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Fcy Receptors (FcyR) are membrane glycoproteins that bind the Fc portion of immunoglobulin G (IgG) . The cross
linking of FcyR-bound IgG by multivalent antigens allows clustering of the FcyR and initiates a variety of effector
mechanisms which play a key role in immune defenses against pathogens. The Fc region is composed of two identical
polypeptide chains, which are related to each other by a two-fold axis. Recent elucidation of the crystal structure of hu-
man FcyRII provided two distinct views of modes of IgG—FcyR interactions, which is controversial against each other.
Nuclear magnetic resonance (NMR) spectroscopy provides a unique and irreplaceable tool to solve these issues. We re-
cently studied the interaction between the Fc fragment of mouse IgG2b and the extracellular domain of mouse FcyRII by
this method. We showed that FcyRII binds to a negatively charged area of the Cy2 domain, corresponding to the lower
hinge region, and that the binding of FcyRII onto one of the two symmetrically related sites on the Fc induces a confor-
mational change in the other site. This conformational change may account for the 1 : 1 stoichiometry that we and
others observed between FcyR and Fc. We therefore propose a model that explains why the interaction between IgG
molecules and FcyR does not trigger cellular responses in the absence of cross linking by multivalent antigens and does
not lead to spontaneous inflammatory responses that would be deleterious for the organism.
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Fig. 1. Schematic Drawing of the Interactions between IgG and FcyR Molecules on the Cell Surface
Cross-linking of membrane FcyR is the first step in the receptor-mediated activation of cells.
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Fig. 2. The Fc Portion of the Crystal Structure of Mouse IgG2a (PDB Accession Code 11GT) 12
The oligosaccharides attached to Asn297 are packed between the two Cy2 domains.

C

Fig. 3. The Crystal Structure of Human sFcyRIIb (PDB Accession Code 2FCB) 29
The putative IgG-binding area is indicated with a dotted oval.
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Fig. 4. Working Models of Interaction between IgG and FcyR Proposed on the Basis of the Crystal Structures of Human sFcyRII
(A) Two FcyR molecules bind symmetrically to one IgG molecule; the contact involves the interface between the Cy2 and Cy3 domains.?® (B) The FcyR
molecules form a dimmer that interact with the lower hinge regions of both heavy chains and with one loop of the Cy2 domain.20
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100-MHz 13C NMR Spectra of the Fc Fragment of Mouse IgG2b Labeled with [1-13C]Ile (A) and Doubly Labeled with [1-
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100-MHz 13C NMR Spectra of the Fc Fragment of Mouse IgG2b Labeled with 13C at the Carbonyl Groups of the Ile Residues

in the Presence (Upper) and Absence (Lower) of Soluble FcyRII (sFcyRII)
Upon addition of sFcyRII, the resonance originating from Ile300 was selectively perturbed.
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Fig. 7. Mapping of the Mouse sFcgRII-Binding Site on the I MUW
Fc Portion of IgG on the Basis of the Chemical Shift Pertur-
bations of the Carbonyl 3C Resonances of Ala, Arg, Cys,
His, Ile, Leu, Met, Phe, Trp, and Tyr Residues
The residues that shows chemical shift change larger (red) and 1£|!0 1;5 1;6 174 172 1-‘10 lppm
smaller (green) than 0.1 ppm are presented on the Fc portion of the crys-
tal structure of mouse IgG2a. Fig. 9. 100-MHz 3C NMR Spectra of the Fc Fragment of
Mouse IgG2b Labeled with [1-13C]Leu at Varying sFcyRII/
Fc Molar Ratio
It should be noted that Leu 234 gives a double peak in the uncomplex-
8 ed state, indicating that the sFcyRII-binding sites exhibit conformational
s multiplicity. Upon addition of sFcyRII, the Leu 234 resonance showed a

progressive change in intensity and completely diminished in the presence
of one molar equivalent of sFcyRII, indicating that the binding of one
4 receptor molecule induces microenvironmental changes in the lower hinge
region of both heavy chains.
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w
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Fig. 8. Dependence upon the NaCl Concentration of the As-
sociation Constant (Ka) of sFcyRII for Mouse IgG2b Im-
mobilized onto a Sensor Chip

Affinity was estimated by surface plasmon resonance measurements
with a BIAcore 1000 instrument. Mouse sFcyRII (0—40 um) was dis-
solved in 10 mm HEPES buffer, pH 7.4, containing 3.4 mm EDTA, 0.005
% (v/v) Tween 20, and various concentrations (50—400 mm) of NaCl,
and then injected over the immobilized IgG2b at a flow rate of 25—40 ul/
min.

HENWOHERES-. 5 OfERICI UL Fig. 4

WRLULIEEERET NGRS EHKEKRTITBW Fig. 10. The Model of Interaction between IgG and FcyR
N - - - - Proposed on the Basis of the NMR data3®

< bi [/3—§—h :b EB < Li i o 72 W & iz 7; % : %hf Li One IgG binds one FcyR only owing to a microenvironmental change

fﬂ E*JZ chyRII X Fc FT2 =] $H3 5‘@- */l]; VAN ﬁf. E 2H 32 that occurs in the lower hinge region of both heavy chains during the inter-

action and precludes the binding of the second FcyR to the second binding

DORETA PDIEDO—HITLMFETERND site.
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