the number of CD&+
T cells."!

Regulatory T cells (Treg cells) are a factor that assists
in immune evasion in various malignancies. Treg cells
are responsible for regulating the amount of
T lymphocytes in order to prevent autoimmune pro-
cesses. The amount of Treg cells multiply as a result of
NF-kB activation and cause cell death in CD8+ T cells
via perforin, FasL, and granzyme B and then the overall
number of CD8+ T cells will drop.?* Also, in the study of
Gipsiyanti et al, it will decrease in number due to the
presence of PGE2 produced by COX2 and due to
increased TGF-f1
cells. This develops because PGE2 eliminates the expres-
sion of CD127 on the surface of CD8+ T lymphocytes,

decreasing their role as immunological surveillance and

immunoexpression in AM tumor

their capacity to proliferate.'> TGF-B1, on the other hand,
acts as an immunosuppressor by decreasing the activity
of CD8+ T cells, NK cells, and dendritic cells.”® In the
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end, the number of CD103+ T cells will decrease because
the total number of CD8+ T cells is reduced since it is
known that only CD8+ T cells express intratumor CD103
+ T cells.”?**2

Based on these explanations, the reduction in CD103+
T cell counts in AM with deep invasion is likely due to the
decreased total CD8+ T cell count by the activation of the
intratumor NF-kB, PGE2 pathways of COX2, and TGB-p1.**
According to the findings of this study (Table 4), low immu-
noexpression of CD103 is linked with the thickness of inva-
sion in AM, lending credence to the idea that AM is an
immunogenic tumor.

In this study, the multivariate analysis could not be
carried out between the variable E-cadherin immunoex-
pression and CD103 immunoexpression with the thick-
ness of invasion. These results prove that there is no
simultaneous connection between E-cadherin and
CD103 with the thickness of invasion. The role of
E-cadherin derived from intracellular oncogenic factors
is unrelated and does not affect the thickness of invasion
in AM. On the other hand, the role of CD103 from the
TME by itself is in influencing the thickness of invasion
in AM. This result reinforces the hypothesis that the
pathogenesis of the invasion pathogenesis in AM is
more towards cancer immunology.”> Therapeutic block-
ade of immune checkpoints still a reassuring management
strategy for many kinds of malignancies including mela-
noma. Our data suggest that CD103+ lymphocyte could
be critical for tumor invasion and are likely to be one of
the key factors that support immunotherapy for acral

melanoma.®

Conclusion

Low immunoexpression of CD103 (intratumor T cell
CD103+ count <20) was associated with a thickness of
invasion >4mm in AM. The findings of this work may be
combined with those of earlier AM studies, which
revealed the role of TME in invasion pathogenesis.
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