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Yamada-kami, Suita, Osaka

(Received Ap"119,1974)

uMMARY Two cell lines were obtained from an ovarian lymphoma and a splenic
lymphoma, respectively of chicks with Allarek's disease (A/D). They were de-

signated as line MOB-I and INISB-I, respectively. The^ \\, ere grown in nutrient
mixture RPM1 1640 supplemented with 10 to 209, fetal calf serum at 41 C in a
humidified atmosphere of 57, CO, in air. Both lines consisted of lymphoblastoid
cells. The cells gave a negative peroxidase reaction and, did not adhere to the sur-
face of the culture vessel. The MOB-I line degenerated after 320 days, \\, hile the
A{SE-I line ITas so far grown \\, GII for over 240 days. Recultivation of cells of the
NIOB-I line from ai\ early culture which had been kept in a deep freeze, is tinder
way. ImmunofIuorescence tests were performed on these lines to detect \, ITal
antigen (VA) and cell surface antigens (CSA) of A/DV. Cultures consistently con-
tained some VA positive cells but very fe\\, CSA positive cells. Electronmicroscopic
examination showed that some cells contained several particles regarded as nticleo-
capsids and empty capsids of herpes virus in their nuclei, but no mature \, iral par-
ticles were observed in any cells. No cell-free \, irus could be isolated from either
culture fluids or disrupted cells of these lines, but A/D\I could be leisolated after
cocultivation \\, Ith susceptible chick cells. A chromosomal aberration \\, as observed
in MSB-I line cells. C type particles were not observed in any cells. Both lines
gave negative reactions in the CoFAL test and RTF tests for avian Ieucosis \, irus
(*,. LV). Th" g^ antig. n of AL\I w^^ pre^, nt in MOB-I line colts, but n. t in
^, IsB-I line cells. Ten cloned sublines derived from the MSB-I line also contained

some \;A positive cells. This is the first time that LTD\I asscciated lymphoma cell
lines have been obtained and they should be useful in comparative researclT on her-
pes associated lymphocytic cell lines.
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INTRODUCTION

\. Tarek's disease virus (AIDV) has many, ad-
vantages over other oncogenic herpes viruses

I Parts of this \\. ork \\, ere presented at the 5th
International Symposium on Comparative Leu~
kernia Research in Nagoya, September, 1973,
at the 32nd Annual IVleeting of the Japanese

for experimental purposes, since much infor-
mation is available o1T its pathology and \, iro-

Cancer Association in Tokyo, October, 1973 and
at the 21st Annual Aleeting of the Society of
Japanese Virologists in To1<yo, November, 1973.
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logy, on the prevention of the disease and on
determinants of the incidence of the disease of
AIDV. However one of the most serious dis-

advantages of using A/D\; is that no cell line
derived from an A/D lymphoma is available
(Kl"in, 1972). Akiy"mitt a1. (1973) an. .^ed, d
in obtaining long term culture cell lines, named
NIOB, derived from an ovarian lymphoma of
an A, ID chick, as stated in a preliminary report.
This paper describes 2 cell lines, NIOB-I
and 11\IsB-I, derived from A{D lymphomas
and the characteristics of these lines.

A, IATERIALS AND METHODS

I. Gillttti'e of cell lilies

I) Nledium
Nutrient mixture RFM1 1640 medium supple-

merited with 10 to 2091 fetal calf serum, and 100
units of penicillin and 100 I, g of streptom}. cin per
in I was LISed through out (RFMl gro\\, th medium)

2) Initiation of culture

Cultivation of cells from 22 MD lymphomas
obtained from 20 chicl<s \\, as attempted, as shown in

