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The interaction of immunoglobulin E (IgE) with its
low affinity receptor (FceRII/CD23) plays a central role
in the initiation and regulation of type I hypersensitiv-
ity responses. We have previously identified the impor-
tance of amino acid residues in the A-B loop of the Ce3
domain of human IgE and implicated a region close to
the glycosylation site at asparagine 371 as contributing
to IgE-CD23 interaction. These residues were now tar-
geted by site-directed mutagenesis. The IgE-CD23 inter-
action was assessed by semiquantitative flow cytometry.
Replacement of the entire Ce3 A-B loop (residues 341-
356) with the homologous rat IgE sequence resulted in
complete loss of human CD23 recognition, as did re-
placement of residues 346-353, indicating that class-spe-
cific effector residue(s) are contained within these eight
amino acids. Lysine 352 within the A-B loop was identi-
fied as contributing directly to human CD23 interaction.
Mutation to the rodent homologue glycine or glutamate
resulted in a significant reduction in binding compared
with native IgE, whereas conservative substitution with
arginine effected a small, but statistically significant,
enhancement of CD23 binding. Mutation of the Ce3 gly-
cosylation site at asparagine 371 to threonine or gluta-
mine did not significantly affect CD23 recognition. Our
results yield new insights into the structural basis of the
hIgE-CD23 interaction and hold promise for the rational
design of drugs that can manipulate IgE-mediated reg-
ulation of the allergic response.

Antibodies of the immunoglobulin E (IgE)! isotype have a
central role in the initiation and regulation of allergic disorders
(1). IgE mediates these functions via the interaction of the Fc
region of the molecule with its Fc receptors. The crystal struc-
ture of the high affinity receptor (FceRI, K, ~10'° m~1) com-
plexed to IgE-Fc has been determined, identifying critical res-
idues involved in the interaction (2). FceRII/CD23 has been
identified as a low affinity receptor for human (h) IgE (K, ~10”
M 1) (3). Structurally, CD23 is not a member of the Ig super-
family but a type II transmembrane receptor expressed on a
variety of cells of the immune system (4). In the absence of a
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high resolution structure, a composite molecular model has
been proposed based on homology of the lectin head with the
rat mannose-binding protein (5, 6). The model predicts that five
heptadic repeats of hydrophobic Leuw/Ile residues form a trim-
eric a-helical stalk linking the N-terminal extracellular domain
to the transmembrane and C-terminal cytoplasmic domain of
the receptor (7).

Previous studies based on the interaction of hIgE-Fc¢ with a
soluble 16-kDa form of the lectin homology domain expressed
in NS-O cells identified this region as containing the IgE bind-
ing site(s) (8). More recent studies indicate the necessity of the
stalk region for IgE interaction (9). Using site-specific mu-
tagenesis, the IgE binding region of CD23 has been mapped to
two discontinuous segments between residues 165-190 and
224-256 (10). Although several other ligands for CD23 have
been identified (11), the role of the receptor and receptor-
derived fragments in the regulation of the IgE response has
attracted particular interest (12, 13). A greater understanding
of the IgE-CD23 interaction, based on the identification of
complementary binding regions on each molecule, could assist
the development of strategies for the manipulation of the al-
lergic response via this regulatory mechanism.

The interaction of IgE with CD23 is species-specific. Human
IgE does not bind to the rodent receptor, and rat and mouse IgE
will not engage the human homologue, although rat IgE recog-
nizes the mouse receptor (14). Previous studies have identified
the hCe3 domain as the site of interaction with CD23 (15, 16),
although monoclonal antibodies that map to epitopes in the Ce2
and Ce4 domains have been described and are thought to
inhibit receptor interaction by steric hindrance (15, 17). Our
own studies (18) and those by Nissim et al. (16) highlighted the
importance of residues in the A-B loop region of hCe3 for
binding to CD23.

