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The effect of guanidine on the replication of the group A arboviruses, Sindbis
virus, and Semliki Forest virus (SFV) was studied. Guanidine rapidly, but reversibly,
inhibited SFV ribonucleic acid (RNA) synthesis. The synthesis of all species of
viral RNA was inhibited, but that of ribonuclease-resistant forms was least affected.
This inhibition occurred when the drug was added at any point during the log
phase of virus growth. The growth of SFV was also markedly inhibited, but Sindbis
virus growth was unimpaired. Infection of guanidine-treated cells with the viruses
together resulted in a significant inhibition of the yields of both. It appears that, in
the case of Sindbis virus, viral RNA is ordinarily produced in such excess that in-
hibition of its synthesis does not reduce virus yields. In the case of SFV, guanidine
also markedly distorts the pattern of RNA synthesis by greatly decreasing the pro-
duction of the 26S interjacent RNA form. This may account for the observed in-
hibition of SFV growth in the presence of guanidine.

Guanidine has been employed extensively as an
inhibitor of picornavirus replication. Some of the
data so far published suggest that its inhibitory
action is due to a block in the initiation of new
viral ribonucleic acid (RNA) chains (2, 3), al-
though other mechanisms of action have also been
suggested (1, 11). A recent study suggested that a
structural protein of poliovirus is the primary site
of guanidine action (4). Only one report has been
published indicating that arboviruses are also
sensitive to guanidine. Semliki Forest virus
(SFV, arborirus group A) growth was reversibly
inhibited by 30 mm guanidine (5), a concentration
which is 20 times that usually employed to inhibit
poliovirus replication.

In this investigation, the effect of guanidine on
two group A arboviruses, SFV and Sindbis virus,
was studied in some detail. Guanidine was found
to inhibit SFV replication, probably as a result of
an alteration in the pattern of SFV RNA produc-
tion. On the other hand, despite a profound in-
hibition of Sindbis virus RNA synthesis in
guanidine-treated cells, no significant inhibition
of virus production was found.

MATERIALS AND METHODS
Viruses and cells. Primary chick embryo fibroblast

(CEF) cultures and pools of SFV and Sindbis virus
were prepared and assayed by previously described
methods (8, 13).

Protein and RNA synthesis. Protein and RNA syn-
thesis were estimated by incorporation of 3H-leucine

or 3H-uridine into perchloric acid-precipitable radio-
activity (8). Total protein was estimated by the method
of Lowry et al. (9).

Viral RNA synthesis. RNA was extracted from
virus-infected cells which had been treated with ac-
tinomycin D (1 pg/ml) by a phenol-sodium dodecyl
sulfate method (8). The extracted RNA was analyzed
on a 6 to 30% sucrose density gradient, and the acid-
precipitable radioactivity in each fraction was esti-
mated by previously described methods (8).

Polyacrylamide gel electrophoresis. Gels, 7.5 cm in
length and containing 2.2% acrylamide and 0.5%
agarose, were prepared by previously described meth-
ods (10). Since the buffer system used contained
0.5% sodium dodecyl sulfate, all operations were run
at room temperature. Electrophoresis at 5 ma per gel
was carried out for 30 min before the addition of the
specimens. The specimens (in 50,uliters or less) were
layered on the gels and the electrophoresis was carried
out at 6 ma per gel for 4 hr. The gels were then fixed in
5% trichloroacetic acid and sliced into 1.3-mm seg-
ments. The slices were prepared for analysis in a liquid
scintillation counter as previously described (10).

Reagents. Actinomycin D was a gift from Merck,
Sharp & Dohme. Guanidine was purchased from
Eastman Organic Chemicals. 3H-uridine (20 Ci/m-
mole) was purchased from Schwarz BioResearch, Inc.,
and 3H-leucine, (58.2 Ci/mmole) from New England
Nuclear Corp.

