1 Monocl onal Antibodies towards the Exotoxin of Burkhol deria pseudonal |l ei
1. Technical Field of the Invention The present invention relates to a
.monocl onal anti body which binds to 5 the exotoxin of Burkhol deria
pseudonfl l ei, particularly a reconbi nan nonocl onal anti body t hat
speg&fically binds to the 37 kDa fragment of the Burkhol deria pseudomnall ei
exotoxin fraction. 2. Background of the Invention Burkhol deria pseudonall ei

(previously known as Pseu n eydomal | ei ). i.s the causative agent of
nel i oi dosi s, an i nportant d%P?ﬁ“%&%@ﬁ%ﬁﬁ%ﬁaﬁﬁ%sﬁxﬁﬁmﬁ estock in
Sout heast Asia and northern Austr &jfholdMeh pSindosiaei S associ ated with

under |l yi ng predisposing conditions, such as diabetes (Wods et al., 1993)
and renal failure and can range in presentation froma ful m nant septicemc
illness to an indolent |ocal infection (Chaowagul et 15 al., 1993).

Mel i oi dosis also has a high nortality rate (Chaowagul et al., 1993) and the

nortality rate fpr acybehdielliFeeld®stlse Bivenflon at 98% (I smail et al., 1987).
Bur khol deri a pseudonal | ei secrete various extracellular products, which have

been inplicated in the pathogenesis of this disease. These products include

Cytoton & ool i pia (HIeEapipPRBR BREo shshdci T shhy Spich RRIE KO0 %0

as the lLgthal coeperetakin HFaSRrBlolddria pkO@bmalleRnipheiRtiaAg iat Scayitdhai c
effects by inhibition of cellular protein synthesis via ADP-ribosyl ation of
el ongation fact@engclomat anfibodp phategeeiticaly. bingygg; the gy1 kDarigment (i’ ®got oxi n
is categorized | fam : med nmono (ADP-ri bosyl)
transferase and %@o%ﬁgﬁ@%ﬁpﬁgﬁﬁe%?@éﬂﬁﬁ%&ﬁéi pt ham de ADP-ri bosyl
transferase (EC 2.4.2.36). Oher toxins in this famly include exotoxin A

from Pseudonbnas_aer ugi hosa .
2 ackground of the Invention

Burkholderia pseudomallei (previously known as Pseudomonas
10 pseudomallei} is the causative agent of melioidosis, an important health
problem for humans and livestock in Southeast Asia and northern Australia.
Melioidosis is associated with underlying predisposing conditions, such as
diabetes (Woods ef al., 1993) and renal failure and can range in presentation
from a fulminant septicemic illness to an indolent local infection (Chaowagul et
15 al., 1993). Melioidosis also has a high mortality rate (Chaowagul ef al., 1993)
and the mortality rate for acute melioidosis stands at 98% (Ismail er al., 1987).
Burkholderia pseudomallei secrete various extracellular products, which have
been implicated in the pathogenesis of this disease. These products include
exotoxin, protease, hemolysin, phosphatase acid (Ismail et al., 1987) and
20 cytotoxic exolipid (Haussler ef al., 1998). The exotoxin has been i)roposed as
the lethal component (Haase ef al., 1997), manifesting its cytotoxic effects by
inhibition of cellular protein synthesis via ADP-ribosylation of elongation
factor-2 (EF-2) (Mohamed et al., 1989; 1991). Thus, the exotoxin is categorized |
into the family of enzymes termed mono (ADP-ribosyl) transferase and more
25 specifically, a NAD"-dipthamide ADP-ribosyl transferase (EC 2.4.2.36). Other
toxins in this family include exotoxin A from Pseudomonas aeruginosa

(Amstrong et al, 2002), diptheria toxin from Corynebacterium diphteriae



(Amstrong et al., 2002), diptheria toxin from Corynebacterium diphteriae 2
(M ddl ebrook et al’., 1984) and pertussis toxin fromBordetella pertussis
(Locht et al., 1986). Diagnosis of nelioidosis is currently limted to
bact eri 0l ogi cal nmethods which are tine,consunming and generally too late to
be useful. Biochemcal 5 confirmation Of the identity of Burkhol deria
pseudomal | ei has relied on the APl 20NE panel of tests but errant API

results have bee rted (I,nghks et, al. .. 1998), rym phased a ti.nation
Lests L1 mmnof | aBv RS aiair dob i shrusin bRy o R BB AR EMT on
Test, SAT (Puthughgangser al., 1994, Heng et at, 1998)] are potentially
useful for diagnostic purposes but |ack specificity 10 due to high
background titres of the healthy population in endem c areas of Malaysia
and Thail and (Enbi et o . : i e ' i i zing
t he pol ynerase chain PE%&@F%%’%%G&I@%S gggglg%ﬂ@gﬂaﬁ% {é)db%%&{rbgé%f‘hﬁ?é&,%&l%?)
al t hough the rel ixhidh hieytiraé dohsiBniagsayl gehesillyl oo defeatoabd asdfthaBiocledmiadl. |
1998). The production and characteri zation of nonocl onal antibodi es agai nst

15 the exdtoxin ReRfemstieypbthe igeniiveat Bwdkpidsda psepdamafies haggpldmyde

pseudonal | ei exo i a I , r

hybri doma techno?glgy‘%%gpgﬁhe%% %%?%4“8@% rﬁ%ﬁ%ﬁ%ﬁ?e\\éﬁ? yfe §0\%a¢§i@gspgt¥?lf’al |y

purified exotoxi mogdatSeanndhasal agglafiiijon Hewepaimumdlobiesttads Agglitisitionof

t hese antibodi es denonstrated that the h)s{rbri ggma c%él | i ne was _not _very
il {BHibagh

stable in 20 cul tgftelbdhbagd PerHerpgghatnginadesty Bt € Hb 489681 e of
bi ndi ng to ot her to I I i Jiv, THe
producti on of regro(‘r;rzt;’i 1%;8]@ %h%@%gﬁ%ﬁlfg{)gﬁ%&? E t sdggsc??tﬁggf)%édﬁﬂﬁd to
t he exot ox®n of Bue kddighebackgpsad ditreal dfethe dealttiyupopulativram emdeinic ereaseagent
to purify exotoxin from cyude bacterial cu]t filtrate. Concomtantly, 25
bot h-r econbi nant MAHEE Bt iy (ESE 6k L%?ﬁ&ﬁaw\f Pashd ClaspBRcH e B he
utilizing the polymerase chain reaction have also been evaluated (Sura er af.,

1997) although the reliability of this assay is still debatable (Haase et al., 1998).

The production and characterization of monoclonal antibodies against

15 the exotoxin have previously been described. The anti-Burkholderia
pseudomallei exotoxin monoclonal antibody, 6E6A8F3B was generated by
hybridoma technology and exhibited high binding activity towards partially

purified exotoxin (Nathan er al., 2000). However, continuous analysis of these
antibodies demonstrated that the hybridoma cell line was not very stable in

20 culture and furthermore, these antibodies were also capable of binding to other

extracellular products of Burkholderia pseudomallei.

The production of recombinant monoclonal antibodies that specifically
bind to the exotoxin of Burkholderia pseudomallei can function as capture
reagent to purify exotoxin from crude bacterial culture filtrate. Concomitantly,

25 both recombinant monoclonal anti-exotoxin and purified exotoxin have the
potential as diagnostic reagents for acute phase melioidosis and as potential

vaccine candidates to combat melioidosis.



potential as diagnostic reagents for acute phase nelioidosis and as
potential vaccine candidates to conbat nelioidosis. 3 3. Summary of the
Invention A primary object of the present invention is to provide a

monocl onal  anti body towards the exotoxgn of Burkhol deri a pseudonal lei. It
is also an object of the present invention to provide the use of the 5
nonocl onal anti body and the exotoxin purified thereof. These and ot her

obj ects of the presen% i nventi S ire hi eved by, A nonoclonal antibody t hat
binds to the exofoxi n GBI HINELRYRUBseudomal | ei, wherein the nonocl onal
antibody is a single chain antibody conprising a light chain domain and a
heavy chain domain inclusive of a 10 conplenentarity determ ning region of

t he heavy chain ( CDRH® priwhaer ebjsct dlethelpsest fuienten of ta pevidsnd apaneglonal

anti body is as sho in SEQ 1D No: 1. e.use of the gcl onal anti body as
capture reagent FB&Q%EQP?ﬁégéﬁa%%%?%&P%E%#% u?@%gézg?%g Pseudonal | ei and as
di agnostic reagent for detecting the exotoxin of Burkhol deria pseudonallei.
15 The use of the exotoxin purified by the nonoclgnal antibody as vaccine
and or di agnostic readielstalshan pbiact ehthrepiesem dovratientp guovte Akg 1es abdhss. 4.

Bri ef Desgriptiogxg%%%§% ]ngpéﬁw%gg%&ggﬁk@gﬁeeégg%faspects of the present

i nvention and their antage n ter studying the
detail ed description in conjunction with the 20 acconpanying drawi ngs in
which: Figure 1 is a flow chart show n% t he overlap. extensi.on PCRin the
construction of anti bddgsqrndgibaiobpscinpt the presegt yentigragachipeddShenat i ¢ of

Cl one C4X of the present invention.

A monoclonal antibody that binds to the exotoxin of Burkholderia
pseudomallei, wherein the monoclonal antibody is a single chain antibody
comprising a light chain domain and a heavy chain domain inclusive of a

10 complementarity determining region of the heavy chain (CDRy3), wherein the

DNA sequence of the monoclonal antibody is as shown in SEQ ID No: 1.

