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Production and Characterization of a Human Monoclonal Antibody Recognizing

a New Antigen Expressed on Some Lymphoid Cells
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A cell line secreting a human monoclonal antibody was established by Epstein-Barr virus transforming
B cells derived from an enlarged cervical lymph node excised from a patient bearing a carotid body
tumor. The reactivity of the monoclonal antibody, designated as mNISP, was tested on various cells
and cell lines. An antigen defined by the mNISP was expressed on some Burkitt’s lymphoma cell lines
and on a non-T non-B acute lymphoblastic leukemia cell line. Furthermore, this antigen was expressed
on leukemic cells from 2 of 8 patients with chronic myeloeytic leukemia, 2 of 10 patients with acute
myeloblastic leukemia, ene of 13 patients with acute lymphoblastic leukemia, and two patients with
adult T cell leukemia, bat it was not expressed on normal T, B and adherent (macrophage) cells. In
addition, mNISP reacted with T cells obtained from human T-cell leukemia virus type I carriers. We
found that the antigen defined by mNISP was distinct from any previously reported antigen in terms
of its pattern of cellular expression and molecular weight, suggesting that mNISP recognizes a new

antigen expressed on some lymphoid cells.
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The carotid body, located at the bifurcation of the
common carotid artery, is a chemoreceptor organ about
the size of a grain of wheat."” Its only known pathologic
lesion, carotid body tumor (CBT), is the most common
of the chemodectomas. It is nonetheless an extremely
rare tumor of unknown incidence, but is infrequently
malignant and occasionally familial in occurrence.? It is
apparently more common in persons living at high alti-
tudes and also appears to be associated with a disease
causing chronic hypoxia.” Familial CBT is believed to
have an autosomal dominant mode of genetic transmis-
sion,” and is characterized by a highly increased fre-
quency of bilateral tumors. Furthermore, hereditary defi-
ciencies of clotting factors VII and X were reported to be
associated with CBT.® However, little else is known
about the causes of CBT occurrence.

Recently, we experienced in succession two familial
cases of CBT,” and attempted to establish cell-lines
originating from B-cells separated from an enlarged cer-
vical lymph node of one of these patients. In this report,
we describe the properties of a human monoclonal anti-
body (mAb), designated as mNISP secreted from an
Epstein-Barr virus (EBV)-transformed B cell line estab-
lished in this way. From the reactivity of mNISP, it was
concluded that mNISP recognizes a new antigen ex-
pressed on some lymphoid cells.

¥ To whom communications should be addressed.
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MATERIALS AND METHODS

Patient A 15-year-old male patient bearing a CBT was
admitted to Kitasato University Hospital with a neck
mass and low grade fever. An operation was performed
in December, 1986 under general anesthesia accom-
panied with controlled hypothermia. One of his enlarged
cervical lymph nodes was used for establishing the cell
line.

Preparation of normal lymphoid or leukemic cells Pe-
ripheral blood (PB) and bone marrow (BM) aspirates
obtained from patients with leukemia or from normal
healthy donors were separated by Ficoll-Paque (Phar-
macia, Uppsala, Sweden) density sedimentation,” and
the interface layers were collected. Leukemic cells ob-
tained from the PB or BM of patients with leukemia
were cryopreserved in liquid nitrogen as previously
described.? Normal peripheral blood mononuclear cells
(PBMCs) isolated from the PB of normal healthy donors
were depleted of macrophages by adherence to plastic as
previously described.” The adherent cells were recovered
and used as a macrophage-enriched population. The
macrophage-depleted PBMCs were separated into eryth-
rocyte (E)-rosette-positive (E-+) and E-rosette-negative
(E—) populations using sheep erythrocytes.'” Fresh
leukemic cells were obtained from the Clinical Labora-
tories in Yokosuka Kyosaikai Hospital.
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Preparation of T cells from human T-cell leukemia virus
type I (HTLV-I) carriers Donors’ sera were screened
by means of the particle agglutination (PA) test using
Serodia-ATLA (Fujirebio) at Shonan Red Cross Blood
Center. PBMCs from HTLV-I carriers were isolated by
Ficoil-Paque density sedimentation, and T cells were sepa-
rated by E-roseite formation. The T cells were cultured
in RPMI 1640 medium {GIBCO, Grand Island, NY)
supplemented with 109 fetal calf serum (FCS) for 48 h.
Human cell lines All human cell lines except five
EBV-transformed B cell lines, two neuroblastoma cell
lines, and seven cancer cell lines, which were used in the
present investigation, were supplied by the Japan Cancer
Research Resources Bank (Yoga, Tokyo). The EBV-
transformed B cell lines were kindly provided by Dr. F.
Ohtani of the Department of Transplantation Immu-
nology, Kitasato University School of Medicine. The
neuroblastoma cell lines were kindly provided by Dr. M.
Sekiguchi of the Department of Clinical Oncology, Insti-
tute of Medical Science, University of Tokyo. The cancer
cell lines were supplied by the Japan Immunoresearch
Laboratories (Takasaki, Gunma).

