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Ad2+ND,, a nondefective hybrid virus containing a segment of the early region
of simian virus 40 (SV40) DNA covalently inserted into the human adenovirus 2
genome, enhances the growth of human adenoviruses in simian cells and induces
the SV40 U antigen. This hybrid previously has been shown to code for a 28,000
(28K) molecular weight protein not present in wild-type adenovirus 2-infected
cells. By radioimmunoprecipitation using sera from hamsters bearing SV40-spe-
cific tumors, we have established that the Ad2+ND1-induced 28K protein is SV40-
specific. This Ad2+NDI-induced protein is synthesized as a 30K molecular weight
precursor, which is detectable only when infected cells are pulse-labeled in the
presence of the protease inhibitor tosylamino phenylethyl chloromethyl ketone.
Upon fractionation of labeled cell extracts, about 80% of the 28K protein is found
in the plasma membrane fraction, whereas the remaining 20% is associated with
the outer nuclear membrane. This protein is not detectable either in the nucleus
or in the cytoplasm. Blockage of proteolytic cleavage by tosylamino phenylethyl
chloromethyl ketone did not alter the topographic distribution of this SV40-
specific protein, although the amount of the precursor protein in the outer nuclear
membrane increased fourfold while that in the plasma membrane was propor-
tionately decreased. This result suggests that the 28K protein is transferred from
the outer nuclear membrane to the plasma membrane after posttranslational
cleavage of the 30K precursor polypeptide. These data offer further support to
the proposal that the 28K protein contains the determinants for SV40 U antigen
and is responsible for SV40 enhancement of adenovirus growth in simian cells.

The isolation of a family of nondefective hu- studies suggest that an SV40-specific protein
man adenovirus 2 (Ad2)-simian virus 40 (SV40) with an apparent molecular weight of 28,000
hybrid viruses, containing varying portions of (28K), found only in Ad2+ND, and not in Ad2-
SV40 DNA covalently inserted into the Ad2 infected cells (20), is responsible for this helper
genome (22), has allowed piecemeal study of the function (6).
expression and function of isolated regions ofthe In an attempt to define the molecular mech-
SV40 genome. One such hybrid virus, Ad2+NDI, anism of action of the 28K protein, we have
has been shown to contain a segment of the studied its synthesis, immunological specificity,
early region of SV40 DNA, mapping from 0.11 and intracellular distribution in human KB cells
to 0.28 unit with respect to the unique endonu- infected by Ad2+ND,.
clease R -EcoRI cleavage site (22).
As a result of its SV40 insertion, Ad2+ND1 has MATERIALS AND METHODS

the ability to induce one early SV40-specific Cells and viruses. Stocks of Ad2 and Ad2+ND,
immunological activity, termed U antigen; this were grown in monolayer cultures of human KB cells
antigen is also expressed in wild-type SV40-in- in Eagle minimum essential medium (Grand Island
fected cells (18). Furthermore, the SV40 genetic Biological Co.) supplemented with 5% fetal calf serum

Ad*2ND1 specifies*S- (Grand Island Biological Co.). Viruses were extractedinformation contained within ND, species from celi sonic extracts with 1% (vol/vol) n-butanol
a function that enhances the growth of human and purified by twice banding on CsCl density gra-
adenoviruses in simian cells (16). It is possible dients (26). Purified viruses were dialyzed against a
that U antigen is associated with the adenovirus buffer containing 10 mM Tris-hydrochloride (pH 7.5),
helper function of wild-type SV40, and genetic 1 mM MgC12, and 10% (vol/vol) glycerol and stored at
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-70°C. Plaque titrations of stock viruses were carried resultant supernatant is designated the cytoplasmic
out on monolayers of primary human embryonic kid- fraction.
ney cells (17), and all preparations contained 2 x 10" (ii) Plasma membranes. The plasma membranes
to 5 x 1011 PFU/ml. and nuclei in the pellet from the low-speed centrifu-

