1 -~ Burkhol deri a pseudonal | ei Quter Menbrane Protein A .
Technical Field of the Invention The present invention relates to
a reconbi nant protein of Burkhol deria pseudonallei, particularly a
reconbi nant outer nenbrane protein A (OmpA) of 5 Burkhol deria
pseudontal | ei, which is capable of producing an irnmunoprotective
response agai nst Burkhol deria infections. 2. Background of the

| nvention Bur khol deri a pseudornallei is a gramnegative

facul tative anaerobi c BRikkbEerapssehdot@iitiGdter Mefnbine PosafniAe agent of
mel i oi dosi s, an infectious disease resulting in 10 significant
norbidity and nortality for both human and aninmals in endem c regions
such as Sout heastyeAsiicl Rt 1R BeERiguUSt ral i a (Dance, 2002;

Leel arasanme, 2004). Melioidosis can present in many clinical fornms,
from acute pneunonia or septicaem a to chronic and subclinical forns
and this poses a h €.t aptd ‘ : i IS . of

t he di sease (Cherrggé gﬁ%ﬁ{r&r ﬁg%ﬁ%gogga&%%r %] h%?arf}t%orl%?lp %é&%lﬁe&a%?}%?dgm
conpl i cat ed bypsawdorsilelt potiewdalysa sacambinmt romtey meinbrane atotéis A §0mpA) of

resulting ig f . 1 el f i, ent nd the.nortality rate of
ot ent s i th A SeRRpgug wBE o< BpRE Of ol i Bybbiortdielyen:
W t h ceft azi demspppse agripgBekhoidenEinfepionem (Leel ar asanme, 2004).
Therefore, prevention, rather than cure of nelioidosis, is critical.
20Wth the advances in whol e-genone sequencing and bi oi nformati cs,

t he vaccinol ogy Bhelgdorr®l ofald Wkdntiohangi ng, providing the opportunity
to devel op novel and inproved vaccines. The availability of bacterial
genones led to the idea of using the genom c information to di scover

novel antigens nB&gRsldLE BRANGILORSS NARGEABYD EulidRoY ShsBobic motile
vacci nol ogy involves in silica analysis_of the bacterial 25 genone

sequence for rh%'iél}‘? thaldie iﬂ}?é’_a'éséﬁ‘fﬁ 36! O ma el domss 21 infestious glisgase sesilieR N f y
anti gens asoposi@ifidadl m&BRHY 9f B80S foRbM R EEhNFanA ARARLN SRS RbBnS

meni ngococcus ) i
such as Southeast Asia and northern Australia (Dance, 2002; Leelarasamme, 2004).

Melioidosis can present in many clinical forms, from acute pneumonia or
septicaemia to chronic and subclinical forms and this poses a great challenge in
rapid and accurate diagnosis of the disease (Cheng & Currie, 2005). Furthermore,
15 therapy is complicated by antibiotic resistance in many clinical isolates, resulting in
frequent relapse of patients and the mortality rate of patients with septic shock is
approximately 80-95 % despite treatment with ceftazideme, imipenem or
meropenem (Leelarasamme, 2004). Therefore, prevention, rather than cure of

melioidosis, is critical.

20 With the advances in whole-genome sequencing and bioinformatics, the
vaccinology field is rapidly changing, providing the opportunity to develop novel
and improved vaccines. The availability of bacterial genomes led to the idea of
using the genomic information to discover novel antigens missed by conventional
vaccinology. Reverse vaccinology involves in silico analysis of the bacterial

25 genome sequence for movel vaccine candidates and was first used to idenfify

antigens as potential candidates for a vaccine against serogroup B meningococcus



2 (MenB) (Pizza et alL, 2000; Rappuoli, 2001). Open reading franes
(ORFs) fromthe MenB genone containing a signal peptide were selected
for protein expression andout of 570 such ORFs identified, 22
proteins.were able to induce conpl enent - medi at ed bacteri ci dal

ant i body responses (Pizza et alL, 2000) Recently, 5 of these 5
antigens were selected to forma nulti -corrponent vacci ne, which

i nduced bactericidal antibodies in mce against 78 To of a panel of

85 neni ngococc r ) | oba

di'ver si ty (G gD e of. BYERERN TR 0kal P AR TRES mem e
one of the rmsMedB‘gaE)hEtcpmgmmg&a@ﬁq)eptiﬁetm spiwcied for@ﬁtﬁn eXpRéssion asd
protein A (OmpA), I ne .o he | Qr .out er. menbr roteins in
gram negati ve B%c‘???ﬁaﬂldl {)Pk?) de?g'gég gflp{p(t’eﬂﬁgfre ¢ tollﬁd‘lgﬁéorflﬂ’?l@ﬁﬁtl ty
of the bact eri mkdised bacwr:fdalcaaubdcty 16DORES Pek20Ter &MNQOUNNREBRTy, 8RF these
N-t errninal .rane enbe.ﬂ‘(iim in, serving as a nenbrane anchor;
and a C-tenﬁl n?ﬂ B nEPT, SRIe h OTfty @ o P ‘F%PPPF@‘ peFGRs Sl 1 %‘%’&E‘e
and has been prppesias ahgbodits BY dieh agiﬂﬁmsf%eauia»ﬁemffsb rehiR RS Bal Msycan
| ayer (Denot & Vander | eyden 1994; " Koebni k . 15 Presumably

physi ol ogi cal TeBfEEHEH thsfalehah popwasoR idiversyy t(GIub@Ié\ﬁ @b 0P} posing gfeat
physi ol ogi cal ,}adtaiﬁaqscaﬁh ﬁ@ofzﬂ.?mewd%s &Qs%sﬁlﬂﬂew?d underlying
pepti dogl ycan 1ayer |t|on are often rnvolved in
bacterial virulence and i mmunity, have good i mrunogeni c properties

Wei sor esc ot scRTer bRl e BRC ARG “BhE ARHE el el

activat e nma®r ophlapesn greminggative dacietial. tif playsed dtruntugt afé iorthe mt@atyo:rfdhﬂr y

| ynphoi d orga [ t ndr i ctivation ouLa et .aL
2000; | eant e?éagﬁﬂgz%&%{g%&rﬁteggm OSG{OPE%bg?m %aage18§ I‘?"'P%S’ﬁ%“b"
Pot phyr ononas cgmhegﬂedaib'msm( fervigg asg iveahbirane anchopend @d:aarhﬁﬂlal pahdﬁm,gﬁrich
inplicated in ghro eriaQ ont.itis h en _denonstrate fer
WPl ol ovel "o 5ol B ARk apake aDERig YT DEBTES TG SHGK

nodel (R_oss etme theZﬁHMﬁoglyc?n H@)éer(BﬁnMa&CVmbmylem\lal$9@pﬂbdbﬁﬁ |1995)he
present iny on t ent.i ot e ecfive anti

Bur khol derl e relne: glph[yﬂél[o& ﬁJr?Flé°‘1t8 dﬁ%c@’tﬁmpﬁo?"eé’ﬂv "

i mrunogeni ¢ rqﬁpﬁasgraagamrge Bufwletro| der batepsaudng®l | ot il agliéBiag The

genes encodr n ‘5%5 rot i ns,_have been cloned, the reconbi nant
prot ei ns 39ditionqOmpa 4 aftsn imuelusth indyacierialvirglsace

protective i mmalﬁmrmgyalmsé o6l kivahfbgedie p R)?@MQQM L@l thdrerste thnpddtahine

nouse nodel of nelioidosis. Consequentl hese proteins are ‘useful
as prophyl axi sva%reeeaeﬂ'és%g%wétaleh?% eaer fgfaGPtﬁ‘rh@élbr]c?ﬂ]s) Fyrtlgrmore,

Summary of shhephpX @RY bRA to and Q&vfaier:ﬁﬁcr%ﬁ% tlng% er ORI &3 dﬁ‘ ’?ﬁx{griaﬁ&?{bt hon

provides for a reconblnant protein of ria pseudo
whi ch is capabfendsy hymenhoid aigang and ﬁumu!m@p@dtlefe@qtlvelme@fpdﬁsﬂe aé,g%]Uﬂst

Burkhol deri a ipf,g6t bO4)S -2003; Torres et al, 2006). Indeed, OmpA. from Porphyromonas

gingivalis '(P. gingivalis), a periodontal pathogen implicated in chronic
periodontitis, has been demonstrated to confer a high level of protection in the P,

25  gingivalis murine lesion model (Ross et al., 2004).

