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Chronic Lymphocytic Leukemia Cells Lack the
185,000-Dalton Macromolecular Insoluble Cold
Globulin Present on Normal B Lymphocytes

MARYA. SIMMONDS,GLORIA SOBCZAK, and STEPHENP. HAUPTMAN,The Cardeza
Foundation for Hematologic Research, Department of Medicine, Thomas
Jefferson University, Philadelphia, Pennsylvania 19107

A B S T RA C T We have recently characterized two
lymphocyte-associated membrane proteins which have
been termed 225,000-dalton and 185,000-dalton macro-
molecular insoluble cold globulin (225-MICG and 185-
MICG, respectively) to distinguish their major physico-
chemical properties. These proteins differ anti-
genically, structurally, and in their cellular distribu-
tion. T cells can be distinguished by the synthesis and
presence in the plasma membrane of 225-MICG, Null
cells by the appearance of 185-MICG, and B cells by the
appearance of both 225- and 185-MICG. The charac-
terization of these two proteins in the monoclonal B
lymphocytes of chronic lymphocytic leukemia forms
the basis of this report.

Using immunofluorescent microscopy, we found
only 225-MICG on the surface of chronic lymphocytic
leukemia (CLL) cells in 15 patients, whereas control B
cells from 20 individuals displayed both 225- and 185-
MICG. When MICG proteins were isolated and com-
pared by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, normal B cells showed two stained
bands, corresponding to 225- and 185-MICG, whereas
the CLL cells demonstrated only the 225-MICG band.
Using labeled amino acid incorporation into cellular
protein, normal B cells were shown to synthesize 225-
and 185-MICG, whereas CLL cells synthesized only
225-MICG, as determined by immune or cold precipi-
tation of labeled cell lysates. When labeled secretions
from B cells and CLL cells were analyzed by immune
precipitation, 225- and 185-MICG were secreted by
B cells, whereas neither protein was secreted by CLL
cells. Whennormal B cells and CLL cells were mixed,
incubated, and lysed together, both 225- and 185-
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MICG were present, thus excluding proteolysis as a
cause of the absence of 185-MICG in CLL. The lack
of 185-MICG in CLL distinguishes leukemic cells from
normal B lymphocytes. Furthermore, the absence of
this normal cell surface protein in these leukemic cells
suggests a role for 185-MICG in the malignant trans-
formation of lymphocytes.

INTRODUCTION

Monoclonal lymphocytes represent the product of
a single clone of cells, in which the progeny demon-
strate similar cell surface markers and functions to
normal subpopulations (1-7). Chronic lymphocytic
leukemia (CLL)' has been shown to be a monoclonal
malignant disorder with properties of normal B cells,
i.e., the cells bear surface immunoglobin (SIg), usually
IgM, IgD, or both, of a single light and heavy chain
isotype (8-13). The monoclonal SIg on CLL cells has
been shown to have antibody activity, supporting the
concept that SIg on normal B cells is the receptor re-
sponsible for antigen recognition (1, 2). Cell surface
marker characterization of various malignant clones has
also suggested pathways along which normal lympho-
cyte differentiation could progress (14, 15). In this re-
gard, certain patients with acute leukemia have been
shown to have a pre-B cell type, containing cytoplasmic
IgM, but not SIgM (16). An analogous situation has
been demonstrated in the ontogeny of B cells, in which

'Abbreviations used in this paper: CLL, chronic lympho-
cytic leukemia; FCS, fetal calf serum; FHC, Ficoll-Hypaque
centrifugation; FITC, fluorescein isothiocyanate; GAHIgM,
goat anti-human IgM; GARIgG, goat anti-rabbit IgG; 185- (or
225-) MICG, 185,000-dalton (or 225,000-dalton) macromolec-
ular insoluble cold globulin; N cells, null cells; PAGE,
polyacrylamide gel electrophoresis; PBL, peripheral blood
mononuclear cell; SIg, surface immunoglobulin; SRBC, sheep
erythrocyte; TRITC, tetramethyl rhodamine isothiocyanate.
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a pre-B precedes development of the normal B cell
(17). Although much useful information has been ob-
tained by analysis of surface antigens on malignant
lymphocytes, these studies have not revealed mechan-
isms by which clonal growth could be controlled.

