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SHORT COM1\IUNICATION

DENTONSTRATioN OF A A, JAREK's DISEASE TUA, 10R-AssOCi-

ATED SURFACE ANTIGEN (MATSA) ON SIX CELL LINES DE-
RIVED FROi\I A, IAREK'S DISEASE LYiVIPHO:\/IAS

HARUO A, IATSUDA, 1<AZUYOSHI IKUTA, HIROYUKI NIIYAiVIOTO and
SHIR0 1<ATO

Department of Pathology, Research Institute for NIIcrobial Discascs, Osaka L ni\ ersity,
Yamada-kami, Suita, Osaka

(R". ci\ed itI",. h 8,1976)

Studies o1t a A1arek's disease (A'ID) tumor
ccll-associatcd antigeiT have been greatly farci-
litated b\, the successful establishincnt of
lymphoblastoid celllines from A'ID lymphomas,
e. g. , th. MOB-I (Akiy, ina at a1. , 1973), MSB-
I (Akiy, in, and 1< at, , 1974), MOB-2 (Ikut"
at a1. , 1976), and the HPRS Line I and HPRS
Lin. 21ine^ (P. wall at a1. , 1974). Th" MOB-3
line \\, as recently established from an ovarian
tumor of a SPF chickeninoculated \\, ith A, IsB-I

cells using the nTethod described by Akiyama
and 1<at, (1974). Th, MOB-3 line colts ar*
similar to the A. IsB-I line cells in various

biological characteristics, associated \\, ith XID
virus (!\, IDV) and being free from gs antigen
of avian Ieukosis virus (ALV). However,
karvological study, revealed that the ATOB-3
line did not sho\\, am, recognizable chromo-
somal aberration (Takagi at al. , unpublished),
while the A. IsB-I line sho\\ ed specific chro-
inOSomal aberration (Akiyama and 1<at0,1974)
POWell at a1. (1974) reported that cells of the
HPRS Line I and of A, ID lymphomas \\, ere
reactive by membrane jinmunoHuorescence
with serum from a rabbit jinmunized with AJID

lymphoma cells and suggested that these cells
carried a tumorspecific antigen. \\'ith serum
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from rabbits jinmunizcd \\, itIT IVISE-I cells or

from chickens jinmunized \\, ith IAI\' cells,
\\!ittcr et a1. (1975) also demonstrated surface

markers on three classes of \IDantigenic
tumor cells, i. e. , A, IsB-I cells, 11\T\' Ivmpho-
blastic leukemia cells and AllD lymphoma cells
by, indirect membrane jinmunoHuoresccnt
staining. They, provisionally designatcd this
antigen as a Allarek's disease tumor-associated
sunf"." antigen (MATSA)

In this \\, ork, LISing sera from rabbits and
chickens jinmunized \\, ith ATSB-I cells, \\. c
tested for XilATSA on all the six \ID I\, in-

phDblastoid cell lines described above and A, ID
ovarian lymphoma cells, by the jinmunofluo-
rescent technique. Specific antisera against
A, IsB-I cells \\, ere prepared in rabbits and
chickens jinmunized \\, ith A, IsB-I cells. Pairs

of rabbits \\, ere given three injections each of
2 x 108 I\'IsB-I cells. For the first irucction,
the cells \\, ere mixed \\, ith Incomplete ad-
juvant consisting of + parts of n-hexadecane
and I part of glycerol monooleate (CTo\^Ie,
1973) and injected subcutaneously. For the
following 2 booster injections + and 6 weeks
later, the cells were injected intravenously.
On the other hand, five 6- to 8-\\. eek-old
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chickens \\, ere given three injections each of
2 x 108 MSB-I cells which had been fixed

with MCLean-fixative (A1cLean and Nakane,
1974) to prevent infection of the chickens
with MDV derived from the line cells. In

two of five chickens, the cells were mixed
with incomplete adjuvant for the first and
second injections, and injected intramuscularly
with a one-week interval between injections.
For the last injection, the cells were injected
intravenously without adjuvant 3 weeks later.
In three of five chickens, the cells were in-
jected intravenously without adjuvant at 2-
week intervals. Anti-MSB-I sera from Tab-

bits and chickens were collected 7 days after
the last Injection, and in activated by heating
at 56 C for 30 min. Rabbit anti-MSB-I sera

were absorbed extensively \\, ith a mixture of
bursal, thymic and splenic cells from normal
chickens until reactivity against normal chicken
lymphocytes by membrane jinmunoftuores-
CGnce had been completely lost. The sera
were provisionally named anti-I\isB-11Rl and
R2, respectively. The two chicken anti-AISB-
I sera from chickens Immunized with cells

with adjuvant were named anti-MSB-11Cl
and C2, respectively, and the three sera from
chickens jinmunized \\, ith cells without ad.

