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Fig. 5 Model for extracellular secretion of IgA
ptotease. The leader péptide ‘guides the IgA
protease precursor into the periplasmic space
via thé regular co- or pom-translauonal trans-
port rotite taken by the majority of periplasmic

oM and outer membrane proteins (ref. 31 for

review). In a second step, the carboxy-termmal
helper associates with the outer membrane to
form a pore for excretion of the protease
domain. This domain, still mnnected_ to the
helper, gains its active conformation in the pro-
cess of secretion. A proform of the IgA protease
is released from the helper by autoproteolysis
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brane fractions from gonococci and analysed them for the pres-
ence of the B-protein. Using a B-domain specific monoclonal
antibody raised against fp42, we detected in the outer membrane
of gonococci a 45 K protein (Fig. 4c), which precisely matches
the B-domain in size. _

Based on these results, we propose a model for the extracel-
lular secretion of IgA protease (Fig.5). We assume that the
signal peptide allows the precursor to pass the inner membrane.
Owing to its amphipathic features the helper becomes incorpor-
ated into the outer membrane to form a pore for the excretion
of the protease domain and the a-protein. During excretion
through the helper pore, IgA protease acquires an active confor-
mation and is released from the helper by autoproteolysis. The
extracellular form of IgA protease further develops by
autoproteolysis to yield mature protease and the a-protein. This
two-step mechanism is supported by the detection of residual
IgA protease activity in the periplasm of cells harbouring either
an intact iga gene or a helper mutant gene. A definitive distinc-
tion however is not possible between this model and a one-step
seécretion mechanism, using the inner membrane transport
machinery, where the helper function is to direct the enzyme to
a putative inner/outer membrane junction'>'*.

Few other examples of protein excretion in Gram—negatlve
bacteria are known in detail’*'’. The gonococcal IgA protease
system is striking in that a single protein serves all specific
functions of its own secretion, not only in the authentic host
but also in the foreign environment of E. coli. It may prove a
suitable system for manipulating and studying protein export
in Gram-negative organisms. With respect to the virulence func-
tion of gonococcal IgA protease, our demonstration that IgA,
is not an exclusive target of this enzyme suggests that other
sénsitive targets might exist in humans. Two other components,
the membrane-associated helper and the soluble a-protein,
appear to be intrinsically connected with IgA protease, it might
be worthwhile to consider the significance of these factors in
gonococcal pathogenesis.
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Erratum

Energy conversion catalysis
using semiconducting
transition metal cluster compounds

N. Alonso Vante & H. Tributsch

Nature 323, 431-432 (1986).

IN this letter, the metal atoms in the Fig. 1 legend were incor-
rectly defined. They should read: @, Mo; &, Ru; O, Se.

US Supreme Court to
review Louisiana appeal

Thoias H. Jukes

Nature 324, 423-424 (1986).

IN this commentary a sentence in the seventh paragraph con-
tained an incorrect age for the Earth and the Universe. It is
correct as printed here.

“This places the date of creation as about 10,000 years ago,
which accounts for opposition by creationists towards any of
the natural sciences that state that the Earth and the Universe
are thousands of millions of years old.”
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