The use of the monoclonal antibody as capture reagent for purifying
exotoxin of Burkholderia pseudomallei and as diagnostic reagent for detecting

the exotoxin of Burkholderia pseudomaliei,

15 The use of the exotoxin purified by the monoclonal antibody as vaccine

and or diagnostic reagent in the treatment and detection of melioidosis.
4. Brief Description of the Accompanying Drawings

Other aspects of the present invention and their advantages will be
discerned after studying the detailed description in conjunction with the

20 accompanying drawings in which:

Figure 1 is a flow chart showing the overlap extension PCR in the

construction of antibody phage display.



Figure 3 shows the specificity of the present single chain variable fragnment
as determ ned by Western blotting with Burkhol deria pseudonmallei antigens.
5 5. Detailed Description of the Invention The nonocl onal antibody agai nst

t he exotdoxin of Burkhol deria pseudomallei in accordance with the present

i nvention specifically binds to the 37%Da fragnent of the Burkhol deria
pseutfonal | ei exotoxin fraction that nanifests the ADP-ribosylating feature

of the exotoxin. The nmpnoclonal 10 ti body. i.s a.sjngle chain, antj body
conprising a light chdi&“agmarws ﬁﬁ’dsc e‘ﬁ%f%}dle%%?%k@gﬁ]ﬁ RS R ai ns a
uni que CDRH3 peptide sequence as shown in SEQ ID No: 1. The heavy and |ight

chain variable domains are cloned from previously generated hybridoma
cl one, designated as digwe 5E608F3Be Pedficity mdrthe mEscahsingdé sheimowenirbidat

t he 6EGABF3B antibodi es reacted w.th the 37 kDa subupit t.he Burkhg] deri a
pseudonal | ej exotf?ﬁgi“f‘f’ﬁ %@6&?&?@6&% sPient Gl %@V\gﬁkhgﬂﬁraé&%’f@?fﬁja
i ncubated wi th thgpERASF3B antibodies failed to be conpletely neutralized.

Hence, the heavy and |ight chain variable donmains fromclone 6E6AS8F3B were
cl oned by phage display technology to allow specific selection 20 of the

anti - exot %xi n antJ bOdLﬁ%aﬁ%ﬁ?%iﬁﬁ@gﬁ%ﬁ%ﬁggm pul ation at DNA | evel in |

order to i“nprove “the Unti body towards the
exotoxin. The selection of antibodies fromconbinatorial |ibraries
di spl ayed on the surface of filanmentous phage has becone_inportant for the

generation of reagentTheditagnesknil antiodhergsinsit the msposin «f dhakhaiderime

study of natural _ 25;i n g%g es. d . . I | al
anti bodi es are ol%’tsngcg?giél ei/ﬁlr%{% om ‘Fsee‘%%{lnbﬁ?eng{elseg%uﬁjg %%?f@%ﬁ@@@%ﬁ%ﬁ%
heavy and |ight Qg7akDa fragemnsfs thee BulkHonigrianpidadomolanicadxinf fraaoh hage to
di splay a uni que anti bod%/ 5 . ) ' .
manifests the ADP-ribosylating feature of the exotoxin. The monoclonal -
10 antibody is a single chain antibody comprising a light chain domain and a heavy
chain domain which contains a unique CDRy3 peplide sequence as shown in

SEQ ID No: 1.

The heavy and light chain variable domains are cloned from previously

generated hybridoma clone, designated as clone 6E6ASKF3B. Preliminary

15 analysis showed that the 6E6A8F3B antibodies reacted with the 37 kDa subumit
of the Burkholderia pseudomailei exotoxin. However, further studies showed

that exotoxin incubated with the 6E6ASF3B antibodies failed to be completely
neutralized. Hence, the heavy and light chain variable domains from clone
6E6ABF3B were cloned by phage display technology to allow specific selection

20 of the anti-exotoxin antibodies as well as to enable manipulation at DNA level

in order to improve the binding affinities of the antibody towards the exotoxin.

The selection of antibodies from combinatorial libraries displayed on the
surface of filamentous phage has become important for the generation of
reagent, diagnostic and therapeutic molecules and for the study of natural

25 immune responses (Rader et al., 1997). Combinatorial antibodies are obtained
by random recombination between cloned antibody heavy and light chain

fragments resulting in the potential of each phage to display a unique antibody



with a specific antigen binding site on its surface. The inherent beauty of
the whole systemis the direct link between the phenotype displayed on the
surface wth the genotype encoding the displayed nolecule that is found
within the phage coat (Rader et al., 1997). 5 Variable heavy and |ight
chain fragnents were anplified fromthe™ hybridoma 6EGASF3B line, with a

wi de spectrumof priners specific to nouse antibody genes. Through

over | appi ng extensjo | chal n _react.i o nd

| i ght chain fragﬁ%%&£S§%F%p¥ﬁ%%§&%?§m£8#%ﬁgI%f%g%éggﬁ§55%mﬁg¢ﬁ%@ﬁ§¥¥pggnent
(scFv) which was wsishsggateenisle direnddkibatvween thh plamotips pligyayta onetbt eurfased
transfornmed into bacterial cells to yield a conplexit 08 cl gnes

( of, .. The
transformants weréthsthesasnetreeoseding ahe Aisplyed grolenuh Hiiih dowyghmibin thee
exotoxin and res i tiv ri chment of exotoxin-binding antibodies
by 301 fold. Th@h%%gﬁé oggﬁgﬁghg¥ﬁ2'final round of sel ection displayed
anti bodies of high affinity to the exotoxin. Several clones were sel ected

randomy from 15 this_poo] and anal yzed by .restriction enz i gesti.on,
fingerpri ﬁti ng and sedié i]i*Fg'l.VY_R%@t flg]%ttF at%atﬂr%"é’itss V@Bﬁfﬁﬂ%@gt %8‘91 they
clones carried ah%%{?d&gga GOOASIB 1iAS SHith YRRRLsREALAMTGRimdr sSR! &) mouse

corresponded to t nouse 1gG ~ Fingerprinting profiles delineated the
anti bodi es into 2ntilaniylgerss. Whtdughiokédappntg cxGhRiongmlienaes: chaih FhetianiOlody

h di spl t I i in.th resent inyention. is acconplished
by Pusing t he o Eoia Sehenrt oaf FehCbiofRanar st BORy St S e egrne t o
the am no term nys;afie HAEmBABEErBr Whieh RyaR! subseqhRLSBhAN RS alfifRgt WpRsy

product results in the antibody fragment being présented on the @hage
surface. 10his | vedtagediganséemednniobudigrigesdlsypaiddd cohmhaitype HI Ichwes.

i chment of 25._exot oxin- ific ph ti bodi . bilized
exot oxin. The key B SrPREEIE S SOPRER YCHNERT utios o7 SHOmmEIE ey sh e
di spl ay hi nges ogx&bkidiantiReued iffcdRtial dnilihvein 6f QIBLAMIRTIh@ kntRARLI e of

anti body vari abl e ?enes and the L .
30T fold. The phage pool from the final round of selection displayed antibodies

of high affinity to the exotoxin. Several clones were selected randomly from
15 this pool and analyzed by restriction enzyme digestion, fingerprinting and
sequencing. Restriction analysis confirmed that all clones carried a 700 to 800
bp insert whose sequences, in general, corresponded to that of mouse IgG.
Fingerprinting profiles delineated the antibodies into 2 families with different

CDR sequences.

20 The antibody phage display technology applied in the present invention
is accomplished by fusing the single chain coding sequence of antibody variable
regions to the amino terminus of the phage protein plll. Expression of the fusion
product results in the antibody fragment being presented on the phage surface.
This linkage between antibody genotype and phenotype allows enrichment of

25 exotoxin-specific phage antibodics, using immobilized exotoxin. The key to the
success of the construction of antibody phage display hinges on obtaining a
large and diverse combinatorial repertoire of antibody variable genes and the

protocol as shown in Figure 1 was designed to reach this destination.



protocol as shown in Figure 1 was designed to reach this destination. 6

Mul ti.pl e reactions were designed for reverse transcription of mRNA i nto cDNA
.and for anplification of heavy (VH) and light (VL) chain variable fragnments
to avoi'd possi ble bias of a single rea %IOH and to obtain nore diverse
variabl e gene libraries. The light chaih priners annealed to framework
reglon 15 (FR1) and FR4 of kappa and | anbda chai ns. For the heavy chain,

priners were also d to.anneal .to FRI. and FR4, The..Sfi. | trjiction
site was incorporat ggf“g{p?‘? fractians sytge dgsigped for rexerse ansgHB{RN {)fompég‘ﬁf fl}t{’ ate
subcl oni ng i nt o @NRhageFbd amPlifitdiRn3oLmeadfl (VHE aWll Rghin@n 3, chais Rarisblei nker
(GGSSRSS) was  incorporated for |linkage of VH and VL into_ a, single chain
structure. The |frpgeesnts o appidpessbicbianef ¢ fHls ry%the@%fa bl mOE; iyerse

anal ogous to the ral 2?5! gin
reaction (PCR pra?)%hiéét%n\?\zﬁeﬁ%uf 1? htc 0 6@% a‘ig ctr rophor 652%1%{; 1. 5%

agarose. She exp@Rigdns FRes)fckhp@Aﬁldblanmdal cRezﬂs Mor tHedieaVirlchaid, Mimers were
respectively, were observed vvh|%§t t he size_of ”ﬁl@uﬁgv was, 15 around 750

bp. Ligated and #lfusissiansido tor Bl 13 FRést LofesyighAn ntjte ﬁ“iaésent ed
a | ow out put. t 0 f Saseeh 4from
35 fold in the sé%%&?eguﬁghé% @ggﬁf@l %ﬁﬁ%lﬁgyf&%dﬂgg%mb&& e | li)ﬁrth
round, the infecphagamabiAfl the §oud pntﬁtthe Was piimets, resharoliskab{GG2eRSThevasecond

round of panning caused .arge re in enrlch nt _and i ed t hat
this round 20 wgw%era@ﬁgl@&%ﬁ QfCWé‘ng%FﬁﬂPWgaﬁP%lEé ain SfEpeirg; ﬂgfﬁ?'@k?r Bhment
of phage garrying, ]gnﬁ%ﬁ me&@ywn dg;admﬁﬁée%ineg aRREEIIs G il ndt@aPHRLRE RS

301 fold. Thus, afte our TFoun of selection, anti-exotoxin specific
phage were succemsd:rmﬂbbgi!yenrl ched 301 fold. Phage enzynme |inked

i mmunosor bent assay (ELISA) was perforned to 25 detect and sinultaneously
quantify enrichnment of phage carrying scFv specific

The polymerase chain reaction (PCR) products were sampled randomly

and electrophoresed on 1.5% agarose. The expected sizes of 340 bp and 320 bp
for Vg and Vi, respectively, were observed whilst the size of the scFv was

15 around 750 bp. Ligated and transformed phage from the first round of panning
presented a low output. Following the process of panning, the output increased
from 35 fold in the second round to 588 fold in the third round. At the fourth
round, the infection ability (output) was inclined to stabilize. The second round
of panning caused a large increase in enrichment and indicated that this round

20 was the key step in the panning process. The final enrichment of phage carrying
antibodies with increasing specificity to exotoxin was 301 fold. Thus, after four
rounds of selection, anti-exotoxin specific phage were successfully enriched 301
fold.