The present investigation aimed to identify class-specific
effector residue(s) in the A-B loop influencing the hIgE-CD23
interaction. The A-B loop was targeted by site-directed mu-
tagenesis. Substitutions involved the introduction of highly
conservative changes, e.g. Leu to Ile or Asp to Glu in order to
minimize potential structural perturbations caused by the mu-
tagenesis. Residues targeted were also exchanged for rodent
homologues in order to investigate the species specificity of the
CD23 interaction (19).

The use of a eukaryotic expression system (20) facilitated an
investigation of the role of hIgE glycosylation. IgE is heavily
glycosylated (12-15%), but only N-linked glycosylation has
been detected to date. Glycosylation of IgE is not essential for
CD23 recognition, in contrast with the interaction of this re-
ceptor with CD21 or CD11b/c, which involves carbohydrate
residues (21, 22). The role of N-linked glycosylation in IgE is
still unresolved, although it has been demonstrated that enzy-
matically deglycosylated IgEk (PS) and hIgE-Fc fragments ex-
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TABLE 1
Summary of IgE-CD23 interaction data
IgE variants generated along with the rationale for construction are listed together with an evaluation of the effect of receptor interaction. IgE
binding was compared to WT using median channel numbers at 2.5 ug/assay and expressed as a percentage of the WT binding (designated 100%).
The median channel numbers from three independent experiments were compared by ¢ test. FceRI interactions for some variants were not
determined by flow cytometry (ND) but have previously been shown to be as wild type.

Receptor interaction compared Significance
hIgE variant Rationale for mutation to WT (@ test, p value)
FceRI CD23 FceRI CD23
% *= S.E.
Ce3 A-B Loop
R16 Homologous rat residues (amino acids 341-356) grafted into 88.7 = 4.6 3.0+ 1.8 0.13 0.02*
the human Fc region to replace loop A-B. Is loop A-B a
critical determinant for the CD23 interaction?
R8 Homologous rat residues (amino acids 346-353) grafted into 912+ 1.6 32*+12 0.03“ 0.02¢
the human Fec region to replace loop A-B. Limited
substitutions based upon crystal structure.
P345A Pro-345 is conserved in human, mouse, and rat IgE. Mutation ND 118 =24 0.09
to Ala is computed to remove fixed bend while maintaining
the hydrophobicity and size of the residue.
D347N Asp-347 is conserved in human, mouse, and rat IgE. Mutation ND 101.3 = 2.9 0.79
to Asn maintains the size of the amino acid side chain but
alters the charge.
D347E Mutation to Glu maintains the charge of the residue but ND 1115+ 2.9 0.14
increases the length of the side chain.
L3481 Leu-348 is conserved in human, mouse, and rat IgE. Mutation ND 92.0 + 4.6 0.27
to Ile is highly conservative, changing only the position of a
methyl group on the side chain.
R351K Arg-351 is not conserved in mouse and rat IgE. The rodent ND 105.7 = 2.4 0.28
homologue is Asn. Mutation to Lys maintains the positive
charge of the residue while decreasing the length of the side
chain.
K352G Lys-352 is not conserved; the rodent homologue is Gly. 96.5 = 2.7 50.0 = 4.53 0.32 0.0007¢
K352R Conservative substitution to maintain charge. 95.1 = 1.2 114.6 = 0.5 0.06 0.0006“
K352E Non-conservative substitution alters charge and size of residue. 947+ 5.9 2.4 +6.0 0.55 0.0019“
R16/K352 Human residue restored within the R16 variant. 105 = 1.6 38.6 = 8.1 0.09 0.043
Asn-371 glycosylation site
N371T Asn-371 is conserved in human and mouse IgE; the rat 98.7 = 1.5 84 + 2.7 0.48 0.024*
homologue is Thr. Mutation to Thr may change the
glycosylation from type A to O or inhibit glycosylation
N371Q Mutation to Gln will inhibit glycosylation. 96.1 = 3.8 87.7+5.3 0.37 0.15

“ p values <0.05 were considered significant.

pressed in Escherichia coli engage both Fc receptors, appar-
ently enhancing the affinity of the CD23 interaction by ~10-
fold (15). To clarify the role of glycosylation, the solvent-
exposed Ce3 glycosylation site at Asn-371 was targeted and
assessed for a role in the folding, processing, and secretion of
IgE variants in mammalian cells.