RESULTS
Inhibition of SFV growth and RNA synthesis by

guanidine. SFV replication was inhibited by treat-
ment with 30 mm guanidine at the time of initia-
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tion of virus infection (5). It was of interest to
determine whether guanidine added during the
course of infection would also inhibit virus
growth. Therefore, CEF monolayers were in-
fected with SFV, and samples of infected cells
were frozen at various time periods after infection.
At each period selected, guanidine (30 mM) was
added to a duplicate set of monolayers. In all
cases, the cells to which guanidine had been added
were harvested with the last sample taken for the
growth curve, at 8 hr after infection. All speci-
mens were then titered for virus yield.
The results (Fig. 1) indicated that virus growth

was inhibited at any time after infection by guani-
dine addition. These results resemble those previ-
ously reported in similarly conducted experiments
in which cycloheximide or puromycin was added
during the growth of SFV (7, 12).

Since guanidine probably blocks picornavirus
replication by inhibiting viral RNA synthesis
(1-3, 11) and guanidine has also been shown to
inhibit arbovirus RNA synthesis (5), the dose-
response curve of this inhibition was investigated.
Various concentrations of guanidine were added
to actinomycin D-treated monolayers of SFV-
infected cells 4 hr after infection, early in the log
phase of virus replication. After 10 min, 3H-
uridine was added to a concentration of 10 ,uCi/
ml for 5 min. The cells were washed, and acid-
precipitable radioactivity was determined. The
results (Fig. 2) showed that a 3 mm concentration
of guanidine effected only a 50% inhibition of
viral RNA synthesis. Marked inhibition was seen
at 10 and 30 mm concentrations.

Similar experiments were performed at various
times after virus infection to determine to what
extent viral RNA synthesis was inhibited. At
each time period, the incorporation of 3H-uridine
(10 ,uCi/ml) into acid-precipitable counts was
determined after a 5-min pulse in the presence or
absence of 30 mm guanidine. In the controls
(Fig. 3), the previously reported biphasic pattern
of RNA synthesis in SVF-infected CEF was again
observed (13). The same pattern was seen in
guanidine-treated cells, but the specific activity of
the RNA was only about 10% of the control in
all cases. These results indicated that SFV RNA
synthesis, like virus replication (Fig. 1), can be
inhibited by guanidine addition at any time during
the log phase of virus growth.
The rate at which SFV RNA synthesis was in-

hibited was also studied. Guanidine (30 mM) was
added to SFV-infected cells. At various periods
thereafter, monolayers were pulse-labeled for 2
min with 10 ,uCi of 3H-uridine per ml, and the rate
of viral RNA synthesis was estimated. The results
(Fig. 4) indicated that viral RNA synthesis was
rapidly inhibited after guanidine addition. Curi-
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FIG. 1. Effect of guanidine on Semliki forest virus
yields. Chick cells were infected with SFV at a virus-cell
multiplicity of 20:1. After I hr of infection, the cells
were washed five times, and fresh medium was added.
One pair ofcultures was frozen at 2, 4, 6, and 8 hr after
infection. Also, at each of these times, guanidine
(30 mxf) was added to ani additional set of cultures
which was incubated until 8 hr after infection and then
frozen. All cultures were later thawed and assayed for
virus titers.

ously, for up to 60 min after guanidine addition,
no significant inhibition of virus-directed protein
synthesis was observed in several experiments.
At that time after infection, more than 80%
of the protein synthesis is virus-directed (5).
These results indicated that rapid inhibition of

viral RNA synthesis, but not of viral protein
synthesis, takes place after guanidine addition.
In one other experiment performed with a differ-
ent lot of guanidine, a 30 to 40% inhibition of
virus protein synthesis was observed under the
conditions employed in the experiment shown in
Fig. 4. The results shown are probably more
meaningful because they indicate that inhibition
of virus RNA synthesis is not necessarily accom-
panied by inhibition of virus protein synthesis.