Phage enzyme linked immunosorbent assay (ELISA) was performed to

25 detect and simultaneously quantify enrichment of phage carrying scFv specific
to the Burkholderia pseudomallei exotoxin over the 4 rounds of biopanning.

The absorption value of the original phage library was similar to the BSA

control, plasmid control and helper phage control. The value of the first round

panned phage was 2.53 fold higher compared to the average value of the

30 controls. In the second round, the value increased to 4.82 fold and an increase of



to the Burkhol deria pseudonal | ei exotoxin over the 4 rounds of biopanning.
The absorption value of the original phage library was simlar to the BSA
control, pl asm d control and hel per phage control. The value of the first
round panned phage was 2.53 fold higher, conpared to the average val ue of
the 30 controls. In the second round, the value increased to 4.82 fold and
an increase of 7 6.57 fold was observed in the third round. Fromthe third

to the fourth royn he effici (o) f

Fold. In the det dott G afes SPrbil Ry el il PR Ruul ShERIE o BB frb o
pComb3H and hel pahe pffagércyas w@fingoihsrehsedofeiare.s telli fokiatie théldeleﬁﬁdm.leﬁce of
non-anti body fusion pha

% 5 The absorbeng val ues for cont%%ng \/ver%@si m | ar
to the level of dmage AMELISAnTaAssenatehigdSHhdlizasied nComh3H archbelpeirhgec ¢ he
panned phage. The. RaRfieh 1Bh(ﬁﬁ§5tov‘afrﬁmgfér&Q%ﬂﬁ@h@@‘o@%m— ib63 Hskbd phagnzy e
di gesti on, flngerprln I'ng, sequenci ng for analysis o e |nse

anti body 35gene. HAdel ahmom@nbpuvalmasufuisunftroﬂramnmgslmﬂd phabe Ib‘eﬂwﬁ orlgmaéi ngl e
clones from 10 the fin round, of nni el ected for further

anal ysi s. Phagenipsas %e?@%mﬁﬂgﬁ’ gﬁ@ﬁ@@ﬁﬁﬁ&ﬂi ﬂf?@%@s and treated
with Sfi I. Al 22 Sfi | digested phagem d DNAs produced two fragnents; one

of 750bp corresponding to the scFv insert and another of the 3.2kb vector
DNA. This indicated tHat puedbipbamniveg dfifheri exﬂrﬂi;xecﬂi‘tszcacsdlédicmn)enzyme

non-inserted 15 phagem d.or helper and ele d the phages .t hat
did indeed carry c{]ﬁF% tioRy fIRgCIRFHting a@?a n‘E}B% %ﬁwﬁﬁ |1F1Fed'§l%| %%%8?1 Yt he
scFv insert with é&ﬁ@%av&%@fo&?ﬁﬁiﬁd%fﬁ@ﬁlﬁ@@ﬁ ;mgé&-g&@dzz Lnglecamqrm@ﬁl mer
i's honol ogous to a part of the onpA |'eader %‘;nce site between

2620- 264009) upsttheﬁmlaﬁummefpamemrw*@sdcptedwﬁcy Igaenalydst e while the gback
prinmer binds to the Cterm nus of 20 the gene Il fragnment downstream of an
Spe | site. The PCR anplification produced an approximately 750-800 bp gene

fragment contai ni ng t hghagbalEDMiAs were isolated from overnight cultures and treated with
Sfi 1. All 22 Sfi I digested phagemid DNAs produced two fragments; one of
750bp corresponding to the scFv insert and another of the 3.2kb vector DNA.

This indicated that the biopanning efficiently discarded any non-inserted

15 phagemid or helper phage and only selected the phages that did indeed carry the
Vu-Vi1, antibody gene constructs. Amplification of the scFv insert with ompseq
and ghack primers was performed. The ompseq primer is homologous to a part
of the ompA leader sequence (site between 2620-2640bp) upstream of the
restriction enzyme Sac 1 site while the ghack primer binds to the C-terminus of

20 the gene III fragment downstream of an Spe I site. The PCR amplification
produced an approximately 750-800 bp gene fragment containing the whole Vy-
V1, construct. The PCR products were subsequently digested with BsrOl and
electrophoresed on 3% agarose. The 22 positive clones could be delineated into
2 groups based on the restriction profile. The presence of 2 groups indicated that

25 different Vy -Vi combinations had been amplified from the hybridoma
6E6ASF3B clone cells to produce diverse scFv repertoires.

Two clones from each group were chosen at random for automated
sequencing. Two primers were used for this purpose. One was ompseq as
described above and the other was ARLM-F which binds to the linker within the



VL construct. The PCR products were subsequently digested with BstO and
el ectrophoresed on 3% agarose. The 22 positive clones could be delineated
into 2 groups based on the restriction profile. The presence of 2 groups
i ndi cated that 25 different VH -VL conbignati ons had been anplified fromthe
hybridoma 6EGA8F3B clone cells to produce diverse scFv repertoires. Two
cl ones fromeach group were chosen at random for automated sequencing. Two

priners were use or, t.hi . ¥?§ I ve and

t he ot her was HR%@[VFAVE\;H?‘L&EM@%&B‘%? %’8“%@1 nﬁoggp g‘ﬁ%‘ﬁ?}? £ ﬁlgstg ré%ﬁ&;&?t?%st%t he
aut omat ed sequenghdi@ J00bp,0t0| HREMUB wak | desighdde fdraeqeadingnthy logert lealf ab dist
500bp, the HRLM F was designed for sequencing the |atter f of .the _scFv
gene (i.e. VH fré@ﬁ’egﬁn)?.(l-nggH@&B{I’@Hﬂsﬁ%%‘ﬁ@gsse%ﬁnﬁ?%‘él&a@ﬁ‘g%%w%g’@t 836h
group carried a ¢j j i L RAES withirhinB shhe 44 oup
had 5 a simlar ggoglhﬁéﬁggg.é@ﬁ%@%%ﬁ/@e@é&sﬁ}ﬁﬂéﬁﬁb@g oned mtg a phage displ ay
vector that faci hsinaleesequchec.ease of detection and purification of expressed

anti bodi es. pConmb3X vector was used in the present invention due to the
presence of a hemagglutinin (HA) tag and histidine tag respectively. The

schematic of the presgft ;ohPRE hen (GRSloHAREa BBa plaPvaLR thhedcilitids gur e
2. The histidine (H'S) peptide tag at the carboxyl term nus of the

di spl ayed pr ot ei thefeass bf decanpudipbiificaticorofekpsssdentiboding. i omh3dbedtore d
metal (nickel) affinity. and the i.nfluen he | utini HA) .epitg t ag,
YPYDVPE)Y:AS, f?ﬁtci s Spebingde 8&%5?‘8:1‘”6?“%%@%5F%@H%C%Ei’%lﬁpaﬁE‘S’FP-)F’r%ngﬁ'Iét‘FI (;%f’*) )
avai |l abl e anti - Hj.anhi bR diae 2Ee r&pedtHERL €Bhd Bardasietofathe pPesé@OkloncAt the

junction of the regions encoding the peptide tags and pill is an anber stop
codon, TA® Propébipaigneied of GEage depiciedppFegeoe. She hishding (HRS Japeptide tagBhtue and

ER237 (SUDE of UGS, PESSILERIE) Al GG s b 8
with immobilized metal (nickel) affinity and the influenza hemagglutinin (HA)
epitope tag, YPYDVPDYAS, facilitates detection of the protein using
commercially available anti-HA antibody-enzyme conjugates (Barbas et al,

15 2001). At the junction of the regions encoding the peptide tags and plll is an

amber stop codon, TAG. Propagation of phage in suppressor strains such as

XL1-Blue and ER2537 (supE or supF is acceptable) allows production of gene

T fusion proteins for phage display. However, if a male non-suppressor strain

such as HB2151 is infected with the phagemid phage, the stop codon will be

20 read and soluble protein will be produced (without fusion of the phage coat
protein, plil} (Barbas ef al., 2001).