The functional consequences of site-specific mutagenesis
were assessed by examining the binding of hIgE mutants to
CD23 on the surface of the RPMI-8866 cell line employing a
semiquantitative flow cytometry assay. We show that substi-
tution of Ce3 A-B loop residues in hIgE with rodent homologues
is associated with loss of human CD23 recognition. Site-di-
rected mutagenesis of specific residues within the A-B loop
highlighted Lys-352 as an effector determinant residue in the
human IgE-CD23 interaction.

EXPERIMENTAL PROCEDURES

Gene Constructs and Site-directed Mutagenesis—Human epsilon (€)
gene variants were constructed by overlap extension mutagenesis PCR
and subcloned into the mammalian expression vector pSV-Vy-He as
described (20). The numbering scheme for the he-chain has been main-
tained as in previous publications (18). IgE variants were generated by
transfection of expression vectors into the J558L cell line. Positive
clones were selected, and IgE was purified from cell culture superna-
tant by affinity purification on NIP-CAP-Sepharose columns (19). All
pSV-VpHe variants were sequenced (DyeDeoxy sequencing; Applied
Biosystems, Warrington, UK) to ensure the desired mutation had been
engineered into the € gene and spurious errors had not been introduced
during the PCR reaction. The IgE variants were quantified using the
BIAcore biosensor (Amersham Biosciences) as described (19).

Assessment of Cell Surface Receptor Interactions—Binding of IgE to
cell surface receptors was assessed using flow cytometry. Three cell

lines expressing different IgE receptors were used in this investigation:
RPMI-8866 cells expressing human CD23 (23), Chinese hamster
ovary (CHO) cells transfected with mouse CD23 (Fc1.7 cells; Ref. 24) (a
gift from D. Conrad), and rat basophilic leukemia (RBL) cells trans-
fected with human FceRI a-chain (25). Cells were maintained in culture
as described previously (23-25). For RPMI-8866 cell analysis, cells were
washed twice in wash buffer (phosphate-buffered saline, 1% fetal calf
serum, 0.1% sodium azide) and resuspended at 5 X 10° cells/ml. 100 ul
of cell suspension was added to 20 ul of recombinant IgE (0.125-5 ug).
After incubation on ice for 30 min, cells were washed twice with 1 ml of
wash buffer and then incubated with 100 ul of biotinylated anti-IgE
(Vector Laboratories, Ltd., Peterborough, UK) diluted 1/400 in wash
buffer. Following a 30-min incubation on ice, cells were washed and
incubated on ice with 100 ul of streptavidin R-phycoerythrin (PE) (1/20
dilution) (Sigma) for 30 min. Before analysis by flow cytometry, cells
were washed twice and resuspended in 200 ul of wash buffer. To
determine background levels of fluorescence, phosphate-buffered saline
or control antibody (mouse IgE SPE7; Sigma) was used in place of the
recombinant IgE. Fcl.7 cells or RBL cells transfected with human
FceRlIa cells were first detached from the culture dish using cell disso-
ciation solution. Substitution of anti-IgE with biotinylated anti-A anti-
body (Amersham Biosciences) allowed direct comparison between
mouse and recombinant human IgE binding using the Fc1.7 cells. Data
were collected using a Coulter Etics Elite flow cytometer and analyzed
using Datamate (Dako, Ely, Cambridgeshire, UK).