Reverse vaccinology was applied in the present invention fo identify potential
protective antigen, OmpA of Burkholderia pseudomallei that is able to produce a
protective immunogenic response against Burkholderia pseudomallei infection. The

genes encoding for the proteins have been cloned, the recombinant proteins



10 The second aspect of the present invention provides for the use
of said reconbi nant protein:.of Burkhol dena pseudonal | et as protection
and treatnent agai nst Burkhol detia infections. These and ot her

obj ects of the present invention are achieved by, 15 A reconbi nant
outer nmenbrane protein 3 (Ornp3) of Burkhol der pseudomal | ei having the
sequence of SEI? TD NO 3, wherein the reconbinant O np3 is capable

of producing an. immuncprotective response in an aninmal,' for use as
a prophyl actic subustranee in the prevention of infection by 20
Bur khol deri a pseudonal | ei Use of said reconbinant protein as a

prophyl axi s nol ecul e, vacci ne and theraﬁeutic nol ecul e agai nst

Bm chel deri a pseudomal ki infection. 4 4. Briefneseription of the

Acconpanyi ngDr awi ngspressed Gidlparifed sypbihtispothtial fodndpdeesntive i@y agaistand

thei r advantages W‘dc}kkm;iglﬁ%&ﬂzﬁg abdlin " B4 Ughilen o&ckf'enfd%cﬁdléomg ch:
i ch:

descri ptl on in conj accompanyi ngLf JéI’ aw n I n
o

5Figure 1 shows thégﬁﬁﬂﬁ@ﬁcgkﬁlyﬂﬁﬁb Pﬁﬂﬁﬁ?ﬂﬁoﬁﬁPﬁ of
predi ct ed am no aciBuakebigirdneensof O3 and Chp? of Burkhol der/a
pseirdonal let with E, coil OmA conserved donain. Figure 2 shows

t he Western bl ot agals ;Fggmm;gngé L£d reconbinant Owp3 and Orop7 with
t he pool ed nE|IOIdOSIS patients’ sera.

The first aspect of the present invention provides for a recombinant protein of
Burkholderia pseudomeallel, which is capable bf.producing an immupopratective
response against Burkholdeda infections.

10
The second aspect of the present invention provides for the nse of said

recombinant protein of Burkiiolderia pseudomallei as, protection and freatment
against Burkholderia infections.

These and other objests of the present invention are achieved by,
15
A recombinent outer membrane protein 3 (Omp3) of Bwkholderia
pseudomallei having the sequence of SEQ TD NO: 3, wherein the recombinant
Omp3 js capable of profucing an immimoprotective response in 20 animal,”
for use as a prophylactic svbustrance In the prevention of infection by

20 Buwrkholderia pseudomallei

Use of said recombinant protein as a prophylaxis molecule, vaccine and
therapeutic xmolecule against Burkholderia pseudomatler infection.



10Fi gure 3 denonstrates the polyclonal antibody response towards O3
and Omp7 in rabbits. Figure. 4 shows the survival curves of groups
of four BALB/C mce immunized with reconbi nant Onap3 or O np7 and
challenged with 5 x 106 ef h . 8urkhol deri a pseudomal | ef D286 by t he
intraperitoneal route of infection. 15 5. Detailed Description of the
I nvention According to the present invention there is provided a
reconbi nant protein of Burkhol deria pseudonallei, which is capabl e of
produci ng an i mm i noprol ective response agai nst .13urkhol deri a
pseudonal | ei infection. Specifically, the reconbinant proteia is a
reconbi nant outer nenbrane. protein A (OmpA) of 20 Burkhol deria
pseudontal l ei. Two 4 6£0 i nagt g&EA roteji ns of Burkhol dm a

pseucl onal | ei wer e | g8t T Fi-@a"" PPRBEABRBE ity of providing a
protective i mmune response agai nst Burlchol deria pseudonal | ei It

nas been found that maly gekiotes e Sl DRANOL ik FFR SR 4
i ncluding their pr Gti-vwe fr s _and honpl ogues 't hereof are the
preferred OnpA pr o%‘%p‘%ﬂ%?gt_ﬁf 3@%@8???’?1’8?& SR LN O tg“ REPIPEYEEL s t he
pol ypepti de chai n &Fvsetiepkighenbr ane protein 3 (Omp3) of Surkholfleria
pseurlonzallei witb 15 approximately 2Wam no acid residues while SEQ

LO NGO 4 represepnts tide chain of, outer. nbr ane protein 7
(Onp7) of Buthl (rajg| de}fﬂgn?&gﬁe%g%gﬁﬁfepcee’lan%ﬁmf’ﬁ °£tb‘p¢l'8 foppy ofpredicied; 1o
aci d residues, PR &et edreces of Omp3 pdrQnio? efiBuriéodni prredom@viityt, ot ei ns
i s described herei pali Cuya copatredaaadl ng frames (ORFs) - Omwp3 and Omp7,

coding for putative OrpA 20 proteins were first identified fromthe
13url chol derl a pseud;tone: gel K96243 whol e genone sequence avail abl e
at The Vel | come TrusFiE88Agws oy HNeptern plot 19ivsisedf pusified saegmhingat Ag® méar ch
of the B. colt con®epireit typdedmptividvsis Basatsean. t heir sequence; prink
were designed to anplify gene products fromlocal isolate

Bzoiltol deria pﬁgndo I lﬁiﬁ D286, and thcz gene sequences were verified
by DNA sequenci ng. 25°R%f tf"fﬁ“&"agégﬁé’ﬂ& o2l PURRHROET OPHE Prddmdt ed
pnt ei n sequences ofwpHagébigene products confirmed the presence of the
OnmA notif at the CGtermni of these ORFs, as shown in Figure 1.

Resi dues in red deno S d residues i ue .denot es
resi dues fromthe sa%gu%?nﬁlﬁ‘gs acslﬁlé"s{’%rc%eﬁ? Frgps °f¥‘}%4‘ﬁeipgr’?‘??m§%'ﬁzf§h
usi ng predicted prBterrsiantCneey Bir? @drdalaedd Gy §8 nBulioldaiBLASTP

search at GenBank showedeiizes bytihencbcanshabrdrstgences had hi gh
simlarity to OnpA from other Burkhol deria spp. (Table 1),

ity to ot he s ble ),
suggesting the BenespGafeBheln FInall,P7 Were also identified in

According to the present invention there Is provided a recombinant protein of
Buriholderia psendomallef, which is capable of producing an immunoprotestive
response  agaiost Burkholderia psendomalle; infection, Specifically, the
recombinant protein is a recombirant ouler membrane protein A (Omp4) of

20 Burkholderia pseudomallei. Two recombinant OmpA profeins of Burkholderia
pseudomalie; were identified to have the capability of providiog a protective
immune response against Burkholderia pseudomalles.



5 pseudonmal lei strains as well as in a Burkholderia mallei strain.
Tabl e 1: BLAST-P anal ysis of Burkhol deria pseudomallei D286 OmpA

am no acid sequences to their simlar proteins in the Gennank

dat abase ProteinSimlar proteinBurkhol deria strainE valueldentity (%
Omp30OmA famly protein B. pseudonal |l ei 1C96243100 B. pseudonal | ei
1710b B. pseudonallei 668 B. pseudonallei 1106a B. pseudonallei 1106a
B. mallei ATCC 23344 Omp70mpA fam | yB. pseudonal | ei K962437e5100

| i poprotein B. pseu.donallei 1710b B. pseudonallei 668 B.

pseudonal I ei 1106a B. pseudonallei 1106a B. mallei ATCC 23344 The
genes coding for O np3 and Omp7 were then cloned into expression
vectors to produce reconbi nant plasm ds, which were then transforned
into host cells. TheBﬂ@kywm@webmaddgmmhmahm&ﬂQaﬂeﬂi@&uﬁm@nﬁmgnd Owp 7

are as shown in SE@iciu@ngl;\@en' isroﬁﬂ'ge eﬂtpa:}%q mgIP Iéseé{E%Etm!evtEc chﬁgned

Transfornmati on nay

eukatyotic cells. It Pf‘gr"%fné?%é}?sr‘g"a’mf’ﬁgmmo ﬁa@{eseéféihpp ygepfiderlain of
prokaryotic cell, $ueh mewbimecbrreinchi Oopd) iof BekioMotangreidoniibe vakesent

invention, the 15 approximately 220 amino acid residues while SEQ ID NO: 4 represents the
polypeptide chain of outer membrane protein 7 (Omp?) of Bwikholderiu
pseudomaile; with approxirately 177 amina acid residues,

Production of the purified recombinat OmpA. proteins is described hereln, Two

open reading frames (ORFS) ~ Omp3 and Omp7, coding for potative OmpA.