Infection and labeling of cells. Monolayers of gation were separated by the dextran-polyethylene
human KB cells, routinely tested for contaminating glycol two-phase system described by Brunette and
mycoplasma, were infected with purified Ad2 or Till (4), except that 10 mM NaCl was present instead
Ad2+ND,, at a multiplicity of 20 PFU/cell, in Eagle of ZnCl2. Upon separation of the two phases by cen-
minimum essential medium supplemented with 2% trifugation at 11,700 x g for 10 min, the membranes
calf serum. At 24 h postinfection, the monolayers were were found at the interphase, and the nuclei were
rinsed with and left in prewarmed Earle balanced salt found in a pellet at the bottom of the tube. The two
solution containing 5% Eagle minimum essential me- separated phases together with the membranes at the
dium and 2% fetal calf serum. [35S]methionine (300 to interphase were poured off, mixed thoroughly, and
400 Ci/mmol) was added to a final concentration of 40 subjected to phase separation by centrifugation a sec-
,uCi/ml. After 20 min, the cells were rinsed with ice- ond time. Purified membranes, collected from the
cold phosphate-buffered saline and scraped from the interphase, were found completely free of nuclei when
bottles. When L-1-p-tosylamino-2-phenylethyl chlo- examined by phase-contrast microscopy.
romethyl ketone (TPCK; Aldrich) was used, the ap- (iii) Nuclei and nuclear wash. The nuclear pellet
propriate amount was added at the same time as from the first two-phase separation was again sus-
[3S]methionine. pended with a Dounce tissue grinder in equal volumes
Antitumor sera. Sera obtained from hamsters of the two phases. Any contaminating plasma mem-

bearing either primary tumors induced by intramus- brane was separated from the nuclei upon phase sep-
cular injection of purified SV40 of secondary tumors aration by centrifugation. The nuclear pellet was sus-
induced by subcutaneous transplant of SV40 tumor pended in a buffer composed of 10 mM Tris-hydro-
cells were screened for their ability to immunoprecip- chloride (pH 6.8), 150 mM KC1, 5 mM MgCl2, and 1%
itate the 28K protein from radiolabeled extracts of (vol/vol) Triton X-100, again by homogenization in a
Ad2+ND,-infected KB cells. Most of the sera tested Dounce tissue grinder. After 10 min at 4°C, the washed
were positive, although their titers differed signifi- nuclei were separated from the nuclear wash by cen-
cantly. trifugation. Suspended nuclei remained fully intact

Immunoprecipitation. About 1.5 x 107 radiola- and free of membraneous material as visualized by
beled KB cells were lysed with 0.5 ml of buffer A, phase-contrast microscopy.
made up of Tris-buffered saline (pH 7.4) containing Polyacrylamide gel electrophoresis. All sam-
0.5% Nonidet P-40 and 2 mM phenylmethyl sulfonyl- ples for analysis contained 62 mM Tris-hydrochloride
fluoride. After 30 min at 40C, intact nuclei were re- (pH 6.8), 5% (vol/vol) 2-mercaptoethanol, 2% (wt/vol)
moved by centrifugation at 1,000 x g for 10 min, and SDS, 2 mM phenylmethyl sulfonylfluoride, and 10%
the resulting supernatant was clarified by centrifuga- (vol/vol) glycerol and were heated at 1000C for 2 min.
tion at 30,000 x g for 30 min. Portions (50 ,ul) of this The SDS-polyacrylamide gel system used was that of
radiolabeled cell extract were incubated with 2 ul of Laemmli and Maizel, described by Laemmli (14), and
serum from either normal hamsters or from hamsters electrophoresis was performed by the procedure of
bearing SV40-induced tumors. After 1 h at 4°C, 20,tl O'Farrell et al. (25). Radiolabeled protein bands on
of a 10% (wt/vol) suspension of inactivated Staphylo- the gels were detected by fluorography (15).
coccus aureus (Cowan I) was added to adsorb out the
antigen-antibody complexes (11). The suspensions RESULTS
were agitated occasionally over a period of 15 min at
4°C, and the bacterial adsorbent containing the im- Identification of the SV40-specific poly-
mune complexes was removed and washed three times peptide induced by Ad2+NDI. Productive in-
with buffer A by centrifugation for 5 min at 2,000 x g. fection of human cells by Ad2 is characterized
Bound radioactivity was recovered by heating the by the inhibition of host translation and the
bacterial adsorbent to 1000C for 1 min in a buffer synthesis of predominently virus-specific poly-
containing 62 mM Tris-hydrochloride (pH 6.8), 5% peptides (2, 28). When parallel cultures of hu-
(vol/vol) 2-mercaptoethanol, 2% (wt/vol) sodium do- manKBdes, separatellectur24 hu-
decyl sulfate (SDS), 2 mM phenylmethyl sulfonyl- man KB cells, separately infected for 24 h with
fluoride, and 10% (vol/vol) glycerol. either Ad2 or Ad2+ND, were pulse-labeled with