Antibodies Mouse mAbs, designated as CD3 (T3),"
CD10 (J-5)," Phycoerythrin (PE)-conjugated CDI10
(3-5)," CD13 (MY7),"” CD19 (B4),'Y CD20 (B1),"
and CD25 (IL-2R1)," were purchased from Coulter Im-
munology Laboratories (Hialeah, FL). CD10 (BA-3)"
was obtained from (Hybritech, La Jolla, CA). 1L243'®
and CD23 (H107)" were purchased from Becton
Dickinson Immunotech Laboratories (Mountain View,
CA) and Nichirei Laboratories (Higashimurayama,
Tokyo) respectively. CD25 (H31)* was kindly provided
by Dr. Y. Tanaka of the Department of Immunclogy,
Kitasato University School of Hygienic Science. The
specificity of the mAbs used in this study is summarized

Table I. The Specificity of the Mouse mAbs Used in This
Study
CD no. mAb Specificity Ig class
CD3 T3 Mature T IeGl
CD10 J-5 CALLA IgG2a
CD1i0 BA-3 CALLA IgG2b
CD13 MY7 Normal and leukemic IgG1
myeloid cells
CD19 B4 Early B cells IgG1
CD20 B1 Pan-B cells 1gG2a
CD23 H107 Fc & receptor IgG2a
CD25 IL-2R1 Interleukin-2 IgG2a
receptor
CD25 H31 Interleukin-2
receptor IgG1
— 1243 HLA-DR IgG1
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in Table 1. Fluorescein isothiocyanate (FITC)-con-
jugated goat anti-mouse Ig(G+M+A)F(ab’)2, FITC-
conjugated goat anti-human IgMF(ab’)2, non-con-
jugated pgoat anti-human IgG, non-conjugated goat
anti-human IgM, non-conjugated goat anti-human IgA
and horseradish peroxidase (POD)-conjugated goat anti-
human Ig(G+M+A)F(ab”)2 were purchased from
Cappel Laboratories (Malvern, PA).

Establishment of a human mAb-producing B cell line A
cervical iymph node about the size of a broad bean, but
apparently free from metastasis with neoplastic cells was
excised, and chopped as finely as possible with a pair of
scissors, The finely minced tissues were washed twice in
RPMI1640 medium, and suspended in the medium.
The cell suspension was layered on Ficoll-Paque and
centrifuged at 1500 rpm for 30 min at room temperature.
The lymphocyte-enriched interface was aspirated and
resuspended in RPMI1640 medium. Then the T and B
cells were separated by means of E rosette formation,
The E— cells (composed mainly of B cells) were sus-
pended in complete RPMI1640 medium supplemented
with 209 FCS, 100 units/ml penicillin, 100 #g/ml strep-
tomycin and 2 mM L-glutamine. The suspension was
distributed in 24-well plates (Costar, Cambridge, MA)
with approximately 10° cells in 900 z1. To transform the
B cells, filtered EBV-containing culture supernatant (100
1#1) derived from a marmoset cell line, B95-8, was added
to each well, and incubated for 60 min at 37°C, after
which 1 m] of complete RPMI 1640 medium was added
to each well, and the plates were kept under the same
conditions. The medium was refreshed 2 to 3 times per
week by adding ! ml of fresh medium. EBV-transformed
B cells usually began to appear within three weeks. The
amount of human Ig in the culture supernatants was
determined by enzyme-linked immunosorbent assay
(ELISA).*" After multiplying, cell populations from the
wells showing higher optical density in tissue culture
flasks were selected, and the transformed cells were
cloned by limiting dilution. The selected cells were then
recloned twice, resulting in the establishment of a cell
line which has stably produced a large quantity of human
Ig, even in the new culture medium GIT (Wako Pure
Chemicals, Tokyo) which lacks FCS. The cell line and its
mAb were named NISP and mNISP respectively.