In a previous study, guanidine inhibition of
SFV replication was shown to be a reversible
phenomenon, if guanidine was added at the time
of initiation of virus infection (5). The reversi-
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FIG. 2. Effect of guanidine conicenltration ont SFV-
directed RNA synthesis. Click cells were treated with
actinomycint D (1 jug/ml) for I hr anid were inzfected
with SFV at a virus-cell multiplicity of 20:1. After 4
hr, pairs of cultures were treated with various concen-
trations ofguanidine for 10 miii; 'H-uiridinte (10 j,Ci/ml)
was then added for ani additio,ial 5 miii, and the specific
activity of acid-precipitable radioactivity was deter-
mined on each pair. Results are presented as the per-
centage of acid-precipitable radioactivity of cultures
not treated with guanidine.

bility of guanidine action at later times was
studied (Fig. 5). Guanidine (30 mM) was added
to six monolayers of chick cells at 3 hr after SFV
infection and treatment with 1 ,ug of actinomycin
D per ml. During the next 1 hr, the rate of RNA
synthesis increased in two control cultures not
treated with guanidine. In the guanidine-treated
cells, a marked drop in RNA synthesis was seen
between 3 and 3.5 hr after infection. At 3.5 hr
after infection, two plates were washed five times
to remove guanidine, and the rate of viral RNA
synthesis in these was estimated 4 hr after infec-
tion. RNA synthesis rose in the washed cultures
but remained at low levels in two cultures from
which guanidine had not been removed; there-
fore, the inhibitory effect of guanidine on viral
RNA synthesis seemed reversible.

J. VIROL.
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FIG. 3. Effect of guaiiidine additio'i at various times
after infection on SFV-directed RNA synthesis. Actinio-
mycin D-treated chick cells were ilifected withl SFV as
previously described. At various times after infectioll,
one pair ofcultures was treated with guanidiiie (30 mm)
for 10 min. To this and to an additioiial pair of uin-
treated cultures, 3H-uridine (10 iACi/ml) was added for
5 min and the specific activity of the acid-precipitable
radioactivity was determined oii each pair.

It was of interest to study what effect guanidine
addition had on the species of viral RNA pro-
duced in SFV-infected cells. Cultures were
treated with 30 mm guanidine for 10 min, and 3H-
uridine (10 ,Ci/ml) was added for 1 hr, a suffi-
cient period of time for all virus RNA species to
become tritium-labeled (8). RNA was then ex-
tracted from the cells and analyzed on sucrose
density gradients. The results (Fig. 6) showed a
typical pattern of arbovirus RNA synthesis in
control cells (Fig. 6A). Several species of RNA
were seen-42S and 26S single-stranded RNA,
the 18S core of the replicative intermediate form,
and the replicative form (6). In the guanidine-
treated cells, however, a different pattern was
evident (Fig. 6B). In addition to a marked inhibi-
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FIG. 4. Rate of inhibition by guanidine of SFV-
directed macromolecule synthesis. Actinomycin D-
treated chick cells were infected with SFV as previously
described. After 4 hr, pairs of cultures were treated
with guanidine (30 mm) for the indicated periods of
time, and then 3H-uridine (0 ,iCi/ml) or 3H-leucine
(10 ,Ci/ml) was added for 2 min. Acid-precipitable
radioactivity was determined for each pair of samples.
Results are presented as specific activity ofeach sample
as a percentage of controls which had not been treated
with guanidine.

tion of viral RNA synthesis (note the change in
scale), the major radioactive species of RNA
present was an 18S form which was quite re-
sistant to ribonuclease treatment. In addition,
some 42S RNA was evident. It was not possible
to determine by sucrose density analysis whether
traces of 26S RNA were present.
To analyze further the RNA forms of SFV

produced in guanidine-treated cells, samples of
the tritiated SFV-RNA preparation used in Fig.
6B were subjected to co-electrophoresis on 2.2%
acrylamide gels with 32P-SFV RNA from control
cells. The result (Fig. 7) showed in controls a com-
plex pattern which is currently being investigated
(R. Friedman and J. Levin, unpublished data).
The four RNA forms previously described were
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FIG. 5. Reversibility of guanidine inhibition ofSFV-
directed RNA synthesis. Actinomycin D-treated chick
cells were SFV-infected as previously described. After
3 or 4 hr of inifection, 10 Ci/ml of uridine was added
to each of two sets ofmonolayers for 10 min (controls).
At 3 hr after infection, three pairs of cultures were also
treated with 30 m.i guanidine (guanidine added), and
after 3.5 and 4 hr of infection one pair each of guani-
dine-treated cultures was also pulse-labeled with 3H-uri-
dine (guanidine remains). The additional set of guani-
dine-treated cultures was washed five times after 3.5 hr
of infection and incubated in fresh medium until 4 hr
after infection, when it too was pulse-labeled with
3H uridine (guanidine removed). Acid-precipitable radio-
activity was theni determined on all cultures.

