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Purified simian virus 40 (SV40) virions, grown in primary African green monkey
kidney cells labeled prior to infection with 3H-thymidine, contain a variable quan-

tity of 3H-labeled deoxyribonucleic acid (DNA). This DNA is resistant to deoxy-
ribonuclease, sediments at 250S, and is enclosed in a particle that can be precipi-
tated with SV40-specific antiserum. DNA-DNA hybridization experiments demon-
strate that this 3H-labeled component in purified SV40 virions is cellular DNA.
When this 3H-labeled DNA is released from purified virus with sodium dodecyl
sulfate, it has an average sedimentation constant of 14S. Sedimentation through
neutral and alkaline sucrose gradients shows that this 14S DNA is composed of a

collection of different sizes of DNA molecules that sediment between 11 and 15S.
As a result of this size heterogeneity, SV40 virions containing cellular DNA (pseudo-
virions) have a variable DNA to capsid protein ratio and exhibit a spectrum of
buoyant densities in a CsCl equilibrium gradient. Pseudovirions are enriched,
relative to true virions, on the lighter density side of infectious SV40 virus banded
to equilibrium in a CsCl gradient. Little or no cellular DNA was found in purified
SV40 virus preparations grown in BSC-1 or CV-1 cells.

Infection of primary mouse kidney cells with
polyoma virus results in an induction of cellular
deoxyribonucleic acid (DNA) synthesis (8, 16,
19). Some of this cellular DNA is then cut into
molecular low-weight fragments (3) and pack-
aged into polyoma virions (13, 18). Highly
purified preparations of polyoma virus thus
contain linear mouse DNA enclosed in polyoma
capsid proteins (13, 18). These viral particles
have been termed polyoma pseudovirions (13).

In this paper, experiments are presented that
demonstrate cellular DNA in purified simian
virus 40 (SV40) virus preparations grown in
primary African green monkey kidney (AGMK)
cells. This cellular DNA behaves as if it were
enclosed in viral particles on the basis of its
buoyant density in CsCl, sedimentation rate,
resistance to deoxyribonuclease, and ability to
be precipitated with SV40 antiserum. These
particles have been termed SV40 pseudovirions.
Few or no pseudovirions could be detected in
purified SV40 virus preparations grown in
BSC-1 or CV-1 cells.

MATERIALS AND METHODS

Virus. The SV40 large-plaque mutant was employed
when the virus was grown in primary AGMK cells.

This virus was kindly supplied by V. Defendi. The
SV40 wild-type strain, kindly supplied by J. Vinograd,
was employed when the virus was grown in BSC-1
or CV-1 cells.

Tissue culture. Monolayer cultures of primary
AGMK cells (Flow Laboratories) were grown on
plastic petri dishes (100 by 20 mm) in Dulbecco's
modified Eagle medium (Grand Island Biological
Co.) supplemented with 10% calf serum. Monolayer
cultures of BSC-1 cells (obtained from R. Pollock)
and CV-1 cells (obtained from H. S. Ginsberg) were
grown in the same fashion.

Preparation of virus stocks. Monolayer cultures of
primary AGMK cells were infected with SV40 large-
plaque virus (BSC-1 and CV-1 with SV40 wild-type
virus) at an input multiplicity of 25 to 100 plaque-
forming units (PFU) per cell in 2 ml of Dulbecco's
medium supplemented with 2% calf serum. After 2
hr of adsorption at 36 C, an additional 10 ml of the
same medium was added. At 4 to 6 days, the cells
were scraped from the petri dish surface with a rubber
policeman, centrifuged out of suspension, and re-
suspended in one-tenth volume of 0.15 M NaCl in
0.01 M sodium phosphate buffer (PBS) at pH 7.5.
The cells were then sonically treated for 5 min with a
Branson Sonifier at 0 to 4 C. These stocks were
titered and stored at -20 C.

