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Background: Nonmelanoma skin cancer (NMSC) mainly includes basal (BCC) and squa-
mous (SCC) cell carcinoma. Trophoblast cell-surface antigen2 (TROP2), a cell-signal
transduction, is one of the tumor-related calcium signal transducer gene family. TROP2
was highly expressed in many cancers, however, its role in BCC and SCC has not yet been
studied.

Objective: To investigate TROP2 immunohistochemical expression in BCC and SCC
(lesional and peri-lesional) skin compared to controls and correlates its expression with the
clinicopathologic parameters of the studied cases.

Methods: This case—control study included 17 BCC and 15 SCC patients as well as 12 age
and sex matched controls. History and clinical examination were completed. Histological
examination of skin biopsies was done together with TROP2 immune-staining.

Results: In the studied BCC and SCC cases, there was a significant stepwise up-regulation
of TROP2 H score from control to peri-lesional, ended by lesional epidermis in one hand
(p=0.003 for BCC and p<0.001 for SCC) and tumor island in another hand (p=0.001 for
BCC and p=0.003 for SCC). TROP2 expression in both BCC and SCC tumor tissues was not
affected by any of the studied clinicopathological parameters of the investigated cases.
Conclusion: TROP2 could have an important role in BCC and SCC pathogenesis. TROP2
targeting may have appraising effect in clinical application in BCC and SCC management.
Keywords: BCC, SCC, TROP2, clinical, immunohistochemical

Introduction
Nonmelanoma skin cancer (NMSC) refers to all the types of cancer that occur in the
skin other than melanoma. It represents a wide disease spectrum ranging from low-
risk to high-risk skin tumors. Numerous types of skin tumors are found within the
category of NMSC, with the most common varieties being SCC and BCC.'
Incidence of the skin cancers are by far the most common of all types of cancer.
Approximately 5.4 million SCC and BCC are diagnosed yearly in the United States
and about 80% of them were BCCs.? In Egypt, NMSC represents around 1.3% of
all cancers,® with BCC being more common than SCC.*

BCC, the most common type of NMSC in humans, is characterized by
a constantly increasing incidence with significant complications.’ It arises from
the basal layer of the epidermis or appendages® mostly on sun-exposed areas,
especially head and neck,” where most of lesions are of nodular morphology.®

SCC, the second recorded common NMSC, is of keratinocyte origin.” It
involves the trunk and other body parts'® and is mainly categorized histologically
as well, moderately or poorly differentiated."’
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The human TROP2 is a cell-surface glycoprotein that
was described for the first time as a protein highly
expressed on cell surface of trophoblasts.'? It consists of
323 amino acids!® and has extracellular domain, short
transmembrane domain and a cytoplasmic tail.'*

TROP2 message is detected in many normal human
tissues, including skin, suggesting its important function in
ordinary situations.'>'® It has been implicated in numer-
ous intracellular signaling pathways as transducing cal-
cium signals.'” It can also activate extracellular signal
regulated kinase (ERK) providing essential signals
required for cell proliferation, survival and self-
renewal.'® Additionally, TROP2 was reported to have
stem cell-like abilities regulating cell growth, regeneration,
transformation and proliferation.'” Furthermore, TROP2
has an ability to function as an adhesion molecule for
epithelial cells, as its extracellular domain shares
a conserved cysteine-rich region with epithelial-specific
cell adhesion molecule.”

In tumor cells, TROP2 has dual functions as it can act
as tumor suppressor gene or an oncogene.”’ Although it is
down-regulated in cholangiocarcinoma,”’ TROP2 was
highly expressed in various human cancers as lung,*
cervix>® and oral SCC.>*** Regarding BCC and cutaneous
SCC, the role of TROP2 was not yet identified.

In this study, we tried to investigate the role of TROP2
in BCC and cutaneous SCC through evaluation of its
immunohistochemical expression in lesional and peri-
lesional skin of patients compared to healthy controls, in
addition to, correlating this expression with the available

clinicopathologic parameters in those patients.