Flow cytometric analysis The binding activity of the

- mAbs was analyzed by direct or indirect immunofluores-

cence using either a microscope or a fluorescence-
activated cell sorter {(FACStar, Becton Dickinson) as
previously described.”” In some experiments, cells were
tested by two-color flow cytometry.

Sodium dodecy! sulfate-polyacrylamide gel electrophore-
sis (SDS-PAGE) and Western blotting Cells from two
cell lines, Burkitt’s lymphoma Raji and T cell leukemia
TALL-1 were solubilized in 50 mM Tris-buffer (pH 8.0)



containing 0.59; E911, 2 mM phenylmethylsulfonyl fluo-
ride (PMSF), 150 mM NaCl, 3 mM MgCl, and 1 mM
dithiothreitol (DTT). After centrifugation, the solu-
bilized proteins were separated on 10% SDS gel*” and
transferred electrophoretically to a nitrocellulose sheet,™
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which was then incubated with mNISP, CD10 (J-5) or
L243. After the incubation, immunoperoxidase staining
was performed using an avidin-biotin complex (ABC)
kit* (Vector Laboratories Inc., Burlingame, CA),
followed by visualization by means of the diamino-

Table II.  Binding of mNISP for Neoplastic and Hematopoietic Cell Lines

Degree of binding with mAbs?

Cell lines

mNISP J-5 BA-3 MY7 B4 Bl IL-2R1 H107 1243 T3

T cell leukemia

CEM - - — - — — — — — —

Molt4 — - - — — - — — - =

TALL-1 - - - - - - - - - —
Burkitt’s lymphoma

Raji +-+ ++ 4 - ++ ++ - + ++ -

Daudi ++ ++ ++ — ++ ++ — — ++ —

Ramos ++ ++ ++ - + + - — ++ -

BT-1 - - - - - + NT® + ++ -
EBV-B cell line

AKIBA - - — — + + - —+-- ++ —

KT12 — - — — + + — ++ ++ —

MANN — — - - * “++ — ++ ++ -

B85 - - — — + + — + ++ —

HID — — - — + ++ — ++ ++ —
B lymphoblastoid

M9 + — - NT NT ++ - ++ ++ -
Myeloid cell

HL60 - - - ++ - - — - - —
Erythroid cell

K562 - - — + - — - - — —
Neuroblastoma

GOTO - + =+ NT NT — NT NT NT -

NB-1 - + x NT NT — NT NT NT —
Non-T non-B

P30/0HK + * + NT NT - NT NT + -
CML

KUg12 - - — NT NT NT NT NT — NT

KU812E - — - NT NT NT NT NT - NT
Cancer cell

KATO-III? - — — — NT - - - -+ —

MEKN289 - - — NT NT - NT NT - -

MK N459 - - — NT NT — . NT NT — -

QG356 — — — NT NT - NT NT — —

PC-3? - - - - NT - - - — -

KB? — — - NT NT - NT NT - -

Hel 2" - - — NT NT - NT NT - —

a) Binding of mAbs was scored as follows: {—) indicates <10%, (T ) indicates 11 to 20%,

( +) indicates 21 to 70%, (++ ) indicates >71%.
b) NT: not tested.

¢} Stomach cancer.

d) Lung adenocarcinoma.

¢) Epidermoid carcinoma, oral.

f) Epitheloid carcinoma, cervix.
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bentidine-chromogen reaction. Control immunoblotting
was also done using nonreactive human IgM or mouse
IgG.