Infectivity assay. Infectious virus was titered on
monolayers of AGMK cells or BSC-1 cells by using
the plaque assay procedure (9, 12).
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Purification of the virus. SV40 was purified by a
modification of the procedure first described by
Black, Crawford, and Crawford (4). Infected cells
were prepared and sonically treated as described
above. These sonic-treated materials were cleared by
centrifugation at 12,000 X g for 30 min. The pellets
were treated for 30 min at 37 C with 1% sodium de-
oxycholate and recentrifuged at 12,000 X g for 30
min. The deoxycholate supernatant fluid was added
to the sonically treated supernatant fluid and centri-
fuged for 3 hr at 60,000 X g. The pellet was resus-
pended in 1 ml of PBS and usually left overnight at
4 C. The particulate debris was then centrifuged out of
suspension at 12,000 X g for 30 min. The supernatant
fluid was treated with ribonuclease (10,ug/ml) for 30
min at 37 C and was then adjusted to a buoyant density
of 1.32 g/ml by the addition of solid cesium chloride;
this solution was centrifuged to equilibrium
(115,000 X g for 20 to 24 hr). The virus was collected,
and the CsCl density equilibrium centrifugation was
repeated. The recovery of virus at the end of this
procedure was about 70%. The purity of the virus will
be dealt with below.
DNA-DNA hybridization. DNA-DNA hybridiza-

tion was performed by the procedure first described
by Denhardt (7) and modified by Aloni, Winocour,
and Sachs (1).

Purified viral DNA. Closed circular supercoiled
viral DNA was obtained by the following procedure.
Infected cells were washed with cold PBS and lysed
by the addition of 1 ml of 0.6% sodium dodecyl sul-
fate (SDS) in 0.01 M tris(hydroxymethyl)amino-
methane (Tris) buffer (pH 6.5) and 0.01 M disodium
ethylenediaminetetraacetic acid (EDTA). Viral DNA
was then fractionated from high-molecular-weight
cellular DNA by the procedure described by Hirt
(10). The low-molecular-weight DNA fraction (viral
DNA) was extracted with redistilled phenol saturated
with 1 M NaCl, Tris-hydrochloride buffer (0.01 M,
pH 7.2), and 0.01 M EDTA. The phenol was removed
by dialysis against 0.01 M NaCl, 0.01 M Tris-hydro-
chloride (pH 7.2), and 0.01 M EDTA. The phenol-
extracted DNA was heated for 4 min at 100 C and
rapidly chilled in an ice bath. The NaCl concentration
of this solution was adjusted to 0.3 M and the solution
was put on a benzoylated-naphthoylated diethyl-
aminoethyl (DEAE)-cellulose column (1 by 1 to 2 cm).
Closed circular (nondenaturable) DNA was eluted
with 1 M NaCl. The denatured DNA remained on
the column. This procedure is a modification of that
first described by Kamano and Sinsheimer (11).

Centrifugation techniques. Sucrose gradient cen-
trifugation was performed by sedimenting 0.2 ml
of the sample through a 5 to 20% linear sucrose
gradient (1 M NaCl, 0.01 M Tris-hydrochloride at
pH 7.2, and 0.01 M EDTA) for the time and speeds
indicated in each figure. Samples were collected
through a hole punctured in the bottom of the tube
onto Whatman 3MM filter pads (2.3 cm). The filter
pads were dried and washed twice with cold 10%
trichloroacetic acid and once with cold acetone. The
dried filters were placed in scintillation vials, a toluene-
spectrafluor (Amersham-Searle) mixture was added,
and the samples were counted in a Beckman liquid
scintillation counter.

Immunological precipitation of purffied virus.
Purified SV40 virus in PBS plus 0.5% bovine serum
albumin was incubated with rabbit anti-SV40 (Grand
Island Biological Co.) for 1 hr at 37 C. At this time,
sheep anti-rabbit serum was added and incubation at
37 C was continued for an additional 1.5 hr. The
precipitate that formed was centrifuged out of suspen-
sion at 1,000 X g for 30 min at 4 C and the super-
natant fluid was removed. The precipitate was
washed twice with cold 10% trichloroacetic acid and
then filtered onto a Whatman GFA filter pad. This
was counted in the liquid scintillation counter as
described previously.

RESULTS

Purification of SV40. To demonstrate the
existence of cellular DNA wrapped in viral
particles, it was important to show that free
cellular DNA does not contaminate the purified
virus preparations. To this end, three monolayer
cultures of primary AGMK cells were infected
with SV40. Fifteen hours later 3H-thymidine
(10 ,uc/ml) was added to each culture. At the
same time, three growing uninfected cultures of
primary AGMK cells were labeled with 32p
(inorganic phosphate, 100 ,uc/ml). The infected
cultures (3H-labeled) and the uninfected cultures
(32P-labeled) were harvested at 96 hr after infec-
tion and mixed together. The virus was then
purified as described in the previous section.