Data Analysis—Each assay was carried out using chimeric IgE with
wild type (WT) human Fce sequence (Serotec, Kidlington, Oxford, UK)
as a reference control. This commercial preparation of recombinant IgE
was prepared using the pSV-V,He expression plasmid and J558L host
cell line, identical to that used in the current study. The median log
channel number was used for the quantification of WT and variant IgE
receptor binding interactions. The mean values from at least three
independent experiments were calculated and compared by analysis of
variance assay and two sample ¢ tests. Statistical analysis was com-
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Fic. 1. The position of Ce3 A-B loop residues within IgE-Fc.
Upper panel, solid three-dimensional rendering of IgE Ce3 and -4 in
open conformation (2). Ce4 domains are shown a shade darker than Ce3
domains. A-B loop residues within Ce3 are highlighted close to the Ce4.
Lower panel, arrangement of A-B loop residues within the closed con-
formation crystal structure (26). Other residues of the Ce3 and -4
domains are in solid rendering with Ce4 in darker gray. Residues
341-356 were targeted by mutagenesis. Lys-352, an exposed residue,
was identified as a key effector residue of the human IgE-CD23
interaction.

pleted using Minitab (Minitab Inc., State College, PA); a p value <0.05
was considered significant. To facilitate discussion, results were ex-
pressed as percentages of WT binding (100%).

RESULTS

IgE variants generated, together with the rationale explain-
ing the mutations, are shown in Table I. The positions of Ce3
A-B loop residues within the crystal structure of IgE-Fc' are
shown (Fig. 1) The interaction of IgE with cell surface high and
low affinity Fc receptors was observed employing a semiquan-
titative flow cytometry assay. Measurement of fluorescence
over a range of IgE concentrations allowed the construction of
binding curves (Figs. 2 and 3) and comparison of IgE variants
with wild type IgE (Table I). WT IgE binding to RPMI-8866
cells reached saturation at 2.5 pg/assay.

Replacement of the entire Ce3 A-B loop (residues 341-356) in
the hIgE-Fc for the homologous rat IgE residues (variant R16)
resulted in complete loss of hCD23 binding. Binding of the R16
variant was found to be not statistically different from the
background level fluorescence (mean value 3% of wild type
fluorescence at 2.5 ug of IgE) and significantly reduced com-
pared with wild type binding (p = 0.02, Table I). Throughout
this study, FceRI interactions were assessed in parallel as an
indicator of potential structural perturbations that might have
occurred as a consequence of mutagenesis. Changes in FceRI
interaction observed for this variant (Fig. 2A4) were not statis-
tically different from the wild type molecule (88.7%, p = 0.13,
Table I).

Role of Lys-352 in Human IgE-FceRII/CD23 Recognition

The R16 variant was constructed prior to crystal structure
determination of receptor-bound IgE. When the structural co-
ordinates for IgE/FceRI became available (2), it could not be
ruled out that mutation of residues within the B-strands of the
immunoglobulin fold (Ser-341, Arg-342, Thr-355, and Ile-356)
could induce significant structural perturbations affecting re-
ceptor recognition. To address this, a further IgE variant (R8)
was generated with the more limited substitution of residues
346-353 of the Ce3 A-B loop with the homologous rat residues.
The binding characteristics of the R8 variant confirmed earlier
results obtained with the R16 chimera: the interaction with
CD23 was completely inhibited (97% reduction (versus WT, p =
0.02), identical to background, p = 0.08). The FceRI interaction
(Fig. 2A) was modestly reduced with a marginal statistical
significance for this variant (91%, p = 0.03, Table I).

Previous observations suggested Lys-352 within the A-B loop
may be a key effector residue, with mutation to Gly, the ho-
mologous residue in rodent IgE, resulting in a considerable
reduction in receptor interaction (50% decrease (versus WT,
p = 0.0007), Table I) (11). We interpret the effect of this
substitution as identifying Lys-352 as a class-specific effector
residue contributing directly to the binding of hIgE to CD23,
possibly facilitating docking via an electrostatic interaction.
The elimination of this interaction appeared to account, at least
in part, for the observed loss of CD23 binding associated with
the R16 and R8 variants, which contained this substitution. Of
all the A-B loop variants generated within this study, the most
prominent change in the IgE-CD23 interaction was observed
for the K352G substitution. Point mutations involving D347N,
D347E, L3481, or R351K had no significant effect on the IgE-
CD23 interaction (Table I).

