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A recent report published in the 
EMBO Journal describes the molecu-
lar analysis of the type III secretion 
system (TTSS) encoded by the 
Salmonella pathogenicity island 2 
(SPI2). 

TTSSs are molecular machines 
that are used by pathogenic Gram-
negative bacteria to inject microbial 
virulence proteins into host cells. 
Now, Michael Hensel and co-work-
ers have analysed the structure and 
composition of the SPI2-TTSS, using 
high-resolution electron microscopy 
(EM) techniques. On induction of 
the SPI2 genes, irregular, needle-
like structures formed on the sur-
face of Salmonella enterica serovar 
Typhimurium, with each bacterium 
usually expressing a single SPI2-
encoded appendage at the pole of 
the cell. Each protrusion consisted 
of an inner cylinder that spanned 
the bacterial cell envelope, and the 
extracellular part of this cylinder was 
sheathed by irregular deposits of the 
pore-forming translocon proteins 
SseB, SseC and SseD. 

Analysis of mutant strains identi-
fied the putative structural compo-
nents of this inner cylinder: ssaG, 
ssaH and ssaI mutant strains did not 
form polar appendages, were unable 
to translocate effector proteins and 
were defective in intracellular repli-
cation — a process that is dependent 
on a functional SPI2-TTSS. Also, in 
sseB mutant strains, SseC and SseD 
were diffusely distributed on the 
bacterial cell surface and were not 
associated with the surface protru-

sions. In view of these observations, 
the authors propose that SseB might 
be crucial for the functional assembly 
of these translocon proteins. 

EM analysis of SPI2-dependent 
structures in vivo provided a fas-
cinating first glimpse of the TTSS 
‘in action’ in intracellular bacteria. 
Bacterial surface projections either 
contacted or extended beyond the 
enclosing phagosome membrane.

Finally, Hensel and his team 
showed that, in agreement with pre-
vious studies, the acidic environment 
of the phagosome was required for 
functional SPI2-TTSS assembly, but 
the expression of the SPI2 genes was 
pH independent. 

It is noteworthy that, compared 
with the sparse distribution of the 
SPI2-TTSS, the SPI1-encoded 
TTSS (another TTSS possessed by 
S. enterica) is expressed abundantly 
over the cell surface. The authors 

reason that this might be related to 
the different functions of these two 
molecular machines. The structures 
encoded by SPI1 mediate the inva-
sion of target cells by extracellular 
bacteria. The expression of numer-
ous injectisomes on the surface of 
S. enterica would increase the likeli-
hood of contact between the bacte-
ria and its target cell. On the other 
hand, the SPI2-TTSS is expressed 
by bacteria that are enveloped in 
the phagosome. Under these condi-
tions, a single TTSS complex would 
be sufficient to translocate effector 
proteins. 
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