Patients and Methods
This case—control prospective study included 44 subjects.
They were 12 apparently healthy volunteers (controls
group), 17 patients having BCC (45 to 80 years) and 15
cases having SCC (46 to 75 years). BCC and SCC patients
were selected from Dermatology Outpatient Clinic,
Menoufia University Hospital during the period between
March 2018 and April 2019. The study protocol was
approved by the Ethical Committee of Human Right of
Research at Menoufia University (IRB approval number;
1001/7/4/2019DERM), that was in accordance with the
Declaration of Helsinki. An informed written consent
was signed by every participant before the study initiation.
We included newly diagnosed cases of BCC and SCC
from both sexes. We excluded those who received any
treatment for SCC or BCC in the past 6 months. Also,

patients having any other skin diseases were excluded. The
investigated controls were selected from those attending
Plastic Surgery Clinic having no relevant skin diseases,
and were age (44-70 years) and sex (9 males and 3
females) matched with the studied patients.

For the all cases, complete history taking and general
examination were performed. Dermatological examination
was done for the presenting lesion to asses its site, size and
shape (mass or ulcer). In case of ulcers, we also examined
the base, floor and edges of each one.

Skin biopsies, either incisional or excisional, were
taken from lesional tissues of BCC and SCC patients
and their peri-lesional tissues (0.5 cm away from the
affected skin),”® and from matched sites of controls. The
biopsies were sent to Pathology Department, faculty of
Medicine, Menoufia University for routine tissue proces-
sing with paraffin-embedded blocks formation. From
each block 4 um thick sections were cut; one to be
stained by haematoxylin and eosin (H&E) for diagnosis
either BCC or SCC and evaluation of the tumor margins
together with grade in SCC. Other sections were
mounted on positive charged slides for immunohisto-
chemical staining (one test slide and one negative con-
trol slide). The method used for immunostaining was
streptavidin-biotin amplified system. The primary anti-
body was rabbit polyclonal antibody raised against
TROP2. It was received as 0.1 mL concentrated with
a dilution of 1:200 (Biorbyt Ltd, Cambridge, United
Kingdom Cat. orb11521). The detection Kit was the
ultravision detection system anti-polyvalent horse radish
peroxidase/diaminobenzidine (HRP/DAB) (Ready to
use; Dako, Ref K8000, Glostrup, Denmark). A positive
reaction was detected using DAB as a substrate-
chromogen solution. Slides of normal prostate were
used as a positive control for each run. Negative control
slides were used for each run by omitting the primary
antibody.

TROP2 was evaluated in epidermis and tumor islands
of BCC and SCC cases and epidermis of peri-lesional and
control tissues as follows: 1) Either positive or negative
where positivity was considered by membrano-
cytoplasmic or cytoplasmic staining in any percentage of
cells. 2) The intensity was graded subjectively and blindly
by two pathologists independently, as mild, moderate and
strong. 3) Histo-score (H score): was evaluated for studied
cases as follows: H score = % of mild stained cells x1 + %
of moderate stained cells x2 + % of strong stained cells x3.
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Statistical Analysis

Data were collected, tabulated, and statistically ana-
lyzed using a personal computer with the “Statistical
Package for the Social Sciences” (SPSS) version 20
program (SPSS Inc., Chicago, IL, US). Chi-square
test was used for evaluation of qualitative data while
Mann—Whitney, F-test (ANOVA), Kruskal-Wallis and
Post Hoc (Dunn’s multiple comparisons) tests were
used for evaluation of quantitative data. P<.05 was

considered significant.

Farag et al
Results
Personal and Clinical Data of the Studied
Subjects

The clinic-pathological data of the studied cases and con-
trols are demonstrated in Table 1. BCC patients had age
ranged from 45 to 80 years and 58.8% of them were males
in comparison to 46 to 75 years and 80% males in SCC as
well as 44 to 70 years and 75% males in controls with
a non-significant difference between the studied groups

regarding age (p=0.105), and sex (p= 0.415).

