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Studies on Induction of Virus from Adenovirus and SV,, Hamster
Tumors 2. “Helper” Viruses.* (31356)

V. M. LArsoN, P, A, GosNELL AND M. R. HILLEMAN
Division of Virus and Cell Biology Research, Merck Institute for Therapeutic Research,
West Point, Pa.

Cells of various animal species which have
been rendered neoplastic in vivo or in vitro
by DNA viruses and which are free of infec-
tious virus appear to retain viral genetic ma-
terial based on continued presence in the
cells of new transplantation antigens and of
“T” antigens which are demonstrable sero-
logically (1-12). Cells rendered neoplastic by
the RNA Rous virus may also fail to yield
infectious virus but retention of viral genetic
material is indicated by the apparent con-
tinued presence in the cells of a DNA pre-
cursor of Rous sarcoma virus(13) and by
release of infectious virus from nonproducer
cells by infection with another virus of the
avian leukosis group which serves as a helper
(14). The demonstration of retained viral
genetic material in neoplastic cells is of con-
siderable interest in the pathogenesis of can-
cer and in the development of an approach to
elucidating a viral role in human tumor in

* Research on cancer in our laboratories is sup-
ported in part by Contract PH43-64-55 with the
Viral Carcinogenesis Branch, Nat. Cancer Inst., Nat.
Inst. Health, USPHS. ’

which infectious virus of etiologic significance
has not been demonstrated.

Extensive investigations carried out in our
laboratory have sought to ascertain, in a
definitive way, whether infectious virus could
be induced or recovered from virus-free SV,
or adenovirus tumor cells of hamsters propa-
gated in vitro. The first report(15) in the
present series dealt with attempts to induce
infectious virus by- application of chemical
or physical agents and by copropagation with
indicator cells. The present report relates at-
tempts to release infectious virus from virus-
free adenovirus tumor cells in culture by use
of potential “helper” viruses .including SV,
respiratory syncytial virus and reovirus
type 1.

Materials and methods. In the experiments
to be described, all cell cultures were incu-
bated in a stationary position at 36°C.
Growth and maintenance media contained
100 units of penicillin and 100 ug of strepto-
mycin per ml and were changed at weekly
intervals or as frequently as required for
maintenance of the cells. Cultures were ex-
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amined for viral cytopathic effect at 1-7 day
intervals depending upon the experiment.
Tumor cell cultures. The tumor cell lines
were all derived from virus-induced primary
hamster tumors. The Pinckney C1 cell line
was originally induced by adenovirus type 7
Pinckney strain, Grider F1 line by adenovirus
type 7 Grider strain, adenovirus 18 line A2
by adenovirus type 18 Chanock strain, and
F5-1 by SV, virus(9,10). The Pinckney C1
adenovirus 7 tumor cell line was propagated
and maintained in basal medium Eagle
(BME) with 29% agamma calf serum; Grider
adenovirus 7 line F1 and adenovirus 18 line
A2 were grown in BME with 10% agamma
calf serum and maintained in BME contain-
ing 5% agamma calf serum; and SV, tumor
line F5-1 was propagated in medium 199 with
5% calf serum and maintained in BME with
2% or 5% agamma calf serum. All the tumor
cell lines were free of infectious virus based
on extensive tests in sensitive assay cell cul-
tures. All the tumor lines were free of
pleuropneumonia-like  organisms (PPLO)
throughout the study except the Grider ade-
novirus 7 cell line which was shown to con-
tain PPLO when tested at passages 31 and
115. Virus assay. Primary cell cultures of
human embryonic kidney (HEK) were used
for all adenovirus isolation attempts and titra-
tions. Tube cultures of HEK were purchased
from a commercial source and were main-
tained in BME with 5% agamma calf serum.
HEK cultures are highly susceptible to infec-
tion with adenoviruses; under the test condi-
tions used, they did not exhibit cytopathic
effects when exposed to SV4 or respiratory
syncytial viruses. SV,, virus infects HEK
cells but does not produce cytopathic changes
except upon prolonged observation and pas-
sage(16). In the text, HEK cultures are
referred to as assay cultures when used to
detect virus in cell culture fluid or in freeze-
thaw extracts and as indicator cells when
used in copropagation experiments. For de-
tection of infectious adenovirus after exposure
of tumor cultures to helper virus, supernatant
fluids were incubated for 2 hours with an
equal volume of “helper” virus antiserum
and 0.2 ml inoculated per HEK assay cul-
ture. Mixed cultures for copropagation ex-
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periments were prepared in two ways. Thus,
trypsinized HEK cells were added to tumor
cell cultures in some experiments, while in
others the tumor cells were trypsinized after
exposure to “helper” virus and added to HEK
cell cultures. In either case, the mixed cul-
tures were observed for cytopathology until
the cultures began to deteriorate. At this time
they were frozen and thawed 3 times and
1 ml aliquots inoculated per HEK assay cul-
ture. All HEK assay cultures were observed
for cytopathic change for approximately one
month, frozen and thawed 3 times, 1 ml
quantities inoculated into new HEK cultures
and observation continued for a total of 41-50
days. At the end of this period all HEK
assay cultures were challenged with 100
TCID;, doses of adenovirus type 7 in order
to demonstrate continued susceptibility of the
cells. In some experiments HEK indicator
and assay cultures were maintained in the
presence of “helper” virus antiserum. Details
relating to the actual conduct of the tests
are given in the text.