juvant were named anti-MSB-TIC3, C4 and
CS, respectively. The sera from chickens in-
fected \\, ith the ATD\I C2 and herpes virus of
turkeys (HVT) 01 strains, respectively, were
used to demonstrate viral intracellular antigen
(\;A) and membrane antigen (MA). The
sera \\, ere also obtained from AllD lymphoma-
bearing chickens, normal SPF chickens and
normal rabbits. The avian lymphoma cells
examined were the six ATD lymphoblastoid
line cells described above, 1104-B line cells
(Hihara et al, 1974) from avian bursal Iym-
phoma, induced by aviai\ Ieukosis \, irus, and
A, ID lymphoma cells. HPRS Line I and Line
211ne cells, and 1104-B line cells \\, ere kindly
provided by Dr. P. C. POWell of Houghton
Poultry Research Station, England, and by
Dr. H. Hihara of the National Institute of

Animal Health, Japan, respectively. MDV

(C2 strain) -infected and non-infected chick
,inhay. fib". bin^ts (CEF), and bun^al, thymi.
and splenic cells from I- to 2-week-old SPF
chickens \\, ere also examined.

MATSA was examined b\, the indirect

membrane jinmunofiuorescent technique as
nest, Ib, d by Wine" at a1. (1975). MD\,-
induced it'IA (Chen and Purchase, 1970) and
MD \IA \\, ere also examined by the jinmuno-
fluorescent technique as described by. 1.1'aito
at ,I. (1970)

The results are shown in Table I. Anti-

AISB-11Rl serum reacted \\. ith a high propor-
tion of all six MD lymphoblastoid line cells
and with up to 27.09j of the A/D ovarian Iym-
phoma cells but not with normal lymphocytes,
normal CEF, A/DV-infected CEF or 1104-B
line cells. Anti-NISB-1, -'R2 serum and anti-
ATSB-11Cl serum showed similar reactions
with these cells. The pooled sera of chickens
infected \\'ith MDV, \\, hich possessed \IA and
A{A reactivity, rarely stained MD ovarian
tumor cells. The 4 ATD Ivmphoblastoid cell
line^ (MSB-I, MOB-I, MOB-2, MOB-3) con-
tained a few per cent or less of VA and ATA
positive cells, and the HPRS Line I and Line
2 rarely contained these cells. Thus most of
cells constituting these lines seem nonprodu-
cers. These results in a\, indicate that !\'TATSA

is unrelated to known MD\'-induced antigens
demonstrated in the productive cycle of in-
rection. These MD lymphoblastoid line cells
carry T cell determinants (:\., Iatsuda at a1. , 1976 ;
POWell at a1. , 1974; Nazerian and Sharma,
1975). Lack of MATSA in any, normal
lymphocytes Including normal T lymphocytes
indicates the irrelevance of ATATSA to T cell
determinants of these line cells. NIOB-211ne

cells were found to be duall}, infected \\. ith
AL\I and MD\I (Ikut" at a1. , 1976). Superin-
Iection with ALV, however, did not have any
recognizable influence on the antigenicity of
ATATSA. Normal CEF taken from 10 day-
old chick embryos did not have am, recog-
nizable MATSA. Our preliminary experi-
merits revealed that embr}, on IC thymus cells
\\'ith T cell determinants in about 90Q pro-
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TABLE I. Menibrn"e fin?"MMO/1140resce"ce DJi carlous cells $1ttz'?led ECz'//I sera Iron! 7066/1s and a
chitke" I'min up21'2ed Err'th MSB-I cells

Cells

MSB-I

NioB-I

NIOB-2

MOB-3

HPRS Line I

HPRS I, ine 2

or"""n ly, p"'" I '

Anti-MSB-

11Rl"
,, , 25),!

IvlD

% MATSA positive cells"

1104-B

it, IDV-inf. CEF

Normal CEF

Normal thymus
Normal bursa

Normal spleen

88.2

91.2

86.2

909

94.8

92.4

23.2

14.6

27.0

NT

NT

NT

00

00

0.0

0.0

0.0

0.0

Anti-IVISB-

11R2"
a : 201

73.5

54.7

71.8

81.2

NT"

NT

NT

NT

NT

21.2

13.3

11.7

00

00

0.0

0.0

0.0

00

" 300 to 400 single cells were scored

" Rabbit anti-MSB-11Rl and anti-MSB-11R2 sera \\ere reactive against more thait Sopb of the MSB-I cells
up to I : 128 and I : 32 dilution, respectiveI>.

