1 Burkhol deria pseudonal |l ei Quter Menmbrane Protein A l. 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
pseudonal | ei, which is capable of pr oduci ng an i mmunoprotective
response agai nst Burkhol deria infections. 2. Background of the

| nventi on Bur khol dergj | ] el . ne i facul tative
anaerobic notil e baci uﬁ]glﬂ;? Efglt%%?%‘Jf’%&”ﬁ%@ﬁ?#@gﬁga‘gﬁ'mﬁ%ﬂrjr&el i oi dosi s,
an infectious disease resulting in 10 significant norbidity and
nortality for_bqth hu ng animals in endem c regions such as

Sout heast Asi & Hhﬁﬁ?mﬂaﬁgﬂﬁgf‘}'%tioﬁ (Dance, 2002; Leel arasame,
2004). Melioidosis can present in many clinical forns, fromacute

pneunoni a or septicaem a to chronic and subclinical fornms and this
poses a great cHae|pmspat iipventips delatel @ceureaombidirdgprotis off Butidolderia

di sease (Chen I .. Furt her nor 15 .t herapy.i

conpl 1 cat ed oLt BeaR ) & ATy AR Lb Pl QEp) of
resul ting $n Buehpldnia peludpsdienfwiiah issdpabland prédchipranaimbyhobediectiof
patients with septic shock is _approximtely 80-95 % despite treatnent
with ceftazi dERRO1S 3aBBhERKERdGRBISE® (Leel ar asamme, 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 vacci nol oy Batckgrdund of thpiloveptiohangi ng, provi di ng the opportunity
to devel op novel and inproved vaccines. The availability of bacteri al
genones led to the idea of using the genom c information to di scover
novel antigens Buskolehy Somlosnllkional Hf&aCkHHve FculREME afRrobic motile
vacci nol ogy inhvglves in silico analysis_of the bacterial 25 genone
sequence for PAGUKS thehisdthe cansaliygiagent o meHpidogis ap infegtiops digease rosylbingiin y

10 significant morbidity and mortality for both human and animals in endemic regions

Lo}

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 novel vaccine candidates and was first used to identify

antigens as potential candidates for a vaccine against serogroup B meningococcus



antigens as potential candidates for a vaccine agai nst serogroup B
meni ngococcus 2 (MenB) (Przza et alL, 2000; Rappuoli, 2001). Open
reading frames (ORFs) fromthe MenB genone containing a signal
peptide were selected for protein expression and out of 570 such ORFs
i dentiified, 22 proteins were able to ishduce conpl enent - nedi at ed
bactericidal antibody responses (Pizza et aL, 2000). Recently, 5 of
these 5 antigens were selected to forma multi-conponent vaccine,

whi ch i nduced MerB)dPizes #4¥.. 210; Benpuek, 300 Open wgding Fames(QREs) framdhnel
of 85 neni ngo

di ver si tyI (% 8 Iam mg%égan%m& ggggﬁa?g@?dﬁg”%‘?g% tpot e%@wé’?%és%g% aﬂ%r
one of the nostt efe¥Vlstuah iORFsdidemifieds22 lprcndsms warel ghle @Jmﬂucerremmlnlament-

protein A ( A). 1 5.0ne.o0f th jor out prot e n
P oy gt ~ vofhistel pROfri et bhelR s Foafiet (e o oADof ReBrllyy 5 B8 ey
of the bacserhiigefieiWers Uelease. tol FormORPARRHchpdndR ¢dRleNSvhi@ induced
N-term nal nepbrane- enbedded domai n, serving as a nmenbr ane anchor;

and a C-ter mi preterigiiabantibodies 18 mirsagaetéc of A paned ohdY mptingnepecalyeains,

and has been pl t an
ayer ( Domot PPORAREE & eoBh i @ateio Ay Wikl by “POBEBALER HES
physi ol ogi cal pétemtial ioaongier QA thy mbstidavasatih®dipgaeasi inl ehetvorki.
physi ol ogi cal |inkage between the outer nenbrane and the underlying
pepti doglycan layer. In addition, OrpA are often involved in
bacterial virul engs ﬁ&ﬂbﬂaﬁ@‘?ﬂit&ﬂ  AN@HEH H0RdorTHY HROR] o d&ié?p:ﬁérhbﬁﬁe
and are therefore, inportanf vaccine candidates (Das et alL
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a high |evel mth nn@;,@@mog@camhzbﬁ (ﬁem&5&gvalgdey@§deﬁ o4 rI@oebﬁﬂt' Q095),
nodel (Ross et alL ever se vacci nol ogy was appl ied in the

present i AventEsmmaby |t]@fe@bY$§10$941eﬁ{nP'a¢ﬂ of oDt P@t%mtlisgf@npﬂmﬁ'}Ath
Bur khol deri a a r tacti

I munogeni ¢ response agal ngé1 Ee %‘gr})gtepsglgg% ?I I%(? ecut\ﬁlﬂ%rrl?’m%'he
genes encodi n@pﬁdmglydae lmnthmﬂ&tﬂoa,v@uipﬁene @lf!ﬂméldlol\tcﬂen rbeclemﬁlmmme
proteins 3 pressed F urlfled and their g ﬁntiaflE to i nduce
protective i ¥ ar St cE%’L‘i‘r KHOYPEr e P;S%Pémf 1455 thezefbrey pPaRk
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as prophyl axi s nol ecul es agai nst Bur khol deria i nfections.

Summar y 0120t HempAveanthigghto and activate macrophages, trigger dendritic cell mlgratlon to

secondary lymphoid organs and stimulate dendritic activation (Soulas et al, 2000;

Jeannin et al, 2003; Tormres 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 ef al., 2004).

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

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



The first aspect of the present invention provides for a reconbi nant
protein of Burkhol deria pseudonallei, which is capable of producing
an i nmunoprotective response agai nst Burichol deda infections. 10

The second aspect of the present invention provides for the use of
sai d reconbi nant protein of Burkhol defia pseudonall et as. protection
and treatnment agai nst purkholdelia infections. These and ot her

obj ects of the present invention are achieved by, 15 A reconbi nant
outer nmenbrane protein. 3 (Omwp3) of Burkhol deria pseudonal | ei having
Me sequence of SEQ ID NO 3, wherein th® reconbinant Ornp3 is capable
of producing an irnnunoprotective response in an ani nal, for use

as a prophylactic tr = ntJ n of |nfect|on 20
Bur khol deri a pseud:"of'r%xsfkl an&l r%s tgesmahp FHEIRE %?W%@%ﬁ
prophyl axi s nol ec lﬁl‘é’fkf’?@é‘écm@daaln@elt Ws!#ﬂapeuﬁm cmms¢ eoulek g aichddosis.

