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lymphoproliferative, and myeloproliferative diseases

Monoclonal Antibody Defining Leukemic B-Lymphoma Cells

Table 2
Lack of Y 29/55 antigen-positive cells in various cell populations obtained from patients with T-lymphoma and nonleukemic,

Patient
% of Lymphocyte population
Initials Age Sex Diagnosis WBC/ul lymphocytes prepared from Result
J.B. 62 M T-ALL 32,200 5.5 Blood Negative
E. K. 65 F Maligr:ant lymphoma, T-cell D- 6,700 30.5 Spleen Negative
LH
M. V. F Multiple myeloma IgA, A 7.200 20 Blood B-cells Negative
Blood T-cells Negative
M. S. 64 F Muitiple myeloma IgG, x 2,600 21 Blood Negative
E.B. 76 F Multiple myeloma IgG, A 8,000 20.5 Blood B-cells Negative
Blood T-cells Negative
K. M. 67 M Multiple myeloma IgG, x 3,100 19.5 Blood Negative
W. E. 62 M Multiple myeloma igG, A 4,400 25 Blood Negative
F.S. 77 M Multiple myeloma 3,700 ND Blood Negative
A. K. 54 M Hodgkin's disease 11,100 ND Blood Negative
K.S. 24 M Hodgkin's disease 11,300 ND Blood Negative
C.L F Hodgkin's disease Lymph node Negative
K. S. 67 M AML 9,100 6.5 Blood B-cells Negative
T.G. 56 M AML 3,800 55.5 Blood Negative
A.S. 76 M AML 82,000 10.5 Blood B-cells Negative
S. B. 57 M AML in remission 7,600 29 Blood Negative
Bone marrow Negative
E. W. 74 M CML 44,700 8.5 Blood B-cells
B. M. 55 F CML 45,400 7.5 Blood Negative
D.B. 54 F CML 20,100 10 Blood Negative
Bone marrow Negative
M. B. 42 F CML 15,100 7 Blood B-cells Negative
Blood Bewm Negative
Granulocytes Negative
H. H 71 M Myeloproliferative syndrome Bone marrow Negative
W. K 82 M Hypereosinophilia Bone marrow B-cells Negative
F.S 76 F Myelosclerosis 8,100 15.5 Blood Negative
W.G M Waldenstrom's 3,200 Blood Negative
macroglobulinemia
H.P 59 M Waldenstrom's 5,400 10.5 Blood Negative
macroglobulinemia
H.H 36 M Infectious mononucleosis 5,000 54 Blood B-cells Negative
Blood T-cells Negative
? D-LH, diffuse lymphohistiocytic; ND, not determined; Beww, PWM-stimulated B-cell subpopulation.
Table 3 Table 4
Lack of Y 29/55 antigen-positive cells in PBL subpopulations of healthy blood Results of microcytotoxicity test with anti-Y 29/55 on different in vitro cell lines
donors Cell line Established from Cell lineage Result
HLA specificities Lymphocyte sub- WT 48 Epstein-Barr virus-transformed Lymphoid B Negative
igo:‘»::l'ations ttes'u-:d PBL of normal donors
Donor A B c i e‘;"a{:\‘::;:u'}; WT52  Epstein-Barr virus-transformed  Lymphoid B Negative
PBL of normal donors
H.B. w32 7w40 B, T SCL 101 Epstein-Barr virus-transformed Lymphoid B Negative
M.B. 2 27wi17 B, Bewn" T PBL of normal donors
A A 2w30 5,18 w3,w4 B, Bewm, T, Tena Daudi Burkitt's lymphoma Lymphoid B Positive
A. M. 2w32 12w22 w6 B, Beww, T, Tera (100%)
S.B. 3,11 14w18 w2,w3 B, T MOLT-4 ALL Lymphoid T Negative
C.R. 2w32 8w35 w2,s3 B, T CN 62 AMMOL® Myelomonocytic  Negative
V.M. 3 w21 w4 B. T CN100 AML Myeloid Negative
: : w24.228 11814% g ::.. 2 AMMOL, acute myelomonocytic leukemia.
R.F. w24,w19 w5,w18 B, T
ev- BG- ? s ’4:?3 g- I zymes, hormone receptors, Fc receptors, structural proteins,
JD. 28w26 14w21 BT etc. Additionally, it is improbable that anti-Y 29/55 reacts with
P.Z. 2wi19 wis w3,wé B, T the receptor for mouse erythrocytes, because this receptor
H. A 3,11 7wis  wi B, T i
K S 224 1213 BT :v)as present on cells of some but not all NHL patients (Table
e , PWM-stimulated B-cell subpopulation; Tewa, PHA-stimulated T-cell :
subpopulation.

recognizes a specific leukemia-associated antigen present on
malignant B-lymphocytes spilled over into the blood.

