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'I'wo h\'hridoina clones producing monoclonal antibodies \\, CTC obtaincd from inicc
jinmuni""d with th* Mulch'^ dine"," (MD)-lymph, himtold coll line MSBl. Thus.
monoclonal antibodies reacted with the surfacc of A/D-Ivmphoblastoid cell lines
at ITighcr titers than \\, ith avian lymphoid ICUkosis ccll lines or with Ilormal chicken
thymtis. bursa o1 perlphcral blood lymphoc}, tcs. 'I'hc setological specificit}, of
thesc ntonoclonal antibodies seemed to corrcsponcl \\, itI\ that of rabbit antiscrum
reactive \\, Ith AllD tumor-associated surfacc antigcn (!\'IAI-'SA)

XIarek's disease (A, ID), caused by A1arck's
disease \, irus (AIDY), is a ITighl}, contagious
malignant lymphoma clisease in chickcns. A

herpes virus of turkeys (}I\'T) ITas beeit suc-
cessfully usecl as \, accinc against LTD. Since
the hist AID lymphoma-derived lymphoblas-
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toid cell line was established by Akiyama at al
(1973), many, other cell lines have been es-
tobli^had (\\, it to at a1. , 1979). All thus. coll

T-celllines have been shown to carry a

marker (Nazerian and Sharma, 1975 ; A, Iatsuda
at a1. , 1976a; Calnek at a1. , 1978) and A, ID
tumor-associated surface antigen (A'IATSA)
(POWell et a1. , 1974; \\;itter et a1. , 1975 ;
A, Iatsuda at a1. , 1976b). On the other hand,
cell lines derived from lymphomas of Iym-
phoid Ieukosis (LL) catised by avian Ieukosis
virus have been shown to carry a B-cell marker
(Musad, at "I. , 1978") and hare hern us"d
as negative controls of A, TATSA. A, TATSA-
positive cells \\, ere transiently detected in
chickens vaccinated with HVT (POWell and
Rennie, 1978 ; Schat and Calnek, 1978 ; Kita-
inoto at a1. , 1979). In addition to IVIATSA,
hetci'ophile Hanganutziu-Deicher antigen was
identified as A, ID tumor-associated surface

antig. n (Ikut^ ,t a1. , 1981, ). Hat'". phil.
Forssman antigen was identified in LL cell
lines, but not in A, ID cell line (Ikuta et al. ,
1981b), whercas chicken fetal antigen was
expressed on both I\ID and LL cell lines
(xiu"thy at ,I. , 1979). H. watt, all thus.
antigens are distinct from I\IDV-specific anti-
gens normally present in productiveIy infected
fibroblasts (witter at a1. , 1975). Recently, we
Isolated a series of mouse monoclonal anti-

bodies against I\ID\I and HVT antigens
(Ikuta at a1. , 1982). T'wo types of cell sur-
Iace antigens, gA and gB, \\, hich were expi. esscd
on cells productiveIy infected with A, ID\; or
HVT, were identified with tlTese monoclonal
antib. dim (Hat' at a1. , 1983, 1984). H. w-

these monoclonal antibodies did notever

react with I\ID-lymphoblastoid cell lines
(unpublished data). Therefore, isolation of
monoclonal antibodies specific to I\ID cell
lines Is required foi. cleai-cut distinction of
AID from LL in the field. Among the anti-
gens expressed on thc A{D cell lines described
above, \, TATSA and Hanganutziu-Deicher
antigen seem to be useful for this purpose
However, mouse by, bridoma cells producing
nlonoclonal antibody against Hanganutziu-

Deichcr antigen are difficult to isolate, be-
cause the antigen Is a salf-antigen in mice.
At present, therefore, A, IATSA is the only
known antigen that Is useful for preparation
of monoclonal antibody. Rabbit or chicken
antiserunT against the A, ID-lymphoblastoid
cell line shows specificity for I\IATSA anti-
body, only after extensively TCPeatcd absorp-
tion with normal chicken cells andjor LL line
cells. In addition, dissimilarity or partial
qualitative differences of A1ATSA among
various A/D cell lines have been reportcd
a\'itter ct a1. , 1975 ; Sharma at a1. , 1977 ;
Nazeiian et al. , 1977; Sugimoto at a1. , 1979;
Rennie and POWe11, 1979). These results
suggest that IVIATSA might consist of two

different antigens. In order toor more

isolate monoclonal antibody, reactive with
ATATSA common to all A, ID cell lines, we
tried to isolate ITydridomas from mice jin-
inunized with the A, ID cell line I\IsBl