Subceliular fractionation. Washed cells, sus- [35S]methionine and the lysates from these la-
pended in a buffer containing 10 mM Tris-hydrochlo- beled cells were analyzed on a 7.5 to 15% SDS-
ride (pH 7.4), 10 mM KCl, 2 mM MgCl2, and 2 mM polyacrylamide gel, much of the radiolabel was
dithiothreitol, were homogenized with a glass Dounce found incorporated into Ad2-specific polypep-
tissue grinder until more than 95% of the cells were tides (Fig. la and b). As reported previously (20),
seen to be broken under the phase-contrast micro- the only discernible difference between the pro-
scope (eight strokes). The cell lysate was spun at 80 teins induced by Ad2 and Ad2+ND1 is the syn-
x g for 15 min, and both the supernatant and the thesis byAd2.ND1 of a polypeptide with an
pellet were saved for further fractionation. apent molecular a of28Ka

(i) Cytoplasmic fraction. The supernatant from apparent molecular weight of 28K.
the low-speed centrifugation of the cell homogenate To demonstrate that the 28K protein induced
was further centrifuged for 30 min at 30,000 x g. The by Ad2+ND, is in fact SV40 specific, we have
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FIG. 1. Identification of the SV40-specific protein induced by Ad2+ND1. (A) Fluorogram of a 7.5 to 15%
SDS-polyacrylamide gel displaying the distribution ofproteins from IOSimethionine-labeled extracts ofAd2
(slot a)- and Ad2+ND1 (slot b)-infected KB cells. (B) Fluorogram of a 12.5% SDS-polyacrylamide gel showing
immunoprecipitates from a rI/Slmethionine-labeled Ad2+ND,-infected cell extract, using either serum from a
normal hamster (slot d) or serum from a hamster bearing an SV40-induced tumor (slot e). An Ad2-infected
cell extract was run in parallel (slot c) as a molecular weight marker. A parallel control is included showing
immunoprecipitates from an Ad2-infected cell extract, using the same SV40-specific antitumor serum (slot t).

studied the immunoreactivity of this protein by immunoprecipitated (Fig. ld). The 28K protein
using antisera obtained from hamsters bearing could be detected only in Ad2+ND1-infected cell
SV40-induced tumors. When the antitumor se- extracts and not in Ad2-infected cell extracts
rum was added to the [3S]methionine-labeled using the same antitumor serum (Fig. lf). These
extract prepared from Ad2+NDI-infected cells data suggest that the 28K protein induced by
and the resulting immunoprecipitate was ana- Ad2+ND1 is SV40-specific.
lyzed on a 12.5% SDS-polyacrylamide gel, one Subcellular distribution of the Ad2+ND1-
major radioactive protein band was observed induced polypeptide. To study the intracel-
(Fig. le). By comparison with molecular weight lular distribution of the 28K protein, KB cells
markers included in the same slab gel (Fig. lc), infected with either Ad2 or Ad2+ND1 for 24 h
this protein has an apparent molecular weight were labeled with [3S]methionine for 20 min
of 28K. When a control serum obtained from a and subjected to subcellular fractionation. Par-
normal hamster was used, this protein was not allel fractions from Ad2- and Ad2+NDI-infected
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cells were analyzed on a 12.5% SDS-polyacryl- well resolved in a 12.5% linear polyacrylamide
amide slab gel (Fig. 2). gel.
The purity of each subcellular fraction is in- Comparison of the various subcellular frac-

dicated by the presence of unique proteins not tions showed that the SV40-specific protein is
found in other fractions as previously demon- not detectable in either the cytoplasmic fraction
strated (9) and shown in Fig. 2. The position of (Fig. 2c and d) or the detergent-washed nuclear
the 28K protein in the gel can be identified by fraction (Fig. 2g and h). About 80% of the 28K
comparing whole cell lysates from Ad2- and protein was found in the plasma membrane frac-
Ad2+ND,-infected cells (Fig. 2a and b). Because tion (Fig. 2e and f), isolated by using the dex-
the amount of the 28K protein found in the tran-polyethylene glycol two-phase system (1).
whole cell lysate is relatively low and because its This latter procedure has been shown to yield
molecular size when denatured is very close to surface membrane preparations with minimal
that of polypeptide pVI, it is not particularly contamination by smooth endoplasmic reticu-
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FIG. 2. Subcelular distribution of the Ad2+NDI-specific protein. Fluorogram of a 12.5% SDS-polyacryl-