The negative data obtained with PBL preparations from do-
nors with different HLA phenotypes indicate that the antibody
does not identify individual or common histocompatibility mem-
brane components and membrane components common to
recirculating lymphocytes, like surface immunoglobulin, en-
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Nature of the Membrane Component Recognized by Anti-Y
29/55

The membrane component which carries the antigenic de-
terminant complementary to anti-Y 29/55 could be split off the
membrane of Daudi cells by treatment with papain. The cell-
free supernatant of papain-treated Daudi cells inhibited the
lympholysis of Daudi cells by anti-Y 29/55 if tested in a
microcytotoxicity inhibition assay. The inhibition was abolished
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after extensive incubation of Daudi cells with papain (4-hr
incubation of Daudi cells with papain or 100-fold-higher papain
concentration). These data suggest that the membrane com-
ponent carrying the antigenic determinant complementary to
the combining site of anti-Y 29/55 is likely to be a protein. A
biochemical characterization of the isolated antigen will be
described in a following paper.

Controls

It has to be mentioned. that controls with 25 different mono-
clonal antibodies were always included in the microcytotoxicity
assay besides the complement and buffer controls. These
antibodies were obtained from previous fusions. They recog-
nize various antigenic determinants on the lymphocyte surface
present on (a) all lymphocyte populations or (b) lymphocyte
subpopulations only. One of these monoclonal antibodies rec-
ognizing an antigen present on all lymphocyte populations had
the same heavy chain (y2a) and light chain (x) as did anti-Y
29/55.

No lympholysis of Daudi cells occurred with the mouse
myeloma IgG (2a, «) purified from the line RPC 5. The material
was obtained as a protein solution (1 mg/ml; Lot AL 123;
Bionetics, Kensington, Md.).

Unspecific lysis in the complement control was normally not
observed, as it did not exceed the percentage of dead cells
present after lymphocyte preparation.

Reactivity of Monoclonal Antibody Anti-Y 29/55 with Lym-
phocytes from Human Lymphoid Tissues

Anti-Y 29/55 was also tested on sessile B-lymphocyte pop-
ulations in lymphoid tissues in order to demonstrate possible
reactivity with a marker defining sessile B-lymphocytes which
represent the majority of unprimed virgin B-lymphocytes in
rodents (45, 46).

Tonsillar Lymphocytes (Table 5). Tonsillar lymphocytes
were prepared from the tonsils of patients undergoing tonsil-
lectomy for chronic tonsillitis. The separated B-cell subpopu-
lations as well as the PWM-stimulated B-cell subpopulation
displayed a high percentage of reactive cells in the microcy-
totoxicity assay and indirect immunofluorescence which, how-
ever, did not reach a value of 100%, even though all the cells
of these populations were human surface immunoglobulin pos-
itive as tested by immunofluorescence. The T-cell populations
did not display any reactivity even after stimulation with PHA.
The B- and T-cell populations showed the same reactivity after
48 hr in complete RPMI 1640, and this result was obtained
also after treatment with collagenase.

Splenic Lymphocytes (Table 5). Frozen samples of lympho-
cyte suspensions were prepared from spleens of 3 individuals.
These cells were separated into SEn-rosetting and SEx-non-
rosetting lymphocytes. The B-cell fraction gave positive reac-
tions in the microcytotoxicity assay with anti-Y 29/55.

Bone Marrow Cells (Table 2). One bone marrow sample
was obtained from a patient with AML in remission. It did not
exhibit reactivity with the monoclonal antibody anti-Y 29/55
but behaved like all other lymphocyte populations if tested in
the microcytotoxicity assay with a monoclonal antibody di-
rected against a common lymphocyte cell surface antigen. This
result was confirmed with a bone marrow sample of a healthy
donor.
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Table 5

Demonstration of Y 29/55 antigen-bearing cells in cell suspensions of
nonmalignant lymphoid tissues