Table I. The 141ymphomas in Group A were
obtained by inoculating one day, old chicks \\, ith
blood from chickens infected \\, itl\ the MDV BC-I

strain, kindly supplied by Dr. A. Okani\\. a (Tanabe
Pharmaceutical Co. , Ltd. ). The 61ymphomas in
Group B \\. ere obtained b}, inoculating one da\, old
chicks with 21/0' cells of the NIOB-I line. T\\o

of these lymphomas were splenic tumors, and the
These tumors \\. eierest were ovarian tumors

minced Into \, ery small fragments \\, Ith surgical
kni\, es. The minced materials \\, ere gently pipet-
ted in Hanks' balanced salt solution and then

passed through 61ayers of gauze and centrifuged at
1,000 rpm for 5 min. The packed cells \\, ere
resuspended in RPNll growth medium at a final
count of 5 XIO" cellslml and 15 inI of the cell sus-

pensioi, were seeded into a Falcon Petri dish (100 x
20 mm)

3) \laintenance of cultures
Cultures \\, ere maintained at 41 C in a humidified

atmosphere of 5 V. CO2 Floating cells
wei. e removed \\. ith the medium and 15 or 30 inI of

fresh medium \\. ere added. Then the suspended

cells were dispersed in 2 or 3 ne\\, dishes. Sub-
CLIltivation \\, as carried out even, 2 or 3 day's

2. 1,111,111i, o11,101 esceiice tests for MD I' alitige, I

Direct jinmunofiuorescence tests to detect viral

antigen (VA) and cell surface antigens (CSA) of
MD\7 \\. ere performed by the methods of Naito et
a1. (1969) aiTd Ishikawa at a1. (1972) respectively

3. CIOi!111g 111 soft agrii

RFMl growtlT medium was used for the cloning,
with addition of 0.48 7, and 0.3 % acetone \\. ashed
Bacto-agar for the base and seed layers, respectively'
Conditioned media \\, ere collected from cultures

of the MOB-I and MSB-I lines in the logarithmic
phase of gro\^th, passed through a membrane filter
of 450 in A pore size and stored at 4 C, and \\. ere
added at concentrations of 5 to 10% to botlt the

base and seed layers. Three inI of seed agar, con-
taining MSB-I line cells, \\, ere layered onto 3 in I
of the base agar in a Falcon Petri dish (60 XI5 mm)
Then disltes \\. ere incubated in a Co" incubator at

41 C. With lit 7 to 10 days after plating, \\, ell
Isolated colonies were picked up with a Pasteui
pipette, transferred to RPMl growtlt medium
containing 5 to 10% conditioned medium and
incubated in the Co" incubator at 41 C

+. Resi'stance 1'11di, ci'Ing factoi (RIP) test
The RTF test \\, as made on the kiloB-I and

AISB-I line cells. The medium \\, as removed from

the cells and used to measure RIF activity, by the

method of Rubin (1960). Chick embryo fibroblast
cultures \\, ere made from 9-day embryonated eggs

of RIF-free breeder chickens of the CIE type and

used for detection of subgroups A, C and D
Fibroblast cultures n, ade from 10-day embryonated
eggs of Japanese quails were Lised for detection
of subgroup E. The Rous sarcoma viruses used
were gifts from Prof. Toyoshima in this Institute
RIF tests \\, ere performed in inoculated and control
cultLires at the third cell transfer level to determine

resistance to superinfection \\. ith Rous sarcoma
Tl\e Eagle growth medium used consisted

of 90 parts of Eagle's medium, 5 parts of Inact-
Ivated calf serum, and 5 parts of Difco try, ptose
phosphate broth, \\, ith 100 units of perilcillii, ,
100 Ag of streptomycin and I 14g of Fungizone per
in I. The viruses Lised \\, ere the Schmidt-Ruppin
straiiT of Rous sarcoma virus of subgroup A and
subgroup D, avian sarcoma virus B77 of subgroup
C and pseudotype Bryan biglT titer strain of Rous
sarcoma \, irus of subgroup E
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5 .Igg/!till!rill'o11 msnJ, tc, 't/! colicniinuo/^}! a