' Chickeit anti-!\isB-11Cl serum, \\. as reactive against more than 5096 of the A. 15B-I cells up to I : 128
dilution

" Antisera at these dilutions were applied
' Not tested

Anti-ATSB-
Tici'

(I : 32)"

% Viral antigen POSi-
ti\'e cells"

91.3

89.7

88.7

94.5

96.5

9+. 6

I+.+

9.1

17.4

NT

NT

NT

0.2

0.0

0.0

0.0

0.3

0.2

V\

portions, taken from 17-19 day-old chick
embryos contained few cells reactive to
A, IATSA antibody, (A, Iatsuda at al. , unpub-
lished). These results indicate that most of
embryonic T cells, if not all, do not contain
ATATSA. The 1104-B line cells transformed

by, AL\I subgroup A were free from any, re-
cognizable I\, IATSA. Thus A1ATSA is not
necessarily associated \\, ith transformation of
avian lymphocytes \\, Ith other on cogenic \, Irus.
These findings indicate that A'IATSA \\, as
specifically associated with most cells of all

Anti-MDV

a : 10y

20

O. +

0.2

1.2

0.0

0.0

I\, T

NT

\T

0.0

0.0

0.0

0.0

MA

1.0

0.5

0.1

06

0.0

0.0

NT

NT

NT

00

00

0.0

0.0

+

0.0

0.0

0.0

six A, ID lymphoblastoid cell lines, and with
NID lymphoma cells in proportions varying
from 9.11, , to 27.0',. Similar results \\, ere
obtained using the peroxidase-labeled anti-
body technique of \akane and 1< a\^aoi (1974)
(Anatsuda et al. , lit preparation).

The titers of A, TATSA antibod\, in various

chicken sera \\ere measured b\. the indirect

jinmunofluorescence technique. As sho\\'n in
Table 2, sera from chickens infected \\, ith
LTD\; or HVT and sera from chicks \\, ith I\ID

lymphoma also did not react against IVIATSA.

0.0

00

0.0
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TABLE 2. Talei. s of AllaTSH antibodj, in oarz'ONs chz'chem sera mensi, led by indirect Jinmu"0-
1140i'eSCenCe

Anti-MSB-11Cl"

Anti-MSB-11C2"

Anti-MSB-11C3"

Anti-MSB-11C4"

Anti-MSB-Tics"

Serun\

" These sera were obtained form chickens jinmunized with I\isB-I cells with adju\. ant
' These sera were obtained from chickens jinmunized \\, Ith iVISB-I cells without adjuvant

" The serum was a pooled sample of sera from MDV-infected chickens
" The serum \\ as a pooled sample of sera from HVT-Infected chickens

MD free chickens I

MATSA titer

against
MSB-I cells

The results also indicate that A, IATSA is

distinct from kno\^n virus-associated antigens
Anti-MSB-11Cl and anti-MSB-11C2 ser, ,
from chickens jinmunized \\ith A, IsB-I cells

\^ith adjuvant both reacted against A, IATSA
on A, ISE-I cells at a high dilution of x 128.
However, the sera, anti-A, IsB-I, C3, anti-ATSB-
TIC4 and anti-\, IsB-11C5, from chickens jin-
in unized \\, ith \IsB-I cells \\. ithout adjuvant,
did not react against I\IATSA.

There are 2 possible explanations for why
none of the five sera obtained from chickens

bearing A/D lymphoma reacted against
A, IATSA. One is that, since \\, e failed to
obtain I\, IATSA antibody, in sera (anti-INISB-
I, ,C3-5) from chickens jinmunized \\. Ith A, IsB-
I cells \\, ithout adjuvant, the antigenicity of
A1ATSA in a\, be too 10\\' to induce demon-
strable humoral antibody, in chickens. The
other is that chickens \\, ith A, ID lymphoma may
I\ot be able to respond \\, ell to \IATSA due to
some disturbance of function of the jinmuno-

surveillance system. in fact, depression of the
antibody, response has been demonstrated in

128

128

<4

<4

<4

<4

<4

Serum

Anti-IVIDV"

Anti-HVT"

IVID tumor-bear-

Ing chickens

MATSA titer

against
MSB-I cells

<4

<4

<4

<4

<4

<4

<4

chickens infected \\, ith A, ID\/ (Kleven at al. ,
1972). Furthermore, Theis at al. (1975)
have shown marked depression of respon-
SIveness to the T cell initogen phytohemag-
glutinin in chickens \\, ith AllD visceral Iym-
phomas. it IVIATSA antibody, formatioi, is
mediated through thymus function as well as
butsal function, the low responsive ness to
I\, IATSA in chickens with A, ID lymphoma is
understandable.

ConclusiveIy \\, ith sera of rabbits and chick-
ens jinmunized with ^'IsB-I cells, \\e could
specifically demonstrate the ATATSA reported
by \\:itre" at a1. (1975) on most cells of all
six A/D lymphoblastoid cell lines and on a
certain proportion of AllD lymphoma cells.
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