Wehave recently demonstrated that human lympho-
cytes can be further delineated by the presence of two
macromolecules, 225,000- and 185,000-dalton macro-
molecular insoluble cold globulin (225-MICG and 185-
MICG) (18-20). These proteins are antigenically dis-
tinct and can be used to distinguish lymphocyte classes.
T lymphocytes synthesize and have on their plasma
membrane 225-MICG; null cells (N cells), defined as
non-T and non-B lymphocytes, synthesize and insert
into their plasma membrane 185-MICG; and B cells
synthesize and have on their plasma membrane both
225- and 185-MICG.

The present study was undertaken to determine
whether CLL B cells were phenotypically similar to
normal B cells in regard to the MICG proteins. The
results demonstrate that a major glycoprotein,
185-MICG, is absent from and not synthesized by
CLL cells, and in addition, these lymphocytes do not
secrete 225-MICG as do normal B cells.

METHODS

Isolation of human lymphocytes and subpopulations.
Peripheral blood mononuclear cells (PBL) from patients and
controls were separated from 30 ml of heparinized whole
blood or from by-products of plateletpheresis (kindly donated
by the Thomas Jefferson University Hospital Donor Center
and the Penn-Jersey Chapter of the American Red Cross,
Philadelphia, Pa.) by Ficoll-Hypaque centrifugation (FHC)
(20-22). T cells in these preparations were enumerated by
rosette formation with neuraminidase-treated sheep
erythrocytes (SRBC) and separated from PBL by rosette
sedimentation on Ficoll-Hypaque in RPMI-1640, as previ-
ously described (19, 23, 24). The T lymphocytes contained
<1% SIg+ cells, and 97% of these cells formed rosettes with
SRBC, and thus were E+. Unrosetted cells at the Ficoll-
medium interface are referred to as B lymphocytes and
contained 93%SIg+ cells and < 1%E+ cells. To identify SIg+ (B)
cells, fluorescent microscopy was performed using fluorescein
isothiocyanate (FITC)-conjugated rabbit anti-human Fab
(Behring Diagnostics, Sommerville, N. J.) (25). In the case of
CLL cells, B cells were typed for IgM, IgD, IgG, K, and X
using rabbit anti-human immunoglobulin FITC-specific
antiserum (Behring Diagnostics). B cells were also counted
by rosetting with SRBC coated with IgM antibody and
complement (26). Cell viability after separation was deter-
mined by exclusion of 0.05% (vol/vol) trypan blue in phos-
phate-buffered saline, and was >95%. If cells were to be left
ovemight, they were routinely placed in 10% fetal calf serum
(FCS) at 4°C; otherwise, there was a considerable loss of 185-
MICG. All experiments with CLL B cells were done after the
PBL were depleted of T cells, and will hereafter be referred to
simply as CLL cells.

The 15 patients with CLL all had leukocyte counts of 50,000/
mm3or higher and >90% lymphocytes. Furthermore, B cells
were separated from T cells by FHC, and the B cells were sub-
jected to immunofluorescence with FITC-conjugated rabbit

anti-humall K or X antiserum. Under these conditions the
CLL B cells stain lightly compared with normal B cells and
98% of these cells were positive for either K or X. The 15
cases reported were chosen this way for further study.

Cell culture conditions for protein synthesis and secretion.
Single cell suspensions (10-50 x 106) were incubated in the
absence of FCS in 3 ml of Eagle's minimum essential medium
lacking leucine or arginine (Gibco Laboratories, Grand Island
Biological Co., Grand Island, N. Y.), with 10 ,Ci of [14C]leu-
cine (specific activity 335 mCi/mmol), 50 ,LCi of [3H]leucine
(specific activity 111.2 Ci/mmol), 10 ,uCi of [4C]arginine (spe-
cific activity 336 mCi/mmol), or 100 ,tCi of [3H]arginine (spe-
cific activity 21 Ci/mmol), all from New England Nuclear,
Boston, Mass., as described (19, 20, 27, 28). The cells were
incubated for 4 h at 37°C in a mixture of 95% air-5% CO2
in a humidified atmosphere (29, 30). The radiolabeled cells
were then immersed in ice water, made 0.06 M in iodoaceta-
mide, and centrifuged at 400g for 10 min. The supernates
were collected and termed "secretions." The cells were
washed extensively and resuspended in 1.5 ml of isotonic
buffer, pH 7.2 (29).

