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Treatment of primary cultures of chicken embryo cells with homologous
interferon results in a substantial increase in the level of 2',5'-oligoadenylate
synthetase activity that can be detected in cell extracts. This increase can be
prevented by inhibitors of RNA or protein synthesis and is thus thought to
represent the induction of an interferon-inducible gene, perhaps the 2',5'-
oligoadenylate synthetase gene itself. To examine this response in greater detail,
we studied its kinetics under the following conditions: (i) cessation of interferon
treatment after different lengths of time, (ii) delayed inhibition of RNA or protein
synthesis, and (iii) combinations of these treatments. The results showed that in
cells treated continuously with interferon, the enzyme level reached a peak after 9
h of treatment and then decreased with a half-life of about 30 h, despite the
continued presence of interferon. Removal of interferon during induction reduced
the peak level of activity that was attained and somewhat accelerated its decline
but did not otherwise affect the time-course of the response. On the other hand,
removal of interferon after maximum induction clearly accelerated the decay of
enzyme activity. This process could be delayed by inhibitors of protein synthesis,
which effectively stabilized the induced enzyme. This behavior is reminiscent of
other inducible enzymes, such as the steroid-induced tyrosine aminotransferase,
and suggests that the level of 2',5'-oligoadenylate synthetase, which is also
inducible by steroid hormones in some cell types, is subject to similar control
mechanisms.

Interferons exert most of their effects on ho-
mologous cells by inducing the expression of
certain cellular genes that would otherwise re-
main repressed (36). The products of these inter-
feron-inducible genes are thought to be responsi-
ble, directly or indirectly, for the many
biological consequences of interferon treatment.
However, the conclusive identification of even a
single interferon-inducible gene is incomplete.
The best candidate is the gene that encodes the
enzyme 2',5'-oligoadenylate (2-5A) synthetase
(6, 8, 17). This unusual enzyme activity in-
creases from 10- to 5,000-fold upon interferon
treatment of a wide variety of cells (6, 35). The
increase requires the de novo synthesis of RNA
and protein and depends on the interferon dose
and the duration of treatment. Moreover, in
chicken embryo cells (CEC), a 56,000-dalton
polypeptide that has been tentatively identified
as the chick enzyme is synthesized specifically
in response to interferon treatment (4). Finally,
mRNA extracted from interferon-treated mouse
L-cells has been translated by injection into
Xenopus oocytes to produce active 2-SA synthe-

tase, whereas mRNA from untreated L-cells
yields no active enzyme (34). These data argue
strongly that 2-SA synthetase is the product of
an interferon-inducible gene.
When activated by double-stranded RNA

(dsRNA), this enzyme catalyzes the reaction:
nATP -- ppp5'A(2'p5'A)"_- + (n-1)PP1. The
reaction products constitute an oligomeric series
of molecules that extends up to the 5-mer in vivo
(20) and up to the 15-mer in vitro (13). The trimer
and higher oligomers activate a latent endori-
bonuclease which can then cleave single-strand-
ed RNAs such as mRNA and certain presum-
ably exposed regions of rRNA (3, 12, 39).
The precise role that is played by the 2-SA

system in the response of cells to interferon or in
the metabolism of untreated cells is not yet
clear, but many of its components are subject to
complex regulation. For example, the 2-SA syn-
thetase level changes not only upon interferon
treatment but also in response to some hor-
mones and to changes in the growth state of
some cells (9, 18, 21, 23, 30, 35). For catalytic
activity, the enzyme requires activation. In vi-
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tro, this can be accomplished by dsRNA, and it
has therefore been suggested that dsRNA of
viral origin is a physiological activator of the
enzyme in infected cells (27). The increase in 2-
5A levels that follows encephalomyocarditis vi-
rus infection of untreated or interferon-treated
cells is consistent with this suggestion (20).
However, the presence of the enzyme in the
nuclei as well as the cytoplasms of interferon-
treated cells and the ability of the enzyme to be
activated by heterogeneous nuclear RNA rein-
force the possibility that the 2-5A system plays a

more complex role in RNA metabolism (28, 29).
Furthermore, the product of the activated 2-SA
synthetase, 2-SA itself, is rapidly degraded by a

2'-phosphodiesterase, another enzyme activity
that is elevated by interferon treatment of some
cells (26, 33, 38). Finally, the 2-5A-dependent
endonuclease can be inactivated by an unknown
mechanism during virus infection of non-inter-
feron-treated cells (10).

