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ABSTRACT: Autoantibodies to the i, | and Pr carbohydrate determinants bind red blood cells,
preferentially at low temperature in vitro. Using multiparameter flow cytometric analyses, we
demonstrate that each of these autoantibodies also react with human and mouse lymphocytes at
physiologic temperatures. The antj-Pr autoantibody recognizes a glycoprotein determinant(s) expressed
by a subset of both T and B lymphocytes. In contrast, the binding of anti-i and anti-l antibodies each is
restricted to B-lymphocytes. The anti-i autoantibody binds to%8r of all B cells, whereas the anti-|
antibody reacts with less than 10% of either tonsillar or blood B cells. Prior studies identified that the B
cell isoform of CD45 (B220) has the linear poly-N-acetyllactosamine that forms the "i" determinant.
Because ant®220 antibodies recently have been reported to influence T-dependent B-cell isotype
switching, we tested each antibody for its ability to influence the ptioduof secondary Ig isotypes by
murine splenocytes co-cultured with a stimulator helper T cell clone. We find that addition of anti-i
antibody increases the proportion of B cells secreting secondary Ig isotypes. In contrast, the anti-I
antibody had no such effect. These findings imply that stimulation of B cells through the highly
conserved carbohydrate determinant that forms the "i" antigen may be of physiologic importance in
T-dependent B-cell differentiation.
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INTRODUCTION each epressed V4-34 (Y 4.21), a highly
conserved Ig heavy chain variable region gene
Previously, we investigated anti-B cell (V gene) that frequently is found to encode
autoantibodies from patients with Wiskott-Aldrich monoclonal anti-i/l autoantibodies (2,3,4,5).
syndrome, a rare X-linked immunodeficiency Indeed, we found that each antibody was specific
disorder (1). By flow cytometric analysis, each of for the "i" antigen present on neonatal
these autoantibodies was found specific for a erythrocytes, a determinant often recognized by
carbohydrate-dependent epitope expressed by a monoclonal anti-i cold agglutinins. Because these
subset of human B cells inclusive of most B cells anti-B cell autoantibodies were similar to
that co-express the CD5 surface antigen. previously defined anti-i autoantibodies, this study
Molecular analyses of different clones of IgM or implied that cold agglutinins of persons without
IgM, autoantibody-producing B cells revealed that ~ Wiskott-Aldrich syndrome also may react with
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mononuclear cell subsets.

Cold agglutinins are known as autoantibodies
that bind carbohydrate determinants of red blood
cells, preferentially at low temperatures. The first
and most common carbohydrate specificity
involves the related i and | antigens that can be
detected on the red blood cells of multiple@ps
(6). The i antigen is formed by a straight
oligosaccharide chain of N-acetyllactosamine
subunits attached to either ceramide or protein.
The | antigen is formed when a branching enzyme
attaches $1-6 branch to a galactose residue of
the non-branched, i carbohydrate chain. The
proportion of i to | antigenic structures on human

red blood cells changes during development. Fetal
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We also examined whether anti-i/l
autoantibodies can influence lymphocyte function.
The glytesy?20 kDa B-cell isoform of CD45
has been noted to possess the straight
obgaharide chains of N-acetyllactosamine that
form the i determinant (10,11). Because anti-

bodies specific for the B cell isoform of CD45
have been

noted to have enhanced T
cell-dependent B cell isotype switching (12), we
examined whether anti-i or anti-l also could
influence the production of secondary Ig isotypes
in vitro. Collectively, our studies indicate that
cold agglutinins should not be considered as being
anti-erythrocyte  autoantibodies, as each
specifically binds to discrete lymphocyte

and newborn red blood cells express mostly the ubpgpulations. Moreover, our studies reveal that

non-branched i antigen, whereas adult red blood
cells express mostly | antigen.

