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Abstract. The presence of professional antigen-presenting cells in tumours can influence their further
spreading. Location of cells exhibiting a specific marker of Langerhans cells ñ Langerin, and the 175 kD
mannose receptor as a marker of dendritic cells of nonLangerhans type and macrophages, was studied using
double staining in the normal human epidermis and in
basal cell carcinomas. The Lagerin-positive cells strictly colonized the epidermis and no cells were found in
the dermis, where 175 kD mannose receptor-exhibiting
cells were present. Very rare elements in the epidermal/dermal interface were positive for both markers.
A low incidence of Langerin-positive cells was found in
tumours and 1/3 of studied carcinomas were even
Langerhans cell-free. The extraepithelial presence of
Langerin-positive cells forming contacts with dendritelike protrusions of 175 kD mannose receptor-exhibiting cells was found in connective tissue surrounding
the tumour epithelium and indicates possible cooperation of both elements.

Langerhans cells (LC) are members of the family of
dendritic cells, a type of leukocytes that are specialized
in antigen presentation. LC occur in epithelia, where
they participate in the immune surveillance of the
organism (for review see Plz·k et al., 2003). It is known
that mannosylated antigens are presented with significantly higher efficiency than when mannose- free (Tan
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et al., 1998). The endogenous tandem repeat C-type
lectin 175 kD mannose receptor (MR), a main molecule
recognizing this saccharidic motif, was established to
participate in this process (for review see MartÌnezPomares and Gordon, 1999). However, although this
lectin is generally expressed in many types of nonmature dendritic cells (DC), it is not present in LC
(Mommaas et al., 1999). On the other hand, LC are able
to discriminate mannosides (Mommaas et al., 1999).
Discovery of another endogenous C-type lectin,
Langerin, a specific marker of LC, helps to elucidate
this problem. Langerin is able to recognize mannosides
(Valladeau et al., 1999, 2000, 2002; Plz·k et al., 2002).
In company with another lectin, galectin-3, it is
involved in the formation of Birbeck granules,
organelles occurring selectively in LC (Smetana et al.,
1999; Valladeau et al., 2000). Langerin seems to participate in the process of presentation of non-petide antigens, namely glycolipids, to T cells (Hunger et al.,
2004; Mizumoto and Takashima, 2004). Local or distant progression of a malignant tumour is critically
important for further destiny of patients. It is affected
by many factors dependent on the biological behaviour
of tumour cells. However, the question of failure of the
immune surveillance, where antigen presentation is
a key component, must also be assessed. Comparing the
occurrence of LC in the normal epidermis and basal as
well as squamous cell carcinomas demonstrated a very
low incidence of these cells in basal cell carcinomas
(BCC) (Sudo et al., 1987; Schreiner et al., 1995).
The present study compares the presence of cells
exhibiting Langerin and MR, which occur in nonLangerhans DC and macrophages, in the normal human
epidermis and BCC. The main emphasis is stressed on
the tracking of cells exhibiting both lectins, i.e.
Langerin and MR, and an ectopic localization of
Langerin and MR.
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Material and Methods
Five samples of normal human skin (5 donors) were
obtained from the Department of Esthetic Surgery, 3rd
Faculty of Medicine, Charles University, the samples of
BCC (12 donors) from the Departments of
Otorhinlaryngology, Head and Neck Surgery and
Dermatoverology, 1st Faculty of Medicine, Charles
University in Prague after informed consent of donors.
The tissue samples were frozen in liquid nitrogen
using the cryoprotective agent Tissue-Tek (Sakura,
Zoeterwoude, the Netherlands). The cryocut frozen sections were treated by Triton X-100 (Sigma-Aldrich,
Prague, Czech Republic) and fixed with paraformalde-
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hyde (2% w/v) in phosphate-buffered saline (pH 7.2).
Langerin was detected using DCGM4 monoclonal antibody (Valladeau et al., 1999) and MR by goat polyclonal antibody (TNO-PG, Leiden, the Netherlands) as
described (Smetana et al., 2004). Specificity of the
immunohistochemical reaction was validated by using
isotype and polyclonal antibody against antigen not
occurring in DC to exclude non-specific binding of antibody to Fc receptors. FITC-labelled swine anti-mouse
immunoglobulins (AlSeVa, Prague, Czech Republic) and
TRITC-labelled donkey anti-goat immunoglobulins
(Santa Cruz, Santa Cruz, CA) were employed as secondstep reagents. The specimens were mounted with
Vectashield (Vector Laboratories, Burlingame, CA) and

Fig. 1. Detection of Langerin (green signal) and the 175 kD mannose receptor (MR) (red signal) in the normal epidermis (A, B)
and in basal cell carcinoma (C-E). Ectopic Langerin-positive cells are marked by a white dashed line. The presence of both cell
populations is restricted to defined compartments, Langerin-positive cells to the epithelium and 175 kD mannose receptor-containing cells to the dermis (A). Rare cells exhibited co-expression of both markers (B1, yellow shift). The intimate contact of dendrite-like protrusions of cells exhibiting Langerin (green signal) and 175 kD MR (red signal) is demonstrated by the yellow signal
(E) and verified by measurements of the fluorescence profile (F) at the site of the blue dashed line (E). Bar is 100 µm.
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observed in an Optiphot-2 microscope (Nikon, Prague,
Czech Republic) equipped with a CCD camera and computer-assisted image analysis system (LUCIA)
(Laboratory Imaging, Prague, Czech Republic).

Results and Discussion
Langerin-positive DC were exclusively observed in
the epidermis and cells expressing MR in the dermis
(Fig. 1A). Only two cells that were positive for both
markers were found (Figs. 1B1-3). Interestingly, these
cells were located in the epidermal/dermal interface and
it was not possible to precisely determine without further labelling if they were located in the epidermis or in
the dermis. The precursors of LC are formed in bone
marrow, transported to the dermis where they leave
blood vessels, and further migrate through basal lamina
to the epidermis. After contact with antigen they migrate
out of the epidermis and are transported to draining
lymph nodes via lymphatic vessels (for review see Plz·k
et al., 2003). Finding these double positive cells in the
above-described location could represent a checkpoint
for the change of phenotype conditioned by the migration of DC into/out the epithelium. However, this phenomenon was very rare in our material, and without an
in vitro model its interpretation remains speculative.
Studying the Langerin-expressing cells in BCC, the
positive cells were found in the majority of tumours (2/3
of samples studied). Similarly to earlier published data,
the incidence of LC in the tumour tissue was reduced
(Sudo et al., 1987; Schreiner et al., 1995). In contrast to
normal skin, no cell positive for both markers, i.e. for
Langerin and MR, was found. MR-exhibiting cells (DC,
macrophages) were observed in the dermal stromal tissue and no cells were detected in the tumour. One third
of studied tumours presented Langerin-positive elements outside the tumour epithelium, frequently a long
distance from the epithelial tissue (Fig. 1C). These cells
were present in the vicinity of the cells expressing MR
(Fig. 1D). The finding of very intimate contacts of dendrite-like structures of Langerin-positive elements with
cells exhibiting MR was supported by the shift of
red/green signal to yellow (Fig. 1E) and by the measurements of the fluorescence profile (Fig. E).
In conclusion, cells exhibiting both the Langerin and
MR lectins were rarely found in the dermal/epidermal
interface. A lower incidence of Langerin-positive LC was
observed in BCC as compared to the normal epidermis.
An atypical location of these elements outside epithelial
tissue was observed in the stroma of BCC, where these
cells were in contact with elements expressing MR.
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