Outer-membrane siderophore receptors of heterotrophic oceanic bacteria
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ABSTRACT: Pathogenic gram-negative bactera use specific receptors to transport ferric
siderophore complexes across their outer membrane during iron (Fel-limited growth, Receptors
zuch az these have not vet been characterzed in oceanic heterotrophic bactera, We examined
four species of y-proteobacteria for the presence of Fe-siderophore receptors with the uze of a
nondenaturing polyvacrylamide gel electrophoresis binding aszay and the siderophore ferroxamine
B (FB] labeled with *Fe. Small-zubunit rRMA sequence analysiz assigned these bactera to the
genera Faeodoglteramonas and Alteromonas, Two oceanic species, Pseudoalteromonas
haloplanktis (Neptune) and Alteromonas macleadii (JulBB], which were shown previouzly to
tranzport and assimilate Fe bound to FB durdng growth, svnthesized an outer-membrane FB
receptor under Fe-limiting conditions, Only low concentrations of the receptors were detected
in these bactera when they were grown with high concentrations of Fe. The FB receptor of P,
hatoplanktis (Meptune) had an apparent molecular mazs of ™ kDa and an externally oriented
binding zite. The molecular mazs of the receptor of A, macteodii (Jul88) was 100 kDa, Mo FB
receptors were detected by our methods in two coastal species, Pseadoglteromonas rebra [LAWG1)
and Pseudoalteromonas piscicida [(PWEF3), P, holoplonktis (Meptune) and A, macleodii [JulBE) alzo
bound ¥#Fe-ferrichrome, a tHhvdroxamate siderophaore like FB, Binding assavs conducted with 115
nmol L' %Fe-FB in the presence of increazing concentration:z of desferroxamine B showed a
progressive decrease in the amount of ¥¥Fe-FB bound by the receptor protein, suggesting strong
affinity of the receptor for the Fe-free siderophaore, Our results provide the first demonstration
of Fe-siderophore receptors in oceanic heterotrophic bacteria.
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