Adenovirus was titrated in HEK cultures
by serial 10-fold dilutions with 0.1 ml inocu-
lated into each of 4 tubes per dilution. Cul-
tures were observed for 35 days and the
50% titer endpoint was calculated by the
Reed and Muench method.

Hamster renal cell cultures. Primary cell
cultures of suckling hamster kidney were
grown in lactalbumin hydrolysate-yeast ex-
tract medium containing 109% agamma calf
serum and were maintained in BME contain-
ing 5% agamma calf serum. “Helper” viruses.
Strain 45-54 of SV, virus, the Long strain of
respiratory syncytial virus, the Wenner 106
strain of reovirus type 1 and the Pinckney
strain of adenovirus 7 were from the virus
stocks of this laboratory. The infectivity
titers of the 4 viruses were 1059 10—%9
10—59% and 10—75 TCIDj30/0.1 ml, respec-
tively. The heated preparation of SV virus
which had been exposed to 65°C for 5 hours
and at 75°C for an additional 5 hours con-
tained a residual trace of live virus. The
inactivated control RS virus was prepared
by heating at 56°C for 2 hours and contained
no detectable live virus. Viral antisera. The
calf antiserum against SV, was obtained
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TABLE I. Demonstration of Complement-Fixing
‘T’ Antigen in Hamster Tumor Cell Lines.

No. of times passed in cell culture

Passage
Passage levels
used for helper ¢ “Efft,ed ﬁ" n
Adenovirus virus release antige
tumor experiments Level CF titer
Type 7
Pinckney C1 54,96 & 113 113 1:8
Grider F1 71 & 97 117 1:4
Type 18
Chanock A2 63 & 93 112 1:16
8V, (Control) 43 & 54 67 1:16
F5-1

from Flow Laboratories, Rockville, Md., and
had a neutralizing antibody titer of 1:1280.
The RS antiserum was prepared in horses
in these laboratories and had a neutralizing

InpUcTION OF VIRUS FROM TUMOR

antibody titer of 1:320. The reovirus 1 anti-
serum was obtained from Microbiological
Associates, Bethesda, Md., and had a neu-
tralizing antibody titer of 1:1280.

Results. Evidence for presence of viral
genome in the tumor cell cultures. The tumor
cell cultures employed in the experiments
represented diverse passage levels as shown
in Table 1. It was necessary, therefore, to
demonstrate that the viral genetic material
had been retained on serial cell culture pas-
sage and was available for “rescue.” Reten-
tion of viral genome was indicated by con-
tinued presence of “T” antigen in the cul-
tures at passage levels greater than those
employed in the experiments. Tests for “T”
antigen were carried out by the micro comple-
ment-fixation method using appropriate anti-

TABLE II. Summaries of Procedures Used in Attempted Adenovirus Rescue Experiments.

Exp No.

Procedure

1
(Table I1T)

2
(Table IV)

3
(Table V)

4
(Table VI)

5
(Table VII)

6
(Table VIII)

(A) ‘“Helper’’ 8V,, virus was added to groups of tumor cell tube cultures.

(B) Following 24 hr incubation, the tumor cell cultures were washed and copropagated
by addition of HEK cells. Half the mixed cultures were maintained during copro-
pagation with and half without added SV,, antiserum.

(C) After 9-18 days incubation, the mixed cultures were freeze-thawed to disrupt the
cells, passed to HEK assay cell ecultures with and without added SV,, antiserum,
and observed for presence of infectious adenovirus, In the experiments, uninfected
tissue culture fluid was substituted for helper virus for control purpose. The 8V,
hamster tumor ¥'5-1 system was employed as a cell control.