Donor
Lymphoid Lymphocyte % of
Initials Age Sex tissue subpopulation Result lysis
E. M. 1 F  Thymus T Negative
K. K. 40 M Spleen B (surface 28
immunoglobulin
positive, 80%)
T Negative
C.W. 20 F  Spleen B (surface 90
immunoglobulin
positive, 65%)
R. J. 15 F  Spleen 8 50
T Negative
Y. S. 48 F  Lymph node B 95
T Negative
Tonsil 1 B 20
T Negative
Tonsil 2 B 99
T Negative
Tonsil 3 B 95
T Negative
Tonsil 4 B 98
Bewn' 95
T Negative
Tora® Negative
Tonsil 5 B 90
T Negative
Tonsil 6 B 95
T Negative
Tonsil 7 B 298
T Negative
Bone marrow Negative

2 Bowm, PWM-stimulated B-cell subpopulation.
b 1a, PHA-stimulated T-cell subpopulation.

The data on lymphocytes isolated from peripheral lymphoid
organs provide evidence that human B-lymphocytes homing in
spleen, tonsils, and lymph nodes express a common antigen
on their surface recognized by anti-Y 29/55. The antigen
therefore seems to be expressed on the surface of B-cells
throughout the differentiation that takes place in the secondary
lymphoid tissues. It defines these as sessile B-cells, which do
not recirculate under normal conditions and in nonleukemic
diseases like reactive lymphocytosis or nonleukemic multiple
myeloma.

Reactivity of Monoclonal Anti-Y 29/55 with Murine Fetal
Liver Cells

The possible oncofetal character of the antigen complemen-
tary to anti-Y 29/55 was tested with murine fetal liver cells
prepared according to the method of Raidt et al. (41). This test
was performed as it had been shown that antisera against
murine fetal liver cells cross-react with human fetal liver cells
(44). Furthermore, it was demonstrated that rabbit antisera
raised against mouse fetal liver cells reacted with human leu-
kemic peripheral blasts (14). The fetal liver cells gave negative
results in the microcytotoxicity assay and indirect immunofiu-
orescence. These results do not support a common oncofetal
character of the antigen recognized by anti-Y 29/55.

Species Specificity

Spleen cells from mice of 2 inbred strains, DBA/27 and
C57BL/C7, and from one outbred strain, Fullinsdorf White,
were tested with anti-Y 29/55 in the microcytotoxicity assay
and gave negative results. Negative results were also obtained
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with spleen cells from a guinea pig (Rockefeller strain) and with
spleen cells from a rabbit (New Zealand White). These data are
in favor of a species specificity of the antigen recognized by
anti-Y 29/55.

DISCUSSION

In the present report, we describe the cellular specificity of
the monoclonal antibody anti-Y 29/55 in a microcytotoxicity
assay and in indirect immunofluorescence. The antibody is
secreted by a hybridoma obtained by fusing a y1 heavy chain-
deficient mouse myeloma line with splenocytes of a mouse
immunized with PBL from a patient with untreated CLL of the
B-cell type. This monoclonal immunoglobulin consists of y2a
and « chains and binds complement. It is specific for a cell
membrane antigen of human leukemic B-lymphocytes in var-
ious states of differentiation obtained from blood of patients
with B-CLL, leukemic variant of NHL, and HCL. Negative results
were observed with malignant cells from patients with T-ALL,
AML, CML, and T-lymphoma. Lymphocyte subpopulations from
peripheral blood of healthy volunteers and of patients with
reactive lymphocytosis or with nonleukemic multiple myeloma
were not lysed by anti-Y 29/55. Therefore, it seemed at first
that anti-Y 29/55 defined a unique leukemia-associated anti-
gen common to neoplastic peripheral blood B-lymphocytes.

Nadler et al. (39) described one monoclonal antibody which
was specific for an antigen present on the tumor cells of a small
subset (approximately 10%) of patients with poorly differen-
tiated B-cell lymphocytic lymphoma or B-CLL. Another report
(43) described the generation of a monoclonal antibody spe-
cific for a common ALL antigen. By the use of xenoantisera,
this antigen had been identified previously on neoplastic cells
(16). It is found not only on ALL cells but also on non-T and
non-B-lymphoid cells from fetal liver and from marrow of normal
donors, always in combination with high levels of terminal
deoxynucleotidyl transferase (23). Since these markers are
absent from cells in normal lymphoid tissue or blood, it was
suggested that this unique phenotype reflects the characteris-
tics of normal marrow precursors (23). Similarly, Boumsell et
al. (3) reported that cells of juvenile T-cell lymphomas express
antigenic determinants present on fetal thymus cells but not on
peripheral blood T-lymphocytes. These reports prove the ex-
istence of markers, the presence of which is correlated with
the characteristic homing pattern of normal lymphocytes. The
reports stress that malignant cells represent a predominant
clone at a "‘frozen stage of differentiation."’

