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Abstract

Cathepsin D is an aspartic lysosomal endopeptidase present in most mammalian cells.
Overexpression of cathepsin D is associated with the progression of several human cancers including
melanoma. We examined the expression levels of cathepsin D in 20 primary malignant melanomas, 20
metastatic malignant melanomas, 20 benign nevus pigmentosus and 10 normal skin samples in
Japanese. In normal skin, granular or dotted pattern of positive staining was observed along the
granular layer of epidermis and hair follicle with apparent moderate to strong staining in sebaceous
and eccrine glands. The percent positivity and staining intensity of cathepsin D in primary and
metastatic malignant melanomas were significantly higher than that of nevus pigmentosus. Moreover,
the expression levels of cathepsin D in metastatic malignant melanomas were significantly higher than
those of primary malignant melanomas. Data from our and previous reports strongly supports a notion
that the upregulation of cathepsin D may be critically involved in the malignant transformation and

progression of melanocytic tumors.
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Introduction

Cathepsin D is an aspartic lysosomal endopepti-
dase present in most mammalian cells. Overex-
pression of cathepsin D is associated with the
progression of several human cancers including

1)~3)

gastric carcinoma®” ™, colorectal carcinoma® and

®  Cathepsin D has also been

ovarian cancer
comprehensively studied in breast cancer where
overexpression of mRNA and protein has been
observed and been shown to be an independent

9% In malignant

marker of poor prognosis
melanoma (MM), a significantly elevated concen-
tration of cathepsin D was measured in the tumor
cells as compared to adjacent normal tissue”.
Podhajcer et al. reported that cathepsin D was
expressed in all of the dysplastic nevi and primary

and metastatic MMs but in only 18% of nevus

pigmentosus (NP), whereas normal melanocytes
showed no cathepsin D expression'?. Herein, we
examined whether the expression levels of
cathepsin D were elevated in MMs than in NPs in
Japanese patients.

Material and Methods

Tissue samples

We examined 20 primary MMs (10 nodular
melanomas, 7 acral lentiginous melanomas, 3
superficial spreading melanomas ; head : 6, trunc :
2, extremities : 12), 20 metastatic MMs (13 lymph
node metastasis, 7 skin metastasis), 20 benign NP
(3 junctional, 7 compound and 10 intradermal ;
head : 9, trunc : 6, extremities : 5) and 10 normal
skin specimens. From 4 patients, primary and
metastatic lesions were consecutively obtained.
Tumor thickness of primary MM was classified as
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pTis; 4, pTl ;2 pT2;2 pT3;6and pT4 ;6. All
formalin—fixed and paraffin-embedded tissues
were obtained from the archives of the Depart-
ment of Dermatology of Kyushu University
Hospital, Japan. Clinical and demographic data
were retrieved from the patient files.

Immunohistochemical analysis

All samples were fixed with 10% buffered
formalin. The archival paraffin-embedded tissue
blocks were cut into 4-um thick tissue sections.
The sections were deparaffinized with xylene for
10 min and rehydrated through a graded ethanol
series. Antibody-binding epitopes were retrieved
by pressure cooking the tissue sections in 10
mmol L-1 sodium citrate buffer (pH 7.0) (Yatoron,
Tokyo, Japan) for 10 min, and nonspecific binding
was blocked using 10% normal goat serum. The
sections were then incubated with monoclonal
antibody against cathepsin D (4G2, 1 : 100, Novus
Biologicals LLC, US.A) at 4C overnight. Immuno-
detection was conducted using a standard strepta-
vidin-biotin amplification method and 3-ami-
no-9-ethylcarbazole as a chromogen followed by
light counterstaining with hematoxylin. Washes
with Tris-buffered saline or phosphate-buffered
saline were performed between each step accord-
ing to the manufacturer's protocol. Appropriate
positive and negative controls were included in
each assay.

After immunohistochemical staining, 2 der-
matologists who were blinded to patient details
evaluated the stained sections. In each specimen,
3 high-power fields (HPFs, x 200) were randomly
selected, 100 tumor cells were counted in each
field, and the average percentage of positively
stained cells in each of the 3 HPFs was computed
for each sample. Expression levels were graded
semiquantitatively as negative (-), weak (+),
moderate (2 +), or strong (3 +) when the percen-
tage of positively stained tumor cells was 0%,
1-25%, 26-50%, or 51-100%, respectively. We also
evaluated the staining intensity of the specimens
using the staining intensity of sebaceous or

eccrine glands as internal positive control. The
staining intensity was semiquantitatively classi-

fied as negative, mild, moderate and strong.

Statistical analysis

Statistical analysis using the one-way ANOVA
was performed to determine whether there was a
significant difference in the expression levels of
cathepsin D among the metastatic MM, primary
MM and NP specimens. A p-value of < 0.05 was
considered statistically significant.