Table | Personal, Clinical and Pathological Data of the Studied Subjects

Control BCC SCC Test P
(N=12) (N=17) (N=15)
N % N % N %
Age (years)
- Min. — Max. 44.0-70.0 45.0-80.0 46.0-75.0 F=2.381 0.105
- Mean £ SD. 57.67+7.46 65.06+£9.20 61.47+9.88
Median 57.50 65.0 65.0
Sex
e Male 9 75.0 10 58.8 12 80.0 x2= 1.788 0.415
e Female 3 25.0 7 41.2 3 20.0
Site
® Extremities - - 0 0.0 8 53.3
e Head and neck - - 17 100 7 46.7
o Scalp - - 4 235 7 46.7
o Face 13 76.5 0 0.0
Type of biopsy
® Excisional - - 13 76.5 15 100.0
® Incisional - - 235 0 0.0
Type of the lesion
® Mass (Nodular) - - 6 353 5 333
e Ulcer - - Il 64.7 10 66.7
Margin
® Free - - 12 70.6 7 46.7
® Involved - - 4 235 7 46.7
e Cannot be assessed - - | 5.9 | 6.7
Grade
ol - - - - 10 66.7
oll - - - - 3 20.0
o Il - - - - 2 13.3
Notes: F: ANOVA test; y2: Chi-square test.
Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma; SD, standard deviation; N, number.
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TROP2 Immostainning of the Studied
Groups

In control group (Figure 1), TROP2 immunoreactivity was
observed in epidermal keratinocytes of 9 cases (75%)
having H score ranged from 20 to 80 with a mean = SD
of 38.89 + 20.28.

In BCC cases (Figures 1 and 2), TROP2 was expressed
in the lesional skin; overlying epidermis (13 cases,76.5%)
having H score ranged from 30 to 160 with a mean = SD
of 93.85 + 43.50, and tumor islands (15 cases, 88.2%)
where H score ranged from 30 to 210 and its mean = SD
was 109.33 + 50.49. Peri-lesional tissues were available
for 14 cases, TROP2 was expressed in overlying epidermis
of 6/114 cases (42.9%) where H score ranged from 50 to
100 with 76.67 = 19.66 as mean + SD.

Regarding SCC cases (Figures 1 and 3), TROP2 was
expressed in the lesional skin; overlying epidermis (11

cases, 73.3%) where H score mean + SD was140.91 +
62.36 and tumor islands (14 cases, 93.3%) where H score
mean + SD was 94.29 + 39.75. Peri-lesional tissues were
available for 12 cases, TROP2 was expressed in overlying
epidermis of 6/12 cases (50%) where H score range was
40 to 70 and the mean + SD was 60.0 £+ 15.49.

A significant difference was reported between the three
studied groups (control, BCC and SCC) regarding TROP2
H scores in peri-lesional epidermis (0.012), lesional epider-
mis (<0.001) as well as tumor islands (0.002). However,
comparing TROP2 expression and H scores in both BCC
and SCC cases did not reveal any significant difference
(Table 2).

Comparison between controls and BCC cases revealed
a significant stepladder increase of TROP2 H score from
control (38.89 £ 20.28) to BCC peri-lesional epidermis
(76.67 £ 19.66) (p=0.018), ended by its highest values in

Figure | Mild positive membrano-cytoplasmic expression of TROP2 in epidermis of; (A) normal control and (B) BCC peri-lesional tissue. Moderate positive cytoplasmic
expression of TROP2 in epidermis of; (C) BCC and (D) SCC (Immunoperoxidase x400 for all).
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Figure 2 Tumor islands of BCC showing; (A) negative, (B) mild positive, (C) moderate positive and (D) strong positive TROP2 expression (Immunoperoxidase x200 for

A and C; x400 for B and D).