The method of In bar and Sachs (1969) was used
Cells of the NioB-I and ATSB-I jiltes and normal

spleen lymphocvtes were \\ashed one or three times

\\ith Ca- and A'Ig-free phosphate buffered saline
(PBS), pH 7.2 and then diluted to a concentration
of I-3 XIO" cells per inI \\ith PBS. To test for

agglutination, 0.5 in I \. o1umes of different concen-
trations of concanavalin A in distilled water \VCrc

mixed \\. ith 0.3 inI of the cell suspension in a 35-mm

dish, and the time required for agglutinatioi. was
observed \\, itIT a binocLilar nTicroscope. Agglutina-
tion \\. as considered to be positive \\ hen over 759,

of the cells agglutinated and one aggregate contained
at least 5 cells

6. GII/!!lyes of ch, tit Armicy cc//s (CK), c/11th e, ,161yo
1/6/'61nsts (GE) find chic/* '11/6, yo jibrob/nsis (DE)

Kidnevs from I- to 10-dan. old RIF free clticks

were washed in PBS (PI{ 7.2), to removed blood,
minced \\. 111, surgical 1<nivcs, and rcwahcd ; the
cells were collected after treating the ntince \\ ith
0.25 'b trypsin at 37 C at 20~minute intervals. TITe
trypsinized cells \\. CTC passed through 6 layers of
gauze and centrifLiged at 1,000 rpnt for' 5 minLites
The packed cells \\. ere FCsuspended in gro\\. tit me-
diun, , consisting of nTedium 199 containing 10%
calf serunl and 100 Linits of penicillin and 100 14g
streptomycii\ per in I and adjusted to a final count
of 1.5 to 2.0 x 10" cells per InI. 100-innt dishes were

eaclT seeded \\, ith 10 in I of the cell suspensioiT and

incLib:ited at 38.5 C in a humidified atmosphere in
5 q, CO2 in air. ConHuent monolayers de\, eloped
in 34 days. CE and DE culturcs \\. erc prepared
front decapitated 9- to 10-day. RIF embryos and
decapitated 10-day, dtick embryos. Procedures foi
culture \\'ere as for Cl< cultures, except titat tr\.-

psinization was done at 5~minute Intervals. The
packed cells were resuspended in the same growth
medium and adjusted to a final count of I 110"

inI. \Jolumes of 4 and 10 inI of cellcells per

suspension were distributed in 60-mm tind 100-mm

dishes, respectively and coverslips (11 x 40 mm)
\^ere placed in some dishes to obtaiit cells for his-
to logical obser\, at ions and for jinmunoHuoresceitcc
tests

to 3 x 10' cells of the AJOB-I or MSB-I 1111e were

inoculated and the dishes were kept at 37 C. T\^o
days after Inoculation the liquid medium \\as re-
placed b}' maintenance nTedium. Cells \\. etc ob-

ser\. ed every day. \\'heit CPE \\'as detected, co\. er-
slip cultures \\. ere fixed in Bouin's solution and
stained with hematoxvlin and eosin. For detection

of A, ID \, A, coverslip CLIltures \\ ere fixed in cold

acetone and stained \\. itit FITC conjugated MD
chicl<en ;,-globulin. The maintenance ritedium
consisted of medium 199 colttaining 2V. calf serum
and 100 Linits of penicilliit and 100 Ag stroptom\'cin
per in I

To isolate cell-free virLis, 5 x 10' MOB-I cells

or ATSB-I cells were suspended in one nil of culture
medium and disrupted b\. sonic vibratioi. for 5 min
at 9kHz (Irisonator ntode1 200 IV1, 1<ubota Instru-

merits Incorp. , Tokyo). Then the preparation \\ as
ccittrifuged at 5,000 rpm for 15 min and 0.2 inI
of the superITatai, t \\'as In DCulated onto monola\. ers
of CE cells in dishes (60 115 mm). After adsorp-
tion for t\\o Itr, 5 inI of ntaintenance medium \\. crc
added and CLIlturcs \\ crc obscrved cven. dan' for

