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Production of Specific Monoclonal 
Antibodies to Burkholderia pseudomallei 
and Their Diagnostic Application 

Supinya Pongsunk 1, Pattama Ekpo 1 and Tararaj Oharakul 

Melioidosis is an infectious 
disease caused by Burkholderia 
pseudo mallei. The disease is still 
important public health problem in 
Southeast Asia and Northern Aus
tralia, particularly with respect to 
diagnosis and treatment. I ,2 Early 
diagnosis is necessary for proper 
management because death may 
occur within 24 to 48 hours after 
the onset of infection, I Since the 
clinical manifestations of melioidosis 
can mimic a number of other infec
tious diseases, a specific diagnostic 
method should be employed) 

A definitive diagnosis of 
melioidosis depends on bacterial 
isolation and identification. As the 
method is time-consuming (at least 
3-4 days) and the result is often too 
late to be useful, a number of sero
logical tests have been developed 
to provide rapid and presumptive 
evidence of the infection. 1,4-14 How
ever, the tests lack diagnostic speci
ficity in endemic areas because of 
cross-reactivity with other bacteria 
and high prevalence of antibody in 
normal populations. The serological 
tests for melioidosis are only supple
mentary to bacteriological culture 
and clinical awareness. 

SUMMARY Hybridomas secreting monoclonal antibodies (MAbs) specific to Bur
kholderia pseudomalJei were produced by immunizing BALB/cJ mice with crude culture 
filtrate of B. pseudomallei. Two monoclonal antibodies were found to be highly specific 
to B.pseudomallei as tested by indirect enzyme-linked immunosorbent assay and immu
nob lotting against a panel of crude whole cell extracts from B. pseudomallei, B. cepacia, 

Pseudomonas aerugmosa, P. putida, and Eschenchia coli. One of the specific MAbs, 
clone SP- M, IgM subclass, could directly agglutinate all 42 B. pseudomallei, isolates_ 
The study has shown that the agglutinating MAb has potent ial for rapid identification 
of B. pseudomallei in primary bacterial culture from clinical specimens. The antibody 
can be used in bacteriology laboratories to reduce time of biochemical methods, which 
require a few days. 

To reduce timing of the iden
tification step and to make the test 
applicable in field studies, species
specific monoclonal antibodies 
(MAbs) that can directly agglutinate 
B. pseudomallei should be produced. 
In the present study, species-specific 
agglutinating MAbs were established 
and shown to be useful for rapid 
identification of the bacteria by 
direct agglutination. 

MATERIALS AND METHODS 

Bacterial strains 

Forty-two Burkholderia pseu
do mallei strains and I strain of Xan
thomol/as maltophilia used in this 
study were kindly provided by Dr 

Sirisinha (Faculty of Science, Mahidol 
University, Bangkok, Thailand). 
Other bacteria used (I strain ofAcine
tobacter anUratus, I strain of B. 
cepacia, I strain of Enterobacter 
cloacae, t strain of Escherichia coli, 
I strain of Klebsiella pneumoniae, 
1 strain of Proteus spp., I strain of 
Pseudomonas aeruginosa, I strain 
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of P. putida, 5 strains of'Salmonella 
typhi, 2 strains of S. paratyphi A, 
I strain of S. paratyphi B, I strain 
of S. krejeld, I strain of S. enteritidis, 
I strain of Staphylococcus aureus, 
I strain of Streptococcus group B 
and 1 strain of Streptococcus group 
D) were from stock cultures main
tained at the Department of Micro
biology and Department of Immu
nology of the Faculty of Medicine 
Siriraj Hospital (Mahidol University. 
Bangkok, Thailand). 

Preparation of antigens 

Crude culture filtrate antigen 
of B. pseudomallei was prepared by 
culturing B. pseudomallei in synthetic 
broth (glycine I g, disodium phos
phate 0.25 g, sodium chloride 0.5 g 
and dextrose 0.2 g made to 100 ml 
with distilled water) at 37°C for 2 
weeks. The supernatant was col
lected by centrifugation at 10000 x g 
for 30 minutes at 4°C, then filtered 
through 0.45 ILm membrane filter. 
The preparation was lyophilized 
and stored at 4°C. This crude cul
ture filtrate antigen was used as an 
immunogen for the production of 
MAbs. The whole cell (WC) 
antigens of B. pseudomallei, B. 
cepacia, P. aeruginosa, P. pulida, 
and E. coli used in this study were 
prepared by growing each of the 
bacteria in brain heart infusion 
broth, The bacteria were collected 
by centrifugation and resuspended 
in normal saline solution (NSS). 
then heated for 5 minutes in a boiling 
water bath. These WC antigens 
were used in the experiment for 
screening and specificity test of the 
MAbs. The amount of the antigen 
were determined for the protein 
concentration by protein assay kit 
(Bio-Rad. USA). 

