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ABSTRACT

Recombinant interferon-y (IFN-y) from three species increases the rate of cleavage of ds-
RNA by bovine seminal ribonuclease (BS-RNase), a protein with cytotoxic and antiviral
activity; cleavages at the C-terminus of IFN-y lower this activity. Here it is shown that the
opposing effects of IFN-y on the activity of two RNases, whose amino acid sequences are
81% identical, is related to their ability to bind and cleave RNA and not to contaminants
in the nuclease preparations. BS-RNase and its close relative, bovine pancreatic RNase A,
were secreted from Escherichia coli. The recombinant nucleases are differentially affected
by IFN-y in a manner similar to the enzymes isolated from tissues. Reaction kinetics and
analysis of the degradation products by thin-layer chromatography (TLC) shows that r-
BS-RNase binds RNA more tightly (saturating substrate concentration is lower) than r-
RNase A. IFN-y increases the apparent K,, of BS-RNase in proportion to V,,.x but has no
effect on the (16-fold higher) K,, of RNase A. Heparin, which inhibits IFN-y induction of
an antiviral state and growth inhibitory effects by binding to the C-terminus of the pro-
tein, also inhibits its stimulation of BS-RNase. IFN-y’s effect on ribonuclease activity may
be used to identify direct inhibitors of this multifunctional cytokine. Such assays are faster
and less subject to interference from medium components than those requiring cell cul-
ture.

INTRODUCTION

Interferon—'y (IFN-v) inhibits the growth of tu-
mor and metastatic cells and stimulates the
immune defense against parasites and viruses at
extremely low concentrations. However, its
basal production has been implicated in wors-
ening some disorders (Buschle et al., 1993; Gu
et al., 1995) and its clinical use is hindered by
side effects and eventual resistance to the cy-
tokine. It is thus important to understand all ac-
tivities of this immunoregulatory protein to use
it responsibly in patient care. Many alterations
have been observed in cells treated with IFN-y,
including changes in the expression of mRNAs
for various proteins (including an RNA binding

protein (9-27 gene product (Constantoulakis et
al., 1993), receptors for immune recognition
(Steimle et al., 1994) and cytokine binding (Tan-
nenbaum et al.,, 1993) on the cell surface,
changes in proteosome structure and function
(Aki et al., 1994) and increased generation of
nitrous oxide (Melillo et al., 1994; Thomas et al.,
1994). The transcriptional activation of genes via
a signal transduction pathway initiated by bind-
ing of IFN-y to cell surface molecules (Axelrod
et al., 1994; Pernis et al., 1994) has been ex-
tensively studied to identify agonists and antag-
onists.

In addition to its effects on transcription, IFN-
v changes the stability of mRNAs for several pro-
teins that it induces (Gessani et al., 1991; Lap-
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