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The human polyomavirus, JCV, is the etiologic agent of the fatal central ner-
vous system demyelinating disease, progressive multifocal leukoen-
cephalopathy. Progressive multifocal leukoencephalopathy occurs most fre-
quently in patients with underlying immunosuppressive disorders and is the
direct result of virus multiplication in oligodendrocytes, the myelin produc-
ing cell in the central nervous system. In this report we test the ability of cel-
lular activation signals to medulate expression of the JCV genome in either
transfected or infected human fetal glial cells. In addition, we analyze the
binding of nuclear proteins isolated from untreated and cytokine treated
human fetal glial cells to transcription factor binding sites in the JCV regula-
tory region. In contrast to the effects of cellular activation on the expression
of the HIV-1 promoter in these cells, none of the cellular activators tested
increased expression of JCV. The cytokine, TNF-¢, increased binding of NFxB
(p50/p65) to a JC NFxB site but did not modulate the binding of nuclear pro-
teins to the overlapping NF-1/AP1 region of the JCV enhancer. When taken
together these results suggest that the response of JCV to cellular activation
signals may be fundamentally different from the response of HIV-1 to these
signals in human fetal glial cells and that the JC NFkB site may not be
required for JCV gene expression or multiplication in vivo.
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Introduction

JC virus belongs to the family papovaviridae and
the genus polyomavirinae (Walker and Frisque,
1986; Major et al, 1992). Polyomaviruses are found
in a wide variety of other species and are ubiqui-
tous in their respective natural hosts.
Seroepidemiological studies have indicated that
greater than 70% of the human population world-
wide have been exposed to JC virus (Walker and
Padgett, 1983). The association of JC virus with a
once rare human demyelinating disease known as
progressive multifocal leukoencephalopathy (PML)
was firmly established two decades ago with the
cultivation of the virus from an afflicted individual
whose initials were JC (Padgett et al, 1971). The
incidence of PML has risen dramatically as a result
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of the AIDS pandemic. Approximately 2—4% of
AIDS patients will develop PML (Berger et al, 1987;
Kure et al, 1991).

In vivo, JCV has been detected in oligodendro-
cytes, astrocytes, in lymphoid tissues, and in
peripheral blood lymphocytes of PML patients
(Mazlo and Tariska, 1980; Richardson and Webster,
1983; Weiner et al, 1973; Tornatore et al, 1992;
Houff et al, 1988; Schneider and Dorries, 1993;
Dorries et al, 1994). In vitro, JCV infects glial cells
derived from human fetal brain and, to a limited
extent, several B lymphocyte cell lines (Atwood et
al, 1992; Major and Vacante, 1989). This highly
restricted cell type specificity is thought to be due
to tissue specific transcription factors that interact
with the regulatory region of JCV, cellular factors
that interact with the JCV T antigen, or both
(Feigenbaum et al, 1987; Ahmed et al, 1990a,b;
Tada and Khalili, 1992; Ranganathan and Khalili,
1993; Chowdhury et al, 1990; Wegner et al, 1993;
Renner et al, Kumar et al, 1994; Henson, 1994;