20  proteins were first identified fom the Burkholderia psendomaliei K96243 whole

genome sequence available at The Wellcome Trnst Sanger Instifute by performing

a BLAST search of the E. ool conserved OmpA motif, Based on their sequences,

primers were designed fo zmplify gene products from Jocal isolate Burkholderia

psettdomallei D286 and the gene sequences were verified by DNA sequencing,

25 Multiple sequence alignment of the predicted protein sequences of these gene

products confirmed the presence of the OrmpA 06f 2t the C-termini of these

ORFs, 25 shown in Figure 1. Residues in red denote the conserved residues wisle
blue denotes residues from the same amino acid group,



7 genes were cloned into pET 1011D- TOPO vector to all ow expression
of the proteins as fusion to a His-Tag. Then, E. eon BL21 star (DE3)
cells transforned with reconbi nant plasm ds were induced to express

t he sel ected proteins which were subsequently purified using

ni ckel - NTA chr omat ography (Q agen, USA) via the 5 H s6 tag expressed
on the: carboxy- termnal of the reconbinant proteins. Follow ng

SDS- PAGE and Western bl ot analysis, proteins of 27 IcDa for Omp3 and
22.5 kDa for Omp7 were visualised as shown in Figure 2, corresponding

to the predicted lLecul ar masses.. A distinct band with s|ightl
| ower nol ecul ar v%?l&ﬂffy §6A5k J510g Predicted PIgicip §59UPREEL AP TR RRCHHR @%&ﬁe 2

in Figure 2). $pRELASTRORRCHaNGe PP Ahd¥ed B RokAelkhied shpeneomal high
(Omp3 and Omp7), were then tested for their potential protective
%

ability. Prior SEdadiyde Ospdetromiother Prikiolfowssrii (TRDIF dbSueseringthommss and

Onp7 were screesish trer QA3 LY tORPPr RSENAS Qfen@Bld BRALES BA-BBEDa
reconbi nant protein. Figure 3 shows that specific antibodi es agai nst

r econbi nant 3pr Bteafargiiefraingardvelas i yBwrkhaléesiamadel $raivi puni zed gr oups
15 with all serial dilutions screened. The 1.Dso of the

Bur khol deri a pseudonmal |l ei | ocal isolate D286 via intraperitoneal
route of infection S previously calcul ated at approximately 1.25 X
105 cfu in a BAMHEL 5 Ajpdpsts of Brkdolderinpsendomatie 3284 OmpA aptinpacid o
5 x 105 cfu were used in this study as the |ethal dose for infection.
For mice i nunfedwdostite Hebp gmbapprotelss & theyGenBank databagtuse di ed on day 2
and another died on day 3 (2/4) while for nice immnjzed with Oip3
1 nouse di ed by Paeising armigrgritee nousBurdkatiripsiraimy 1 Yalues)  Ydgufisy
remai ning 2/4 (509 mce fromeach group inmunized with either O3
or Onmp7 survived beyond 21 days post-challenge. Figure 4 shows{(%he

survival curv -
Bur khol deri a pseﬁla%émal ng’ﬁﬁgé.pmfeﬁl th%pf%ﬁﬁigﬁ ﬁg@ﬁjp (3‘3:3) of ﬁoce

i mmuni zed with E. coli cells in adjuv&nisednsiiedldbenged with

Bur khol deri a pseudonal | ei, one nouse dj fayls another by day 6
and the | ast nouse died by day 9. 8 '%gel_g;%%;'ﬁ .réconbi nant Onp3 and
Onp7 showed the ability to confer proBetsedienelgdabidst Bur khol deri a
pseudonal | ei infection but the degreepgofsalbmimatoqn provi ded by

i mmuni sation using a single protein S i.nc I (50% . The
mechani snms underlying the protecti on%f%‘e“ofggﬂs#“% | y expl ai ned by
the presence of @ng7 bodi Op5 faghyi nst A peadvbileai962GhpA i78™i munited
m ce. Assessnent of bag legl burd Lo hdrs 161h8! | enged survivors
reveal ed that all mce di @Bﬁ{ﬁied Si gn;ﬁ%}is{e:a%"lti spl enonegal y and

mul ti pl e abscess formation. In additi o psadpmalddfdd ty to cul ture

Bur khol deri a pseudomal | ei from nore tbaReaansitiizssde sanpl e shows that
system c infection was evident. 10The results described herein

i dentify Onp3 and Owp7 of Burit hol der PP peRtietii®ei as potenti al
protective antigens agai nst Bur khol deBimiigaaacdaeasdtl ei 1 nfection.

Al t hough t he proteet+oen—+s not—ecenptete—partiat—protectonof———

ani mal s by active inmmunisation of reconbi nant On3pA i s encouragi ng

since there are & m r pL.qt ' ant.l [ :

Bur khol deri a psez%%]ﬁ}alﬁ?é:t%?%ff{)aﬂ)%ﬁ.gng 8‘%)7 Wrd b 8324 448 &ﬁ}mmn
vectors to produce recombinant plasmids, which were then transformed into host

cells. The polynucleotides which encode for Omp 3 and Omp 7 are as shown in
SEQ ID NO: 1 and SEQ ID NO: 2, respectively. Transformation may be done using
host cells of prokaryotic or eukaryotic cells. It is preferred that the host cell is a

25 prokaryotic cell, such as Escherichia coli. According to the present invention, the



15 Conbi nation of two reconbi nant proteins or conjugation with
dendritic cells could be used to inprove protection efficiency. Since
t he genes encoding-the protective proteins have been detected in a
range of -Burkhol deri a pseudonal | ei strains as well as in Burkhol deria
mal | ei, the proteins may be protective, against all Burkhol deria
pseudomal | ei strains as well as glanders, a di sease caused by

Bur khol deria mallei in 20 horse. Thus, these proteins should be cross

protective agapask wbx@tctbnaaaﬂﬂogjﬁdq%m-@@ﬂo%@é}d@£1ﬁywe fsdi@Sit o proel ed
mel i oi dosi s patients’ sera‘f igure 2) and subseguen test on rabbit

anti - Burkhol d&¥ fusiopse mabifetace ege a cal R tstaar(DE3) palls drangfapnadewidh i on
of Q3 and OvREomsitidd Hlashile weARliEGd tb g%%isgif B E%%CF?B%%@EE§ ked Wire

anti bodi es 25 agai nst_ these cl asses of ected aninal s
and human. Si nésequentlycnoifid peirg riskedtNSiA shrametographyn@izgencUSAhwia the e