7 to 10 da\. s

8. Coinp/eiiieiit-/I\nilo, I Ies!s

The complement-fixation (CF) test for. detection
of avian ICUkosis group-specific antigen (gs antigcn)
\\, as performed \\. Ith the nticrotiter technique, over-
niglTt fixatioi, at 4 C and 2 Linits of complement
(Sarina at all. , 1964). Four Linits of antibody \\. ere
Lised for all antigen detectioit tests. Samples of
5I 10' cells of the NIOB-I or A, IsB-I line were

suspended in 0.5 in I of PBS, homogenized gently
witl, a tenoiT homogenizer, subjected to one c\ cle of
freezing and thawing and centrifuged at 2,000 rpm
for 5 min. The SLIPernatant \\'as stored at -70 C
until use. Control gs antigen and anti-gs pigeon
sera \\. ere gifts from Prof. 1<. Toyoshim:I in this
Institute. Reactions of 3+ to 4+ in the jibsence

of positive reactions in ITormal control cultures and
in the absence of anti-complementary. reactions

were considered evidence of gs antigen

7. '11/1s 1301nt, 'o11 Ironi the liner

The gro\^th medium of monolavers of Cl< CUI-
tures or CE cultures in 100-mm dishes \\. as re-

placed by maintenance medium. Then I XIO"

AKiYA\IA, Y. and S. 1< ato Cell If"es fro"I Iy, ,iphomas of Mai'eh's disease

RESULTS

I. Ge"eiwl PI. ogress of the cell hires
After cultivation for one day, live cells de-

creased rapidly in number. Some large Iym-
phoid cells survived and floating single cells
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began to grow actively after 4 to 5 days' culti-
Since fibroblastic cells also grew onvation.

the bottom of the culture plates, only culture
fluids containing floating cells were transferred
to new dishes. In only two of 22 trials
was continuous cultivation of cells successful

(Table I). When cultures were kept at 37 C
instead of 41 C, cells rapidly degenerated.

TABLE I. Trials to combate cells o61at}led from lymphomas of A, /D chicks

Grouptt
Chicken

No

Floating cells survived longer at 38.5 C. How-
ever, trials at this temperature were not suc-
CGssful. The two cell lines obtained from the

ovarian tumor of chicken No. 4 and the splenic
tumor of chicken No. 15 were designated as
the A10B-I line and the MSB-I line, respec-
tively.

2

3

4

A

Days after
inoculation

>

40

42

44

44

45

45

48

48

48

50

51

52

56

60

6

7

8

9

10

11

12

13

14

Lesions"

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

V, N

B

Cultured tumor"

" A, each chick inoculated intramuscularly \\'ith 0.2 inI of blood of chickens infected \\'ith BC-I strain of
IVlarek's disease. B, each chick inoculated intramuscularly \\, ith 2 x 10' cells of NIOB-I

" V, visceral lesion : The gonads and spleen \\, ere most consistentl}, involved, althougll, in man\' cases,
almost all visceral organs \\, ere involved. N, neural lesion : Sciatic nerves were examined

" All cultures \\. ere kept at 41 C

Ovarian t

Ovarian t

Ovarian t

Ovanan t

O\, arian t

Ovarian t

Ovarian, splenic t
Ovarian t

Ovanan t

Ovarian t

Ovarian, splenic t
Ovarian t

Ovarian t

Ovanan t

15

16

17

18

19

20

2. Aloofe of cell growth
The MOB-I and LisB-I line cells did not

become attached to the glass but floated free in
the medium, as single cells or sometimes as
transient clumps of about 10 to 20 cells. Large
clumps were frequent in cultures of the ALSB-I
line. The rate of growth of IVIOB-I cells was