amide gel displaying the ['SJmethionine-labeled proteins found in the various subcellular fractions from KB
cells infected with either Ad2 (slots a, c, e, g, and i) or Ad2 ND, (slots b, d, f, h, andj). About 15,000 cpm were
applied on the gel, and this represented an enrichment of onefold (slots c and d), fivefold (slots e and I),
fourfold (slots g and h), and fivefold (slots i and j). The exposure time was 2 days.
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lum, mitochondria, or nuclei (4). The remaining synthesized as a 30K polypeptide whose rapid
20% of the 28K protein was found in the nuclear conversion to a 28K protein can be blocked by
wash (Fig. 2i and j). This fraction is obtained by the protease inhibitor TPCK. The 30K poly-
treating isolated nuclei with 1% Triton X-100 at peptide, therefore, appears to be the precursor
pH 6.8 to remove the nuclear membrane-asso- of the 28K protein found in Ad2+NDI-infected
ciated ribosomes and any remaining cytoplasm cells.
that could not be stripped by mechanical means. Subcellular localization of the precursor
No significant qualitative difference in the polypeptide. Ad2+NDI-infected cells were la-

distribution ofthe 28K protein could be detected beled with [3S]methionine for 20 min in either
when the 20-min pulse with [3S]methionine was the absence or presence of 50 Ag of TPCK per
chased with unlabeled methionine for 60 min or ml. At the end of the radioactive pulse, the cells
when the radioactive pulse was extended to 60 were separately harvested and subjected to sub-
min (data not shown). The 28K protein has not cellular fractionation. Parallel fractions from un-
been detected in either the cytoplasmic or the treated and TPCK-treated cells were analyzed
nuclear fraction under any of the labeling con- on a 12.5% SDS gel (Fig. 4).
ditions used. As shown in Fig. 4, the relative amount of the
Effect of TPCK on the synthesis of the 30K protein accumulated in the presence of

28K protein. TPCK is a protease inhibitor that TPCK (Fig. 4b) is quite similar to that of the
specifically blocks serine proteases. When added 28K protein present in the control cells (Fig. 4a),
to KB cells that had been infected with Ad2 for when whole cell lysates were compared. The
24 h, the extent of incorporation of [3S]methi- data suggest that there was no selective inhibi-
onine during a 20-min pulse was diminished. At tion by TPCK of the accumulation of the SV40-
25 yg/ml, TPCK inhibited the overall incorpo- specific protein during the time of [3S]methio-
ration by 15%, and at 50 ,ug/ml, by as much as nine incorporation and that TPCK quantita-
50%. However, analysis of the labeled cell ex- tively blocks only the conversion of the 30K
tracts on a 12.5% SDS gel showed no detectable protein precursor to its stable 28K product.
qualitative change in the distribution of Ad2 A comparison of the various subcellular frac-
proteins with increasing concentrations of tions reveals that the 30K precursor protein is
TPCK (Fig. 3a to c). Although at 25 ,ug/ml (Fig. found only with the plasma membranes (Fig. 4f)
3b) the relative intensities of the protein bands and the nuclear wash (Fig. 4j). As with the 28K
remained the same as those of the control (Fig. protein, the 30K precursor cannot be detected
3a), at 50 ,ug/ml (Fig. 3c) there was a perceptible either in the cytoplasmic fraction (Fig. 4c and d)
decrease in the synthesis of some of the minor or in the nuclear fraction (Fig. 4g and h), even
proteins. when the fluorogram is overexposed (data not
With Ad2+NDI-infected cells, there was again shown).