Mutation of Pro-345 to Ala resulted in an apparent increase
in CD23 binding compared with the wild type molecule, al-
though statistical analysis shows this is of marginal signifi-
cance (12.5% increase, p = 0.09, Table I). The molecular basis
of this observation is currently uncertain but could be because
of a potential role of Pro-345 in the restriction of structure and
maintenance of the rigid conformation of the A-B loop. An
increase in loop flexibility may account for the apparent en-
hancement of the docking process of hIgk and CD23, at the
same time suggesting that the Pro-345 residue is not critical for
the overall maintenance of the A-B loop CD23 binding
conformation.

To substantiate the identification of Lys-352 within the A-B
loop as a key effector residue involved in the IgE-CD23 inter-
action, further point mutations were generated (Fig. 2B). Con-
servative substitution of Lys-352 with Arg resulted in a small,
but statistically significant, increase in the CD23 receptor in-
teraction (14% increase, p = 0.0006). Substitution with the
negatively charged Glu residue effected the complete loss of
CD23 receptor interaction (98% decrease (versus WT, p =
0.0019), not significantly different to background, p = 0.61,
Table I).

These results substantiate a role for residue Lys-352 in the
interaction of hIgE with CD23 and suggest the possibility of an
electrostatic interaction between Lys-352 of IgE and the recep-
tor. Mutation of Lys-352 to Arg or Glu maintained the FceRI
interaction, and a binding level similar to the wild type mole-
cule was observed (Table I).

Variant R16/K352 (Lys-352 of hIgE restored within the R16
variant) was generated to evaluate the contribution of residue
352 to the loss of interaction seen with replacement of the
entire A-B loop. This variant showed a limited but significant
degree of restoration of CD23 recognition (binding level 39%
(versus WT, p = 0.043), significantly different from back-
ground, p = 0.025, Table I). The specificity of the interaction
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Fic. 2. Interactions of human IgE variants with human CD23 and FceRI. Cells bearing CD23 (RPMI-8866 cells) and cells bearing FceRIa
(transfected RBL) were harvested and washed three times in cold wash buffer (phosphate-buffered saline with 0.1% NaN,, 1% fetal calf serum) and
then resuspended in the same at 5 X 10%ml. 100 ul of cell suspension was added to 20 ul of IgE (0.125-5 ug) incubated on ice for 30 min and then
washed (2 X 1 ml of wash buffer). Cells were incubated with 100 ul of biotinylated anti-IgE antibody (1/400) for a further 30 min, washed as before,
incubated for 30 min with 100 ul of streptavidin R-phycoerythrin (1/25 dilution), and washed again. Cells were resuspended in 200 ul of wash buffer
and analyzed by flow cytometry. For a positive control, chimeric human IgE (Serotec) was used and the background fluorescence determined in the
absence of IgE, using mouse IgE (SPE7) on RPMI-8866 cells or parental RBLs. Median channel numbers show the mean *= S.E. of three separate

determinations.

was confirmed by the finding that this interaction could be
inhibited using anti-CD23 monoclonal antibody (MHMS6) (data
not shown), which is known to inhibit hIgE/CD23 binding. As
observed for the R16 variant, the FceRI binding levels for the
R16/K352 were similar to WT binding, supporting a localized
effect of mutagenesis (Table I, Fig. 2).

To evaluate whether substitution with homologous rat A-B
residues conferred the ability to interact with the rodent recep-
tor, IgE variants were screened by flow cytometry analysis
using CHO cells transfected with mouse CD23 (Fcl.7 cells).

Neither the R16 chimera or hIgE-Gly-352 variants conferred
binding to rodent CD23; however, the R8 variant was found to
have an increased interaction with Fc1.7 cells (20% compared
with WT mouse IgE; Fig. 3). Although these data indicated that
the R8 variant was able to interact with rodent CD23, further
analysis showed that this interaction was observed with paren-
tal CHO cells (Fig. 3), indicating that this interaction was not
specific to CD23.