identified: the replicative intermediate, 42S and
265 single-stranded RNA, and the replicative
form. In acrylamide gels, the replicative form has
consistently been shown to separate into at least
two distinct species (replicative forms). In addi-
tion, two intermediate minor species of single-
stranded RNA (I, and 12) have consistently been
identified. Finally, small molecular weight RNA
species which are present in uninfected cells were

also seen. As in the case of the poliovirus replica-
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FIG. 6. Viral RNA syiiithesis in the preseiice atid ab-
seitce of guanidine. Actintomyciii D-treated cells were
inifected with SFV as previously described. After 4 hr,
2 cultures (-4 X 107 cells) were treated with guianidinie
(30 mm!) Jor 10 miti; two additiolial cultures served as
conitrols. 3H-uridine (10 uACilml) was theen added to the
medium of these Jbur cultures. After 1 hr, the cells were
washed and RNA was extracted from thtem by a
phentol-sodium dodecyl sulfate method. The RNA was
layered over a 6 to 30% sucrose dentsity gradient and
sedimented lbr 1 hr at 300,000 X g. Fractionis were
collected anid analyzed for acid-precipitable radioactiv-
ity (-). Part of each fractioni was treated with 2 lig of
ribonulclease per ml (37 C, 30 min, 0.1 .m NaCl) anid
also analyzed for acid-precipitable radioactivity (0).
The top of the gradient ini this antd other sucrose dentsity
gradient analysis patterns showii is to the right. The
designiations 28S atnd 18S intdicate the positions of ribo-
somal RNA ini the gradienit as determined by optical
denisity readings at 260 Jim.

tive intermediate (11), the replicative interme-
diate of SFV did not enter the gel under the
conditions employed.

In the guanidine-treated cells, the major SFV
RNA forms appeared to be present (Fig. 7). The
striking change was in their distribution, since
the major species seen were the replicative forms.
Some replicative intermediate RNA was present.
The single-stranded RNA forms (42S, 26S, L,
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FIG. 7. Polyacrylcamide gel electrophoresis of SFV-
RNA forms. Chiick cells were inifrcted as previouisly
described. After 4 hr, the cells were i,icubated Jbr I hr
ill the preseiice of otherwise phosphate-free medium
containiiig 2 mCi/ml of H3,2PO4 for 1 hr. RNA ivas
tlheii extrcicted as previously described. A mixture of
45 ul,iters of the v'iral 3H-RNA preparatio'i from gutaiii-
dine-treated cells described ill Fig. 6B was subjected to
co-electrophoresis oni a 2.2% acrylamide gel with 5
ul,iters of the above-described 3"P-SFV RNA. After 4 hr
at 37 C, the gels were fixed, sliced, aiid couiited as de-
scribed ilt Materials anzd Methiods. Th1e species ofRNA
presenit have been idejitified as replicative initermediate
form (RI), replicative forms (RF's), 42S RNA, two
silngle-strantded iuiternmediate Jbrms (11 antd 12), 26S
RNA, aiid small molectular weighlt RNA species
(SMW).

and probably 12) appeared to be present, but in
relatively reduced amounts. The 42S RNA formed
in the presence of guanidine may be abnormal, as
its peak lacked the sharpness consistently noted
in that of controls (Fig. 7).
The fate of viral RNA, the synthesis of which

had already been initiated at the time of guanidine
addition, was also studied. Cells were pulse
labeled for 1 min with 100 ,uCi of 3H-uridine
per mnl. At that time, as observed previously (8),
only the replicative intermediate form of the
virus was prominently labeled (Fig. 8A). The
cells were then washed five times with cold
medium, and medium containing uridine (3 x
104 M), with or without guanidine (30 mM),
was added to the cultures. The cells were then
incubated for an additional 1 hr.