The second category of cold-agglutinins
contains the Pr antigens.
O-linked oligosaccharides located on thandd
sialoglycoproteins (7,8). In contrast to the l/i

The Pr antigens are
MATERIALS AND METHODS

such binding activity may have physiologic

significance in cognate cell-cell interactions
leading to lymphocyte differentiation.

antigens, the Pr antigens are destroyed byold Agglutinins

proteases, such as papain or ficin, or by
neuraminidase, the latter indicating that siat
contributes to the epitope recognized by anti-Pr
autoantibodies. The Pr antigen sub-group is
determined by linkage of the terminal sialic acid
residue to the oligosaccharide chain.  For
example, the Br antigen contains an 2-6
linkage (7,9), whereas the ,Pr antigen is
characterized by am, 2-3 linkage. Furthermore,
unlike the I/i antigens, the Pr antigens are

expressed at high levels on both fetal and adult red
Biomedical, Malvern, PA; Pharmacia, Piscataway,

NJ). The bound proteins were eluted with 0.1 M

glycine, pH 2.5, rapidly neutralized, and then

blood cells.
In view of the anti-i reactivity of the anti-B
cell autoantibodies of Wiskott-Aldrich syndrome

patients, we investigated well characterized mono-

clonal cold agglutinins specific for i, I, or Pr
determinants for their ability to bind human and
mouse lymphocytes. Conceivably, each of the
different major cold agglutinins recognize

carbohydrate determinants that also are found on
lymphocyte surface glycoproteins that are express-

ed differentially by distinct lymphocyte subsets.
For this reason, we examined the lymphocyte
subset specificity of each of these antibodies.
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The monoclonal autoantibodies used in the

present study are derived from EBV transformed
clonal cell lines from patients with monoclonal

cold agglutinin disease, as described (5,13).
Clone 15A produces anti-i, clone 20A produces

anti-l and clone LS 2 produces anti-Pr antibodies.

The IgM autoantibodies were purified from

culture supernatant and from the heat eluate by

passage over anti-human IgM (1 chain-specific)-
@idtdrated Sepharose columns (Cooper

dialyzed against PBS. The antibodies were

biotinylated with Normal-Human-Serum-Biotin

(NHS-biotin, Pierce, Rockford, IL), according to
the manufacturer's instructions. The biotinylated

autoantibodies were dialyzed and concentrated

with a collodium bag apparatus (Schleicher &
Schuell, Keene, NH.) and tested for their ability to

agglutinate red blood cells. Each of the purified

antibodies was shown not to induce cytotoxicity
whenatedlith lymphocytes at eithet@ or
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37°C for 30 minutes. The antibodies were used in incubated in 1 ml of RPMI 1640 media containing

a concentration of 2 pgAwhich was also used in 1 unit of freshly addfeCholera neuraminidase

the flow cytometry experiments). In all instances, (Sigma, St. Louis, MO). After one hour

the viability of the cells cultured or stained with inatibn at 37C, the lymphocytes were washed

any of the IgM antibodies remained above 90%. twice in PBS prior to FACS analysis (14). As a
control, we treated red blood cells in a similar

Immunofluorescence Studies fashion and documented the effect of
neuraminidase by its inhibition of agglution of

Lymphocytes were isolated from mouse spleen red blood cells with the anti-Pr antibody.

and human tonsil by gentle teasing of the tissue

followed by Ficoll-Hypaque (Organon Teknika, Microculture Studies

West Chester, PA and Cedarlane Laboratories,

Hornby, ON, Canada) gradient centrifugation. A detailed description of the reagents and
Human PBL were obtained from healthy donors conditions for the microcultures containing
by phlebotomy and also isolated by Ficoll- limiting numbers of B cells and non-limiting