Figure 1 presents the profile of radioactivity
and infectivity obtained in the second CsCl
equilibrium centrifugation step of the purifica-
tion. A single peak of 3H-labeled material is
observed which coincides with the infectivity.
A total of 93,000 trichloroacetic acid-precipitable
32P-counts per minute was added to the crude
lysate of infected cells at the beginning of the
purification. Approximately 215 32P-counts per
minute remained under the virus peak at the
end of the purification. These data indicate that
purified virus preparations contain less than I %
nucleic acid (and phospholipid) contamination
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FIG. 1. CsCl equilibrium gradient ofpurified SV40.
32P-labeled uninfected cells were mixed with 3H-thy-
midine-labeled infected cells and the virus was purified
as described in Materials and Methods. Centrifuga-
tion was in an SW39 rotor for 24 hr at 115,000 X g.
Symbols: 0, 3H counts/min; A, 32p counts/min;
o, PFU/fraction.
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when added as an uninfected cell lysate. It is
assumed that infected cell-free nucleic acids
would behave in a similar manner.

Detection of DNA labeled before infection in
purified SV40 virus preparations. Three growing
cultures each of primary AGMK cells, CV-1
cells, and BSC-1 cells were labeled with 3H-
thymidine (10 uc/ml) for 2 days and chased
with unlabeled thymidine for 2 additional days.
At the end of this time, all of the cultures became
monolayers and were infected with SV40. At
4 days after infection, the AGMK and CV-1 cells
were harvested and at 6 days after infection the
BSC-1 cells were harvested. The virus obtained
from each cell culture was purified as previously
described. The purified virus was broken open
with 0.6% SDS. The lysed virus particles were
dialyzed against 1.0 M NaCl, 0.01 M Tris-hydro-
chloride buffer at pH 7.2, and 0.01 M EDTA in
the cold. The cesium dodecyl sulfate precipitate
was removed by centrifugation. A 0.2-ml sample
of the purified viral lysate was sedimented in a
5 to 20% linear sucrose gradient. Before centrifu-
gation, a 21S, 3"P-labeled supercoiled viral DNA
sedimentation marker was added to the sample.
Fractions of the gradient were collected and
counted as described.

Figure 2 presents the sedimentation profile of
radioactivity observed in this experiment. SV40
virus grown in primary AGMK cells prelabeled
with 3'--thymidine contained a component that
sedimented at about 14S with respect to the 3P-
labeled 21S viral DNA marker. Little or no 3H-
labeled DNA cosedimented with the supercoiled
viral DNA. Purified virus grown in CV-1 cells
contained little, if any, of the 14S 3H-labeled
component (Fig. 2B). In purified virus grown in
BSC-1 cells, no detectable 3H-label above the
background level was observed.
The 14S component observed in purified virus

preparations made in AGMK cells was DNA.
This was demonstrated by the fact that it was
trichloroacetic acid-precipitable and resistant to
alkaline degradation; 95% of this 'H-label was
rendered acid-soluble by treatment with pan-
creatic deoxyribonuclease (10 ,g/ml for 1 hr at
37 C).

Evidence that the DNA labeled before infection
and found in purified SV40 virus preparations is
enclosed in viral capsids. Purified virus prepara-
tions grown in AGMK cells that had been
labeled with 3H-thymidine before infection were
prepared. The 3H-labeled component that had a
buoyant density of 1.32 g/ml in the CsCl
equilibrium gradient was collected in PBS con-
taining 0.5% bovine serum albumin and dialyzed
against 1.0 M NaCl in 0.01 M Tris-hydrochloride
buffer at pH 7.2. The virus was then sedimented
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FIG. 2. Sucrose gradient velocity centrifugation of
cellular DNA isolated from purified SV40. SV40 was
grown in AGMK cells (A), CV-J cells (B), and BSC-1
cells (C) that were labeled with 3H-thymidine before
infection. The virus was purified, broken open with
SDS, and sedimented in an SW50.1 rotor for 3 hr
at 130,000 X g. Symbols: 0, 'H counts/min; A, 32P
counts/min added as a 21S, S V40 DNA, sedimentation
marker.

through a linear 10 to 40% sucrose gradient
(35,000 rev/min for 30 min), and a homogeneous
peak at about 250S was observed. This is similar
to the sedimentation rate of purified SV40 virus
made in BSC-1 cells (4). If these same virus
preparations were treated with deoxyribonuclease
all of the 3H-labeled DNA remained acid-
precipitable.

