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aquariums of 5 patients with RDNC Aus3-type infections,
and identical isolates were recovered from each fish tank.
Four matched sets of isolates, 2 from 2000 and 2 from
2003, were further examined (Table). One isolate (SRC50)
characterized previously (7) was used as a control (Table). 

To determine if the resistance phenotype of these
strains was due to SGI1 (4,5,7,8,11), polymerase chain
reaction (PCR) with primer pairs shown in Figure 1 was
used as previously described (7). The left and right junc-
tions of SGI1 with the chromosome and of In104 with
SGI1 were present in all cases. Regions containing the
gene cassettes were amplified by using standard primers
(L1 and R1) in the 5′- and 3′-conserved segments of class
1 integrons. Fragments of 1.0 and 1.2 kb were amplified
from all isolates, and digestion of these amplicons with
RsaI generated a profile (data not shown) that was indistin-
guishable from the pattern for the 2 amplicons containing
the aadA2 and blaP1 cassettes found in In104 and
S. Paratyphi B dT+ isolates SRC49 and SRC50 from 2001
(7). The aadA2 gene cassette was linked to SO26 in the
SGI1 backbone, which indicates that it is on the left, as in
In104, and the expected 1.8-kb PCR fragment was gener-
ated by using primers in groEL and blaP1 (Figure 1),
which places the blaP1 cassette on the right. Southern
hybridization of XbaI–digested whole-cell DNA with a
probe for the floR gene as described previously (7) identi-
fied a band of ≈12 kb, which is consistent with an SGI1
structure identical to that reported previously (7,8,11) and

the groEL-blaP1 amplicon linked this 12-kb XbaI frag-
ment with the adjacent 4.3-kb XbaI fragment (Figure 1).

To obtain further evidence for the identity of the
matched human and fish tank isolates, macrorestriction
analyses of XbaI-digested whole-cell DNA by pulsed-field
gel electrophoresis (PFGE) were performed as previously
described (12). Several studies (3–6,13) suggest that S.
Paratyphi B dT+ isolates possess considerable genetic het-
erogeneity. However, the SGI1-containing isolates appear
to be homogeneous. The band patterns for all SGI1-con-
taining S. Paratyphi B dT+ were identical from humans
and fish tanks with phage type RDNC Aus3 (Figure 2A)
and Aus2 (data not shown). IS200 profiles were also ana-
lyzed by hybridization of an IS200 probe with Pst I-digest-
ed whole-cell DNA as described elsewhere (6). Again, all
strains showed identical profiles (Figure 2B and data not
shown) that differed by 1 band from profile IP1 recently
described (6). Thus, matched isolates from humans and
their fish tanks were indistinguishable from each other.

An unusual observation in this study was that isolates
with different phage types showed identical PFGE and
IS200 profiles, indicating that they represented a clonal
cluster. The control strain SRC50 (RDNC) also displayed
the same patterns, demonstrating that it also is a member
of the same clone. Thus, variation in phage type (Table)
appears to have occurred within a single clone. Variation in
phage type has also been reported in other studies of mul-
tidrug-resistant S. Paratyphi B dT+ strains (4–6), although
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