Hypaque gradient centrifugation. Cell preparations numbers of T cells addtidecells (DC) has
were incubated at°€ with the appropriate been recently published (12).
dilution of fluorochrome-conjugated monoclonal
antibodies specific for CD19, CD20, CD22, B cells. PP cells were isolated as described
CD23, CD5, CD3 or CD45RA (from Becton (15) from (C57BL/6 x C3HeB/FeJ)F mice.
Dickinson, Mountain View, CA). Anti-IgD is an Adherent cells were depleted by incubation of the
IgG, anti-humard heavy chain (DA4-1) from the cell suspension on plastic petri dishes for 2h at
American Type Tissue Collection (Rockville, 37°C. For depletion of T cells, the cells were
MD). Cell surface binding of b-anti-i, b-anti-l suspended at 1 x 10 cells/mlin 1/500 dilution of
and b-anti-Pr was detected by second stemnti-Thyl.2 ascites fluid (Cedarlane Laboratories,
staining with avidin coupled to either fluorescein Hornby, ON, Canada). Viable cells were isolated
(FITC-avidin, Molecular Probes, Eugene, OR), on Ficoll-Pague (Pharmacia, Piscataway, NJ) and
phycoerythrin (PE-avidin, Becton Dickinson) or found to be >95% pure B cells by staining for
Texas Red (TR-avidin, Molecular Probes) for two surface Ig and MHC class Il.
or three color analyses. For the murine studies,
fluorochrome conjugated anti-Ly-1 (53-7.3), T cells. The Th cell clone D10.G.4.1 (D10,
anti-B220 (RA3-6B2) and anti-Thy-1 (GWere  (16) TIB224) was obtained from American Type
obtained from Pharmingen (San Diego, CA). Culture Collection and maintained by alternate
Cells were analyzed with a FACScan (Bectonweekly cycles of stimulation and rest in Click's
Dickinson) equipped with Lysis Il software. To medium (Irvine Scientific, Santa Anna, CA)
determine the thermal amplitude of supplemented witli0% FCS (GIBCO, Grand
autoantibodies, the autoantibodies were incubatetsland, NY), 2 mM L-glutamine (GIBCO) 0
with lymphocytes at 4C, 25°C, and at 37C, mM [B-mercaptoethanol (Sigma), and 50 pg/ml of
while all subsequent washing steps were carriedsentamycin (GIBCO). Resting cells (2 x*10 /ml)
out at £4C. were stimulated with 100 pg/ml of Conalbumin,
irradiated C3H spleen cells (5 x*10 /ml), and 5%
Neuraminidase Treatment of Lymphocytes andat Con A supernatant (prepared from rat spleen
Red Blood Cells cells stimulated for 48 h with Con A-Sepharose
beads). After 7 days, cells were harvested and
Lymphocytes (10 cells), isolated from either rested for 1 wk in medium supplemented
peripheral blood by Ficoll-Hypagque were with 5% Con A supernatant for proédign of the
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line, or rested for 48 h in medium alone for use in RESULTS
microcultures. D10 cells are specific for Con-
albumin presented in the context of 4-A and areReactivity of Anti-i, | and Br Aaaintibodies With
alloreactive for cells bearing I°A (17-18). Allo- Human Tonsillar and Blood Lymphocytes
stimulation of I-& bearing B cells by D10 cells in
clonal microcultures is haplotype restricted (19). Anti-i/i binding.  Multiparameter FACS
analyses showed that both the anti-i autoantibody,
DC. DC (dendritic cells) were isolated from designated 15A, and the anti-l autoantibody,
PP of C3HeB/FeJ mice (19,20). We took designated 20A, bind to a subpopulation of B
advantage of the haplotype restriction of D10 cells cells. As shown in figures 1 and 2, only CD19 B
by preparing DC from a strain that cannot cells are stained by 15A or 20A (re¢ptiesenf
stimulate D10. Controls in each experiment  six staining experiments). While 15A stains
included cultures of DC and D10 cells receiving apprexaty 5060% of CD19 B cells of either
all of the various treatments but lacking B cells. human tonsil or blood, 20A is only weakly
Microcultures were established in  60-well reactive, staining 6-9% of the B cells. 15A
Terasaki plates (Nunc, Intermountain Scientific, preferentially reacted with tonsillar B cells that
