
assembled SNARE complex. In the end, syn-
taxin may not be the only one that is chang-
ing dance partners. n
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change its conformation and release open
syntaxin 1a, as described above. Yeast syn-
taxin, however, may not require an extra
inhibitor if its inhibitory domain is sufficient
to favour the closed conformation. For this
reason, yeast Sec1 may not pair with syntaxin
as an inhibitor. Consistent with these ideas,
SNARE-complex assembly is limited by the
rate of syntaxin opening in both yeast and
neurons; this rate appears to be at least an
order of magnitude slower for the yeast 
syntaxin homologue5 than for its neuronal
counterpart4 in vitro.

Although the details of the interaction
between nSec1 and syntaxin 1a are now clear,
the purpose of this partnership has not been
resolved. Sec1’s function in vesicle fusion has
yet to be defined biochemically. But for now,
ideas about Sec1 should take into considera-
tion the evidence that Sec1 proteins can bind
to the four-helix bundle of syntaxin and 
perhaps also to the four-helix bundle of an
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Daedalus

Natural cunning
Nature’s composite materials are far
superior to our own. Bone (collagen and
apatite), wood (cellulose and lignin) and
mother of pearl (protein and calcite) all
combine strength with enviable toughness.
Mineral-filled polymers are far inferior.

The secret, of course, is in the
microstructure. The hard particles of a
natural composite have a closely defined
shape and packing. And the ‘glue’ holding
them together has an ideal tenacity.
Chemists are quite good at crystallizing
fine particles in desired shapes, such as
needles or platelets. But how to pack such
particles properly in an adhesive binder?

Daedalus has a novel answer. He wants
to pack the particles dry, by vibration and
compaction, possibly in an electric field to
encourage their orientation, and add the
organic component later. It will be a
gaseous monomer — ethylene or
propylene are the obvious choices for pilot
work. Its low viscosity, independent of
pressure, will let it percolate freely
between the particles even under
enormous pressure. Cunningly, Daedalus
will then initiate polymerization with X-
rays. The gas will hardly absorb them at
all. But the mineral particles will block
them, liberating photo-electrons
copiously on their surfaces. So polymer
chains, initiated by and anchored to these
surface sites, will start to grow out into the
monomer. Many of them will hit another
particle, and will terminate on and anchor
to it, binding the two particles together by
a strong polymer chain and giving ideal
adhesion.

But adhesion is only half the problem.
A tough composite must be flexible as well.
Fortunately, a polymer chain grows in a
wandering, self-tangling way. Two particles
tied by such a chain could separate a little,
untangling the chain slightly. When the
load came off, the chain would re-tangle,
hauling them together again.

Daedalus’s new composites will
challenge bone, ivory, jade and mother of
pearl on their own ground. Light and
tough, they will be moulded like Bakelite,
or tooled into shape from billets. They will
make wonderfully robust dishes, handles,
ornaments — all the small change of
material life. And with an elasticity and
tenacity so similar to bone and dentine,
they will be ideal for false teeth, hip joints,
and implants of all kinds. David Jones

The Further Inventions of Daedalus (Oxford
University Press), 148 past Daedalus columns
expanded and illustrated, is now on sale.
Special Nature offer: m.curtis@nature.com

Figure 1 A simplified model for membrane fusion, showing SNARE-complex assembly and
conformational changes in syntaxin. Step 1, opening. Syntaxin, a SNARE protein on the target
membrane, undergoes a structural change from a ‘closed’ to an ‘open’ form. In the open form, the
inhibitory domain (orange) is dislodged from the H3 helix (red). Step 2, docking. The vesicle bears a
vesicle-SNARE (grey), which assembles with syntaxin’s H3 helix and another target-membrane
SNARE (blue) to form a ‘trans’-SNARE complex, pinning the vesicle to the target membrane. Step 3,
membrane fusion. After membrane fusion, the vesicle- and target-membrane SNAREs span the same
membrane in a ‘cis’-SNARE complex. Step 4, disassembly. SNAREs are separated and recycled for
further rounds of fusion. Step 5, closing. The inhibitory domain of syntaxin binds to its H3 helix to
form the closed conformation. In this form, syntaxin cannot assemble into a SNARE complex. Sec1
(not shown here) is essential for membrane fusion, but the point at which it acts is unknown. Misura
et al.1, from their structure of neuronal Sec1 (nSec1) and syntaxin 1a, propose that nSec1 holds
syntaxin 1a in an inactive conformation, and that the binding of other factors to nSec1 may induce it
to change conformation itself, so releasing syntaxin 1a in an open form. nSec1 bound to syntaxin may
also prevent the reassembly of cis-SNARE complexes after their disassembly.
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