CHAPTER |
INTRODUCTION

Background and rational

Melioidosis is an infectious disease caused by the gram-negative

such as Vietnam lung di mMb, diSeasesand the great imitator"?"

In
Thailand, melioidosis ¢ all ages,! jostly found in the 40-50
year-old age group, an 1 o ot @ predorhinal ly in male rice farmers®"
Nearly every organ exce intesti t has been reported as being
infected with B. pseudofn ' 7 Signg an \. ptoms of a particular case

depend on the type of infec ical symptoms can be classified

into 5 groups - -ﬂf‘-,-mﬁ aelioidosis, non-dissemi-nated
septicemic  melioidd *—"""""—'“"""‘“‘*—"‘
subclinical melioidosis ﬁThe act st @up has a high mortality
rate even with approprridtglantibiotic trgatment. The subclinical form may

comprise the Ia@ sbrelbiabsib|dtdub b ofdinal ol defiagsosis antibodies in

the serum. The range of clinical @resentationgsand the poténtial for asymp-
orosc M VAL LUANI N B Y ot
inoculum S|ze, virulence of the infecting strain, immune competence and genetic
predisposition of the host®" Epidemiological data suggests that melioidosis
infection occurs via ingestion, inhalation or subcutaneous inoculation of

contaminated soil and surface water”



Currently, little is known about melioidosis pathogenesis. From
experimental study, B. pseudomallei is known to have a broad range of virulent
determinants that likely influence both pathogenesis and clinical presentation.
These include various exotoxins, fhamnolipids, endotoxins, protease, malleo-
bactin (B. pseudomallei siderophore), flagella, capsules, and fimbriae (pili)"’"

Polysaccharides and flagella are reported to be conjugated vaccine candidate.

inants in the pathogenesis of melioi-
&) and molecular biology, new
lﬁb focus on genes and gene

products that facilitate vitule e Rx multiplication of bacterial

The specific role of these virulent

dosis remains unclear.

approaches to the stud

pathogens in the host % ¢ expressed genes may help to
elucidate bacterial pat -
nosis. Some of the in vi
bacterial pathogenesis : 4r cl » . A" Vivo expression technology
(IVET),"” signature tagged
induction (DFI)"® IVET is a -- om 7- “approach that uses animals as a
selective medium lr '— - acteriall genes.  In STM, the
bacterial genes are h )OSON carrying a uniquely

tagged DNA sequenc. The animal models are moculated with the pooled

mutant strains aﬂi wﬂnq%rﬁ%ﬁw éqsﬁtﬁ)m the output pools

can be ndentmecﬂ-by comparative Igybndlzatlon DFI has the same principle as
IVET butw qtaﬁ&ﬂﬁpﬁﬂa %a&wa WI&s’q @qﬁ}luorescence
protein (gfa) as a reporter in the plasmid. The in vivo expressed genes can be
monitored by using a fluorescence activated cell sorter (FACS)"™ Although new
insights in bacterial pathogenesis are demonstrated by those technique, there

are some limitations' "



Host immune response has long been studied for vaccine development.
There are only a few works which have used antibodies to probe in vivo
expressed gene by immunoscreening.The serum from actively infected and heat
kiled Borrelia burgdorferi immﬁnized mice are used as probes in
immunoscreening of the expressed genomic library. One gene (p21) encoding a
20.7 kDa antigen is recovered by this approach"® Recently, an in vivo induced

antigen technology(IVIAT) was developgd to use pooled serum which is

extensively absorbed with in_vitfo iown Batiefial cells and bacterial cell lysate

J

" Then the absorbed .Sefufiels usdd @e in immunoscreening of
expressed genomic libra 7 s |profiles recovered by this approach may

reflect direct interaction b
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Hypothesis

According to the general understanding of bacterial pathogenesis, after B.
pseudomallei enters a host, it is expécted that it should express some groups of
genes tr;at are essential for each step in the infection process. Some of the
proteins encoded by the expressed genes would stimulate the host immune

hodies. The induced antibodies in the

response system to produce specifi
patient's serum may then be dasap jeie detect in vivo expressed genes

by immunoscreening of thgsxioress ed ndy These in vivo expressed

genes might be detected D munoscreening, bioinformatics

and molecular biology. Th edenly in the patient and not

in normal people in egflegfiy important role in the

pathogenesis of melioidosi
Objective

1. To clone the genesof B. pseudomallei that are e; Srdssed in bacteremic

X J

melioidosis by usin o;! cehing
| u‘

2. To characterize the gepes and antlgens encoded by these genes
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Flow chart of experimental design |
An approach to isolating in vivo expressed genes of Burkholderia

pseudomallei using In vivo induced antigen technology( IVIAT)
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Flow chart of experimental design Il
Searching for virulent B.pseudomallei genes by immunoscreening the ZAP Il
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Expected outcomes and significance

1. Some in vivo expressed genes of B. pseudomallei would be recovered by
this novel approach.

2. The type of expressed genes méy provide some basic and significant new
knowledge of melioidosis.

3. Some of the isolated genes may have high potential to be used as

serological markers for melioidosis

4. This approach may have. a \ ' fof. 6l bacterial pathogen studies.

Research methodoloy .
1. Sample collection |

Melioidosis pati

x ¢ collected

\ dspPitals in northeastern,

sera from blood bank donors.

from the bacteremic
central and southern p

Normal control serd"
B.pseudomallei collection : 20 f_ i "; ccted from the bacteremic patients.
2. Process of study

- blood sample eoflecti ’
i

- pooled melioidosk

AN

- expressedigenomic library constructlon in ZAP

- rRRTRINTAINNAENY A Y

= mmﬂnoscreenlng using protein A-CDPstar

9
U

serum absorption

- clone characterization
- PCR-cloning of suspected in vivo expressed gene from B.pseudomallei
genome
3. Data analysis

Phylogenetic analysis was performed by Mcvector version 7.0
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