Bur khol deri a pseudngmbdesiy, naqs@cptrdm areAudil B | SonPESC LoRENANQhsit NE

Acconpanyi ng Dr aw er aspects of the present I nvention and
t hei r advant ages %ﬁdgﬁmgkﬁﬁﬂfned after studying the detailed
description in conjunction with the acconpanying draw ngs in which:
S5Fi gure 1 showsst 3¢ susHapn@Eehedhviegivaent of the C-terminal donmmin of
predi ct ed

B

The first aspect of the present invention provides for a recombinant protein of
Burkholderia pseudomallef, which is capable of producing an immunoprotective
response against Burkholderia infections.

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

recombinant protein of Burkholderia psewdomallei as, protection and treatment
against Burlcholderia infections.

These and other objects of the present invention are achieved by,
15
A rccombinant outer membrane protein 3 (Omp3) of Buwkholderia
pseudomallei having the sequence of SEQ TD NO: 3, Wherein the recombinant
Omp3 is capable of producing an immunoprotective response in 2n animal,-
for use as a prophylactic subustrance in the prevention of infection by

20 Burkholderia pseudomallei

Use of said recombimant protein as a prophylaxis molecule, vaccine and

therapeutic molecule against Burkholderia pseudomatlei jafection.



am no aci d sequences of OnnB and Onp7 of Burkhol deria psencl omal | ei
with E. coil OmwpA conserved donai n. Figure 2 shows the 'Wstern
Not anal ysis of purified reconbi nant Ormp3 and Omp7 with the pool ed
mel i oi dosi s patients' sera. 10Figure 3 denponstrates the polycl onal
anti body response towards Onmp3 and Onp7 in rabbits. Figure 4 shows
t he survival curves of groups of four BALB/C mce i mmunized with
reconbi nant Omwp3 or rap') and challenged with 5 x 106 du But hhol deri a
pseudornal l ei 1)286 by the intraperitongal route of infection. 15 5.
Det ai | ed Description of the Invention According to the present
invention There is provided a reconbi nant protein of Burkhol deria
pseudomal | ei , whi ch Bhcf®apeiion obthe pccostpiying Dadviagg™ mopr ot ecti ve
response agai nst Burkhol deria pseudorallei infection. Specifically,
the reconbi nant protein is a reconbinant outer nmenbrane protein A
(OmpA) of 20 Bur khol%?fi"’é%’eﬁ%%ﬁf?o??&ﬂtéwenwdr%fmhmwﬂ&mcpn@t ei ns
of Burkhol dni a ps eifietosmedying| tharietailed destiptibd @0 cdnPndiay Yith 18 SRRt Y Of
provi ding a prot ec‘ﬂ"‘i“}(‘}%hlw e response agai nst Burkhol der/a

pseudonal lei. $ ~"has been found that polypeptides with SEQ ID
NO 3 or SEQID NO 4, including their protective frwnents and

horol ogues t her£of  afigud NGRS B Sbtas BBV Bk 8Ll Sindll dodhis ﬁﬁ}&ﬁé&td' on.

SEQ ID NO 3 represents..the pol ypeptide chain of outer ne ane
pr(?tei n 3 (OTp3§) i ’F°f?&ﬁ?@ﬁ"b“?ﬁé’¥§5?g{)?§m rPéIBF’g?""(‘i'\F‘fW“’I’B’”“M with E,
appr oxi mat el y 220 coliPmps sopbesved dsiabiues while SEQ NO. 4 represents the
pol ypepti de chain of outer nmenbrane protein 7 (Orp7) of Burkkol deria
pseudoral l ei with a%?rox%glat e%% 177 am no acid residues,
Production of the puf§¥aedoretsmsitriaclotralyms pimtidsd seontingeQempl mdd
herein. Two open Qapd il the peivd sxef«@RES)atientdDm3 and Onp7, coding for
putative OnmpA 20 proteins were first identified fromthe Surkhol deyi a
pseudomal | ei Kﬁg243 whol e genone sequence avail abl e at The Wl | cone
Trust Sanger |nStit Gty SFOPsaiEn iR goRcimelatibody ssponsedpwardscOm3 wd| t
conserved OmpA notCefp7 nBadiéd on their sequences, prinmers were designed
to anplify gene products fromlocal isolate Burkhol deria pseudomal |l ei
D286 and the gene s%quences were verified by DNA sequenci ng. 25
Mul tipl e sequence alffyffehtvwsdie supizel spediof eramps piforr BARB/Sarcedmownzed
tC hesem gene ]E)r oﬂucb&hmaﬁﬁmmednwh& @@pﬁ&lﬁ__t_n&ﬁlldﬁ&edtv.h% sqgoiﬂﬁm%ﬂeg@t the
-temini of thes . shown in Figure 1. Residues in re
denote the consergg%o%gzﬁlgg%sby eﬁu%peﬂﬁoﬁeéﬁa‘gﬁ?flf’geé’n‘?nesi dues fromthe
sanme am no acid group.

15 5. Detailed Description of the Invention

According to the present invention there Is provided a recombinant protein of
Burkholderia psendomallei, which js capable of producing an imminoprotective
response  agaiost Burkholderia psendomallei infection. Specifically, the
recombinant protein. is a recombinant outer membrans protein A (OmpA) of

20 Burkholderia pseudomallei. Two recombinant OmpA proteins of Burkholderia
pseudomallel were identified to bave the capability of providing a protective
immune response agalust Burkkolderia pseudomallet.



6 Simlarity search using predicted protein sequences of Omwp3 and
. Omp7 genes by a BLASTP search at GenBank showed that the translated
sequences had high simlarity to OrmpA from ot her Burkhol deria spp.
(Tabl e 1), suggesting the genes coding for Ormp3 and Omp7 were al so
identified in other Burkholderia 5 pseudonallei strains as well as in
a Burkhol deria =Bei strain. Table 1: BLAST-P anal ysis of Burkhol deria
pseudomal | ei D286 OnpA am no acid sequences to their simlar proteins
in the Genl 3ank dat abase ProteinSim | ar proteinBurkhol deria strainE
val uel dentity (% Omp30mA fanily protefnB. pseudonal |l e

1C962435e- 111100 B. pseudonallei 17106 B. pseudonual |l ei 668 B.