Detergent lysis of radiolabeled cells and immune pre-
cipitation of cell lysates and of secretion. Desoxycholate
(Fischer Scientific Co., Fairlawn, N. J.) was added to the radio-
labeled cell suspension to yield a final concentration of 0.5%
(vol/vol), and the mixture was made 0.12 M with respect to
iodoacetamide and 1,000 U/nil with respect to Trasylol (Cal-
biochem-Behring Corp., American Hoechst Corp., San Diego,
Calif.) added (19). After incubation for 20 min at 4°C, the re-
sultant cell lysate was centrifuged at 105,000 g for 30 min at
4°C; the pellet was discarded. Radiolabeled lysates and secre-
tions in a volume of 1.6 or 3.0 ml, respectively, were immune
precipitated by the direct technique using anti-225-MICG
antiserum (250 ,ul), anti-185-MICG (250 ,ul), or antiserum with
reactivity toward both 225- and 185-MICG, i.e., anti-225
+ 185-MICG antiserum (250 ,ul), in antibody excess. Incuba-
tion of antiserum with cell lysates proceeded at 40C for 16 h.
Under these conditions, MICG proteins remained soluble,
enabling MICG to be immune-precipitated from whole cell
lysates. The precipitates were washed and dissolved in
sodium dodecyl sulfate-urea buffer (see below).

Isolation of MICG by cold precipitation. Isolated cells
were lysed in isotonic buffer containing 0.5% Nonidet P-40 as
previously described, with the exception that the iodoaceta-
mi4e concentration was increased to 0.12 M (19, 20, 27, 28).
The cell lysates were centrifuged at 105,000 g for 30 min at
40C, the pellet discarded, and the supemate incubated at 40C
for 24 h. The cold precipitate was solubilized in 1% (wt/vol)
sodium dodecyl sulfate (SDS)-8 M urea-0.06 M iodoaceta-
mide-Trasylol (1,000 U/ml)-0.1 M Tris buffer, pH 9.2 (SDS-
urea buffer) (19, 20). Details of 225- and 185-MICG cold pre-
cipitation, preparation of anti-human MICG antisera, and
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) (5%)
have been previously reported (18-20, 27, 28). Solubilized
cold and immune precipitates were reduced with 0.5 M 2-
mercaptoethanol for 1 h at 370C, alkylated with 0.65 Miodo-
acetamide, and then dialyzed (19). Protein determination
was as previously described (3). Equal amounts of protein
(20-50 ,ug) were applied to gels that were to be directly
compared.

Antiserum absorption. Heat-inactivated (560C) anti-
serum to human 225 + 185-MICG was absorbed in 0.5 ml
aliquots with 700-750 x 106 T cells, normal B cells, or CLL
cells for 3 h at 40C with shaking. The mixtures were centri-
fuged at 1,000 g for 20 min, and the supemate was collected.
Antiserum absorbed in this fashion was stored at -700C.

Immunofluorescence. Indirect immunofluorescence was
performed on viable PBL and subpopulations as previously
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detailed (19, 25, 31, 32). Briefly, lymphocytes (2 x 106) were
incubated for 1 h at 37°C in 3 ml of minimum essential
medium supplemented with 20% FCSand 0.2% sodium azide
to remove cytophilic antibody. The cells were washed at
370C, resuspended in 0.1 ml of medium without FCS, and
incubated at 40C for 30 min with 0.1 ml of anti-human 225-,
anti-human 185-, or anti-human 225 + 185-MICG anti-
serum (1:32). The antiserum employed was the IgG fraction
(33). The cells were washed three times and resuspended
in 0.1 ml of medium, and 0.1 ml of FITC-conjugated goat
anti-rabbit IgG (GARIgG) (Behring Diagnostics) (1:32) was
added. Incubation was continued for 30 min at 4°C. The cells
were washed three times and finally resuspended in 0.1 ml of
medium. A drop of the cell suspension was applied to a micro-
scope slide with the bottom of a 12 x 75-mm test tube and
fixed in ethanol (95%), and a cover slip was applied in
buffered glycerol (34).