In controls (Fig. 8C), additional radioactivity
over that incorporated into the replicative inter-
mediate of the 1-min pulse (Fig. 8A) was found

J. VIROL.632
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FIG. 8. Fate of pulse-labeled .RNA in guan2idin2e-
treated cells. Actino0mycin D-treated cells were infhected
Withl SFV as previously described. After 4 hr, six culi-
tures were treated with 3H-uridine (100 uC&i/ml) for
mini. Th1e cells were quickly washed withl iced Eagle's

medium, anld RNA was extracted from two of thle cul-

tures. Warm Eagle's medium con2tainting guanlidinle
(30 m.vI) and uridinle (3 X JQ-4 M) or only uridine was

added to eacht of two other cultures. After htr, thze
RNA was also extracted from these cultures. All th7ree
RNA preparationts were thenl antalyzed on sucrose denl-
sity gradients as described iii the legenld to Fig. 6.

Fractions were treated with ribonuclease as inl Fig. 6.

Symbols: (a), acid-precipitable radioactivity; (0),

acid-precipitable radioactivity after ribonuclease treat-

menlt.

associated with RNA forms similar to those

shown in Fig. 6A. In cells treated with guanidine

after the 1-mmn pulse (Fig. 8B), additional 3H-

uridine incorporation (over that in Fig. 8A)

was also seen. Again, as in the case of Fig. 6B,

a change in the pattern of RNA synthesis was

noted. The 18S species was most prominent and

the 42S single-stranded RNA was seen. In addi-

tion, at variance with the findings in Fig. 6B, a

26S RNA peak was also consistently evident.

Although pulse-chase conditions could not be
established, this result suggested that RNA
synthesis initiated before guanidine addition may
be carried out normally in its presence, since all
RNA species of SFV were noted in cells treated in
this manner (Fig. 8B). In contrast, RNA synthe-
sis initiated after guanidine addition appears to
be distinctly abnormal in that the replicative
forms were the most heavily labeled forms (Fig.
6B and 7).

Inhibition of Sindbis virus RNA synthesis in the
absence of growth inhibition. Since SFV and
Sindbis virus are closely related, it was anticipated
that the effect of guanidine on Sindbis virus would
be similar to its effect on SFV. This proved to be
an incorrect assumption, for, although guanidine
treatment did inhibit Sindbis virus RNA synthesis
(Table 1), and this inhibition was rapid and
reversible, as in the case with SFV, guanidine had
no effect on Sindbis virus growth (Table 2). In
the same experiment, SFV growth was inhibited
by 40-fold. The growth of SFV in the presence of
guanidine was not greatly enhanced in cells also
infected with Sindbis virus, since no significant
portion of the virus produced in co-infected cells
could be neutralized by SFV specific antibody
(Table 2). In fact, a significant inhibition of
Sindbis virus growth was seen in the co-infected
cells.
The inhibition of Sindbis virus growth in the

presence of SFV, the growth of which was
blocked by guanidine treatment, was repeatedly
observed (Table 3). The inhibition was not signifi-
cantly enhanced by preinfecting the cells with
SFV. This would appear to be an intrinsic inter-
ference phenomenon not dependent on interferon
production, since it took place in the presence of
actinomycin D at concentrations high enough to
inhibit completely interferon production induced
by virus infection in chick cells (13).
The ability of Sindbis virus to grow under con-

TABLE 1. Inhibition of Siutdhis virus RNA synithesis
by guaniidine

Sample Counts per minper jg of protein'