no apparent qualitative effect on each of the Although both the 28K protein, found in con-
Ad2-specific proteins (Fig. 3d to f). However, trol cells, and the 30K protein, found in TPCK-
TPCK had a definite effect on the synthesis of treated cells, are present exclusively in the
the SV40-specific 28K protein. At 25 jig/ml (Fig. plasma membrane fraction and in the nuclear
3e), the relative amount of the 28K protein wash, their relative distributions between these
present in the cell lysate was decreased to about two subcellular fractions differ significantly (Fig.
half that found in control cells (Fig. 3d). In 4e, f, i, and j). As indicated earlier (Fig. 2f and j),
addition, a new protein band with an apparent it can be calculated that there is three to four
molecular weight of about 30K was detected. times as much 28K protein associated with the
When the TPCK concentration was further in- plasma membranes as with the nuclear wash.
creased to 50 ,tg/ml (Fig. 3f), the 28K protein However, as shown in Fig. 4, the reverse is true
band was barely detectable, whereas the 30K for the 30K protein in TPCK-treated cells.
protein band increased to a level comparable to There is about four times as much 30K protein
that of the 28K protein in the control cell lysate in the nuclear wash as in the plasma membrane
(Fig. 3d). fraction.
Because the 30K protein demonstrated in These data suggest that blockage of the con-

Ad2+ND1-infected cells with increasing concen- version of the 30K precursor to the 28K product
trations of TPCK was not seen in Ad2-infected greatly diminishes the amount of SV40-specific
cells under similar conditions, the 30K protein protein found in the plasma membrane and con-
must be Ad2+NDI-specific. The gradual de- comitantly increases the amount of this protein
crease in the synthesis of the 28K protein and in the nuclear membrane.
the concomitant increase in the accumulation of DISCUSSION
a 30K protein with increasing concentrations of
TPCK suggest that the SV40-specific protein is The maximum coding capacity of the early
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FIG. 3. Effect of TPCK on the synthesis of the Ad?NDI-specific 28Kprotein. Fluorogram of a 12.5% SDS-

polyacrylamide gel displaying the distribution ofproteins from extracts ofAd2 (slots a to c)- and AdiND,
(slots d to f9-infected cells, labeled with r'S]methionine in the presence or absence of TPCK. The TPCK
concentrations used were: none (slots a and d), 25 pg/ml (slots b and e), and 50 pg/ml (slots c and f). About
15,000 cpm was applied on the gel, and the exposure timne was 2 days.

SV40 DNA segment present in Ad2+NDI, as- tracts from Ad2-infected and Ad2+ND1-infected
suming a molecular weight of 3.5 x 106 for cells, a 28K protein can be detected in the latter
the entire SV40 genome, is equivalent to about but not in the forner (6, 20). Although this 28K
22,200 daltons of protein. When comparing ex- protein can be translated in vitro from Ad2+ND1
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FIG. 4. Subcellular distribution of the Ad2NDI-specific 30K precursor protein. Fluorogram of a 12.5%

SDS-polyacrylamide gel displaying the proteins found in the various subcellular fractions from KB cells
infected with Ad2NDj and labeled with OSimethionine in the absence (slots a, c, e, g, and i) or presence
(slots b, d, f, h, andj) of TPCK at a final concentration of50 lg/mL About 15,000 cpm was applied on the gel.
The exposure time was 2 days.

mRNA selected by hybridization either to SV40 T antigen (21). Our data do not, however, rule
DNA or Ad2 DNA (3), it has not been estab- out the possibility of a hybrid protein containing
lished previously that this protein is in fact SV40 as well as Ad2-specific amino acid se-
SV40-coded. quences.
Our finding that the 28K protein can be spe- Although the stable gene product of the SV40

cifically immunoprecipitated by using antisera insertion in Ad2+ND1 is a 28K protein, we have
from hamsters bearing SV40-induced tumors been able to detect, through the use of the
suggests that this protein must contain SV40- protease inhibitor TPCK, a larger precursor
specific antigenic determinants. These data are polypeptide with an apparent molecular weight
in agreement with a recent tryptic peptide anal- of about 30K. It is unlikely that the proteolytic
ysis, demonstrating that the 28K protein shares cleavage blocked by TPCK is an artifact gener-
amino acid sequences in common with the SV40 ated during cell fractionation. Although addition
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of TPCK at the time of pulse-labeling yielded cent distribution as contrasted with the perinu-
only the 30K protein, addition of TPCK after clear location of this antigen in Ad2+NDI-in-
the radioactive pulse but before cell fractiona- fected cells. We have previously reported that
tion yielded only the 28K species (data not the two SV40-specific proteins induced by
shown). This latter observation suggests that Ad2+ND2 (42K and 56K) are found in the cyto-
the posttranslational modification of the 30K plasm (9). Thus, in the case of both hybrids, we
polypeptide is a rapid process and that the 28K have demonstrated that the subcellular distri-
protein is the stable gene product in vivo. bution of the SV40 protein(s) agrees with the
The isolation of the Ad2+ND, hybrid led to immunofluorescent distribution of U antigen. It