(A) ‘“Helper’’ SV,, virus was added to tumor cell eultures in 2 oz prescription bottles.
After 3-5 days incubation, the cultures were harvested and the supernatant fluid
(B) and cells (C) treated separately.

(B) The cell culture fluid from (A) cultures was neutralized with SV,, virus antiserum
and tested in HEK assay cell eultures for presence of adenovirus.

(C) The cells from the (A) cultures were trypsinized and added to HEK indicator cell
cultures. These were observed for development of viral CPE for 10-18 days.

(D) Following observation, the (C) cultures above were freeze-thawed to disrupt the
cells, passed to HEK assay cell cultures, and observed for presence of infectious
adenovirus.

Experiment performed in the same manner as Exp 1 above except that respiratory syncy-
tial (RS) virus was substituted for SV, virus as the ‘“helper’’ and the homologous
antiserum was used.

Experiment performed in the same manner as Exp 2 above except that respiratory
syncytial (RS) virus was substituted for SV,, virus as the ‘‘helper** and homolog-
ous antiserum was used.

(A) ‘‘Helper’’ reovirus 1 was added to type 7 Pinckney C1 tumor cells and the cultures
incubated until eytopathology was complete.

(B) At 6 days, the (A) cultures were frozen and thawed, the reovirus neutralized with
homologous antiserum, and passage made to assay HEK ecell cultures which were
observed for presence of infectious adenovirus,

(A) Adenovirus 7, adenovirus 7 plus SV,, virus, or SV,, virus alone was inoculated into
cell cultures of normal hamster kidney and were observed for adenovirus CPE,

(B) After 13 days incubation, the (A) cultures were freeze-thawed and the content of
adenovirus was titrated in HEK assay cell cultures.
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TABLE III. Attempt to Induce Infectious Virus from Adenovirus Hamster Tumor Cell Cultures by SV,
‘“Helper’’ Virus with Test for Induced Virus by Copropagation with Indicator Cells. Exp 1.

Copropagation Subpassage
with indieator into HEK
HEK (B)* cells assay cells (C)§
<< Helper?? virus added (A) Obser- Obser-
Amt Period  period Cytopa- period
Tumor cell line Kind (TCIDy,) (days) (days)  thology (days)  Result
Adenovirus
Type 7 SV 108 & 102-° 1 18 Negative 47 Negative
(Pinckney) C1 heated SVt Trace ” ” ” ” ”
T.C. fluid (eontrol) { — ” ” ” ” ”
Type 7 SV 105° & 102 ” 10 ” 49 ”
(Grider) F1 heated SV, Trace ” ” » ” ”
T.C. fluid (control) — » ” ” ” ”
Type 18 SV 10%° & 10%° ” 9 ”? 41 »
(Chanock) A2 heated SV, Prace ” ” ” ” ”»
T.C. fluid (eontrol) — ” ” ” ” ”
SV,, (eontrol)
F5-1 SV 105° & 102° ” 10 ” 49 »?
heated SV, Trace i ” » ” ”

T.C. fluid (control)

” ” 3 ”” 1

¥ Half the cultures were copropagated with primary human embryonie kidney (HEK) cells in pres-
ence of 8V,, antiserum and half in absence of SV, antiserum.

t TCIDs, before heating same as above.

} Uninfected tissue eulture fluid from same lot of cells as used to prepare the SV,, virus.
§ Half the subeultures were made in presence and half in absence of added SV,, antiserum,

sera from tumor-bearing hamsters.

Attempted rescue of tumor virus by wuse
of “helper” wviruses. General and specific
details concerning the conduct of the ex-
periments are presented in the section on
Materials and methods and in the text. An
abbreviated outline relating specifically to
each experiment is given in Table II and
should be followed for purpose of explana-
tion. The capital letters in Tables III to
VIII refer to the appropriate sections of the
experiments designated in Table II.