Two additional variants were generated to assess the effect
of Asn-371-linked glycosylation on the IgE-CD23 interaction
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Fic. 3. Interactions of human IgE variants with rodent CD23. CHO cells bearing mouse CD23 (Fc1.7 cells) were harvested and washed
three times in cold wash buffer (phosphate-buffered saline with 0.1% NaN,, 1% fetal calf serum) and resuspended in the same at 5 X 10%ml. 100
wl of cell suspension was added to 20 ul of IgE (0.125-5 pg), incubated on ice for 30 min, and then washed (2 X 1 ml of wash buffer). Cells were
incubated with 100 ul of biotinylated anti-A antibody (1/400) for a further 30 min, washed as before, incubated for 30 min with 100 ul of streptavidin
R-phycoerythrin (1/25 dilution), and washed again. Cells were resuspended in 200 ul of wash buffer and analyzed by flow cytometry. For a positive
control, mouse IgE (SPE7) was used and the background fluorescence determined in the absence of IgE. Control experiments using parental CHO
cells are also shown. Median channel numbers show the mean + S.E. of three separate determinations.

(Fig. 2C). Thr-371 and GIn-371 aglycosylated variants both
demonstrated a modest decrease in CD23 binding (84%, p =
0.024, and 88%, p = 0.15, respectively, Table I) indicating that
enhanced binding reported for deglycosylated IgE cannot be
attributed to a lack of glycosylation at this residue.

DISCUSSION

In the present study, we have confirmed the role of the Ce3
A-B loop of human IgE in the IgE-CD23 interaction and iden-
tify Lys-352 as an important determinant in CD23 receptor
recognition, although the scope of flow cytometry is limited by
the fact that it does not yield kinetic data for the interaction
studied. These data are in agreement with our previous study
(18) and the study of Nissim et al., who replaced residues
within the N-terminal of the hIgE Ce3 domain with the homol-
ogous mouse residues (16). Replacement of residues 330-346
(variant C3BX) maintained the interaction. However, replace-
ment of residues 330-356 (variant C3HD) dramatically re-
duced activity, suggesting a role for this region in the CD23
interaction (16). It is unlikely that the substitutions generated
within the R16 variant have effected the overall Ce3 domain
conformation with concomitant loss of CD23 recognition be-
cause FceRI interaction, which is dependent on residues in
hCe3, was fully maintained in this study (Table I, Fig. 2) and in
a previous study that used surface plasmon resonance to assess
the interaction of IgE variants with soluble truncated
FceRlIa (19).

A significant role for the A-B loop in IgE function has previ-
ously been proposed by Wurzburg et al. (26). Based on crystal
structures of IgE-Fc fragments, Wurzburg et al. describe how
interactions of A-B loop residues facilitate transition between
an open conformation when bound to FceRI and a closed con-
formation when uncomplexed. Wurzburg proposes that this
conformational flexibility may allow IgE to form optimal inter-
actions with both FceRI and CD23.

It could be argued that substitution with homologous rat
residues in the R16 and R8 constructs has effectively con-
stricted domain movement and locked the molecule in a non-
binding conformation with respect to CD23. However, mainte-
nance of normal FceRI interactions would argue in favor of a
functionally active molecule. In addition, the absence of note-
worthy contacts made by Lys-352 within the available IgE
structures and the considerable loss of receptor interaction
observed with the Gly-352 variant point to direct involvement

in the interaction with CD23. We propose therefore that resi-
dues within CD23 bind directly to Lys-352 in hIgE and proba-
bly involve electrostatic interaction and concomitant conforma-
tional changes to provide optimal docking.