Selected clones were sequenced to confirm the reading frame of the
scFv sequence. The ompseg primer (Barbas ef al., 2001) was used to sequence
the whole scFv, where the primer binds to the leader sequence ompA (between

25 2620-2640 bp in pComb3X), while the HRILM-F primer that binds to the
internal linker sequence, was used to sequence the Vy domain. Both full length
scFv and Vg gene sequences showed 99% identity to the C4 scFv sequence
previously reported (Nathan ef al., 2002; GenBank Accession No: AY054296-
7.



such as HB2151 is infected with the phagem d phage, the stop codon will be
20 read and soluble protein will be produced (w thout fusion of the phage
coat protein, plll) (Barbas et at, 2001). Selected clones were sequenced to
confirmthe reading frame of the scFv gequence. The onpseq primer (Barbas
et at, 2001) was used to sequence the whole scFv, where the prinmer binds to
the | eader sequence onpA (between 25 2620-2640 bp in pConb3X), while the

HRLM F prinmer that bi : i r i .

sequence the Vii donaiggév%%%e}%lp%ﬁrw}@r%?% lngc VB%E%W&W\SG{?%%E%C%@

showed 99% i dent IER2 58D by IBLIEA wsiehy tteqaesenceof the avlivowss gete@pdby de githHAan et

at, 2002; GenBank Accession No: AY054296- 7). , SCFv protein expression

| evel s were moni eBiRY; Repisy demongipse o ata%ﬁpg%%@’jgb?/ﬁ)ﬁqéﬁow ehléﬁ’ét

presence of the t i i : h e
%ﬁlg)gnﬁ@,ssc@? ﬁgﬁegﬁd? V\eégf%?i 18941 | T exR0s1R0dVe] 18@%3)19? was

denpnstrate that cel or the highest anount oOf scFv
protei n efpressi dib-fbelvdighel henmpepdessithe depaeve iconfFapl(leEt odis abng)l -winlad

level s Tor rip1s s EIess far HBBF 0t RS e ket g diBGery "
evels for HB215 r : - i e ely,
than the negati V?ensgeaweg!, tha hR, S4FPRS EontidlAThis R RO BI4PRELBSR5upieshy cel |,

ToplOF' m ght be st suitable for the expression of scFv with relatively
| ow i nt er f er ence hbstoealh GBip16E] mightobeinmst stidabih dortpr egwestianc A sgrovdtn was

purified via nickel .affjnit chr onmat ogr wi,t.h the H TrapTM HP col um.
The SDS- PAGE pr oféﬁtévegsf k‘t"hgxergelrﬂ]tcleg%n? ﬁ%sgggzﬂ?tﬁiﬂ%i cated that a 52 kDa and
30 kDa scFv had been co-purified. Specificity of the scFv was determ ned by

Western blotting with Burkhol deria _pseudonallei antigens. Results showed
that the $8Fv proteinThs sperepscdc chambeteins wag kpwifirsy | wapecked maffinty

exotoxin wher eby cﬁro?r%@cggrgp ayrxlzv{%ﬂ b ﬁhzrgpm H§7coi(u|.:t>1%1 The SDS-PAGE profile of the

elution fractions indicated that a 52 kDa and 30 kDa scFv had been co-purified.
Specificity of the scFv was determined by Western blotting with Burkholderia
pseudomallei antigens. Results showed that the scFv protein is specific towards
15 Burkholderia pseudomallei exotoxin whereby a band bearing a size of 37 kDa
[the reported size of the Burkholderia pseudomallei exotoxin (Isa et al., 1983)]
was detected and no band was detected when protease, hemolysin and crude
extract of Burkholderia pseudomallei were used {(Figure 3). Thus, these
antibodies should serve as a suitable reagent for affinity purification of the

20 exotoxin.

Purification of the exotoxin of Burkholderia pseudomallei was
performed by antibody mediated affinity chromatography using the generated
scFv towards partially purified Burkholderia pseudomallei exotoxin coupled to
a diaminodipropylamine column. Burkholderia pseudomallei was grown in

25 BHIB + 2% glycerol under static conditions at 37°C for 7 days and crude
extract was subjected to the scFv-linked column to capture the exotoxin. SDS-
PAGE analysis exhibited a purified protein migrating as a single band bearing a
size of approximately 37kDa. N-terminal protein sequencing and further
bicinformatics analysis showed that the peptide shared some similarity with a

30 putative decapeptide of the Pseudomonas aeruginosa exotoxin A and is present



[the reported size of the Burkhol deria pseudonallei exotoxin (lsa et al.,
1983)] was detected and no band was detected when protease, henolysin and
crude extract of Burkhol deria pseudonallei were used (Figure 3). Thus,
these antibodies should serve as a suitable reagent for affinity
purification of the 20 exotoxin. Purification of the exotoxin of

Bur khol deri a pseudonal | ei was performed by antibody nediated affinity

h h g d i ifi
chr ot 001261yl il MEoASRSHA! P ST Yl YRR AR ALY UL LGl g

col um. Bur khol dethi apfdssnl dshiEihé®iconhis bgr ehan 37nkRE BiduBit+oR %he| Fedhelierinder
static conditions at 37C for 7 days,and crude _extract was subjected to the
scFv-1inked col urifevdoredsl (etame dhotriance ssthepArplogig syayeacesy it brdted a

purified protein fj i ! b j:N i Xipat el y
371cDa. N—ternindﬁh%%g%%%% ggqﬁ%ﬁ%&%%%%dgggﬁgﬁﬁ%? d?%?%f?%%g%Fggag%aPsgis
showed that the psptixie is e egvisanmdspahdganedisy ofvBulthal@oiapseadamdlei. This

decapepti de of the Pseudoponas aerugi no exatoxin A and is present 10 in
bot h chronpsones AW tQa?t t‘%‘h?’?&‘i‘b@ﬂé@%&%@&ﬁf@ﬁ&@%? ?h&flkﬁ“@ g?ﬂ@@%g‘_t‘%mg}ﬁat
the protein obtalfgg caphds b thi\idthdtiddia® Yo hatli SAMBnBUIKPRIAPTAA the

pseudonal | ei exoto e presence of the exotoxin Sequence
chronopsones of Bursohodinemight paeiudmiml deeie iaasdic afrekntd efactopont abwdhaliiesa

exotoxin in the survival, _and pat hogenesi s af Burkhol derja pseudonmallei. This
2l 50 shows that tHEIGREFISK PR TR GHPTESEOR SUAYS BYPIHB e alio SRATgeRetn Has
hi gh  copyjgnunber g0 ot R&L Be i pliHGma pseudonal | ei genone, inplying that
the exotoxin mght not only serve as a virulence factor of Burkhol deria

pseudonal | ei but the expression of this protein mght also be inportant in
the 10 active growth ol SRRNIORE KB Hos! Mot st (FalsRR) Ieomthe
chromatography was pooled and dialyzed with phosphate buffer saline.
Hemolysin (Denisov, 1996), protease (l.ee & Liu, 2002) and tyrosine
phosphatase (Kanai er «l, 1997) are konown extracellular products of
15 Burkholderia pseudomallei. Due to the technical difficulties in performing an
ADP-ribosylation assay to prove the identity of the purified protein, the protein
was assayed for hemolytic, proteolytic and phosphatase activities to eliminate

the possibility that the purified 37kDa protein could be either of these proteins.

The hemolysin activity assay showed that the 37 kDa purified protein

20 from the scFv mediated column had low hemolytic activity, about 2 fold higher
than the negative control, while hemolytic activity for partially purified
hemolysin, partially purified exotoxin, protease and crude extract were 5 fold, 4

fold, 4 fold and 3 fold, respectively, more than the negative control. The
phosphatase assay showed that the purified protein had very low phosphatase

25 activity compared to hemolysin, crude extract, partially purified exotoxin and
protease. No proteolytic activity was detected from the purified protein, while

trypsin, protease, partially purified hemolysin, partially purified protease and

crude extract of Burkholderia pseudomallei all exhibited relatively high

proteolytic activity when compared to the negative control. Thus, the purified



chromat ogr aphy was_ pool ed and di al yzed wi th phosphate buffer saline.

Henmol ysin (Deni sov, 1996), protease (Lee & Liu, 2002) and tyrosine
phosphat ase (Kanai et al., 1997) are known extracel |l ul ar products of 15
Bur khol deri a pseudonal | ei. Due to the tqﬁhnical difficulties in performng
an ADP-ribosyl ation assay to prove the fdentity of the purified protein,
the protein was assayed for henolytic, proteolytic and phosphat ase

activities to elimnat t he si bi.l.i hat the purified 37kDa protein
coul & be et her ob it 875 b haret AR ot Biebiekd B HALRBRLD o
the 37 kDa puri fifd negRii6ldhendlytid G phbspHaeky attediial ed col um had | ow
henol ytic activity, about 2 fold higher than the negative control, while
henol ytic activity for partially purified henolysin, partially purified
exot oxi n, protease and,¢ .

fold, respectively, ng?%ﬁﬁﬂgﬁggﬁ%‘n§§§§%§5é§%ﬁ%€%?ﬁ“W&gﬁgﬂﬁ%ﬁ%ﬂ%%ﬁggﬂggsay
showed that the pindi $dphadgyr Gt @0Onchhadategraphy @avepbolyphpdcdsd @bteac tithi APP-
conpared to henolysin, crude extract, partially purified exotqgxin_ and

prot ease. No pr oti&sisyktien etyipy byt faled detrseduss 3 Porieh sxpiarins amalheht®in,
while trypsin, pf as arti url-f4 e in [ £ ed
pr ot ease and crglc?e%bzxt?%%g? olﬁb@lfl‘r‘%ﬁgl c?!lél{rﬂlxgﬂ%{eu cgyrr% Ig?‘pglﬁlg‘ glh%%%ué’lé&
relatively high mpeadeeailitioc padially ipuyifieherotosimpae editalde b ecapegafarvantigent r ol .
Thus, the purified .protein fromthe scFv di at.ed affinity colum

exhi bi ted ho. pr otBEEEALER Py FEuSHT Bl B BereRgng end A GSsHaTas

activities. Priorppyedd dipgkatdAn®ligfetrax! Hriﬁé’éﬁﬂ)téiﬁ cAHRINh URdSHtpRRbRhe
precipitation and Sephadex G 100 chromatpograp y gave only a pool of protein

Wi th ADP- 19 ri bosyplestfitbis vamdang¢ factdyand seive esl 2 candd e forevagcipe defeleument 6o oxi n
(I'smail et al., 1987 Tgu%, .ronocl onal anti bodi es specific towards

Burkhol deria psefgbiaMaP 8% Spartial Iy purified exotoxin are suitable as
reagent for antigen purification by immunoaffmty, based on the specific

and reversible interaction
The following examples are intended only to further illustrate the

invention and are not intended to limit the scope of the invention, which is

defined by the claims.