Experiment 1. (Table I11). This experi-
ment was designed to ascertain whether live-
or heat-treated SV,, virus was capable of
rescuing residual adenovirus genetic material
from adenovirus tumor cells with release of
infectious adenovirus. It is seen that the
HEK indicator cells which were copropa-
gated with the SV,, virus-treated adenovirus
tumor cells failed to show presence of infec-
tious adenovirus during the 9-18 day period
of observation (B). This was true of cul-
tures copropagated in the presence of added
SV, antiserum as well as of those in which
antiserum was not added to neutralize resid-

ual SV4 which might have infected the indi-
cator cells and rendered them less sensitive
to infection with adenoviruses. Subpassage of
the freeze-thawed extracts of the copropagated
cell cultures to HEK assay cell cultures failed
to reveal infectious adenovirus either in the
presence or absence of added SV, virus anti-
serum (C). Cultures in the uninfected tissue
culture fluid control series and in the SVy
tumor cell control system remained normal
throughout the observation periods shown.
At the end of the observation period all sub-
cultures showed typical adenovirus cytopathic
effect upon challenge with adenovirus in-
dicating continued susceptibility of the HEK
cells to adenovirus. It was concluded that
infectious adenovirus was not released from
any of the adenovirus tumor cell lines which
were studied.

Experiment 2. (Table IV ). The approach
in this experiment was essentially the same
as for Exp. 1 except that, in addition to co-
propagation and subpassage, tests for in-
fectious adenovirus in supernatant fluids were
made directly into the HEK assay cells. It
is seen that the adenovirus tumor cell lines
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TABLE V. Attempt to Induce Infectious Virus from Adenovirus Hamster Tumor Cell Cultures by RS
‘‘Helper’’ Virus with Test for Induced Virus by Copropagation with Indicator Cells. Exp 3.

Copropagation Subpassage
with indieator into HEK
HEK (B)* cells assay cells (C)§
¢¢ Helper?? virus added (A) Obser- Obser.
Amt Period  period Cytopa- period
Tumor cell line Kind (TCIDs,) (days) (days)  thology (days)  Result
Adenovirus
Type 7 RS 10t 1 8 Negative 50  Negative
(Pinckney) C1 heated RSt — o » » ” »
T.C_ ﬂllld (GODtI‘Ol) :t . ” 2 2 ” ”
Type 7 RS 104 i 10 ” 47 ”
(Grider) F1 heated RS . » ” » » »
T.C. fluid (control) — ” ” »” ” ”
Type 18 RS 104 » » ”» 48 ”
(Chanock) A2 heated RS . ” ”» ” ” »”
T.C. fluid (control) -— » ” ” ” ”
SV,, (control)
F5-1 RS 10* ) » ” »” ”

heated RS —
T.C. fluid (control) —

* Half the cultures were copropagated with primary human embryonic kidney (HEK) cells in pres-
ence of RS antiserum and half in absence of RS antiserum.

t TCID, before heating same as above.

1 Uninfected tissue culture fluid from same lot of eells as used to prepare the RS virus.
§ Half the subecultures were made in presence and half in absence of added RS antiserum.

which had been incubated (A) with live- or
heat-treated SV,, “helper” virus failed to
show presence of infectious adenovirus when
the tissue culture fluid was removed from the
cultures, treated with SV, antiserum and
tested in HEK assay cells (B). Likewise,
the trypsin-dispersed cells from the SV,
virus-treated tumor cultures (A) failed to
show presence of infectious adenovirus when
added to the assay HEK cells (C) or upon
subpassage (D) of this material to assay
HEK following freeze-thaw. Cultures in the
uninfected tissue culture fluid control series
and in the SV, tumor cell control system
remained normal throughout the observation

periods shown. At the end of the observation

period, assay cultures (B and D) were
challenged with adenovirus 7 to prove the
susceptibility of the HEK cells to adenovirus
and all showed typical adenovirus cytopathic
effect. It was concluded that infectious
adenovirus was not released from any of the
adenovirus tumor cell lines which were
studied.

Experiments 3 and 4. (Table V and VI).

These experiments were designed to ascertain’

whether live- or heat-treated RS “helper” vi-
rus was capable of rescuing residual adenovi-
rus genetic material from adenovirus tumor
with release of infectious virus. The conduct
of the experiments was the same as for Exp. 1
and 2 employing SV, virus except that the
RS virus was substituted for SV, and anti-
serum against RS virus was employed for
purpose of neutralizing the “helper”. The
data in Tables V and VI support the con-
clusion that exposure to RS virus did not
bring about release of infectious adenovirus
from the adenovirus tumor cell lines which
were studied nor did it affect the susceptibility
of HEK assay cultures to adenovirus infection
upon challenge at the end of the experiment.
In preliminary studies, RS virus had been
found to replicate in HEK cells with only
slight cytopathogenic effect (CPE). Primary
HEK cultures which were inoculated with RS
virus and observed for 15 days showed
minimal CPE but, upon subpassage to Hep-2
cells, typical syncytial formation occurred.
The latter was attributed to virus replication
since RS virus infectivity is quite labile(17)
and since the virus which was present in the
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TABLE VII. Attempt to Induce Infectious Virus from Adenovirus 7 Hamster Tumor Cell
Culture by Reovirus 1 ‘‘Helper’’ Virus. Exp 5.