The IgE-CD23 interaction has been proposed to have a 2:1
binding stoichiometry, with two lectin heads of the trimeric
receptor interacting with the two e-chains of an individual IgE
molecule (27), and dimerization of the hIgE molecule is re-
quired (15). Dual kinetics have been reported for IgE binding to
CD23 (24). The most straightforward explanation for this phe-
nomenon in the context of this model is that one lectin head
would initially dock with low affinity, providing the basis for a
second interaction of higher affinity. This could involve two
sets of distinct interactions, possibly involving different points
of contact in the IgE molecule and/or within the receptor. The
IgE binding site on CD23 has been mapped to two discontinu-
ous segments between residues 165-190 and 224256 (10). Our
observation demonstrating that mutation of a single residue
has a profound effect on receptor recognition suggests that
Lys-352 makes a definitive contribution, either by establishing
an initial point in the docking with CD23 and/or by contribut-
ing to the stability of the interaction. Although these data
strongly suggest a dominant role for Lys-352 (e.g. mutation to
Glu resulted in an equivalent loss of CD23 binding as observed
for the replacement of the entire A-B loop in the R16 and R8
variants), we cannot exclude the contribution of other residues
in the A-B loop, including residues at positions 346, 349, and
353 that were not evaluated directly in the current study.

Abrogation of the higher affinity interaction using an anti-
CD23 stalk region antibody has been shown to result in cells
that appear negative for IgE binding as determined by flow
cytometry, whereas low affinity binding is still detectable using
125 labeled IgE (28). The use of flow cytometry to assess IgE-
CD23 interaction does not allow us to conclude whether loss of
binding observed with mutants in the present study results
from abrogation of one or both of these interactions.

The localization of Asn-371 on the same face as Lys-352 and
our preliminary data regarding the interaction of mutants in-
hibiting glycosylation led us to propose a role of glycosylation at
Asn-371 in the inhibition of hIgE-CD23 interaction. Our pres-
ent study shows, however, that Asn-371 glycosylation is not
involved in this process. Others have suggested that glycosyla-
tion of the Ce2 domain accounts for this effect. Deglycosylation
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of IgE has been shown to expose epitopes on the Ce2 domain
(29), and a role for Asn-265 has been postulated (30) to which
our results would lend some tentative support.

At present, limited structural information is available con-
cerning the interaction of hIgE and CD23. In the absence of
high resolution structural data, we identify key regions of the
hIgE molecule involved in CD23 recognition that provide new
insights into the structural nature of this interaction. The A-B
loop in Ce3 was identified as a critical region for the interac-
tion, with Lys-352 as a class-specific residue. Acquiring infor-
mation concerning the structure of complementary binding
sites on IgE and its receptors holds potential for the rational
design of drugs that could modulate the allergic response.

REFERENCES

. Ishizaka, K., and Ishizaka, T. (1967) J. Immunol. 99, 1187-1198
2. Garman, S. C., Wurzburg, B. A., Tarchevskaya, S. S., Kinet, J. P., and Jar-
detzky, T. S. (2000) Nature 406, 259—-266
3. Gonzalez-Molina, A., and Spiegelberg, H. L. (1976) J. Immunol. 117,
1838-1845
4. Delespesse, G., Suter, U., Mossalayi, D., Bettler, B., Sarfati, M., Hofstetter, H.,
Kilcherr, E., Debre, P., and Dalloul, A. (1991) Adv. Immunol. 49, 149-191
. Padlan, E. A, and Helm, B. A. (1993) Biochem. Soc. Trans. 21, 963-967
. Schulz, O., Sutton, B. J., Beavil, R. L., Shi, J., Sewell, H. F., Gould, H. J.,
Laing, P., and Shakib, F. (1997) Eur. J. Immunol. 27, 584-588
7. Beavil, A. J., Edmeades, R. L., Gould, H. J., and Sutton, B. J. (1992) Proc. Natl.
Acad. Sci. U. S. A. 89, 753-757
8. Shi, J., Ghirlando, R., Beavil, R. L., Beavil, A. J., Keown, M. B., Young, R. J.,
Owens, R. J., Sutton, B. J., and Gould, H. J. (1997) Biochemistry 36,
2112-2122
9. Chen, B. H,, Ma, C., Caven, T. H., Chan-Li, Y., Beavil, A, Beavil, R., Gould, H.,
and Conrad, D. H. (2002) Immunology 107, 373-381
10. Bettler, B., Texido, G., Raggini, S., Ruegg, D., and Hofstetter, H. (1992) JJ. Biol.
Chem. 267, 185-191