Cp7OTDA fami 1y, posiioa DA Ehospklath By L EPbo i 'on o,
pseudomal | ei 1710K¥ding Speirspredtive fagwes Bad pusesladersdiicieof aré 1@6meBred

psgug@r;) gal | ei tlﬁompiprﬁfﬁh#oe{his&'ﬁ%ﬁéﬁéﬁj s Itgl@a@n%t :&qﬂb&gﬁ&%aggfnw
an were the Q 0 _expLessi ve 0 produce |

r econbi nant plasdgﬁg ﬁ%ﬁ%ﬁ#wﬁﬁ%pt%eﬁiﬁggdgf%P%%%mVﬁﬂﬁﬂﬂ@§¥kbéF¢s.
The pol ynucl eotlPd&erriipaely @t edieo facid r@hipes3wislaSEQTP ROakerefssem Qo i N
SEQ DD NO 1 and gbkpebfeNeRain? of b@SP SehbiR! Yrotedh! ?n@m%)n% | dTEY: e

done using pseudomailei with approximately 177 aming acid residues,

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

open reading frames (ORFs) - Omp3 and Orop7, coding for putative OmpA.

20 protems were first identified from the Burkholderia psendomaliei X96243 whole
genome sequence available at The Wellcome Trost Sanger Institute by performing

2 BLAST search of the E. coli conserved OmpA motif, Based on theic sequences,
primers were designed to amplify gene products from Jocal isolate Burkholderia
psendomaliei D286 and the gene sequences were verfied by DNA sequencing.

25 Multiple sequence alignment of the predicted protein sequences of these gene
products confirmed the presence of the OmpA mofif at the C-termini of these
ORFs, as shown in Figure 1. Residues in red denote the conserved residues wihile

blue denotes residues from the same amino acid group,



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 7 genes were cloned into pET
101/ D-TOPO vector to allow expression of the proteins as fusion to a
H s-Tag. Then, E. coli BL21 star (DE3) cells transformed with

r ecombi nant pI asm ds were induced to express the selected proteins
whi ch were subsequently purified using nickel-NTA chronmat ography

(Q agen, USA) via the 5 Hiss tag expressed on the carboxy- term nal

of the reconbi ndiimilpriytsedretsusikmppiedinied pr@Es-sBAEHcea nd Ot andrOtpDeenes

i susi i sed as PERGHSPTY Reifr CoBat PUSBarin e FOrvHe pBIee: b ish
mol ecul ar nas s@glarify @i GhpA GonDather Mrtkhozaémg | YTAb@gy, supde@ind!tBe genes
wei ght was al so_detect ed for reconbi nant | ane 2 in Fi gure 2)

10The reconbi Aedite dep O0wp3 B%ndkr@nﬁférwepslé@d@ﬁwﬁeéu lr(@fbfa Butkhaiderry
wer e then BGS%?eMr%zzeEEt B QAL {AY @Jﬁéz@&&p@z&%—l ty. Prior to

chal | enge, e | nmuni ze vvlth reco I ' nan 7 were

screened to confirmthe presence of antibodies to each reconbi nant
protein. Figure 3 shows that specific antibodi es agai nst reconbi nant

i 3 1 |
Dr ot <1, OSyatd \CRBLSH a0 KM IR PEONPEEA bl
paevdoml o LS5 013 e BB GRE, 23 ©

y 1.25 x 105 cfu

in a BALB/c mouse—mpde ADDr OXi 7B 1C
cfu were used iAOtEH s s§%‘?"§"s"t"c’%e Iet‘ﬁ'é[l"h‘d d :

mce imunized with 20 Omp7, a single (1/4) nouse died on day 2 and
another died on day 3 (2/4), while for nice imunized with Omp3{%1

nouse di ed by WW
remai ni ng 2/ 4W HEER gribdpe i i t h>%i t her b3
or Om7 survived beyond 21 days post - @hakiRnge 1‘F1'Olgure 4 shows the
survival curves of the groups of mce ghal | e @e 6\§nth 5 x 106 cfu

Bur khol deri a 25 pseudonal | ei D286. HEHEEREERS gr oup (n=3) of nice
i mmuni zed with E. coil cells in adj uv@npsemdaidﬁnm%enged with

Bur khol deri a pseudotnal l ei, one m)use di anot her by day 6
and the | ast nouse died by day 9. B-ps dOﬁXII{egg%)ﬁ%l nant Orp3 and
Omp7 showed the abl lity to confer proﬂetc4fieohT<é’Q%33ﬁét Burkhol der| a

pseudomal | ei

ily estdlo AT 1
i mruni sati on usi ng glpe pro ein vva |ncorrpl ete (50%. 00
mechani sms under | yi ng t héippirefeiact i on Hassensemplei 11180 | y expl ai ned by
the presence of antibodies B. pseudomallei 668

B. pseudomaliei 1106a
B, pseudomallei 1106a
B. mallei ATCC 23344

The genes coding for Omp3 and Omp7 were then cloned into expression
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



5 agai nst reconbi nant OnpA in imuni zed m ce. Assessnent of
bacterial burden in the challenged survivors revealed that all mce
di spl ayed sighificant splenonmegaly and nultiple abscess formation. In
addition, the ability to culture Burkhol deria pseudonallei from nore
t han .one tissue sanple shows that syst%nic i nfection was evident.
10The results described herein identify Oryp3 and Omp7 of Burkhol deria

Peeudonal | oi PrFSoeromi ik BEE0 hEraPh HaaR s Ak Shisesttniy Pasigoifhs
partial protegd GBonoko @lﬂiﬁlﬂh% henagt iy BIDTUGSEED et thapgomidnanh

On3pA is encouraging since there are limted reports on protective
anti gens agai FEPORRAKRIpHEAS WergiBiuaed falckriess e selesierh PrOfENCHRSR AT on

of two reconbj P i { 1 [ caul d
be used to. | muadueRbObEIfT Rind ARKANA QloeldhHR] Dl GEAL Sl
t he protechi vHigptagespressed andhdmewxgeteoninadfithe meomtrigant pfotdius: Kblbdwieg i a

oy be pr ot ecoPSa AT A Wesien Yon Rriat b iatos ob A B it 455 BbA°
wel | as gl andg Omp7 dlesecasglieauseshoby Burikirel ebiapiidihEto tHe pdicted

horse. Thus, these proteins should be cross protective against both
nel i oi dosi s aP@legrlantrassss. Arhisting bandyithshekily lower glolesulas Weight wiag giso

sera (Figure @te@éﬂo§%(§ﬁgﬁ%ﬂ?n§[ﬁ§iangaiﬁ@&?}éz anti- Burkhol deria

pseudonal | ei sera denonstrate strong Teaction of Onp3 and Onp7
agai nst the sanples, thus proves the presence of antibodies 25

[ I A j I nf. | .
S'nce the PecontTRbpTEranLy er A B Ml kot el e i B R gy

i nduci ng an i e Reted ER1IHES potedtiabto Bl ity RHR O ERllvibechid hgyuaized
adm ni stered. Anti bodi.es may be raised in-vivo a?ai ns{ the conplete
pol ypept i des, ¥8 f?‘ﬁ’é‘&“i‘?&f/ Gep3; ands PanpAgRPistereeged 1o confirm the presence of

antibodies to each recombinant protein. Figure 3 shows that specific antibodies
against recombinant proteins Omp3 and Omp7 were observed in immunized groups

15 with all serial dilutions screened.