These data indicate that 14S DNA is enclosed
in particles that sediment like SV40 virions and
is resistant to deoxyribonuclease. To determine
whether these particles contain SV40 capsid
proteins, purified virus preparations containing
14S 3H-labeled DNA were incubated with rabbit
anti-SV40 antiserum for 1 hr at 37 C, followed by
sheep anti-rabbit antiserum for 1.5 hr at 37 C.
The precipitate that formed was centrifuged out
of suspension and the 3H-label was counted as
described above.

If the 3H-labeled 14S DNA is enclosed in SV40
capsids, one would expect that this DNA should
be associated with rabbit anti-SV40 antibody
which would then be precipitated by the sheep
anti-rabbit antibody. Indeed, 71% of the 3H-
label in purified virus preparations could be
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precipitated by this indirect precipitation test
(total 3H counts min, 16,100; 31H counts'min in
precipitate, 11,430).
DNA-DNA hybridization with 14S DNA ob-

tained from virions. It is conceivable that infection
of primary AGMK cells, but not CV-1 or BSC-1
cells, resulted in the degradation of cellular
DNA (labeled with :jH-thymidine) to acid-
soluble products which were then incorporated
into an unusual viral component that sedimented
only at 14S. To determine the nature of the 14S
DNA found in virions made in AGMK cells,
DNA-DNA hybridization was employed. 3H-
labeled SV40 DNA, AGMK DNA, and 14S
DNA (each in solution) were hybridized to
nitrocellulose filters containing viral, AGMK, or
no DNA as described above. As can be observed
in Table 1, there is some cross-reaction between
viral and cellular DNA (2), but the base sequences
of 14S DNA behave more like cellular DNA
than viral DNA. It is concluded that 14S DNA
found in purified SV40 virions grown in AGMK
cells is cellular DNA.

Density of pseudovirions and size heterogeneity
of cellular DNA in pseudovirions. Michel, Hirt,
and Weil (13) have shown that a variable frac-
tion of the polyoma pseudovirions have a lighter
buoyant density in CsCl then does infectious
virus. This is due to the fact that these particles
contain less DNA per unit of capsid protein than
the true virion. This allows one to enrich the frac-
tion of pseudovirions in a preparation.
The absence of detectable pseudovirions in

virus preparations grown in BSC-1 cells allows
one to compare the properties of purified SV40
virus with (AGMK-SV40) and without (BSC-1-
SV40) pseudovirions present. Purified 32P-labeled
SV40 prepared in BSC-1 cells (32P added after
infection) was mixed with purified 3H-labeled
SV40 grown in AGMK cells (3H-labeled prior
to infection) and centrifuged to equilibrium in
a CsCl gradient. The results of this experiment
are presented in Fig. 3. Both the :3H-labeled

TABLE 1. DNA-DNA hybridizatioln of vir6al, cellutlar,
anid 14S DNA

Total
Per cent bound to filtera

Source of I)NA Totl/(in solution) countsomm Viral AGMXK DN\A b

SV40, supercoil 5, 200 29. 1 2.2 0.34
AGMK 86,500 2.0 19.1 0.17
14S 18,250 1.8 16.3 0.22

a Viral and AGMK DNA, 15 ,g/filter.
b Backgrounds not subtracted from per cent

bound to filters.
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FIG. 3. CsCl equilibrium gradieiit O1 puriifiedl SV40
virus nmcade in BSC-1 cells caind AGMK cells. SV40
was grownii in AGMK cells (3H-thymidine acddledl before
ilnfection) anid BSC-J cells (32JP added after infilction)
anld the viruts was purified Cas described. A mixture
of SV40-AGMK virus (3H) antd SV40-BSC-1 virues
(32P) was ceitrifi iged to equiilibriumn in CsCl (1.32 g/mnl)
in ani SW39 rotor fbr 25 hr at 115,000 X g. Sym-
bols: *, 3H counlits/mnili; A, °2p counts/mini; *,
3H to 32p ratio.