—

356325

11. Sayers, 1., and Helm, B. A. (1999) Clin. Exp. Allergy 29, 585-594

12. Gould, H. J., Sutton, B. J., Beavil, A. J., Beavil, R. L., McCloskey, N., Coker,
H. A., Fear, D., and Smurthwaite, L. (2003) Annu. Rev. Immunol. 21,
579-628

13. Tsicopoulos, A., and Joseph, M. (2000) Clin. Exp. Allergy 30, 602—605

14. Bettler, B., Hofstetter, H., Rao, M., Yokoyama, W. M., Kilchherr, F., and
Conrad, D. H. (1989) Proc. Natl. Acad. Sci. U. S. A. 86, 7566-7570

15. Vercelli, D., Helm, B., Marsh, P., Padlan, E., Geha, R. S., and Gould, H. (1989)
Nature 338, 649-651

16. Nissim, A., Schwarzbaum, S., Siraganian, R., and Eshhar, Z. (1993) J. Immu-
nol. 150, 1365-1374

17. Vogel, M., Miescher, S., Biaggi, C., and Stadler, B. M. (1994) Eur. J. Immunol.
24, 1200-1207

18. Helm, B. A., Sayers, 1., Higginbottom, A., Machado, D. C., Ling, Y., Ahmad, K.,
Padlan, E. A, and Wilson, A. P. (1996) J. Biol. Chem. 271, 7494-7500

19. Sayers, I, Cain, S. A., Swan, J. R., Pickett, M. A., Watt, P. J., Holgate, S. T.,
Padlan, E. A., Schuck, P., and Helm, B. A. (1998) Biochemistry 37,
16152-16164

20. Neuberger, M. S., Williams, G. T., Mitchell, E. B., Jouhal, S. S., Flanagan,
J. G., and Rabbitts, T. H. (1985) Nature 314, 268—270

21. Pochon, S., Graber, P., Yeager, M., Jansen, K., Bernard, A. R., Aubry, J. P., and
Bonnefoy, J. Y. (1992) J. Exp. Med. 176, 389-397

22. Lecoanet-Henchoz, S., Gauchat, J. F., Aubry, J. P., Graber, P., Life, P., Paul-
Eugene, N., Ferrua, B., Corbi, A. L., Dugas, B., Plater-Zyberk, C., and
Bonnefoy, J. Y. (1995) Immunity 8, 119-125

23. Kintner, C., and Sugden, B. (1981) Nature 294, 458—460

24. Dierks, S. E., Bartlett, W. C., Edmeades, R. L., Gould, H. J., Rao, M., and
Conrad, D. H. (1993) J. Immunol. 150, 2372-2382

25. Wilson, A. P., Pullar, C. E., Camp, A. M., and Helm, B. A. (1993) Eur.
J. Immunol. 23, 240-244

26. Wurzburg, B. A., Garman, S. C., and Jardetzky, T. S. (2000) Immunity 13,
375-385

27. Sutton, B. J., and Gould, H. J. (1993) Nature 366, 421-428

28. Kilmon, M. A., Ghirlando, R., Strub, M. P., Beavil, R. L., Gould, H. J., and
Conrad, D. H. (2001) J. Immunol. 167, 3139-3145

29. Bjorklund, J. E., Karlsson, T., and Magnusson, C. G. (1999) Mol. Immunol. 36,
213-221

30. Young, R. J., Owens, R. J., Mackay, G. A., Chan, C. M., Shi, J., Hide, M.,
Francis, D. M., Henry, A. J., Sutton, B. J., and Gould, H. J. (1995) Protein
Eng. 8, 193-199



