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Microbial pathogens have evolved unique 
ways to interact with their hosts. In many 
instances the terms of this interaction re-
flect the co-evolutionary balance that the 
host and pathogen must reach in order to 
secure their survival. It is therefore not sur-
prising that bacterial pathogens have 
evolved a large array of virulence factors 
well suited to interfere with or stimulate a 
variety of host-cell responses in order to 
invade, survive and replicate within their 
hosts. The identification and characteriza-

tion of these virulence factors is proving to 
be a fruitful area of research in more ways 
than expected. The understanding of how 
pathogens interact with their hosts is not 
only providing the basis for the develop-
ment of novel therapeutic approaches but 
also a number of very sophisticated tools 
for probing basic aspects of cellular physi-
ology and immunology. Our laboratory 
studies the pathogenesis of two intesti-
nal pathogens, Salmonella enterica and 
Campylobacter jejuni. Combined, these 
two pathogens account for the vast major-
ity of cases of infectious diarrhea world-
wide leading to an estimated 2,000,000 
deaths. We are interested in characterizing 
the bacterial determinants involved in the 
pathogenesis of these bacteria, as well as 
the host responses that they stimulate. We 
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take a multidisciplinary approach in our 
studies involving bacterial genetics, bio-
chemistry, cell biology, immunology as 
well as structural biology. As a result, we 
are beginning to define not only the mo-
lecular details of the host pathogen inter-
actions but also the atomic interface be-
tween these pathogens and the host.
 One of the bacterial determinants of 
virulence that we have been studying dur-
ing the last few years is a remarkable or-
ganelle, the type III secretion system, which 
has specifically evolved to «inject» bacte-
rial proteins into the host cell. These bacte-
rial proteins have the capacity to modulate 
or interfere with a variety of normal cellu-
lar functions for the pathogen’s benefit. 
Work in our laboratory supported by the 
funds provided by the Hans Sigrist Prize are 
characterizing the function of this remark-
able bacterial device. In addition, we have 
been able to harness this bacterial device 
as means to deliver other proteins into host 
cells, whose production by Salmonella we 
have engineered by genetic engineering 
approaches. We have constructed strains 
of Salmonella unable to cause disease but 
able to produce proteins from other patho-
genic microorganisms such as the Human 
Immune Deficiency virus (HIV) that are cur-
rently being tested for their potential use 
as an AIDS vaccine.

 It has a great honor for me to receive 
the Hans Sigrist Prize. The availability of 
the significant funds associated with the 
Award have provided our laboratory with 
additional flexibility to pursue high-risk 
but potentially high-impact projects that 
would otherwise we would have been un-
able to carry out. 
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