BALBjc mice of 6-8 weeks old were jin-
inunized 4 to 6 times intraperitoneally at
weeklv intervals with about 5 XIOti cells of

\ID cell 11nc IVIDCC-A, IsBl (Akiyama and
Kat0, 1974). Spleen cells removed from jin-
in unized mice 3 davs after the last jinmuniza-

tion were Lised for Isolation of hybridoma
cells \\, ith nTouse n\yeloma cells (SP2jO-Ag14;
Shulman at a1. , 1978). The methods for
production and culture of hybridomas were
described in detail elsewhere (Ikuta at al. ,
1982). Screening of monoclonal antibodies
against IVIATSA was cari'led out by, the in-
direct membrane 11nmunofiuoresccnce (MIF)
test with fluorescein isothioc}, anate-conjugated
sheep anti-mouse IgG (Cappel Laboratories)
as described pre\, IOUsly (Ikuta at a1. , 1982)
Hybridoma cells was cloned by end-point
dilution in 96-well n, icroplates. Clones PTO-
ducing antibodies were injected Intraperito-
ncally into BALB!c mice. 'Fhe resulting
ascites fluids were harvested and clarified,
and their titers of antibody against the surface
of line cells or normal chicken cells were

assay, ed by the indirect NIIF test with serial
10-fold dilutions of the ascites fluid.
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TABI, u I. '11/1'body, lite, 's of 7110/10c/o11u/ all-
libodt'es obtained noni 1111'ce 1,711,114"ised ECith
,MSB/ cells Qgni"$1 the sulfoces of MSB/
cells, I 101B/ cells and noi. "!nl chicken thymus
colts

Hvbridoma
clone'

NITi

NIT2

MT3

IVl'F4

NITS

NIT6

MT7

All'i's

A, IT9

MTIO

M'F11

NIT12

IVl 'F 13

MTl+

Ivl T 15

NTT16

MSBi

NilF titer against

Thvinus"

5"

5

5

4

6

5

3

4

4

+

4

2

5

110+Bl

other A. ID ccll lines, A. IDCC-!\isBl-+IC
(Y, mad^ at a1. , 1983), VDCC-HPl (P, wall
at a1. , 1974) and MDCC-LST (Tan"k^ at al. ,
1978). In addition, the titers of these anti-
bodies against the LL cell line LSCC-1104\5
(Hihara at a1. , 1974) and peripheral blood
lymphocytes of SPF chickens were as low as
those against 1104Bl cells anti thymus cells
of SPF chickens

Rabbit or chicken anti-A, LSBl serum ITas

usually been used as A1ATSA antibody, only
after repeated absorption \\, Ith normal chickcn
cells andlor LL cell lines. For comparison
of the specificities of A1Tl and A, IT+ anti-
bodies \\, it I\ those of antiscrun\ rcactivc with

ATATSA, antiscrum against I\IsBl cells was
prepared from rabbits jinmunizcd \\, ItI\ AISBl
cells as describcd previously (A, Iatsuda at al. ,
1976b). This antiscrunT was absorbed in orc
than ten times \\, ItIT cells from PCriphcral
blood, thymus, spleen and bursa of SPF
chickens, which were fixcd with I % glutaral-
dehyde. 'Thc reactivitics of this antiscrum
with A, IsB1,1104Bl and SPE chickcn thymus
cells in the NTTF test arc shown in Table 3

'1'1tc antiser\jin showed a slightly, highci. titcr
with A, IsBl cclls than with 1104B1 o1. normal

chicken lymphoc}, tcs. It secms that the sur-
o10gical specificities of KIT'I and NIT4 mono-
clonal antibodies are similar to that of thc

ICpeatcdly absorbed anti-A, IsBl scrum, al-
thouglT the titcr of anti-\, IsBl
lowci. than those of thc In onoclonal antibodies

shown in 'Table 2

Next, we made a preliminary, examination of
whether itITl and A, 1'1'4 antibodies arc uscful

for clear-cut distinction of I\ID from LL in

the field using two INID chickens and onc LL
chicken. The IF-positive cells were obscrvcd
in cells PLCpared from ovary, tumors of thc
LLD chickens b\, the NIIF test with 10'-

fold and 10'-fold dilutions of ascites fluids

of NTTl and NTT4, respectively. 'I'he per-
centage of IF-positive cells reactive with A, ITl
or NIT4 antibody, was less than I% in both
tumors, but cells prepared from the 11vcr
tumor of the LL chicken did not react with

