1 SPECI FI CATI ON PSEUDOMONAS AERUG NOSA OUTER MEMBRANE PROTEI N PA0427 5
Techni cal Field [0001] The present invention relates to a protein
antigen or a peptide antigen derived froma Pseudononas aerugi nosa outer 10
menbrane protein PA0O427, and an anti body qgai nst the antigen. The present
invention also relates to a vaccine conposition conprising the antigen. The
present invention further relates to a pharnmaceutical conposition, a
di agnostic agent for a Pseudonobnas SPE@IFECHAIOMN ection, and a kit for
detecting 15 Pseudononas aerugi nosa, conprising the antibody. Background
Art [0002] Pseudonobnas aerugi nosa, which is a gramnegative 20 bacillus
uni versal ly di st pEBUIBROMONAS WERUGTHNOSANG UITE R MEMEBR ANE PRAT N er
causes serious lethal infections resi s':@?é 2? therapy. Its main targets are
conprom sed patients with attenuated h 4éfense functions general ly
cal |l ed comprom sed hosts including burned, organ-transplanted, and cancer
patients. 25 Pseudgonbnas, aeruginosa is a main causative bacterium of
hospi tal infed€t ﬁ‘é‘?alFﬁ'tec'&ernDre, l ung i nfections caused by this bacterium
are lethal torppeiii|c fibrosis patients. An antimcrobial agent having
anti - Pseudononas aér ugi nosa actjvity is rranry)é Eldm' ni st.er.ed tﬁ t hese

Ent

patients, while manyNEaPEeSERtNRIVENIQDS € 0 7 REFRRIN ANRIGEh M id

ef fect due topidiftidis UshtigehsHepRR @ frEae W Ianatomorey BesagiAbtar oaterel y,
vacci nes or antibodi es agai nst Pseudononas aeru hav

d l.so bee.
studi ed fi&} amemprant Prekeiy 8A0hel n @y ag #‘{]PO aiaﬂga'fe‘ﬁgéf‘%vafe‘g@erfbrns

of the bacteriiya hachseth iavdhtrsty aglstoerdifeés 3bo var vesing pesnofosidiani nes
or antibodi es nust’ be prepared dependi on the different tsegot Pe§ Pf
Tﬂg Hﬁh@ﬁé’e ates

Pseudononas  2O8RPUSIMdsHIe [THOSEN. PReseRh 1QVENiRd i
pr eve.”t' on or ¢hr eat FRAFNTHcel TS deamIRssi BRI i 0OdrRad o StGt | @yersl Mfgrpassi ve
HHMEY O pseudomonas  aeruginosa infection, and a kit for detecting

15 Pseudomonas aeruginosa, comprising the antibody.

Background Art
[0002]
Pseudomonas aeruginosa, which is a gram negative
20 bacillus universally distributed in natural environments such as
soil and water, causes serious lethal infections resistant to
therapy. Its main targets are compromised patients with
attenuated host defense functions generally called compromised
hosts including burned, organ-transplanted, and cancer patients.
25 Pseudomonas aeruginosa is a main causative bacterium of
hospital infections. Furthermore, lung infections caused by this
bacterium are lethal to cystic fibrosis patients. An antimicrobial
agent having anti-Pseudomonas aeruginosa activity is mainly
administered to these patients, while many cases do not
30 sufficiently receive a therapeutic effect due to the drug
resistance of Pseudomonas aeruginosa. Alternatively, vaccines
or antibodies against Pseudomonas aeruginosa have also been
studied for a long time. However, methods directly using
inactivated forms of the bacterium had such a disadvantage that
35 various types of vaccines or antibodies must be prepared
depending on the different serotypes of Pseudomonas



5 active immunity with a Pseudononas aerugi nosa protein having a conmon

am no aci d sequence anong Pseudonobnas aerugi nosa strai ns has been expected.
For exanple, a reconbinant protein in which portions of outer nenbrane
proteins OprF and Oprl have been fused w bh each other 10 (Japanese Patent
Lai d- Open Publication No. 245699/ 1996), and a type IV pilin protein
(WO2004/ 099250) have been known as applications of such a Pseudonobnas

aer ugi nosa pr aeeuginasaracci nes. [ 0004]

15Mor eover, an B b-:,)typel Vpi I i nanti body (W2004/099250), an anti-PA1706 (or
PcrV) anti bod@ ? & Pat ent Nos. 6309651 and 6827935), and the |ike have
been reported for ahhibody dr situatioget thg are¢entionomls taeptiaisHf a

protein. 20 | , terial. . pr i gmpr,l,i||. sed
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the prevention, diagnosis, or. t ment 5 9 S nasps%qj#@,l,m,%as

i nfection and%as csourﬁmorp'asagp S %‘g@n dge]é%n rég_e [‘é @f@ t has been

reported that garB&04@da ( stsainenowasasbepnM egpected. encbaed exa@ARO4Z7 (or

oprM gene is _an out.er 30 nenbrane protei . nsf4 t S |
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al so directlyai aypevRd pilin' @soséian(eV O 00O 2AbODi m_avesbeenuknalwrbfas

Chemt her apy, DBGatighs 18ko 34sh)a " Ardlifaond S58R dinde ChTafh, to
enot her apy, | , s ; . X-ray crystallographic

structure anakmechhdéfis been conducted on its three-di nensional structure,

showi ng a thrié- (ai nsi onal structure with four outer 5 nenbrane-spanni ng
regi ons (Jour RAPU8 Biol ogi cal Chenmistry, 2004, 279, 52816-52819). On the

ot hﬁr hand; it has M@?ob@&ﬂ remmét ed a:mtiat\,'rpmlj exiper i rrqm’tisn_ t haangibo_dy
PR heva roxE TRRORRVBSERR 0 18 Aotk HToR 2RI BEr 0T e gy TS g™
L B b et
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that an anti sgeygdhdss prdtein] muni zation with the protein is used as a
r eagent ]zfla for %géﬁcti ng the protein in i munobl ot (FEMS M crobi ol ogy
Letters, (3994,[0 4 267-274). However, anti-Pseudononas aerugi nosa drugs
targeting the PAO42Fqwevernahbaetdrdah prokeimwconvnaolyeposseshad deemng

oot oS URIEH, BoTal 28, ARl PRHIAE SURREBe, pIE e
di agnosti c aggiefsd asdivtypespnaganer bg nepplied ecasona SiRsewgootonas
| nvention [Ooggruginosa common antigen” to the prevention, diagnosis, or
25 treatment of a Pseudomonas aeruginosa infection and as such,
has always been demanded.
[0006]
It has been reported that a PA0427 (also known as OprM)
protein encoded by a PA0427 (or oprM) gene is an outer
30 membrane protein that constitutes secretion apparatuses of
homoserine lactone serving as a signal molecule in
Pseudomonas aeruginosa quorum sensing and, as an outer
membrane protein that constitutes multicomponent xenobiotic
efflux pumps for ejecting tetracycline, chloramphenicol, new
35 quinolone, and B-lactam antibiotics, is also directly involved in

resistance to these antibiotics (Journal of Bacteriology, 1998,



25The present inventors have attenpted to identify a novel and useful
"Pseudononas aerugi nosa conmopn antigen" from Pseudononas aerugi nosa outer
menbrane proteins. After various studies, the present inventors have found
by GeneChip analysis that a gene encodi ng,a PA0427 (al so known as CorM 30
protein present in the outer nenbrane of aseudononas aeruginosa is
constantly expressed regardl ess of the presence or absence of human sera
(Exanmple 1). Tif&) pEasI S 4awertrat Aheiveicabbialf Athbyagdn@fmmbizbesa@W 95

clinical isol of Pseu rugi th ar
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Pseudononas aer ggl nosa I nfection_and can res to the#{)ver Sit
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According to
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conposi tion c& %Yngeaepr(dpéarﬁaénp pr(?rrmé‘eﬁgﬁl @‘@@6 Nt i i@zwh]r%ﬁ can
i nduce the prqgstyig of ﬁnrﬁdﬁlﬁﬂ%e@wem Fe fstedorthaas ser agtisesam
PA0427 protein. [OOCBC-)I)] Accord|6 to thEg resent%(# nvent i on

i s provided aoptained hyelisymetnizabian MEthridle PEGREIN{F HP&H ATér E‘F?u%??gr 25

referred {9 agop dBEQEEHE. %ﬁ%or&'dt@lhomhmaﬁ@@%t n(/BElMISDnM)CroI:(m)o@y
protein conprising the amno acid _sequence of SE [otein

whi ch conpri séettersanit®P4ci 42 2eqidnte #f) seQH giber,4 %t'w’%ﬁé‘ﬁdéﬁéo’g Shore
ani no aci ds atefglisbes dH0gssURSiddtihgd.tHenSPADER7 opretisied, hand Ween i s

functionally eqU|vaIent to a proteln consisting,of the sequence

of SEQ I D NO uhkngwpi) Moseevern ihries PeeBnbEWY H‘%%‘ﬁua%@%és
whi ch hybri di zeed15des \ﬁédduﬁae&snﬁﬁwéﬁt oaﬁdtthat Qﬂ' HALH DY lc@mpbsitﬂlor%
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IS
equi val erd0t o PAOGLGES hhﬁmfé'%@l'ﬁgu%? t%aa ‘ﬁBa%%V cor agnos ICagen
for a Pseudomonas aeruginosa infection.

Summary of the Invention

[0007]
25 The present inventors have attempted to identify a novel

and useful “Pseudomonas aeruginosa common antigen” from
Pseudomonas aeruginosa outer membrane proteins. After
various studies, the present inventors have found by GeneChip
analysis that a gene encoding a PA0427 (also known as OprM)
30 protein present in the outer membrane of Pseudomonas
aeruginosa is constantly expressed regardless of the presence
or absence of human sera (Example 1). The present inventors
have also found by gene analysis on 95 clinical isolates of
Pseudomonas aeruginosa that 2 putative extracellular regions of
35 the PA0427 protein have no detectable amino acid mutation and
are completely conserved (Example 2). The present inventors



5 sequence of SEQ ID NO 4; and (iv) a protein which conprises an am no

aci d sequence having 700/n or nore identity with the am no acid sequence of
SEQ ID NO 4, and which is functionally equivalent to a protein 5
consisting of the am no acid sequence of SEQ ID NO 4. [0011]

According to the present invention, there’is provided a peptide conprising
the am no acid sequence of SEQ ID NO 5, or an amino acid sequence of SEQ
I D NO 5 whi chagenf@itherooenfibnied téatr ah antiserua iore andzedy vebi@ised

h [ ft fe dt, " tid fi | t ' t
the prosent | | RvermaiwiZabiun 2 cor rAQA2S ey PREaRhET BlaREfitrOF 'R, o
i65 provi ded apé@tﬁﬁ)tdma‘mm}@é“%@ lpgeaNgWieg@xapaar:]ieltlﬂakﬂlemegim B![mis ONG, I

, or an am no_acj d_sequence 0 . i s ra
conservative §E%S?RQG§?}OR§°E¢1‘& éEPf%‘E‘BPeSr i @%@C)ﬁ otcrg% gl‘gpggﬁ%é)ea%?]%\aée
et e ot e et ot o and
t he peptide opoﬁﬁﬁtsééeﬁﬁcﬁﬁﬁoﬁf%%ﬁ’f Qeéb'f‘%ign'd‘??ﬁgpﬁé p?%sfr#ew{%ﬁ?ﬁéﬁ are
occasional |y gglrbggc,;éggjmfé@@j refbdél anicoepExdr(sksaddor th ng3)o t Ade

present invention™). [0013] 2_5A%cordi ng to thg, .esent invention, there is
provi ded an aRtE§eAtiBMEBSIoN &nbasesr PB; thess ”ﬁ'ﬂﬂéi‘n according to the
present i nventbg@,g]or t he peptide according to the present invention
(hereinafter, "this antigen conposition, and th ,ant.iq%eﬁnn com&a(gsitig,n .
compri si i a prot-ei AMaADIgEh 06rthe pagseas IAVMEGNN 45 WhiPERVISH 3 PI9EEM he
production of aﬁ'ﬂigaé}?iBPda ?%itnfé anfigRuf Qieedsa seaugiatesae PAOARTo gitiatrei n
are collectively Teferred to as,k "antigen gogg){gsi ti on 53 accor di ng %ﬁ té;e
present invenWiigh) hasoan aHilibyr dongStBStRUBHYs MEEY SRR L ontT ®Pher® i s
provided a vagghng/ABRAS td@RdiplosisEinifection PardeidrPnrespondatirenthef 6
diversity of clinical isolates derived from patients with a
15 Pseudomonas aeruginosa infection, or to provide an antibody
against the antigen.
[0009]
According to the present invention, there is provided an
antigen composition comprising a protein antigen or a peptide
20 antigen which can induce the production of an antibody against
a Pseudomonas aeruginosa PA0427 protein.
[0010]
According to the present invention, there is provided a
protein selected from the group consisting of (hereinafter
25 referred to as a “protein according to the present invention”):
(i) a protein comprising the amino acid sequence of SEQ ID NO:
4;
(ii) a protein which comprises an amino acid sequence of SEQ
ID NO: 4 in which one or more amino acids are deleted,
30 substituted, inserted, or added, and which is functionally
equivalent to a protein consisting of the amino acid sequence of
SEQ ID NO: 4;
(iii) a protein which is encoded by a polynucleotide which
hybridizes under stringent conditions to a polynucleotide which
35 encodes the amino acid sequence of SEQ ID NO: 4, and which is
functionally equivalent to a protein consisting of the amino acid



di seases associated wi th Pseudonpnas aerugi nosa, conprising the antigen
conposi tion according to the present invention, and optionally one or nore
pharmaceutical |y acceptable carriers, diluents, and/or adjuvants. 5 [0015]
According to the present invention, theregs provided an antibody against a
Pseudononas aer ugi nosa PA0427 protein or a portion t hereof, or a functional
fragnment thereof (hereinafter referred to as an "anti body accordlng to the
present i nventseapiancel of [SEQEID AQordli Agdt o t he present invention, there is

ded h
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according to pres one or

phar maceutScaldqnmﬁagtmbthecannmeralarml%qxuedcewnbEQ PO {\1@118} Accor di ng
to the present @&v tion, there is provided a diagnostic agent for a
Pseudononas a sa infecti on, conprising the antibody according to the
present invention. [AQQbQ]:IIri@AtIEdj‘rrh reserthenypersont thﬂmuswrov Cb a s

provided a kit faor detectln o)
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i nfection. Thexven)él be;, appl ied to a preventive or

[0012]
According to the present invention, there is provided a

15 peptide comprising the amino acid sequence of SEQ ID NO: 6,
or an amino acid sequence of SEQ ID NO: 6 which contains one
to several conservative substitutions (hereinafter referred to as
a “peptide of a second embodiment according to the present
invention”) (hereinafter, the peptide of the first embodiment

20 according to the present invention and the peptide of the
second embodiment according to the present invention are
occasionally collectively referred to as “peptide(s) according to
the present invention”).

[0013] :

25 According to the present invention, there is provided an
antigen composition comprising the protein according to the
present invention, or the peptide according to the present
invention (hereinafter, this antigen composition, and the antigen
composition comprising a protein antigen or a peptide antigen

30 which can induce the production of an antibody against a
Pseudomonas aeruginosa PA0427 protein are collectively
referred to as “antigen composition(s) according to the present
invention™).

