. LETTER

Reply to Crispin et al.: Molecular model that
accounts for the biological and physical
properties of sialylated Fc

We recently published a model (1) that
proposes a molecular basis for the anti-
inflammatory properties of sialylated IgG Fc
(sFc), resulting from its observed shift in
receptor specificity from FcyRs to dendritic
cell-specific intercellular adhesion molecule-
3-grabbing nonintegrin (DC-SIGN)/CD23, a
consequence of changes to the structure of
the CH2 domain that we observe upon sia-
lylation. However, Crispin et al. (2) report
a crystal structure of a sFc that resembles
that of an earlier reported structure, 1H3Y
(3), which carries a nonsialylated Fc. The
basis for this discrepancy likely results from
the fact that both crystal structures of sialy-
lated and nonsialylated Fcs have been
obtained under similar but nonphysiologi-
cal conditions (>2 M sodium chloride, pH
<4.5) that may alter or even prevent the
noncovalent interactions between the car-
bohydrate and protein moieties. Moreover,
both crystals are of the same space group
with identical cell constants, indicating that
the same crystal contacts are present. It has
been previously described (3) that the afore-
mentioned structure of the nonsialylated Fc
obtained from high-salt conditions varies
significantly from that of other Fcs crystal-
lized under more physiological conditions
and in different space groups (e.g., PBD ID
code 1FC1). As a consequence, no signifi-
cant structural reorientations were observed
by Crispin, et al. (2).

Structural results obtained by X-ray
analysis represent one of the many confor-
mational states present in solution. Crys-
tallography, however, cannot determine if
the identified state represents the dominant
form, especially for flexible molecules such as
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Fcs. For example, despite the fact that most
crystal structures depict the nonglycosylated
Fc in a closed conformation, nonglycosylated
Fc fragments shift between “open” and
“closed” conformations in solution, indicat-
ing that Fc fragments may sample multiple
conformations without passing significant
energy barriers (4). Therefore, Fc conforma-
tion within a crystal is strongly influenced
by the crystallization conditions and the
space group.

According to our model, the addition of
sialic acid residues to the Fc-glycan results in
its reorientation, allowing a more closed
conformation and leading to the accessibility
of the DC-SIGN/CD23 binding sites. We
believe this interpretation is consistent with
our biophysical data, which shows that si-
alylation destabilizes the CH2 domain and
exposes hydrophobic residues in a manner
analogous to the inherent instability of the
Ce3 domain of IgE, which confers its ability
to bind CD23. We not only detected changes
in secondary structure by circular dichroism,
but the increase in accessible hydrophobic
surface area as revealed by chemical dena-
turation and anilinonaphthalene sulfonates
fluorescence also suggests changes in pro-
tein tertiary structure. We also believe this
interpretation is consistent with solution-
state NMR analysis of the Fc glycan, which
finds that both glycan arms can be bound
to protein or exposed to solvent with sialy-
lation restricting motion of the 1,6-arm and
increasing mobility of the 1,3-arm (5). Fur-
thermore, this conformational change would
also account for the reduction in FcyR bind-
ing observed upon Fc sialylation (6). Thus,
we believe that the high-salt crystal structure

of sFc reported by Crispin, et al. (2) is not
representative of the conformational changes
we observe under physiological conditions
in solution, and thus cannot explain the
switch in binding specificity and biological
activity of IgG upon sialylation.
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