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Short Communication

The levels of soluble cytokine receptors, especially of soluble forms
of CD25 (sIL-2R) and CD30 (sCD30), are elevated in the sera of adult
T-cell leukemia/lymphoma (ATLL) patients [1,2]. CD25 is an
interleukin 2 (IL-2) receptor α-chain, which is one of the molecules of
the IL-2 receptor complex (α-, β-, and γ-chain) [3]. IL-2 is a T-cell
growth factor and activates T cells that express IL-2 receptor molecules
on the cell surface [4]. Human T leukemia virus type 1 (HTLV-1),
which is a cause of ATLL, induces the expression of IL-2 receptor
molecules via transactivation of the Tax protein [5]. In addition to
being activated by IL-2, the Janus kinase/signal transducers and
activators of transcription (JAK/STAT) pathways are constitutively
activated downstream of cytokine receptors in the absence of
exogenous cytokines in ATLL [6]. Activated T cells produce sIL-2R
following shedding of the IL-2R that is mediated by matrix
metalloproteinase 9 (MMP-9) [7].

CD30, a member of the tumor necrosis factor receptor superfamily,
is expressed on activated T cells, activated B cells, and virus-infected
cells including HTLV-1 and Epstein-Barr virus-infected cells [8].
CD30 is a cytokine receptor and the CD30 ligand (CD153) is
expressed on lymphocytes, granulocytes, eosinophils, and most white
blood cells [9]. CD153 induces signaling downstream of CD30 and
activates B cells, inducing antibody class switching, while it is thought
to induce apoptosis in T cells [9]. The soluble form of CD30 (sCD30)
is produced via shedding that is mediated by two types of MMPs, a
disintegrin and metalloproteinase (ADAM)10 and ADAM17 [10].

It has been recently recognized that the T cell phenotype
CD25+CD30+ T cells is a phenotype of regulatory T cells (Tregs).
Constitutively expressed CD25 is an important molecule for the
survival of Tregs [11]. IL-2 has mainly been described as playing an
important role in STAT5 signaling that maintains the homeostasis and
self-tolerance of CD4+CD25+ Tregs [12]. Regarding a role for the
CD30 molecule in Tregs, the forkhead box P3 (FoxP3) transcription
factor has a critical role in the development of naturally occurring
CD4+CD25+ Tregs [13]. Although the expression of FoxP3 is a
normal consequence of CD4+ T cell activation, CD30 expression can
discriminate activation-induced FoxP3+CD4+CD25+ Tregs [14,15].

One critical question is whether ATLL cells can function as Tregs or
not since ATLL cells contribute to the severe immune suppression of
ATLL [10]. Satou and Matsuoka, et al. reported that the frequency of
FoxP3+ cells in the CD4+ population in asymptomatic carriers with
high proviral load and in patients with HTLV-1 associated
myelopathy/tropical spastic paraparesis or ATLL was higher than that
in uninfected individuals [16]. They concluded that HTLV-1 infection
induces an abnormal frequency and phenotype of FoxP3+CD4+ T

cells. However, Toulza and Bnagham, et al. concluded that ATLL is
not a tumor of FoxP3+ Tregs, and that a population of FoxP3+ cells
distinct from ATLL cells has regulatory functions [17]. It remains to be
determined whether CD25+CD30+ ATLL cells can be differentiated
from virus-infected Tregs or be generated from activation-induced
Tregs. Our recent multicenter study of ATLL minimal residual disease
showed that there are two groups of ATLL patients with Tregs; one
group has a high number of Tregs before initial therapy and another
group has increased Tregs during chemotherapy (data not shown).
Further study is required to figure out what type of cells they are
derived from. In any case, the chronic infection status of HTLV-1
carriers and ATLL development of patients indicate that there is an
imbalance in T cell subpopulations that can create a predominant
Tregs compartment and that hampers efficient effector T cell
responses [18]. If this hypothesis is true, then high-dose IL-2 therapy
should help to reinstate the proper balance of T cell populations and
thus high-dose IL-2 may lead to a potentially beneficial outcome in
ATLL and HTLV-1 infection. IL-2 therapy against ATLL has not yet
been considered. However, IL-2R monoclonal antibody therapy has
been performed to block IL-2R signaling [19,20] even though ATLL
cells show constitutive activation of the JAK/STAT pathway [6]. This
constitutive activation of the JAK/STAT pathway may be the reason
why ATLL has remained incurable to date.
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