[0014]

35 According to the present invention, there is provided a

vaccine composition for use in the prevention or treatment of



35 therapeutic agent for a Pseudononas aerugi nosa infection, or a
di agnostic agent for a Pseudonobnas aerugi nosa infection. 7 [0021]
Furthernore, the antibody according to the present invention binds to the
extracel lul ar regions of the PA0427 protejin present in the outer nenbrane
of or extracellularly 5 present in Pseudononas aerugi nosa. In addition, it
Is estimted that these regions are exceedi ngly highly conservative anong

strains regar glesndal RELIIRRP Btk psRlflidindpasiEeiuginesap aimprizing
I sol ates. Theretore, the antibody according to the resegt |nv%nt|o S
expected to htlve anthiggh aompesitipeureoedingcto %PE@%%B ABNEE Laoé}’ugpﬂosa

I nfection. Briet. | pt Lon .of WA eally FiagdeptabkhousrrdesE T15b
pl asm d (pET- bﬁg'ﬁ)ﬁ%éﬁ% %gt éﬁ‘f’g‘% &?cri pteihg[g ofyt he Iﬁvent ion [0023]

[ PA0427 pr ot edilientPAGHZ7 opradigiv@nts.an outer nenbrane PA0427 protein 20
derived from E@ﬁggﬁrmnas aerugi nosa. The am no acid sequence of the protein
and the nutle sequence of a pol ynucl eoti de _enco&iﬁnrg thgbrprotei n_are
described i n SEQ | DANGordirgndoSETE | present inyesesy i there 15 raM1dsd At i s

cont ext, based S str K | Spapal2 Atgretein @
i nformation aB{,‘E{bQ e%gg%bégn%n%%éya%?ugl no%?%?ﬂggg?(%ﬁ% p op; ei.n gﬁjr
Bi ol . Chem, 20p4rtidnotheasif- 6ol $)nahio nadragmashs QOfs{h%Eﬁ‘Ura er
i nfornati on abopt . COlL w t el imedrfeion9)., it
30 was esti maf gﬂertr %gt"%aa%u%#‘eéﬁtc%gégq%%%c@%ﬁyﬂoﬁwég?%dseeiﬁgwo to 101)7 in
1458 nucligpti @918y an am no acid coding region of the nucleotide sequence

orotern (SEQ 1D No Asporfisfibeto T BTESERRCTfeRIoh; dhefl N;%????g’agf the
PA0427 prot ei hyitlsidoma deposited under the accession No. FERM BP-10782.
[0017]

According to the present invention, there is provided a

15 pharmaceutical composition for use in the prevention or
treatment of diseases associated with Pseudomonas aeruginosa,
comprising the antibody according to the present invention, and
optionally one or more pharmaceutically acceptable carriers
and/or diluents.

20 [0018]

According to the present invention, there is provided a
diagnostic agent for a Pseudomonas aeruginosa infection,
comprising the antibody according to the present invention.
[0019]

25 According to the present invention, there is provided a kit
for detecting Pseudomonas aeruginosa, comprising the antibody
according to the present invention.

[0020]

The present invention provides a vaccine composition and

30 a polyclonal antibody or a monoclonal antibody which have an
ability to substantially prevent or treat a Pseudomonas
aeruginosa infection and further respond to the diversity of
clinical isolates derived from patients with a Pseudomonas
aeruginosa infection. They may be applied to a preventive or

35 therapeutic agent for a Pseudomonas aeruginosa infection, or a
diagnostic agent for a Pseudomonas aeruginosa infection.



a protein selected fromthe group consisting of: 8 (i) a protein
conprising the am no acid sequence of SEQID NO 4; (ii) a protein which
conprises an anm no acid sequence of SEQ ID NO 4 in which one or nore am no
acids are deleted, 5 substituted, inserted, or added, and which is
functionally equivalent to a protein consisting of the am no acid sequence
of SEQID NG 4; (iii) a protein which is encoded by a pol ynucl eoti de

whi ch hybri di [Z832uhder stringent conditions to a polynucl eotide which 10

encodes the am no acid,se ce S . igh fise f bppal I'y
equivalent to a pr %%&neéﬂﬂg&'ti%e OEﬂtLtgogﬁ naétcg?pgwg‘gégenﬂcfze OFW%EE I D NO
4; and (iv) imvertiehn bihdsh toorhre sestracednilab segibneqobntlee AL 70% or
nmore identity with the ampo.acjd. s c QA DA NO A Ara2BH uHGh 1S
functional |y RG] @ﬁ?s?gea”gr ttg%i §ﬂg§ﬁsﬁ7§i§1ﬁ’dagﬁ t fe%er?é_gcié b_;\é;qgence
of SEQ | D5SNO presd®026h Pseudoimonde @ersaginospeci f iloat addjtione dkpriéssi on

means. 20 ¢ hatSTHETHAH 1 EAFF on TRESEbedROIAPP: o but SXEsr At o Bk nown
techni cal netonsepustivesasidrgditethsdregasgkesssiof, serobypesibetd.; Ll@ndn of
B e
50, nore prefgeedtdingstot thdprdsarithénventierpisfexpetied. toohaye & ihigh
The. modi ABed WP SEeABe dea ERseS 2 Bolat A LssdP8 bty be an
am no acid sequence of SEQ ID NO 4 30 having one or nore (preferably, one
to several, og _1,f [%ésgﬁ ;F)r 4) (‘t nS@rvatii ye substitutions in the amno acid
sequence. [O00BBE pEion RE g‘ree EAV18Heci fication, the term
“conservati ve[@@lgggi tution" neans that one or nore anmino acid residues are
SSsubstituted wi th of her, ¢hamt Cally, et b 351aMiP (BETPAGALHDS:
15 ’
Detailed Description of the Invention
[0023]
[PA0427 protein]
A PA0427 protein is an outer membrane PAQ427 protein
20 derived from Pseudomonas aeruginosa. The amino acid
sequence of the protein and the nucleotide sequence of a
polynucleotide encoding the protein are described in SEQ ID
NO: 3 and SEQ ID NO: 1, respectively.
[0024]
25 In this context, based on secondary structure and
three-dimensional structure information about the Pseudomonas
aeruginosa PA0427 (OprM) protein (J. Biol. Chem., 2004, 279,
52816-52819) and three-dimensional structure information
about an E. coli TolC protein (Nature, 2000, 405, 914-919), it
30 was estimated that a nucleotide sequence of nucleotides 340 to
1017 in 1458 nucleotides as an amino acid coding region of the
nucleotide sequence of SEQ ID NO: 1 encodes a cell
surface-exposed portion of the PA0427 protein (SEQ ID NO: 2).
[0025]
35 The cell surface-exposed portion of the PAGO427 protein is
a protein selected from the group consisting of:



Exanpl es of such conservative substitution include a case where 9 a
certain hydrophobic residue is substituted with another hydrophobic
residue, and a case where a certain polar residue is substituted with

anot her pol ar residue having the sane elegtrlc charge. For every type of
amno acids, functionally simlar 5 am no~acids which can be substituted in
such a manner are known in the present technical field. Exanples of

nonpol ar ( hyd[igpéqitictkimrdomapasing thec e elaaid reeque cnef $EQ BAcNR,
| eucine, proline, tryptophan, phenylalanine, and methionine. Exanples of
pol ar (neutrafty ami no acids include glycine, serine, 10 threonine,
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IxSSC: 20 15 mvl trisodiymcitrate d 15
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[0026]
In the present specification, the expression “one or more
amino acids are deleted, substituted, inserted, or added” means
20 that the modification has been carried out according to
well-known technical methods such as site-directed mutagenesis,
or by substitution of a plurality number of amino acids to an
extent of being naturally generated. The number of amino
acids to be modified may be preferably 1 to 50, more preferably
25 1 to 30, further more preferably 1 to 10, still further more
preferably 1 to 5, and most preferably 1 or 2.
[0027]
The modified amino acid sequence of the PA0427 protein
can preferably be an amino acid sequence of SEQ ID NO:4
30 having one or more (preferably, one to several, or 1, 2, 3, or 4)
conservative substitutions in the amino acid sequence.
[0028]
In the present specification, the term “conservative
substitution” means that one or more amino acid residues are
35 substituted with other chemically similar amino acid residues.
Examples of such conservative substitution include a case where



5 wth the am no acid sequence of SEQID NO 4 can be an am no acid
sequence having preferably 80% or nore, nore preferably 85% or nore,
further nore preferably 90% or nore, still further nore preferably 95% or
nmore, particularly preferably 98% or noreg and nost preferably 99% or nore
identity with the 10 aforenenti oned am no acid sequence. [0033] In the
present invention, if the am no acid sequence of SEQID NO 4 is given, a
nucl eoti de sequetertaémcdyidigphohign I‘@ﬁé&U? be dewlstitwad TMUED a0
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of SEQ I D NO E4ankpteexafppesitivelyanchergied ebaser) amino acids include
arginine, histidine, and lysine. Examples of negatively charged
(acidic) amino acids include aspartic acid and glutamic acid.
[0029]

15 In the present specification, the term “under stringent
conditions” means conditions wherein a membrane washing
procedure after hybridization is carried out at a high
temperature in a solution having a low salt concentration.
Such washing conditions can be, for example, 0.5xSSC (1xSS5C:

20 15 mM- trisodium citrate and 150 mM sodium chloride) at 60°C
for 15 minutes, -and preferably 0.5xSSC, 0.1% SDS at 60°C for
15 minutes.

[0030]
Hybridization can be carried out in accordance with a

25 known method. In the case of using a commercially available
library, hybridization can be carried out according to the method
described in instructions included therewith.

[0031]
In the present specification, the term “identity” regarding

30 nucleotide sequences or amino acid sequences means the
degree of coincidence between the compared sequences in
terms of nucleotide residues or amino acid residues that
constitute such sequences. The numerical value of such
“identity” shown in the present specification may be calculated

35 using a homology search program known to persons skilled in
the art. For example, such a numerical value as identity can
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" more, and most preferably 99% or more identity with the

10 aforementioned amino acid sequence.
[0033]

In the present invention, if the amino acid sequence of
SEQ ID NO: 4 is given, a nucleotide sequence encoding it can
easily be determined. Thus, various nucleotide sequences

15 encoding the amino acid sequence of SEQ ID NO: 4 can be
selected.
[0034]
Accordingly, a polynucleotide encoding a protein
comprising the amino acid sequence of SEQ ID NO: 4 means not
20 only a part of or the entire DNA sequence of SEQ ID NO: 2 but
also a DNA sequence encoding the same amino acids, which has
a codon having a degeneracy relationship therewith as a DNA
sequence. The present invention further includes an RNA
sequence corresponding to such a DNA sequence.
25 [0035]

A preferred example of the polynucleotide encoding a
protein comprising the amino acid sequence of SEQ ID NO: 4
includes a polynucleotide comprising the nucleotide sequence of
SEQ ID NO: 2.

30 [0036]

In the present specification, whether or not a certain
protein is functionally equivalent to the protein consisting of the
amino acid sequence of SEQ ID NO: 4 can be determined by
evaluating a biological phenomenon or functions associated with

35 the expression of the protein consisting of the amino acid
sequence of SEQ ID NO: 4. For example, it can be determined



acid nmutation in a large nunber of clinical isolates
aerugi nosa and as such, are advantageous in that 30 tﬁgypzsgdﬁg[e)pﬁls as a
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conposi ti on] %@'(Ijlg%]prot ein according to the present invention or the

10 In the cell surface-exposed portion of the PA0427 protein,
the following two portions having no detectable amino acid
mutation (hereinafter referred to as putative extracellular
regions) were identified:
a peptide comprising the amino acid sequence of SEQ ID NO: 5,

15 or an amino acid sequence of SEQ ID NO: 5 which contains one
to several conservative substitutions; and
a peptide comprising the amino acid sequence of SEQ ID NO: 6,
or an amino acid sequence of SEQ ID NO: 6 which contains one
to several conservative substitutions.

20 [0039]

Since the peptides according to the present invention are
exposed on the cell surface of Pseudomonas aeruginosa and
conserved in Pseudomonas aeruginosa, the peptides can be
used as an antigen for preparing an antibody against

25  Pseudomonas aeruginosa (peptide antigen).

[0040]
The peptides were confirmed to have no detectable amino

acid mutation in a large number of clinical isolates of
pseudomonas aeruginosa and as such, are advantageous in that

30 they are useful as a Pseudomonas aeruginosa common antigen.
[0041]

For the peptides according to the present invention, a
blocking group may be added to the N- or C-terminals thereof,
for example, so as to prevent aggregation attributed to electric

35 charges. Acetylation and amidation were often used for the N-
and C-terminals, respectively, but not limited to these. The



pepti des according to the present invention can be used as a protein
antigen or a peptide antigen. Thus, according to the present invention,
there is provided an antigen conposition conprising the protein antigen or
t he peptide antigen which can 25 induce H e production of an anti body

agai nst a Pseudonopnas aer ugi nosa outer nerfbrane PA0427 protein. [0045] In
this context, the protein antigen or the peptide antigen can preferably be
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the protein ah?ﬁl@ﬁgﬁ the§Bepti de antigen, or a conposition 13 conprising
such an anti gEB04A]J ot her conponents. [0047] According to the

- present invention, e i hoed agypetirafiatednposiMAn coipimeting a
protein antigen or Emﬁ%pti ggn@@gn?i gen whi ch can induce the 8 gg)u_ Me@: of
an anti body aagdipisnidatedeudononas aerugi nosa PA0427 prot ein. E" 4%
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i nvention can used as a vaccine. Thus, accordi to the .prese

i nvention, thelatd)s MRSV Ged Makeiauded eazoy ”s‘l\lfli“éag&fﬁ‘df:pﬂ'ﬁb'%sa?nn%%tteirzg’en
conposition i A i ndu t o] ' ofisan ast thodyp ags, nstt anot

. Pseudononas 2@#&8‘? ﬁl\ggg ggtg?erée pgn Egﬁégg %_rsot,ei n. 15cbp004961r

Accordi ngl@ o timeitedesenthisaveAt icompaunge FHRELOEHPEs S Gh SPACs &M btene
prevention or treatnent of di seases associated with Pseudonobnas aerugi nosa,
conpri si ng thé'sgﬁﬁi gen conposition according to the present invention, and
optionally 20[00&3dr nore pharmaceutically acceptable carriers, diluents,

and/or adjuvants cag.hepLeRil&qdes according to the present invention,
carrier proteins such as bovine serum albumin (BSA), ovalbumin

15 (OVA), human serum albumin (HSA), or keyhole limpet
hemocyanin (KLH) can be used as carriers, but not limited to
these.

[0044]
[Antigen composition]

20 The protein according to the present invention or the
peptides according to the present invention can be used as a
protein antigen or a peptide antigen. Thus, according to the
present invention, there is provided an antigen composition
comprising the protein antigen or the peptide antigen which can

25 induce the production of an antibody against a Pseudomonas
aeruginosa outer membrane PAQ427 protein.

[0045]
In this context, the protein antigen or the peptide antigen
can preferably be used by purifying the protein according to the

30 present invention or the peptides according to the present
invention according to a method well known to persons skilled in
the art.