15 Construction of the Recombinant Monoclonal Antibody towards the

Exotoxin of Burkholderia pseudomallei (based upon Barbas et al., 2001)

Construction of scFv
A total of 107 ~10® hybridoma cells were harvested in 500 pl TriZol™
(GIBCO BRL, Life Technology, USA). After vigorous vortexing, the cells were
20 passed through a 21-gauge needle at least 3 times to lyse the cells and fragment
the DNA. Following homogenization, the sugpension was purified by
chloroform: isoamyl alcohol (49:1,v/v) extractions. Isopropanol was added and
RNA was pelleted by centrifugation (13,000g/min) and stored at —20°C until
required. If necessary, the total RNA was further purified with Lithium Chloride
25 (2M) followed by precipitation with Ethanol (100%) and Sodium Acetate (3M)
to improve the quality of the RNA. mRNA was reverse-transcribed with M-
MuLV Reverse Transcriptase (Biolabs, UK) according to the manufacturer’s
protocol : 42°C for lhr, 97°C for 2min, 27°C for 2min, 42°C for lhr, 97°C for



bet ween substrate and ligand. The purified protein can aid in understanding
the 10 role of this virulence factor and serve as a candidate for vaccine
devel opment to conbat nelioidosis. The followi ng exanples are intended only
to further illustrate the invention and are not intended to limit the scope
of the invention, which is defined by the clains. 15 Construction of the
Reconbi nant Monocl onal Antibody towards the Exotoxin of Burkhol deria

pseudomal | ei (based upon Barbas et al., 1 nstructiqn of scFy t ot al
of 10' -108 hybr Do @anyglcﬁ@Y=e2W¥Pé%ltfé§Ri‘¥‘?S C@ZP ﬁl‘-%ﬁﬁ*ﬁﬂ%ﬂ(@@@@ L,
Li fe Technol ogy, Oyg@)ﬂoq%ﬁ&g_ vi gorous vortexing, the cells were 20 passed
through a 21-gauge™needle at least 3 tines to lyse the cells and fragnent

t he DNA. Fol | owi ng honogeni zati on, the suspension was purified by

chl orof orm isoanyl alcohol (49:1,v/v) extractions. |sopro anfl S %dded
and RNA was pel | et ed Wyitesht Mk £Gat ireaetions Yoo gFniR) inandl ©t Bt s@lupe Jopc

until required. . S ,1:ddhe t 'B’l@‘%ﬁf r pyrj |q~dﬂgg‘ A

Li t hi um Chl ori de %h?@ﬁ@f gﬂéol\}\%}g %éﬂipr%er_(lzl p1 {5 gnéévmfﬁt?%(’vét Ea%%lo ( % and
Sodi um Acgt at e _(%Mner_trﬂx,' ﬂagwmmﬁ{@h@{ ptidheP it e5 RAAS cIRMAMIRSA hybrid,
reverse-transcribed with MILV Reverse Transcriptase (Biol abs, UK)

accordi ng to the 208 mNadNiP gPtancgar 6i%%0!10: uMQtlﬂprPGR Buffed 72@df 26 Unlag 27C
A A AN A TN oy T TR
oot n, ver e 56 it U s RV obi il by e
primer mx, 0.5 @ pfimeDNA: "RNA hybrid, 200 M dNTP (Promega, USA), 10 | of

| Ox PCR Buffer and 2.5 U Taq _

10 For heavy chain variable region amplification, the newMSC-Vy and
newMSC-Vy back primer mixes were utilized for the amplification of Vg
regions of IgG1, IgG2a, IgG2b, IgG3 and IgM. A total of 40 Vi PCR reactions
were prepared as described above and all amplifications were performed in the
GeneAmp PCR System 9700 (PE Applied Biosystems) (95°C for 3 min, 30

15 cycles of 94°C for 15 see, 56 °C for 15 sec, 72 °C for 90 sec; 72 °C, 10 min).

The PCR products was directly purified by High Pure PCR Product Purification
Kit (Boehringer Mannheim, Germany) énd checked by gel electrophoresis.
Subsequently, the light and heavy chain fragment coding sequences were fused
using the flanking primers MSC-F

20 (GAGGAGGAGGAGGAGGAGGCGGGGCCCAGGCGGCCAGTTCCGAGCTO)

and RSC-B (GAGGAGGAGGAGGAGGAGCCTGGCCGGCCTGGCCACTAGTG)

to produce the single chain variable fragment (scFv).

“scFv fragments of 0.75 kb were gel purified and restricted with Sfi I (20

U/ug DNA, 5 hrs at 50°C and precipitated). The cut DNA was gel purified and

25 used in a test ligation as follows: 70 ng of DNA were ligated into 140 ng of Sfi |
cut pComb3H vector (gel purified) with 1U Ligase (Life Technologies Inc.) in a

20 ul reaction, overnight, at room tempe}atu:re. The ligated product (1 pl) was
transformed into electrocompetent ER2537 cells (New England Biolabs) by

electroporation to estimate the library size. For a library ligation, the reaction



Pol ymerase (G bco BRL USA). Meanwhile, four VX PCR reactions were set up as
above .but the: primers were substituted with MS VL P-1 prinmer and MSCJL- B
primer. 10 For heavy chain variable region anplification, the newmvsSC VH and
newMSC- VH back priner mxes were utlllzed for the arrpllflcatlon of VH

r egi ons of 1g3@, 1g&a, 1g&b, 1g& and ?gM A total of 40 VH PCR reactions
were prepared as described above and all anpllflcatlons mere performed in

the GeneAnp PCR S ste 700 ste ) 3 30 15
cycles of 94C for™ %aggé UBgP afga?{)d? feg% ga?% %’8‘% ;rﬁ‘e(ﬁh%o“fﬁgn).
The PCR products %% diceahd yraﬂsfbhﬁédeﬂtdmmsgh dé’ug.ervP@Rr ﬁ’fr@@lusﬁarfugatfdn@ati on
Kit (Boehringer nnﬁel m Germany) and checked by gel el ectrophoresis.

Subsequent |y, t hewpiegierformetl todacpaseiibg eomplaxjieriithe 89pay sequences were fused
using the flanking primers MSC-F 20

( GAGGAGGAGGAGGAGGAGGECGEEECCCAGECEECCAGT TCCGAGCTC) and RSC-B

( GAGGAGGAGCACGACHgpanfdgCCCCCTGECCACTAGTG)  to produce the single chain
vari abl e fragnent (seFv) scFv fragments of 0.75 kb were gel purified and
restrictedwith Sfi T(Ag@tedup@dl)m VI rgangformed Hﬁ@l é?%chﬂplﬁgt’é 7 oplle cut

DNA ver e 1 | gat ed (HEBOERDY 15 8 TR 1 Ro0f bcanBatlyeshhie (TP Pedy wi th
U Ligase (Life T@g&&g@b o852 '5r19v)2doflglﬁ’ns §9 dF)rF&&trb&ﬁﬁs &Vﬁm@';ﬁm@g%&oom

tenperature. The pr oduct was transforned into

el ectroconpet ent ffRRbdéd chinst (uhlewbiﬁzgcﬂaamdtoBlrol(hl;@ ihes5 gl 6diM dpieadbnam t o
estimate the library size. For a library Ilé;gat on, the reaction 13 was

scaled up by a f 2B o 36 Eﬁﬁd’éffu of AiGastar R0 Coondl Pl andad R G/NaCl
P ecL L 10 SEABEARAT) 48 EUARETOE B STt Ry 2t
37°C. Unbound phage were washed 5, 10, 10 and 15 times with TBST (0.05%)
for rounds 1, 2, 3 and 4 respectively. Bound phage were eluted by trypsinization
(10 mg/ml, 30 min at 37°C) and used to infect log phase ER2537 cells. Selected
phage were amplified in the presence of VCSM13 helper phage and input and

15 output phage were titrated on LB-Carb plates.

Phage ELISA
The original (unpanned) library and the output phage pool from each
subsequent round of panning were analyzed by phage ELISA. Wells were
coated with 1 pg exotoxin and 50 pl phage preparations were added and
20 incubated for 2 hours at 37°C. Following extensive washing, HRP-conjugated
anti-M13 secondary antibodies (Pharmacia, 1:2000) were added. After a further
incubation of 1 hr at 37°C, ABTS-H,0Q, substrate was added and colour

development was monitored at 405 nm.

Single Colony Phage ELISA

25 Forty clones from the final output plates of the panned libraries were
selected and- grown in the presence of helper phage and antibiotics overnight at
37°C. Following centrifugation of the cultures, the supernatants were transferred
to exotoxin coated wells and incubated for 2 hrs at 37°C. Further treatments

were similar to that stated above.