Indirect immunofluorescence specificity controls con-
sisted of normal rabbit IgG in place of rabbit anti-MICG and
absorption experiments. Less than 1%of human PBL, T cells,
B cells, or CLL cells were immunofluorescent positive with
normal rabbit IgG (2 mg/ml). Indirect immunofluorescence of
all lymphocytes and subpopulations was completely blocked
by absorption of anti-225 + 185-MICG antiserum with 750
x 106 B lymphocytes or with isolated 225- and 185-MICG anti-
gen (50 ,ug). Rabbit anti-human MICGantisera and GARIgG
antiserum were routinely absorbed with human immuno-
globulin linked to Sepharose 4-B by the cyanogen bromnide
technique (25, 32). Immunoflourescence of all lymphocytes
was blocked by prior absorption of FITC GARIgG with nor-
mal rabbit IgG linked to cyanogen bromide-activated Sepha-
rose 4-B (35). Details of absorption have been previously de-
scribed (19, 20).

Combined immunofluorescence. Direct immunofluores-
cence, using tetramethyl rhodamine isothiocyanate (TRITC)-
conjugated goat anti-human IgM (GAHIgM) antiserum (N. L.
Cappel Laboratories, Inc., Cochranville, Pa.), was also per-
formed on viable lymphocytes. PBL, T cells, or B cells
(2 x 106) in 0.1 ml of medium were incubated with 0.1 ml
of a 1:16 dilution of GAHIgM (TRITC) for 30 min at 4°C and
further processed as in the indirect technique (see above)
using various rabbit anti-MICG antisera and GARIgG
(FITC) at 4°C. In some experiments cells were stained for
MICGfirst (indirect) and then stained for IgM (direct). Regard-
less of the sequence of reagents, the percentage and pattern
of cells staining for either rhodamine or fluorescein were
similar. Direct immunofluorescence was blocked by prior
absorption of GAHIgM (TRITC) with human IgM linked to
cyanogen bromide-activated Sepharose 4-B (35). There was no
reaction of the CAHIgMwith rabbit IgG or IgM as determined
by immunoelectrophoresis.

The preparations were examined with a Zeiss IV FL-epi-
fluorescent microscope equipped with an Osram 12 V, 100W
halogen lamp and an incident light fluorescence illuminator
(Carl Zeiss, Inc., New York, N. Y.). The same field of cells
was examined for fluorescein and rhodamine, and subjected
to phase-contrast microscopy; 300 phase cells were counted
as either FITC (green) or TRITC (red) (19, 20). The results
were expressed as the percentage of FITC and/or TRITC
positive cells per 100 phase-contrast cells. Photographs were
recorded on Ektachrome ASA400 film. In the Results section,
quantitation of immunofluorescence on normal lymphocytes
represents the mean of 35 controls studied with these antisera.

RESULTS

In previous studies we have shown that human T cells
produce 225-MICG, whereas N cells synthesize an

antigenically dissimilar protein, 185-MICG (18-20).
However, we were unable to demonstrate the synthesis
of either 225- or 185-MICG in B lymphocytes. Subse-
quent experiments have demonstrated the synthesis of
both 225- and 185-MICG in B cells (Fig. 1). T cells were
labeled with [3H]arginine and B cells with [14C]argi-
nine, and the resultant cell lysates reacted with anti-225
+ 185-MICG antiserum. This study demonstrated the
synthesis of 225-MICG in T cells and B cells and the
synthesis of 185-MICG in B cells alone.