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

20 Omp7, 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 (n=3) of mice immunized with E. coli
cells in adjuvant and challenged with Burkholderia pseudomallei, one mouse died

by day1, another by day 6 ard the last mouse died by day 9.



suitabl e epitopic fragnents of the pol ypeptides using conventi onal
met hods known in the art. Antibodies thenselves, for exanple in the
form of. sera conprising such anti bodies may be useful in the passive
vacci nation and/or treatment of conprgnised individuals. 5The
reconmbi nant proteins of the present invention nmay be used as vaccine
agai nst infection caused by Burkhol deria pseudonallei. The vaccine
may be adm ni st I f o]
Bur khol deri a psEﬁﬁgﬁgFﬁﬁﬁuﬂféﬁgﬁqﬁgxﬁﬁﬁﬁE@@?gﬁg%a@%ﬁgﬁfﬁgﬁéﬁ@ﬁﬁ#ﬁ?&
treat nent to dgatistBetibdldenvhprerdorailal méatign beche degrasefchrotectidneprovided

pat hogen. 10The. f -0\ ng _exanpl es are intended. qnl o-further .

Tl Uetrat e o ne PO usiHton st CRuss offifn Brber adF e ot i
the inventi onundetlyiah thesproeétionasiayole paigall sxblitned by 15 preSeBcdeNitiodies
anal ysis Two putative gene% (Omp3 and, Omp7) coding for probable OrpAs
ver e i dent? f i &3strecongipast Ogp4y ia pmpnaizehiidsonol ogous sequences or

t hose containing the 15 conserved E. coli OrpA donmain were identified
by utilising the B. pseudomal | ei 1C96243 genorne sequence information
avai l abl e at t hés®ssmant|of deeterial husden Santhe chillesgddt smrevors revealed that all

(http://ww. sanges. . Uk/.Projects/B pseudomal |l ej), Subsequent].y full
GRrs ot 1 hesdaRen et SERBHRT PleoRERRY R mllre ST ED B

i nformation vaiditisag chet shikitypbi dutuichBeehgigne psadniife HonPaRre Graeotde
sequence fi delit%/1 of {%%R 20 gé,oduct_s was verifjed by DNA sequenci ng,
predi cted ani FSUSRPRIGHqNE stgicenfpten Veyevideri | arity search to any
known proteins in GenBank wi th BLASTP

(http://ww. ncbi.nl mnih.gov/BLAST/). Subsequently, predicted protein
sequences 18f 2 ThpAchdisofeserdedebageial idgniifyl OmipAgard @uupdl Xf afutkholderia
conserved O*r%, irD; ' ifi .C-termni,o . Se Nnces.
10 Bacteri al #8f g‘go?%llgln%ﬂéortgggpg{olt%:ﬁg%g Eté%% H% ng%nwr%hr?té&%? P SeufoniaT
pseudonal | ei isfecdom ADRBGhwAS plosaetiain Bcholt eamfiplate)@irii4) ipttasdtidn pétnianls Bt

ture of this stra

t he Kual a Lunpur spi.tal . A stock cu in was .. .
obtai ned fr O:Hc):{l{ﬁeellillomgmsa%on of recom ﬁlant 6mpA 1S encouraging SInCe tlrl]ere are limited

reports on protective antigens against Burkholderia pseudomallei infection.

15 Combination of two recombinant proteins or conjugation with dendiitic cells could
be used to improve protection efficiency. Since the genes encoding the protective
proteins have been detected in a range 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  borse. 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 inducing an immune
response-in-animals and human to which they are administered. Antibodies may be

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



Pat hogen Laboratory, Faculty of Science and Technol ogy, Universiti
Kebangsaan 5 Mal aysi a. Genom c DNA was extracted according to the
standard_protocol with nodification. Briefly, B. pseudonallei strain
D286 was grown at 37 Cin Brain Heart Infusion broth (Pronadi sa,
Spain) and then plated on Ashdown sel ettive agar plates. A single
colony was inoculated into fresh Brain Heart |Infusion broth and grown
overni ght at 37 The .bacterial cells were harvested fromthe

overni ght 10 SHiblg e Spig e fﬁﬁ@?b@@%ﬂ&ﬁsﬂ%ﬁs@a}f%}@aﬁl ool bnpn
(1 MM Tris-Clin fablaf: AntibhdiehikeRkes, BirQkaipRSE e Bim 8f bdrfBdmprising such
concentration of 25 pg/m , 10 % SDS (Anresco, USA) was add%d to the
pel | et and i nawibadies mey 3r @stfol ipnBehpegsive CYABinatinaGindsn| tredtmant( D6 %
CTAB ( Sugns, -4 M NaCl) was added and the m xture was 4nyerted
several tines. rgm%eiture was incubated at 65 C for 20 m nfndme{uaﬁst’
Purification 15 of genom c DNA was carried out according to the

st andard pbenol -¢hl or of Qr m net hod d precipitated using 0.6V of .
 sopr opano . | ApTFFEIRIEAR GOUBRS 58 iy BiGERnt GRveEHATIEY | Botsed G BRERe
used for anpl hbdigatibRaidal chles 2y BrtniEem %ﬁ@d@m%ﬁqﬁé’%b&iﬁé be
strain D286 genone were designed based on the annotated ORFs and are
listed in Tabpdmipisgeidowrophalertically tal theem it | B8t iof ecxppsuae rio s Butkdaideda

for the anpli %ﬁ%,},ﬂl}i of m& E'é)égdn?iﬂféteglﬁgaz 2t e%%Eﬂm?@?H%@E%X@&ﬁS’

sequence Omp caccat gcgcaaaacgacc gttcccgcgcggaa
caccat gaccacabggag<5ladtegdyt gat absemgagg expdsed to the pathogen.
10 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.

In silico genome analysis

Two putative genes (Omp3 and 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 (http://www.sanger.ac.uk/Projects/B_pseudomallei). Subsequently full
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 known proteins in GenBank with BLASTP
(http:/fwww.ncbi.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.