Clearly, elucidating the regulation of the 2-5A
system presents a major challenge, and as a first
step, we have examined in detail the induction of
2-5A synthetase in interferon-treated CEC. The
results presented in this paper define the time-
course of enzyme induction, show that the main-
tenance of induced enzyme levels requires con-
tinuous exposure to interferon, and demonstrate
that the removal of interferon from induced cells
leads to an accelerated loss of enzyme activity
via a protein synthesis-dependent process.
These observations suggest the existence in cells
of a mechanism for the inactivation of 2-5A
synthetase at the end of a period of interferon
treatment.

MATERIALS AND METHODS

Cells. Primary cultures of CEC were prepared from
10-day-old embryos as previously described (7) and
cultured at a density of lo' cells per 60-mm plate in
NCI medium (GIBCO Laboratories supplemented
with 6% calf serum. The cultures were maintained at
37°C in a 5% CO2 atmosphere and used for experi-
ments between 2 and 5 days after plating.

Interferon. Chicken interferon was prepared from
primary cultures of CEC cultivated for 7 days in NCI
medium with 6% calf serum and then infected with
Sindbis virus at a multiplicity of 1 PFU per cell. After
virus adsorption (1 h at 37°C), the inoculum was
removed and replaced with NCI medium without
serum. The cultures were incubated for 24 h at 40.5°C,
and then the medium was collected and centrifuged at
1,000 rpm for 10 min to remove cells. The pH of the
supernatant was adjusted to 2 with 2 N HCl04, and the
preparation was kept overnight at 4°C. After centrifu-
gation at 1,500 rpm for 30 min, the pH of the superna-
tant was readjusted to 7 with 5 N NaOH, and the
supernatant was stored at -70°C. The interferon titer
of the supernatant was determined on 4-day-old pri-
mary cultures of CEC challenged with vesicular sto-
matitis virus. In the experiments reported here, the
interferon preparations had specific activities of 0.9 x

106 to 3.0 x 106 50% plaque reduction units per mg of
protein and were used at a final concentration of 125
U/ml to treat cells.

Interferon removal and inhibitor treatment. For the
interferon removal experiments, media containing in-
terferon were aspirated from the plates, which were
then washed two times with phosphate-buffered saline
at 37°C. Media without interferon were added, and
incubation at 37°C in 5% CO2 was continued. RNA
synthesis was inhibited by the addition of actinomycin
D (Sigma Chemical Co.) or 5,6-dichloro-1-P-D-ribofu-
ranosylbenzimidazole (DRB; Calbiochem). Actinomy-
cin D was prepared as a stock solution at 1 mg/ml in
100% ethanol and used at a final concentration of 0.5
,ug/ml. At this level, RNA synthesis was inhibited by
94% at 6 and 12 h after addition and by 83% at 24 h
after addition; protein synthesis was inhibited by 0, 12,
and 36% at 6, 12, and 24 h, respectively. However, the
cytopathic effect of the drug became quite severe after
15 h of treatment. DRB was prepared as a 10 mM
stock solution in 50% ethanol and used at a final
concentration of 75 ,uM. Under these conditions, RNA
synthesis was inhibited 82, 87, and 91% at 6, 12, and 24
h, respectively, after the start of treatment, and very
little cytopathic effect was evident. Protein synthesis
was inhibited by the addition of cycloheximide (Sig-
ma), which was prepared as a stock solution in phos-
phate-buffered saline and used at a final concentration
of 50 jig/ml. Protein synthesis was inhibited by more
than 99% at all times up to 36 h after addition of this
concentration. After removal of cycloheximide, the
rate of protein synthesis recovered to >60% of the
uninhibited value within 2 to 3 h.

Preparation of cell extracts. Cells were lysed on the
plates essentially as described by Ball (4) with a
slightly modified lysis buffer (20 mM HEPES [N-2-
hydroxyethylpiperazine-N'-2-ethanesulfonic acid; Sig-
ma; pH 7.6], 50 mM KCl, 5 mM magnesium acetate, 1
mM dithiothreitol, 0.5% Nonidet P-40 [BDH]). Two
0.2-ml samples of lysis buffer were added per 60-mm
plate; the contents were then collected, pooled, and
centrifuged for 2 min in an Eppendorf Microfuge. The
supernatants were further fractionated by centrifuga-
tion at 100,000 x g for 2 h at 4°C. The postribosomal
supernatants (S100s) thus obtained were stored at
-70°C and used for the assay of 2-5A synthetase
activity.
2-5A synthetase assay. S100s were assayed for 2-5A

