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Uropathogenic 
fimbriae of 
Proteus mirabilis
■ Pablo Zunino

When I landed at 
London Heathrow on 12
May 2002, it brought 
back happy memories. 
I remembered when 
I first arrived in the UK
during the unusually hot
summer of 1995. Then, I
stayed for more than 3
years doing my PhD
under the supervision of
Professor Duncan Maskell, studying the role of
Proteus mirabilis fimbriae in urinary tract infections.

This time I was generously awarded an International
Research Fellowship by the SGM to work again in
Professor Maskell’s lab in the Department of Clinical
Veterinary Medicine at the University of Cambridge.
This gave me the chance to do further research on
uropathogenic P. mirabilis fimbriae and their potential
role in urinary tract infections, continuing the
collaborative activities between Professor Maskell’s
lab and my lab in Uruguay.

P. mirabilis is an opportunistic, Gram-negative
bacterium that can cause serious urinary tract
infections (Fig. 1). It has a wide variety of potential
virulence factors that may act in a concerted way to
colonize the host, including different kinds of fimbriae
that could mediate bacterial adhesion to the
uroepithelium. 

The plan was to 
generate a double 
mutant lacking two of 
the most potentially
important fimbriae 
related to adhesion to 
the uroepithelium, to
characterize other fimbrial
mutants that we had
previously generated 
and to sequence different
genes of the operon
encoding the P. mirabilis
fimbriae called
Uroepithelial Cell 
Adhesin (UCA). Although
fimbriae are not essential
for bacterial viability, 
the generation of a 
double fimbrial mutant
was not an easy task.
However, after trying
different approaches, I
obtained a variety of very
promising clones that 

will need further characterization in Uruguay and in 
the UK. 

I used several different techniques to characterize
other P. mirabilis fimbrial mutants, including
transmission electron microscopy (TEM) (Fig. 2) and
adhesion to cultured uroepithelial cells. All the single
fimbrial mutants tested showed a significant decrease
in the number of adhered bacteria when they were
compared to the wild type, although no differences
could be noted when the wild type and the mutants
were analysed by TEM. This may be explained by the
fact that P. mirabilis expresses several types of
fimbriae simultaneously and that there could therefore
be redundancy in the system.

Finally, I sequenced different genes of the operon that
encodes UCA. During my previous stay in Cambridge
for my PhD, I cloned different UCA genes using a 
λ-Zap vector. During this last visit I characterized some
of those clones and one of them was selected for
primer walking sequencing. Sequence data already
collected indicate that UCA fimbriae are secreted and
assembled through the chaperone-usher pathway.

After this new stage of a very productive history of
collaborative research work between both labs, we are
planning to prepare a new grant proposal related to
different aspects of uropathogenic P. mirabilis
pathogenesis.

I would like to thank the SGM for the fellowship and I
am particularly grateful to Dr Jane Westwell for all her
help. I extend my thanks once more to Duncan Maskell
for receiving me in Cambridge and to all the people in
his lab, especially to Dr Andrew Preston. I really
enjoyed my 3 months stay in Cambridge, a small, 
warm and always exciting town.

■ Dr Pablo Zunino, Instituto de Investigaciones
Biológicas Clemente Estable, Montevideo, Uruguay.

International Research Fellowship
report

BELOW:
Fig. 1. Typical P.mirabilis
swarming motility.

TOP RIGHT:
Fig. 2. P. mirabilis fimbriae
(TEM).
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International Development Fund
report

6th Workshop in Molecular 
Biology and Disease, Vietnam
12–16 August 2002
■ Simon Cutting

Once again the SGM has supported the ongoing
program of training in Vietnam by sponsoring the 6th
Workshop in Molecular Biology and Disease held at
the National Institute of Hygiene and Epidemiology
(NIHE) in Hanoi. NIHE is the premier research
institute in Vietnam (formerly known as the Hanoi
Pasteur Institute), employing over 350 scientists
dedicated to the control of infectious disease,
preventive health care and the study of microbiology
and immunology. NIHE has large and unique animal
facilities including various simian species and is an

important centre for vaccine development as well as
co-ordinating phase II–III trials. Its own company,
VaBioTech, produces a number of important vaccines
including rabies, Japanese encephalitis virus, hepatitis
B and a new oral cholera vaccine.

Our programme consisted of two practical labs. 
The first ‘Mutation Analysis of Inherited Diseases’ was
organized by Dr Maria Pohlschmidt (Royal Holloway
University of London, RHUL), Dr Ann Walker (Royal
Free and University College Medical School) and 
Dr Darek Gorecki (University of Portsmouth) and 
had 16 students. The detection of mutations in
disease genes has become increasingly important 
for the diagnosis of inherited and somatic diseases.
Hence, the analysis of human DNA using rapid PCR
techniques is now an integral part of the procedure
used for the diagnosis, assessment and prevention of
these diseases. This lab course was designed to
understand the underlying rationale of the current
approaches, and to assess their contribution to
diagnostic medicine. Analysis of patients’ DNA of

three major inherited diseases (Duchenne muscular
dystrophy, β-thalassaemia and familial adenomatous
polyposis) was performed using well-established PCR
methods.

The second practical lab course ‘PCR Diagnosis 
of Microbial Pathogens’ used real-time PCR to
demonstrate a number of important PCR applications,
including the detection of Mycobacterium tuberculosis
in sputa, hepatitis B, hepatitis C and dengue virus in
human sera, and PCR-ELISA to detect white spotted
virus syndrome (WSSV) and monodon baculo 
virus (MBV) from shrimp samples. Each of these 
pathogens presents a major problem to Vietnam with
contaminated blood being used for transfusions, and
an increase in TB and viral diseases severely affecting
their aquaculture industry. This course, given to 46
students, was organized by Dr Pham Hung Van (Ho
Chi Minh City University of Medicine), Dr Huynh Anh
Hong (RHUL) and Dr Simon Cutting (RHUL) and 
we thank Bio-Rad Laboratories (Vietnam) for the
generous loan of their iCycler and reagents for the
duration of the course.

The SGM has now supported four workshops in
Vietnam and this has had a measurable impact on the
quality of research in Vietnam, including the use of
PCR in disease diagnosis. Indirectly, these workshops
have enabled five Vietnamese workshop students to
enter PhD programs in overseas labs as well as 
three to obtain post-doctoral positions. Some of the
lecturers who have attended these workshops have
also developed research collaborations with
Vietnamese scientists, including Dr Ann Walker who 
is working with the Hanoi Medical School to evaluate
inherited disorders in Vietnam and Dr Cutting who is
working on a cholera vaccine project with NIHE. In
summary, we offer our thanks to the SGM for
supporting these workshops and making an impact 
on preventive health care in Vietnam.

For information on this and future workshops 
in Vietnam contact Dr Simon Cutting
(s.cutting@rhul.ac.uk)

LEFT:
Simon Cutting demonstrates to
Vietmanese colleagues during a
PCR workshop.

BELOW:
NIHE, Hanoi, Vietnam.
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