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ABSTRACT 
Despite their close  phylogenetic  relationship, Escherichia  coli and Salmonella  typhimurium were  long 

considered as having  distinct  classes of transposable elements maintained by either  host-related  factors 
or very restricted  gene  exchange. In this  study,  genetically  diverse  collections of E.  coli and S. 
typhimurium (subgroup I) were  surveyed  for  the  presence of several classes of insertion sequences by 
Southern  blot  analysis  and  the  polymerase  chain  reaction. A majority of salmonellae contained  IS1  or 
IS3, elements originally  recovered  from E. coli, while  IS200, a Salmonella-specific  element, was present 
in about  20% of the  tested  strains of E.  coli. Based  on restriction  mapping,  the extent of sequence 
divergence  between  copies of IS200  from E. coli and S. typhimurium is on the order of that  observed 
in  comparisons of chromosomally  encoded  genes  from  these taxa. This  suggests  that  copies of IS200 
have not been  recently  transferred  between E. coli and S. typhimurium and that the element was 
present in the common  ancestor to both  species.  IS200 is polymorphic  within E. coli but  homogeneous 
among  isolates  of S. typhimurium, providing  evidence  that  these  species  might  differ  in  their  rates of 
transfer  and  turnover of insertion-sequences. 

I NSERTION sequences (IS) are segments of DNA, 
typically  1-2  kilobases (kb) in length, with the 

ability to transpose within and  among bacterial ge- 
nomes (GALAS and  CHANDLER  1989).  These mobile 
genetic  elements exist on  the host chromosome and 
on plasmids, and can mediate several types of genetic 
rearrangements  (IIDA, MEYER and ARBER  1983). IS 
are widely distributed  among  populations  and  have 
been detected in most species of bacteria. 

Despite their widespread occurrence  and potential 
for  horizontal  transfer, the observed  distributions of 
IS elements among strains of Escherichia coli and Sal- 
monella  typhimurium remain  somewhat  enigmatic. 
Early studies indicated that these two closely related 
enteric species maintain substantially different pools 
of IS elements.  Natural  populations of E.  coli harbor 
at least 20 classes of IS (GALAS and CHANDLER  1989) 
and  are highly polymorphic with respect to their dis- 
tribution  and copy numbers  (SAWYER et al. 1987). 
The classes  of IS detected within E.  coli are generally 
not  present in the species typed  to Salmonella, al- 
though some have been  detected in other  enteric 
genera (NYMAN et al. 1981; SCHONER and SCHONER 
198 1 ; LAWRENCE,  OCHMAN  and  HARTL  1992;  but see 
NISEN, PURUCKER  and SHAPIRO  1979).  In  contrast to 
the situation in E. coli, a single class of element-IS200- 
has been recovered  from S. typhimurium and this ele- 
ment is widely distributed  among salmonellae. Prior 
to this study, this element  had  not  been  detected in 
E .  coli populations  (LAM and ROTH 1983a,b;  Gibert, 
Barbe and CASADESUS 1990). 
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The “genus-specificity” of IS200 has been  attributed 
to two factors that may also account  for  the absence 
of other IS elements  from Salmonella: (1) Host  deter- 
minants, IS200 may rely upon cellular components of 
the Salmonella host for its maintenance and transpo- 
sition while other factors may act to exclude some 
classes  of insertion sequences from  the Salmonella 
genome.  (2) Ancestry, The restricted  distribution of 
IS200  could  reflect  a relatively recent  origin and 
dissemination of the  element within salmonellae. 
Given that  the frequency of interspecific genetic ex- 
change  among  enteric  bacteria is relatively low (MAY- 
NARD-SMITH, DOWSON and SPRATT 1991),  there 
might have been insufficient time  for  the  element  to 
become established in other species. 

To investigate the origin and ancestry of the distinct 
classes of IS in these  bacterial species, we surveyed a 
collection of strains of S. typhimurium (subgroup I) 
(BELTRAN et al. 1991)  for IS1 and IS3, which are 
widely distributed  among  natural populations of E. 
coli (NYMAN et al. 1983;  SAWYER et al. 1987),  and  for 
IS200, which had  already  been  detected in numerous 
serovars of Salmonella (LAM  and ROTH 1983a,b; GI- 
BERT, BARBE and CASADESUS 1990;  STANLEY, JONES 
and THRELFALL 1991 ; STANLEY, GOLDSWORTHY and 
THRELFALL 1992). In addition, we examined the oc- 
currence of IS200  among  natural isolates of E .  coli. In 
contrast  to  previous  studies, we determined  that  nat- 
ural  populations of E.  coli and S. typhimurium harbored 
three of the same classes  of insertion sequences, and 
demonstrated  that  reported  differences in the distri- 