BCC skin lesional epidermis (93.85 + 43.50) (p=0.003)
when the three groups are compared. A similar relation-
ship were obtained on comparing tumor islands TROP2
H Score (109.33 + 50.49) with that of control and peri-
lesional ones (p=0.001). Furthermore, both lesional epi-
dermis and tumor islands showed a significantly higher
H scores of TROP2 when each of them was compared to
normal controls (p<0.001 and p=0.001, respectively) with
a non-significant difference between both of them
(p=0.141) (Table 3).

Similarly, the comparison between controls and SCC
cases revealed a significant stepwise increase of TROP2
H score from control (38.89 + 20.28) to SCC peri-lesional
epidermis (60.0 = 15.49) ended by SCC skin lesional epi-
dermis (140.91+ 62.36) (p<0.001) when the three groups are
compared. A similar relationship were obtained on compar-
ing tumor islands TROP2 H Score (94.29 + 39.75) with that

of control and peri-lesional ones (p=0.003). Additionally,

both lesional epidermis and tumor islands showed
a significantly higher H scores of TROP2 when each of
them was compared to normal controls (p<0.001 and
p=0.001, respectively) with a non-significant difference

between both of them (p=0.109) (Table 4).

Relationships Between TROP2 H Scores

of Tumor Islands and Clinicopathological
Parameters of BCC and SCC Patients
TROP2 expression in both BCC and SCC tumor islands
was not affected by any of the studied clinicopathological
parameters of the investigated cases (data not shown).

Discussion
Although rarely fatal, BCC can be extremely destructive
causing local tissue disfigurement particularly if treatment is

Clinical, Cosmetic and Investigational Dermatology 2021:14
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Figure 3 Tumor islands of SCC showing; (A) negative TROP2 expression in poorly differentiated case, (B) mild, (C) moderate and (D) strong TROP2 positivity in well

differentiated cases (Immunoperoxidase x200 for A, C and D; x400 for B).

delayed or inadequate.”” Regarding SCC, the majority of head
and neck cases require complicated surgery which can cause
deformities®® with 10—18% local recurrence.”’ Consequently,
it is authoritative to determine biologic elements associated
with BCC as well as SCC that may help in treatment.

TROP2, the know member of the tumor-related cal-
cium transducer gene family,'® could be targeted to reduce
its expression and, accordingly, to inhibit the tumor pro-
gression and decline its size. One human clinical trial,
using IMMU-132 (the antibody conjugate), was under
way for Phase I and II treatments of epithelial cancer
cells expressing TROP2.*°

Herein, we tried to investigate, for the first time, if
TROP2 has any association with BCC and/or SCC,
through evaluation of its immunohistochemical expression
in BCC and SCC patients compared to healthy controls.

The current work revealed a significant up-regulation
of TROP2 H score in peri-lesional epidermis, lesional

epidermis as well as tumor islands of BCC and SCC
when compared to normal controls with a non-significant
difference between both BCC and SCC groups.
Furthermore, in each tumor, there was a significant ste-
pladder increase of TROP2 H score from control to peri-
lesional epidermis, ended by skin lesional epidermis on
one hand and with tumor islands on the other hand indi-
cating an important function of TROP2 in both tumors’
development. Therefore, we proposed that, TROP2 might
have a dynamic role in the pathogenesis of both BCC and
SCC and subsequently, TROP2 targeting may have
appraising effect in clinical application in BCC and SCC
managing program.