[0046]
In the present specification, the term T“antigen

35 composition” may be a composition consisting of only the
protein antigen or the peptide antigen, or a composition



[ 0050] The carriers used in the vaccine conposition according to the
present invention are sel ected based on the node and route 25 of

adm ni stration, and actual standard drug formul ation and may be, for
exanpl e, carrier proteins (e.g., bovine sgfum al bumn (BSA), oval bunin
(OVA), human serum al bum n (HSA), and keyhol e |inpet henbcyanin (KLH)),
solubilizers (e.g., ethanol, polysorbate, and Crenophor EL(tm), isotonic
agents, 30 preearpisingsuchnanaditigensandainsiree@@pangnts.| act ose, starch,
crystalline cFébgbise, mannitol, maltose, cal cium hydrogen phosphate, |ight
anhydrous si l cid, and cal cium carbonate), binders (e.g., starch,

pol yvi nyl pyr r ol i donaccoydinaxypr tpy | prddantosayerting, cdiend éserovided an

car boxynet hyl cel ] ul ose u | ' t.S. 4 ) i
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castor oil). dycerin, dinethyl acetam % l.ym | actate, a surfactant,
or a basic suf t%ﬁfé%owqus, a%ﬁ’ﬂﬂﬂ?ﬁg‘ﬁtg(?(?’éz,ﬂi&%wénedi am ne,
et hanol am ne, [8048(m bi carbonate, 5 arginine, neglum ne, or ‘
trisaninonethggeé . etc. nq¥.ge gﬂded, I f necessary. [0051] Specifically,
the peptides B¥EEFEM&GGOTPIHE Y esent i nvention can be coupled to a known
KLH sol ution (Cal bi phec, affigktb kwompositisns vedtcpedimg dio atBe% presstol
solution), as a carrier protein, sp as to enhance nti LGl T Ve Of Lt he
vacci ne é&poﬁ?Y?%ﬂoﬁcESPdi&)ﬁg ‘Hﬁ‘fhﬁs p? e‘é%ﬁ‘fmienveh?\%c?ﬁ. Efgggéﬁdrhté)_cmteuent s
used in the vpees@at chpastibhon theeer dsnprovidédt ke yaesio@ comypasitionar e
sel ected based on the node and,route of admi.nistratiqn, d dard
drug formul at FBAIPEREMLI &8 oA NEHEET; Iq.?éﬂ{)gsftﬁéﬁud’gh@?erc,%%a 2‘3‘?‘?’% Scl“%n
phosphat e- buf pesédceiain vF, aancritibodgr bgathst ol Rge wdlonMES] a2aTgv@osa
adj uvant s used %n t he vaccin% %ﬁy£9sition accordi ng
outer membrane PA protein.
15 [0049] _
According to the present invention, a vaccine composition
for use in the prevention or treatment of diseases associated
with Pseudomonas aeruginosa, comprising the antigen
composition according to the present invention, and optionally
20 one or more pharmaceutically acceptable carriers, diluents,
and/or adjuvants can be prepared.
[0050]
The carriers used in the vaccine composition according to
the present invention are selected based on the mode and route
25 of administration, and actual standard drug formulation and
may be, for example, carrier proteins (e.g., bovine serum
albumin (BSA), ovalbumin (OVA), human serum albumin (HSA),
and keyhole limpet hemocyanin (KLH)), solubilizers (e.g.,
ethanol, polysorbate, and Cremophor EL™), isotonic agents,
30 preservatives, antioxidants, excipients (e.g., lactose, starch,
crystalline cellulose, mannitol, maltose, calcium hydrogen
phosphate, light anhydrous silicic acid, and calcium carbonate),
binders (e.g., starch, polyvinylpyrrolidone,
hydroxypropylcellulose, ethylcellulose, carboxymethylcellulose,
35 and gum arabic), lubricants (e.g., magnesium stearate, talc,
and hydrogenated oil), and stabilizers (e.g., lactose, mannitol,



to the present invention are sel ected based on the node and route of

adm ni stration, and actual standard drug fornul ati on. Exanples of the

adj uvants include cholera toxin, E. coil heat-labile enterotoxin (LT),

| i posone, and an 25 immunostimulating conpy ex (1SCOM. [0054] An

adm nistration route may differ depending on the age, body weight, sex, and
general health of a recipient at risk of a Pseudonbnas aerugi no
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conventi onal F{ ocess, for exanple, by mixing the antigen conpositions

according to hBEERe3&V i nvention, for example, 5 with the aforenentioned
phar maceut i ca[dmsqqcept able carriers. [0056] Exanples of a dosage formfor
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preparation igarrier protein, so as to enhance the antigenicity of the vaccine
composition according to the present invention.
[0052]
The diluents used in the vaccine composition according to

15 the present invention are selected based on the mode and route
of administration, and actual standard drug formulation.
Examples of the diluents include water, a saline, a
phosphate-buffered saline, and a bicarbonate solution.

[0053]

20 The adjuvants used in the vaccine composition according
to the present invention are selected based on the mode and
route of administration, and actual standard drug formulation.
Examples of the adjuvants include cholera toxin, E. coli

heat-labile enterotoxin (LT, liposome, and an
25 immunostimulating complex (ISCOM).
[0054]

An administration route may differ depending on the age,
body weight, sex, and general health of a recipient at risk of a
Pseudomonas aeruginosa infection, but adminiatration can be
30 carried out by any of oral administration and parenteral
administration (e.g., intravenous injection, intraarterial injection,
and local administration) routes. Among them, parenteral
administration is preferable.
[0055]
35 The dosage form for oral administration and parenteral
administration and the preparation method thereof are well



desired, abi odegr adabl epol ymer (e. g., poly-D, L-lactide-co-glycoside or

pol ygl ycosi de) can be added as a bulk matrix (see e.g., U S. Patent Nos
5,417,986, 4,675,381, and 4,450, 150). 20 [0059] In the case of oral '
adm nistration, a flavoring agent and a C@JJ oring agent can al so be added.
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16 ng/ dose to[@0AGNdose per adult.Such a dose may be adnministered several
times according to gechshRiy 8F 4 BRSRGRSAYm for oral administration include

solid and liquid dosage forms such as a solution, a tablet, a
granule, a powder, or a capsule.

10 [0057]

Examples of a dosage form for parenteral administration
include a solution, a suspension, an ointment, a cream, a
suppository, an ophthalmic agent, nasal drops, and ear drops.
[0058]

15 If the sustained release of the present preparation is
desired, a biodegradable polymer (e.qg.,
poly-D,L-lactide-co-glycoside or polyglycoside) can be added as
a bulk matrix (see e.g., U.S. Patent Nos. 5,417,986, 4,675,381,
and 4,450,150).

20 [0059]

In the case of oral administration, a flavoring agent and a
coloring agent can also be added.

[0060]

Appropriate pharmaceutical carriers and diluents and the

25 like, and pharmaceutical necessities for use thereof are
described in Remington’s Pharmaceutical Sciences.

[0061]

A dose of the vaccine composition according to the
present invention is determined by the present inventor based

30 on the type of a vaccine antigen, the possibility of
administration of the present antigen in combination with
adjuvants, the type of the adjuvants coadministered therewith,
the mode and frequency of administration, and a desired effect
(e.g., a preventive or therapeutic effect), and may be generally

35 1 pg/dose to 100 mg/dose per adult. When the present vaccine
is administered with adjuvants, the dose may be generally 1



I nventor, as necessary.For exanple, initial vaccination and subsequent 3
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[0062]

[Antibody]

The antibody according to the present invention can
recognize a Pseudomonas aeruginosa outer membrane PA0427
protein or a portion thereof, and bind to the Pseudomonas
aeruginosa.

[0063]

According to the present invention, there is provided an
antibody according to the present invention or a functional
fragment thereof, wherein the portion of the Pseudomonas
aeruginosa PA0427 protein is a cell surface-exposed portion of
the Pseudomonas aeruginosa PA0427 protein.

[0064]

According to the present invention, there is provided an
antibody according to the present invention, wherein the portion
of the Pseudomonas aeruginosa PA0427 protein is the protein
according to the present invention (hereinafter referred to as an
“antibody of a first embodiment according to the present
invention”).

[0065]

According to the present invention, there is provided an
antibody according to the present invention, wherein the portion
of the Pseudomonas aeruginosa PA0427 protein is the peptide of
the first embodiment according to the present invention
(hereinafter referred to as an “antibody of a second
embodiment according to the present invention”).

[0066]
According to the present invention, there is provided an

ter referred



[0065] According to the present invention, there is provided an 30 antibody
according to the present invention, wherein the portion of the Pseudononas
aerugi nosa PA0427 protein is the peptide of the first enbodi ment according
to the present invention (hereinafter refserred to as an "anti body of a
second enbodi ment according to the present invention"). 35 [0066] 17
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pepti de antigen accgudhnant arithieo dyeseciudeasyant iamtibadiycihpg EREAINIZES: ed

2 our e ant | boblys Y L8 Gaars 8 o thAoR ereThanPRrafBr Y KR0S o ther as

Zm:;ga;‘ ;L‘ggfgiéﬁﬂbpg@?agubbi’wbhg@@e obt alsed includas aan 2aan that

or nonociléhal F&FR 'B@@f Q?ﬁg{e entséq%er%harw %é%erﬁ RRJeRigRA! ant! body
[0068]

The antibody according to the present invention is
preferably obtained by immunizing an experimental animal with
an antigen composition comprising the purified protein antigen

15 or peptide antigen according to the present invention, which is
administered in an amount that can induce the antibody. Such
an antibody can be used as a pure antibody by coliecting blood
from the heart or artery, separating antisera therefrom, and
purifying the obtained antisera.

20 [0069]

The antibody according to the present invention includes:
a polyclonal antibody or monoclonal antibody obtained by using
the PAQ427 protein or peptide as an antigen and immunizing a
mammal such as a mouse with the aforementioned antigen

25  (which includes a monoclonal antibody produced by a hybridoma
that produces the monoclonal antibody of the present
invention); a chimeric antibody and a humanized antibody
prepared by genetic recombination technique; and a human
antibody prepared using a human antibody-producing transgenic

30 animal or the like.

[0070]

When the antibody according to the present invention is
administered as a medicament to a human, a human antibody is
preferably used in terms of reducing side effects.

35 [0071]

The “human antibody” means an antibody wherein all



t he PA0427 protein or peptide as an antigen and imuni zing a mammal such as
a nouse with the aforenentioned antigen 25 (which includes a nonocl onal

anti body produced by a hybridoma that produces the nonocl onal antibody of
the present invention); a chineric antib and a humani zed anti body
prepared by genetic reconbi nation technique; and a human anti body prepared
using a human anti body- produci ng transgeni c 30aninal or the like. [0070]
Wen the anti begiorescardi mptivedherpnmesdntmamsent i die shuaRRRi AR ad¥s a

Feauci ng =i decerrbbry B YRR YRR A be WERered Sihacs,
wherein al |- fSetiasd ansll dreowearios personm skitedsimhberantasem e odintern.
B 09 0 b R SIS £30, B8P Syl ot "PODRY L
13, 65-93;5J. sBhl-595:0 , 1aPahesd22, Pat&ist - 59&idJApenesePrblicatiami dNpen
1554921 1968;  JASHVE PaBent) AN SHad0e fap AL RE e UPUERUAT No.
Publ i cation Ng.552$387794899 apaneseskataiteNo L 2AIB&HeN; Plaparase onatent
foorz o ot ChaRanpublicatlamodys: | 28 8 PROG prapaRegep, patent™)
transpl anti ngiaiyopba engicramenNe. 05006d xMidYen-diddapasese PammrL
ant body Hane Lpirogen: o AlrabiRre s 1087389 Body according o the
ki 11 ed T theCor see 6 ok EP239400 a0d MOROLOTEEL) - LD TH 20T o
"chineric anti body" (rl?’be éﬁ" haniead phél oy @ a%i*ﬁtg)ob&g p\%/']aé3 | a-bglrag .bryegi on
e e her ol g B O e o ot o and
aﬁ anti body vAaRRIbI epqwi%ﬁmqfxﬁaégqyon)dsq%ﬁémi&'Hgs E%éi'tq\ﬂe) ar??i ggn hg&é S cut
ey on | R RCHRMOs)e VS emmahcinaty e e
gege derived fYdRamizes %Bﬁgoﬁélrta&ﬁ/f)rag‘%stq %hﬁr 83%?555 'i‘ﬂ}le?rrg}é% %%?itg%dy.
The chineric yyepbedd ageegdhnmmdthodchevel ekrowri rroepeirsansaskiikechrisptined

art (see e.g., EP239400 and WO090/07861).

[0073]

20 The “chimeric antibody” is an antibody prepared by
ligating the variable region of a certain antibody to the constant
region of an antibody of different species therefrom.
Specifically, a mouse is immunized with an antigen, and an
antibody variable region (V region) that binds to the antigen is

25 cut out of the gene of the mouse monoclonal antibody. The
thus obtained V region is then allowed to bind to an antibody
constant region (C region) gene derived from human bone
marrow, so as to prepare a chimeric antibody. The chimeric
antibody according to the present invention can be prepared

30 wusing a method well known to persons skilled in the art (see
e.g., Japanese Patent Laid-Open Publication No: 280387/1996
and U.S. Patent Nos. 4816397, 4816567, and 5807715).

[0074]
The monocional antibody according to the present

35 invention can be prepared using a method well known to
persons skilled in the art (see e.g., Antibodies: A Laboratory



30 using a nethod well known to persons skilled in the art (see e.g.,
Japanese Patent Lai d-Open Publication No: 280387/1996 and U.S. Patent Nos.
4816397, 4816567, and 5807715). [0074] The nonocl onal anti body according to
the present 35 invention can be prepared1g§ing a nethod well known to
persons skilled in the art (see e.g., Antibodies: A Laboratory 19 Mnual,
Ed Harl ow and David Lane, Cold Spring Harbor Laboratory (1988);

Efperi(ngnt alh Maarritgég?f ®d I\/Mmftbwn?bndlnt izm_tiid, Meedq@}dsﬁming’mw@ﬁﬁ%& e
al ., Kodansha . an ocl qnal _Ant i bady: rido a”‘ﬁd[ﬁ'r ite
by 5 Tatsuo I(Aﬁéﬁl@t,gré/t a(l%é\éjébada er('Tjé%’s%q. M;%Qg%p For eéc;gna?l onal

anti body accopditibbdy lelttad esgnsakayemMoyemaaretbal pr Kpdieeshasi 1498 st hod

wel | known to persons skilled in the art.. 1 7 ; The 4t ctional
fragment” acc®Pdi rlﬁovecr%a!pr%%QPPGNnvﬁYPaﬁokggn?%d ngséf grq‘gérﬂlig dy (a
partial froagmegiduo Miadaigpetidil crRbU¥ NSk ND8F9)t he protein according to

the present invention. Specific exanples of such a functional 15 fragnent
i ncl ude Fab, [3@97,5]F( ab')2, a variable region fragnment (Fv),

di sul fi de-bonded Fvyhandpa|géiogiat- chatibodyt i kashordingy) to anthen oieaeat
t hereof. [0077] Preferred exanples of the antibod h ir
enbodi ment actbremtignt arhebgr syemares eneinth ?nﬁ&géogn%&%tli E{)ncfi‘gggationst a
protein CO”Drbékgl‘%nnggq(m%%qu, ase Greequence of SEQ ID NGO 4, or an am no
EQ I D i

acid sequence 0 4 which contains one to several conservative
subst i t utlibns[0QA&]a functional fragnent thereof. 25 [0078]

Preferred exanpl es ghet heraniidnsl plagrentecanctantingi nnt thecoprisent o
the present invention include an antihody against, a, pept. c [.Si t he
amino aci d sefjie@REOBf NBEANSDANDA™S, Ogra n "'ﬂ%f%ci(g 5@&@5&:@%’*‘%&91 D
Monct onel 11 e e e e i o
the third present invention. Specific exampies 0 such |
15 fragment include Fab, Fab’, F(ab’), a variable region fragment
(Fv), disulfide-bonded Fv, and a single-chain antibody (scFv),
and a polymer thereof.
[0077]
Preferred examples of the antibody of the first
20 embodiment according to the present invention include an
antibody against a protein comprising the amino acid sequence
of SEQ ID NO: 4, or an amino acid sequence of SEQ ID NO: 4
which contains one to several conservative substitutions, and a
functional fragment thereof.
25 [0078]

Preferred examples of the antibody of the second
embodiment according to the present invention include an
antibody against a peptide comprising the amino acid sequence
of SEQ ID NO: 5, or an amino acid sequence of SEQ ID NO: 5

30 which contains one to several conservative substitutions, and a
functional fragment thereof.
[0079]

Preferred examples of the antibody of the third

embodiment according to the present invention include a
35 monoclonal antibody produced by a hybridoma deposited under

FERM BP-10782.



enbodi ment according to the present invention include a 35 nonocl

anti body produced by a hybridoma deposited under FERM BP—10782.C gga{OOSO]
Accordingly, according to the present invention, there is provided a
hybridoma (0427-12-1) deposited with the jNational Institute of Advanced

I ndustrial Science and Technol ogy, 5 Intérnational Patent O ganism
Depositary (AIST Tsukuba Central 6, H gashi 1-1-1, Tsukuba, I baraki,

