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ABSTRACT

The presence of hemolysin BL (HBL; components L, L;, and B) encoding
genes (hbIC, hblD and hblA) from 339 Bacillus cereus strains isolated in Thailand
was determined. PCR analysis showed that all three 4b/ genes were detected in 222
strains (65.5%). Among those strains in which all three 4b/ genes were detected,
210 (61.9%) displayed a discontinuous hemolysis (DH) characteristic of HBL
producers, while 12 (3.5%) showed a continuous hemolytic (CH) pattern on sheep
blood agar.  Interestingly, five strains where only 4b/C was detected showed a
DH. The Hpall restriction profiles of 2.82 kp PCR fragments amplified from the
hblC-A region in these five strains using 4bIC forward (FHC) and hblA reverse
(RHA,) primers displayed five heterogeneous patterns, which indicated sequence
variation. Western blot analysis using polyclonal antibodies (Pab) raised against
HBL components purified from strain F837/76 showed that three of the five strains
produced all three components whereas strain TG-00-06 did not show any signal
for any components and TG-00-14 was negative for L,. By using Oxoid RPLA test
which is specific to L,, three strains gave high titers (>64) whereas the strains TG-
00-06 and TG-00-14 showed lower titers of 16 and 32, respectively. The
heterogeneity of 4b/ operons of those five strains was determined by sequencing of
the PCR fragments. The deduced amino acid sequences of two lytic components
(L; and L,) showed 72-77% identity while binding components (B) showed 84%
identity compared to those of reference strains. The comparisons of 4b/ operons in
the five strains revealed the sequence variation at the primer binding sites such that
the primers cannot anneal. A new set of PCR primers (FHC,-RHC,, FHD-RHD,,
and FHA3-RHA; for hbIC, hblD and hbiA, respectively) was developed from the
conserved regions in 4bl operons of seven B. cereus strains.

The data show that HBL-encoding genes are prevalent among B. cereus
isolated in Thailand and there is a high degree of heterogeneity in both the genes
and proteins. Using new set of primers designed, all isolates which are positive by
DH, Western blot analysis, or RPLA assay were all positive for three 4b/ genes by
PCR. The results indicated the high specificity of these new set of primers for 4bl
genes of B. cereus.
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