Control... 6- 67
Guanidine-treated. 062

aFour monolayers of chick cells (-8 X 107
cells) were treated for I hr with 1 ,ug of actinomy-
cin D per ml and were infected with Sindbis virus
at a multiplicity of 20 to 40 plaque-forming units/
cell. After 4 hr, two plates were treated with
guanidine (30 mM) for 10 min, and then to all
plates 3H-uridine (10 ,uCi/ml) was added for 10
additional min. The plates were washed, and acid-
precipitable radioactivity was determined.
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TABLE 2. Growth of Sindbis virus and SFV in the
presence of guanidine

Yield (plaque-forming units/ml)
after infection with

Sample-

Sindbis SFV +
virus SFV ~Sindbi-s

Control............ 19 X 107 11 X 107 10 X 107
Guanidine-treated.. 15 X 107 27 X 105 40 X 106
Guanidine treated+
anti-SFV antibody
................... 13 X 107 24X 104 42 X 106

a Actinomycin D-treated chick cells were in-
fected with SFV, Sindbis virus, or a mixture of
equal titers of the two viruses in the absence or
presence of guanidine. In all cases, infection was
at the same virus to cell multiplicity. After 8 hr,
the cultures were frozen, and they were later
assayed under standard conditions. Samples
from cultures of guanidine-treated cells were
treated with a 1:10 dilution of rabbit anti-Semliki
Forest virus (anti-SFV) antibody for 1 hr at 25 C
before assay.

TABLE 3. Effect ofSFV infection on yield ofSindbis
virus in guanidine-treated cells

Guanidine Time of addition of SFV Sindbis bconcn" virus yieldb

mm

0 None added 40 X 107
30 None added 28 X 107
30 2 hr before Sindbis virus 27 X 106
30 At the time of Sindbis 43 X 106

virus

a Chick cells were treated with actinomycin D
(1 ,ug/ml) for 1 hr, washed, and divided into four
groups. One set was infected with SFV in the pres-
ence of guanidine (30 mM) for 2 hr. The cells were
then infected with Sindbis virus. Another set was
infected with both SFV and Sindbis virus in the
presence of guanidine; a third, with Sindbis virus
in the presence of guanidine; and the fourth, with
Sindbis virus in the absence of guanidine. After 8
hr of Sindbis virus infection, the cultures were
frozen and thawed, and the culture fluids were
assayed for Sindbis virus yields.

b Expressed as plaque-forming units per milli-
liter.

ditions inhibitory to SFV replication was puz-
zling. A clue to the explanation for this observa-
tion was found in the effect of guanidine on the
pattern of Sindbis virus RNA synthesis. Normally
this pattern is identical to that shown in Fig. 6A
and 8C for SFV. In guanidine-treated cells, how-
ever, under conditions which markedly distorted

J. VIROL.

the RNA pattern of SFV (Fig. 9A), the pattern of
RNA synthesis in Sindbis-infected cells was close
to normal (Fig. 9B) in that a peak of 26S RNA
was evident and the replicative-form peak was
not dominant.

Sindbis virus RNA produced in the presence of
guanidine (30 mM) was also subjected to co-
electrophoresis with 32P-SFV RNA (Fig. 10).
Again, less of a distortion of the normal pattern
of viral RNA synthesis was noted than was seen
in the case of SFV-RNA produced under the
same conditions (Fig. 7). Although the replica-
tive forms were much more in evidence in guani-
dine-treated cells than in normal cells (Fig. 10),
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FIG. 9. Sindbis virus andSFV-directedRNA synthesis
in the presence of guanidine. Actinomycin D-treated
cells were infected with SFV or Sindbis virus as pre-
viously described. After 4 hr, four cultures (two infected
with Sindbis virus, two with SFV) were treated with
guanidine; four similar cultures served as controls.
After 10 min, 8H-uridine was added to each of the cul-
tures, and RNA was extracted and analyzed on sucrose
density gradients as previously described (Figs. 6and 8).
Results in cultures not exposed to guanidine closely re-
sembled those shown in Fig. 6A and 8C. Symbols are
as in Fig. 6 and 8.
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FIG. 10. Polyacrylamide gel electroph
virus RNA forms. Sindbis virus 3H-RN
as described for 3H-SFV RNA in the 1

It was co-electrophoresed with the sami

32P-SFV RNA as was employed in Fig.
analyzed as previously described (Fig.
tive intermediate form; RF's, replicati
I,, 12, anid 26S indicate single-stranded

a large amount of replicative inte
present, together with sharp peal
single-stranded RNA forms (42S, I,
The 26S RNA was the dominant 1
activity.