305-8566, Jap ognder the accession No. FERM BP-10782
2007. [0081] %e an on February 8,

ti bod i
preferably a mnoc|6%§8r<¥'mﬁﬁggﬁlcg?éto theéggreﬁf% '%'g ﬁ(}Eh?frbdstlerre is
| nvent i on, i&i@@r@wwdama QLT A 1 rate;mi;eatrwm tbachiagtonal h

thesaneat t hat ‘of th
hybr i doma 15 Besthateq ofo AHYOHCBdontNAHS rr\@f“' A 6Rar i oTeehhOfRa Ve

present inyenQihnddensl Pﬁt@ﬁ@‘Or@Qﬁ@m Dep@SntBWI}(NISQ‘T Teakubandersral

Pseudonobnas aer ugi nosa, whi d
in res_ponse t6 Qaﬁé“alfnll‘éen-rl%!sﬂﬁ"g%gl aﬁéeécéasagﬁégao]aﬁ?mr%@gﬁp%h%y“em
| nventi on. ﬁéé Hgﬁl\fbf PERMOBHY 1878 Ploar Febeubig®, 200@osi tion] Di seases

associ at ed mn onbnas aerugi nosa Pseudononas aer
uginosa is a
pat hogen of opRBBtni stic 25i nfections which cause | et hal consequences with

L The antibody according to the present invention is
10 preferably a monoclonal antibody.
[0082]

According to the present invention, there is provided a
monoclonal antibody cross-reactive with the same antigen as
that of the monoclonal antibody produced by the hybridoma

15 according to the present invention.
[0083]

According to the present invention, there is provided an
antibody that can bind to Pseudomonas ageruginosa, which is
produced by the animal’s own immune system in response to

20 the antigen compositions according to the present invention.
[0084]
[Use of antibody and pharmaceutical composition]
Diseases associated with Pseudomonas aeruginosa
Pseudomonas aeruginosa is a pathogen of opportunistic
25 infections which cause lethal consequences with reductions in
the resistance of hosts. Moreover, Pseudomonas aeruginosa is
resistant to antibiotics and is therefore a main causative
bacterium of hospital infections. As shown later in examples, it
was confirmed that the antibody of the third embodiment
30 according to the present invention has opsonic activity (Example
9). It was also confirmed that antisera according to the
present invention actually have protective effect against
infections on a Pseudomonas aeruginqsa—susceptible murine
model with macrophage functions reduced by administration of
35 mucin (Example 11), and that the antibody according to the
present invention actually has protective effect against




the resi stance of hosts. Moreover, Pseudonbnas aeruginosa is resistant to
antibiotics and is therefore a nain causative bacterium of hospital

infections. As shown later in exanples, it was confirned that the antibody
of the third enbodi ment 30 according to t2F1e present invention has opsonic
activity (Exanple 9). It was also confirmed that antisera according to the
present invention actually have protective effect against infections on a
Pseudononas gejfdatioesa-civs aeRsdi@domonae aeaeglwsarsmﬁ@&tage TYHERE ons

reduced by admnjstratjon of 3 Cih n anp| @ i iRt opody
according to mRd gy é’%@ht 9 nbVeH 'iQT)rh' p{%\géll %@sée:)d)r o?gct%ide;ﬁ—g%s}@é?g%aei{nst
ﬁéu!t PI)S?]H Orzc\:/gpicfpetﬁuce byﬂgzm ig?ygfgm X f p:N:;IbZ)mr |Ih§é/éﬁﬁdmd rth;yg?a?e
(Exanpl e 12).confifmed Ggﬁﬁérhec@ﬁ‘fr%ft?%&({)ﬁngtg@gnﬁ Boay i i ﬁa.e thi r‘d
enbodi ments acEPrdGresknt! v agsantctosliyt has protedtive elept Ageiske

effect against infections on a nmultidr resi st ant. do omonas
aer ugi nosa- suddestionse mPMne fodel M a?ﬁng 13)°5 '?ﬁ%@y t@ggﬁltdi body

according t]9 %Qﬁugfrﬁﬁ%l%uisﬁéglﬂtbal@nniﬁrih%Md%b(EKBmml@ﬁ@ti ohhus, the
treatnment o I seases assocj ate ith 10 Pseudo e i )
Exanpl es of taBtidiohasaecoiskdngi 5?\2@"@,1' Pﬁeﬁﬁﬁﬁd' O'gei;suugjlér?ggg t|:dntglqﬁl(§lé]e

system ¢ i nf ﬁﬁr%ggﬁﬁ@inseagps spasEfleht a dseudizmases acasgpaiasadi nfwtthi on

i ncluding a I1drug 15 resi stant Pseudonobnas aerugi nosa infection, for

exanpl e, 1€kpt Psenidemesar fiiFH1084d endocarditis. Al ternative exanpl es of

t he di seases ﬁéé gﬂat ed with Pseudonobnas aeruginosa include: otitis nedia
[

and sinusitis-rn the otol aryngol ogi g, field; pneumpnia, i i ory
tract infection, an&XéélﬂIh'éiSerO%ZE)h néé’%ﬁ??ﬁ#i W@W%%%@a ?iglr ;
pgst ?Pﬁr at i veﬁg?[,' 9544 : ﬁ}aulagp%%s%ﬁﬁi@t imeem(lbl_eﬁt diseasesa causedybyua or
the like in the strgical field; abscess.o elid, cysti w

conj uncti vi t i £secstomanas cderughi aedl éfbé%‘gg%f] p'&‘r?ggﬁ[%gl mgti @j}élatlnd({ug
orbital i e?}é?{},&hﬂtt hﬁsélf’d?éh?éﬁ@% ogh&algiiosiad; infettion nafgr t rexamgde,
infections (inclTu

| nf ccti on,andepbiuamai anbeRMaINe, ] FHAPREFIET ogh SHREEYE S Rbles

exanpl es thergef el ygs leéfls 4dqudindbag witder iPsesidoumonasd aebuginesat he
respiratory tractg , dECU%I ta

uk . infection, .and cystiG.fi IS, 630 -

[ 0086] imeleident iobBdy mEdiReand Ismléﬁ@tﬁjilﬂﬁ ea(iltcdc!gﬁ\(hgﬁf%é't%hgéggésent

Invention is pidifidial YcHpgh ieugifatoly tractxpeidctionp bodefdatetes for
e preventi on oOr rea nt or a nmu 1 daru resLstan n H nosa

| nf ect | or2@hi chfectiont n cile Peimenaagied Fed? B8§E‘g?i$ﬁljérj‘%d§{%5ﬁ%f‘§§g

anti body of t i i di t loilitr ueteart ti & dA BNAds

antibody 9 pe%ﬁ%gﬁtoﬁhé?%e divenhraeaendindatbiligry d

i nvention (Exawigéeal? f@ma;ggﬁggggggggf'@%[}hea %gqryg(%aﬁ&tiﬁs: %orﬁlﬁﬁcﬁ%i?;
enbodi ent ac el dng (Rckhe QAR diuRS, oparwphthatiitis ecnd febétaine

same effect. zi:r?tectioll in the ophthalmological field; and urinary tract

25 infections (including complicated urinary tract infection),

catheter infection, and abscess around the anus in the urologic

field. Further examples thereof include burns (including a

serious burn and a burn of the respiratory tract), decubital

infection, and cystic fibrosis.

30 [0086]
The antibody of the third embodiment according to the

present invention is particularly useful in that it is expected to
be effective for the prevention or treatment of a multidrug
resistant Pseudomonas aeruginosa infection which is difficult to
35 treat. It was also confirmed that the antibody of the first
embodiment according to the present invention binds to the



According to the present invention, there is provided use of the antibody
according to the present invention for producing a preventive agent or

t her apeutic agent for diseases associated with Pseudononas aerugi nosa. 10
[ 0088] According to the present inugntion, there is provided a

met hod for preventing or treating di seases associated wi th Pseudononas
aerugi nosa, conprising the step of adm nistering a preventively or

t her apeut i cal pgpéidecafi whearsmaoncf erteodiBnant | Bee9rdiogortsi f§a Pragent

present invention f i,ackuding hum%1 8 i yCofrgpat for
Pseudononas am\?ﬂ?ﬁggmlﬁgﬁ %}Qasﬁg\?\n a reerfbiq)g’ cgacbege?g?gg?é(ﬁ’ (\)/vas
confirmed thafirshee®atitndodyaototdiads itostthenpEsentt ia¥eptimgCan PRe
present inventiaon bj ein according to the present

i nvention, th@XBgﬁfé(ﬁ]&%o%gYﬁ% Séﬁ%%{g‘%&mnt according to the present

i nvention,5 anfi00B8&Jpeptide of the second enbodi nent according to the
present invention (Exanple 7). |t | SO ik t:ha ickody
of the second emodﬁﬁgﬂ&‘g&%%‘i%%%@ﬁ@ 'ﬁges@ﬁ(?ﬁi rtl\f/%ﬂ?i'gnb[)(ls\pn@ﬂqysiéhe
p;‘gt 3! n atccor d'frtg_et animtcﬁf aseotdinygtottlm_medetrﬂeinp/fqntim for mrm;iumﬂgth
cont i red t had PHEVERHVBoGCBE QinoEFRPaUL BAEDN: whnd eSS ARs o e
present i nveniiitih Aietdforhoridseagrogmaosaccordi ng to the present invention
and the pl%)ti fﬁpgf t he second enbodi nent according to the present invention

(Exanpl e er, it was confirmed that the antibodies of the first to
third enbodi nents ageeofditg tto the present Bbrenvaon| dindriendstpravided a

er Ugi nosa ceMealAd b0 BEF(ERURG oty reating ik epoat otiiete RTnas
that the anti pedydessendisngerogifusar esemprisingritieostepnobeadsedisteride ect
the 5 present 3i rRERYFBHVEDh B¢ (Hterae ittt EeBle. EHRFRE . hS Onas
aer ugi nog% i nhaetiody [EREYPHIng to Heeorpliesgrtto iMerpieserto i manmarsg
there is provi dﬁd ? net hod for di agnosing a Pseudonpnas aer ugi nosa
infection 10 IRFHYIRGA BMTBEdy according to the present invention. [0091]
The di agnosi s[geBleqd according to the present invention can be carried out
by col lect] ngDl?iagh%g%i%agqgﬁmlo?sPsseuL(fahofaﬁsonas aeruginosa infection
As shown later in examples, it was confirmed that the
20 antibody of the first embodiment according to the present
invention binds to each of the protein according to the present
invention, the peptide of the first embodiment according to the
present invention, and the peptide of the second embodiment
according to the present invention (Example 7). It was also
25 confirmed that the antibody of the second embodiment
according to the present invention binds to the protein
according to the present invention and the peptide of the first
embodiment according to the present invention (Example 7). It
was further confirmed that the antibody of the third
30 embodiment according to the present invention binds to the
protein according to the present invention and the peptide of
the second embodiment according to the present invention
(Example 7). Moreover, it was confirmed that the antibodies of
the first to third embodiments according to the present
35 invention bind to the extracellular regions of the PAO427 protein

that is exposed on Pseudomonas aeruginosa cell surface




sputum a lung lavage fluid, pus, tears, blood, or urine from15 mamals
including a human at risk of a Pseudonpnas aerugi nosa infection,
subsequently contacting the collected sanples with the anti body accordi ng

to the present invention, and determ nin et her or not an
antigen-antibody reaction occurs. 20 [00 D agnostic agent kit for
Pseudonbnas aer ugi nosa i nfection According to the present

Lg\e/egt ion, thepgahspRrgYyided a kit for detecting the presence of
udonobnas aerugi ngsa, conprj.sing at leas ntj o ' t he
present 25invention. F@Ggﬁﬁq&_ﬂts 5899ﬁéltsﬁt %‘B%Q&h%ccéor&gﬁﬁget %e{:%&]%rdeggnt
:Drs‘\efﬁgg'ngﬂars‘aégﬁé ‘b@@@éﬁg-inﬁrﬁi?ﬁ?t@@hi be kisedde¢pectetethethe eprarancg of

ugl posa by detecting an_antigen- ant, Il 94
Thus. “the det BECLERTRP0SSCREFaRIPTHy 1 Fosy ST BaRY: FREEAhBOFe ™
contai n vagi ouseb¥AeSijerigonetian fpe eaed/iay audiagnesticgagent ifsody
reaction, a secondary antibody used, for 35 exanple, in ELISA a
chronogeni ¢ r E566GI0MANEgt F@FUTINOSE f?qc(;%n and/or an instrument, etc., if
desired. 24 K@@Qﬁj Phar maceuti cal conposition The pharnaceuti cal

conposition or agent according to the present inv [ |
formof a Con‘pos?ti&ﬁicording % ‘the pre%en anér?ﬁ%rﬁt,'&nerréwsbﬁr&?ﬁféd n, the

method for diagnosing a Pseudomonas aeruginosa infection
10 using the antibody according to the present invention.
[0091]

The diagnosis method according to the present invention
can be carried out by collecting biological samples such as
sputum, a lung lavage fluid, pus, tears, blood, or urine from

15 mammals including a human at risk of a Pseudomonas
aeruginosa infection, subsequently contacting the collected
samples with the antibody according to the present invention,
and determining whether or not an antigen-antibody reaction
occurs.

20 [0092]

Diagnostic agent kit for Pseudomonas aeruginosa infection

According to the present invention, there is provided a kit
for detecting the presence of Pseudomonas aeruginosa,
comprising at least the antibody according to the present

25 invention.
[0093]

The antibody according to the present invention may be
labeled. This detection kit detects the presence of
Pseudomonas aeruginosa by detecting an antigen-antibody

30 reaction.
[0094]

Thus, the detection kit according to the present invention
can further contain various types of reagents for carrying out an
antigen-antibody reaction, a secondary antibody used, for

35 example, in ELISA, a chromogenic reagent, a buffer, instructions,
and/or an instrument, etc., if desired.




5 conprising the anti body according to the present invention as an active

I ngredi ent and preferably containing the purified antibody, and optionally
ot her conponents, for exanple, a saline, an aqueous glucose solution, and a
phosphat e buffer. [0096] 10The pharnaceug?pal conposition according to the
present invention may be fornulated as a'liquid or freeze-dried form as
necessary. Such a pharmaceutical conposition nay optionally contain

phar maceuti cafppoaqceptabl e carriers, for exanple, a stabilizer, a
preservative, _.and an isotonic agent.. 15 [0097] Exanpl es of the

phar maceut i caFf GHUEal CAMBOSILION o\ " i el ude: mannitol, |actose,

sacchar ose, and hungnealphsmmateutiaal r eerpabitien porepagant cacCaiting 481 i ne,

water for injections, hosphat e buffer d. ' O i
liquid 20pr epyf‘ﬁt{?’iﬁﬁerﬁu n tl?pnﬁn(aé/di)(taéo%%gs'erﬁltﬁgoﬁgﬁ‘ %ﬁéq‘?nérﬂfpgér?gﬂﬁon
A A el i i pe sl o Bl
adnmi ni strat i oATEAGkME piRBREGIENt nipsrlelfﬁﬁ%lﬁ/e(%&gialgikl%gr ﬁ\r)%no‘ggﬁ led

inj ection, ingigasddy,i aind nioptid eally andhieoc donaponeindsy aforongxaouples. 3Anong
them parenteral admnistration is preferable. 09

phar maceut i caSatiB®pc? GAEHS Qé‘l‘gog@ S(?zﬂg'r?d]'n%'ggrfi ﬂpﬁfg‘g&%bgg{/fév}\gl ght ,
sex, and genelf[gbgg:]al th of a patient, the severity of a Pseudononas

aer ugi nosa i nfection

adni i otored, A dai eaBderaIaeaticat cosaRo SRR e NTaEct AR PPaEL
present i nventh@antio IRy ¥d Yofmlilated ¥angqkid ofr freeyendrigd foa®, as
ﬂ]jefeg ?glny 12%\%(1%:%8@?9./ k%uogh baOdalhe\lArerh%réteUtPcearl a8l doditfor TthagY 8peithally
contain pharmaceutically acceptable carriers, for example, a
stabilizer, a preservative, and an isotonic agent.
15 [0097]

Examples of the pharmaceutically acceptable carriers can
include: mannitol, lactose, saccharose, and human albumin for
a freeze-dried preparation; and a saline, water for injections, a
phosphate buffer, and aluminum hydroxide for a liquid

20 preparation, but not limited to these.
[0098]

An administration route may differ depending on the age,
body weight, sex, and general health of a recipient, but
administration can be carried out by any of oral administration

25 and parenteral administration (e.g., intravenous injection,
intraarterial injection, and local administration) routes. Among
them, parenteral administration is preferable.