Production of monodonal antibodies 

The crude culture filtrate of 
B. pseudomallei 10 ILg protein homo
ginized in complete Freund's adju
vant were injected intra peritoneally 

into BALBIcJ mice. Booster immu
nization was followed 2 weeks later 
with intravenous injection of 10 .,.g 
of the antigen in NSS. Two days 
later the spleen was removed and 
fused with myeloma cell line (P3X 
63 Ag 8.653). The fusion procedure 
was carried out as described by 
Kearney.IS Hybridomas producing 
antibodies were screened by. indirect 
ELISA using WC antigen of B. pseu
do mallei and cloned by limiting 

. dilution. MAbs produced from 
each clone were tested for their 
specificity by indirect ELISA using 
a panel of WC. The hybridomas 
producing MAbs that reacted speci
fically to only B. pseudomallei were 
cloned again three times and then 
expanded in 250 ml tissue culture 
flasks for bulk production. MAbs 
were partially purified from the 
culture supernatants by precipitation 
with 50070 ammonium sulfate and 
the protein concentration was deter
mined. 

Screening for specific monoclonal 
antibodies 

Indirect ELISA employing WC 
antigen of B. pseudomallei coated 
plate was used for screening test and 
each of a panel WC antigens from 
B. pseudomallei, B. cepacia, P. aeru
ginosa, P. putida, and E. coli was 
used for specificity test. Twenty 
micrograms per millilitre of WC 
antigen were diluted in 0.05 M car
bonate buffer (pH 9.6) at 37°C for 
3 hours. After washing the plate 
with 0.05% vlv Tween 20 in normal 
saline solution (Tween saline) the 
culture supernatant was added and 
incubated at 4°C overnight. Alkaline 
phosphatase conjugated rabbit anti
mouse immunoglobulin (Dakopatts, 
Denmark). diluted I :250 in 1 % 
bovine serum albumin (BSA) in 
Tween saline was then added and 
incubated for 1 hour at 37°C. After 
excess conjugate was removed, the 
substrate solution containing 1 
mglml p-nitrophenyl phosphate 
(Sigma. USA) was added. The 

enzymatic reaction was allowed to 
proceed at room temperature for 1 
hour. The optical density was mea
sured at 405 nm. A criterion for a 
positive result was set arbitrarily at 
0.2 OD unit above the background 
that was determined from the mean 
OD value performed without test 
supernatant (the mean OD was 0.05). 

Characterization of monoclonal 
antibodies 

The isotypes of MAbs were 
also determined by indirect ELISA as 
described using rabbit antibodies 
to mouse IgGl, IgG2a, IgG2b, IgG3. 
IgA. IgM, K light chain and Alight 
chain conjugated to alkaline phos
phatase (Bio-Rad, USA). The speci
ficity of the MAbs were further 
tested by indirect ELISA and immu
noblotting against a panel of WC 
antigens. 

SDS-PAGE and immunoblotting 

The WC antigen with amounts 
among 50-100 Ug per well was sub
jects to SDS-PAGE in 10% acry
lamide gel and was run at 40 rnA 
constant current per gel slab at 25°C 
for 3 hours. After electrophoresis, 
the protein bands were electroblotted 
onto nitrocellulose membrane in 
methanol-tris glycine buffer at 6 
volts per cm for 16 hours. 

The nitrocellulose membrane 
was rinsed with 1 % vlv Tween 20 
in PBS (l % PBST) and then im
mersed in 3% BSA dissolved in 1 % 
PBST (3% BSA-l % PBST) at room 
temperature for 3 hours. After 
washing with 1 % PBST, the mem
brane was incubated with the MAb 
at room temperature for 2 hours, 
washed again and incubated with 
1: 1 ,000 dilution of rabbit antimouse 
immunoglobulin-alkaline phos
phatase conjugate (Dakopatts, 
Denmark) in 3% BSA-l% PBST 
at room temperature for 1 hour. 
The substrate o-dianizidine tetra
zotised (6 mg/ml) (Sigma, USA) 
was added and the reaction was 
stopped by washing with distilled 
water. 

http:Kearney.IS
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Direct anlutinalion test for iden
tifieation of B. pseudomallei 

Direct agglutination for iden
tification of B. pseudomallei was 
done by resuspending one colony of 
the bacteria in 20 ~l of NSS on a 
glass slide. Twenty microliters of 
selected MAb (5 mg/ml) was added 
and the bacterial suspension was 
mixed by rotating the slide for 5 
minutes. Direct bacterial agglutina
tion was recorded visually. 

RESULTS 

Produetion and eharacterization of 
monoclonal antibodies 

MAbs against specific com
ponent of B. pseudomallei were pro
duced by immunizing the BALB/cJ 
mice with crude culture filtrate anti
gen. Culture supernatants from the 
hybridomas were screened for anti
body activity by indirect ELISA 
against WC antigen of B. pseudo
mallei. Two MAbs secreted from 
the clones, SP-A and SP-M, which 
reacted well to B. pseudomallei but 
not to other bacteria were selected. 
The reactivity of the B. pseudomal/ei
specific MAbs are shown in Table 1. 
The isotypes of SP-A and SP-M 
were found to be IgA A. and IgMIK, 
respectively. 