Bountiful, UT) and incubated in 5% GO at’&% express surface IgD, displaying a reactivitygra
After 9 days, supernatants were harvested into 200 for tonsillar B cells similar to that of HY18, an
pl of medium and 30 pl was used for each ELISA.  JgM anti-B cell autoantibody produced by a B
cell clone from a patient with Wiskott-Aldrich
ELISAs. To identify IgA in the well syndrome (1). In addition, multiparameter FACS
supernatants, affinity purified goat anti-mouse Iganalyses indicate that most B cells that express
(Fab fragments) was used to coat polystyreneCD5 also react with 15A, as noted previously for
microtiter plates and biotinylated monoclonal goatHY18 (1). Finally, the binding of biotinylated
anti-mouse IgA for detection. To identify IgG in HY18 (anti-i) to B cells could be inhibited by 50%
the well supernatants, affinity purified rat by prior incubation of the lymphocytes with the
anti-mouse IgG (Axell) was used to coat purified non-conjugted 15A (anti-i), while
polystyrene microtiter plates and biotinylated purified human IgM (0.1 mg/ml) of irrelevant
monoclonal rat anti-mouse IgG (Zymed, Sanspecificity neither reacted with human
Francisco, CA) for detection. The biotinylated lymphocytes nor competed with HY18 or 15A for
reagents bound were detected by horseradishinding to human B cells (data not shown). Thus,
peroxidase-avidin (Vector Laboratories, these experiments indicate that HY18 and 15A,
Burlingame, CA). ABTS (Sigma and,H,O were both of which have relative anti-i specificity by
used to develop the plates, and absorbance waBBC agglutination, also recognize similar
read at 410 nm in a Dynatech ELISA readerdeterminants on lymphocytes. The carbohydrate
(Dynatech, Chantilly, VA). For ELISAs, appro- specificity, e.g. anti-i wakiurther substantiated by
priate myeloma proteins were used to generatelemonstrating that the antibody reactivity was
standard curves in each experiment. The assayabolished by prior treatment of red blood cells
were sensitive to 1 ng/ml for IgM/G/A and to 0.1 and/or lymphocytes witf-galactosidase (1).
ng/ml for IgE. Positive wells were at leastiffold
above these cutoffs. Anti-Pr ,binding. The biotinylated anti-Rr
autoantibody, bound to 70-80% of both B and T
Statistical analyses. The level of Iymphocytes (figure 3). Similar results were
significance was estimated using tRe x test. observed in four separate experiments of different
samples of peripheral blood lymphocytes. Thus,
unlike the anti-i/l autoantibodies, the anti-Pr
antibody binds to both B and T cells.
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Figure 1. Multiparameter flow cytometric analysis of human tonsillar lymphocytes to determine the fractions of lymphocyte subset(s) that
react with anti-i or anti-l autoantibodies. Lymphocytes were reacted with antibody 15A-biotin/avidin-FITC (anti-i) and
20A-biotin/avidin-FITC (anti-) and with PE conjugated antibodies specific for CD19, CD3 and IgD reagents. The top panel represents
lymphocytes stained with a control biotinylated human IgM of irrelevant specificity and avidin-FITC. Plots show levels of expression by
use of 10% probability contour lines.
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Figure 2. Flow cytometry of human peripheral blood lymphocytes. Two color combinations of reagents are used to determine the fractions
of anti-i positive and anti-1 positive lymphocytes that co-express CD19 or CD3.
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Figure 3. Immunofluorescence analysis of human peripheral blood lymphocytes using two color combinations of reagents specific for Pr
(biotinylated anti-Py ) and CD19 (PE-conjugated anti-CD19) or CD3 (FITC-conjugated anti-CD3).
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Reactivity of Anti-i, | and Br Autoantibodies to respectively bound 20+2% or 28+12% of lympho-