RESULTS

Characteristics of NISP and mNISP NISP has been
maintained for more than three years without loss of
Ig-secreting activity. The doubling time of this cell line in
GIT medium is approximately 24 h. The HLA type
(HLA-A24, All; Bw6l, Bw62; Cw3.l, Cw4:; DR4;
DRw33; DQw3; DQw4) was determined by means of a
standard microcytotoxicity test.”” The isotype of mNISP
is IgM. The binding titer of mNISP to the Raji cell line
was 1:16 in the unconcentrated culture supernatants.
Binding activity of mNISP for a panel of established
neoplastic and hematopoietic cell lines The reactivity of
mNISP was assessed with a group of 27 established cell
lines by immunofluorescence assay. Three Burkitt’s lym-
phoma cell lines, Raji, Daudi and Ramos were found to
bind strongly. (Table II}. Non-T non-B ALL cell line
(P30/0HK) and B lymphoblastoid cell line (IM9) were
found to bind moderately. The sero-reactivity of mNISP
to cell lines except neuroblastoma cell lines (GOTO and
NB-1) and B lymphobiastoid cell line (IM9) was found
to be similar to that of CD10 (J-5 or BA-3), but not
CD3(T3), CDI13(MY7), CDI19(B4), CD20(B1),
CD23(H107), CD25(1L-2R1) or L243. In addition,
Raji, P30/OHK and IM9 cell lines were examined for
CD10 (J-5) and mNISP reactivity using two-color anal-
ysis. We found that although a large cell population
(>99%) was double-positive (CD10"-mNISP*) on Raji
cells, only a small population (<3%) was CDI10".
mNISP* on P30/OHK cells (Fig.1).

Reactivity of mNISP with leukemic cells from patients
with various leukemias Leukemic cells were tested by
indirect immunofluorescence microscopy using mAb,
mNISP or CD10 (J-5). As indicated in Table III, the
antigen defined by mNISP was expressed on leukemic
cells from 2 of 8 patients with CML, 2 of 10 patients with
AML, one of 13 patients with ALL and two patients with
ATL. On the other hand, control mAb, CDI10(J-5)
reacted with the leukemic cells from 2 patients with
CML, from one patient with CLL and from 2 patients
with ALL.

Binding activity of mNISP with T cells from HTLV-I
carriers T cells from 6 HTLV-I carriers were tested by
FACS analysis. Fig. 2 shows that the antigen defined by
mNISP is highly expressed on T cells from HTLV-I
carriers, but it was not expressed on T cells from a
normal healthy donor. These T cells also expressed IL-2R
weakly but did not express common acute lympho-
blastic leukemia antigen (CALLA), when tested using a
CD25(H31) mAb.
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Fig. 1. Two-color analysis of Raji, P30/0OHK and IM9 cell
lines. The cells were stained with PE-conjugated CD10 (J-5)
and mNISP at the first stage. For the second stage, FITC-
conjugated goat anti-human IgMF(ab’)2 was used. Relative
fluorescence intensity is expressed on a logarithmic scale.

Reactivity of mNISP with normal lymphoid cells and
erythrocytes The binding activity of mNISP to T, B
and adherent {macrophage) cells obtained from the PB
of normal healthy donors was tested by FACS analysis,
and that to erythrocytes (human and sheep) by means of
the agglutination test. All lymphoid cells and erythro-



Table III. Binding of mNISP to Leukemic Cells
Patient® No. samples positive/No. samples tested®
mNISP CD10 (J-5}
CML 2/8 2/8
AML 2/10 0/10
CLL 0/3 1/3
ALL 1/13 2/13
ATL 272 0/2

a) CML, chronic myelocytic leukemia; AML, acute myelo-
blastic leukemia; CLL, chronic lymphocytic leukemia; ALL,
acute lymphoblastic leukemia; ATL, adult T cell leukemia.
b) Analyzed by indirect immunofluorescence microscopy.
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cytes gave negative results in the presence of mNISP
(Table IV}.