Our inability previously to identify 225- and 185-
MICGin B cells was due to the lability of these proteins
in B cells. To isolate these proteins from normal B cells,
the following conditions were found necessary. After
isolation from PBL, B cells should be suspended in
medium containing FCS, since in its absence most of
the 225-MICG and all of the 185-MICG is lost during
overnight storage at 4°C. Furthermore, incubation of B
cells at 37°C for 5-6 h causes the loss of 35% of the
cold precipitable 185-MICG compared with control B
cells processed immediately or kept for 5 h at 4°C. An-
other important variable was the concentration of
iodoacetamide during detergent lysis of B cells. It was
necessary to use a concentration of iodoacetamide of
0.1 Mor above to prevent loss of 185-MICG. Finally,
when B cells were eluted from anti-Fab columns we
consistently found that the SIg was capped, MICGwas
lost from the cell surface, and the capacity of the B cells
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FIGURE 1 Synthesis of MICG in T and B cells. 50 x 106 T
cells (-) were labeled with [3H]arginine, and 50 x 106 B
cells ( ), with [14C]arginine. The washed, labeled cells
were lysed together and reacted with anti-225 + 185-MICG
antibody. The precipitates were reduced and subjected to
5% SDS-PAGE. Arrows indicate the position of labeled
markers. Top of the gel is on the left-hand side of figure. IL,
IgM heavy chains; y, IgG heavy chains; L, light chains.
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AS to synthesize immunoglobulin as well as MICG was
markedly impaired. In the following experiments,
therefore, B cells were isolated by FHC, and no attempt
was made to remove the N cells (SIg-, E-) from the B
cell fractions.

With these conditions to preserve lymphocytes, the
following results were obtained using combined IF.
PBL were first reacted with GAHIgM(TRITC) to label
SIg on B cells, washed, and then treated with rabbit anti-
185-MICG followed by GARIgG (FITC). All reactions
were carried out at 4°C. SIg (TRITC) was found on 12%
of the PBL, whereas 185-MICG (FITC) was seen on
20% of the PBL (Fig. 2). All cells that were SIg+ were
185-MICG+, and in addition, 10%of the cells were 185-
MICG+and SIg-. The results in Fig. 2A show that 185-
MICG is found on the cell surface of two of the PBL,
only one of which is also SIg+ (Fig. 2B). Using isolated T
cells and combined immunofluorescence, T cells were
found to be 98% 225-MICG+, <1% 185-MICG+, and
<1% SIg+. In contrast, isolated B cells are 100% 185-
MICG+, 90%225-MICG+, and 90% SIg+. Whenthe 225-
MICGin B cells is detected as FITC and SIg as TRITC in
combined immunofluorescence, there is complete
overlap; all the B cells are positive for both 225-MICG
and SIg. The following pattern has emerged: T cells
have only 225-MICG, N cells have only 185-MICG, and
B cells have both 225- and 185-MICG.

To delineate these proteins in CLL cells, we isolated
MICGfrom the B cell lysate of seven patients. The cold
precipitates were analyzed on SDS-PAGE and com-
pared with normal T and B cells (Fig. 3). T cells demon-
strated a 225,000 dalton protein and normal B cells both

0 a 225,000- and a 185,000-dalton protein (Fig. 3, left
and middle). However, in CLL cells from all patients,

* * only the 225,000-dalton protein was detected (Fig. 3,
9 right).

Further evidence for the absence of 185-MICG in
CLL cells was sought using immunofluorescence.
Lymphocyte subpopulations were isolated and reacted
with either anti-225 + 185-MICG or anti-185-MICG

