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ABSTRACT

Burkholderia pseudomallei, a causative agent of melioidosis, is a gram-
negative bacillus that is closely related to its avirulent counterpart, B. thailandensis.
Previous reports suggested that several B. pseudomallei species had genomes of
phages integrated, as termed prophages. Ninety-two percent of these bacteria were
capable to produce phages spontancously or upon various induction methods.
Prophage can induce phenotypic changes of the host bacteria via genetic-transfer
process that often involves alterations in bacterial cell surface or even pathogenicity.
Thus, the objective of this work was to investigate whether phenotypic changes would
occur when B. thailandensis became lysogens after receiving phages isolated from
B. pseudomallei.

First, 64 isolates of B. pseudomallei which were either isolated from clinical
specimens or soil were induced by mitomycin C. The lysates were then reacted on 22
strains of B. thailandensis to identify phages that could turn B. thailandensis to
lysogens. Results showed that 21 isolates (32.81%) of B. pseudomallei inducing-
lysates were able to lyse some strains of B. thailandensis and 3 of them (4.69 %)

convert B. thailandensis to lysogens, as demonstrated by inhibition reaction. These



phages are ®C2, ¢C13 and ©C32 that were isolated from B. pseudomallei C2, C13

and C32, respectively. Lysogens that generated from B. thailandensis T9, T10 and
T11 receiving ®C2 and ®C13 were designated as T9®C2, TOOC13, T100C2,
T100C13 and TI11OC13, respectively. Phage ®C32 lysogenized only B.
thailandensis T19, resulting in T19®C32 lysogen. When induced with mitomycin C,
all these lysogens were able to produce phage mimicking their donors. Nucleic acid
analysis of these phages indicated that all three phages were DNA viruses. Using
transmission electron microscopy, ®C2 and ®C13 adopt A1 morphology therefore
they could be grouped in Myoviridae family. Phage ®C32 resembled C1 morphotype
and could be classified in Podoviridae family. In previous studies, phages that
isolated from Burkholderia spp. belong to Myoviridae and Siphoviridae family. Thus,
®C32 phage that belongs to Podoviridae family reported here may represent a new
family of phages that could be isolated from Burkholderia spp.

After 6 lysogens were selected, the phenotypic characters among these
lysogens and their B. thailandensis recipients were compared. In this study, we
focused on the changes in the expression of bacterial protein from whole cell lysates,
the ability to multiply in normal human serum (NHS) and basic biochemical
characters of the bacteria. To compare the expression levels of proteins, bacterial
cells were sonicated under ultrasonic wavelength and the resulting proteins were
analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE).
The results showed that protein profiles of two among the six lysogenic.-recipient
pairs were difference. The protein profiles of T9PC2 lysogen at molecular weight
ranging from 5.74 to 18.53 kDa and 28.49 to 30.0 kDa were markedly decreased in
intensity when compared with phagerecipient strain T9. As for
T104C2 lysogen, the protein bands at molecular weight approximately 20 kDa was
also slightly decreased in intensity when compared with its phage-recipient T10.
Serum resistance was measured from the abilities to multiply in 30% NHS of
lysogens, phagerecipient and phage-donor strains. Comparison showed some
difference in only one lysogenic-recepient pair. The lysogenic T10QC2 resisted to
30% NHS, while T10 recipient had less ability to multiply which was similar to their
phage-donor strain C2. Comparison of biochemical characters by API 20NE kit of

lysogens and recipient strains had shown similar profiles in all pairs except T9DC2
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lysogen and their phage-recipient T9. Phage-recipient T9 used esculin as energy
source but after lysogenization with ®C2, the T9DC2 lysogen was unable to
hydrolyze esculin, resemble to the phage-donor strain C2.

In conclusion, comparison of the phenotypic characters of B. thailandensis
before and after infection with phage induced from B. pseudomallei indicated that the
phage ®C2 induced from B. pseudomallei altered phenotypic characters of
B. thailandensis to mimic the pathogenic B. pseudomallei. Thus, studies for the
reiationshjps of this phage to the pathogenicity of B. pseudomallei may be beneficial
to the investigation of major virulence factors related to bacterial pathogenicity.
Besides, ®C32 phage in the family Podoviridae recovered in this study had never
been reported to be isolated from Burkholderia spp. Thus, it is interesting to study

this phage in more details including its role in the bacterial host cell.
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