To further explore the speci
ficity and to identify the immuno
reactive components of B. pseudo
mallei the crude WC antigens from 
each of the B. pseudomallei, B. cepa
cia, P. aeruginosa, P. pulida, and 
E.coli were subjected to sodium 
dodecyl sulfate polyacrylamide gel 
electrophoresis, immunoblotted 
onto the nitrocellulose membrane, 
and then probed with the MAbs. 
The results also showed the reactivity 
of both MAbs only with B. pseu
domallei. For the immunoreactive 
component the result in Figure 1 
showed that SP-A and SP-M MAbs 
reacted with the components that 
migrated to 41-90 kDa and 42 kDa, 
respectively. 

Table 1. The reactivity of B. pseudomallei specific MAbs against a panel of 

whole cell antigens by indirect EUSA. 

00 against whole cell antigens of 

.B. pseudomallei B. cepacia E. coli P. aeruginosa P. putida 

SP-M >2 0.069 0.069 0.075 0.075 
SP-A 1.621 0.033 0.036 0.033 0.036 

;.,.. " 

I 

41 kDa 42 kDa 

Fig. 1. 	 Immunoblot patterns of Burk

holderia pseudomallei specific 

monoclonal antibodies against 

w hole cell antigens. 

Direct ailiutination for identiflea
tion of B. pseudomallei eolony 

It was found that MAb SP-M 
reacted strongly with B. pseudo
mallei in a slide agglutination test, 
and rapid identification of B. pseu
doma//ei colonies on agar plates 
could be demonstrated. A double
blind experiment was set up and the 
results obtained from the direct 
agglutination test were compared 
with those from the bacteriologic 
and biochemical identifications as 

gold standards. The MAb SP-M 
could agglutinate all 42 B. pseudo
mallei cultures and did not agglu
tinate any of the 22 bacterial cultures 
other than B. pseudoma//ei available 
for testing (Table 2). 

To evaluate the stability of 
the partially purified MAb, MAb 
SP-M was stored at 4°C and used 
periodically over an extended time: 
the MAb could be stored at 4°C for 
at least 3 months without any loss 
of reactivity. 
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Table 2. 	 Identification of B.pseudomallei colonies 

on the agar plates by direct bacterial 

agglutination uSing SP- M monoclonal 

antibody. 

Bacteria No. positive/No. tested 

B. pseudomallei 42142 
ACinetobacter ani/ra/Us 0/1 

B.cepacia 0/1 

Enterobacter cloacae 0/1 

Escherichia coli 0/1 

Klebsiella pneumoniae 0/1 

Proteus spp. 0/1 

Pseudomonas aeruginosa 0/1 

P.pulida 0/1 

Salmonella spp. 0110 

Staphylococcus aureus 0/1 

Streptococcus group B 0/1 

Streptococcus group D 0/1 

Xanthomonas maltophilia 0/1 

antigen. 18 The specific component 
which reacted with the MAb in that 
report was lipopolysaccharide, so 
the expression of the specific protein 
could not be done. The available 
reagents used in the serodiagnosis of 
septicemic melioidosis now are 

13either crude5- or purified anti
gen.4,14 Both forms of antigen 
are directly prepared from the bac
teria. Since B. pseudomallei is an 
hazardous agent and the mode of 
transmission is by inhalation, the 
specific protein purified by recom
binant DNA technology will be 
safer than the conventional methods. 
Moreover, a large quantity of the 
specific antigen can be purified 
more easily without variation from 
lot to lot. 
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DISCUSSION 

The monoclonal antibodies 
obtained in the present study were 
shown to be highly specific for B. 
pseudomallei as determined by 
indirect ELISA and immunoblotting 
against a panel of we antigens 
prepared from close related bacteria 
such as B. cepacia, P. aeruginosa, 
P. pulida and E. coli. B. pseudo
mallei and B. cepacia are very simi
lar to each other in their biochemical 
and clinical characteristics, the 
differential identification of these 
two bacteria has to be tested by 
special biochemical tests. 16 The 
data clearly show that the B. pseu
domallei specific MAb SP-M has 
potential for use in the rapid identi
fication of B. pseudomallei. Direct 
agglutination using this MAb for 
the identification of B. pseudomallei 
can be easily performed. 

For further study. the MAb 
SP-M will be modified by coupling 
to protein-A bearing S. aureus or 
latex particles to improve the sen

sitivity of the test,17 to enable specific 
bacterial antigen to be directly 
detected in whole blood or in short 
term hemoculture broth. 

The evidence suggested that 
the immunoreactive components of 
these specific MAbs were protein, 
because we previously noted that the 
specific epitopes of both MAbs 
were destroyed by proteinase K 
digestion (unpublished data). Using 
the combination of the MAbs (SP
A or SP-M) and recombinant DNA 
technology, the specific protein 
components of B. pseudomallei will 
be cloned and expressed in E. coli. 
A genomic DNA library of B. pseu
domallei has been constructed and 
screened for the expressed recom
binant clones using the specific 
MAbs in our laboratory. These 
purified antigens may be used for 
detection of specific antibody in 
patients' sera. Recently, Rugdech 
et al reported the B. pseudoma/lei 
specific MAb which very useful for 
preparation of an affinity purified 
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