2

2

3

6

2

5

2

+

+

3

+

5

3

2

5

5

2

+

5

5

3

+

5

3

2

5

3

" Serial 10-fold dilutions of ascites fluids contain-

ing each monoclonal antibod\.
h Thvmus cells of SPF chickens

" Logi, of the highest antibodv dilution showing
POSiti\'e fluorescence

Sixt""n hvb"Id, mas (M'1'1 to NTT'16) 11, .-
duccd ITigh titers of In onoclonal antibodies
leasting with the surface of A'IsBl cells, as
shown in Table I. However, the nTonoclonal
antibodies from all these hvbi. Idoma clones

except NTTl and NIT4 were not specific for
A, IsBl cells, since their titers for. ^eastion with
LSCC-1104Bl colts (Hihar" at a1. , 1974) and
thymus calls of spermc pathog"n-f"ee (SPF)
chickens were almost thc same as those for

reaction with I\IsBl cells. Next, we ex-
amined the reactivitics of the NIT'I and KIT4

antibodies with several AJID cell lines by the
ALTF test, and the results are shown in Table
2. T'he titers of these two antibodies against
A. IsBl cells were similar to those against the

scrum \\, as
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TABI. E 2. Reaction, ^s of Mr'/ and Mr'/ antibodres toilh the sulfaces of secei. o1 MD cells 11hes,
LL cell fines nitd normu/ chicke, I cells

Hvbridoma
clone"

MTl

MT4

' See footnote of Table I

" See footnote of Table I

" Peripheral blood lymphocytes

MSBI MSB1-41C

these antibodies at all.

Recently, several monoclonal antibodies
with ATATSA antibody specificity were pre-
parcd by an other group (Lee et a1. , 1983;
Liu and Lee, 1983). They determined the
specificity of the antibody mainly by the NITF
test with culture fluid of the hybridoma, and
found that the antibody, reacted at higher
titers with MD cell lines than with an LL

cell line or normal thymus cells. In this work,
we also used the MIF test for determination of

the titers and serological specificities of mono-
clonal antibodies. Our results showed that
NTTl and NTT4 antibodies reacted with the

like MATSA reactive with rabbitantigens

5"

4

MD cell line

5

5

HPl

MIF titer against

4

3

LSI

+

LL cell line

1104Bl

2

1104X5

TABLE 3. Redctz'?i, 'ti^s of labhi! anti-AISB/
sell4, ,I atilli the sulfoce of MSB/, 1101B/ and
it o1'"101 chicken cell ajte, extensi'"e absorption
tollh 7201'"Irr/ chithe" cells

2

anti-IVISBl serum after repeated absorption.
Further studies are required to determine
whether A1Tl and MT4 antibodies recognize
different antigens. The monoclonal anti-
bodies related to MATSA prepared in another
inb. "at, "y (L", "t a1. , 1983) us wall us in thi^
laboratory also reacted with normal cells,
suggesting the existence of antigenic deterini-
nants common to A{D cells and normal cells,
but the reactivities with normal cells are not

well known at present. The proportion of
IF-positive cells in NID tumor cell prepara-
tions that reacted with MTl or NIT4 antibody
in our study, appeared to be lower than that
.b^, rv. d by L^, at a1. (1983). Thi^ differ-
ence could be due to a difference in the

antibody titers used or the tumor tissues
examined or both. Qualitative analysis of
the antigenic components recognized with
NTTl and NTT4 antibodies will be important
for clarifying the nature of MATSA. After
submitting this manuscript, we learned that
Hig, ^hihar" at "I. (1984) had report, d ,*
penments on monoclonal antibodies against
IVIATSA. Their results were essentially SImi-
jar to ours reported ITere.

SPE chicken

Thymus

Absorp-
tiontt

2

2

PBL'

2

2

" Absorbed \\. ith cells from SPF chicken thymus,

bursa, spleen and peripheral blood, \\ hich \\ ere
fixed with I% glutaraldehyde

" Thvmus cells of SPF chickens

" Reciprocal of the highest dilution showing POSi-
ti\'e fluorescence

+

MSBi
cells

MIF titer against

Thymus
cells"

2,560"

640

I I 04Bl
cells

640

160

186

2,560

160
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