The forward priners contained an additional CACC sequence at the 5
end foll owed by the ORF sequences including the start codon. The
reverse prinmers were conprised of the last 13-25 bases of the ORFs
prior to the stop codon. Pol ynerase chain reaction was conducted in a
final volune of 50 1.11 that contained 5pl 10x 5 Expand Hi gh Fidelity
reaction buffer with 15 mM MgC12 (Roche, Cermany), 411 B.

pseudonul | ei tenplate, 1 p] deoxynudeotide mx (10 nmM each of dNTP)
(Pronega, UsAyacterig stigipandyprepayafiap af senemiePNse primers (25 pnol es
each), 5U of Expand H gh Fidelity enzynme m x (Roche, Gernany) and
40.25 p.1 of MIliQwater. Anplification was perfornmed according to

t he manuf act uFler Bspseadamatien datin AIRS6 Masvistlated Ifioght melibidasisatatient ot Poxhe

Appl i ed Scienge rmany): .1.cycle.of 95 C.far rn 10 cycles 94
FPor 15 e, b Fiia FHHIRE Hooilh XU ki St i <oy Vs, PRt in e oy
15 s, 55 C f oratidfpes Labétaiody, Gabr0fy df Jtidhcavuhd TEchBioloyE,| BnigdroifidiadtafssadoOr

each successive cycle for, the last step; and_ 1 cycle of 72 C for

. 7
mn and t hen NBlayEs Geomie DA sas £xtractqolorecpiding €t be vieandarg prpieed gvith om
agar ose gel i . i T i i )

Cl oning int oﬁiﬁ%@@?b@‘%@%? g%’?@%é@%%éﬁéﬁ”@ﬁéﬁ edéglﬁ# %rcaﬂ y
cl oned into tHertabtsin tabthRpnakis) Sprin)eat aienifedon AslidoomakleditiRQgar
expression vector pET101 accordi.n 0 fhe uf acturer's 20
recomendat i &ﬁ%tei' I‘ﬁ\?’i oty %A?gc“%’ﬁ?déﬁ‘ﬂ/,ggg‘_a%ﬁ‘q ot fndpsion Brofh g
contai ned 1 ok b&high€el 97 *CITIR bax@hihl 8Pls WhdrO RadBifed* B tREBvernight
pr oduct . I&E reactions were incubated at roomtenperature for 30 ™m n,

f ol | owi ng “Whiwwhurerrad weated pellagatas dissalved indE hudiged nd DieChipbt 7.5.0RnMO

hem cal | [ | i t USA d i i f
T Cher 30 MRS Rro@esra ol ot i st Y2 gl 10 SP AricEol '
were added t QSAPw added B Be PeB Gl BAuBatd b YPIORR 00 heur! CTHERS NaCl
extract, 0.05 %' NaCl, 2.5 mMKC1, 10 HMR%\CIHZ and i ncubated at 37 C

for 1 h with sahitica{1®b%. CHAR 6SeorenB§ ARG was ¢ddsd apd Jhevixalrpiveg ed

on LB agar pliﬂ*&e%d%%&ﬁitimeggﬂé%xture was incubated at 65 °C for 20 min. Purification

15 of 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'caccatgegeaaaacgac <5'cgttceegegeggaatic

Omp7 >5'caccatgaccacaaggag <5'ctgttgatagacgagg




ig appicillin /m (Sigma, USA) for clone selection and incubated
overnight at 37 12 C. Five colonies of each ligation reaction were
cultured in 5m LB broth with 100 isg anpicillin/ m at 37 C

overni ght and plasinids were purified with the Q Aprep Mniprep Kit
(01Agen, USA). The gene orientation arfd sequence fidelity was
verified by DNA sequencing. 5 Reconbi nant OnpA protein expression
Tranformati on of host BL21Star (DE3) cells was perforned according to
the the nanufacturer's recomrendations (Invitrogen, USA). Briefly,

one mi crol it eTheffolReOiHnad teos@ied iChddiidaVaa (0 Xeghepkd Et@ﬁb B &l
E. coli BL21Star (DE3) One_Shot cells (lInvitrogen, USA), and

i ncubat ed on tRIOYeS Py His GRE sesuences meldinghbscviarbgodon The reyefsprisgrswerps0
di
pi S. 00 nedi upy, ansgﬂﬁqasgrig ezFrB‘ﬁse%%k 1R URE ﬁo@w e”g (B0 rfz(@»o%&%segf

h, 250 rpm The or ne I's” wer e t rans
LB broth cont ahain ngpchiéh was carduend dn b final Azdjihm(elﬂﬂ)st)qjlaﬁitr@lnag:},ed Sul 10x
Laboratories, USA) and_i ncubated at 30 C overnight, 250 rpm The next

day, 100 p’1 @fipztﬂar%gh Fidpiity Jeastiompwies wighsiStrMrdeeh (Iétefhp rﬁfamwo hitl Bof
LB broth coptg%%dg}gﬁgg tggﬁﬁ%r gleghcbtlbolxy?uce@d 15 an nCMb c%doPth%qD)

200 rpmuntil oonr Sopropy

t hi ogal act opy (Fae@sE4 SA), AT eatiPo OlFRGRd aﬁ!ﬁ%)/erw%mﬁ@iﬁl% frRolés ffab%BU of

concentration of 1 mMand the culture was incubated at 30 C O rpm
for 4 h. At tFepanddligh Fidelity epzymerdixdRioche, Gemhdng) andrdd-A3asl wé dikid) waidr.

all protein e o] ur r f.or ned ,C._The ¢

pel | gt was, ezs&lgjﬂspgfg%%}%g‘ \%S ﬁ&fﬁm@& cor%ﬂg ? e}he( gﬁnﬁﬁﬁtﬁrﬁr %5%‘508}5?&1%%0“
di hydr ogen ph@&ﬁhﬁﬁlﬁme@ﬁﬁaﬂﬁ)ﬂ ﬁwéhélﬂpﬁﬁﬂd(ﬂcleﬂ@a Geenatyh, ndydazal 98, o 5
8.0) and stored at -20 C overni The cells were then sonicated,

centrifuged amdn; thﬂéyglgmfr?ﬂa‘t%fﬂr%é@ni%?@erﬁéOtSh@ds@ Ybioe 1pniot 20 nslancos

collected. Re ein rd tion ubl e fractions of
w3 and Onpggggrfga{r}fﬁ gfg ?d%ﬁgpﬁganfjp}é‘ rﬁ@ﬁg lﬁﬁg SCHFS Q“&@?%{bﬁ\/
purification gihtsafetdergRR fo/BR) lastBitdpRahd 1 dyBR Jpak e rdrec AR Hen
protein sanple was resuspended in |lysi's bufféer (50 nmM NaH2PO4, 300
13 15 refrigeration at 4 °C. PCR products were punfled from agarose gel using the