Bi opanning 5 Ligated products were transformed into 300 I ER 2537 cells
(cometency of at least 4 x 109 - 2 x 1010 cfu/.ig plasm d DNA) by

el ectroporation (2.5 kV, 200 ohms, 25 F). Four rounds of plate panning were
‘per forred agai nst i mobilized exotoxin (1 g in 25 1 O 1M Bicarbonate
Buffer, pH 9.6 per well of a Costar #3690 96- wel | pl ate) and 5X PEG NaCl 10
preci pi tated phage were incubated on the exotoxin coated wells for 2 hours
at 37C. Unbound_phage. e washed 5 .10 d 15 times with TBST (0.05%
for rounds 1, 2, %stgﬂ%o%wﬁﬂ&%p%&w %&‘M%"e& uted by
trypsinization (10 n@h8bhadhidDNAKo%Y Sleddilporsad diendsiiacdigdstgl whasE
ER2537 cells. Sel ected ppagfe were anplified in the presence of VCSML3

hel per phage and!i(®ghtat AL Ton 2okauss ang hgrstedepradysis viare dnalyze by at es.
Phage ELI SA The 1.l i brary and the output phage pool from
each subsequent gé%géﬁg&gf:&gtg n:&gegg)\'/\ere anal yzed by phage ELI SA. Wells were
coated with | g exotoxin and 50 | phage preparations were added and 20

i ncubated for 2 hours_at 37C. Follow ng extensive washing, HRP-conjugated
anti - ML3 3econdaPy GhFingsHpEstin®har maci a, 1: 2000) were added. After a

further incubation opy, D O\ga%ﬁﬂr]eﬁ‘%gﬁé 5 @é%&é%&%a@ﬂ&e%&nqlecol our

devel opnent was nonitor Col ony Phage ELI SA 25 Forty
cl ones fromthe QIAGENMipipreppKiit sording toethp ammadhckirbrapiogscohescEv wdingct ed

and grown in the presence of hel pelra{n%i]ggg and anti bi gl%li cs overni ght 37C.
Fol | owi ng centri PFYERSSNn of "Eife cuPtBIES? t he™STper natnt s WEEY t r an'ster r ed

to exotoxin coat ad WeChHENATCOeWardcher3? his amd37C. Fppidger trepgnents
were simlar to that stated above. 14
10 GCCCCCTTATTAGCGTTTGCCATC-3") primer combination. The amplified
products were subsequently digested with the 4 bp cutter Bst OI (Promega, 10-

15U) for 2 hours at 60°C and fingerprinis were analyzed on 3% agarose.

Sequencing
scFv inserts were sequenced by automated cycle sequencing using the
15 ompseq primer (5-AAGACAGCTATCGCGATTGCAG-3} for full-length
sequence of the scFv and HRLM-F primer (5'-
CTATTGCCTACGGCAGCCGCTG-3") for the heavy chain variable region

sequence.

Expression _of the Recombinant Monoclonal Antibody towards the

20 Exotoxin of Burkholderia pseudomallei

Expression of scFv
Random subclones were transformed into different £. coli host cells i.e.
HB2151 and ToplOF'. A single colony was selected and grown in 5 ml
SuperBroth (SB, 3.5% trypton, 2% yeast extract, 0.5% NaCl), from which 100
25 ul of the overnight culture was added to 10 ml fresh LB broth. 1 mM IPTG was
added after 5 hours or at O.Dsognm 0.6-1.0 and the cells were grown for a further
5 hours. Optimization of scFv expression was done using different host cells,

concentrations of IPTG ranging from 1 mM to 5 mM or addition of carbon



Restriction Enzyne Anal ysis of Positive Phagem d C ones The phagem d DNA
fromsel ected: positive clones was digested wwth Sfi | (8U) at 50C for 2
.hours and di gested products were anal yzed by 0.75% agarose gel

el ectrophoresis. 5 Bst O Fingerprinti n%l Phage DNA was prepared fromthe
above selected clones with the QAGEN Mniprep Kit according to the
manuf acturer's protocol. scFv coding sequences were anplified using the
onpseq (5' - AA T, Eerieck ; 0 0%,
O T ATT AGOT TR RS Eri fifechickufibnd Ifag%hlc_é%%eﬂag%l ond” ke S s
ver e subsequent | Thelcelbswvend haistested ey céntifugationat 463 g ddr {Pmomsesaat 4'6-ands5U)

for 2 h t 6QC fi i | yzed 3%, . i
SOFv_i nser ts. wer Dot BATHy vt fBrver b 31 oyt Re T A Nt s

i 5\ T T | f th
onpseq priner ( pelf&\%gﬁ\g@;&ﬁ( o GMATTWC%}E%%eBSﬁ@mw to SEIHA GRidO e

scFv and HRLMF prinmer ) ( C ') for the heavy chain
vari abl e fegi on Véwstme hbtingirpletswinsrexpfessipe leRels and ispeeticivbvtl peivaidagt i body

towards the 20 Exotoxin of Burkhaql derd eudonal | ei ressi fﬂﬁlc,Fv
Random subcl ones(’%}l%g%?i]glﬁgﬁeo?%g% (ﬂte‘%j Ogiuﬁﬁ%e;éeaﬁgﬁ?isecé)g%r%glﬁocggﬁ%s i e.
HB2151 and Topl OBuperéighdl MPHefeeC DIDAY) d8R6bs3ateect ed and grown in 5 ni

Super Brot h ( SB, 3.%% trypton, 2% yeast extract, 0.5% Nad ), fromwhich 100

25 pl of the overnight culture was added to 10 m fresh LB broth. 1 nMIPTG
was added afterEiI@%‘jﬁlWest%?nﬁiogﬁﬁg]cm 0.6-1.0 and the cells were grown for

a further 5 hours. I'm zat1.on Fv expression was done using different
host cells, In the ELISA, 1 pg of expressed scFv protein samples was coated
10 overnight at 4°C followed by blocking with 50 pl 5% skim milk for 1 hour at

37°C. The wells were washed 5 times with 0.1% Phosphate Buffered Saline
(PBS)-Tween 20 (PBST), following which peroxidase-conjugated mouse anti-
HA (1:500, Roche) was utilized as the secondary antibody and incubated for 1
“hour at 37 °C. After 5X washing with PBST, a mixture of peroxidase and ABTS

15 (1:1) was used as the reaction substrate and colour development was monitored
at 405 nm.
SDS-PAGE  (sodium dodecyl sulfate — polyacrylamide gel

electrophoresis) was performed according to Laemmli (1974). 10 pg protein
samples in 3X sample buffer (0.5 M Tris-Cl, pH6.8, 0.2 M EDTA, 10% SDS, B
20 mercaptoethanol, glycerol) V;ras heated at 95°C for 10 minutes and
electrophoresed on a 12% SDS-PAG at 150 V for 1 hour using the EC 120 Mini
Vertical Gel System (EC Apparatus Corporation). Western blotting was
performed according to Towbin ef al. (1979). Proteins in the SDS-PAGE gel
were transferred to a PVDF membrane using the EC 140 Mini Blot Module (EC
25 Apparatus Corporation) at 100 mA for 1 hour 45 minutes. The membrane was
then blocked overnight with 5% skim milk in PBS. After 5X extensive washing
with PBST, the membrane was incubated with peroxidase-conjugated mouse
anti-HA (1:500) for 1 hour at 37°C. Finallly, the membrane was washed 5X with
PBST, incubated with 500 ul peroxidase Supersignal substrate (Pierce, U.S.A.)
30 and exposed to autoradiography film.



concentrations of IPTGranging froml1l mMto 5 nMor addition of carbon 15
source to the-culture with concentrations of glucose ranging fromO0%to
1.0% The cells were harvested by centrifugation at 4000 g for 15 mi nutes

at 4C and the resulting pellet was freeze-thawed 5 tines and centrifuged.

The resulting pellet (periplasmfracti &h) and supernatant were subjected to
ELI SA and 5 Western blotting to determ ne expression |evels and specificity

Wi t h peroxi dase- _conj u%at ed nouse anti-HA (1:500) utilized as the secondary

anti body and HRPNgkglMEpyy Sfhromagegraphy) s A ) as substrate. ELISA and
Western Blotting Int , sdF ex edy8CF¥ioB O &Sk anP! S
coated 10 overni ght I}t%pgé&]sef%g\l Fom‘gdg{)af} b%g%a%;v% tﬁlggo efELHQS% sigl)mqﬁli% for
1 hour at 37C. ThemwddrephefPl@shag e Hifep W Phcdusoribs piiApButfer ed

Saline (PBS)-Tween 20 (PBST), follow n i ch, peroxi dase-.conj ygat ed nouse

anti - CHA (1500, SROEHe CHEEg: (1) 80 HETEHE S e PR 00y (AR HBUbat ed
for 1 hoyr at 3Ph&rmAld VS OXBIRER e doldoin Rﬁ§§rec@nd{m&ﬁw #itRbiRBh@¥uFase and
ABTS 15 (1:1) was used as the reaction substrate and col our devel opnent was

noni tored at 40%2hmtMIDE, PAGH NecHinkhV @ dad protsinl fagipdes- wers| loadedyarderitie gel
| ect h i f d di L do (1974 )
o oot OPMOr o5t ) AARBERFEY TR Lo 2 Apn ARt 58 0R0BE ©h

20 mer capt oet hanaiaC19byc 81 anidavak, peptay aid Ba&iderwi@ mbhiséred fandrotein

el ectrophoresed on a 12% SDS- PAG at 150 V for 1 hour using the EC 120 M ni
Vertical Gel SystenepiHy dsputianas2&iporation). Western blotting was
performed according to Towbin et al. (1979). Proteins in the SDS-PAGE gel
were transferred to a PVDF nenbrane using the EC 140 M ni Blot Mdule (EC 25
Appar at us 1Gor por @Exio6sxiin FuriklRaciowith' the RweumbimutiMonadonal Aamtibeder ane was

Affinity Chromatography
The pComb3X bearing the scFv clone (C4X) was transformed into £.
coli Top10F’ (Invitrogen, USA). The culture was grown at 30°C until log phase,
induced with 1 mM IPTG and induction was continued for a further five hours
15 at 30°C. Expressed scFv protein was purified via nickel mediated affinity
chromatography (Lim ef al., submitted). Purified scFv protein was dialyzed
against phosphate buffered saline overnight prior to freeze-drying. The scFv
protein was immobilized to the diaminodipropylamine column using EDC (1-
Ethyl-3-(3-dimethylaminopropyl)  carbodiimide}  according to  the
20 manufacturer’s protocol (Pierce, USA). The column was stored upright at 4°C
and 2 ml of B. pseudomallei crude extract was added to the column and purified
based on protocols provided by the manufacturer (Pierce, USA). The fractions
collected were monitored by sodium dodecyl sulphate polyacrylamide gel
electroforesis (SDS-PAGE) (L.aemmli, 1970) and absorbance at 280nm.