[0099]

A dose of the pharmaceutical composition differs

30 depending on the age, body weight, sex, and general health of a
patient, the severity of a Pseudomonas aeruginosa infection,
and components of an antibody composition to be administered.
A daily dose of the antibody composition according to the
present invention is generally 0.1 to 1000 mg/kg of body weight,

35 preferably 1 to 100 mg/kg of body weight, per adult for
intravenous injection.




It is preferable that the pharnmaceutical conposition according to the
present invention should be adm nistered in advance to a patient at risk of
a Pseudonobnas aerugi nosa 5infection. [0101] When t he pharmaceuti cal
conposition is prepared as a diagnostic ggent, this diagnostic agent can be
obtained in any dosage form by adopting any neans suitable for the purpose.
10 For exanple, ascites, a culture solution containing the antibody of
interest, or {B&0frified antibody is measured for its antibody titer and
appropriately dilut i t o] t uf [tn¢410 dgidbnor
the like, and a pr eg'ceir}\,/gat (/ge)f%gagﬁgagﬁggl?@hgodéﬁ%razi de t;p%é]t h(g)n,m?d(ilﬁ?g.
thereto. Al tescaordigig tot ibeamreseay To/entioRespreddnbei adERtNISHEER dibed
on latex or g bike itp &l SBafieiRl HNSHK Obf | bS MARIAAAV S GeAninosa
appropriately Wi ed, and preservative I's added thereto for use. Such an
anti body df tmefgotesent invention bound with latex particles is one of
preferabl e do @96 fiornms as a diagnostic agent. In this case, 20 appropriate
resin materials, fl(;r exanpl e, polystyrene, polyvinyl toluene, or

pol ybut adi ene, are Wiéeabtlee aphahmacaidicalExcampesiionos preparednas: & |

th N . , ) ; ¢
T e A e A R
i nvention i s dosaiget éaded byo adoptingt adyt olears eswitahpt dor fhaoRy syl e
1. Ge i P(R | ysi Q Chj ' ' t i
(as rymeri G, Eoheexintly %.fiﬁﬁgzﬁ%ﬁuggﬁﬁq@?@%m%% *?ﬁiz“;bdy
h f bfiéntefes € wHéitedapati edsducasudc n bt ed
\?mpfaoﬁﬁnanogeo ?nsa%ei%mg)rg? es? cafrlrad O\HEtH‘S. $ P&%uggu Qgéawf }ngsa
PAQL strains Eﬁf&c %%’ ééﬁ@g’ngB di f?er ent cul ture qond?ﬁl ons, that is,
in Luria- Bert gontafingL®)satauk aof Nhealikie, Borsd@ep res@ ativea - wiashO obfoe 2094
d 50% h the, fi.nal i{i LB i | h
ats7c unt 1 snobrmhRekie S st ARRR KAGrgto, ARt HR pTbEHY e
Bact eri a 18 ni oki the Qb ASEN tGimvintitet Adsorkied wurs laxexaor ethedder disngl$d the
b oanal yzer ﬁ%ﬁf’:ﬁ'@rﬁv9%@3@23%9%2\353’9%@%%%# W‘?g&‘%ﬁ“ﬂﬁﬂ }Ej"nitf"o
di to @h ¢ hvatidesiy idukted rt @ uses| ubenwia :
SRR ek i iy e o A
(Affymetrix), E\ﬁd psrleéﬁgl a geﬁép&:t 8ﬂ§’\ﬂ2re' al gata}lrgep. A thi's time,
correction wapreferdide desagectiotimat asha alisgagstialagent. slgnehis £AGR al |
probe setzywag 1000t LOTERAEENLIEXPS IB-hDILPHBIFStyrettt, Ofbly R 4]

toluene, or polybutadiene, are suitable as the latex.

Examples
[0102]

25 Hereinafter, the present invention will be described with
reference to examples for promoting understanding of the
present invention. However, the present invention is not
intended to be limited to these examples.

[0103]
Example 1: GeneChip®™® analysis
30 GeneChip® expression analysis system (Affymetrix,

GeneChip® p. aeruginosa genome array) was used as an
approach for identifying genes that are expressed in a medium
supplemented with human sera. Shake culture was carried out
using Pseudomonas aeruginosa PAO1l strains (ATCC BAA-47)
35 under 3 different culture conditions, that is, in Luria-Bertani



15As a result, a PA4761 protein (DnaK or HSP70), which is a house keeping
protein, was determ ned, under all the culture conditions regardl ess of the
presence or absence of added sera, to be "Present"” that indicates that a
transcription product was detected, and b was t hus shown that the gene is
expressed. 20 Moreover, a PA2018 protei n“(MexY) (J. Bacteriol ogy, 2005,

187, 5341-5346), which is an inner nenbrane-spanning protein that

assoc at es Wi {13 PAREGRa (3| an B9 1 Sublbaneret eriks Q%.agU’g, and
constitute dr ef 1 ux punps d i_s i,nduce . 11 bgs | SHYRDI h as
tetracycline 58°/arr|i‘HBbﬁ”§'&rg'iadgﬂ%tfl@IOFP&SO%EJI{Z%%E?EWﬁEdWé%‘Eﬁhese
condi tions ffsﬁw&%gtﬂ?ﬁeﬁﬂ%damszoct anki éb\beeh;}mhceaatdS&S Rag R ‘t hat
the gene is not expressed. By contrast,. with .r r P epstal
determ nat i onUﬁm%eRNﬁeéé’eﬁtr@t%%?é%@r%dmma%%t@f%%gi %ﬂ-‘ 7r;;eﬁgtr_adl ess

of the © pRABENGER ! eabafited Ofcesididgseta. tBO [rmeobpd descriyhds,int he
PA0427 gene is certalnly expresse

. d, and .the pogsibiljf.y that g
product PA042doguenents i 4ne ntth§r$?’\6£'ént£% tﬁééhgiltetedr]i.glsléérf%ggowas
gggges]Eeld. Thb?oéHSﬂPz%treQA ﬁitntt I‘[%Clﬂﬁ?ﬁﬂo]- 6dgﬁrgé)?)a.sEXa'élnlegi, naxaeﬂm&_mspv\tﬁr@i 22i7$
useful as a vacci'ne conponent. e. 2. _Analy
gene in clinicarriegoloatte@ccording 'l[ﬁhcq(?héi%etg'lorcgi essclfi%%é\v@r e&gguﬁ‘{er%o

Pseudomnas asugidaReqish  GeABCHBE ed GendokapressiBasdataivastana hsad

Sei ka Kai sha) iSol'ated fromvarious types clinica ri i i cal
5 facilitlitks dsings Wigaarrand JuHe sébﬁec@&fyme%ré)éi’sﬁg%ﬁesgki??gi %g%re
derived from fhl.eadyioW Wisre SRHHBLe@US APRBIY RURE, corvestiomwanearried and
their serotypes include group A,

B, EE F, G [,. t b
ser ol ogi cal  cbadsstrbathah thecaverage: ¥alur eéfiﬂ‘%‘% ﬁrrdrphgﬁggrrgp?plsﬁgs
comnmi ttee SPORRAL 9. %mfwiH@eﬁéﬁuéﬁmeﬁmggtmm@amw oub7s). (1)

Preparation of genom c Each of 95 clinical isolates of
Pseudononas a¢Pdédlosa was cul tured overnight at 37C in a Mieller-Hinton

medi um (Efét on Di Ckiﬁ(fgsgn}%ag&cﬁomd@ﬂ o tep- (peak orH$PY0Jatwbith is

Usi ng DNedasy Tissue Kit ( GrbH), genom c_DNA, was epar f e
obt ai ned bact er haluseelkKeepdbgoP B tedNt M?ged%ﬁrﬁﬁw?i%sgﬂ(ﬁ%dgﬁnag%c%@e@]E

i ncl uded th ' ; ith ' bk f heserar
ot hod 20ubi ng g g oo o O o

enom c_DNA as, a.tenplate,.a.regj t,aLRAi ng
the PA0427 getto mseampﬂsemt”e hay m@n@a%?e&hﬁtcar?rﬁn%fwaﬁ'ﬁﬁrbg@%’ﬁ?@é’%éﬁo
N 7 and SEOJRRd®)ahar itoRRsS fikadl IShaWml Ehit nthe heeRaOI2 xqies s
desi gned based on tﬁe’ seudononas aer ugi n%ls)é( P@Pl %eg 'owqgw g§?BI 25
accessi or20o. Mereoesnea 28 8dararise{Mex g’ -EBr& %gl 'Syst em a‘.ha(%
(Applied Bios E HEfnABF rMEMbrdakaspafxiieg Krodkedn £haito)
according to ﬁ%%ﬁ%?ﬁgﬁg\y\ﬁ%rﬁg%g‘fherew th. T{gg fg@éﬁgbr&ﬁﬁm S0
anplified by RERoBtesNithnRASHYSRAPFES)gaNde gBﬁ@prg 5 t 0 have the
size 300f interesh (IA2BLRPR ‘drug efflux pumps and is induced by ribosome
inhibitors such as tetracycline or aminoglycoside antibiotics, was
25 determined, under these conditions free of these drugs, to be
“Absent”, and it was thus shown that the gene is not expressed.
By contrast, with regard to a PAQ427 gene, determination to be
“present” was made under all the conditions regardless of the

presence or absence of added sera.

30 [0105]
Thus, the PA0427 gene is certainly expressed, and the

possibility that its gene product PA0427 protein is constantly

present on the bacterial surface was suggested. This

suggested that the Pseudomonas aeruginosa PA0427 protein is
35 useful as a vaccine component.

[0106]



[0108] (3) Analysis of polynucleotide sequence using DNA sequencer

The PCR product was purified using Miulti Screen PCR plate (MIIi pore

Cor poration) and then subjected to a sequencing 35 reaction. Priners (SEQ
ID NO. 9 to SEQ ID NO 13) capable of seguencing each PCR product were
desi gned based on the PAO1 28 genom c sequence (NC 002516). Bi gDye

Term nator v1.1 Cycle SequenC| ng k|t (plled . Bi osyste ) was used in a
sequenci ng r eExiainopl salysia ©fidADE3 140, |d Susi ng GeneAnp

PCR System 9700 (Apghg?%rdgl stc¥ R)sed %%Ré d).'f‘gP é!{é‘ﬁ"idr}!ﬁ i£81%:ginekrded

therewith. The sequ reac I On "produc usi n%@j
Mul ti Screen- Hstidiase(gtbiredi pDN@l«Od‘ramlaaRle@@)al’f:hl Léb .wMaliSgRaRIKAIES0 Fi ne.

the polynuc! eaAE YRt STiER R AR 3B SRl e A e
DNA Anal yZer fégipltiesd @irosgsfapan, potooyere suojerﬁ@ d]Cyrt@(;Kéou(ﬂQeSc
converted to poapaprrhe T def ERetB16EH, g E“%USESP*’%é MR vere
conmpar ed wi t hnihose, Bndnthddiked0dndtitein. se«stapeesulcu de groud Per, Rerfe
oo ko] M T I BAHETEE A5, EARAT BB hrcd @“geéé)s“eq D
NO  6) predl Ctl@@ushxbnt hef ptiesesterbbypini@r sobastttes spoosased Y udedaé and
PAGA27 pridl oi BS4TRENBI oS i st Soa i EA8TEIs7310) and 25 oo
three-di rren5| QméllPl%tﬁarathofrgmmmlcthAbout an E. coli TolC protein
mutat] on Thi's suggESESaoindp EHETeAC uRg, Pl RABmIES S Fnosa |
useful as a ' Repyidompnaed aenveghigise aondBrCami getueliee-Himdbne medium
(Becton Dickinson) and collected by low-speed centrifugation.
15 Using DNeasy Tissue kit (QIAGEN GmbH), genomic DNA was
prepared from the obtained bacterial . cells according to the
method described in documents included therewith.
[0107]
(2) Amplification of DNA fragment by the PCR method
20 Using the prepared genomic DNA as a template, a region
containing the PA0427 gene was amplified by PCR. . Specifically,
a primer set (SEQ ID NO: 7 and SEQ ID NO: 8) for specifically
amplifying the PA0427 gene was . designed based on the
Pseudomonas aeruginosa PAO1 genomic sequence (NCBI
25 accession No. NC_002516 on the database). Using GeneAmp
PCR System 9700 (Applied Biosystems), .PCR was carried out
using Takara ExTaq (Takara Bio) according to instructions
included therewith. The DNA fragment thus amplified by PCR
was confirmed by agarose gel electrophoresis to have the size
30 of interest (1628 bp).
[0108]
(3) Analysis of polynucleotide sequence using DNA sequencer
The PCR product was purified using MultiScreen PCR plate
(Millipore Corporation) and then subjected to a sequencing
35 reaction. Primers (SEQ ID NO: 9 to SEQ ID NO: 13) capable of
sequencing each PCR product were designed based on the PAO1




A0427 protein in clinical isolates Pattern Am no acid No. 72 156 474 The
nunber of strains PAOl type VA Q90 1 L 32 T

28

genomic sequence (NC_002516). BigDye Terminator v1.1
Cycle Sequencing kit (Applied . Biosystems) was used in a
sequencing reaction. The sequencing reaction was carried out
using GeneAmp PCR System 9700 (Applied Biosystems)
5 according to instructions included therewith. The sequencing
reaction product was purified using MultiScreen-HV plate
(Millipore Corporation) filled with Sephadex G-50 Fine DNA
Grade (Amersham Biosciences AB) swollen with water in
advance. Then, the polynucleotide sequence was analyzed
10 using Applied Biosystems 3730 DNA Analyzer (Applied
Biosystems). '
[0109]
The polynucleotide sequences in the clinical isolates
determined by the analysis were converted to polypeptide
15 sequences, and these polypeptide sequences were compared
with those from the PAO1 strain. As a result, 3 mutations were
observed in the full-length sequence of the PA0427 protein

(Table 1).
[0110]

20 However, putative extracellular regions (SEQ ID NO: 5
and SEQ ID NO: 6) predicted by the present inventors based on
secondary structure and three-dimensional structure

information about the Pseudomonas aeruginosa PA0427 protein
3. Biol. Chem., 2004, 279, 52816-52819) and

25 three-dimensional structure information about an E. coli TolC
protein (Nature, 2000, 405, 914-919), were confirmed to have
no detectable mutation. This suggested that the Pseudomonas
aeruginosa PA0427 protein is useful as a "“Pseudomonas
aefuginosa common antigen.”



- 13- R1Total 95 "-" represents the sanme amno acid as that i
_ t in the

PAO1l strain [0111] 5 Exanple 3: doning of the PA0427 gene DNA fragnent A
EDIQI fe(r)?_ggent (SEQ ID NG 2) fromnucleotides 340 to 1017 in 1458

i des as an ami no acid coding regi of the Pseudononas aerugi nosa
PA0427 gene (SEQ ID NO 1) was cloned usicﬁr?g a vector plVEX2.4d (Roghe
Di agnostics) and 10 incorporated into an expression vector pET15b (Novagen)
by the fol l ow{Tableethod. [0112] Based on structure analysis information

fﬁg“g;gAgﬂg%t@Mq?p%% L &L Br G0 Baba 7P Yot 8P e Rolbeas! ogous to

nucl eoti des 339 and 1018 to 1488ine pRid \no acid cod Elnlbcmn:JInn
encode a ceI surface- unexposed regilon. Thus, these nucl eot ‘déese G\Q?(Fes
wer e excl udedphEepC ing. 72 156 474 of stralns
PAO1 type Vv A Q 90
1 L - - 3
2 - T - 1
3 - - R 1
Total 95
“.” represents the same amino acid as that in the PAO1 strain
[0111]

5 Example 3: Cloning of the PA0427 gene DNA fragment
A DNA fragment (SEQ ID NO: 2) from nucleotides 340 to
1017 in 1458 nucleotides as an amino acid coding region of the
Pseudomonas aeruginosa PA0427 gene (SEQ ID NO: 1) was
cloned using a vector pIVEX2.4d (Roche Diagnostics) and

10 incorporated into an expression vector pET15b (Novagen) by the
following method.