The specificity of anti-Y 29/55 for normal B-lymphocytes
found in nonmalignant secondary lymphoid organs like lymph
nodes, spleen, and tonsils (Table 5) is another independent
example of a group-specific differentiation marker, a mem-
brane antigen common to both normal sessile B-lymphocytes
and leukemic B-lymphocytes. Our results support the notion
that homing patterns depend upon the state of differentiation
of the lymphocyte (52). Experiments by Strober (45) indicated
that virgin lymphocytes home to lymphoid tissues without re-
circulating, whereas memory B-cells appear to be long lived
and to recirculate. Thus, correlation between the stage of
differentiation and homing patterns of lymphocytes can be
verified by screening normal lymphocytes for the presence of
markers which were established by use of leukemic tumor
cells.

MAY 1982

Monoclonal Antibody Defining Leukemic B-Lymphoma Cells

We proposed the hypothesis (10, 18) that anti-Y 29/55
defines a human B-lymphocyte membrane protein which inter-
acts with B-lymphocyte-binding structures on the dendritic
reticular cells forming a lattice in lymphoid tissues. Recent data
on the pathological homing features of a murine B-cell leukemia
(28, 51) seem to support our hypothesis.

In this context, HCL deserves a special comment. The nature
of the pathognomonic mononuclear cell, the ‘‘hairy cell,” is still
controversial, since this cell has features in common with both
B-lymphocytes and monocytes (30). Demonstration of B-lym-
phocyte markers on the cell membrane of hairy cells indicates
that the hairy cell may be a special form of B-lymphocyte (30).
By demonstrating reactivity of HCL cells with anti-Y 29/55,
another B-lymphocyte membrane marker specific for sessile B-
lymphocytes is observed. The presence of this cell surface
component might explain the homing pattern of hairy cells.
Histological studies showed that the chronic disease is accom-
panied by substantial splenomegaly and that proliferation of
hairy cells begins in the outer cortex of splenic lymph nodes,
that is, in the B-cell region (30), provided that these are
infiltrated in advanced stages of the disease.

It is important to stress that anti-Y 29/55 reacts with sessile
B-lymphocytes at all stages of differentiation within the sec-
ondary lymphoid organs from the resting, antigen-determined
lymphocyte as seen in the well-differentiated lymphocyte of B-
CLL to the large, undifferentiated blast, the neoplastic coun-
terpart of which is the transformed follicle center cell. Lympho-
cytes of these differentiation stages are termed ‘“‘poorly differ-
entiated lymphocytes and/or histiocytes’ in the lymphoma
nomenclature of Rappaport (42), ‘‘small and/or large follicle
center cells’’ in the nomenclature of Lukes and Collins (33), or
‘‘centrocytes and/or centroblasts’’ in the nomenclature of
Lennert (29). Monoclonal antibody anti-Y 29/55 does not
discriminate between differentiation steps within this group; for
example, anti-Y 29/55 does not separate B-CLL from well-
differentiated lymphocytic lymphoma or HCL.

The main diagnostic value of the monoclonal antibody lies in
its ability to recognize those B-lymphocytes which are normally
confined to the lymphoid tissue. B-CLL, the leukemic variant of
NHL and HCL, was the only pathological entity in which the
vast majority of blood B-lymphocytes carried the characteristic
membrane component. This confirms that anti-Y 29/55 is
group specific for leukemic B-lymphocytes excluding normal
and neoplastic T-lymphocytes and the undifferentiated precur-
sor cells found in ALL and AML. It is noteworthy that neoplastic
B-lymphocytes are detectable by the antibody even in subclin-
ical, subleukemic states characterized by low WBC (Table 1).
It can be anticipated that the antibody will be particularly helpful
in monitoring leukemic B-cell neoplasia during remission and
in detection of early relapse. Moreover, it can be imagined that
anti-Y 29/55 may become useful in the therapy of B-NHL
either by its cytolytic activity or as a carrier for immunotoxins.
Extracorporal treatment of isolated cell suspensions, e.g., bone
marrow cells for autologous bone marrow transplantation, may
result in elimination of a malignant B-lymphocyte population.
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