Helper virus added Subpassage to HEK
Observation (A) assay cells (B)*
Period Observation
Kind & (amount) (days) Cytopathology period (days) Result
Reovirus type 1 6 Complete 46 Negative
(10%° TCID,) (Reovirus type)
None 6 None ” ”

* HEK cultures maintained in the presence of reovirus 1 antiserum.

TABLE VIII. Effect of Simultaneous SV,, Virus Infection on Replication of Adenovirus 7
(Pinckney) in Hamster Kidney Cells. Exp 6.

Normal hamster kidney cell culture

Observation (A)

Adenovirus titer
measured on subpassage

Inoculum Period in assay HEK (B)
Virus TCIDy, (days) Cytopathology TCID;,/0.1 ml at 35 days
Adenovirus 7 107 13 +* 108
27 kil 107,5 2 ” 10]‘8
plus 8V, +105°
SV, 105-° ” 0 None
None 0 ” 9 ”

* Cytopathology was of the adenovirus type.

original inoculum would have been inactivated
during the incubation period at 36°C. Slow
growth of RS virus strains in primary or
secondary HEK cells with minimal CPE
was reported by Bennett et @¢l(17) and by
Beem et al(18).

Experiment 5. (Table V1I). The ability
of reovirus 1 to “rescue” adenovirus from
Pinckney adenovirus 7 hamster tumor cell
line C1 was measured. The reovirus which
was added as a “helper” virus caused total
destruction of the C1 tumor cells within 6
days(A). Subpassage of the freeze-thawed
(A) cultures to HEK assay cell cultures (B)
in the presence of reovirus 1 antiserum failed
to reveal the presence of adenovirus. Again,
the assay cells retained their susceptibility
to adenovirus upon challenge. It was con-
cluded that superinfection of adenovirus
.tumor cells with cytopathogenic reovirus 1
did not bring about release of infectious
adenovirus from the C1 tumor line.

Effect  of SV, virus on replication of
adenovirus in normal hamster cells. Ex-
periment 6. (Table VIII). An experiment
was carried out to ascertain whether SV,

virus would facilitate propagation of adeno-
virus in hamster cell cultures as had been
shown for monkey renal cell cultures(19-22).
Normal hamster kidney cultures were simul-
taneously inoculated with adenovirus type 7
strain Pinckney and SV, virus or each virus
alone. The cultures were observed daily for
cytopathic effect throughout 13 days of in-
cubation at the end of which time the cultures
were freeze-thawed and titrated in HEK as-
say cultures. Adenovirus type 7 virus in-
oculated either alone or in the presence of
added SVy virus produced a minimal cyto-
pathic effect after 3 days and this did not
progress. The small amount of adenovirus
detected by subpassage on the thirteenth day
after inoculation may have been residual
virus from the initial inoculum or might have
been derived from minimal adenovirus repli-
cation in the hamster kidney cells. It was
concluded that the SV, virus did not en-
hance the replication of adenovirus type 7 in
normal hamster kidney cells.

Discussion. The present experiments were
undertaken to attempt release of infectious
virus from adenovirus tumor cells of ham-
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sters which were carried in cell culture. In-
fectious virus had never been detected in
any of the tumor cell lines during a long and
exhaustive test period. The cultures did,
however, carry “T” antigen marker which is
considered indicative of the continued pre-
sence of viral genetic material. The choice
of tumors in the present experiments was
purposeful in attempting to simulate the
hypothetical situation as it might apply to
adenovirus-caused tumor in man.