capabl e of kndyei 'gyagﬁ nse . .l I ch
they are adm mPﬁ;s g ggl.s}e%&ntl o%?ﬁg&ﬁa%ﬁ%%ﬁroglmseg%o ?lr?&\% \Pg&g%glf%@f% e
conpl et e pol yp8RE-PAEHE andrwestayblnteanalysis,ipaétsiesloffydiDusvr Ofp3 mnd 2805 kEDa
epitopic fragnen he .pal ypept.i des. usi ng,.conventi.onal .nmet hads
chown 1 n 1 o abt Ot vhS BREE MehGoe B LR T s BRiee
sera conpri si ngokadir mastdsbAdiginctrmayd béth uHgttlyl lowér hélecupaseighewas also
vacci nation and/or .treatnent of ¢ rom sed i ndividuals. 5The
r econbi nant pr‘gﬁteé’?erqgoror?mﬁéuaﬂtré@%ﬁ@?“ﬁ%\}%E‘ﬂ‘r&ﬁs]'rray be used as vaccine
agai nst infection caused by Burkhol deria pseudonallei. The vaccine
may be admni stered prophyl actical |y to those, at risk of exposure to
Bur khol der i]@ pseﬁﬁ%ﬁg‘fq%@f‘ay%gw%g@y ]‘Qﬂﬁfrfﬁ%sf'&o@ﬂu%{@’é@% ﬁ@ré‘ﬁ%ﬁt‘?’eﬁe
treatnent to ifhek iktedifth Sheitpoteiay froRlciRA@NitR PE0r ©6RAREE, hfeliRBiunized
pat hogen. 10The, fol | op n xanplgs are intended only_to further
illustrate t hewiﬂh\]/@ﬁfny’(ﬁlﬁlgaﬁ@ﬁ and Omp7 were screened to confirm the presence of
antibodies to each recombinant protein. Figure 3 shows that specific antibodies

against recombinant profeins Omp3 and Omp7 were observed in immunized groups

15 with all serial dilutions screened.

The LDso of the Burkholderia pseudomallei local isolate D286 via
intraperitoneal route of infection was previously calculated at approximately 1.25 x
10° cfu in 2 BALB/c mouse model. Thus, approximately 10 x LDsg, i.6. 5 % 10% cfu
were used in this study as the lethal dese for infection. For mice immunized with

20 Omp?7, a single (1/4) mouse died on day 2 and another died on day 3 (2/4), while
for mice immunized with Omp3, 1 mouse died by day 2 and another mouse died by
day 15 (2/4). The remaining 2/4 (50%) mice from each group immunized with
either Omp3 or Omp7 survived beyond 21 days post-challenge. Figure 4 shows the
survival curves of the groups of mice challenged with 5 x 10° cfu Burkholderia

25 pseudomallei D286. In the control group (0=3) of mice immunized with E. coli
cells in adjuvant and challenged with Burkholderia pseudomallei, one mouse died

by dayl, another by day 6 and the last mouse died by day 9.



are not intended to limt the.scope of the invention, which is
defined by the clains. In silico genotue analysis Two putative genes
(O3 and QOmp7) coding for probable OmAs were identified by a BLAST
sear ch wher eby honol ogous sequences or those containing the 15
conserved E. cori OripA domain were igdentified by utilising the B.
pseudomal | ei 1(96243 genone sequence information available at the The
Wel | come Trust Sanger Institute

(http://ww. sang&ethaecakbifmnd Dept shB Gregl showvad Ittei Jbilitpub sexfereprotegtidnul |

ORFs of these nes identified. usi rtem s. The seqguence

i nf or mati on wa%%lt?gte%‘%?%ﬁﬁ isef‘@lo"faﬁ%’sl eﬁg%bﬁ\%ﬁhg%g?g UEVD%E%“ FREEd he
sequence fi delbt jmminisaGh 2ngox eidlple tpsotsia Sway eidoinpled (9% PVhe eghaeisng,
B e A R B ARG ol hEai T hlinsd B} b blokohd SPAEBodi "
(htt p:// wwé nciphing redoftibihafti @i AIhmhniz&MagequUent | y, predicted protein
sequences of 2 OmpA honol ogs were aligned using Custal X and :
conserved OmpA domain was identified at Cterm ni of the sequences.

10 Bacterial strakgssaRe: B BRAAA BMEnCh (HE BN PNilBR Brealed that all
pseudonal | ei strain D286 was_ isolated froma melioidosis patient at

the Kual a Lunp@ice HiSpved signdicant owltenempgaliy andimyliple absoess formgtion. In
obt ai ned fromdahgioR2BOBERy WPBRRL BlknolTA M bleNadHalliCh&R Giord Mhn one
Technol ogy, Universiti Kebangsaan 5 Mal aysi‘a. Genom c DNA was

extract ed accdisiefgmple shayws that aysiemicinfecioroessievidenth nodi fi cati on.
Briefly, B. pseudonallei strain D286 was grown at 37 Cin Brain Heart

I nfusion broth (Pronadisa, Spain) and then plated on Ashdown
sel ective dfar plha eesultsh dsscribdde bereinoitgntifpa SOmpdh eod sPwpl? iofit Burkraddania

Brain Heart | i r ; | g - The - rial
cells were ha%’é@t{)ggﬂgg rag %cﬁtghg@\%%\r{]?%%%ﬁ%fgg %Eﬂtsﬁ}rﬁg%%ar{% rétarf'té}g%%ﬁ%h&

pel | et was di ggfetticadAlthouyl thoprdtentiof & noktanplee, QartialptotEctidn of amiaEDTA) .
Prot ei nase K 2 final..g i f.2 [l .. % -
(A esco. - usapeiitt AN bRl R 80 i Tlhee it BOORE ypea
hggra CT S\B - Mettssob ugrpteetive 1tigerST, ﬂ@iz(ssulgmazpldeﬁd\) pseliomalikiNaBkyiomas
added and the Ay xt-ur. i fed seve tines. The m xtur

i ncubat ed é? 6(? ’%E#L(E)'rgn Wr?i%%gj Vawas O(E:iée/l { rnmi’gg%’fm Eétﬁgﬁ%lrg@u \A;énglﬁ
carried out adeosel ngupomvt hetstiandéciengyhgine the lpbmes efcoding niet prowctivad

precipitated L}'J%tgigs ]Qagfgbggn deR AR Bl%%‘ralx?gle'of Burkholderia pseudomallei strains as well

as in Burkholderia mallei, the proteins may be protective against all Burkholderia

pseudomallei strains as well as glanders, a disease caused by Burkholderia mallei in
20 horse. Thus, these proteins should be cross protective against both melioidosis and

glanders.

The test on pooled melioidosis patients’ sera (Figure 2) and subsequent test on
rabbit anti- Burkholderia pseudomallei sera demonstrated the strong reaction of
Omp3 and Omp7 against the samples, thus proves the presence of antibodies

25 against these classes of OmpA in both infected animals and human. Since the
recombinant proteins are immunogenic, they are capable of indvcing an immune
response-in-animals and human to which they are adminisiered. Antibodies may be

raised in-vivo against the complete polypeptides, or they may be raised against



Anplification of B. pseudontaltel. OmpA Primer sequences used for
-anplification of the 2 ORFs fromthe B. pseudotnallei 20 strain D286
genone were desi gned based on the annotated ORPs and are listed in
Table 2 below. Table 2: digonucleotide priner sequences for the
anplification of Omp3 and Omp7. ORBForward sequenceReverse sequence
Omp3>5lcaccat gcgcaaaacgac<5’ cgttcccgcd%ggaattc

Cnp7>5 caccat gaccacaaggag<b' ct gtt gat agacgagg 11 The forward priners

contai ned an aﬁﬁﬂa%lb @ﬁx?dgmffﬁagmﬁggmegggg@%%séa cSnidcak! nqeftﬁo%s %&Aﬁe

ORB sequences inc start c e reverse priners wer
conprised of tHeth¢ astAntdodies tbas%bfebﬁortemnlﬂﬂﬁsthpvfmmroﬂsuat:bmpmrrgpsuch

codon. Pol yner reac uct ed | a f|

50 p.1 that con mg%lr%d’l%g Eée pan ?—ﬁg gh Y_ac(c]m y T |on Pf
with 15 nM MyCignfr&osére, Germany), |p.1 B pseudorral | ei ten',mlhédlm]s. 1
pi deoxynuel eotide mx (10 nM each of dNTP) (Promega, USA), 1 pl each
of forward and reverse priners (25 pnoles each), 5U of Expand Hi gh

Fi dlel }ty enfyne Mhx rc(iambime%t ]ﬁe&ﬁamy)theaﬁtdseﬂﬁma&ltioh:cm@f badVhideldi 49 wwatiny .
Anplification was perfaormed a 0. the nyf acturer'.s

r econmendat i on&HH \’iﬁf‘f O%Icia'ésﬁﬁ%%gi"%‘i%’ 1”0?1”(‘ %BIW@H”‘S&?%&%
Germany); 1 Cy&ﬂnﬁm@fﬁreﬂ%rﬁpﬂyMcu&ll?mo #Hoscuel e of e%s@ef@r Bifknsldelab C
for 30 s, and 726%%% cles of 94 C for 15 s, 55 C for 30
s and 72 C 1 orPgudarilicsof ey o a@ws reg)| 25 A JRFAPERAC sAEA R iadiEdvads iR
cycle for the hast stepsadand 1pgycle oJx d8d C T 0kg 7 m fpeand tpgtgg e
refrigeration at 4 C. PCR products were purlfled from agar ose gel

using the Q Aquick CGel Extraction Kit (Q Agen, USA). Cloning into

expr essi on 1gect orge RAUbwink @R abd iﬁﬁﬂ&'&to‘ﬁl B 1811} Hi8GHaleMheCin eIt bitf O
the bacterial expression vector pET di rectl onal  _ TOPO expression

vector pET101 4&8YAeisngd todinif e seoneplibe inyention, which is defined by the claims.