Biochemical characterization of cell surface antigen
recognized by mNISP using SDS-PAGE conpled with
Western blotting Solubilized proteins from Raji and
from TALL-1 cells were electrophoresed on 109% poly-
acrylamide gel, transferred to nitrocellulose sheets, and
immunoblotted with mNISP, CD10 (1-5) and L243. As
illustrated in Fig. 3, mNISP precipitated a polypeptide
with the apparent molecular weight of 55,000 to 56,000
daltons from among the proteins of Raji cells, but it
showed negative results with an extract of TALL-1 cells.
In addition, a polypeptide with the apparent molecular
weight of 50,000 daltons was regarded as non-specific,
because normal human IgM used as a negative control

carrier 4 mrml hualty
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Fig. 2. Expression of an antigen defined by mNISP on T cells from HTLV-I carriers and from a normal healthy donor.
A cell suspension was successively treated with mNISP and CD25 (H31) at the first stage. For the second stage,
FITC-conjugated goat anti-human IgMF(ab’)2 and FITC-conjugated goat anti-mouse IgGF (ab”)2 were used. Control
samples were treated without mNISP and CD25 (H31). Cell surface immunofluorescence of individual cells was
determined by means of a FACStar.
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Table IV. Binding of mNISP to Normal Lympheid Cells and Erythrocytes
% of positive cells? Degree of aggultination®
PBMCs? Adherent Ervthrocytes
mAbs

T cells B cells Macrophages Human Shee

(n=3) (u=3) (n=3) A B 0 AB P
mNISP 0.8 0.2 1.5 - - — — -
B1 5.6 82.5 8.5 — - - — -
T3 92.8 85 9.8 - - — - —

a) Analyzed by FACS. The average of positive cells of three healthy donors is shown.

&) Analyzed by aggultination test: —, negative.
¢) PBMCs: Peripheral blood mononuclear cells.
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precipitated a component of 50,000 daltons from among
the proteins of Raji and TALL-1 cells. On the other
hand, CD10 (J-5) and L243 precipitated polypeptides
with molecular weights of 97,000 and 54,000 daltons,
respectively, from among the proteins of Raji cells,

DISCUSSION

In these studies, we succeeded in establishing a cell line
that produces a human mAb, mNISP, from lymph node
cells obtained from a patient bearing a CBT, an in-
frequently malignant tumor. The reactivity of mNISP
was tested on various cells and cell lines, suggesting that
mNISP recognizes an antigen expressed on some
leukemia/lymphoma cells or cell lines. In addition, the
reactivity of mNISP was found to be similar to that of
CD10 (J-5 or BA-3), which is reactive with CALLA. In
the two-color analysis, it was found that Raji cells have a
large CD10"-mNISP* population, while only a small cell
population was CD10"-mNISP* among P30/0OHK cells.
CDI10 (J-5 or BA-3) is specific for a CALLA that has
been identified as a cell surface glycoprotein with a
molecular weight of 95,000 to 100,000 daltons, and is
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Fig. 3. Western blotting analysis of solubilized Raji and
TALL-1 cells with mNISP, CD10 (J-5) or L1243, Solubilized
proteins from Raji (lanes A, B, C, G, H, I) and TALL-1 cells
(lanes D, E, F) were subjected to 10% SDS-PAGE, and
electrotransferred to nitrocellulose sheets. Strips were im-
munoblotted with antibodies as follows: lanes A, D, GIT
medium; lanes B, E, GIT medium containing normal human
IeM (1 pg/ml); lanes C, F, mNISP; lane G, GIT medium
containing normal mouse IgG (1 ¢g/ml); lane H, CD10 (J-5);
lane I, L243. Molecular weight markers stained with Amido
black (lane J) are as follows, 5-galactosidase, 116,000; phos-
phorylase b, 97,000; bovine albumin, 66,000; egg albumin,
45,000.

expressed on lymphoblasts from patients with the
common type of ALIL. and on cells from patients with
CML in lymphoid blast crisis. It is also known to be
expressed on cells of a number of surface Ig malig-
nancies, including Burkitt's lymphoma®® as well as of
several established human glioma cell lines.?” In this
experiment, although both CDI10 (J-5) and mNISP
reacted with some Burkitt’s lymphomas, CALLA but not
an antigen defined by mNISP was also expressed on
neuroblastoma cell lines, GOTO and NB-1. In contrast,
we obtained evidence that the antigen defined by mNISP
was highly expressed on T cells from HTLV-I carriers in
which CALLA was not detected by FACS analysis.
Furthermore, the antigen defined by mNISP was not
identical to CALLA in terms of molecular weight based
on Western blotting analysis. Thus, it can be concluded
that an antigen defined by mNISP is clearly distinct from
CALLA and any previously reported antigens in terms of
molecular weight and pattern of cellular expression, and
mNISP may recognize a surface molecule which can be
induced by HTLV-I infection. Although the cell surface
products detected on HTLV-I-infected cells have already
been characterized,®®” the nature of the HTLV-I-