DISCUSSION
The results indicated that guanidi

reversibly, inhibited SFV and Sindl
synthesis at any time during logari
of virus growth. Growth of SFV
pressed, but Sindbis virus growth M
Co-infection of guanidine-treated c
and Sindbis virus resulted in signifi(
of the yields of both viruses.
The mechanism of guanidine

arbovirus RNA synthesis was not c

cidated by these studies. The sy
species of viral RNA was inhibited,
tion of single-stranded RNA fori
significant than that if ribonuc

RNA. The results taken together indicated that,
in the presence of guanidine, viral RNA synthesis
is slowed, and newly formed viral RNA leaves the
template on which it was synthesized more slug-
gishly than under normal conditions. Since the
number of templates is limited, this situation
would soon lead to an inhibition of viral RNA
synthesis, greater in the case of single-stranded
RNA, which appears to be formed on the tem-
plates, than of the ribonuclease-resistant replica-
tive form.
The lack of effect of guanidine on Sindbis virus

yields, despite its inhibition of Sindbis virus RNA
synthesis and of both RNA synthesis and virus
yields in SFV infection, was surprising. This
result suggests that, under normal conditions,
excess viral RNA is produced during Sindbis
virus infection, since marked inhibition of virus
RNA synthesis resulted in no significant decrease
in virus yield. T. Sreevalsan (personal communi-
cation) has independently confirmed the herein
reported findings on the lack of sensitivity of
Sindbis virus yields to doses of guanidine which

_ t, markedly inhibit SFV replication. At 29 C, how-
50 60 70 ever, both viruses are equally sensitive to the

drug.
The difference noted between SFV and Sindbis

virus with respect to sensitivity of virus yields to

Aeswas fSendbsd guanidine would appear to be due to the nature of
'egend to Fig 7 the RNA produced rather than the actual
e preparation of amount. In the case of SFV, a gross distortion of
7. The gels were the normal pattern of RNA synthesis was seen in
7). RI, replica- guanidine-treated cells (Fig. 6 and 9A). Other
ive forms; 42S, forms of RNA were produced, but most of the
I RNA forms. RNA was in the ribonuclease-resistant replicative

forms. The 26S RNA form, which was one of the
rmeditate was dominant species in the controls, was greatly de-
ks of all four creased in guanidine-treated cells. In cultures
1, I2, and 26S). pulse-labeled with uridine before addition of
peak of radio- guanidine, however, 26S viral RNA was con-

sistently found, even after 1 hr of guanidine treat-
ment (Fig. 8). This suggests that SFV RNA, the
synthesis of which was initiated before guanidine

ne rapidly, but addition, may eventually give rise to 26S RNA;
bis virus RNA however, during SFV infection, the synthesis of
ithmetic phase 26S RNA was greatly inhibited in RNA initiated
was also de- after guanidine addition. On the other hand, in

vas unaffected. Sindbis virus infection in the presence of guani-
oells with SFV dine, the distortion of the normal pattern of RNA
cant inhibition synthesis was not as great as in SFV infection.

Some 26S RNA was apparent along with 42S
inhibition of and ribonuclease-resistant RNA (Fig. 9B and 10).
ompletely elu- The ribonuclease-resistant species were not as

,nthesis of all dominant in Sindbis infection in the presence of
but the inhibi- guanidine as in SFV.
ms was more The results with both SFV and Sindbis virus
-lease-resistant indicate that inhibition of 26S RNA synthesis by
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guanidine is relatively more marked in the case of
SFV-infected cells. This suggests that this species
of RNA is in some way associated with normal
virus maturation leading to production of infec-
tious virions. A similar conclusion was recently
reached as a result of studies on a temperature-
sensitive Sindbis virus mutant, TS-24 (12).
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