In silico genome analysis

"Two putative genes (Omp3 ard Omp7) coding for probable OmpAs were identified
by a BLAST search whereby homologous sequences or those containing the
15 conserved E. coli OmpA domain were identified by utilising the B. pseudomallei
K96243 genome sequence information available at the The Wellcome Trust Sanger
Institute  (htip://www.sanger.ac.uk/Projects/B_pseudomallei). Subsequently fuil
ORFs of these genes were identified using Artemis. The sequence information was
used to amplify these gene products by PCR. Once the sequence fidelity of PCR
20 products was verified by DNA sequencing, predicted amino acid sequences were
used for similarity search to any kmown proteins in GenBank with BLASTP
(http:/fwww.nchi.nlm.nih.gov/BLAST/). Subsequently, predicted protein sequences
of 2 OmpA homologs were aligned using ClustalX and conserved OmpA domain

was identified at C-termini of the sequences.



20 recommendations (Invitrogen, USA). Briefly, each ligation reaction
contained 1 pl pET101 vector, 1 pl salt solution and 4 p.1 PCR
product. The reactions were incubated at roomtenperature for 30 nun,
fol | ow ng. which the whole ligation mx was added to One Shot TOP 10
chem cally conpetent cells (Invitrogen, USA) and incubated on ice for
a further 30 min After heat shock at 4 C for 30 s, the cells 25 were
added to 250 gl of S.O.0 nmedium (2 %tryptone, 0.5 % yeast extract,

0.05 % NaCl, 2 . and..| bated at 37 Cfor 1 h
w th agi tation].3§ rarlls élp@égp%b@gﬁg%ﬁng%&ﬁ@ |) were plated on LB
agar plates containing 100 jig anpicillin /il (Sigma, USA) for clone

sel ection and 4fncybat ed over ni t 37 .12 .C Five .coloni.e f, each
|i gation reactTlg’ny'v%Sre %‘%E'&ﬁ h %%%6%5‘”% lscﬂée%PBPha Weﬁﬂg‘fﬁopa%& a0 the
anpicill'in / riKuadd I8mpe Bupitsll ghitodk culfakea sitHs st Gvap Whtafrie@ dromt tie t he
Q Aprep M ni pr Kit.(,0lAge SA). . The ge rientatijon, q}aﬁequence
fidelity was Vﬁaﬁ}qg%&gwt%x&ag\ﬁgu@%& g@nﬁ’é n ﬁt"ﬂﬂ@g@ HEE n
expressi on Jr ayhiaydim iGeabmil DNASYas BixBacRidadcct@ng)o @8l dtsndiasprentdl arited
according to the the manufacturer's reconmendations (Ilnvitrogen,

USA). Bri ef | y,mefidceipe Ryjcflyel. rspudomallei strain D286 was grown at 37 °C in Brain
Heart Infusion broth (Propadisa, Spain) and then plated on Ashdown selective agar
plates. A single colony was inoculated into fresh Brain Heart Infusion broth and
grown overnight at 37 °C, The bacterial cells were harvested from the overnight

10 culture and the cell pellet was dissolved in TE buffer (1 mM Tris-Cl, pH 7.5, 1 mM
EDTA). Proteinase K at a final conceniration of 25 pg/ml, 10 % SDS (Amresco,
USA) was added to the pellet and incubated at 37 °C for one hour. CTAB - NaCl
solution (10 % CTAB (Sugma, USA), 0.7 M NaCl) was added and the mixture was
inverted several times. The mixture was incubated at 65 °C for 20 min. Purification

15 o genomic DNA was carried out according to the standard phenol-chloroform

method and precipitated using 0-6V of isopropanol.
Amplification of B. pseudomallei OmpA

Primer sequences used for amplification of the 2 ORFs from the B. pseudomallei
20 strain D286 genome were designed based on the annotated ORFs and are listed in

Table 2 below.

Table 2: Oligonucleotide primer sequences for the amplification of Omp3 and

Omp7.
ORF Forward sequence Reverse sequence
' Omp3 >5'caccatgcgcaaaacgac <5'cgticcegegeggaattc

Omp7 >5'caccatgaccacaaggag <5'ctgttgatagacgagp




reconbi nant construct DNA was m xed wi t:h 50 pi of E. coil BL21Star
(DES) =One Shot cells (1lnvitrogen, USA), and incubated on ice for 30
mn. After heat shock at 10 42C for 30 s, 250 pd S. O 0 nedi um was

added and .the cells were incubated at 37 C for 1 li, 250 rpm The
transforned cells were then transferred into 10 ml of LB broth
containing 50 lig carbenicillin /m (Phytotechnol ogy Laboratories,

USA) and incubated at 30 C overnight, 250 rpm The next day, 100 pl
culture fromeach sanple was transferred into 100 m of LB broth
containing 50 jig carbem cillin/pml 15 and i ncubated at 30 C, 200 rpm
until the OD60BRH forvard pimers qosisined pan adddfiopel] CACR) aﬁgmnaeta@@w &hosflde

(IPTG (Proneg nd
the culture mgolllo%%%%ﬂg @Enéegl %)Jgin%%e S% g&hﬁé cg?%eggrendsr%rg
protein induct p@npnseé pf e mtrlé-lﬁaha\?@sﬁdm @Riﬂ; miot tophostep mdelxtﬂoacmwa
procedur es wer r red. at The SUS in
1n lysis buf E m\ﬁaf(fﬂs(iué:l SI"H]&I %ﬁ%&pﬁ’ at gon %Wg%?gx
sodi um chl ofi depa]:ﬂHi@H Fifalthpadtidn b@ﬁfbl‘&n@l)ﬁaﬂdh&ém{ @dciat Ger%ﬁnﬁ 1pl B.

overnight. The cells were then sonicated, centri fuged and t
super nat ant coRt#faalg: damplae| Ubile denxgpusientddanaix o@P | bk @@Ph 0f dNTP)

ggg 3"3; pgn:) OBl zg%g) B Lich%gw%@?d 10L& J A8 L9105 Rl AP SuRRd

Expand High Fidelity enzyme mix (Roche, Germany) and 40-25 pl of MilliQ water.

Amplification was performed according to the manufacturer’s recommendations
10 with slight modification (Roche Applied Science, Germany); 1 cycle of 95 °C for 5
min; 10 cycles of 94 °C for 15 s, 55 °C for 30 5, and 72 °C for 1 min; 20 cycles of
94 °C for 15 8, 55 °C for 30 s and 72 °C for 1 min with 5 s cycle elongation for
each successive cycle for the last step; and 1 cycle of 72 °C for 7 min and then
refrigeration at 4 °C. PCR products were purified from agarose gel using the

QIAquick Gel Extraction Kit (QlAgen, USA).

