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In this issue of Blood, Van den Bossche and colleagues identify E-cadherin as a new
IL-4/IL-4R�/STAT6-induced and polyamine-dependent marker of M2 polar-
ized macrophages.1 This new pathway promotes formation of the E-cadherin/
�-catenin complex, leading to homotypic and heterotypic cellular fusion (see fig-
ure) and plays an important role in guiding macrophage functions associated with
Th2 immune responses.

Cell fusion leading to multinucleation is a
characteristic feature of multicellular

organisms organization, accompanying events
such as fertilization (fusion of sperm and egg),
placental morphogenesis (trophoblasts fusion

with muscle development relies on the fusion
of myoblasts), and osteoclast formation (mac-
rophage fusion).2 Both homo- and heterotypic
fusion of macrophages have been observed in
disease, including granulomatous infections

(eg, tuberculoid lesions, sarcoidosis, and schis-
tosomiasis),2 giving rise to multinucleated
giant cells (homotypic fusion of macrophages)
and metastatic foci (fusion of myeloid cells and
tumor cells).3 However, the key triggers of
macrophage fusion, as well as the specialized
functions of multinucleated giant cells, remain
undetermined.

Macrophages are innate immune cells
characterized by a high degree of functional
plasticity, and, in response to environmental
signals, these cells express classic or M1 and
alternative or M2 polarized programs.4-6 In
agreement with previous findings, showing an
IL-4 – dependent fusion of macrophage pre-
cursors,2,7 Van den Bossche et al indicate that
macrophage fusion activity is part of a polar-
ized M2 program.

Multinucleated cells form in granuloma mac-
rophages and also acquire an epithelioid mor-
phology. It is tempting to speculate that the E-
cadherin up-regulation may underlie the
acquisition of an epithelioid phenotype. This
would mirror the E-cadherin down-regulation
observed during the epithelial-mesenchymal
transition (EMT) event preceding metastasis.8

The report by Van den Bossche et al
sheds new light on molecular mechanisms
underlying homotypic and heterotypic in-
teraction of macrophages and formation of
multinucleated cells. It also raises a number
of questions. It remains unclear how the
diverse morphology of multinucleated cells,
as seen for instance in different forms of
leprosy lesions,9 affects disease progression.
The significance of multinucleated cells and
granuloma itself in antimicrobial resistance
is still controversial.10,11 Although a general
consensus exists on the containment of
pathogens as a specialized function of granu-
lomas, epithelioid cells and multinucleated
giant cells express high levels of FasL, thus
creating a potential immune privileged site
for mycobacteria.12

Tumor-associated macrophages (TAM)
generally have an M2 phenotype13; it remains
unclear whether the propensity to fuse with

Regulation and significance of E-cadherin up-regulation. The scheme is based on the paper by Van den
Bossche et al. The role of E-cadherin in formation of epithelioid cells is proposed.
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tumor cells contributes to tumor promotion in
cancer-related inflammation. This potential
involvement of E-cadherin expression in
M2-polarized inflammation associated with
cancers supports this possibility. Fusion of
myeloid cells and malignant cells has been
suggested to generate aggressive cancer cell
clones and to be a source of myeloid traits in
cancer/myeloid cell hybrids.3

Irrespective of its pathophysiologic signifi-
cance, the finding of up-regulation of the
E-cadherin/catenin complex in M2 macro-
phages may offer an invaluable tool to dissect
the presence and significance of these cells in
human pathology.
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IG genes and hairy cell leukemia
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In this issue of Blood, 2 articles on HCL demonstrate that standard cladribine treat-
ment is ineffective if the IG genes of the leukemic cells are in the UM version1,2 and
the IG genes used belong to the VH4-34 family.2

Hairy cell leukemia (HCL) is an uncom-
mon chronic lymphoid malignancy of

B-cell type. This malignancy owes its name to
the prominent irregular cytoplasmic projec-
tions of the malignant cell and has several un-
usual and still elusive biological and clinical
features. A variant (vHCL) may present with
morphologic features intermediate between
hairy cells (HCs) and prolymphocytes.3 A

HC is a highly activated B cell that appears
to have undergone the sequence of reactions
that in normal immune response occur upon
stimulation by antigen, accessory cells, and
cytokines. Several phenotypic features of
HCs—including the distinctive pattern of
microvilli and ruffles that characterize
HC morphology—are explicable in
this context.

(Top) Event-free survival (EFS) of HCL patients treated with cladribine according to the presence (M) or the
absence (UM) of IGHV somatic mutations. (Bottom) Progression-free survival (A) and overall survival (C) in
patients with respect to the use of VH4-34 gene.
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