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10 nm wide intermediate filaments (IFs), along with microtu-
bules and actin filaments, constitute the cytoskeleton of
metazoan cells. While crystallographic data on the dimer repre-
senting the elementary IF ‘building block’ have recently become
available, little structural detail is known on both the mature
IF architecture and their assembly pathway. Here we have
applied solution small-angle X-ray scattering (SAXS) to inves-
tigate the in vitro assembly of a 53 kDa human IF protein
vimentin by systematically varying the pH and ionic strength
conditions, and complemented these experiments by electron
microscopy and analytical ultracentrifugation. While vimentin
solution in 5 mM Tris-HCI (pH8.4) contains predominantly
tetramers, further lateral assembly induced by addition of 20
mM NaCl leads to the formation of a distinct octameric inter-
mediate. Four octamers eventually associate into the unit-
length filaments (ULFs) that anneal longitudinally. Based on
the SAXS experiments supplemented by crystallographic data
and additional structural constraints, first ever three-dimen-
sional molecular models of vimentin tetramer, octamer and the
ULF are constructed. Within each of the three oligomers, the
adjacent dimers are aligned exclusively in a half-staggered
antiparallel mode (A,;) with a distance of 3.2-3.4 nm between
their axes. While a dynamic structure, the ULF appears to have
average dimensions of 9 nm x 16 nm x 65 nm and a roughly even
mass distribution over the cross-section. Together with most
recent crystal structures of vimentin fragments, these results
represent a major advance towards unveiling the structural
basis of both the normal IF function and the mechanism of
human disease caused by mutations in IF proteins.
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The insulin receptor (IR) is a phylogenetically ancient tyrosine
kinase receptor found in organisms as primitive as cnidarians
and insects. The key role of the insulin receptor (IR) is in glucose
uptake and metabolism by muscle and fat. Dysfunctional IR
signaling has been implicated in diseases including type I and
type II diabetes, dementia and cancer. The IR exists as two
splice variant isoforms IR-A and IR-B. The IR-B isoform is
responsible for signaling metabolic responses. In contrast, IR-A
signals predominantly mitogenic responses, is the preferen-
tially expressed isoform in several cancers and is capable of
binding insulin-like growth factor receptor (IGF-1I) with high
affinity. Here we present the crystal structure of the IR-A
ectodomain dimer. The structure reveals, for the first time, the
domain arrangement in the disulphide-linked ectodomain dimer
and shows that it adopts a folded-over conformation that places
the ligand-binding regions in juxtaposition.
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