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Most mitochondrial proteins are synthesized in the cytosol as
precursor proteins with a cleavable N-terminal presequences and are
imported into mitochondria. Protein import into mitochondria is
mediated by protein assemblies in the mitochondrial membranes. A
subunit, Tom20, functions as a general protein import receptor by
recognizing presequences of preproteins. Although no consensus
sequence is found, Tom20 recognizes a wide variety of presequences.

To understand the structural basis of the presequence recognition,
we determined the NMR and crystal structures of Tom20 in a complex
with a presequence peptide. Note that the presequence was fixed to
Tom?20 via a designed intermolecular disulfide bond to obtain crystals.
The bound presequence forms an amphiphilic a-helix. NMR titration
experiments indicated the presence of a unique presequence binding
site in Tom20, and defined a common five-residue pattern in different
presequences. To refine this pattern, we introduced a new peptide
library approach using the formation of an intermolecular disulfide
bond. We propose that a presequence is regarded as a collective entity
of short amino acid sequences that are recognized by several proteins
including Tom20. The organization (position, order, and overlapping)
of these binding segments is unique for each presequence. This view
explains why no consensus sequences are found by simple sequence
comparisons.
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