QIAquick Gel Extraction Kit (QlAgen, USA).
Cloning into expression vectors

Purified PCR fragments were directly cloned into 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. After heat shock at 42 °C for 30 s, the cells
75 were added to 250 pul of S.0.C medium (2 % tryptone, 0.5 % yeast extract, 0.05 %
NaCl, 2.5 mM KCl, 10 mM MgCl) and incubated at 37 °C for 1 h with agitation.
Transformed TOP 10 cells (100 pul) were plated on LB agar plates containing 100
ug ampicillin /ml (Sigma, USA) for clone selection and incubated overnight at 37



mM NaCl; 10 mMim dazole, pH 8.0). Protein fractions were incubated
with 1 m resin at 4Cfor 1 h with agitation, |oaded onto a

pol ypropyl eneé colum (2 x 10 cm and washed with 10 ml of wash buffer
(50 mM NaH2PO4, 300 nM NaCl, 20 nmMirpj dazole, pH 8.0). Subsequently,
proteins were eluted with 3 m of elution buffer 5 (50 nM NaH2PO4,
300 mM NaCl, 250 mM i m dazole, pH 8.0). The eluted proteins were

concentrat ed dyFRg '&Bl'ohicck' GPEch ﬂgﬁu\@n\@acﬁeh BrerMMiGHRE S § n‘é(iﬂ B with 100

(Vi vasci ence, Germany) and profein concentration was determ ned using
t he bicinc hommmplaﬂlrd/ ke &y °CICpightigimasnti@Ayerepafitd wjh dieeQiAprgnd

western bl ottjn ried out according to e.

st andard prot%ﬁﬁ? ﬁﬁgQgéfE ﬁ?g@ylﬁfcgiﬂ%ﬂ?@éﬂ@@lan PIEBTErh @ﬁlﬁtéfl e
(30 pg) were veeipad Bf BHAM g@gncfngdum ng conditions and stained with
Coonaasie brilliant blue 250. For Western bl ot anal ysis, unstained

gel s of separated proteins were transferred on to ni trocel | ul ose
nmenbr anes § A jdized with anti-Hstidine
anti body 15 rc%‘gﬁﬁugama“gw‘%@ﬁ%?@ggﬁ‘%ﬁ Per oxi dase (HRP) (Pronega,
USA) (dilution 1:3000) and SuperSignal (r) West Pico chem | um nescent
HRP substr at Pj erce, A use 0 detect conpi nang

Reconbi nant ﬁ?‘é‘ifjgﬁf’gm\‘/\é’l? 3 Iéﬁz lsggg)/\ﬁl]ﬁ ‘ﬁ%?o?“éﬁ“ﬁ%ﬁ@?% © ihs the
patients’ Serﬁaﬂuﬂch@%@ré&bfmﬁﬁﬁdaﬁ@ﬁﬁ gl‘n(/ﬁ%bﬁ @QAL bﬁﬁ'éﬂyc%b%ﬁﬁhﬁﬂer%ﬁ h
HRP (Pronmega, USA) (dilution 1:10,0 or anti-human antib

conj ugat ed 20esimbinaERPOOSSIE MNA US;A)nu(aﬂiu with fOpl af E. @B@L%QBpéi@E?p)\/@lw

and signals e cted a ove, r.ot st udy. Purified
Sorubl o sor TRt Ree inbiba e gt B b ST hfvheabnork 5,
25 pr ot ec0BAMBEGoMEE 260 7 S.CAC WRAlkSn wia@amie@)and fn@w& wéte eneased hieir

| et hal chal l enge. The mice were inmunized with three doses of 50 lig

r econbi nant &3%981 8r 2%8wpm. The aamwedﬁplé%o‘ﬁﬁﬂetthﬁﬂémnsﬁw@d wtq L0 pilyof dBer

adi avani (FoRrohEbdBEE i CRRNEh FREG RucebRits RurtRiS i apend

weeks apart. iMuggtedRt 80 Ol vk DD PREKTealckelayt B0 6 conste IRAS eth
sample was transferred into 100 ml of LB broth containing 50 pg carbenicillin /ml
and incubated at 30 °C, 200 rpm until the ODgposm = 0.5-0.6. Isopropyl B-D-1-
thiogalactopyranoside (JPTG) (Promega, USA) was added to a final concentration
of 1 mM and the culture was incubated at 30 °C, 200 rpm for 4 h. At the end of

15

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
20 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 pretein purification

Soluble fractions of Omp3 and Omp7 were purified using the nickel-NTA

25 .
chromatography purification system (Qiagen, USA). Briefly, the native

recombinant protein sample was resuspended in lysis buffer (50 oM NaH;PQyq, 300



with approximately 5 x 106 cfu B. pseudomallei, intraperitoneally.
M ce were exam ned daily for 21 days post-chall enge and bl ood was
collected fromsurviving mce every 7 days to nonitor systemc
infection by plating sera onto Ashdowg 5 selective agar plates.
Control mce (n=3) received E. coli BLC21 (DE3) cells in F1A. ELISA
ELI SA was perforned on sera collected at 2 weeks after the second

I mmuni zat | 0”-m}afsﬁadaﬁm%ﬁ%i%li@%&@?'ﬂr&gﬁueﬁ’acﬁéﬂr@%g\%ctﬁﬁﬂ%d @t{iﬁ el €

used as contro crotitre I's " were coate i'g per
wel | of eit heesipat4°Cifed] h@vithegitativnnmaded@mpBa poly@npyisnecolummu@es B cropl |

host proteins_ji.nn i uffer (0. 1. M sodi icar a 8.

and i Ir[:cubat ed ngv%aﬁﬁ?a%‘ﬁﬁlgg?nﬂo Wa%}bli“f]fger\@f’éwg%gkg@’ gﬁ@ﬁ’ﬁ%@:ﬁ%ﬂagﬁ
(W v) ski mredimiddzliepoMaa). SubsddBentBl pofeifs Wk clutddl wiill 3 WalsdTethtioh baffer
times with PBS, Serumsanples were diluted across the plate_in 5 %
(W v) ski mred>hinM bRy 3H0 ped, Nagb 250nM jmidazale upatdd: afhgelued or
2 h and wash fd i pt - M\ B&O L

