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Biological context on this peptide (Campbell et al., 1995, 2000) that
may now be compared to these processes in the in-

Pseudomonas aerugino&a common gram-negative tact protein. This study extends that work by reporting

bacterium that is of clinical importance due to sig- the assignment ofH and >N chemical shifts for a

nificant morbidity and mortality, resulting from op- truncated pilin monomer of 129 residues that retains

portunistic infections, in burns, cancer, cystic fibrosis its biological properties. These assignments will al-

and immuno-compromised patients (Irvin, 1993). The low a detailed structural and motional characterization

initial interaction of P. aeruginosawith a susceptible  of the pilin protein fromP. aeruginosastrain K122-

host is the adherence of the pathogen to the host’s4; providing information leading to an understanding

mucosal surface, an event that is mediated by type of the interactions that occur during tReaeruginosa

IV pili. These pili are also essential in other bacterial infection process which will be useful in the develop-

processes such as twitching motility and bacterio- ment of vaccines that target pilin for use in a clinical

phage absorption. These pili are proteinaceous fibresenvironment.

that are approximately 1000—4000 nm long, 52 A

in outer diameter and with a 1.2 A central channel.

They are formed by the ordered, non-covalent asso- Methods and experiments

ciation of thousands of subunits of a protein called _ N )

pilin. Type IV pili and pilins are produced by many P. aerugmosq_)llm from_stram K122-4_1 was truncatt_ad

species of pathogenic bacteria including the genera at the N-terminus to give a recombinant 129-residue

PseudomonasNeisseria, Moraxella, Dichelobacter, ~Protein. The1_5|_\|-labelled protein was expressed in
Vibrio andXanthomonas E. coliand purified from periplasmic extracts by cation

Due to the early role played by the pilus in the in- exchgnge ar_1d size exclusion c_hromatography. The
fection process, it is a critical target for development Protein consisted of a seven-residue leader sequence
of anti-adhesin vaccines agairidtaeruginosaEarly that was reqqlred for targeting to the perlplasm fgl-
studies concentrated on a C-terminal receptor-binding lowed by residues 29 to 150 of the native protein.
domain for glycosphingolipid receptor asialo-GM Rt_e&dues_are numbered as foum_:i in the nat_|ve pro-
(Sheth et al., 1995). Antibodies produced against a t€in- The final NMR samples contained approximately
17-residue free peptide of this region can provide pro- 0-5 MM K122-4 pilin dissolved in 90%#0/10% DO
tection against subsequePseudomonafection in ~ containing 20 mM deuterated sodium acetate, 1 mM
animal infection models (Sheth et al., 1995). Extensive Sodium azide and 1 mM DSS, pH 5.0.

NMR structural and relaxation studies were performed ~ NMR spectra were obtained at 30 on Varian
Unity 600 MHz and INOVA 800 MHz spectrome-

*To whom correspondence should be addressed. E-mail: ters. The experiments performed inclucidl 15N}-
brian.sykes@ualberta.ca HSQC, TOCSY-HSQC (Zhang et al., 1994), NOESY-
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C-terminus (Th¥*7-Thr*8.Thrl4%-pra'%% and three
residues in the C-terminal receptor binding domain
(Prot3 Lys™0 and Thit4)). Resonances were ob-
served for the four threonines but were not assigned
due to degeneracy in the chemical shifts, whilst res-
onances were not observed for B Lys!° and
Pro'%0, In addition, side chain assignments are nearly
complete £95%) with the exception of some long
side chains, particularly belonging to lysine residues.
The H and 1N chemical shifts andJynHg COU-
pling constants for th®seudomonas aeruginopdin
monomer have been deposited in the BioMagResBank
database (http://www.bmrb.wisc.edu) under BMRB

. 101715 accession number 4918.
Figure 1.(A) 2D “H{*N}-HSQC NMR spectrum of the

15N-labelled truncated pilin at 800 MHz and 3G. Signals con-
nected by horizontal lines correspond to side chain amide groups of
asparagine and glutamine residues whilst the side chain ¢P%rp

is boxed. (B) Expanded region of the spectrum with the assignment
for resonances indicated next to the corresponding cross peak.
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