[0112]
Based on structure analysis information about an E. coli
TolC protein (Nature, 2000, 9405, 914-919) homologous to the

15 PA0427 protein, it was estimated that nucleotide sequences of
nucleotides 1 to 339 and 1018 to 1458 in the amino acid coding
region encode a cell surface-unexposed region. Thus, these
nucleotide sequences were excluded from cloning.

[0113]

20 The DNA fragment to be cloned was amplified from the
Pseudomonas aeruginosa PAO1 genomic DNA by PCR (DNA
Thermal Cycler 480; Perkin-Elmer). Pyrobest (Takara Shuzo)
was used as DNA polymerase. A reaction solution was
supplemented with 5% dimethyl sulfoxide. Primers (SEQ ID

25 NO: 14 and SEQ ID NO: 15) containing nucleotides for adding
restriction sites Ncol (CCATGG) and Pstl (CTGCAG) and a stop
codon were used as PCR primers.

[0114]
PCR temperature conditions involved heating at 94°C for




[0113] 20The DNA fragnent to be cloned was anplified fromthe Pseudononas
aer ugi nosa PAO1 genomic DNA by PCR (DNA Thernmal Cycler 480; Perkin-El nmer).
Pyrobest (Takara Shuzo) was used as DNA pol ynerase. A reaction solution was
suppl emented with 5% di net hyl sul foxide. &jinmers (SEQ ID 25 NO 14 and SEQ
I D NO 15) containing nucleotides for adding restriction si tes Ncol

(CCATGE and Pstl (CIGCAG and a stop codon were used as,PCR

[0114] PCR t eRpendinutes cendi SUELquedl val KyYSIehgCansHtng o0 :9 5: APnut es

and subsequentge n AL 3 GRRes, 6Pkelp ®luand
72C-2 m nut es% %ﬁnﬂ)écéi’% u@?ﬁmlg? élﬁ‘?fl ed %sﬁﬁg% GenEl ut e PC@RR !

Purification Mas (IZSH’gﬁt%i usiyg t(ﬁ@nﬁwtm%RprmJ uriEsabioge 41 L S1BIMA Nc ol
and Pst | (bOtDa&%f r%ﬁ@’n@ﬁlﬂ%’bdlp?’bﬂ'&l?%asp&\é@ﬁgﬂd% HESEHRS P@tl I'(H‘éft‘lﬁ?a' and

Pstl. These |'ect rophor'esed on agarose gel,
extracted !andl\mw&hgtand;lﬁﬂg)mjm}}w OEVEN 2 .Bet ek |Qj§eﬁt¢d(‘(@ﬁgé‘fﬁm #RE PCR

DA |1 gace (| BoEbr ogdieee DIgAZFRAGR St iR ?‘Fﬂ;{."wﬁg&metem .ﬁg%%‘hsa
Toyobo) were gehnshdrextragted and ﬂ)UgéltetbuSm@@llAqurﬂkeq@ \ExEragtiopl Kili d
i n which the Eg?%ég&genq'ﬁég%?ﬁ M@&‘\gcp%'?ﬁjlt )l? %dé"d\(ﬁésf’@@%m‘ll)

was purified Aprep ni prep and nucl eot 1 de
sequence of t NeadlnBstl wexe IllBa(cedfusrr@T(%mA sseaaalywetrogmﬁl,@ad

B t Hi [ )
V1 Oyl SehtnePHpds Sl d5SBESehEn Ty o PPl Ry e o
di gested wi t htitesfofNewd Engjmmbezbgattﬂmmn‘pdalrcd Barve pHUy¥Betd miasediger |

| VEX- P 4 t
uoL1g P VEX PHSEHIEREINR, WABAR Sl e, HRRRER! SHIPTboBRS 1AEBp0AL S N9
the insert andphVEEH’AﬂArZ@P—I()SE@S Dl.l‘ﬁ(ﬂedmsmgﬁﬁmr@g) ﬁmneMunwgpf Kit
ddi tr 25 | t t CR
produst was. dkIR0EM e BRANGUTE: AnsIERAlS) saReRR) Or TRABTpRRTt | s
wi th Bgl I15 (Tayalﬁmme(ﬂ’r@?]iﬂl Dol Ao rAisa byfzeay Am:niﬁedi@w%%am&#ﬂﬁ@dfﬂb)and
fragmonts ver 8 FTg8 SHAUENCYnh FBHRE (o, PIERTE TErmhiREsT v grEpae™
f t & 95 PIgbYs TErmitit 55y
p;gggg? Ss\geglsaqm@e%[ManKtmeApETBﬁmemed;Sh whi ch t he PA0427agleﬁe
fragnent had Eﬁggg]ncor por ated (pET-PA0427-2) (Figure 1). [0116]

Exanpl e 4: Ex iHon and purification of the PA0427 35 reconbi nant protein
E. coli 6L21 (DE3) Blexdj npET 5hi svas digedtedowiter Biskel New England

20 Biolabs) and BamHI (Toyobo). Moreover, using
pIVEX-PAO427-1 as a template, the insert fragment was
amplified using a PCR primer (SEQ ID NO: 16) pairing with a
region positioned upstream of the insert and a PCR primer (SEQ
ID NO: 17) containing nucleotides for adding a restriction site

25 BglII (AGATCT) and a stop codon, and the PCR product was
digested with Ndel immediately upstream of the Ncol site and
with BglII (Toyobo). Protruding ends after such digestions with
BamHI and with BglII are complementary to each other.
Therefore, these digested DNA fragments were ligated. E. coli

30 was transformed with the ligation product, so as to obtain the
pET15b plasmid in which the PA0427 gene fragment had been
incorporated (pET-PA0427-2) (Figure 1).

[0116]
Example 4: Expression and purification of the PA0427

35 recombinant protein

E. coli BL21 (DE3) strains in which a T7 RNA polymerase




gene has been incorporated, and a pET vector expression system (Novagen)
having a 17 pronoter were used in expression of a reconbinant protein. The
E. coil expression vector pET-PA0427-2 is a plasnnid that encodes the
PA0427 5 partial protein, in which His-tgg (6 consecutive histidines) has
been fused downstream of the T7 pronoter (see Exanple 3). The BL21 (DE3)
strains were treated with calciumchloride (see Ml ecular Coning 2nd ed.
Sanbr ook et afeneld® )baed tiheosporatet wiahdpET- 9’5\0742\773@0"”@(“‘355‘0”
transformants were 10 uItureS over ni ght - 27a #r? % Vgg ai

i g/ mL anpi ci | $Y$EEMENd( ﬁt‘?g@@ RA¥HGadl (200 I &. n a resh
”gg' um andf CUék%Fé*@kuéhf %?Claf eecdntisiwamt Ere]!:eurexpﬂ"mllﬁn ma{fs EXRIRSSI0 By
addition of IPTG at a fina ncentration of .0 u r

cont i nued forVvaeef iRfmkP D@‘ﬁgg 'The P a%'a' tﬁg%ngpﬂg& éth% FABR27
centrifugaji Opa?ﬂglap’r%éfh ain-whfeh TtHBs—Qabl esvm:esmmsae\/msmmr@s;mas
Bacterial Protelin t

cont ai ni ng thbe@ﬂpf'é%é&gt IE\(/)V?HSE?% ﬁﬁtsofgéh ﬁ? @rgﬁoﬁ}ea{?%g 'Eg{aﬁnf);éggj{/

(egg-white |yg éyBEQ% @9'&’329@{%1ﬁ@r\n@f@tﬂr@aledtwatﬁ lcazhd:lum clolocide r(seeon of
100 pg/ m, followed by was

ing wt Dul hecco’' s pha ed l'ine
(PBS) suppl erquI@au{/an hChG’/G"I”ngtalﬁ" ¢do. ?ém‘? ‘NP p @#émogﬁgphy
usi Pg thtehHl St AL IR eq\,lltﬂ g@Tgﬁmagq Fulrjl }‘n'ma%l orrans'lfbemmtﬂ ulere
rotein thus eéxpressed and prepared was sol ubilize
Euffer (HE5 say L@ﬁdnt@dewllgth"tB Ty u@@aﬁ-é Wﬁlﬂ'@azﬁ?@ga'ﬁﬂanmgd/ and
0. 05% NP- 40) . ?ﬁ%\?(gﬁ'n 504 Y@ G o hRire ¥asp saded @omfon\mmmwm)sm(aqmén)

and washed wi

further \Nasheﬂ”lﬁ\dlturm4©uﬁlsqkﬁrf€éﬁ%fl o k?@f"?g %\?I ng:rrB% §%§'r85¥\1%?1

conposi tion ag,thatdQkelingydhdafishi on IPTH et &xral dovrcatratipn ofied.5 t he
H s-tag-fused protern was \é

ed wwth an e fer B | e ed
with 8 M ureamigpoanth |lewﬁ)l\@asaﬁen§t§‘[”¢é/| %%'Clabdb&j' %é‘ﬁé‘i‘g’fﬁp TH

col | ectl [ ] ASHIFt Qio(n)\ aerdofrdden @tot 207Cwad he
finall y ai géﬂ@ we?ﬁ col (t:tt?rdé\%gac%w i gf co/|I é Qb E%%g%lcg o‘Eh

| muni zati on aetls amergerdléﬁﬁ g @panath (Prff%f actardler & ud o
aer ugi nosa PA 0) aMerifseHh b ler eﬂ’a@’tﬂ)’ml gbhtath@C a
Muel | er - Hi ntor]k(égg%‘t E&eggczg\%v@co?@ﬁlleg re s %g ﬁ arn 5§Z{Iﬁﬁé um
and then shakeX@mesaEQd pedeH gMtasat catrect daf‘ﬁ’e;}:r Bq Y

(egg-white lysozyme, Seikagaku Corporation) at a final
20 concentration of 100 pg/ml, followed by washing with a
Dulbecco’s phosphate-buffered saline (PBS) supplemented with
1% Triton X-100.
[0117]
Ni chelate chromatography using the His-tag was used in
25 protein purification. The insoluble protein thus expressed and
prepared was solubilized with a dissolution buffer (PBS
supplemented with 8 M urea, 5 mM imidazole, 200 mM NacCl,
and 0.05% NP-40). The dissolved protein was bound to Ni-NTA
Agarose (Qiagen) and washed with 40 volumes of a dissolution
30 buffer. The protein was further washed with 40 volumes of a
wash buffer (having the same composition as that of the
dissolution buffer except for NP-40). Then, the His-tag-fused
protein was eluted with an elution buffer (PBS supplemented
with 8 M urea, 300 mM imidazole, and 200 mM NaCl), followed

35 by collection.
[0118]



10 with PBS, followed by resuspension. Then, inactivation treatment was
carried out for 24 hours or longer by addition of 1%formalin, and the
strains thus inactivated (hereinafter, occasionally referred to as
“formalin-inactivated PA103 strains") wery used. 15 [0120] For use
in i munization, the PA0O427 reconbinant protein was dissolved in an 8 M

urea sol ution, resul ting in a concentration of 100 0121 O0The
am no aci d sequenceBs df reseltexd (aseg| ofl Hhe rigiten Wﬁstﬁlgawﬁﬁt&tﬁ'ﬁﬁht

wer e esti mat e@@hﬂﬂﬁ_ PHESe pggrﬁ ok§jibased on secondary structure and

t hr ee- di nensi onal ure |n ormat’i on about the Pseudononas aerugi nosa
PA0427 prot ei pO189]Bi ol . Chem 2004, 279, 52816-52819) and 25

t hree-di manmgQ > ‘
(Nature, 2000,4 A-919) % PEpPL T des cont ai ni ng

am no aci & segntises (SEQ IDNO 5 and SEQ ID NO 6) were synthesized by a

ami no aci 0 sequence BrUaRB IR RoEwLIPES, PhEDS' SELAAS, GHICE20Z6T 16
as "0427L1") wazesynilbestdedvasniglet spht Bt @apta dMusigratinEnNt 8dadni no
aci d sequencemedlung? | I%\ few colonies were suspended in an LB medium and
then shake-cultured overnight at 37°C, and they were washed
10 with PBS, followed by resuspension. Then, inactivation
treatment was carried out for 24 hours or longer by addition of
1% formalin, and the strains thus inactivated (hereinafter,

occasionally referred to as “formalin-inactivated PA103 strains”)

were used.

15 [0120]

For use in immunization, the PA0427 recombinant protein
was dissolved in an 8 M urea solution, resulting in a
concentration of 100 pg/ml.
[0121]

20 The amino acid sequences of the extracellular regions in
the PA0427 protein were estimated by the present inventors
based on secondary structure and three-dimensional structure
information about the Pseudomonas aeruginosa PAQ0427
protein (J. Biol. Chem., 2004, 279, 52816-52819) and

25 three-dimensional structure information about an E. coli TolC
protein (Nature, 2000, 405, 914-919).

[0122]
Peptides containing the estimated amino acid sequences
(SEQ ID NO: 5 and SEQ ID NO: 6) were synthesized by a

30 solid-phase synthesis method using Fmoc. A peptide consisting
of the amino acid sequence of SEQ ID NO: 5 (hereinafter,
occasionally referred to as “0427L1") was synthesized as the
synthetic peptide containing the amino acid sequence of SEQ ID
NO: 5. A peptide in which a cysteine residue was added to the

35 carboxyl terminal of the amino acid sequence of SEQ ID NO: 6
(hereinafter, occasionally referred to as “0427L2Q") was



NGO 5. A peptide in which a cysteine residue was added to the 35 carboxyl
termnal of the am no acid sequence of SEQ ID NO 6 (hereinafter,
occasionally referred to as "0427L2Q') was 33 synthesized (SEQ I D NO 18)
as the synthetic peptide containing the i no aci d sequence of SEQ I D NG

6. [MF1l] mlz 1592.94 (cal cul ated value: mz 1591.77) was observed by nass
spectronetry in the synthetic peptide 0427L1 consisting of 5 the am no acid
sequence of SEgntiediReds, (8B a Ipeall@i t &N aseathat i sydEhatic1opeptige

retention time of .13.199 m nut. i L ug-far t

synt heti c pepFPBLa.mAWe %t‘—i’%ﬁ@, g?ﬁ%e@r%rgg%?&.ggﬁaﬂcdaﬁggl'ateéd [\%T&g: m z

1613. 8:1) “vas q‘z/xhzerlggg.mss(;amatedet/amezom/tmé S Mcaqogﬂsegiedfltbd?_zq
contai ning the am np aci d_sequenc : . : an

area ratio of %S%@P&ngéo-m@gé}ﬁt‘ﬁgﬁ“ﬁ %Xﬁggéﬁ%b%@g@fngﬁ éz?]' \C/\i/agoggse.r'_f\*/\ged by

HPLCI agalt ﬁkﬁﬁﬁ@raﬁﬁﬁosa@ﬂmgbh@@ ofleSEQath NO:t be apdtadpeak p@pﬁ;i a8s wgs

coupl ed to via a.spacer,, s _to pr e,. jRu ; < an

these 15 KLH 868 UG %cpafggﬂt?'c%)sa réeﬁ%%eﬁqgﬁaﬁ'&g;‘gﬂi’z%f&ﬂﬁq@ﬁg fras

o 50y o B B T et Lom s e

ester, Pi erce[Mc*'anﬁlrg/gz l\f)g?§£i2§‘:%§Pﬁgggxgéu?hégzgaﬁgr ) O%%f”kég:@' St the

20 peptides Way effddsst §fetBrorhernp Ebecthen. sydisic peptide O427L2Q

For i mmuni zat i on, 20pi g/ an| mal eachof t_Be formalin-i n§$%v%e@§A%03a§Hr% n,

the PA04Z0 r e€BRER HHRD ;BL‘St 8Mming RFidnseREANSE Al g2F& Hep ides 'was used in

B B B B a0 T R oy a2

| abo | a -

subcut aneous| Y EUtESt MRS AR TUF niqg[icwqrﬁég}si%oﬁéri \r%ﬁ?o[%}ll ) ilht_'ec

L batquont ShEE BT e B e oot 3t 2 ek

interval s. On@ QBAKEhf $@ras HO fWﬁQIarﬁng’bﬁlfgpﬂ‘da.,gk%ol?ggblldggg E\’)\B@ tcrgef ected

fromthe P@dONLWcoaﬁﬁb%fean%gﬁtid@§ wefée destquatddramer@d 27k 1fKEHL anshir

and then cent ) I ge Ak i %eShbhivaly. DMs (Dimethyl suberimide-2HCI,
Pierce, catalog No. 20700) or sulfo-MBS

(m—MaieimidobenzoyI—N—hydoxysulfosuccinimide ester, Pierce,
catalog No. 22312) was used as the spacer. Synthesis of the
20 peptides was entrusted to Thermo Electron.