56

42

46

48

48

56

Cell line

MOB-I

108

Splenic t

Ovarian t

Ovarian t

Ovanan t

Ovarian t

Ovarian t
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determined in three dishes (100 x 20 mm) con-
taining 15 inI of the same cell suspension after
10 and 100 days of culture. The results in
Fig. I show that the doubling time of cells was
about 24 hr and that cells grew actively at 41 C
but poorly at 37 C. The cells were usually
maintained at the concentration of about 8 x

105 to 3 XI06 cellsjml by addition of fresh

MSB-I



medium, and the growth rate at cell concentra-
tions below 3 x 10' cellslml was not good.
But growth of cells at an initiation concentra-

a8
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a
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FIGURE I. or, ci DJ 1,111pernti, re o11 the g, oret/, I ate o. 1
MOB-I fill, cells. 0,41 C, rifte, ' 10 days ci, /ti"n-
12'01!,' ., 37 C, riftci' 10 days c, ,!t, '"atio, I, . A, 41 C,
,{Iter 100 of"ys c, ,/t!b"!1011, A, 37 C, riftei 100 ofnys
elf /tJ"fillo, I

tion of I x 10' cellslml was markedIy increased
by addition of 10 to 20y, conditioned medium
to th, fre^h madium (Fig. 2). Additi, n of
over 407, conditioned medium did not increase
growth. Unfortunately the A10B-I line cells
became contaminated witlt fungi at the third
crisis after cultivation for 320 days and died
(Fig. 8). Recultivation of the line with cells
from an early stage of culture Is under way.
During these crises small, irregular-shaped
cells became predominant, and the division
time of cells was prolonged, even thouglT the
medium was changed. The MSB-I line
grew more actively than the MOB-I line.
The results in Fig. 3 show that the doubling
time was only 10 hr at 41 C and cells could
even grow at 37 C with a doubling time of 28 hr.
After 9 weeks of culture, the MSB-I line cells
were cultivated with Toy, calf serum in place

A
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of fetal calf serum. After poor growth for the
first 2 months, cells began to grow actively,
with a division time of 15 hr. The growth
rate of MSB-I line cells was prolonged at
a cell concentration of over 2 x 106 cells inI.

The optimum cell concentration for MSB-I

FIGURE 4. 87ne@, preparation of MOB. I fine cells
ofte, 30 days' cz, It fontio, ,. Flited tufth ,Methanol,
stained tufth GE'emsa solartio". The line consists of
lymphob/astoid cells

cells for growth ranged from 2 105 to 8 105
cells in I. The MSB-I line cells has had no

crisis, although it has been cultured for 240 days

I

FIGURE 5. Smear prep@, atio, , of MSB-I lzhe cells
41te, 240 days' ct, !ti"@tio, ,. Giem$@ st@i, ,

FIGURE 6. Thin sect, '0, , elect, 0, , mr'c, og, riph of a Jan"phobiasto, 'd cell of the MOB- I hire.
herpes-type capsid sty, ,ct, ,, es @, e o6sertied (arrows)
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(Fig. 9).

3. Cell intorphology
I) Light microscopy
Cultures of both lines always consisted en-

tirely of free-Boating cells. Most of the MSB-
I line cells were round and very few cells were
irregular-shaped, but the latter were fairly
frequent in cultures of the MOB-I line. Cells
of both lines were about 8 to 15 11 in diameter
in the floating state. MSB-I line cells were
somewhat larger than MOB I line cells. No
difference could be detected between the free

single cells and cells in clumps. In prepara-
tions of the MOB-I line cells stained with

Giemsa about half the cells were round and

half irregular-shaped. Nucleoli of cells in ad-
vanced passages were not distinct. As shown
in Figs. 4 and 5, the cells were usually smaller

than MSB-I line cells. Fig. 4 represent MOB-
I line cells cultured for 30 days. In prepara-
tions of MSB-I line cells stained with Giemsa

most cells were round, and frequently contained
one or two nucleoli. Fig. 5 represents MSB-
I line cells cultured for 240 days. Both
MOB I and MSB I line cells gave a negative
peroxidase reaction