synthetase activity as described by Ball (5). The
dsRNA-dependent incorporation of [3H]ATP into 2-
5A was measured in 10-jil reaction mixtures contain-
ing 50 mM magnesium acetate, 1.5 mM [3H]ATP
(Amersham Corp.; 16.7 Ci/mol), 10 ,ug of polyinosinic
acid - polycytidylic acid [poly(I) - poly(C); P-L Bio-
chemicals, Inc.] per ml, and 5 ,u1 of S100. The reaction
mixtures were incubated at 30°C for 2 h and then
heated at 100°C for 5 min. Denatured protein was
removed by centrifugation for 2 min in an Eppendorf
Microfuge, and 7.5-,ul samples of the supernatants
were transferred to fresh reaction tubes, each of which
contained 2.5 RI of bacterial alkaline phosphatase
(Sigma; type III) to give a final enzyme concentration
of 9 to 10 U/ml. After a 2-h incubation at 37°C, 6-p.l
samples of the reaction mixtures were spotted onto
squares of DEAE-cellulose paper (1 cm2; Whatman
DE81). By this procedure, unreacted ATP was digest-
ed to adenosine which failed to bind to the DEAE-
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FIG. 1. Time course of 2-5A synthetase induction
after removal of interferon. Confluent monolayers of
CEC were treated with 125 U of interferon per ml
either continuously (0) or for only 3 h (O) or 6 h (O)
before the interferon was removed. At the times
shown, the cells were lysed, S100s were prepared, and
2-FA synthetase activities were measured.

cellulose paper; digestion of 2-5A, on the other hand,
yielded phosphatase-resistant cores which were quan-
titatively retained on the filters. The filters were dried,
washed three times by gentle agitation in distilled
water, and then placed in scintillation vials containing
0.3 or 0.5 ml of 0.3 M KOH. After elution for about 1
h, the samples were counted in Aquasol (New England
Nuclear Corp.) at 4iC. Duplicate reaction mixtures
that lackedpoly(s) - poly(C) were assayed for each
S100, and the incorporated radioactivity was subtract-
ed from the values observed in the presence of
poly(1) poly(C).
Enzyme activities are presented as nanomoles of

ATP incorporated into2-p A per hour per 105 cells. As
can be seen from the results, minor variations were
observed in the 2-SA synthetase levels that could be
induced in different primary cultures, but the repro-
ducibility within each culture was +6%.

RESULTS
Time-course of 2-5A synthetase induction. The

time-course of induction of 2-5A synthetase was
measured after treatment of CEC with 125 U of
interferon per ml (Fig. 1). As observed previous-
ly (4), there was a short lag after which the
enzyme level increased to a peak at about 9 h.
During the next 15 h, the enzyme activity de-
clined with a half-life of about 30 h. In our
previous work, using interferon doses of 250 U/
ml, we did not observe a decline of 2-SA synthe-
tase activity before 18 h after treatment (4), and
at 300 U of interferon per ml, CEC maintained

their induced 2-SA synthetase levels for 30 h
(25).
To determine whether interferon treatment

resulted in cells becoming irreversibly commit-
ted to the production of 2-SA synthetase, we
examined the effect of removing the interferon
during the induction period. No evidence for an
irreversible commitment was obtained; interfer-
on treatment for only 3 or 6 h yielded lower peak
enzyme activities, but the peaks still occurred 9
h after the start of treatment (Fig. 1). However,
the subsequent decline in 2-5A synthetase activi-
ty occurred with a half-life of 15 to 18 h, a
somewhat more rapid decline than that observed
in the continuous presence of interferon. A
consequence of the accelerated loss of enzyme
activity was that the removal of interferon, even
after 9 h of induction, reduced the 2-5A synthe-
tase activity that could be measured in cell
extracts at the end of a 24-h induction period
(Fig. 2).
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FIG. 2. Effect of interferon (IFN) removal on the
induction of 2-5A synthetase, measured 24 h after the
start of interferon treatment. Confluent monolayers of
CEC were treated with 125 U of interferon per ml, and
at various times after the start of treatment the media
containing interferon were removed, the cell monolay-
ers were washed thoroughly, and fresh media that
lacked interferon were added. Incubation at 37°C was
continued until 24 h after the start of treatment, when
the cells were lysed, S100s were prepared, and 2-SA
synthetase activities were measured. The results are
expressed as percentages of the activity present after
24 h of continuous exposure to interferon. For the
zero-time point, media containing interferon were add-
ed to the monolayers and removed immediately; the 2-
SA synthetase level at 24 h was not significantly
different from that in cells which had never been
exposed to interferon.
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FIG. 3. Effect of inhibition of protein synthesis on
the induction of 2-5A synthetase. Confluent monolay-
ers of primary CEC were treated with (per milliliter)
125 U of interferon and 50 ,ug of cycloheximide
(CHX). At the times shown, the cycloheximide inhibi-
tion was reversed by removing the media, washing the
cells twice with phosphate-buffered saline at 370C, and
adding fresh media that lacked cycloheximide. At 24 h
after the start of interferon treatment, the cells were
lysed, S100s were prepared, and 2-SA synthetase
activities were measured. The results are expressed as
percentages of the activity present at 24 h of interferon
treatment in the absence of cycloheximide.

