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The four sub-classes of human IgG antibodies all
comprise two heavy and light chains, connected by
inter-chain disulphide bonds. Unique to IgG4 is the ability to
exist as a half molecule, composed of just one heavy and light
chain. In a process known as Fab-arm exchange (FAE), IgG4
half molecules are able to combine to form bi-specific
antibodies which are functionally monovalent [1]. The ability
to undergo FAE depends on the IgG4 core hinge sequence,
and the strength of the CH3 dimer interaction, which is in turn
determined by the identity of the residue at position 409
located at the dimer interface. In IgG4 residue 409 is arginine,
whereas in IgG1, which does not undergoe FAE, the
equivalent residue is lysine [2,3]. In the absence of an
inter-chain disulphide bond, CH3 dimer dissociation is a
rate-limiting step in the FAE mechanism [4]. Knowledge of
the FAE mechanism is key to understanding IgG4’s
biological function, and will also aid in the design of
therapeutic monoclonal antibodies. Until recently, only a low
resolution crystal structure was available for IgG4 Fc [5]. We
now report the crystal structure of the IgG4 CH3 domain
dimer at 1.8Å. When compared with Lys409 in high
resolution IgG1 crystal structures, Arg409 in IgG4 is found to
disrupt a water-mediated hydrogen bond network. A groove
at the edge of the CH3 interface also becomes more “open”, as
the more bulky Arg409 causes a widening of the distance
between Ser400 in one domain and Asn390 from the other.
The weakening effect exerted by Arg409 on the CH3
interface is doubled due to the two-fold symmetry of the
dimer. A structural explanation for the role played by Arg409
in the FAE mechanism is thus provided.
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Mutations in the DJ-1 gene have been implicated in the
autosomal recessive early onset parkinsonism. DJ-1 is a
soluble dimeric protein with critical roles in response to
oxidative stress and in neuronal maintenance. However,
several lines of evidence suggest the existence of a
nonfunctional aggregated form of DJ-1 in the brain of patients
with some neurodegenerative diseases. Here, we show that
inorganic phosphate, an important anion that exhibits
elevated levels in patients with Parkinson disease, transforms
DJ-1 into filamentous aggregates. According to the 2.4-Å
crystal structure, DJ-1 dimers are linearly stacked through
Pi-mediated interactions to form protofilaments, which are
then bundled into a filamentous assembly.
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