1: 4000 dil ut ﬁg(r)lt%glfs dééggtéogér%-ﬁﬁtﬁ%t}{} t Eﬁ?ﬁﬁé%@%}r@ﬁ%% 83« dasgdt%%ﬁlﬁ)ugg%):
(Pi erce, USA)(Mixesciertde drermpanyi clndwedoleimndntehgatpinatves wiktsrinimed besineg teor

1 hat 37 C ,The,plate ) fur r ten tinmes with PBS then
100 pl TMB su%%??@?@lc(aﬁ%ﬁ;%a&ﬁﬁgg%ﬁﬁﬁg’ d to each well. The plate

was i ncubated for 10 min then added 50 ttl 2M H2SO4 to stop the
reaction prior. to 20 nmeasuring the 0D450. Wile particul ar

enbodi ment s dHestRRPhortsisand W%&Ehbl%ﬂﬂﬂ‘lave been described, it will be
obvious to those skilled in the art that various changes and

nodi fications to the subject invention can be nade w t hout departing
fromthe $@opdSPAGEewanvemitd ont atdordisg itmtten dieudard pedvenl using a HE %

g]}? p? E?gdi ﬁ{lgiﬁ%ﬁgﬁ%&alnhﬁ U%QI. r@g{'e%‘ni %?nt'qi)lgsns(S(S hpaclg v%fr:r% g\cﬁpgrmcg 1%15de} hrgdusc?n%pe
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 Horseradish Peroxidase (HRP) (Promega, USA) (dilution 1:3000)
and SuperSignal® 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.
Mouse protection 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 (ip.) over 9 weeks. The first dose was

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



SEQUENCE LI STENG 1. GENERAL | NFORMATI ON (i) APPLI CANT A) NAME :
Universiti Kebangsaan Mal aysia 5B) STREET : - C) CITY: Selangor D)
COUNTRY: . Mal dysia E) POSTAL CODE: 43600 (ii) TITLE OF | NVENTI ON:
10Bur khol deri a pseudomnal | ei Quter Memrane Protein A (iii) NUMBER OF
SEQUENCES: 4 (iv) COWPUTER READABLE FORM (ii) MED UM TYPE: Fl oppy
di sk A) COVWPUTER: PC conpati bl e 15(iii) OPERATI NG SYSTEM

PC- DOS/ M5- DCB;y FIA, three wecks apart. Mice were challenged 2 weeks after the second booster
with approximately 5 x 10° cfu B. pseudomallei, infraperitoneally. Mice were
examined daily for 21 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 the same mice were used as controls.
Microtitre plate wells were coated with 0.5 ug 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 pl 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 conmjugate (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 pl 2M H,SO; to stop the reaction prior to

20 measuring the ODysp.

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, all such modifications that are within

2 the scope of this invention.



B) SOFTWARE: M ctosoft Word (v) CURRENT APPLI CATI ON DATA: Application
Nunber: 2, | NFORMATION FOR SEQ ID NO 1: 20(i) SEQUENCE

CHARACTERI STI'CS: (A) LENGTH: 675 base pairs (B) TYPE: (O
STRANDEDNESS : - Doubl e stranded (D) TOPOLOGY: - 25 (iv) MOLECULE
TYPE. Nucleic acid 16 (v) SEQUENCE DESCRI PTION: SEQ ID NO 1:
ATGAATAAAUL1 CAAAGCTCGCGTTCATTGCAGCT. ACCGCAGT TATGGCT GCAT
CCGCTTCGECACAGT CGGT GCCGECGT CECGA CC AACT GGG

TGAAT GGCACGGECGAATGEGTGT GGATGAA CGAA 4

CGCGATGCA TCTGGACGCCGGECCACCGCCAACGCCAAGTGCGATGGECGCACTG 5
GT CGCCCAGGCACCGGCACCGGCGCCGGT CGCACCGGTMCTCCGGCCATCACG
AGCCAGAAGAT TAEGPABER A IF'TCGAC11 CGACAAGGCCGTC

@Am%%@ A RACGAACT GBCCGCGAAGAT CCAGGG
CATGAACGI CGAAGT GGCCACGEECT ACACGGACCGCATCGOT TC%A 10
CAAGTACAACGACCGT CTGT GECT BadItA0Eea
CGTCAGCAA CT. ACACGGAAGGCAAGGGCAAGC
GCAA m %ﬁ GAAGAACCGCAAGCAGCTCATC
GCCTGCCT CGCACCGEGA (#h&eAAGT GGT CGECACGCAGGA
AGTGCAGAAGACGACCGT T GTAA
D) COUNTRY : Malaysia

E) POSTAL CODE : 43600

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

(iii)) NUMBER OF SEQUENCES: 4

(iv). COMPUTER READABLE FORM:
(il) 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 NO: 1.
20 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 675 base pairs
(B) TYPE :
(C) STRANDEDNESS : - Double stranded
(D) TOPOLOGY : -
25 (iv) MOLECULE TYPE: Nucleic acid



15 3. I NFORVATION FOR SEQ ID NO 2: (i) SEQUENCE CHARAULERI STICS: (O
LENGTH : 534 base pairs (D) TYPE: 20(C) STRANDEDNESS : - Doubl e
stranded (D) TOPOLOGY: - (vi) MOLECULE TYPE: Nucleic acid (vii)
SEQUENCE. DESCRI PTION: SEQ ID NO  2:
ATGACCACAAGGAGAGTAACCATGATGTCGAAGAAACT T CGTCTGGCGT TCGC

GATGCETGATGAT CGECGCGCT CGCGGECATGCAAGT GAAGCTCGACG 25
AGCACGCGAACCAGGECGACECEET CAGCACGCAACCGAATCCCGAAAACGT C

GCBGTTATGGCTGCAT

: ‘-'":""'-"1 SEEFTGAATGACAACTGGG
CAAAAGCGT GOGGAAGONGT GUGOGCE LT G CGT GO T (GO COUGA
T&&A@TGGAA@%%WWWCGAG@ CTGCTGG

; RCCACGICREATGRACNT GCBATEGCGCACTG

| NFORMATI GN FOR SEQ:&&dN@GCﬁCCGGCACCGGcGCCGGTCGCACCGGTTGCTCCGGCCATCACG
AGCCAGAAGATTACGTACCAAGCCGATACGCTGTTCGACTTCGACAAGGCCGTC
CTGAAGCCGGCCGGCAAGCAGAAGCTTGACGAACTGGCCGCGAAGATCCAGGG
CATGAACGTCGAAGTGGTCGTGGCCACGGGCTACACGGACCGCATCGGTICGGA
CAAGTACAACGACCGTCTGTCGCTGCGCCGOGCGCAAGCCGTCAAGTCGTACCT
CGTCAGCAAGGGTGTCCCGGCGAACAAGGTCTACACGGAAGGCAAGGGCAAGC
GCAACCCGGTCACGGGCAACACCTGCAAGCAGAAGAACCGCAAGCAGCTCATC
GCCTGCCTCGCACCGGACCGCCGCGTGGAAGTCGAAGTGGTCGGCACGCAGGA
AGTGCAGAAGACGACCGTTCCGGCGCAGTAA