Inhibition of protein synthesis. Regulation of 2-
5A synthetase induction was examined further
by adding cycloheximide for different periods
during the induction process. As expected, the
continuous presence of 50 ,ug of cycloheximide
per ml throughout the period of interferon treat-
ment completely prevented the appearance of 2-
5A synthetase activity. However, if the drug
was present only during the first 3, 6, or 9 h of
treatment, a 50 to 70% overproduction of en-
zyme activity was observed at 24 h (Fig. 3).
Other investigators have described this effect on
the induction of 2-5A synthetase and other inter-
feron-inducible gene products in various mam-
malian cell systems, but in all cases, the extent
of overproduction has been no more than two-
fold (15, 19). Attempts to increase the degree of
overproduction by combining an early inhibition
of translation with a later inhibition of transcrip-
tion were unsuccessful (data not shown).
Our initial hypothesis to explain the acceler-

ated decline of 2-5A synthetase activity that
occurred upon removal of interferon (Fig. 1) was
that the shutoff of enzyme synthesis revealed the
true rate of enzyme inactivation or degradation.

To test this hypothesis, we examined the effect
of inhibiting protein synthesis with cyclohexi-
mide after the peak of enzyme activity had been
reached. The results failed to confirm the hy-
pothesis because, in the continued presence of
interferon, cycloheximide had no effect on the
rate of 2-SA synthetase decay (Fig. 4). This
indicated either that the enzyme level was not
maintained as a dynamic steady state under
these conditions or that cycloheximide inhibited
both synthesis and decay. The latter possibility
was supported by the observation that inhibiting
protein synthesis at the time of interferon re-
moval prevented the accelerated decline of ac-
tivity (Fig. 4). Even 12 h after interferon remov-
al, the addition of cycloheximide significantly
reduced the rate of 2-SA synthetase disappear-
ance. Thus, the rapid elimination of 2-SA syn-
thetase that followed interferon removal from
CEC required ongoing protein synthesis.
We explored the possibility that the 2'-phos-

phodiesterase, which is partially interferon in-
ducible in some cell types (19, 33), was responsi-
ble for the apparent decline of 2-SA synthetase
activity. However, no evidence of interference
in the 2-SA synthetase assay was forthcoming
from experiments in which cell extracts with
peak and postpeak activities were mixed and
assayed or from experiments in which 2-SA
synthetase levels were measured after partial
purification of the enzyme by immobilization on
poly(I) * poly(C)-agarose.
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FIG. 4. Effect of inhibition of protein synthesis on
the decline of 2-5A synthetase activity in the presence
and absence of interferon. Confluent monolayers of
CEC were treated with 125 U of interferon per ml
either continuously (@, A) or for only 12 h (0, A, V).
Cycloheximide was added at 12 h (A, A) or at 24 h (V)
after the start of interferon treatment, to a final con-
centration of 50 ,g/ml. At the times shown, the cells
were lysed, S100s were prepared, and 2-5A synthetase
activities were measured.
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FIG. 5. Time-course of 2-5A synthetase induction
after the addition of actinomycin D. Confluent mono-
layers of CEC were treated with 125 U of interferon
per ml (0, O, A), and actinomycin D was added to
some plates at either 3 h (0) or 6 h (A) to a final
concentration of 0.5 ,ug/ml. At the times shown, the
cells were lysed, S100s were prepared, and 2-5A
synthetase activities were measured.