Results

The expression of cathepsin D was detected in
a granular or dotted pattern along the epidermis
and hair follicle with moderate to strong staining
in sebaceous and eccrine glands (Fig. 1A). Dermal
dendritic cells were also positively stained (Fig.
1B). Normal melanocytes did not express cathep-
sin D. The NP cells generally expressed low
amounts of cathepsin D with 36.12 = 6.28 percent
positivity (Fig. 1B). The staining intensity of
primary and metastatic MMs was moderate to
strong (Table 1)(Fig. 1C and 1D). The percent
positivity of cathepsin D in primary and metasta-
tic MMs were 73.25 = 5.24 and 89.14 = 2.13,
respectively, which were significantly higher than
that of NP (primary MM vs NP ; p < 0.05,
metastatic MM vs NP ; p < 0.01). Moreover, the
expression levels of cathepsin D in metastatic
MMs were significantly higher than those of
primary MMs (p < 0.05). The staining intensity of
primary and metastatic MM was mostly moder-
ate to strong, which was significantly stronger
than that of NP (p < 0.05) (Table 1). There was no
apparent difference in immunohistochemical
staining pattern of cathepsin D according to the
clinicopathologic classifications and sites in prim-
ary MMs as well as NPs. In addition, the
immunohistochemical staining pattern was similar
between primary and metastatic MMSs even in those
obtained from same patients. No statistical difference
was noted in the staining intensity between thin
(pTis—pT2) and thick (pT3 and pT4) primary MM.
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Fig.1 Immunohistological expression of cathepsin D. A : The expression of cathepsin D is
detected in a granular or dotted pattern along the epidermis (arrow) and hair
follicle (arrow heads) with moderate to strong staining in sebaceous and eccrine
glands (insert). B : The NP cells generally express low amounts of cathepsin D
(arrow). Dermal dendritic cells (arrow head) and sebaceous gland (*) are strongly
immunolabeled. C : The staining intensity of primary MMs is moderate to strong.
D : The staining intensity of metastatic MMs is generally strong. Black bar

100pum.

Table 1 Expression of cathepsin D in MM and NP

Percent expression 0% 1-25% | 26-50% | >50%
NP (n=20) 3 7 4 6
Primary MM (n=20) 0 1 4 15
MetastaticMM (n=20) | O 0 0 20

Intensity of staining Negative | Weak |Moderate | Strong
NP (n=20) 3 6 10 1
Primary MM (n=20) 0 1 6 13
MetastaticMM (n=20) | O 0 4 16

MM, malignant melanoma; BN, benign melanocytic nevus. After immunohistochemical staining, 3 high-power

field images (HPFs, X 200) were randomly selected in each specimen, 100 tumor cells were counted in each field,

and the mean percentage of positively stained cells from the 3 HPFs was calculated. Percent expression was

graded semiquantitatively as 0%, 1-25%, 26-50% or >50% of the tumor cells were stained. Intensity of staining

was graded semiquantitatively as negative , weak, moderate, or strong, respectively.
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Discussion

The so-called “catheptic activity  (derived
from the Greek word kathépsein, meaning to
digest or to boil down) was first described in the
gastric juice during the 1920s. Today, cathepsins
are classified based on their structure and
catalytic type into serine (cathepsins A and G),
aspartic (cathepsins D and E), and cysteine
cathepsins (cathepsins B, C, F, H, K, L, O, S, W, V
and Z)'Y. With regards to aspartic cathepsin D
and E, recent genetic and pharmacological studies
have particularly suggested that cathepsin E
plays an important role in host defense against
cancer cells and invading microorganisms'?,
while cathepsin D has been shown to be
associated with tumor  progression
(Liaudet-Coopman).

In the normal skin, cathepsin D is the main
endolysosomal enzyme which is thought to be
crucially involved in the activation of transgluta-
minase 1 leading to final stage of desquamation'®.
Although the expression of cathepsin D was
immunodetected in the entire normal epidermis in
the previous study using rabbit polyclonal
antibody', the present monoclonal antibody
exhibited a granular or dotted staining mainly
along the upper granular layer of the epidermis
and the hair follicle. In contrast, much stronger
expression was confirmed in the sebaceous and
eccrine glands, which is consistent to the previous

reportswm).

As documented in other cancers?™®

, intense
immunolabeling of cathepsin D was observed in
MMs than in benign NPs. Moreover, the express-
ion levels of cathepsin D in metastatic MMs were
significantly higher than those of primary MMs.
These results in Japanese patients were almost
identical with those from Slovenia and

MO0 podhajcer et al. have already

Argentina
demonstrated that all of 11 primary and 10
metastatic MMs, but in only 5 of 27 NPs,
expressed cathepsin D'?. In addition, normal

melanocytes showed no cathepsin D expression as

has been found in the present study. Our study
also found that apparent expression of cathepsin
D in 7 acral lentiginous melanomas, a preponder-
ant melanoma type for Asian ethnic'®. The role of
cathepsin D in tumor progression still remains
unknown. However, it is considered to directly
degrade the extracellular matrix and to remodel
the basement membrane and interstitial stroma
and to indirectly activate other enzymes partici-
pated in the proteolysis process®.

In conclusion, data from our and previous

MO strongly supports a notion that the

reports
upregulation of cathepsin D may be critically
involved in the malignant transformation and

progression of melanocytic tumors.
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(FIsCipé)

BEMEGREICETA2HT T DDBEFFEIR

JUPHR AR BE R 2 72 Bt B T Bk 57 B
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FIEHD 2 MO LHIMETHONTVDH, HRAZHRE LBEHIITbILTniwn, A,
20 B JE SRV R E, 20 BB EERANE, 20 B0 B G EMEEE, 10 B8 R E
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BLUOEED LR - B ICHEARICEHRLTCBY, BRI 7 ) VFRTIEBRWERZZED 7.
JE SV B iR R A M o 7 7 7Y v D OFBIL, BUEFEMESEoZFN LY L
AEIZEA LTV, I ESERAE T, FERMESEREEL ) L AZISEHVRBI D
BNz, INHOMERNS, T 7Yy D OB OFEMBOEEL L EEERICES L Twh
LEZoN.