Human Tonsillar Lymphocytes at Various cytes at 37C (p<0.05, one way analysis of

Temperatures variance and Scheffe F-test; Figure 4).
Nevertheless, the proportions of lymphocytes

Although autoantibodies are best known for bound by these antibodies°@t &€ still

their ability to agglutinate red blood cells a4 significantly higher (p<0.005, Student’s t test)

we examined whether these antibodies cbuld  than that of control human IgM of irrelevant

lymphocytes also at higher temperatures. specificity (which stains less than 0.05 % of

Although 15A or LS2 respectively bind 71+4% or lymphocytes).

78+4% of tonsillar lymphocytes at°@, each

S8
/)

anti-i

sl =2
58

|
58

anti-Pr

Relative Cell Number

Fluorescence Intensity

Figure 4. Influence of temperature on anti-i and anti-Pr autoantibody staining of human tonsillar lymphocytes. The top row of histograms
(shaded) depicts the logarithmic green fluorescence intensities of lymphocytes stained with anti-i autoantib@qji@s’&t and 37C
respectively. The bottom row of histograms (shaded) represents anti-Pr staining simila@y 25°€ and 37C respectively. The
histogram depicted by a solid line represents lymphocytes stained with a control biotinylated human IgM of irrelevant specificity and
avidin-FITC.
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Binding of Human Anti-i, | and PBr investigate to what extent these autoantibodies
Autoantibodies to Murine Splenocytes andreact with the B-1 B cell subpopulation, we also
Peritoneal Lymphocytes examined peritoneal B cells, as they are known to

be enriched for lymphocytes of the B-1 B cell
Anti-i/l binding. 15A (anti-i) or 20A (anti-I)  subpopulation. We find that 15A (anti-i) stained
each displayed the same resfive specificity for 42+14% of the peritoneal B220 lymphocytes,
murine B cells as for human B lymphocytes whereas 20A (anti-l) stained only 17+8% of
(Figure 5). 15A stained significantly larger peritoneal B220+ lymphocytes (data not shown).
proportions of murine B cells than 20A. For Moreover, 15A also binds 63+19% (n=4) of
example, data from six staining experimentsmurine peritoneal B220+ gated cells that
showed that 15A stained 77+15% of murine co-express Ly-1 (CD5) (figure 6). However, 15A
splenic B cells, whereas 20A reacted with onlyalso reacted with non-Ly-1 B cells, as evidenced
18+13% of such B cells (p<0.005). BALB/c by its ability to react with most splenic B cells that
spleen contains very few Ly-1 B cells (21), more do not express this surface antigen.
recently designated as B-1 B cells (22). To

anti-i anti-1 anti-Pr
19% Prob

4 18% Prob 18% Prob

B220

Figure 5. Contour plots depicting the fluorescence of mouse splenocytes stained with PE-conjugated anti-B220 and
FITC-conjugated 15A (anti-i), 20A (anti-1), or anti,Pr .
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Figure 6. Contour plots of B220+ gated peritoneal B lymphocytes depicting the fluorescence of cells stained with PE-conjugated rat
control IgG2a mAb or PE conjugated rat anti-mouse Ly-1 mAb and biotinylated 15A (anti-i) or FITC-conjugated control human IgM.
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Figure 7. The effect of neuraminidase treatment on apti-Pr staining of tonsillar lymphocytes. Histograms depicting the green fluorescence
intensity of CD3+ (PE -conjugated anti-CD3) tonsillar lymphocytes stained with anti-Pr -biotin/avidin-FITC. Unstained lymphocytes are

depicted by line "a"; untreated (incubated with PBS as control) lymphocytes are depicted by line "¢" and neuraminidase treated lymphocytes
by line "b".
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Anti-Pr binding. The anti-Py antibody LS2 400 DC in the presence of media alone or media
also reacted with murine lymphocytes (figure 5). containing various antibodies. Nine days later, the
In contrast to the staining pattern noted for humarculture supernatants were harvested in 200 pl
lymphocytes, the anti-Pr antibody bound RPMI and assayed for secondary isotypes by
predominantly to murine B cells. Specifically, ELISA. A representative experiment of three is
this antibody reacted with 20-25% of splenic B shown in Table 1. The proportion of wells
cells but only 1-2% of the splenic T lymphocytes showing the presence of either IgG1 and/or IgA
(data not shown). was substantially increased in the presence of