Inhibition of RNA synthesis. Continuous expo-

sure of cells to interferon appeared to be neces-

sary to maintain maximum induction of 2-5A
synthetase, but it was unclear whether continu-
ous enzyme synthesis was occurring. Conse-
quently, we next examined whether continuous
mRNA synthesis was required. It has been
established that transcription is necessary for
both the development of the antiviral state and
the induction of 2-SA synthetase in interferon-
treated CEC (4, 24). This requirement was stud-
ied more closely by adding actinomycin D to
inhibit DNA-dependent RNA synthesis at vari-
ous times after interferon treatment. When add-
ed at 3 h, actinomycin D reduced the level of 2-
5A synthetase present at all later times but did
not otherwise alter the time-course (Fig. 5).
However, the addition of the inhibitor at 6 h or
later slightly delayed the peak of activity but had
no significant effect on the maximum enzyme
level that was attained (Fig. 5 and 6A). Similar
results were obtained with DRB, another inhibi-
tor of transcription, although in this case the
addition of the drug 6 h after interferon treat-
ment still inhibited enzyme induction by about
20% (Fig. 6B). Thus, inhibition of transcription
during the first 6 to 8 h of interferon treatment
inhibited enzyme induction, but at later times it
had little effect.
To determine whether the induction or the

decline of 2-5A synthetase activity was the dom-
inant process, we removed interferon from cells
after 3 h of treatment and then added it back at 9
h after the initial exposure. The levels ofenzyme
activity were compared with those in cells that
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FIG. 6. Effect of inhibition of RNA synthesis on
the induction of 2-5A synthetase. Confluent monolay-
ers of CEC were treated with 125 U of interferon per
ml. (A) Actinomycin D (AD) was added to the culture
medium at the times indicated to a final concentration
of 0.5 p.g/ml. Incubation at 37°C was continued until 15
h after the start of interferon treatment, and then the
cells were lysed, S100s were prepared, and 2-SA
synthetase activities were measured. The results are

expressed as percentages of the enzyme activity pres-
ent at 15 h in the absence of actinomycin D. (B) DRB
was added to the culture medium at the times indicated
to a final concentration of 75 ,uM. Incubation at 37°C
was continued until 12 h after the start of interferon
treatment, and then the cells were lysed, S100's were
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FIG. 7. Effect of interferon removal and readdition
on the induction of 2-5A synthetase. Confluent mono-
layers of CEC were treated with 125 U of interferon
per ml either continuously (0) or for only 3 h before
the interferon was removed (0, l, U). Interferon (125
U/ml) was readded at 9 h after the initial exposure (l,
M), and actinomycin D was added simultaneously to
some plates to a final concentration of 0.5 ,ug/ml (U).
At the times shown, the cells were lysed, S100s were
prepared, and 2-5A synthetase activities were mea-
sured. In cells that received actinomycin D at 9 h, the
presence or absence of additional interferon did not
affect the level of enzyme activity between 9 and 24 h.

were maintained continuously in the presence of
interferon and with those in cells that received
only the initial 3-h exposure. Enzyme synthesis
resumed upon readdition of interferon and
peaked at essentially the same level as that
reached in cells that had received continuous
treatment (Fig. 7). Thus, there was no evidence
for a refractory state with respect to 2-5A syn-
thetase induction; enzyme synthesis was domi-
nant over the decline of activity. As expected,
enzyme induction upon the readdition of inter-
feron was prevented by the simultaneous addi-
tion of actinomycin D.

DISCUSSION
The experiments presented above address the

regulation of 2-5A synthetase levels induced by
interferon. A thorough analysis of this problem
will require quantitative assays for both the 2-5A
synthetase mRNA and the polypeptide compo-
nent(s) of the enzyme. However, although mu-
rine 2-5A synthetase mRNA has been success-
fully translated by injection into Xenopus
oocytes (34), we have not yet achieved this for
the chick enzyme and we therefore lack a quan-
titative mRNA assay. On the other hand, the
catalytic component of the chick 2-5A synthe-
tase has been tentatively identified as a 56,000-
molecular-weight polypeptide, and [35S]me-

thionine pulse-labeling studies have shown that
this polypeptide is synthesized predominantly
during the period from 2 to 10 h after interferon
treatment (4). Beyond 10 to 12 h, synthesis of
the polypeptide is severely inhibited. Similar
transient synthesis of interferon-induced poly-
peptides has been observed in human fibroblasts
(15, 32).
However, isotopic labeling methods are not

