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Biological context mic space, and the C-terminal domain involved in the
interaction with colicins (for a review see Lazdunski
The Tol-Pal system oEscherichia colis composed et al., 1998).
of two protein complexes located in the cell enve- In order to understand the interaction process be-
lope. One is located in the cytoplasmic membrane and tween colicins and the TolA protein, and to further
involves the TolA, TolQ and TolR proteins interact- investigate the Tol-Pal system, we have initiated NMR
ing with each other by their transmembrane segments structural studies of the C-terminal domain of the
(Derouiche et al., 1995; Lazzaroni et al., 1995). The TolA protein. In this note we report the assignment
other complex is associated with the outer membrane of the 1H, 15N and 13C resonances of a 106 residue
(Bouveret et al., 1995) and is composed of the outer C-terminal domain of the TolA protein.
membrane anchored Pal lipoprotein and the periplas-
mic TolB protein. tol-pal genes have been found in
many other Gram negative bacteria in addition to Methods and results
E. coli. The precise function of the Tol-Pal system
remains unknown apart from its role in cell enve- Isotopically 1°N-labeled and®N/13C double-labeled
lope integrity. A pleiotropic phenotype linked to the samples of TolA (accession number swiss-prot
loss of outer membrane integrity has been observed P19934) spanning amino acids 325 to 421 (corre-
for tol andpal mutants which are leaky for periplas- sponding respectively to residue 4 and 100 in our num-
mic proteins, hypersensitive to drugs and detergents bering scheme) were obtained from bacteria grown
(Levengood-Freyermuth et al., 1993), and release in M9 minimal medium containing respectively 1 g/l
outer membrane vesicles (Bernadac et al., 1998). The1NH,CI, and 1 g/I*®NH4Cl and 2 g/I*3Cs-glucose
Tol-Pal system is parasitized by colicins (bacterial tox- as sole nitrogen and carbon sources. The protein
ins produced by and active agaifistcoli and closely was overexpressed in the periplasmEofcoli strain
related bacteria) and filamentous single-stranded DNA W3110. The construct contained 3 additional residues
bacteriophages (Webster, 1991). The TolA protein (AEF) at the N-terminus of the mature protein and 6
plays a central role in these infection processes. This additional histidine residues at the C-terminus for pu-
protein consists of three domains. The N-terminal do- rification purposes, which were not removed. Details
main which anchors the protein in the cytoplasmic on the expression and purification will be published
membrane, the central domain which is assumed to beelsewhere. Samples used for resonance assignments
ana-helical structure long enough to span the periplas- were prepared in potassium phosphate buffer (50 mM
pH 6.8) with protease inhibitor cocktail (Complete,
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Figure 1. 2D 1H-15N HSQC spectrum of 0.2 mM®°N-labeled
C-terminal domain of the TolA protein recorded on a 800 MHz Var-
ian Inova spectrometer at 300 K. The side chairpNekonances of

functions. Residual water suppression was achieved
using a sinebell convolution. Proton chemical shifts
were reported with respect to the® signal relative

to DSS. Thel®N and 3C chemical shifts were ref-
erenced indirectly using thkH/X frequency ratios of
the zero-point: 0.101329118%N) and 0.251449530
(13C) (Wishart et al., 1995).

Extent of assignments and data deposition

With the exception of residues N9 and H103 to H106
(poly-histidine tag), 95.7% of nonprolyl backbotié

and backbone amidéH, 90.6% of non-labilelH,
99.7% of protonated3C (the aromatic are not in-
cluded) and 86.1% of backbone carboAyC have
been assigned. The chemical shift valuestéf 1°N
and!3C of the C-terminal domain of the TolA protein
have been deposited in the BioMagResBank database
(http://www.bmrb.wisc.edu) under accession number
BMRB-4771.
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The final protein concentrations were respectively
0.2 mM, 0.7 mM {°N samples) and 0.5 mM3IN/13C
sample).

NMR spectra were acquired at 300 K on two Var-
ian Inova spectrometers (600 MHz and 800 MHz)
equipped with a triple resonance, 13C, 1°N) probe

including shielded z-gradients. Spectra used for res-

onance assignments were as follows: 2B-1°N

HSQC, 3D'°N-edited TOCSY-HSQC, 3B°N-edited
NOESY-HSQC, 3D HNCA, 3D CBCA(CO)NH, 3D
HNCO, 3D HC(C)H-TOCSY, 3D (H)CC(CO)NH-
TOCSY and 3D H(CC)(CO)NH-TOCSY. All triple

ship.
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