anti-B220 or anti-i but not in the presence of anti-I

Lymphocyte determinants recognized by antibody.
anti-Pr,autoantibodies. We examined whether
digestion with neuraminidase affected the Table 1._ Anti-B220 as Well as Anti-i Antib_odies Induce an
determinant on human lymphocytes that iSIncrease in Secondary g Isotypes in B-cell Microculture.
recognized by the anti-Pr antibody.e@tment of
red cells with neuraminidase disrupts the red cell g5, 14 pce
«-2,3 linked sialoglycolipids and glycoproteins
that are recognized by the anti:Pr antibody
(8,23). Similarly, prior treatment of PBL with | +TiB 146 120 58
neuraminidase also disrupts the lymphocyte
determinant that is recognized by this antibody
(Figure 7). As such, the lymphocyte determinant___Anti-l 120 39
recognized by the anti-Pr autoantibody also _

. .0 c g . e 2Peyer’s Patch B cells were cultured at two B cells/well with 3000
contains sialic acid, Indlcatlng that it is similar to D10 cells and 400 DC. Cultures were established in 60-well
the Py antigen on red blood cells. Terasaki plates (Nunc, Intermountain Scientific, Bountiful, CT)

and incubated at 5% GO at >95% humidity .

. - . . - ®Ab concentrations added into cultures was 2 pg/ml. TIB146 is an
Anti-CD45 and Anti-i Antibodies Facilitate the . 5550 antibody previously published .

Expression of Secondary Isotypes in T-Dependeng < 0.01

Microcultures % =0.03
0 =0.52

% Wells Containing
No. WellsAssayed IgG or IgA

+ Medium 120 31

Anti-i 120 5¢°

To explore the role of the i and | antigens on
the B cells in isotype switching, we used a Th
cell-dependent B cell stimulation system in which
secondary lg isotype production is efficiently
induced by an alloreactive Th cell clone. The
majority of isotype switched B cells are
consistently found to be derived from cells that
were slgM /sIgD at the beginning of the culture
period and, in many cases, the progeny of singl
B cells can be observed to switch to multiple
: o b .
isotypes (24,25). Specifically, I°A -bearing B lymphocyte binding of ant-i and anti

cells can be stimulated in clonal microculture byautoantibo dies was observed with both human and

the alloreactive Th cell line, D10, in the presence S
. : mouse lymphocytes. The anti-i antibody bound to
of DC to secrete a wide range of Ig isotypes. The . :
) » a large fraction of mouse splenic B cells and the
response is dependent on the addition of all three

cellular components: B cells, T cells, and DC majority (63+19%) of CD5 B cells from the
We distributed 2 ceIIs/v(/eII i 6’0 Teraséki peritoneal cavity (figure 6). In contrast, previous

plates and cultured them wiB900 D10 cells and studies measuring the cytotoxicity directed by

DISCUSSION

We examined autoantibodies specific for i, | or
Pr, carbohydrate determinants for their ability to
bind lymphocytes. Using well-definecell line
derived, human monoclonal antibodies and
sensitive multiparameter FACS analysis, we found
that anti-i and anti-l antibodies bind only
?ymphocytes that co-express B cell differentiation
antigens.  Additionally, the restricted anti-B

135



L.E. Silberstein, et al.

anti-i and anti-l autoantibodies isolated from
serum, suggested that these autoantibodies
recognize determinants on both T and B
lymphocytes (23,26,27). Conceivably this
discrepancy may be due to differences in the
source and purity of the antibodies used and/or to
differences in the methods employed for detecting
the i/l antigen on lymphocytes.