[0123]
For immunization, 20 pupg/animal each of the

formalin-inactivated PA103 strain, the PA0427 recombinant
protein, and the KLH-conjugated peptides was used in
25 combination with an adjuvant. In an administration method to
an animal, a male BN rat (purchased from Charles River
Laboratories, Japan) was subcutaneously or intramuscularly
immunized with 6 shots in total, the first shot in combination
with a complete Freund adjuvant and the subsequent shots in
30 combination with an incomplete adjuvant, at 2-week intervals.
One week after the final immunization, whole blood was
collected from the abdominal aorta, and it was left at room
temperature for 1 hour and then centrifuged at 1500 G for 20
minutes, so as to obtain a supernatant having approximately 5
35 mL/rat of sera.
[0124]



m nutes, so as to obtain a supernatant having approximately 5 35 nL/rat of
sera. [0124] 34 Exanple 6: Purification of the 1gG fraction fromantisera
An 1gG fraction was purified fromthe rat antisera according to, for
exanpl e, the nmethod of McCaul ey R & Rack E; Mol ecul ar and Cel | ul ar

Bi ochem stry 1, 73-81 (1973). An 5 ice-cold saturated amoni um sul fate
solution (pH 8 was added to prepare a 43 (v/v)0/0 suspenS|on and the

obt ai ned suspg&salmmgvi@s Buruﬂrcead;(m orfct}(cbnre Ig@pfraatiore fifam aﬂtlﬁﬁﬁ@t es

Precipitates were ¢ e entrifuga 00

and dissolved in a %(5‘ nﬁﬁg éégf'l?ﬁ\ pW@phé?g?Bﬁ tpor% %W% 5% &g errent ed

with 10% lgljycggc@brm to, Ffbﬁ?ce)palfrﬂle? twlmfﬂdmldfeMSWheWR &d ke, of

an ice-cold satur oD ate solution (p P a

(v/ V)% sol uti % '@Q}'e&é' ‘ﬁpntgh 'I#égl ?éc?g’l g%t éé@\?@e A

%OS/SO: ved Sln ?cé—étdlmbmvtegnaﬁhﬂ@nmwmmﬁa‘ter ﬁomﬂuam (1?4 @)owbmﬂﬂ@@Tw th
o gl ycerol, and subsequen i over ni ga e

di al ysate wast@enPF¢RaRd aan(fy} e@/&égﬁ etHIRE 'gﬁ ?Bﬁangﬂgchgéﬁr@t ogdr aphy

I(DEAfE Togopeaghs%%&ﬁoﬁﬁa@ )stirked RASFobh Otmhpmhmaeem b | ednedeas an

gG fraction

nmeasuring ul trayi ol et 20 absor n at_.2
col | ected frafe6iPitRkes HYREHCP heéﬁe%l?}ﬁgc%ﬁ '?'P tlg%('p/ppl)ﬁyg)g?r 20 and
]Ehe lbuffer Waﬁnmmlé ﬁn%@hm%a\Mﬁmqo’BﬁM pomsmmnomhcsspmm d»ufﬁea. n a
i na

f t | ect ed
pur 1 11 cath®n (Pbin®) 19URPIaHENBAL M Ch A0 AKEER-pASTn H UM IEES r ot

antisera, andyjdye HS?%E&‘H "agaftesbynad editaon o FRONE cbsma sehergted ei n
was quantified accor

t (B Rad b d
net hod, and I@@WQ”WW'E@F& uﬁﬁ gfog}/Aéﬂ%y@&é% ase o%%%%ﬁb% t he
met hod of Har E%Ybéo'ﬁa@ 8§8t§1@omgl‘élféez \ﬁasﬁ@tsl botﬂhesméchbatm wegre

Manual , Col d Spring Har 88) was used. as a

f" npl e .al ter atl\(ﬁywe%lg
To a supernat &lrh$SQ)|fV9cdne”} a@ aﬂrﬂl 5aMa ROIGERSIKITERPPOSENASFe B FEr
renmoved %hgglea@é aid alyidl. 900%9 gﬂp&e?cﬂ Mamdt esubge@aentlyundialyzed0 nv

wihD ﬁcﬁtyé‘tr AGIRER e hChtpfabd Al ¢

the antisera gﬁ% gradugad Neéddedtgt rogmléﬁn@gtnange and:Hrioenatag raghyas
stirred for 30 mnutes, so as to produce jnsol u?]e mat t er, Pre%tR’eOlgﬁé

vere renoved EPRARITAYAREATIOAAM1ETORNE W or 108 PREELNrAHG
resul ting sol yi4on ceeckBan AassAd 1T oYaicRof. 45)Lmebbueing Tkirabtalited

sanpl e was concentrated using Amcon Utra- ore and t er
was final§ em@étpwat%2§%3l91( )y '%%I%’?‘ie&iegwb' V%S%?aqq{‘caeqﬁ Hg‘%a
sanpl e. 68 a”gj rﬁ cmouwasmer(wﬂﬁb edm?t’ﬁ ﬂ\b'b@fﬁerraWasarfmally
purification from . each Z L ugated p%s %(% &l %
0427L1- KLH an@MWLQ@KM AMPRS el ) a8 rr%%pééu alp cdr 608 to
this method, ay g\bh@% 14, @Ch‘n@rtﬁ‘ Heﬁﬁo&qﬁlwa%teduetteatas W 1YG Fostad
anti-0427L2Q 1 g respectively. The gr Or[rﬁl ns_were q éf&zed accor,di
DC Protei n As$dy IBINiHCatiRAY) fﬁ@@'éd e Phwih P%?V
eval uated by FGtBAFEMmMuUnized rat antisera, and this fractlon was
designated as anti-PA0427 IgG. The protein was quantified
according to DC Protein Assay (Bio-Rad) based on the Lowry
method, and IgG purity was evaluated by SDS-PAGE.
[0125]
30 For example, the method of Harlow & Lane, 288-318,
Chapter 8, Antibodies, A Laboratory Manual, Cold Spring Harbor
(1988) was used as a simple alternative method. To a
supernatant of the rat antisera from which insoluble matter had
been removed by centrifugation at 10,000xg for 20 minutes, 2
35 volumes of 60 mM sodium acetate (pH 4.0) were added, and the
pH was then adjusted to 4.8 with 1 N hydrochloric acid. A 0.06




[0126] Exanple 7: ELISA test |In order to detect an antibody that binds to
t he PA0427 20 reconbi nant protein or each of the synthetic peptides 0427L1
and 0427L2Q by the ELI SA nethod, the PA0427 recomnbinant protein was

di ssol ved in PBS supplenented with 8 Murga, and each of the synthetic
peptides 0427L1 and 0427L2Q was di ssolved in a carbonate buffer (0.15%
Na2CO8, 0.3% NaHCGB). 25 The protein or the peptide was placed in a 96-well
ELI SA pl ate (MekxiiSes pofTyperyNoNerid Tretativet éowkise | antisevar wiaghgraduady so

PBS suppl enenPEda ot WU P rEiFecand SiE kil & S RICRE20N "
'r goﬁ]x?gpn{)grgtm@m%gdsiaiﬁ t@Opsanggdtms_dlﬂé)m/eMaitanq Brecipittes weid at
Then, a seconﬂ%ﬁ“&o‘éﬁgi@%&?Qﬁ&%&%@tﬂge@§§§§gg§]} gqu]lhﬁl'?%ﬁ 'eggc? ’1%033;
;?O?go];n Olt 25 ng;lrréfﬁfbin@ ggﬁ%tri]igﬁslv\gkietg?mepas?dndhmm@hed Oo4Bepon filk@rew th
was carried odf&yph aP?Floﬁa plg gfﬁ%rﬁ%‘%ﬂ@%é@i@%ﬁ?%?%aﬁ@r%%ﬂg o
Per oxi dase  3@Millipore), and the buffer was finally exchanged with a PBS (-)
' solution, so as to obtain a final sample. 68 and 27 mg of
proteins were collected as an IgG fraction by purification from
10 30 ml each of the KLH-conjugated peptide (i.e., 0427L1-KLH
and 0427L2Q-KLH)-immunized rat sera, respectively, according
to this method, and these fractions were designated as
anti-0427L1 IgG and anti-0427L.2Q IgG, respectively. The
proteins were quantified according to DC Protein Assay
15 (Bio-Rad) based on the Lowry method, and IgG purity was
evaluated by SDS-PAGE.
[0126]
Example 7: ELISA test
In order to detect an antibody that binds to the PA0427
20 recombinant protein or each of the synthetic peptides 042711
and 0427L2Q by the ELISA method, the PA0427 recombinant
protein was dissolved in PBS supplemented with 8 M urea, and
each of the synthetic peptides 0427L1 and 0427L2Q was
dissolved in a carbonate buffer (0.15% Na2CO03, 0.3% NaHCO3).
25 The protein or the peptide was placed in a 96-well ELISA plate
(MaxiSorp Type, NUNC). The plate was left overnight at 4°C, so
as to cause immobilization. The plate was washed with PBS
and blocked with PBS supplemented with 0.5% BSA. Then,
each purified IgG fraction obtained in Example 6 was added as a
30 sample to the wells and allowed to react at room temperature.
The plate was washed with PBS containing 0.05% Tween 20.
Then, a secondary antibody (peroxidase-labeled goat anti-rat
IgG antibody, 10000 fold diluted, Sigma) was added thereto and
allowed to react therewith at room temperature, and the plate
35 was then washed. An enzyme reaction was carried out by
addition of a chromogenic substrate (TMB Microwell Peroxidase




Substrate System KPL) and then termnated with a 1 M phosphoric acid

sol ution. Absorbance at 450 nm was neasured. [0127] 5As a result, when the
PA0427 reconbi nant protein was i mobilized, the absorbance of t he
anti-PA0427 19G fraction was 0.961. By copfrast, the absorbance of a
negative control shamrat |gG fraction was 0.080. This indicates that the
antibody (1gQ that binds to the PA0427 reconbi nant protein 10 used as an
antigen i s cogipisnestd nsgbeem)t ikmAp4and dadm atermmnaied eaviéh, a hé

absorbances of  the anti-PA0427L1 109G and gntJ - 7L2@ | fr i wer e
0.353 and 0. 7BMOSPEOSHG ¢ iaﬁ_ééy. S‘%Jl’ﬁt findi cz{bedso']tgégft%t hé@an‘tg?godf)ﬁ?l 8\?5)%% hat
bi nds to the RAOASrdg®conbi nant protein is also contained in these

15fractions. [0128 Al ternatively, when the s [ [
_ ns. , ynt hetic peptide 0427L1
was |nnnblllzba}2?ﬁe absor bance of the anti-PA0427 19G fractignpmas 0. 750.

AR el e el areiiarai A At
. 015. i | C a e, antibo hrd ;
synt hetic pept@RobHZady ébﬁsiaéﬁq{ga&cec @5&@%?@%@%@%&28?(@%&“IOB NO:
g%i i OrF]’iO?le 7t Ihgv f‘?g?ﬁ‘iﬁn%% g@ﬁgﬁaﬁtgrtﬁegﬂmﬁar&emﬂ ai negative lgentrol
- | : absor bance 0 t.i.- 7
fraction was 8ham, réﬁdlgﬁi Jrﬁﬁ‘aPBat‘%gst Rabsbhg gﬁ?%ﬂdhg%&% L@%Aat?thlends
ot rastt he e At B e e T s - e
LI . A |- F . t
thi s i ndiléht eySeaBStae HHIFBBdY QR n %ﬁﬁdgrﬁ'ébgﬁgﬁywﬁg{ %c&ﬁé%t ?32
300427LL 1S Nito RRIVGY Nefle Tablbbdriest | of fH¥L28hti-PA042 Fut t HgGrored when
e synthetic peptide 0427L2Q was i ?TTD i.1ized, the 38 an 0of hﬁS
anti - PA0427 | §GtiPAQ43ALARS olHeo. TECURRE afere he Bsrgégr b%ﬁ‘ce o@' ALY
gggﬁgggg ?f’gg@%ﬁéétiw r #hid ARdicARd enRavachd AfiBb oy s(IgGl) dhaésbinds t he

at binds to the synthetic peptide, 0427 . ’ '
the amino aci €0st@eRBE42IEDECOMMRINF)L Wﬁégb'g ‘Fh@l%%t%#ri?@éngét ?'gglté%% 2?
regi ons, ]Biozg%(gd-gﬁg in the anti-PA0427 1gG fraction. The absorbance of

the anti '9G was 0.361, and this indicates that th i
(19gG that bih@d % e anti body

Alternatively, when the synthetic peptide 0427L1 was
immobilized, the absorbance of the anti-PA0427 IgG fraction
was 0.750. By contrast, the absorbance of a negative control

20 sham rat IgG fraction was 0.015. This indicates that the
antibody (IgG) that binds to the synthetic peptide 0427L1
consisting of the amino acid sequence (SEQ 1D NO: 5), one of
the putative extracellular regions, is contained in the
anti-PA0427 1IgG fraction. The absorbance of the

25  anti-PA0427L1 IgG fraction was 0.117, and this indicates that
the antibody (IgG) that binds to the synthetic peptide 0427L1 is
also contained in this fraction. By contrast, the absorbance of
the anti-PA0427L2Q IgG fraction was 0.034, and this indicates
that the antibody (IgG) that binds to the synthetic peptide

30 0427L1 is not contained in this fraction.