2) Electronmicroscopy
Electron microscopy showed that cells of

the MOB-I and MSB-I lines were 8 to 15 14
in diameter and had a fine structure typical of
undinerentiated lymphocytic cells. Charac-
teristic lymphoblasts were seen with a relatively
extensive cytoplasm packed with ribosomes
arranged in clusters, with round or kidney-
shaped or irregular nuclei, and with a smooth
cell sudan, (Fig. 6,7). Th. MSB-I line cell^
had more abundant mitochondria than MOB-I

FIGURE 7. Thi, , section electron in, 'c, o870ph of a lymphob!@stoid cell of the MSB. I jaile. 800e, o1 herpes-type
capsid structures ore o6se, ?led in both the it"cle"s and cytop!@s, " (@7,000s).

AKivAMA, Y. and S. Kato Cell limes from lymphomas of Marek's disease



line cells. The nuclei of some cells of both

lines contained several particles which seemed
to be nucleocapsids and empty capsids of
herpes type virus, but no enveloped particles
have yet been observed in any cells. Some
cells \\, ith herpes capsids showed degenerative
changes. Generally the nuclei of MSB-I line
cells contained more capsids than those of
ATOB-I line cells. Some cells of the MSB-I

line contained many capsids even in the cyto-
PIasm (Fig. 7). The percentages of cells con-
taining capsids corresponded well to the per-
centages of cells having AllDV antigen, de-
monstrated in jinmunof{uorescence tests. No

C-type particles were observed in any cells.

<:

I: 100

+. Direct 1'711?nunqjl"oresce"ce tests
Smears of MOB~I and MSB-I line cells on

coverslips were dried and fixed with cold ace-
tone, and stained with fluorescein ISOthiocva
nate-conjugated y-globulin obtained from MD
chickens for detection of MD VA.

A small proportion of the MOB-I and MSB-
I line cells were consistently VA positive, \\, hile
the percentage of VA positive cells varied (0.1
to 109'0) from passage to passage and from
clone to clone derived from the MSB-I line

(Fig. 8,9). Both lines also consistently con-
tained a small proportion of cells with MDV-
induced CSA. However, the percentage of

=
U.

q.
,

t.
=

80

~ 60
".

q.
L,

g 40
,.
~
>

e 20
a,
rin
co

^

a.
t,

"
.-

40 80 120 160 200 240
Days Days

FIGURE 8. Pel'celltdges of urnb/e calls (.^.) till of FIGURE 9. Pel'centnges of "in61e cells (.^.) alld
cells roll/! pH (0--0) 111 CIMtiires of MOB-I 1111c ce\s wrt/I pH (0^0) 111 ci, /till'es of MSB-I hire
cells of, ,1'111g cii!t, "rill'o11 101 320 ofnys cells di, rJ'Jig CIMt, ball'o11 101' 210 days

TABLE 2. Pe, coning, , of pH and CSH POS, 'ithe cell, ,'" clones donb, d from MSB-I fine colts

5

40 80 120 160 200 240 280 320

< 100

,=

=

co 80

Clone

Uricloned

C2

C4

C7C

C 17

C 31

C 73

C 81

C 82

C 83

C 91

co
,

^

is 60
co

"
,

Colony emciency (%)

g 40
,,
"

>

. 20
co
un
re

.
,,
,

co

57

20

13

55

54

50

100

52

11

36

50

q

5

112

1.8

1.2

10.4

2.5

2.0

5.0

1.8

2.8

1.0

3.0

12.0

VA (%)

BIKEN JOURNAL V01.17 No. 3 1974

1.3

1.5

6.9

18

1.0

8.3

1.3

2.0

1.9

3.5

7.5

0.3

1.0

7.5

0.7

1.5

1.3

0.6

20

2.0

2.0

2.2

0.4

06

1.5

1.0

1.0

1.2

1.2

1.0

0.5

1.1

1.0

CSA (%)

0.1

0.3

1.6

0.7

0.6

2.3

08

0.8

0.2

0.6

1.1

0.1

0.1

3.0

0.3

0.1

0.8

O. 05

0.5

0.2

0.3

0.9



CSA positive cells was always smaller than
that of VA positive cells. Some cloned lines
derived from the MSB-I line had high per-
centages of CSA positive cells (Table 2).