induced new surface antigen defined by mNISP on T
cells from HTLV-I carriers is not clear at the present
time. Our studies suggest that mNISP reacts with a
common epitope on the cell surface of some lenkemia/
lymphoma cells or cell lines, and T cells from HTLV-I
carriers. However, the immunological significance of
these cellular specificities exhibited by this new antigen
remains to be established, and is under investigation in
our laboratories.

REFERENCES

1) Davidge-Pitts, K. J. and Pantanowitz, D. Carotid body
tumors. Surg. Ann., 16, 203-225 (1984).

2) Lack, E. E., Cubilla, A. L., Woodruff, J. M. and Farr, H.
W. Paragangliomas of the head and neck region. Cancer,
39, 397-409 (1977).

3) Saldanha, M. J,, Salem, L. E. and Travezan, R. High
altitude hypoxia and chemodectoma. Hum. Pathol, 4,
251-263 (1973).

4) Grufferman, 8., Gillman, M. W. Pasternak, L. R,
Peterson, C. L. and Young, W. G. Familial carotid body
tumors. Cancer, 46, 2116-2122 (1980).

5) Kroll, A. J. Hereditary deficiencies of clotting factors VII
and X associated with carotid-body tumors. N, Engl J.
Med., 270, 6-13 (1964).

6) Yagi, A., Takahashi, H., Yano, K., Sano, H. and Nitta, K.
The two cases of carotid body tumor in the same family. J.
Otolaryngol. Jpn., 91, 1987-1995 (1988) (in Japanese).

7) Boyum, A. Separation of white blood cells. Nature, 204,
793-794 (1964).

8) Lebien, T. W., Hurwitz, R. L. and Kersey, J. Character-
ization of a xenoantiserum produced against 3M KCI-
solubilized antigen obtained from a non-T non-B (Pre-B)
acute lymphoblastic leukemia cell line. J. Immunol., 122,
§2-88 (1979).

9) Morimoto, C., Todd, R. F., Distaso, J. A. and Schlossman,
S. F. The role of the macrophage in in vitro primary
anti-DNP antibody production in man. J. Immunol., 127,
1137-1141 (1981).

10) Jondal, M., Holm, G. and Wigzell, H. Surface markers on
human T and B lymphocytes. I. A large population of
lymphocytes forming nonimmune rosettes with sheep red
blood cells. J. Exp. Med., 136, 207-215 (1972).

11) Reinherz, E. L., Kung, P. C., Goldstein, G. and Schloss-
man, S. F. A monoclonal antibody with selective
reactivity with functionally mature human thymocytes and
all peripheral human T cells. J, Immurnol, 123, 1312-1317
(1979).

12} Ritz, J.,, Pesando, J. M., Notis-McConarty, J., Lazarus, .
and Schlossman, S. F. A monoclonal antibody to human
acute Iymphoblastic leukemia antigen. Nature, 283, 583-
585 (1980).

13} Griffin, J. D, Ritz, J., Nadler, L.. M. and Schlossman, 8. F.
Expression of myeloid differentiation antigens on normal

A New Human Monoclonal Antibody

Finally, further studies will be necessary to analyze the
biological function of mNISP, and the relationship be-
tween CBT and mNISP.

ACKNOWLEDGMENTS

The authors would like to thank Mrs. K. Ikewaki for prepar-

ing the manuscript.
(Received August 18, 1989/ Accepted December 5, 1989)

and malignant myeloid cells. J. Clin. Invest., 68, 932-941
(1981).

14) Nadler, L. M., Anderson, K. C., Marti, G., Bates, M.,
Park, E., Daley, J. F. and Schlossman, S. F. B4, a human
B lymphocyte-associated antigen expressed on normal,
mitogen-activated, and malignant B lymphocytes. J. Im-
munol,, 131, 244-250 (1983).