15

Cloning into expression vectors

Purified PCR fragments were directly cloned info the bacterial expression vector
PET directional TOPO expression vector pET101 according to the manufacturer’s
20 recommendations (Invitrogen, USA). Briefly, each ligation reaction contained 1 pl
pET101 vector, 1 pl salt solution and 4 pl PCR product. The reactions were
incubated at room temperature for 30 min, following which the whole ligation mix
was added to One Shot TOP 10 chemically competent cells (Invitrogen, USA) and
incubated on ice for a further 30 min. Afier heat shock at 42 °C for 30 s, the cells
75 were added to 250 ul of S.0.C medium (2 % tryptone, 0.5 % yeast extract, 0.05 %
Na(l, 2.5 mM KCl, 10 mM MgCl,) and incubated at 37 °C for 1 h with agitation.
Transformed TOP 10 cells (100 pl) were plated on LB agar plates containing 100

ng ampicillin /ml (Sigma, USA) for clone selection and incubated overnight at 37



chromat ography purification system (Q agen, USA). Briefly, the native
reconbi nant protein sanple was resuspended in lysis buffer (50 mM
NaH2PO4, 300 13 mM NaCl, 10 mMim dazole, pH 8.0). Protein fractions
were incubated with 1 nml resin at 4Cfor 1 h with agitation, |oaded
onto a pol ypropylene colum (2 x 10 c and washed with 10 m of wash
buffer (50 mV NaH2PO4, 300 nmM NaCl, 20 nM i m dazole, pH 8.0).
Subsequently, proteins were eluted with 3 m of elution buffer 5 (50
ntiVl NaH2PO4,°C3Bige plbmesCef cachS{gatinvedctivn sze! eeliurpdHng. 16) LB Fioeh weittut0ed
proteins were ncent.r gt entrlf tlon (Viva off 10
| c.Da) (Vi vasdfgemcpé Lﬁ'&?nﬁﬁha Smtﬁhb? Hesgy é&%ﬁ??ﬁ&fﬂﬁ%&@é prep

det erm ned USIMEu Klw @mgéh@msm)cm@l EheAsEmiatibBem sdoPbidaBideli§Ahas

El ect rophoresi s, tern blotting 10 SDS- PAGE was carded out
according to t‘ﬁ PACPEMiMcol using a 12 Vo pol yacryl ani de gel .
Protein sanples (30 pig) were separated under reducing conditions and
stained with Coomasie brilliant blue R-250. For Western bl ot

anal ysi s, uhstBacombingst QmpA pretshyexpressior ot ei ns were transferred on to
nitrocel | ul ose nmenbranes (Amersham USA) (29) and hybridized with
anti-Hi stidine antibody 15 conjugated with Horseradi sh Peroxidase

(11 RP) ( Pr omedaanfuygajioq af hast Bba1Star3DB0) calsdvaSppdorBicd netdofdidg e tiei co
chem | um nesc ) S

r econbi nant O%%slﬁ%gg %%@dﬁahfe@ ﬁgmé%? eUgggsgu?ﬁ ég I%?CE“ﬁﬁMo%fl ed
mel i oi dosi s patdosshinght @mta:cn‘DNAmmch]h;d wWas) it iE: &cﬂbm:tlSaszDm)dyne

conjugated wtdhy | Pr.one SA ut.i on ant i - human
ant body con; et el SEVPER. VS ¢l fpaheRiosaf 1 RmoATS: beRbRiey o
respectivell§, 4and f&ipnats W@Cdﬁ%dﬁﬁﬁ Qrds ARl AROMBe ceNDWER iREuBAEE hi 29N
study Purifi ed sol ubl e fractions of 3 and Omp7 were assessed for

their ability ¢dorbsh &SQF@ETTEBA@EQI@W@@IS(WWQ theg trpgséaesd ite Aa P of LBom
5. pscudomel | ehuh eiutahing 994 ERAGCUFR BV LBLBI0L P ree
doses of 50 pg r ecorrbllﬂ%nt L cittig o g‘ lat %10% ntr a%%%l V\%%g%%nla
route (i.p.) owsbal@ seHkC oWmeglt] 25t rpdo Ske was day, 100 pl culture from each
sample was transferred into 100 ml of LB broth containing 50 pg carbemicillin /ml
and incubated at 30 °C, 200 rpm until the ODgpgmn = 0.5-0.6. Isopropyl B-D-1-

thiogalactopyranoside (IPTG) (Promega, USA) was added fo a final concentration

15

of 1 mM and the culture was incubated at 30 °C, 200 rpm for 4 h. At the end of
protein induction, cells were harvested and all protein extraction procedures were
performed at 4 °C. The cell pellet was resuspended in 1 ml lysis buffer (50 mM
2 sodium dihydrogen phosphate, 400 mM sodium chloride, 10 mM imidazole, pH
8.0) and stored at — 20 °C overnight. The cells were then sonicated, centrifuged and

the supernatant containing the soluble proteins was collected.
Recombinant OmpA protein purification
Soluble fractions of Omp3 and Omp7 were purified using the nickel-NTA

chromatography purification system (Qiagen, USA). Briefly, the native
recombinant protein sample was resuspended in lysis buffer (50 mM NaH,PO,, 300



adm nistered in Freund's conplete adjuvant (EFCA) while the latter two
doses were =14 in FM three weeks apart. Mce were chall enged 2 weeks
after the second booster with approximately 5 x 106 cfa B.

pseudomal l ei, intraperitoneally. Mce were exanined daily for 21 days
post-chal | enge and bl ood was col |l ectegs from surviving mce every 7
days t'o nonitor systemc infection by plating sera onto Ashdown 5

sel ective agar plates. Control mce (n=3) received E. coli BL21 (DE3)
cells in FIA &M BCIFLY 8M inddazples §1D 8.0k Praein S@ctions okledndubaehivitR 1wslek s

after the second._i | zation. .Pre-j ni sation sera collegcted from
the sare m oo uep e T ot kMmoo nelr iy efe it &
coated with O.#ndlwaghedervithvisl i affwash biisr ($0maM Ned,POQ, 300 e INaCh B0 £Mp3
or Onp7, or crud . ' st proteins in coating huffer (0.

S6drum bi oar borEdte, P ). SFaHRn i, St e S Tl oL s Bt
were bl ockesl wisbhmWMORaBPOR 360(mbY Nagk i 2508EMNirhitlazBRWIRI 8.0)) BRSeRkedd? C
for 1 h and washed three tinmes wth PBS. Serum sanples were dil uted
across the pl dtT@TH YEroLongpRpied hrengrikgaten (ohdewi MPBIIOFHE HPat e
was i ncubat ed ﬁa& adcherfee,f G&mﬁnﬂomdpw%nckémﬁioﬂewés' BBemitlel NusBBStheOne

v
hundred mc-rolitres of a 1:4000 dilution of goat ant-rabbit

hor ser adi sh pelgxsaniais agid pssay@CA) (Figmp.@SAUSA) was added to each wel |
and the plate was incubated for 1 h at 37 C. The plate was washed a
further ten tinmes with PBS then 100 pl TMB substrate (Pierce, USA)
was added to dHetirapdpresis prbwesterndlotbisg i ncubated for 10 nmthen added
50 pi 2M H2SO4 to stop the reaction prior to 20 neasuring the ()Dam

10 SDS-PAGE was carried out according to the standard protocol using a 12 %
polyacrylamide gel. Protein samples (30 pg) were separated under reducing
conditions and stained with Coomasie brilliant blue R-250. For Western blot
analysis, unstained gels of separated proteins were transferred on to nitrocellulose
membranes (Amersham, USA) (29) and hybridized with anti-Histidine antibody

15 conjugated with Borseradish Peroxidase (HRP) (Promega, USA) (dilution 1:3000)
and SuperSigna]® West Pico chemiluminescent HRP substrate (Pierce, USA) was
used to detect recombinant OmpAs. Recombinant proteins were also probed with
pooled melioidosis patients’ sera followed by goat anti-rabbit antibody conjugated
with HRP (Promega, USA) (dilution 1:10,000) or anti-human antibody conjugated

20 with HRP (Sigma, USA) (dilution 1: 4000) respectively, and signals were detected

as above.
Maeuse profection study

Purified soluble fractions of Omp3 and Omp7 were assessed for their ability to
25 protect BALB/C mice (n=4, 6 weeks, female) from B. pseudomallei lethal
challenge. The mice were immunized with three doses of 50 pg recombinant Omp3
or Omp7, via the intraperitoneal route (i.p.) over 9 weeks. The first dose was

administered in Freund’s complete adjuvant (FCA) while the latter two doses were



Wil e particul ar enbodi nents of the subject invention have been
described, it will be obvious to those skilled in the art that
various changes and nodifications to the subject invention can be
made wit heut departing fromthe scope of the invention. It is

i ntended to cover, in the appended clgyns, all such nodifications
that are within 25 the scope of this invention. 15 SEQUENCE LI STI NG
1. GENERAL | NFORVATI ON APPLI CANT A) NAME : Universiti Kebangsaan

Mal aysi a 5B) SHREB] three wigks GafiyMicGateangalleddyd CRlBERY et thb/edcayd bevstey

pscudomal | 6 CURBAORBHBI S5 JECE A pretamelehRrePeRosae BYiozsrer
(iv) COVMPUTER Blialdailf f-M days post-challenge and blood was collected from surviving
mice every 7 days to monitor systemic infection by plating sera onto Ashdown

5 selective agar plates. Control mice (n=3) received E. coli BL21 (DE3) cells in FIA.

