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We biochemically characterized TonB hybrid proteins and
its isolated C-terminal domain to gain insight into the func-
tions of TonB in OM iron transport. Overexpression of the
fusion polypeptides in a tonB� background inhibited sid-
erophore uptake, but not colicin susceptibility. The C-terminal
polypeptide adsorbed to FepA-agarose and also to OmpA-
agarose and to agarose bearing FepA�13-22, which lacks the
TonB box. Thus, the TonB C terminus showed a general affinity
for OM proteins that does not involve interactions with the TonB
box sequence.
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of TonB from MTLDLPRR to MAEAAAKA. This construct is predicted (5) to
form a small helical peptide between GFP and TonB.

Isolation of the TonB C terminus. E. coli ER2507/pSTonB69C was grown
overnight in LB broth (68) with ampicillin and streptomycin at 100 	g/ml and
subcultured at 1% into LB broth containing 0.2% glucose. When the culture
reached an optical density at 600 nm of 0.5, we added 0.5 mM IPTG to the
culture; after the culture was subjected to shaking fo
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resulting in �95% purity of the 8-kDa TonB69C polypeptide
(Fig. 1). Purified TonB69C was concentrated by acetone pre-
cipitation and suspended in 20 mM Tris-Cl, pH 7.5.

Spectroscopic characterizations. The C terminus of TonB
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trations. Again, the data inferred that W213 inhabits an envi-
ronment of TonB69C where it is more susceptible to the hy-
drophobic quencher acrylamide and partially shielded from the
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degradation of both TonB and the GFP-TonB hybrid proteins,
despite the inclusion of multiple protease inhibitors.

Both siderophore nutrition and colicin sensitivity assays
showed, in contrast to the pTG constructs, that downstream
localization of tonB from ssgfp in pGT and pGLT led to nearly
wild-type activity of the TonB moiety (Fig. 6 and Table 3).
Growth halos in nutrition tests were comparable in strains
expressing wild-type TonB or the GFP-TonB fusion proteins,
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also appeared in the overall transport affinity for FeEnt, which
was the same for all the strains (K
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FIG. 5. (A to C) Fluorescence microscopic and electrophoretic analyses of GFP-TonB expression and localization. E. coli OKN3/pTpG (A),
OKN3/pGT (B), and OKN3/pGLT (C) were grown in MOPS minimal medium and observed by fluorescence microscopy. Note that E. coli OKN3/pTpG,
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ing. These data indicate that the ferric siderophores and the
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TonB N terminus departed the IM bilayer in vivo, objections
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the lysin folds does not necessarily implicate them as respon-
sible for the observed PG binding, and further experiments are
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substrate-induced signaling through the TonB-dependent transporter BtuB.
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