5. Attempts to Isolate Dafus
CE cultures were inoculated with cell free

samples prepared as described in the MATE-
RIALS AND METHODS. However,
CPE or VA positive cells were observed during
an observation period of 10 days. CK CUI-
tures and CE cultures were inoculated with
either MOB-I line cells or MSB-I line cells.

Typical foci of MDV were observed 4 to 6 days
after inoculation. Cells constituting the foci
showed typical intranuclear inclusion forma-
tion of the herpes type. The number of foci
was very few and did not correspond to the
number of cells inoculated into the dishes.

In direct jinmunofluorescence tests, these foci
showed specific fluorescence of MD VA.
When virus was inoculated onto DE cultures,
typical virulent type foci appeared, as men-
tioned previously (Kato at a1. , 1970; Onoda
at a1. , 1971). That is, small foci consisting
of a few round cells were observed and on

staining with hematoxylin-Gosin after fixation
with Bouin scattered cells with intranuclear

inclusions were seen and small syncytia with a

few nuclei were observed 5 days after inocula-
tion (Fig. 10).

6. Cloning in soft agar
All efforts to obtain clones from individual

MOB-I line cells failed. However, individual
cells of the MSB-I line into coloniesgrew

seven to ten days after plating. These colonies
were approximately 0.5 to 3 mm in diameter
(Fig. 11). As shown in Table 2, the cloning
efficiency of the cells ranged from 10 to 1000
The cloning efficiency decreased with a high
initial cell density of over 500 cells per dish
because of decrease in the medium. The

optimal initial cell density was found to range
from 10 to 100 cells per dish. As shown in
Table 2, all clones which had been cloned
three times from MSB-I line cells, contained
about I to 10', VA positive cells and about 0.1
to 20 , CSA positive cells.

no

FIGURE 10. Formation of intr@""clear inch, sio"s i, I
DE culture 5 days ofte, in oct, kitio" of MD of, r's
iso1@tedf, @7n the MSB-I laite.

,

FIGURE I I. 00/07, ies of MSB- I lzhe cells I O days
ofte, ploti, ,g'

7. Aggl"tt'"@tin" by conc@"@Dan" A
The MOB-I line and MSB-I line cells were

both agglutinated by the carbohydrate-binding
protein, concanavalin A (Con A). The times
required for positive agglutination with aggre-
gates of at least 5 to 10 cells, at different con-
centrations of Con A, are shown in Fig. 12.
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FIGURE 12. Time required for agg!"ti"@tio" by Con
A of MSB-I Jin, c, !13 (0^0) and MOB. I I, it
cells (. .). Agglutination zoos considered to
be postti"e cohen o0e, 7570 of the cells goere aggl"tin@ted
and one agg, ,gate coint@med at Ie@st 5 cells. No ag-
gluti"@tin, , of normal chicke, , Iy, "phocytes from splee"
zoos observed econ ofte, 40mi" tufth 5001, g Con Aiml.

The degree of agglutinability of MSB-I line
cells was more than that of MOB-I line cells.

Aggregates of MSB-I line cells contained about
10 to 50 cells after treatment with 500 11g Con
A1ml for 20 min, whereas under the same con-
ditions aggregates of MOB-Inne cells contained
fewer cells. These cells did not agglutinate
on incubation for 40 min with the same con-

centration of NaCl without Con A, and no ag-
glutination of normal chicken lymphocytes
from the spleen was observed on treatment
with 500 14g Con Aiml for 40 min.