Likewise, Stepan et al®' reported that TROP2 was
expressed in various types of adenocarcinomas. As well,
TROP2 overexpression was demonstrated in many human
cancer cell types®® including SCC of the oral cavity.?*>*%
Additionally, Nakashima et al** recognized serum anti-
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Table 2 Comparison Between the Studied Groups (Control, BCC and SCC) Regarding TROP2 Expression and H Score

TROP2 Control Epidermis BCC SCC Test P Post Hoc Test
N % N % N %

Peri-lesion epidermis (N=12) (N=14) (N=12) x= 2.897 0.235 P,=0.716
Negative 3 25.0 57.1 50.0
Positive 75.0 6 42.9 6 50.0

H score H=8.846* 0.012* P,=0.288
Min. — Max. 20.0-80.0 50.0-100.0 40.0-70.0
Mean * SD. 38.89 + 20.28 76.67 £ 19.66 60.0 £ 15.49
Median 40.0 80.0 70.0

Lesion epidermis (N=12) (N=17) (N=15) x*=0.176 1.000 P,=1.000
Negative 3 25.0 235 4 26.7
Positive 75.0 13 76.5 11 733

H score H=16.129* <0.001* P,=0.153
Min. — Max 20.0-80.0 30.0-160.0 60.0-230.0
Mean + SD. 38.89 + 20.28 93.85 + 43.50 14091 + 62.36
Median 40.0 90.0 150.0

Tumor islands (N=12) (N=17) (N=15) x*=1.871 0.471 P,=1.000
Negative 3 25.0 11.8 | 6.7
Positive 75.0 15 88.2 14 93.3

H score H=12.621* 0.002* P,=0.725
Min. — Max. 20.0-80.0 30.0-210.0 30.0-160.0
Mean + SD. 38.89 + 20.28 109.33 + 50.49 94.29 * 39.75
Median 40.0 110.0 105.0

Notes: x> Chi-square test. H: H for Kruskal-Wallis test, Pairwise comparison between BCC and SCC was done using Post Hoc Test (Dunn’s for multiple comparisons test).
p: p value for comparing between the studied groups. p,: p value for comparing between BCC and SCC. *Statistically significant at p < 0.05.

Abbreviation: N, number.

Table 3 Relationship Between Controls, BCC Peri-Lesions and Lesions (Epidermis and Tumor Islands) Regarding TROP2 H Score

TROP2 Control BCC H P Post Hoc
H Score . R . R . R R . . Test
Epidermis Peri-Lesion Epidermis Lesion Epidermis
(N=12) (N=14) (N=17)
Min. — Max. 20.0-80.0 50.0-100.0 30.0-160.0 11.797 | 0.003* p=0.018%
Mean + SD. 38.89 +20.28 76.67 £ 19.66 93.85 + 43.50 p2=0.001*
Median 40.0 80.0 90.0 p3=0.682
Epidermis Peri-Lesion Epidermis Tumor Islands (N=17)
(N=12) (N=14)
Min. — Max. 20.0-80.0 50.0-100.0 30.0-210.0 13.980* | 0.001* p:=0.075
Mean + SD. 38.89 +20.28 76.67 £ 19.66 109.33 + 50.49 p2<0.001*
Median 40.0 80.0 110.0 p3=0.186
p4 =0.141

Notes: H: Kruskal-Wallis test, Pairwise comparison between each 2 groups was done using Post Hoc Test (Dunn’s for multiple comparisons test). p: p value for comparing
between the studied groups. p;: p value for comparing between control and peri-lesion BCC. p,: p value for comparing between control and lesion BCC. p3: p value for
comparing between peri-lesion BCC and lesion BCC. py4: p value for comparing between lesion epidermis BCC and tumor islands BCC. *Statistically significant at p < 0.05.
Abbreviations: N, number; SD, standard deviation.
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Table 4 Relationship Between Controls, SCC Peri-Lesions and Lesions (Epidermis and Tumor Islands) Regarding TROP2 H Score