Unlike the B-lineage restricted binding of
anti-i and anti-I antibodies, the anti;Pr antibody
bound both B and T cells. This was observed for
both human and mouse lymphocytes, although
compared with human lymphocytes, a much
smaller fraction of mouse lymphocytes were
bound by this antibody. The,Pr antigens, similar
to the i/l antigens, are widely distributed on
different cell types and are found in many species.
However, compared with the i/l antigens, their
expression does not appear to change during

Blood Cells, Molecules, and Dised#36) 22(13) July 15: 126-138

220 kDa B-cell isoform of CD45 possesses the
straight chain oligosaccharide of N-acetyllacto-
samine that forms the i determinant (10,11), and

that also constitutes the epitope recognized by

V4-34-encoded anti-B cell autoantibodies (1,4) we
examined whether anti-i or anti-l also could

influence the production of secondary Ig isotypes

in vitro. We found that addition of anti-i antibody,

but not anti-l antibody, to murine splenocytes
co-cultured with a stimulator helper T cell clone
increased the proportion of B cells secreting
secondary Ig isotypes (33,34). Moreover, the
effect seen with anti-i was comparable to that
observed with anti-B220 mAbs. Taken together,
these studies argue that crosslinking the high
molecular weight isoform of CD45 on B cells
(CD45RA) with anti-i autoantibodies can enhance
T-dependent production of secondary Ig isotypes.
In this regdeaeslg with anti-i/B-cell binding

ontogeny, and little is known regarding their activity may play an important role in cognate B-B

expression on dividing or differentiating cells. It
is possible that the Pr antigen may have a
physiologic role similar to that of other sialylated
oligosaccharides, such as Letwis (also initially

defined as a red cell antigen), that can serve as

ligands on leukocytes for cell adhesion molecules
on endothelial cell§28). Sialylated carbohydrate
residues (similar to Pr ) on the CD45R0O isoform
on T cells also have been shown to bind to the
CD22 antigen on B cells, thus facilitating
adhesion of B cells to CD4+ T cells (29,30). In
addition, CD22 mediated adhesion of B cells to
other target cells, such as erythrocytes and

cell interactions that can facilitate T-dependent B
cell maturation/differentiation.
Anti-i expressing B cells (encoded by the
V4-34 gene) can be readily isolated from fetal
spleen, umbilical cord blood, and adult blood
lymphocytes (4,35,36). Furthermore, the V4-34

gene appears over-represented in the expressed Ig

gene repertoire of B cells from adult blood (37) or
umbilical cord blood (manuscript irmpoapar

However, the sera of healthy individuals generally

taors very low levels of anti-i antibod$8) or
antibedgtive with the V4-34 assiated cross
reactive idiotypg([39%4Conceivably, B cells

monocytes, is inhibited by prior treatment of these xpressing V4-34 genes ordinarily do not secrete

target cells by neuraminidase (31). Thus, cell
membrane bound sialylated oligosaccharides
including Py may be involved in physiologic
intercellular interactions, as is the case for CD22.
In this context, the i/l carbohydrate
determinants also may be involved in physiologic
intercellular interactions. Previously, it was noted
that anti-B cell antibodies of patients with
Wiskott-Aldrich syndrome could influence B-cell
differentiation in vitro (32). Such an effect also
was observed on murine B cells cultured with
antibodies specific for the murine B cell isoform
or CD45 (B220) (12). Because the glycosylated
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much soluble Ig, possibly reflecting anergy

induced by ubiquitous self antigen and/or
absorption of soluble antibody by circulating red

blood cells.

Curiously, acuteatibn with Epstein Barr

virus (EBV) iscestedl with a transient rise of

anti-i antibodies, as well as with increased levels
of serum Ig bearing the V4-34 associated idiotope
9®40). This suggests that EBV caativate

V4-34 expressing B cells, some (or many) of
which secrete antibodies with anti-i specificity
(3,5,39). Similarly, certain B-cell neoplasms are
aatenl high serum levels of monoclonal anti-i
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autoantibodies that can cause hemagglutinin
disease (5,41). Such pathologic conditions may?-
reveal an otherwise silent reservoir of B cells that

can secrete anti-i autoantibodies.

Ordinarily,

however, such autoantibodies may be found
primarily at the B cell surface where they 10
potentially can play a physiologic role in cognate
cell-cell interactions.
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