The methods employed for testing for in-
fectious virus in the experiments were aimed
at maximizing the chance for demonstrating
infectious virus, especially through employ-
ment of long incubation periods. The viruses
which were chosen to act as “helper” agents
for rescue purpose were selected for various
reasons. SVyo virus was employed because of
its known activity in making possible or in
enhancing replication of adenoviruses in
monkey renal cell cultures(19-22), in poten-
tiating the oncogenicity of adenovirus type
12(23) and because of its demonstrated abil-
ity to hybridize with adenoviruses(24-27).
Respiratory syncytial virus was chosen be-
cause of the frequent association of adeno-
virus and RS viruses in patients with acute
respiratory illnesses(28). This suggested
possible evoking of latent adenoviruses by the
infection with RS virus. Reovirus 1 was
chosen because it propagates readily in ham-
ster cells in culture and because it has an
unusual association with the mitotic ap-
paratus of the host cell(29,30). During re-
plication, the reovirus antigen apparently has
an affinity for the spindle and centriole mate-
rial and can be carried along through mitosis.
Reovirus type 3 shares a number of properties
with the wound tumor virus of plants, one of
which is double-helical RNA(31), and has
been recovered from cell cultures of Burkitt’s
lymphoma(32) though its relationship to
human tumor is unknown.

It has been reported that certain adeno-
viruses may undergo an abortive growth cycle
in monkey renal cells with formation of “T”
antigen but not of infectious virus(22). Ade-
novirus 7 probabbly undergoes such abortive
replication in primary hamster renal cells in
culture since slight cytopathic effect may
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develop on primary virus passage and since
“T” antigen has been detected by fluorescent
antibody staining in hamster embryo cells
infected with the virus(12). In contrast to
the monkey kidney cell system, added SVi,
virus failed to enhance propagation in ham-
ster cells.

One factor of importance for any ‘“helper”
virus to enhance replication or to “rescue”
residual genome of another virus in a partic-
ular cell might be related to the ability of the
“helper” to replicate freely in that cell. Thus,
the RAV “helper” of Rous sarcoma genome
(14) in chick embryo and SV “helper” of
adenovirus in monkey kidney culture both
propagate freely in the cell in which the as-
sistance is observed. In the adenovirus tumor
cells employed in the present study, SV4o and
RS viruses replicated poorly, if at all, while
reovirus 1 was replicated freely. SV4 virus
also fails to cause lysis or to produce cyto-
pathology in normal hamster cells(6,33-35).

The ability of a “helper” virus to replicate
in the host cell may not be the only requisite
for successful “rescue” or enhanced propa-
gation since it has been shown that measles
and herpes simplex viruses, which reproduce
freely in monkey kidney cells, do not enhance
the growth of adenovirus 7 in these cells(22).
Further, virus growth enhancement may be
quite virus-specific since it has been shown
that herpes simplex, rabbit papilloma, vac-
cinia, human wart and measles viruses all
fail to enhance replication of adenovirus in
monkey renal cells(22,27).

The findings in the present study provide
convincing evidence for the failure of the
various candidate ‘“helper” viruses to ‘res-
cue” residual adenovirus genetic material
from adenovirus-induced tumor cells in the
form of infectious adenovirus. It may be
speculated that the viral genetic material re-
tained in the tumor cell which is sufficient to
produce “T” antigen may not be sufficient
to replicate the infectious virus or is too
highly “integrated” in the cell to be capable
of rescue. The possibility remains, how-
ever, that agents other than those tested
might have been capable of adenovirus res-
cue. Whatever the factors involved, it ap-
peared quite clear in the present studies that
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the candidate “helper” viruses employed
failed to afford sufficient or proper com-
plementation or facilitation to effect release
of infectious adenovirus from hamster tumor
cells induced by types 7 or 18 adenovirus.

Summary. Cell culture lines of virus-free
hamster tumors which were initiated by ade-
novirus 7 (Pinckney and Grider) or by ade-
novirus 18 and which synthesized ‘““T"” antigen
were tested exhaustively for release of in-
fectious adenovirus following addition of
candidate “helper” viruses including SV,
respiratory syncytial virus and reovirus
type 1. Attempts to detect adenovirus were
by copropagation with susceptible indicator
cells and by subculture of supernatant fluid
or of disrupted cells in a sensitive assay cell
system. In no case was infectious adeno-
virus recovered. The data permit speculation
that the adenovirus genetic material retained
in the tumor cells which was sufficient to code
for “T” antigen might have been too highly
integrated in the cell or might have been in-
sufficient in amount to produce infectious
virus. Alternatively, the “helper” viruses
chosen might not have been appropriate to
demonstrate the effect. Whatever the factors
involved, it appeared quite clear that SV,
RS and reovirus 1 agents failed to afford suffi-
cient or proper complementation or facili-
tation to effect release of infectious adeno-
virus from adenovirus 7 and 18 tumor cells
of hamsters.
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