15) Stashenko, P., Nadler, L. M., Hardy, R. and Schlossman,
S. F. Characterization of a human B lymphocyte-specific
antigen. J. Immunol., 125, 1678-1685 (1980).

16) Fox, D. A., Hussey, R. E., Fitzgerald, K. A., Acuto, O,,
Poole, C., Palley, L., Daley, J. F., Schlossman, 8. F. and
Reinherz, E. L. Tal, a novel 105 KD T cell activation
antigen defined by a monoclonal antibody. J. Immunol,
133, 1250-1256 (1984).

17) Lebien, T. W., Boue, D. R, Bradley, J. G. and Kersey, J.
H. Antibody affinity may influence antigenic modulation
of the common acute lymphoblastic leukemia antigen in
vitro. J. Immunol, 129, 2287-2292 (1982).

18) Lampson, L. A. and Levy, R. Two populations of Ia-like
molecules on a human B cell line. J. Immurnol, 125, 293~
299 (1980).

19) Noro, N., Yoshioka, A., Adachi, M., Yasuda, K., Masuda,
T. and Yodoi, J. Monoclonal antibody (H107) inhibiting
IgE binding to FceR (+) human lymphocytes. J. Im-
munol., 137, 1258-1263 (1986).

20) Tanaka, Y., Tozawa, H., Koyanagi, Y., Yamamoto, N.
and Hinuma, Y. A new monoclonal antibody recognizing
an antigen of human lymphocytes similar or identical to
Tac antigen. Microbiol. Immunol., 28, 1041-1055 (1984).

21) Ikewaki, N. Production of human B cell hybridomas with
interleukin 2 receptors selected by a new selective medium,
HAT-neo. Kitasato Arch. Exp. Med., 61, 55-65 (1988).

22) Laemmli, U. K. Cleavage of structural proteins during the
assembly of the head of bacteriophage T4. Nafure, 227,
680-685 (1970).

23) Towbin, H., Staehelin, T. and Gordon, J. Electrophoretic
transfer of proteins from polyacrylamide gels to nitrocellu-
lose sheets. Procedure and some application. Proc. Natl.
Acad. Sei. USA, 76, 43504354 (1979).

24) Guesdon, J. P., Ternynck, T. and Avrameas, 8. The use of
avidin-biotin interaction in immunoenzymatic techniques.
J. Histochem. Cytochem., 27, 11311139 (1979).

159



Jpn.

25)

26)

27)

28)

160

J. Cancer Res. 81, February 1990

Mittal, K. K., Mickey, M. R., Singal, D. P. and Terasaki,
P. 1. Serotypying for homotransplantation. XVIII, Refine-
ment of microdroplet lymphocyte cytotoxicity test.
Transplantation, 6, 913-927 (1968).

Minowada, J., Koshiba, H., Sagawa, K., Kubonishi, I,
Lok, M. 8., Tatsumi, E., Han, T., Srivastava, B. 1. S. and
Ohnuma, T. Marker profiles of human leukemia and
lymphoma cell tnes. J. Cancer Res. Clin. Oncol, 101,
91-100 (1981).

Carrel, 8., De Tribolet, N. and Gross, N. Expression of
HLA-DR and common acute lymphoblastic leukemia anti-
gens on glioma cells. Eur. J. Immunol, 12, 354-357
(1982).

Hattori, S., Imagawa, K., Shimizu, F., Hashimura, E.,

29)

30)

Seiki, M. and Yoshida, M. Identification of envelope
glycoprotein encoded by env gene of human T-cell leuke-
mia virus. Gann, 74, 790-793 (1983).

Miwa, M., Shimotohno, K., Hoshino, H., Fujino, M. and
Sugimura, T. Detection of pX proteins in human T-cell
leukemia virus (HETLV)-infected cells by using antibody
against peptide deduced from sequences of X-IV DNA of
HTLV-I and Xc DNA of HTLV-II proviruses. Gann, 75,
752-755 (1984).

Tanaka, Y., Inci, T., Tozawa, H., Yamamoto, N. and
Hinuma, Y. A glycoprotein antigen detected with new
monoclonal antibodies on the surface of human lympho-
cytes infected with human T-cell leukemia virus type-T
(HTLV-1). Int. J. Cancer, 36, 549-555 (1985).