25 N-terminal Protein Sequencing and Bioinformatics
Affinity purified proteins were blotted onto PVDF membrane and N-
terminal protein sequencing was performed by Midwest Analytical, St. Louis,
USA. The 10-mer peptide sequences obtained were subjected to the ARTEMIS
software to determine the predicted open reading frames (ORF) against the



then bl ocked overnight with 5% skimmlk in PBS. After 5X extensive washing
wi th PBST, the nenbrane was incubated w th peroxi dase-conjugated nouse
anti-HA (1:500) for 1 hour at 37C. Finally, the nmenbrane was washed 5X with
'"PBST, i'ncubated with 500 1 peroxidase Supersignal substrate (Pierce, U S A)
30 and exposed to autoradiography filml176 N ckel Affinity Chromatography
Expressed scFv was purified via high performance liquid chronmatography

(HPLC) using the H TrapTM HP col ugpn on the AKTApri neT ystem according to
t he manuf act ur erC@P%%%M?@ﬂ@(W%ﬁW@CP%E@% @?C%@Aﬂﬂm%rsaég?r , the
col um was precopdiitir0agdbae (A vRl.BiBEa D! €he pfe%fbtéﬁvbﬁ@s%erg-sébu g@}ggFVpH

7.0) and protein sanples were T oaded onto the “colum. N ckel bo
were el uted wit hsafjetiebto HUBEASTH 20alydib Tgdisst sblebteMbaiadhl ex@idkilseqredassol e,

H7.0 d f t] I [ I ent ti t
260 nm 10 Exor ofPATSRHECHY POV L Kee UGB K BB b RS ReaRpF Body
Affinity €hromat ggnapihystaie pConb3X bearing the scFv clone (C4X) was

transfornmed into E.~ coli Topl OF (Invitrogen, USA). The culture was grown at
30C until log phase, induced with I mMIPTG and induction was continued for

a further five hours t..30C, Expressed scFv protein was purified via

ni ckel nedi at ed g#ﬂwl'?f/gcgwg’béﬁaggraphy (Limet al., submtted). Purified
scFv protein was di al yaglytRgaithsly whoshahied uisty 8dmaaldri@rayesisnigtite prior
to freeze-drying. The scFv protein was inmobilized to

: . t he
di ani nodi pr opy! asihsgaigonthn mastibyl method) of Rateryes gl (32%)nandnpkarws i ey )
carbodiim de) ac i t he .20 manufacturers rotocol. (;Pherce A) . The
col um was st oregf%gﬁ'?glr?y?é’% © 05# > VN %afﬁe& §F§£Héeﬁd‘8ﬁ§|l eli t%lflu esalej%e% act
was addedijgo the(@RkMMTHMCIPWHAS, e8nM CaCly, 0.9% NaCl). Red blood cells were

reconstituted to the original volume of blood (1ml) in calcium saline and diluted

to a 1% suspension of erythrocytes. lml sample solution and 1ml of diluted
erythrocytes were co-incubated at 37°C for 1 hour and the reaction was stopped
by incubation on ice for 2 minutes followed by centrifugation at 1500g for 2
15 minutes. The absorbance of the supernatant at 540nm was measured on an UV

spectrophotometer (Shimadzu, Japan).

Proteolytic Activity Assay
Proteolytic activity was determined using azocasein as the substrate in
the modified method of Percheron e al. (1995). 100ul of sample solution was
20 added to 50ul 0.5% azocasein and 20l of 250mM Tris-HCI, pHS.0. The
reaction mixture was incubated at 37°C for 30 minutes. The reaction was
stopped by adding 150ul of 10% trichloroacetic acid and incubated at room
temperature for 5 minutes followed by centrifugation at 9000g for 5 minutes.
120ul of the supernatant was transferred to a microtiter plate containing 150l
25 of IN NaOH. Colour development was measured at 405nm using the MRX
ELISA Reader.

Phosphatase Assay
Phosphatase activity was determined using p-nitrophenyl phosphate
(PNPP) as the substrate based on the modified method of Kanai er al. (1997).



based on protocols provided by the manufacturer (Pierce, USA). The fractions
col l'ected were nonitored by sodi um dodecyl sul phate pol yacryl ani de gel

el ectroforesis (SDS-PAGE) (Laemr i, 1970) and absorbance at 280nm 25
‘N-ternmi‘nal Protein Sequencing and Bioinformatics Affinity purified proteins
were_ blotted onto PVDF nenbrane and N- terminal protein sequencing was
performed by Mdwest Analytical, St. Louis, USA. The 10-ner peptide
sequences obtai ned were subjected to the ARTEMS software to determ ne the

predi cted open r 83y emryme soletrryvesgddadsto 200u! 9:AM daivpiel edl /e and 50pl
pseudonall el gengyg, ’Pﬁ%?ggieere%ﬁ&mxfﬂe'v&ag e k 30'&1&%@1&5 4he the
i y Subjected

dat abase (www. sancer. ac. u e predicte S wer e subsequen

to a tBLASTp anatessiisn #@ebtoppedisl RRIRAS(DAL bLO.5BI Ne®oL @oldurseiopaes was
obt ai ned usi ng the PEDANT dat abase foll owed by alignnent of all sequences 5
usi ng O ustai X. beapired picd2Rem an & [ Vaspsetyorterasiaier (Shimeadzvi kapaas det er ni ned
usi ng human erythrocytes as the substrate in the nodified nmethod of Peters
et al. (1982) and Nakazawa et al. (1987). 1001 of erythrocytes were washed
3 times wsth |'m  Cal ciwiiles phitiR@lat OeriBdMiedis | SF kKd subjeldt. Duvebtidh Gak2beddh. 9%
NaCl). Red blood cells were reconstituted to the original volume of blood
(1ml) in cal ci unflessriberd Wil be phitiges torthose skalled jn s art Sant yarigys ahapgesyands . | ad
sanpl e sol ution . : i : ] = olory| Mﬁﬁ% 37C
for 1 hour and tﬁ% F%%%?@%%p@%§E§9%6§%%&B§3ﬁ¥%gﬁﬁﬁgﬂgﬁﬁgﬁdgﬁe ?Q??ﬁFhutes
foll owed by cent sddpugdtthoimvearttichb D0 ifitonided tdTovemitt the.appéreled kbdmbaait eudhf t he
supernatant at 540 was asured. on_an W spectrophotoneter (Shinmadzu,
Japan). Prot eol yH© ﬁk@??@ﬂﬁ?‘ﬁ%@@?ﬂﬁﬁﬁﬁgﬁp HUs Jeri®ty was det er ni ned using

azocasein as the substrate in



the nodified nethod of Percheron et al. (1995). 100l of sanple solution was
20 added to SO 0.5% azocasein and 201 of 250mM Tris-HC, pH8.0. The
‘reaction mxture was incubated at 37C for 30 m nutes. The reaction was
stopped by addi ng 1501 of 10%tri chl orolgceti c acid and incubated at room
temperature for 5 mnutes followed by céntrifugation at 9000g for 5 m nutes.
120J of the supernatant was transferred to a mcrotiter plate containing
1501 25 of IN NaOH Col our devel opment was nmeasured at 405nm usi ng the MRX
ELI SA Reader. Phosphatase Assay Phosphatase activity was determ ned using
p-ni trophenyl phosphate (PNPP) as SHQUEINGELA$EN@sed on the nodified

met hod of Kanai et al. (1997). is 2501 of enzyne solution was added to 200l
O 1M Tris-HCl, pH7.5 and 501 0.2% PNPP. The reaction m xture was i ncubated
at 40C for 30 m put eg;pek hpanFORAGhTONWas st opped by addi ng 5001 of 0.5M
NaOH. Col our devel opnent was neasured at 420nm on a W spectrophot onet er
(Shi madzu, Japan). 5 (iphi APPRAHCANGUl ar enbodi nents of the subject invention

have been described, it il ohvi ous. those skilled in the art that

vari ous changes and nndfﬁ?6&@$®%SBPBmFW%k§B%FQ%TIyﬁ%@ﬁ?ion can be made

W t hout departing fron1t@§ seeperol the invention. It is intended to cover,
al'l such

in the appended cl ai s, nodi fications that are wthin the scope of
this invention. 19 SEQUENCECIINSHeN@Bgol. GENERAL | NFORMATI ON (i) APPLI CANT

A) NAME : Universiti Kebwgsaawﬁi@yﬂaqays‘?a B) STREET:
E) POSTAL CODE : 43600

(i) TITLE OF INVENTION:
10 Monoclonal Antibodies towards the Exotoxin of Burkholderia

pseudomallei
(iiiy NUMBER OF SEQUENCES: 1

(ivy COMPUTER READABLE FORM:
A) MEDIUM TYPE: Floppy disk
15 B) COMPUTER: PC compatible
C) OPERATING SYSTEM: PC-DOS/MS-DOS
D) SOFTWARE: Microsoft Word

(v) CURRENT APPLICATION DATA:
Application Number:

20 2. INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 271 amino acids / 765 base pairs
(B) TYPE : Single chain variable fragment antibody sequence
(C) STRANDEDNESS : -
25 (D) TOPOLOGY : -