TROP2 Control SCC H P Post Hoc
H Score Test
Epidermis Peri-Lesion Epidermis Lesion Epidermis
(N=12) (N=12) (N=15)
Min. — Max. 20.0-80.0 40.0-70.0 60.0-230.0 15.698* | <0.001* P,=0.177
Mean * SD. 38.89 +20.28 60.0 + 15.49 140.91 + 62.36 p2<0.001*
Median 40.0 70.0 150.0 p3=0.038*
Epidermis Peri-Lesion Epidermis Tumor Islands
(N=12) (N=12) (N=15)
Min. — Max. 20.0-80.0 40.0-70.0 30.0-160.0 I1.476* | 0.003* p;=0.168
Mean * SD. 38.89 + 20.28 60.0 + 15.49 94.29 + 39.75 p2=0.001*
Median 40.0 70.0 105.0 p3=0.144
p4 =0.109

Notes: H: Kruskal-Wallis test, Pairwise comparison between each 2 groups was done using Post Hoc Test (Dunn’s for multiple comparisons test). p: p value for comparing
between the studied groups. p;: p value for comparing between control and peri-lesion SCC. p,: p value for comparing between control and lesion SCC. ps: p value for
comparing between peri-lesion SCC and lesion SCC. py4: p value for comparing between lesion epidermis SCC and tumor islands SCC. *Statistically significant at p < 0.05.

Abbreviations: N, number; SD, standard deviation.

TROP2 antibodies in cases having esophageal SCC. Also,
they demonstrated significantly higher TROP2 expression
in esophageal SCC than immortalized and normal esopha-
geal mucosa.

It was reported that over expression of TROP2 is asso-
ciated with tumorigenesis and malignancy.*>~*® TROP2 sti-
mulates epithelial-mesenchymal transition through PI3K/
AKT signaling, thus promoting cell proliferation and migra-
tion as well as tumor metastasis®’ that was reported in gall-
bladder cancer’® and osteosarcoma cells.>” Additionally,
TROP2 holds sites for tyrosine/serine phosphorylation that
adjust signal transduction or its activity rendering tumor cell
lines resistant to apoptosis.>* Furthermore, TROP2 signals
through pB-catenin®® that promotes the progression of
tumors** via suppressing tumor-infiltrating CD8" T-cells*'
which represent the major immune effector cells in antitumor
immunity.** Recently, in glioblastoma cells, it was reported
that TROP2 is a regulator of JAK2/STAT3 signaling.*’

In the current studied BCC and SCC cases, a non-
significant difference exist between lesional epidermis and
tumor islands TROP2 H scores (p=0.141 for BCC and
p=0.109 for SCC), meanwhile, TROP2 H score of each of
them was significantly higher than normal controls.
Furthermore, the observed increased TROP2 H score of the
studied BCC and SCC peri-lesional tissues was midway
between its high values in BCC and SCC lesions, and low
values of controls. These suggest that even apparently normal
skin adjacent to/or covering BCC or SCC may harbor struc-
tural alterations at the cellular level. Supporting this result,
Braakhuis et al** reported that normal looking cells adjacent to

malignant ones were genetically abnormal and were part of the
transformed cells in the tumor field (skin field cancerization).
These subclinical pre-neoplastic deviations are frequently pre-
sent in skin that surrounds or covers the malignancy as fields
of genetically cloned pre-neoplastic keratinocytes.*>*¢

The current study demonstrated over expression of
TROP2 in BCC and SCC was not significantly affected
by any of the studied clinicopathological parameters. In
line with this result, Jiang et al** reported that high TROP2
in oral SCC did not differ regarding patient age, gender
and lymph node metastasis. Also, Tang et al** revealed
non-significant correlations between TROP2 expression
and age, sex, tumor size, location and distant metastases.

On the other hand, Zhang et al* reported a significant
correlation of TROP2 with poorly differentiated oral SCC.
Furthermore, TROP2 has studied as
a prognostic marker for various cancers including colon
cancer and oral SCC.***” The difference between the results

of aforementioned studies and ours could be attributed to the

been actively

different types of the investigated tumors in each study.

Conclusions

Up-regulated TROP2 may actively participate in pathogenesis
and development of both BCC and cutaneous SCC which open
the door for its targeting as a new therapeutic modality with an
appraising effect in BCC and SCC managing program.
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