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Cytokines, a class of soluble mediators involved cell-to-cell commaunication, are generated in
response to many stimuli by a variety of tissues. They include interferons (IFNs), interleukins
{ILs) and colony stimulation factors (CSFs). Each cytokine delivers the specific signals into target
cells through specific cell surface receptor. Although structure cytokines and their receptors has
been extensively studied by cDNA cloning, mechanisms by which cytokines transduce signals to
induce the celiular responses still remains unclear. In this study, we have focused on IFNs and IL-
2 systems as typical models for the elucidation of the mechanisms of cytokine-mediated signal
fransduction and gene expression.

IFNs are also known as "negative growth regulators”, they inhibit the growth of a variety of
normal and malignant cetls. Normally, Type [ IFNs {i. e, [FN-a, -8} are not induced, but viruses and
a number of other cytokines transienily activate the IFN genes. In an attempt to elucidate the
molecular mechanisms of cellular responses by viruses and cytokines, we have indentified two
nuclear factors, IRF-1 and IRF-2, both bind to the regulatory cis-elements of IFN and IFN-respon-
sive genes. The IRF cDNA expression studies in factor-negative cell (. e, EC cells) have revealed
IRF-1 and IRF-2 to function as transcriptional activator and repressor, respectively. Whereas in
normal cells, the IRF genes are subject to induction through stimuli such as viruses and cytokines
including IFNs per se. We have identified a modified form of IRF-1 in L929 cells induced by
Newcastle disease virus (NDV), but not by IFNs and TNFs. Such a modification may be essential
for IRF-1 to overcome the IRF-2 effect in the efficient induction of IFN gene expression. The
overall indings provide evidence for the presence of an elaborate network of cytokine system and
IRFs functioning important regulatory factors.

[L-2 is one of the first identified lymphokines and plays a major role in the clonal expansion
of T lymphocytes (T cells} by interacting with specific cell surface receptor (IL-2 receptor). The
functional, high-affinity form of interleukin-2 receptor (IL-2) is composed of two receptor compo-
nents, 1L-2Ra (p 55) and IL-2RA {p 70~75) chains. We have cloned the human and murine [L-2Rg
cDNAs. Unlike the IL-2Ra chain, the IL-2R8 chain contains a large cytoplasmic domain which
shows no obvious tyrosine kinase motif. It was found later that IL -2Rg is structurally related to



ervthropoietin and many other cytokine receptors. Subsequently, we established a system in
which the cDNA-directed human IL-2RS allows growth signal transduction in murine IL-3-
dependent cell lines. In this system, the IL-2-mediated cell proliferation signali(s) seems to be
derivered primarily via the high-affinity IL-2R which consists of the endogenous mouse IL-2Ra
and the cDNA-directed human IL-ZRB. In fact, the presence of antibodies specific to both IL-2R
chains efficiently inhibited the [L-2-mediated cell growth. Utilizing this system, we have identified
a critical cytoplasmic region for the growth signal transduction. Furthermore, we have provided
evidence for the physical association of IL-2R8 with 56"%. The functional significance of such
association may be profound in understanding the general mechanism of cytokine-induced signal

transduction.
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