C) CITY: Selangor D) COUNTRY : Malaysia E) POSTAL CODE : 43600 (ii) TITLE
OF | NVENTI ON:- 10 Monocl onal Anti bodi es towards the Exotoxin of Burkhol deri a
pseudomal lei (iii) NUMBER OF SEQUENCES: 1 (iv) COWPUTER READABLE FORM A

"MEDI UM'TYPE: Fl oppy di sk 15 B) COVPUTER, PC conpati bl e C) OPERATI NG SYSTEM

PC- DOS/ M- DOS D) SOFTWARE: M crosoft rd (v) CURRENT APPLI CATI ON DATA:
Application Nunber: 20 2. |INFORVATION FOR SEQ ID NO 1: (i) SEQUENCE

CHARACTERI STICS: (A JEN TYPE
Singl e chain vari <(31bl) éﬁfr z%-drjrhe% %éﬁtﬁ?% lla&gﬁ%e‘fgﬁ?bée%%gﬁﬁﬁf[@g\lé@ 25 (D)
TOPOLOGY @ 20 (i) (ﬁmEEQILEEN'(YE’E)ESSERi@ﬂ‘H)NhSEQ NeNDabl e fragnent anti body

(ii11) SEQUENCE DESCRIPTION:. SEQ ID NO 1: MSC-F prinmer MV primar-? 1 GCC
CAG GCG GCC AGI TCC GAG CTC GAC ATT CAG ATGAACCAGTCG 45 51 AQAASS

ELDI QMN Q §skbr pficlOCC TCG TCA CAG GRyARn&HG CAA COC AGG GCC TCA OGC

CTC ACA 90
1 GCCCAG GCGGCCAGT TCC GAG CTC GAC ATT CAG ATG AAC CAG TCG 45
5 1 A Q A A S §$ E L b I Q@ ™M N @ S8 15

46 CCCTCG TCA CAG GTC ACT CTG CAA CCC AGG GCCTCA CGC CTCACA 90
16 P §8 8§ Q VvV T L Q@ P R A 8 R L T 3i

91 CCCCTG CCA CAC AGG CAC CCT CGT CAC AGG TCG CCC TGC AAC CCA 135
10 32 P L P H R H P R H R S P C N H 47
Light chain Variable region

136 GGG CCT CAC ACC TCA CAC CCC TGC CAC ACA GGC ACC CTC GTC ACA 180
4 P G P T C€C H P C H T G T L V T 63

191 GGT CGC CCT GCA ACC CAG GGC CTN ACA CCT CAC ACC CCT GCA ACA 225
15 64 G R P A T Q G L T P H T P A T 79

226 CAG GCA CCC TCG TCA CAG GTC GCC CTG TAA CCC AGG GCC TCA CAC 270
8 Q A P S S Q V A L O P R A S H 9

271 CTN ACA CCC CTG CAA CAC AGG CAC CCT CGT CAC AGG CCG TTC TGT 315
96 L T P L Q@ H R H P R H R P P C 111

20 316 AAC CCA GGG ACC AAG CTG GAG CTG AAA GGT GGT TCC TCT AGA TCT 360
mz N P G T K L E L K G G S8 8 R 8 127
........................ Linker ............
5'Vy primer
361 TCC CTC GAG GTA CAG CTT CAG GAG TCA GGA CCT GAA CTG GTG AAA 405
25 128 s L E v Q L @ E S G P E L V K 143

406 CCT GGG GCC TCA GTG AAG ATA TCC TGC AAG GCT TCT GGA TAC ACA 450
0 P G A 8 VvV K 1 8 € K A S G Y T 15

451 TTC ACT GAC TAC AAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AAG 495
156 F T D Y N I H W V K Q S H G K 175



16 PSSQVTLQPRASRLT31 91
AGG TCG CCC TGC AAC CCA 135 10 32 P L P
chai n Vari abl e regi on 136 GGG CCT CAC A

' CTC GTC ACA 180 48PGPTCHPCHTlGTLVT63 1 GGI' C&C CCT GCA
ACCCAGGGCCTNACACCTCACACCCCTGCA?ACAZZS1564GRPATQGLTPH
TPATT79 226 CAG GCA CCC TCG TCA CAG GIC GCC CTG TAA CCC AGG GCC TCA CAC

270 80 Q AP S m Msdckr @AB TBG%T% &DPAT AT TROFNCAGACKEY ST GHEPRCEAHASE
CAC CCT CGTI' CAC AGG ITC 315 96 PLQHR

H R
316 AAC CCA GGG ABC AMG ETGEGA‘@ CctG A Gor! oof T(Ec F¥erSAcGh T
GTKLELKGGSSRS127 ........... Heavy chain variableredidanker .. ..........
5 VH prinmer 361 TCC CTC GAG GTA CAG CTT CAG GAG TCA GGA CCT GAA CTG GTG AAA
405 25 128 SLEV QL QESGPEL VK 143 406 CCT GGG GCC TCA GIG AAG
ATA TCC TGC AAG &HT1 GREC AGK TERAGABT pAG KCACA KTFACSTETR S v T
159 451 3TC ACT18ACGTAG AAC AJA RACFTGE GTS ARG GAG AGOLCAT GRA AAG®H95
156 FTDYNI HWV KQSHGK 175 21 496 AGC CTT GAG TGG ATT GGA TAT
ATT TAT CCT TAC AGT GGT GGT ACT 540 172 SLEWI GYI| YPYSGGT 191
Heavy chain vari a# &ATeEICOoNGAAC SCEGTTTARAT CCAB: ARGCHT G GAAG AETA ARG 30C ACA

TIGACTGTAGAC 585 ~ § 8 § T A Y M E L R S8 L T § 223

§

631 GAG GAC TCT GCA GTC TAT TAC TGT GCA AGA GAG ACT ACG GAA ACT 675

22060 E D S A V Y Y C-A R E T T E T 239
CDRH3

10 676 TCG TTT GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA 720

236 S F A Y W G Q G T L V T VvV S A 255

721 GCC AAA ACA ACA GCC CCA TCT GTC ACT AGT GGC CAG GCC GGC CAG 765
252 A K T T A P S vV T S G Q A G g 27



518 GFNQKFKSKATLTVD?207 586 AAT TCC TCC AGC ACA GCC TAC ATG
GAA CTC AGC CTG ACA TCT 630 204 NSSSTAYMELRSLTS 223 631
GAG GAC TCT GCA GIC TAT TAC TGT GCA AGA GAG ACT ACG GAA ACT 675 220 ED S A
'VYYCARETTET 239 CDRH3 10 676_JCG TTT.GCT TAC TGG GGC CAA GGG ACT
CTG.GTC ACT GIC TCT GCA 720 236SFA%2WGQGTLVTVSA255 721 GCC
AAA ACA ACA GCC CCA TCT GIC ACT AGI GEC CAG GCC GBC CAG 765 252 AKTTAP

SVTSGQAGQ271 22 Wat is clained is: 1. A nonoclonal antibody that
binds to the exotoxin of Burkhol deria pseudonallei, wherein the nonocl onal
anti body is a singhet skiimediid:i body conprising a light chain domain and a
heavy chain domain inclusive of a 5 conplenentarity determ ning region of

t he heavy chain (CDRH3), wherein the DNA sequence of the nonocl onal

ant i body i s as show i RoSER D Mibod] e LHR WPNBE! QRAbANYS BBl ai m

1, wherein the nmonoclonal antibody Sspecifically binds to the 37 kD
fragment of the Bur khetdbenilel, ydetadotied inehoclital eridhastyiin af sieglt ichain a@tibdde
nonocl onal antibody of claiml.qor,claim2 erein the heavy and .|ight
Cha n domi ne. are. L FOmRASPEGHE o) b ol £ e thsin MR Bifisivs e
anti body gccordi ng tcompnieitpleehiinify kgldd of thiherg dhair (TDRPNOGheRa
anti body i s generat edm%é’ phageﬁdifg_pl % ec%hnol Ogﬁ@ 1‘? 5. Tg[g)_ use of the
nonocl onal ant i body teBbldsegyencs arie swaodpnal jaafibedyiis e showmin SERLILY Wo:
reagent for purifyi N9 exot oxi n of Burkhol deri a pseudonal | ei .

2. The monoclonal antibody of claim 1, wherein the monoclonal antibody
specifically binds to the 37 kDa fragment of the Burkholderia pseudomallei

10 exotoxin fraction.

3. The monoclonal antibody of claim 1 or claim 2, wherein the heavy and

light chain domains are cloned from a hybridoma cell line.

4. The monoclonal antibody according to any one of claims 1 to 3, wherein

the monoclonal antibody is generated by phage display technology.

15 5. The use of the monoclonal antibody according to any one of claims 1 to 4

as capture reagent for purifying exotoxin of Burkholderia pseudomallei.

6. The use of the monoclonal antibody according to any one of claims 1 to 4
ag diagnostic reagent for detecting the exotoxin of Burkholderia

pseudomallei.

20 7. The use of the exotoxin purified by the monoclonal antibody of any one¢ of

claims 1 to 4 as vaccine and or diagnostic reagent.



6. The use of the nmonoclonal antibody according to any one of clainms 1 to 4
‘as diagnostiec reagent for detecting the exotoxin of Burkhol deria
pseudonal l ei. 20 7. The use of the exotoxin purified by the nonocl onal

anti body of any one of clains 1 to 4 Si vacci ne and or di agnostic reagent.
23 ..8. The vaccine of claim7 for use tn the treatnent of nelioidosis. 9.
The di agnostic reagent of claim7 for use in the detection of nelioidosis.

8. The vaccine of claim 7 for use in the treatment of melioidosis.

9. The diagnostic reagent of claim 7 for use in the detection of melioidosis.





