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I~ICrpcsviruses navc beciT CStablishcd to bc
tl\c ctiologic jigcnts of sonTe lymphomas
(Churchill ai\d Biggs, 1968 ; \\litter at a1. , 1969 ;
NIClcndez at a1. , 1969) and to be closely associ-
at CLI with sumc ITUman tumors (Epsteii\ at al. ,
1964; zur Hausen, 1970). Burkitt's lymphoma
has been closely linkcd by seroepidemiological
studies (\\ITight, 1967; Hcnlc at a1. , 1969;
Gunvcn at a1. , 1970), elcctron microscopic ex-
aminatioiT (Epstcin et a1. , 1964) and nTolectilar
ITybridizatioil (zur Hausen at a1. , 1970) to the
Epstein-Barr herpes virus. A10reover, BUT-
kitt's tumors have been reported to contain
RNA related to the RNA of Inurine ICUkemia

vi"us (Kufe at a1. , 1973), and panti. Ies that
form a band in sucrose gradients at 1.16-1.19
gjcm' and I\ave both 60-70s RNA and reverse
transcriptase (Kufe at a1. , 1973). Peters at al.
(1973) and Fro"k. I at ,I. (1974) rep. rt"d that

dcvclopilTent of gross A'larck's discasc (A'lD)
tumors and dcatlT of AJID virus (A, IDV) in-
fected LST-SPF chickens only occured on con-
current infectioiT \\, ith aviaiT Ieukosis virus

(AL\/) and, us R, us-^^*.. in. d thus (RA\I)-2.
These data suggcst the possible implication of
RNA tumor virus in thc oncogenesis of these
oncogenic herpesviruses. On the other hand
\\litter at a1. (1975) claimed that chickens free
of exogenous AL\I infection, replicating endo-
gun, us AL\, (RAY-0), g* antig. n andl. " chink
h. ip, " hat'rs (chf) were fully storeytibl. to
induction of A{D by I\ID\I alone. Thus, exo-
genous AL\I infection at least does not appear
to bc a requisite for A{DV-induced oncogenesis

Two LLD lymphoma cell lines ITavc
been established and designated ATOB-I and
I\IsB-I, respectively (Akiyama at a1. , 1973 ;
Akiyama and 1< at(), 1974). These line cells
were proved to be closely associated with A, IDV.
However, no evidence was found for associa-
tion of AL\I with these line cells in coinple-
mont-thatI. n f, " AL\I (CoFAL) and restst-
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an CG-inducing factor (RIF) tests or by electron
microscopic examination for C particles in thin
sections of samples of the line cells, although
the gs test on MOB-I cells was t. A third
IVID lymphoma cell line, the MOB-211ne, has
recently been established and found to be
dually infected with A/DV and exogenous ALV
(Ikuta et a1. , 1976). The dual infection of this
cell line prompted us to reinvestIgate the possi-
billty of association of ALV \\, ith the ATOB-I
and ATSB-I cell lines.

The present work confirmed the Iacl< of
evidence for the expressions of endogenous (gs,
chf) and exogenous avian RNA tumor viruses,
in NIOB-I and MSB-I line cells.

1110B-21ine cells were used as a positive
controls. All three line cells were cultured as

described previously (Akiyama and Kat0,1974;
Ikuta at a1. , 1976).

Complement fixation assay of gs antigen of
ariaiT Ieukosis-sarcoma viruses, \\, as performed
on samples of nomogenized cells. Anti-gs
scrum was obtainccl from pigeons in which
wing \\, eb tumors induced by thc Schmidt-

RuppiiT straiiT of RSV, subgroup D, ITad re-
gresscd. The A10B-2 11nc gave a positive
result in this test but the MOB-I and TitsB-I

lines both gave negative results even though
previ. us Iy (Akiy, in^ and Kat. , 1974) th,
A10B-I line had given a t result.

The chf assay was performed as descrived
by \\leiss et a1. (1973) with a minor inodifica-
tion. The I\ID cell lines to be tested were

seeded at concentrations of 4 x 105 cells per
60-mm Petri dish in PRA11-1640 supplemented
with 1011 fetal calf serum and I Ifglml of
Fungizone or Medium 199 supplemented with
10% tryptose phosphate broth, 591 calf serum,
2V, bicarbonate, I 11glml of Fungizone and
1'11 chick serum. Immediately after seeding,
the cells were infected with I x 105 focus-form-

ing units of Bryan high titer strain (BH) of
RS\, (RAV-7) b. th in th, pre^. ne, and ,b-
sencc of 2Itglml of polybrene. BH-RSV
(RAV-7) w"^ p". p, gat"d on g^ (-), .hf (-),
CjBE cells once from thc original stock 1<1ndly
givcn by Dr. P. 1<. \;0gt. Thc culture fluids,
harvested on day 5, \\, CTe ccntrifuged at 3,000