ELISA

ELISA was performed on sera collected at 2 weeks after the second immunization.
Pre-immunisation sera collected from {he same mice were used as controls.
Microtitre plate wells were coated with 0.5 pg per well of either purified
10 recombinant Omp3 or Omp7, or crude E. coli host proteins in coating buffer (0.1 M
sodium bicarbonate, p.H 8.6) and incubated overnight at 4 °C. Wells were blocked
with 100 wl 5 % (w/v) skimmed milk powder in PBS at 37 °C for 1 h and washed
three times with PBS. Serum samples were diluted across the plate in 5 % (w/v)
skimmed milk powder in PBS. The plate was incubated at 37 °C for 2 h and washed
15 five times with PBS. One hundred microlitres of a 1:4000 dilution of goat ant-rabbit
horseradish peroxidase conjugate (Pierce, USA) was added to each well and the
plate was incubated for 1 h at 37 °C. The plate was washed a further ten times with
PBS then 100 pl TMB substrate (Pierce, USA) was added to each well. The plate
was incubated for 10 min then added 50 ul 2M H,SO, to stop the reaction prior to

20 measuring the OD;s.

While particular embodiments of the subject invention have been described, it will
be obvious to those skilled in the art that various changes and modifications to the
subject invention can be made without departing from the scope of the invention. It
is intended to cover, in the appended claims, ail such modifications that are within

the scope of this invention.



(ii) MED UM TYPE: Fl oppy disk A) COWUTER PC
conmpati bl e 15(iiij OPERATI NG SYSTEM PC- DOS/ Ms- DOS B)
SCFTWARE: M crosoft Wrd (v) CURRENT APPLI CATI ON DATA: Application
Nunmber: 2. | NFORMATI ON FOR SEQ BD NGO 1: 20(i) SEQUENCE

CHARACTERI STICS: (A) LENGIH. 675 basejpairs (B) TYPE: (CQ
STRANDEDNESS - Doubl e stranded (D) TOPOLOGY : - 25 (iv) MOLECULE
TYPE: Nucleic acid 16 (v) SEQUENCE DESCRI PTION: SEQ ID NGO 1:
ATGAATAAACTI TCAAAGCT CGCGT TCAT TGO TRSCERISTTRECECT GCAT
CCGCTTCGECACAGT CGGT GCCGECGT CACGACAAGCCGT GAATGACAACT OGG
TGAATGGCACGGGCGAATGGGT GTGGATGAACOGCACGAACGAGCTCTGECTGG

CGCGAT GCOTTCT QA GERERATOAREBROAABRCCAAGT GOGATGGCOCACTG S
GTOGOCCAGECACCGECACT CGCACCGGTTGCTCOGGCCATCACG
AGCCAGAAGATTACGTA é@@@@ﬁ&&acTGTTCGACTTCGACAAGGCCGTC
CT GAAGCCGGCCGGCAAGCA m%@%%ﬁ GGG
CATGAACGTCC%AAGTGGTCGTB) COGGCTACA OCAT TCOGA

C) CITY: Selangor
D) COUNTRY : Malaysia
E) POSTAL CODE : 43600

(i) TITLE OF INVENTION:
10 Burkholderia pseudomallei Outer Membrane Protein A

(iiiy NUMBER OF SEQUENCES: 4

(iv): COMPUTER READABLE FORM:
(i MEDIUM TYPE: Floppy disk
A} COMPUTER: PC compatible
15 (iii) OPERATING SYSTEM: PC-DOS/MS-DOS
B) SOFTWARE: Microsoft Word

(v) CURRENT APPLICATION DATA:
Application Number:

2. INFORMATION FOR SEQ ID NQ: 1:
20 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 675 base pairs
(B) TYPE:
(C) STRANDEDNESS : - Double stranded
(D) TOPOLOGY : -
25 (iv) MOLECULE TYPE: Nucleic acid



10 CAAGTACAACGACCGT CTGTCGECT GCGCCGCGCGCAAGCCGT CAAGT CGTACCT

CGT CAGCAAGGGT GT CCCGBCGAACAAGGT CTACACGCGAAGGCAAGGGECAAGC

GCAACCCGGT CACOGGCAACACCT GCAAGCAGAAGAACCGCAAGCACCTCATC

GCCTGCCT CGCACCGGACCOCCGCGT GGAAGT CGAAGT GGTCGGCACGCAGGA
AGTGCAGAAGACGACCGTTCCGGCGCAGTAA 15 3. | NFORVATION FOR SEQ I D NO  2:
(i) SEQUENCE CHARALILRISTICS: (C) LENgH: 534 base pairs (D) TYPE
20(C) STRANDEDNESS : - Double stranded (D) TOPOLOGY: - (vi) MOLECULE
TYPE: Nucleic acid (vii) SEQUENCE DESCRIPTION. SEQ 1) NO 2:
ATGACCACAAGGACAEBT ATEITIATIGAE CESGRAFALNC SEQ(ID'INIT(ISCGT TCGC

GATGCT teeteceu .!‘:&E’? A A AGCTCX ém AG%’?ATGGCIGCAT

AGCACGCGAACCAGHE X
GC&AGGT@CCGTC@T@@%T@%‘K@@&?@EM@RWWMTGACMHGGG

CAGCGTGTACI TCGATI TERXTAGCAAEIGNGA z AP OGAGCEE AL GAGCTCTGCTGG
wwmm%m%c@.ﬁﬂGCGCA@G

LRRCTCCGGCCATCACG

{ G AGCHETIOGACII CGACAAGGCCGTC
A AGESA LA RSAASAGCEAMG ATCC ARG

| NFORMATI ON FOR SE&'ﬂdRAHQrcé)’AAGTGGTCGTGGCCAcc-GGCTACACGGACCGCATCGGTICGGA
CAAGTACAACGACCGTCTGTCOCTGCGCCOCGCGCAAGCCGTCAAGTCGTACCT
CGTCAGCAAGGGTGTCCCGGCGAACAAGGTCTACACGGAAGGCAAGGGCAAGE
GCAACCCGGTCACGGOCAACACCTGCAAGCAGAAGAACCGCAAGCAGCTCATC
GCCTGCCTCGCACCOGACCGCOGCOTGOAAGTCGAAGTGGTCGGCACGCAGGA
AGTGCAGAAGACGACCGTTCCGGCGCAGTAA

10

3. INFORMATION FOR SEQ ID NO; 2
(i) SEQUENCE CHARACTERISTICS:
(C) LENGTH : 534 base pairs
(D) TYPE:
(C) STRANDEDNESS : - Double stranded
(D) TOPOLOGY : -
(vi) MOLECULE TYPE: Nucleic acid