virus (AGMK) and 32P-labeled SV40 (BSC-1)
banded as a single peak at a density of 1.32 g/ml.
The ratio of 3H to 32P on the dense side of the
peak varied between 2.8 and 3.1, whereas this
ratio on the lighter side of the peak was between
3.6 and 9.0. These data indicate that the pseudo-
virions prepared in AGMK cells contain a com-
ponent(s) that bands on the lighter side of 1.32
g/ml and is not found, or is found to a lesser
degree, in virus synthesized in BSC-1 cells. It
should be pointed out that pseudovirions band in
a CsCl equilibrium gradient throughout the
virus peak. They are enriched, relative to true
virions, on the lighter density side of the peak.
To determine whether the pseudovirions band

at the lighter density because they contain lower
DNA to protein ratios, samples were taken from
fractions 16, 18, and 20 of the equilibrium
gradient shown in Fig. 3. These were treated
with 0.6% SDS, dialyzed as described previously,
and sedimented through a 5 to 20%, linear sucrose
gradient. When needed, 32P-labeled 21S viral
DNA was added as a sedimentation marker.
The results of this experiment are presented in
Fig. 4A, B, C. The cellular DNA obtained from
pseudovirions banding in fraction 16 (density
of 1.32 g/ml) of the equilibrium run (Fig. 3)
sedimented at 15S with respect to the 21S viral
DNA marker (Fig. 4A). A small amount of
3H-label was observed to cosediment with the
21S marker. In most experiments, this was not
usually observed. Most of the cellular DNA ob-
tained from pseudovirions in fraction 18 (Fig. 3)
sedimented at 13S (Fig. 4B), whereas the 3H-
labeled cellular DNA in fraction 20 (Fig. 3)
sedimented at 115 (Fig. 4C). In all cases, the
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FIG. 4. Sucrose gradient velocity centrifuigationt of
different density fractions of SV40 virus made in
AGMK cells. Purified SV40 virus obtained in Fig. 3
was brokeni opent with SDS and sedimented in ant
SW50.1 rotor for 3.5 hr at 130,000 X g. A, fractioni
ntumber 16; B, fraction nzumber 18; C, fraction niumber
20, all in Fig. 3. Symbols: 0, 3H counts/min; *,
32P counts/min added as a sedimentationi marker of
21S, viral DNA, when nieeded.

3H-labeled peaks obtained by sedimentation
through neutral sucrose were quite broad and
frequently had a sharper leading edge than
trailing edge. These data indicate a distinct
size heterogeneity of cellular DNA in SV40
pseudovirions. The buoyant density hetero-
geneity of these particles is therefore a reflection
of the cellular DNA to capsid protein ratios of
the pseudovirions themselves. 1w 4 I-4l J i

Alkaline velocity sedimentation of cellular DNA
in virus particles. Neutral sucrose sedimentation
will determine the comparative sizes of various
types of DNA only if all these DNA have the
same general type of conformation. To eliminate
this complication, purified SV40 virus was pre-
pared in 3H-thymidine-prelabeled AGMK cells
as before. The 3H-labeled cellular DNA was ob-
tained from fractions of the CsCl equilibrium
gradient as in Fig. 3. Purified virus obtained
from these different fractions was dialyzed and
broken open in 0.1 M NaOH for 10 min at 37 C.
These fractions were then sedimented through a
linear 5 to 20%C alkaline sucrose gradient. A
32P-labeled 16S (relaxed circular SV40 DNA)
marker was added before centrifugation. As
shown in Fig. 5A, the 3H-labeled cellular DNA
sedimented as a broad peak at 1SS. The denatured
16S 32P-marker did not separate into 16S (linear)
and 18S (circular) components, because the
speeds and time at which this gradient was run
did not permit a good separation of these two
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FIG. 5. Alkalinte sucrose gradient velocity cenitrif-
ugation of differentt den2sity fractions ofSV40. Purified
SV40 viruts obtained as inz Fig. 3 was brokenz opent with
0.1 mi NaOH and sedimenzted thirough ani alkalinie
sucrose gradienit (5 to 20c% sucrose, 0.1 I NaOH;
0.9 -if NaCI) in ani SW50.1 rotor for 3 hr at 130,000 X g.
A, fraction 16 (1.32 g/ml of CsCl); B, fraction 20;
anid C, a mixtuire offractionis 16 and 20 fiom a CsCI
eqtuilibriunm gradient similar to that shownI in Fig. 3.
Symbols: *, 3H counizts/mi,i; A, 32p counlits/mimi added
as a 16S, nicked circiular SV40 DNA sedimentation
mnarker.

single strands of DNA. The sedimentation marker
was therefore taken as 17S. 3H-labeled cellular
DNA obtained from the less dense side of the
purified virus peak sedimented through alkaline
sucrose with a broad peak at 11S (Fig. SB).
When the samples obtained in Fig. 5A and B
were mixed and sedimented through alkaline
sucrose gradients (Fig. 5C), a double peak of
3H-label was observed. These data confirm the
size heterogeneity of pseudovirion DNA. In
addition, these data indicate that the cellular
DNA polynucleotide strand(s) labeled before
infection and found in the pseudovirion does not
contain extensive single-strand breaks.