8. Karyotype
Chromosome analysis was kindly performed

by Dr. N. Takagi, Chromosome Research
Unit, Hokkaido University, Sapporo. Chro-
in OSome preparations were made according to
a routine air-drying technique after arrest of
mitosis by treatment with colcemid (0.1 Agjml)
for 2 hr. The modal chromosome number of
the MOB-I line cells was about 78, the normal
diptoid number of th^ chicken (Owen, 1965).

10 30 40
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Karyotype analysis confirmed the female origin
of the cell line, and revealed no apparent struc-
tural change so far as the 121argest pairs were
concerned (Fig. 13b). The karyotype of the
MSB-I line was similar to that of the MOB-I

line, except that No. I pair was heteromorphic
(Fig. 13c, 14). The ^hort arm w"s much long-
er in one of the hornologs than in the other.
Translocation rather than pericentric inversion
appeared responsible for the abnormality, since
the lengths of the long arms were coinparable
in both normal and abnormal hornologs. How-
ever, the origin of the extra segment could not
be determined. It remains unknown whether
MDV infection caused this aberration.

FIGURE 14. No. I pairs of ch, @7nosomes of MSB-I fine cells.

9. Tests for await Jewk0$2's 2:37"s (AL P)
The involvement of these line cells with

ALV was examined as follows. NO C-type
particles were observed in any line cells by
electron microscopy as described above. RIF
tests on both MOB-I and MSB-I line cells for

subgroups A, C, D and E of ALV and CoFAL

tests were consistently negative. Complement-
fixation tests for gs antigen of ALV were nega-
tive in the MSB-I line cells, while MOB-11ine
cells only gave a reaction of 3+ at a dilution of
I : I. The extent of this reaction is indicated

These results are summarized in Tableas

3.

TABLE 3. Tests for @0th" Jewkosz^ o27us

DISCUSSION

The present paper reports the first success-
ful long term cultivations of cells derived
from Marek's lymphomas. One of the re-
asons for successful cultivation seems to be

the temperature of the cultivation, since the
optimal temperature for growth of both
lines is 41 C. However, other unknown fac-
tors seem important, since the rate of suc-
cess (2 out of 22 trials) was rather low. The
MOB-I line cells grew for 320 days and
then died. The last culture was unfortuna-

tely contaminated with fungi, so we could
not determine whether about 320 days is
the life span of the line or not. Recultiva-
tion of cells from an early culture which
had been kept in a deep freeze, is under
way.

The MSB-I line cells were derived from an

MD splenic lymphoma of a chick which had
been inoculated with MOB-I line cells. A1-

though chicksinoculated with MOB-Inne cells
develop lesions, the cellular continuity of the
line has not been determined yet. However,
judging from their growth rate, lack of gs anti-

Test

C particles
coFAL

RIF

gs antigen

it Not tested.

MOB I

Line

+

MSB-I

NT"
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gen, cloning efficiency and chromosomal aber-
ration, A, LSB-I cells were probably not derived
from A, 10B-I cells, but from splenic lymphoma
cells by transformation witlT virulent viruses
released from the inoculated MOB-I cells.

Studies on the on cogenicity and characteristics
of the virus isolated from these two line cells

are also in progress.
These 2 cell lines are closely associated with

MDV, as demonstrated by the jinmunofi. uores-
cence technique and electronmicroscopy. All
ten cloned cells derived from I\IsB-I line cells
also contained some MDV antigen positive
cells. It Is unlikely that cell free viruses were
transmitted to cloned cells, because cell free
viruses were rarely obtained from the line.
it seems likely that MSB-I line cells are in-
trinsicalIy involved with the MD\I genome.
Application of the complement-fixing

inunoftLiorescence technique for detection of
a nuclear antigen, analogous to the nuclear
antigen EB\I (Reedman and Klein, 1973) and
A{D\I nucleic acid hybridization, such as that
carried out by Nazerian et a1. (1973) could
danfy this point.
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