
N-terminal bundle of Vh establish that the structure of this domain
is regulated by contacts with cytoskeletal proteins. For example, the
binding of talin between helices a1 and a2 displaces Vt, and
a-actinin binding to Vh also displaces Vt, yet talin and a-actinin
bind to Vh in a mutually restricted manner. The exclusive inter-
actions of these a-helices with Vh would thus serve to properly
direct cytoskeletal and signalling decisions induced by focal adhe-
sions versus adherens junctions (Fig. 5).

The remarkable structural changes in the a-helices of the N-
terminal bundle of Vh establish helical bundle conversion as a
mechanism of control in signal transduction pathways. Helical
bundle conversion is fundamentally different from helical exchange,
where the binding of one a-helix simply displaces the binding of
another without altering the structure of the displaced helix
(Supplementary Fig. S4). Rather, helical bundle conversion pro-
vokes dramatic changes in the conformation of a-helices, allowing
proteins to expand their repertoire of structures, substrates and
functions. A

Methods
Detailed information on methodological aspects of X-ray data collection, structure
determination and refinement is provided as Supplementary Information.

Protein preparation
Vinculin complementary DNA (GenBank accession number NM 003373) was generated
by polymerase chain reaction with reverse transcription (RT–PCR) of human fibroblast
messenger RNA, and was cloned into the pET3 expression vector (Novagen). The final
constructs were N-terminal hexahistidine fusion tags proceeded byMet-Glu and included
amino acids 1–258 for human Vh and 879–1066 for human Vt. Proteins were expressed in
Escherichia coli BL21(DE3) or in B834(DE3) for selenomethionine (SeMet) incorporation.
Cells were lysed in Tris-HCl (pH 8), 0.5M NaCl and PMSF, and expressed proteins were
purified using a chelating nickel affinity column (Amersham). The proteinwas eluted over
a gradient to 0.5M imidazole. Vh was purified using an anion-exchange column (Q
Sepharose, Amersham), whereas Vt was purified using a cation-exchange column (SP
Sepharose, Amersham) and a Superdex 75 gel-filtration column in 200mM NaCl and
10mM Tris-acetate (pH 7.6). Proteins were dialysed into Tris-acetate (pH 7.6), 10mM
dithiothreitol (DTT) and 1mM EDTA. For Vt dialysis buffer also included 150mMNaCl.
Proteins were concentrated to 10mgml21, aliquoted and stored at 220 8C.

Vh–Vt crystallization
Native Vh–Vt crystals and native Vh in complex with SeMet-substituted Vt crystals were
obtained by vapour diffusion by equilibrating 1.5mol Vt per mol of Vh against a reservoir
containing 15% polyethylene glycol of molecular mass 3350Da (PEG-3350), 50mMNaCl,
100mM Tris (pH 8), and 10mM DTT. Crystals of approximate dimensions
0.2 £ 0.15 £ 0.05mm3 appeared overnight at room temperature. These crystals belong to
space group P21212 with one heterodimer in the asymmetric unit, a solvent content of
46%, and a volume tomass ratio of 2.3 Å3Da21. Crystals were cryoprotected in 30% PEG-
3350.

Vh–VBS3 crystallization
Talin VBS3 (residues 1944–1969) was synthesized and purified by high-performance
liquid chromatography in our in-house facility. Initial crystallization conditions were
identified at the Hauptman–Woodward Institute. Native and SeMet Vh–VBS3 crystals
were obtained by equilibrating 2.4mol VBS3 per mol Vh against a reservoir of 2% MPD,
100mM citric acid (pH 4) and 100mM CdCl. Crystals of approximate dimensions of
(0.15mm)3 appeared within one week at room temperature. These crystals belong to space
group I4132 with one heterodimer in the asymmetric unit, a solvent content of 44% and a
volume to mass ratio of 2.2 Å3 Da21. The Vh–VBS3 crystals were cryoprotected in
paratone oil.
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In Table 1 of this Insight, the USGS estimate of world oil ultimate
recovery should have cited ref. 10, not ref. 11. References 10 and 11
should read as below10,11. In addition, in ref. 17, P. Tharakan’s
surname was misspelt as Tharkan. A

10. United States Geological Survey (USGS) U.S. Geological Survey World Petroleum Assessment 2000 -

Description and Results. Version 1.1 (USGS Digital Data Series DDS-60, United States Geological

Survey, Washington DC, 2000).

11. Energy Information Administration, United States Department of Energy (EIA/DOE) Long-term

World Oil Supply: A Resource Base/Production Path Analysis (US DOE, Washington DC, 2000); at

khttp://tonto.eia.doe.gov/FTPROOT/presentations/long_term_supply/index.html.
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