the identification of the SV40 U antigen (18), seems likely that the 28K protein is a subset of
which has been shown by immunological meth- the 42K and 56K SV40 proteins. If the U antigen
ods to be induced in SV40-infected and SV40- determinants are in fact contained within the
transformed cells, as well as in Ad2+NDI-in- 28K polypeptide, it may be that as this protein
fected cells. It is not clear, however, whether the enlarges to 42K or 56K the determinants are
28K protein in Ad2+ND,-infected cells is respon- mobilized from the perinuclear to the diffuse
sible for the U antigen activity, although it has cytoplasmic location.
been claimed that a host-range mutant (H39) It has been shown that SV40 can enhance the
that induces a smaller Ad2WNDr-specific poly- growth of human adenoviruses in simian cells
peptide also has an altered pattern ofU antigen (10, 12, 27). Genetic studies of host-range mu-
induction (6, 7). Indirect immunofluorescent tants of Ad2+ND1 have led to the suggestion
studies have already shown that U antigen has that the 28K protein is responsible for providing
a distinct perinuclear distribution in Ad2+ND1- the SV40 helper function required for the effi-
infected cells (18). Our observation that a frac- cient growth of Ad2+ND, in CV1 cells (6, 7).
tion of the 28K protein is found associated with Because it is not clear whether the block in the
the outer nuclear membrane, whereas the nu- growth of human adenoviruses in monkey cells
clear and cytoplasmic fractions are completely is at the transcriptional (13) or translational (9,
free of this SV40-specific component, suggests 23,24) level, knowledge ofthe exact site of action
that the 28K protein is responsible for the U of the 28K protein is important in defining the
antigen activity. The failure to detect U antigen mechanism of enhancement. In an attempt to
activity on the plasma membrane, which we localize the "functional site" of the 28K protein,
have shown to contain the majority of the 28K we have compared its intracellular distribution
protein, may be due to the shedding of antigens to that of the 30K precursor protein. We have
from the cell surface as a consequence of the found that blockage of the conversion ofthe 30K
fixation procedures used (18). Indeed, more re- precursor polypeptide to its stable 28K product
cent immunological studies using antisera di- results in the accumulation of the SV40-specific
rected against purified membranes from SV40- protein on the nuclear envelope at the expense
transformed cells have demonstrated the pres- of accumulation in the plasma membrane frac-
ence of U antigen not only at the nuclear enve- tion. This observation suggests a temporal order
lope but also at the cell surface (19). These data of subcellular mobilization of the 28K protein
strongly suggest that the AD2+ND,-induced after synthesis.
28K protein does contain the immunological de- Because neither the 28K protein nor its 30K
terminants for the SV40 U antigen. precursor is found in the nuclear fraction, our

It should be noted, however, that our data on data do not support the hypothesis that the 28K
the subcellular distribution of the 28K protein protein carries out its enhancement function at
are not in agreement with that of an earlier the transcriptional level (13). However, because
report (5) in which it was claimed that the of its perinuclear localization, the 28K protein
Ad2+NDr-induced protein is present in stable may influence the posttranscriptional matura-
form in all subcellular fractions, with a particular tion or transport of certain RNA species. Alter-
enrichment in the detergent-washed nuclear natively, because the 28K protein is also found
fraction. The reason for this discrepancy is not in the plasma membrane fraction, which in-
clear. The distribution reported by Deppert et cludes the rough endoplasmic reticulum, it is
al. (5) suggests that the 28K protein and the U possible that this SV40-specific protein acts as
antigen are unrelated, but the subcellular distri- a translational control element while complexed
bution of the 28K protein reported here agrees to membrane-bound ribosomes (9, 23, 24). Stud-
entirely with the immunofluorescent distribu- ies to distinguish between these various possi-
tion ofU antigen (18). Moreover, in cells infected bilities are in progress.
by Ad2+ND2, a nondefective hybrid containing
the 0.11 to 0.44 SV40 DNA segment, U antigen CiTED
displays a diffuse cytoplasmic immunofluores- 1. Albertsson, P. A. 1970. Partition of cell particles and
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