FIGURE 2 Combined immunofluorescence to show simul-
taneously the cell surface distribution of MICGand immuno-
globulin. PBL were reacted with GAHIgM(TRITC) and the
sensitized cells then treated with rabbit anti-human T B CLL-B
185-MICG antibody followed by GARIgG(FITC). All incuba-
tions were for 30 min at 4°C in the presence of 0.2% sodium FIGURE 3 Isolation of 225- and 185-MICG from lymphocyte
azide. The cells were washed and applied to slides in buff- lysates derived from T cells (50 x 106), B cells (50 x 106), and
ered glycerol and individual fields examined by immuno- CLL B cells (50 x 106). The lysates were cold precipitated and
fluorescent microscopy with selective filters for FITC (A), the isolated protein (25) ,ug) reduced and subjected to 5%
TRITC (B), or phase-contrast microscopy (C). SDS-PAGE; the gels were stained with 0.5% coomassie blue.
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antiserum. The latter antiserum, made from the former
antiserum by absorbing with T cells, reacted with la-
beled 185,000-dalton MICG and not with 225,000-
dalton MICG. Anti-225 + 185-MICG antiserum
stained the cell surface of normal T, B, and CLL cells in
a ringed pattern (Fig. 4A-C), whereas anti-185-MICG
antiserum did not stain T cells (Fig. 4D), although it
reacted with normal B cells (Fig. 4E). In contradistinc-
tion, anti-185-MICG antiserum did not stain CLL cells
(Fig. 4F). Identical results were obtained in fifteen
other CLL patients. Whennormal B cells were used to
absorb the anti-225 + 185-MICG antiserum, immuno-
fluorescent staining disappeared for normal T and B
cells, as well as for CLL cells. Finally, CLL cells were
used to absorb the anti-225 + 185-MICG antiserum,
and reactivity was retained for B cells and lost for T
cells and CLL cells. Similarly, when PBL were stained

with this antiserum and anti-IgM (TRITC) in combined
immunofluorescence, a pattern similar to that of Fig. 2 was
obtained, i.e., SIg+ cells (B cells) were also stained with
this absorbed antiserum.

To determine if CLL cells produce a protease that
might cleave 185-MICG, equal numbers of normal and
CLL B cells were mixed and incubated for 1 h at 37°C
before detergent lysis. After cold precipitation of the
mixed cell lysates, SDS-PAGE demonstrated both
225- and 185-MICG (Fig. 5). When equal amounts of
protein from normal B cells, CLL cells, and mixed cells
were compared by SDS-PAGE and densitometry
tracing, there was no evidence of any loss of 185-MICG.

Although we were unable to demonstrate the pres-
ence of 185-MICG on the surface of CLL cells, it re-
mained to be determined whether 185-MICG was syn-
thesized in these cells and then secreted. Radiolabeled

FIGURE 4 Cell surface distribution of MICGin isolated lymphocytes. T cells, B cells, or CLL cells
were incubated with either anti-225 + 185-MICG antibody or anti-185-MICG antibody followed
by GARIgG (FITC) for 30 min at 4°C. After washing, a drop of the cell suspension was fixed
on slides and examined with an epifluorescent microscope with selective filters for FITC and
phase microscopy. A-C, cells incubated with anti-225 + 185-MICG antibody; D-F, cells incu-
bated with anti-185-MICG antibody. A and D, T cells; B and E, B cells; C and F, CLL cells.
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B CLL-B B+CLL-B

FIGURE 5 Simultaneous lysis of normal B cells and CLL
cells. B cells (50 x 106) and CLL cells (50 x 106), either alone
or mixed, were incubated for 1 h at 370C. The cells and mix-
tures were lysed in detergent and cold precipitated. The pre-

cipitates were reduced and electrophoresed on 5% SDS gels
and then stained with coomassie blue.

lysates and secretions from B cells and CLL cells were

precipitated with anti-225 + 185-MICG antiserum and
subjected to SDS-PAGE. Normal B cell lysates con-
tained radiolabeled 225-MICG and 185-MICG (Fig.
6a). WhenCLL cell lysates were immune precipitated,
only 225-MICG was shown to be synthesized (Fig. 6c).
Surprisingly, neither 225- nor 185-MICG was detected
in the secretion from CLL cells (Fig. 6d), whereas
normal B cell secretions demonstrated the presence of
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both 225- and 185-MICG (Fig. 6b). Similar results were
obtained when MICG was isolated from radiolabeled
cell lysates by cold precipitation.

DISCUSSION
A considerable number of lymphoproliferative dis-
eases have been recognized as monoclonal B cell dis-
orders. Chronic lymphocytic leukemia and the ma-
jority of lymphomas in adults are B cell malignancies
(11, 12, 36). In a given patient with CLL, all the leu-
kemic cells will have either kappa or lambda-type im-
munoglobin on their cell surface, whereas normal B
lymphocytes consist of a mosaic of kappa- and lambda-
containing cells in a ratio of -2:1 (10). The same CLL
cell may have SIgM and SIgD, but both immuno-
globulins then share a commonidiotype, indicating that
a single heavy chain variable region can be joined to
different constant regions (37). These studies have
helped to establish the concept that certain lymphoid
malignancies might represent an aberrant expansion of
a single transformed cell.