well suited to an examination of the maintenance
and turnover of induced enzymes, so in the work
reported here, we relied exclusively on measure-
ments of 2-5A synthetase activity. The inhibitor
studies confirmed that both RNA and protein
syntheses were necessary for the increase in
enzyme level and showed that the required
transcription was completed within about the
first 6 to 8 h of interferon treatment. The mRNA
synthesized during this period appeared to have
a functional life of only about 6 h. These values
agreed closely with the estimates of the duration
of enzyme synthesis that were derived from the
earlier pulse-labeling studies (4) and with esti-
mates of the duration of the commitment of L-
929 cells to respond to interferon (14). Clearly,
enzyme accumulation is a transient process that
is limited by unknown mechanisms operating at
the level of transcription, translation, or both.
Maintenance of the induced 2-5A synthetase

level is a separate issue. If cells were exposed
continuously to interferon, their enzyme activity
reached a peak after about 9 h and then declined
with a half-life of about 30 h. In this respect, the
stability of the 2-5A synthetase in CEC was
intermediate between the stability of the enzyme
in HeLa cells and the stability in quiescent
human fibroblasts. In the former case, the en-
zyme activity appears to be completely stable
and is diluted only by cell division after interfer-
on removal (2), whereas in the latter case, the
enzyme activity peaks and then decays rapidly
despite the continued presence of interferon
(22).
The effects of cycloheximide on the mainte-

nance of 2-5A synthetase activity were unex-
pected. In the continued presence of interferon,
cycloheximide did not affect the rate of loss of
enzyme activity. After interferon removal, how-
ever, the inhibitor effectively stabilized the en-
zyme by delaying its decline. It seems most
likely that under both sets of conditions, the 2-
5A synthetase level was regulated by the coun-
teracting elements of synthesis and degradation
and that both processes were inhibited by cyclo-
heximide. Although the mechanism remains a
mystery, other examples of inhibition by cyclo-
heximide of the degradation of an induced en-
zyme have been reported (1, 16, 37). The obser-
vations that the antiviral activity of interferon
can be potentiated by actinomycin D or DRB

prepared, and 2-5A synthetase activities were mea-
sured. The results are expressed as percentages of the
enzyme activity present at 12 h in the absence ofDRB.
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(11, 15) and that the virus resistance of interfer-
on-treated CEC decays more slowly after enu-
cleation (31) may be relevant in this context.
Lab et al. (25) have also examined the mainte-

nance of 2-5A synthetase levels in CEC and
have reported that the enzyme activity that was
lost after interferon removal could be recovered
in the presence of cycloheximide. These results
contrast with ours, which show only an inhibi-
tiqn of the decay process. We believe that this
discrepancy may best be explained by the fact
that Lab et al. (25) used a cycloheximide con-
centration of 20 ,ug/ml, whereas we used a
concentration of 50 ,ug/ml. Indeed, when we
used the lower inhibitor concentration, we also
observed recovery of 2-5A synthetase levels
(data not shown). On the basis of their results,
Lab et al. (25) proposed that 2-5A synthetase is
reversibly inactivated by a labile inhibitor made
in the absence of interferon. Thus, when protein
synthesis is blocked, the inhibitor levels fall and
the enzyme recovers its activity. However, our
results do not support this hypothesis. The more
severe inhibition of protein synthesis imposed
by the higher cycloheximide concentration
would be expected to allow faster recovery of 2-
5A synthetase activity. Instead, the recovery
phenomenon was abolished. Furthermore, mix-
ing experiments yielded no evidence for the
existence of a reversible inhibitor of 2-5A syn-
thetase (data not shown). Thus, we attribute the
recovery of enzyme activity that can be ob-
served at the lower cycloheximide concentration
to a partial recovery of 2-5A synthetase synthe-
sis. This interpretation is supported by the ob-
servation that 2-5A synthetase synthesis is un-
usually resistant to translational inhibition
(unpublished data).

In summary, these results reveal another level
of complexity in the regulation of the 2-5A
system. Not only is 2-5A synthetase an induc-
ible, activatable enzyme, but there also appears
to be a mechanism for its inactivation or degra-
dation at the end of a period of interferon
treatment. This mechanism is at least partially
blocked in the presence of interferon, but it is
unclear at present if the inactivation process is
specific for 2-5A synthetase, directed against all
interferon-inducible gene products, or simply a
general increase in cellular degradative activity.
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