(vi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
ATGACCACAAGGAGAGTAACCATGATGTCGAAGAAACTTCGTCTGGCGTTCGC
GATGCTGATGATCGGCGCGCTCGCGGCATGCAAGTCGGGCGTGAAGCTCGACG
25 AGCACGCGAACCAGGGCGACGCGGTCAGCACGCAACCGAATCCCGAAAACGTC
GCGCAGGTGACCGTCGATCCGCTGAACGATCCGAACAGCCCGCTCGCGAAGCG
CAGCGTGTACTTCGATTTCGACAGCTACTCGGTGCAGGACCAATACCAGGCGCT
GCTGCAGCAACACGCGCAATACCTGAAGAGCCATCCGCAACGCCACATCCIGA
TCCAGGGCAACACCGACGAGCGCGGCACGAGCGAGTACAACCTCGCGCTLGGC
CAAAAGCGTGCGGAAGCCGTGUGCCGCGCGLTGTCGCTGCTCGGCGTCGGGGA
TGCGCAGATGGAAGCCGTGAGTCTCGGCAAGGAAAAGCCGGTTGCGCTCGGCC
ACGACGAAGCGTCGTGGGCGCAGAACCGLCGTGUGGACCTCGTCTATCAACAG

TAA

15

20

30



SEQUENCE CHARACTERI STICS: (E) LENGTH : 224 anino acids (F) TYPE: 5(C)
STRANDEDNESS : - (D) TOGPOLOGY: - (viii) MOLECULE TYPE: Pol ypepti de
SEQUENCE DESCRI PTION: SEQ ID NO. 3:

MNKL SKLAFE AATAVVAASASAQSVPASRQAVNDNVWNGT GEVWWWNGTNEL C

VRDARWT PATANAKCDGA NAQAPAPAPVAPVAPAI T$KI TYQADTL FDFDKAV

LI CPAGKQ CLDELAAKI QGVNVEVWVATGYTDRI GSDKYNDRL SLRRAQAVKSYLV

SKOVPANI CVYTEGKGKRNPVTGNTCKQ CNRKQUACLAPDRRVEVEWGTQEVQK TI VPAQ 5.

| NFORMATI ON FOR SEQ NO 4: 15(i) SEQUENCE CHARACTERI STICS: (G

I__ESI(C);TMI-]I_ Egj Z EaTYP Wﬁﬁb—% g’XPS%Q ﬁﬁOSERANDEDNESS - (D) TOPOLOGY :
6 SEQUENCE CHARACTERISTICS:
(E) LENGTH : 224 amino acids
(F) TYPE:
3 (C) STRANDEDNESS : -
(D) TOPOLOGY : -
(viii) MOLECULE TYPE: Polypeptide
SEQUENCE DESCRIPTION: SEQ ID NO: 3:
MNKLSKLAFIAATAVMAASASAQSVPASRQAVNDNWVNGTGEWVWMNGTNELC
10 WRDAFWTPATANAKCDGALVAQAPAPAPVAPVAPAITSQKITYQADTLFDFDKAY
LKPAGKQKLDELAAKIQGMNVEVYVATGYTDRIGSDKYNDRLSLRRAQAVKS YLV

SKGVPANKVYTEGKGKRNPVTGNTCKQKNRKQLIACLAPDRRVEVEVVGTQEVQK
TIVPAQ

5. INFORMATION FOR SEQ ID NO: 4:
15 (i) SEQUENCE CHARACTERISTICS:
(G) LENGTH : 177 amino acids
(H) TYPE:
(C) STRANDEDNESS : -
(D) TOPOLOGY : -
20 MOLECULE TYPE: Polypeptide
SEQUENCE DESCRIPTION: SEQ ID NO: 4:
MTTRRVTMMSKKLRLAFAMLMIGALAACKSGVKLDEHANQGDAVSTQPNPENVA
QVTVDPLNDPNSPLAKRSVYFDFDSYSVQDQYQALLQQOHAQYLKSHPQRHILIQGN

TDERGTSEYNLALGQKRAEAVRRALSLLGYVGDAQMEAVSLGKEKPVALGHDEAS
WAQNRRADLVYQQ



SEQUENCE DESCRI PTI ON; SEQ I D NO +4:

M TRR VTMVBI CELRLAFAMLM GALAACKSGVKL DEHANQGDAVSTQPNPENVA
QVTVDPLNDPNSPLAKRSVI ODFDsy s VQDQYQALLQQ | AQYLKSHPQRHI LI QGN
TDERGTSEYNLALGQ CRAEAVRRAL SLL GVGDAQVEAVSL GKEKPVALGHDEAS 25
VWAQNRRADL' VYQQ 18 What is clained is;gOmp3 - First Medical Use
clainms: 1. A reconbinant outer nenbrane protein 3 (Om3) of

Bur khol deri a psettdomal |l ei having the sequence of SEQ ID NO 3,
wherein said reconbinant 5 Om3 is capabl e of producing an _

i mrunopr ot ect iwWgaf ieRAAGEs! N an aninmal, for use as a prophylactic
substance in the prevention of infection by Burkhol deria pseudomal | et
2. A reconbi nant outer nenbrane protein 3 (Omwp3) of Burkhol deria

pseudomal | ei nggﬁ@mg@gﬂg_g}ggla <SEQ ID NO 3, wherein said

reconbi nant Op3°1's capa produci ng an i nmunopr otective response
in an animal, for use 10 as a therapeutic substance in the treatnent

of infection by Bur ' eudomal | ei . 3. coubi t ef
menbr ane pr ot teﬁi'n ( QJ%%%{Z (g'?eari rrrneen%faﬁlecplﬁeﬁq 1%@?’3%@?%’ H‘%Z‘%f '
reconbi nant Opp8dogalis havieg ther squéice lof SEQeID N(p e wherddi baid réebinBinknt
D286. 15 OQ5 O@&pf is %‘a’t‘faa%?eﬁf%?o%ugihg Iammslrilmunoprotective response in an animal, for use

as a prophylactic substance in the prevention of infection by Burkholderia

pseudomallei.

2. A recombinant outer membrane protein 3 (Omp3) of Burkholderia
pseudomallei having the sequence of SEQ ID NO: 3, wherein said recombinant
Omp?3 is capable of producing an immunoprotective response in an animal, for use
10 as a therapeutic substance in the treatment of infection by Burkholderia

pseudomallei.

3. A recombinant outer membrane protein 3 (Omp3) as claimed in claim 1 or 2,
wherein said recombinant Omp3 is derived from Burkholderia pseudomallei strain
D286.

15 OR
Omp3 - Swiss-type claims:

1. Use of a recombinant outer membrane protein 3 (Omp3) of Burkholderia
pseudomallel having the sequence of SEQ ID NO: 3, wherein said recombinant
20 Omp3 is capable of producing an immunoprotective response in an animal, in the
manufacture of a prophylactic substance for the prevention of infection by

Burkholderia pseudomallei.



1. Use of a reconbinant outer menbrane protein 3 (Omp3) of

Bur khol deri a pseudonzal | ei having the sequence of SEQ ID NGO 3,
wherein said reconbi nant 20 Op3 is capable of producing an

i mrunoprot ective response in an aninmal, in the manufacture of a
prophyl actic substance for the preventgon of infection by

Bur khol deri a pseudomallet 19 2. Use of a reconbinant outer nenbrane
protein 3 (Omp3) of Burkhol deria pseudonall ei having the sequence of
SEQ I D NO 3, 2whebet nf sakchmbémohbutaamembrapd praeit Spabhps) af Aw-ddlkiing

an i munopr ot j n in_an _anj 1 QL he nuf act ure_af

t her apeuti c sg’g%s')tdé’ﬁ%%e??i %ﬁn?ﬁhee THREAT %g%ggéf I]jl ﬁpfé?t iwg{%reﬁ'ysaémeﬁ%ﬁﬂ@?i a
pseudomal | et On33 lgeepable af premoilyian anmutetirettctive M3pARE i ar0heinkl, $h the
(Omp3) as clainmed.in claiml or erei n.saj.d reconbi nant 3,is
derived from Igtljarnl%%ﬁtf'lffero?aa ptégﬁ‘%f‘b‘ﬁﬁl ﬁ\ﬁgfta@esf"rrafhﬁ peAsgent O Thtechth by

Burkholderia pseudomallei.

3. Use of a recombinant outer membrane protein 3 (Omp3) as claimed in claim
1 or 2, wherein said recombinant Omp3 is derived from Burkholderia pseudomallei
5  strain D286.