Wehave previously shown that T cells produce 225-
MICG, and N cells produce 185-MICG (19, 20). Al-
though both of these proteins were shown to be syn-
thesized by and present on the cell surface of normal B
cells, only 225-MICG was present in CLL B cells. The
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FIGuRE 6 Immune precipitation of labeled lysates and secretions. B cells (50 x 106) and CLL
cells (50 x 106) were labeled with [3H]leucine for 3 h at 370C. The secretions and cell lysates
were reacted with anti-225 + 185-MICG antiserum and the precipitates reduced and electro-
phoresed on 5% SDS-PAGE. (a) B cell lysates treated with antiserum. (b) B cell secretions
treated with antiserum. (c) CLL cell lysates reacted with antiserum. (d) CLL cell secretions
reacted with antiserum.
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various techniques utilized confirmed the absence of
185-MICG in CLL cells. Two possibilities were con-
sidered to explain the absence of 185-MICG from CLL
cells. First, the leukemic cells could produce an
enzyme that selectively cleaves 185-MICG. This pos-
sibility was excluded by mixing normal B and CLL
cells. No evidence of a protease cleaving 185-MICG
was found in CLL cells. Second, it was possible that
185-MICG was not synthesized and/or was not cold pre-
cipitable in CLL cells. It was shown that CLL cells do
not synthesize 185-MICG, although they do synthesize
225-MICG, as do normal B and T cells.

Since normal B cells secrete 225- and 185-MICG
into the medium, we determined the capacity of CLL
lymphocytes to secrete 225-MICG. The studies showed
that leukemic B cells did not secrete 225-MICG into the
medium. In previous reports it has been demonstrated
that there is a lack of immunoglobulin secretion from
CLL lymphocytes (38, 39). In contrast to our secretory
study, which was accomplished in 4 h without FCSand
mitogen, these studies cultured CLL cells for 6 d and
used FCS and mitogen. Under the latter conditions
it is thought that lymphocytes differentiate into plasma
cells (40-42). Furthermore, secretion of immuno-
globulin from normal lymphocytes is only a fraction of
that from plasma cells (43-45). Since CLL lymphocytes
are unable to differentiate further from a lymphocyte to
a plasma cell after induction by antigen or mitogen, it
is difficult to determine whether there is really a lack of
immunoglobulin secretion or whether in fact there is
simply not further differentiation to the secretory plasma
cell stage. Our studies indicate that CLL cells display
a secretory defect of 225-MICG, a protein normally
synthesized in these cells.

The mechanism of cell proliferation in CLL remains
obscure. It has been proposed that malignant cells
might lose an essential cell surface protein that is re-
sponsible for promoting contact inhibition of cell
growth (46, 47). In the absence of this protein, clonal
expansion would go unchecked, and malignant pro-
liferation could result. In this respect, CLL cells are
known to be of monoclonal origin, and in addition dis-
play some unusual characteristics. In contrast to nor-
mal B lymphocytes, CLL cells smudge when smeared
on a slide, lack the ability to form caps, and as we have
shown, lack the ability to synthesize 185-MICG and to
secrete 225-MICG (48,49). The biological significance
of the absence of 185-MICG in CLL might be related
to these abnormal properties. In studies to be sepa-
rately reported, we have shown that normal B cells,
depleted of 185-MICG, display properties similar to
leukemic lymphocytes.

Finally, it is possible that the absence of 185-MICG
is a better indicator of a leukemic B cell than is the
monoclonal immunoglobulin on its surface. If there is a
large population of leukemic cells, it is rather simple to
determine the monoclonal immunoglobulin nature of

the disorder, but if the leukemic cell population is
small, and accompanied by a normal number of K- and
X-containing cells, then it is difficult, if not impossible,
to establish the monoclonal nature of the small popula-
tion. The absence of 185-MICG would positively
identify the SIg+ leukemic cell.
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