DISCUSSION
The results presented in this paper demonstrate

that cellular DNA can be found in purified SV40
virions (pseudovirions) grown in primary AGMK
cells. Two different kinds of experiments lead to
this conclusion. (i) Purified SV40 virions ob-
tained from primary AGMK cells labeled before
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infection with 3H-thymidine contain 3H-labeled
DNA. This DNA is most likely in the virion
since it is resistant to deoxyribonuclease, sedi-
ments at 250S, and can be precipitated with
antiserum to purified SV40 virions. When the
virion is broken open, the 3H-label sediments at
14S. Little or none of the 3H is observed to
sediment at 21S. (ii) The 14S DNA obtained
from purified virions behaves like cellular DNA
in a DNA-DNA hybridization test. These results
are identical to those obtained with polyoma
virus (13, 18).
The 14S cellular DNA can be observed in

pseudovirions made in AGMK cells even if the
3H-thymidine is added after infection. In this
case, both viral DNA and cellular DNA (14S)
are labeled. Thus, pseudovirions contain some
cellular DNA made before infection and some
cellular DNA synthesized after infection. The
quantity of pseudovirions found in SV40 virus
preparations appears to be quite variable. When
primary AGMK cells are labeled with 3H-
thymidine before infection, the virus preparations
obtained from these cells contain between 0.03
and 0.3% of the total cellular 3H-labeled DNA.
Some of this DNA must be redundant or have
regions of similar base sequences (5), since the
DNA concentration and the time of incubation
of the DNA-DNA hybridization test would not
permit hybridization of the unique fraction of
monkey cell DNA base sequences (5). It is not
clear, however, whether the cellular DNA in
pseudovirions is a general representation of all
cellular DNA or a rather specific fraction of the
genome.

Little or no cellular DNA was found in SV40
virions grown in CV-1 cells or BSC-1 cells The
results presented here, however, do not eliminate
a small amount of pseudovirion production in
these cells. In this paper, a direct comparison of
the quantity of cellular DNA found in SV40
virions made in AGMK cells with that observed
in BSC-1 or CV-1 cells is not quite fair. This is
because the SV40 large-plaque virus was used
in AGMK cells, whereas the wild-type virus was
employed for growth in BSC-1 and CV-1 cells.
The large-plaque virus [which grows poorly in
BSC-1 or CV-1 cells (14, 15)] produces two to
four times greater quantities of SV40 virus in
AGMK cells than does the wild-type virus. The
wild-type virus preparations do contain pseudo-
virions when grown in AGMK cells but the
amounts produced are correspondingly lowered.

It is interesting to note that polyoma pseudo-
virions were detected by growing polyoma virus
in a primary mouse cell line (13). Analogously,
SV40 pseudovirions are obtained only in primary
AGMK cells. The reason that SV40 does not

produce pseudovirions in BSC-1 cells is that the
virus does not cause an induction of host-cell
DNA synthesis nor excision of cellular DNA
from the genome (Ritzi and Levine, in prepara-
tion). In polyoma-infected cells, induction of
cellular DNA synthesis is required for excision
of host-cell DNA (3). In CV-1 cells, induction
of host-cell DNA synthesis is normal, but excision
of cellular DNA is much reduced or nonexistent
(Ritzi and Levine, in preparation).
The SV40 pseudovirions exhibit a spectrum of

densities in CsCl equilibrium gradients. This is
due to the size heterogeneity of the cellular DNA
enclosed in SV40 coat proteins. The 14S DNA
obtained from these pseudovirions has the same
buoyant density in CsCl as does viral and cellular
DNA (1.702 g/ml; 6). Pseudovirions in an SV40
virus preparation are enriched on the light density
side of the virus peak in a CsCl equilibrium
gradient (Fig. 3). If virus preparations are ob-
tained from infected AGMK cells labeled with
3H-thymidine after infection, the PFU to 3H
ratio is lower on the lighter density side of the
virus peak in a CsCl equilibrium gradient than
on the heavier side (Fig. 1). A similar rela-
tionship between PFU and optical density has
been reported when purified SV40 virions grown
in primary green monkey kidney cultures are
banded to equilibrium in CsCI (20). These data
are consistent with the expectation that pseudo-
virions are not infectious. The possibility that
SV40 pseudovirions transduce cellular genetic
markers remains to be explored.
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