TABLE I. GII/ jest o11 Ihi. ee AllD cell fines

Cell line

MOB-I

Assaycd on

in DCulum size

MSB-I

Medium

RPMl"

MOB-2

M. 199"

it Quail cells resistant to subgroups B and C of avian Ieukosis-sarcoma virus
" Chicken cells resistant to subgroups B and E of avian Ieukosis-sarcoma virus
' RFM1-1640 supplemented \\'ith 10% fetal calf serum and I jig/in I of Fungizone
it Medium 199 supplemented \\, ith 10% tryptose phosphate broth, 5% calf serum, 296 bicarbonate, I 11g/in I

of Fungizone and I% chick serum

RPlv, 11"

Polybrene

M. 199'1

+

RPMl"

T

+O

I in I

T

Q/BC'

Focus forming units/60 mm petri dish

I I XI03

I. 3 XI02

,. ' '10'

I. 5 xiO'

2.4 x 102

I. 3 x 102

5.5 x 102

I. 2 XIOa

I. 3 x 103

2.4 x 103
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5.4 xiO,

7.5 xiO'

CjBE"

0.1 in I



rpm for 10 min and then the supernatants \\, ere
assayed for focus-forming units on CIBE as
well as on QjBC. As sho^, n in Table I, the
NIOB-I and A'IsB-I lines botl\ gave negative
results in the chi test, \\, hile the A, TOB-2 line
which released ALV, subgroup A, gave a POSi-
tive reaction.

cultureFor reverse transcriptase assay,
fluids \\, ere collected froin suspension culturcs
of the ATOB-I and A, IsB-I lines, and ITom

quail embryo fibroblasts (QEF) and chick
embryo fibroblasts (CEF) co- cultivated \\, ith
ATOB-I, ATSB-I, or ATOB-2 cells and trans-
ferred once or twicc at 3- to 4-day Intervals.
The cultures \\, ere centrifuged at 2,000 rpm for
10 min, and then the culture H. uids \\, ere centri-
fuged at 22,000 rpm for 120 min and the latter
precipitates \\, ere resuspendcd in 11100 volumc
of standard buffer 10.1 M NaC1,0.001 M EDTA,
0.01 A1 tris (hydroxymcthyl) amino methane-
HCl, pH 7.41. The activity of reverse trans-
CTiptase of these samples was incasured with
exogenous templatcs \ISIng the DNA poly-
metasc assay systein of Haase ct a1. (1974) \\, Ith
" alight in, dint, tion (Owad" at "I. , 1975). A^

TABLE 2. Re"erse tiu"sc, 'iptose acti"111, of
culture nutds onei' boostei'ed I'ep/^tail'off o11
OEF UNd GEF, .

shown in Table 2 the A, 10B-I and A, IsB-I
lines did I\ot show any Increased activity of

while the I\10B-2 linereversc transcriptase,
did.

Alt irumunofi. uorescent test for a\, Iai\ Teti-
CUIocndotheliosis \, irus on these three cell lines
\\, as negative.

All the results are summarized in Table 3.
None of the results gave any evidence of the
association of expressio!\ of endogenous and
exogenous aviaiT RNA tunTor viruses \\, ItIl the
two A'ID lymphoma cell lines, kiloB-I and
A{SB-I. This, howevcr, does not exclude tl\e
possibility of participation of endogenous Ri\A
tumor virus genes in transformation I>y A/DV.
The results also indicate that transformation
by AID\; does not necessarily cause any ex-
pression of endogenous RNA tumor \, Irus, even
if it exists in these cells.

,

Relative

incorporation"
(pmoles)

0.1QEF

0.3CEF

0.1QEF

0.3CEF

14QEF

20CEF

0.1QEF

0.3CEF

" Each sample \\ as concentrated 100-fold before
the enzyme assay

b Poly(rA) : o11go d(pT)10 was added to the reaction
mixture and the relative incorporation \\as mea-

sured as uptake of 'H-thyroidine

Cell line

MOB-I

IvlSB-I

Co- culti\, ated
\^Ith

TABLE 3. Sum?, idly of evidence for assoczo-
11'011 of avian lei, fros, 's ofrus tenh MD lymphonm
cell lanes

NioB-2

None

gs antigen

chf test

Reverse transcriptase

C particles

CoFAL test

RIF test

AREV'

Cell lines

NioB-I MSB-I MOB-2

+

" Data cited from the paper of Akiyama and 1< ato,
1974

" Data cited from the paper of Ikuta at a1. , 1976
' Avian Teticuloendotheliosis virus
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