10

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

(vii) SBQUENCE DESCRIPTION: SEQ ID NO: 2:
ATGACCACAAGGAGAGTAACCATGATGTCGAAGAAACTTCGTCTGGCGTTCGC
GATGCTGATGATCGGCGCGCTCGCGGCATGCAAGTCGGGCGTGAAGCTCGACG

25 AGCACGCGAACCAGGGCGACGCGGTCAGCACGCAACCGAATCCCGAAAACGTC
GCGCAGGTGACCGTCGATCCGCTGAACGATCCGAACAGCCCGCTCGCGAAGCG
CAGCGTGTACTTCGATTTCGACAGCTACTCGGTGCAGGACCAATACCAGGCGLT
GCTGCAGCAACACGCGCAATACCTGAAGAGCCATCCGCAACGCCACATCCIGA
TCCAGGGCAACACCGACGAGCGCGGCACGAGCGAGTACAACCTCGCGCTCGGC
CAAAAGCGTGCGGAAGCCGTGCGCCGCGCGCTGTCGCTGCTCGGCGTCGGGGA
TGCGCAGATGGAAGCCGTGAGTCTCGGCAAGGAAAAGCCGGTTGCGCTCGGCC
ACGACGAAGCGTCGTGGGCGCAGAACCGCCGTGCGGACCTCGTCTATCAACAG
TAA

15

20

30



(i) SEQUENCE CHARACTERI STICS: (E) LENGTH : 224 amino acids (F) TYPE:

5(C) STRANDEDNESS : - (D) TOPOLOGY: - (viii) MOLECULE TYPE:
Pol ypepti de SEQUENCE DESCRI PTION. SEQ Di) NO 3:
IMNI CLSKLAFI AATAVMAASASAQSVPASRQAVN GTGEWWWNGINELC 10

VRDAEWT PATANAKCDGAL VAQAPAPAPVAPVAPAI TSQ CI TYQADTLEDFDKAV
L KPAGKQKL DELAAKI QGVNVEVWWATGYTDRI GSDKYNDRL SLRRAQAVKSYLV

SKGVPANI CVYTEGKGKRNPVTGNT CKQKNRKQL | ACLAPDRRVEVEWGTQEVQK TTVPAQ 5.
| NFORVATI ON FOR SEQ ID NO 4: 15(i) SEQUENCE CHARACTERI STICS: (O
LENGTH: 177 ahi RSFQBMASTION) FORBEQ IDQYOSBRANDEDNESS : - (D) TOPOLOGY :

() SEQUENCE CHARACTERISTICS:
(E) LENGTH : 224 amino acids
(F) TYPE:
5 (C) STRANDEDNESS : -
(D) TOPOLOGY : -
(viii) MOLECULE TYPE: Polypeptide
SEQUENCE DESCRIPTION: SEQ ID NO: 3:
MNELSKLAFIAATAVMAASASAQSVPASRQAVNDNWYNGTGEWVWMNGTNELC
10 WRDAFWTPATANAKCDGALVAQAPAPAPVAPVAPAITSQKITYQADTLFDFDKAV
LKPAGKQKLDELAAKIQGMNVEVVVATGYTDRIGSDKYNDRLSLRRAQAVKSYLY

SKGVPANKVYTEGKGKRNPVTGNTCKQKNRKQLIACLAPDRRVEVEVVGTQEVQK
TTVPAQ

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:
MTTRRVTMMSKKLRLAFAMIMIGALAACKSGVKLDEHANQGDAVSTQPNPENVA

QVTVDPLNDPNSPLAKRSVYFDFDSYSVQDQYQALLQQHAQYLKSHFQRHILIQGN
TDERGTSEYNLALGQKRAEAVRRALSLLGVGDAQMEAVSLGKEKPVALGHDEAS

WAQNRRADLVYQQ



20MOLECULE TYPE: Pol ypepti de SEQUENCE DESCRI PTION: SEQ ID NO  4:
MI'TRRVTMVBSKI CLRLAFAMLM GAL AACKSGVKL DEHANQGDAVSTQPNPENVA
QVTVDPLNDPNSPLAKRSVYFDFDSYSVQDQYQAL L QQHAQYLKSHPQRHI LI QGN
25TDERGTSEYNLALGQ CRAEAVRRAI SLLGVGDAQVEAVSL CKEKPVAL GHDEAS
WAONRRADLVYQQ 18 What is clained is: 18&. A reconbi nant outer nenbrane
protein 7 (Owp7) of Burkhol deria psettdonmallei having the sequence of
SEQ | D NGwKat iswrahRdis:sai d reconbi nant Onp7 i s capabl e of producing
an i mmunoprotective response in an aninal, for use as a prophylactic
substance in the prevention of infection by Burkhol deria

pseudonal { ei L . ;
Bur khol deirl a%geggﬁlghn%ﬁf% g‘%f“r?gdﬁft’ éogggﬁéﬁgﬁFiPP P?Eghf]@e&@wzgdomaﬂel
wher ei n sai d heeipg s wqmcaqﬁSiEQsIDdd@am eh@émpanidammignzmn Omp7 is capable

i mrunopr ot ecti.ve response in an or use.as t hera eUthCl
subst ance in % H&OdPPIEEPHé‘H{““B?PrPW’F%‘&reH?‘PnBi/mB”d’rf}PHBi‘ Ma° 88 ¥ prophytactic
pset t domal | eisubstancé\irl 16 preveiavitof Qft@ion B BRI dPlaYseiddmblieiOTP7)  as
claimed in claim1l or 2, wherein said reconbi nant Omp7 is derived
from Bur khol deri a pseudorral | ei strain D286.

2. A recombinant outer membrane protein 7 (Omp7) of Burkholderia pseudomallei
having the sequence of SEQ ID NO: 4, wherein said recombinant Omp?7 is capable
of producing an immunoprotective response in an animal, for use as a therapeutic

substance in the treatment of infection by Burkholderia pseudomallei.

3. A recombinant outer membrane protein 7 (Omp7) as claimed in claim 1 or 2,
wherein said recombinant Omp7 is derived from Burkholderia pseudomallei strain

D286.