[0129]

Furthermore, when the synthetic peptide 0427L2Q was
immobilized, the absorbance of the anti-PA0427 1gG fraction
was 0.569. By contrast, the absorbance of a negative control

35 sham rat IgG fraction was 0.063. This indicates that the
antibody (IgG) that binds to the synthetic peptide 0427L2Q



5 the synthetic peptide 0427L2Q is also contained in this fraction. By
contrast, the absorbance of the anti-PA0427L1 1gG fraction was 0.101, and
this indicates that the antibody (1gG that binds to the synthetic peptide
0427L2Q is not contained in this fractiog 10 [0130] Exanple 8: Wol e cell
ELI SA t est For whol e cell ELI SA Z bacterial solution of PA103
strains cultured overnight in an LB nedium was di spensed at a concentration

gf 100 ﬁf}N_el IctdﬁttaQn?ngghfwelahﬂﬁﬁl SéidJlTsﬁmlelTﬁtd K/SE@dn)N%ég,m)qf el O\A,ed
i nobi i zation a or our. The pl ate & A S
but f er (TBS dvhtadaiwenng.a@@d)oluf%er@gzef‘saﬁ& 698@%@#% '{f"h*ﬁéb?ﬁéﬂpﬁ? 21 e
]gTBS cont aibniraﬁsgf%aéﬁgme ‘fﬁéuﬁbébbbﬁgné- offftﬂ]seza‘z%téﬂ?j\(lé‘ﬂiﬂﬁLﬁQr :Ig&cwage
raction obtai'ned in Exapple 6, was added .to : we a . o)
react at 37C @G0l R&S .tg%t’ﬁgl%i E@?ga‘fth&@(gﬁb%??/yaqgi%@ogﬁae l?'(mg_'dt&
(Deroégdggehlﬁ@ls%tggﬁh aabigrd@b.qlmmt isbatho co0R8irfed dndiHistfeactisingme) .
was added thereto’and allowed to react therewth. e or
hour, and t heByl e@Btrass, tthen aksok8aNCEn O n%,%g%%pggﬂ}*\,v;;@g ﬂ%&ﬁaé out
iP” the ddafk hgagdé{féga@fd @h%;m)dﬁ‘éﬁgé%ﬁhﬁtbﬁié s’ﬁrﬁttilﬁffwmbﬁ)omm bri]ndsh .
er oxi dase subsfrat’e System an rmjnated with . nhori c
aci d sol utionto As@r BYAEBESIC MHﬁﬁmﬁﬁbég} el®. T®€3E?B%§$]da%sﬁﬁ'{g, t he
absorbance ofgthggnti-PA0427 | gG was 0.713, whereas the absorbance of

negative control shamrat 1gG was 0.240. This indicates that the antibody
(1gG thao relddydDies the extracel lular region of the PA0427 protein that

i s exposed ong QTBNAK HARE UHINEs dspetdstsur face is contained in 35 the
anti - PAQ?Z? Ig@%ﬂﬁﬁ’véﬁﬁéﬁgr—gnges Pfs ihe antﬁl- %Qf#?kéailncp and
the anti - PAD427L2Q FaiGwirele OeBSELLY, asBapteda! selupab: oL BN i |
of the. Proaz Tl P o L e mer o nosa el
surface i s al eoncentratied iaf t h0Se éhﬁbﬂeé's_. ”_%5#[%1?2] aéiyﬁz_ﬁeggié@suﬁtce
156 o A0 RIS ke, BN, ToRGRE e otk et Fendy 20
studi ed for iheuspsohhe atateiwasuthag t"‘fﬁsrb%ggéﬁ‘ﬂgif'oéi Yt Bhrrer” (18
containing 0.05% Tween 20) and blocked with a blocking buffer
(TBS containing 2% bovine serum albumin). Thereafter, each
purified I1gG fraction obtained in Example 6 was added to the
20 wells and allowed to react at 37°C for 1 hour. After washing, a
secondary antibody (peroxidase-labeled goat anti-rat IgG
antibody, 5000 fold diluted, Sigma) was added thereto and
allowed to react therewith at room temperature for 1 hour, and
the plate was then washed. An enzyme reaction was carried
25 out in the dark by addition of a chromogenic substrate (TMB
Microwell Peroxidase substrate System, KPL) and then
terminated with a 1 M phosphoric acid solution. Absorbance at
450 nm was measured.
[0131]
30 As a result, the absorbance of the anti-PA0427 IgG was
0.713, whereas the absorbance of negative control sham rat IgG
was 0.240. This indicates that the antibody (IgG) that
recognizes the extracellular region of the PA0427 protein that is
exposed on Pseudomonas aeruginosa cell surface is contained in
35 the anti-PA0427 IgG. Alternatively, the absorbances of the

anti-PA0427L1 IgG and the anti-PA0427L2Q IgG were 0.555 and



10 Pseudonobnas aerugi nosa by nurine neutrophils as an index. An 8%
casein solution was intraperitoneally admnistered to a mal e BALB/ c nouse
(purchased from Charles River Laboratories, Japan). Six hours |ater,
peritoneal cells were collected. The periggneal cells were washed by
centrifugation 15 and then suspended at a concentration of 2x106 cells/nL

in an RPM -1640 nedium (G bco). The cells and fluorescently |abeled P.
aer ugi nosa PADOS96Y, rreispeativelyed Mishndisatesatbaidihde AP oy é1841j dated to

m xed cul ture ' f : f I $iat S iQf r

conpl ement (| &%ﬁ%gnB‘?%éngggc%%%gﬁgﬂ?%EEQW-%é%ng?g%?og%&ﬁptmtf ipéed
from control exposeda obt aPseddoynanasniaerginesaof CeHl yswifagdj usand!Soaft er
such cul ture, C@@Sﬁﬁg‘ﬁ iiﬁiﬁé?s sgéﬂﬂe@gsa was neasured with a flow cytoneter

(Epics LX I, neu region was gated, and the fluorescence
intensities of0132J00 25 cells were neasured. The average fl uorescence

intensity vas ;g%iggfﬁ |9alngi9:§§§§€f‘g%’t]\ﬁgi%%in?iﬁﬁtc]};i\bir_l} Yest 0133 As a
result, the a utrophils cul tured
with P. aeruginosa The fpurfieslerdgs ofrattio rs0 i 0dt2Zhad o G/ ebtained

ti-0427L2 . 2 '
?Inulorescencg k&%\ggf]gl @é‘%‘%é@éﬁl?‘%ﬁﬁﬁﬁé%ﬁtﬁF‘ee\gg\?m{ﬁé’é#@éréﬁgr %a in
the presence stud Rfonl itndope0nky/ attivint r alsimgG ther epbagecybasio. 4af
ti , ~d trati t he. i AR til.s 7L2
g6 (0138 §§%%%%%a%83ew§wifs?ﬁ°ﬂé{ﬁn@f4'hé'n'é%vQﬁoaimﬁsﬁ&%g;hﬁ%%n;
On k aft t he AT 8C%i inz abludio hnwiasairdira p&ritionie a8 ted
peSt Yﬁg 0227ﬁrQKﬁH (l;]:) ta: m“ntzﬁ%] gn{ni/v amﬁér p%el kw'ﬂr ﬁgirﬂa% (§l§%}, De
NO 6) predic 2d %yni‘ﬂge S%I{}g/e%t |‘E@ %t o(;bg"r% é‘% on secongary structure
and t hr ee- di neapiovatd riets; utapan)i nf Gixathicursabater, t perkoaeidnoslls were
[ PAQ427 tei J. Biol. 4, - :
b o6 di nens SRUFEeTuct e Pﬁflxﬁns@fﬂ%oﬁgpanwé?ﬂ*@as%E%&%igﬁ@?g?%
(!\lathur e, _12900a|n4!05hea_14u9¢?)1dTer3iDaboa)mmct:ehmm?{micn‘dZﬁrL‘uO igekl iLn:an ia)'E
with an inco vant...Thre er e E%ﬁ’p{
nodes were agggﬁ)gz}iaqdweipregéy% Eﬁ’ﬂgﬁa%estﬁga a!.’:el'l'%eeaolﬁ ;jiqne nt;fﬁpsé?/ odes
hed wWdlhelked RRM - 1686 gvpdis i 103) , shrainsheytreeted t hwi ted
ﬁg\iegﬁstﬁe frosted orﬁ%i n o%lSarsnl'(RdAe I)%Se .@ey: r}gd £ SP nOthe
obtain a Iyrrpﬂaﬁag‘é”ﬁéll eﬁ¥§? e ﬁub%e?%?g §r’r§]ﬁ'% gi gé@ Tlﬁe Ogig(;{thg
| ynph node ceRI5siwéoe WsHeouky inethei prgsenoa doae compglementy S
[ M -1640 mnedi he ot | e
ol 19) WAl cBIOM A R/ c e, 8&5?@6%%%@5?%2@9@%&9 ﬁi‘%ﬁ”‘f@@a}q
d 37C i BRM 011640 seedi obtaiovedaiby ad MbticEBERi¢h earfabnbpva meadjevamt, d
?Re thusI (r:]u?':]cr d ?m Igﬁ%l gelalq dulrimnag%ﬁe Gx 8“6 f'%a g&ggen% %"%ﬁhan
wer e washed béfg%rntﬁ"rcﬁhg%ﬂiﬁﬁeusq g%yﬂé fg4§ ﬂég't an m'xedavmf t he
?f or ﬁrrengi oneﬁitlytrrahtfhrmﬂe cs/%tbmeil:cér?C(fEﬁihslt LX 28, r Goiudter).t hé\ nnebtropitilt he
node cells.to the nunber o onmm. ce . .
4yr1rp The ni xeb€eK? sWaer 8 ﬁ{'r?P&ggﬁeg%fﬁi%r(ﬁfcred#$o'?ﬁgﬂ%ftﬁgggé?%@éy
supernat a8 weelldi acaededeasudetihe Tiet| sveragesfllibireseantyg indensitd.was t he
centrifuge tube containin a solution 30 consisting of 2

. t\t}focellsh.l mf.o£
g of pol yet hyHSRd aﬁyac'bl'”af% 11888 MARGY™MIP% chenical Industries), 2 ni
of an RPM -16#0188di um and 0.2 nL of DMSO (Nacal ai Tesque) was gently

e e e e ke B FELUM SRy ERbE IR eRed bRt er RE
RPM - 1640 nedhentneshiddediturededtiover a®ruiginbsa. imthec@reseneeeof 100
centrifuged al 1090 R4 580 2gThiUt&sei-095%L 389G were 0.39 and 0.52,
respectively, whereas the averagé fluorescence intensities of the
neutrophils cultured with P. aeruginosa in the presence of 100
pg/mL and 200 pg/mL control IgG were 0.36 and 0.41,
respectively, demonstrating the opsonic activity of the
35 anti-0427L2Q IgG.
[0134]



40 supernatant was di scarded, and the cells were sufficiently | oosened.
Then, the cells were suspended in 50 nL of an HT nedi um (G bco) and
cultured overnight. Thereafter, the cells were collected by centrifugation
at 1000 rpmfor 10 m nutes and 5 suspend in 10 nL of an RPM nedium and
the cell solution was then added to a bottle containing 90 nL of a

nmet hyl cel | ul ose HAT sel ecti on nedium (Stem Cell Technol o es and
sufficiently pixetipleThe: Pregrhraeidrs of mibmeakenhy laaklbodwSMARHI um wer e

seeded at a concentratlon h.to L Sit|er e
cultured at 5% o, ON& éi‘qu(j%q]ggﬁﬁnkf‘ PB?t i@%&ﬁr@% gt)dh‘ef;’)‘p?}ﬂgf% gfltH’io to
14 daye | atersheol RaseoRfugutsd dm‘?tc'ﬁe"““mm ’“‘E““y“é{wm'gie 2"
96-wel | mcr oﬁPé@E’VﬁoﬁxﬁrQ‘@iﬁHQ{]sreﬁ 8%5@ ﬁ) N@g rrléao gnt |yl ggy of

the synt hati cPhShtnde. SE 0O bosts “"t”a.“ﬁs‘?“m“'em?"mm Dl bl or
regi on (SEQ | Hhrge- @W%%'Oﬁ@t?&,tf 'éEIéLW{? quﬁ@agl(_)%sigggg%%% 8%% e 7.
Noreover, an aahibasded Natadu2is t probeirpel. smacecmnp.sem@rﬁnasz 9,

aer ugi nosa was _de

ected by the whole c ELISAP |$§&
[0136] (2) C 8RBIP o2 %%Qi/s apﬂd)ddf‘l"ﬁ& aHf‘l%%9 8 ‘é £ he hygrl donmas
determ ned by, ?gru;e%l[]nggtgop,r q@m@/e t,(»:g/@eH?_ﬂt (Nvaidyregf ZgrtﬂOB,r d€15 W@h%ﬂi}%k,t ed
to 1 hybridona usin % iU t
BM Con)él ri'éu HPOREEET VRS GFEUM gu§p|”aw§§{n€r&ﬁltﬁ%“a“é'gho§ﬁ a‘éﬁw}ﬂﬁaﬁ@e
di spensed at 8?@05 RBL T afh e QTast Ahdreetér, t thé hgubgéhslad)flyamﬁﬂ oe-des |

cu

pl ate, followe lture, One to t weeks | at er cI ne Inpézoed by
t he met hod demrﬂoeais@mt'FﬂHYp%@% f Ypdge, alsitest % e%@l&?i
nonocl ones pr YDAt d I Tter @ﬁt RPMI-&G@UhEdmnh;(Enbdobm

d ted t Nat | | titut f d.lnd d 35
Tethnol ogy. | Ane: ft@ﬁyokﬁé'?@anr&% obgErranPERBen AT droaeY REHIORE BE
No. - FERM4EP- 19?%% %%5@ ghBeérusheld [ 94344 t63dbtainvatllymphlmude adll tebt s

ond prodict D oroplas e SomClasenn T hge s hpieS R Hadgrabrg
50-nL flask, gngtedwinhad Hy aehtandgawldvrzad1 D00arpAYFECS RPiutesduamg MAb
produced 1n tg% Clglglt\’llfr&iléper;\g%tu?m OfOn the other hand, myeloma cells
(P3X63Ag8U1 cells) were cultured in advance at 5% CO.,
20 relative humidity of 100%, and 37°C in an RPMI-1640 medium
containing 10% FCS (fetal bovine serum), and the thus cuitured
myeloma cells during the exponential phase of growth were
washed by centrifugation using an RPMI-1640 medium and
mixed with the aforementioned lymph node cells, such that a
25  ratio of the number of the lymph node cells to the number of
the myeloma cells became approximately 4:1. The mixed cells
were centrifuged at 1000 rpm for 5 minutes. The supernatant
was discarded, and the cells were sufficiently loosened. To the
centrifuge tube containing the cells, 1 mL of a solution
30 consisting of 2 g of polyethylene glycol (M.W. 1000, Wako Pure
Chemical Industries), 2 mL of an RPMI-1640 medium, and 0.2
mL of DMSO (Nacalai Tesque) was gently added. The cells
were mixed by slowly rotating the centrifuge tube. One minute
later, the centrifuge tube was slowly rotated, while 15 mL of an
35 RPMI-1640 medium was added thereto over 3 minutes. The
cells were centrifuged at 1000 rpm for 5 minutes. Then, the



the cells thus obtained was detected by the ELI SA described in Exanple 7.
[0138] 10In such ELISA for detecting binding to the well on which each of
no peptide, the synthetic peptide 0427L1 (SEQ ID NO 5), and the synthetic
pepti de 0427L2Q (SEQ I D NGO 18) had been gﬂsor bed, the absorbances were
0.049, 0.049, and 0.610, respectively in the culture supernatant of the
hybri doma 15 deposited with the National Institute of Advanced | ndustri al
Sci ence and Tegprehatsnt | Was ndisanaledPatamd Ghgantalls Demrsi tsufficiapély t he

accessi on No. FERM BP-1 nons rat| n spechfi I
binds to the $9P¢¢ReEfc pé'b?ldgﬁ&ﬁ? %Qgg%BﬁgQ%PSW %Gg&oLd%?eéh gﬁ d
[I_ﬁl?’ﬁ] b(4zj |nn’gédn_|rﬁe|(gilbmﬁaaﬁﬁl Otﬂltumedsowteealgimﬁ pﬁ‘]ccbmneafitm dhavells I

e hybridoma deposited, with the t|o i a
Sci ence and T¥@IfCOYECted Ry centEiYpa &%ﬁ?@%@ﬁ%ﬁ pos g‘?y{%ﬁéﬁdthe
accessi on fo. shipk n%@cBl?lemﬁwl\_Naﬁ nt R@4T irhedéair,y aadntine sceli exblaticn
concentration of 1x 07 yb |, dor nas/ nou t.0 BALB/ c-.nu/ ur chased
from Charles ®Ma%r ‘i)(?‘?gs Lo afan)t 06(]2% te° ?6@)‘ ka atgﬁ'? tﬁQ &
ascites was C@héﬂ@w‘élldeeqqnwafs@@tidn trhedagai t(SstemsCepldJrTefdl‘mblbgiea)a
met hod described in Exa

le 6, dt 30 .obt
was desi gnat e@ gk saHfict ti’?LQ‘(Q(ga e%dn'%ﬁgalf:g shrb(’fh ﬁg%ﬂfr%&ﬁ%g %ém
Neing o monoclAeajhh LA seeded e e B by Lonl ).
usi | i S i i ni a
35 [ 0140]10he dipBeBody N &ells: NEFo1@NENES S5 7or CDambEIRNY S DTARYsPhor
t he synthetic ]Wd dgndSBR-D N&p &gg(,m@%eéptmtt@d iy ddys EateSA adsaiéded

Ex le 7. [014 As | t f det ect
the 5 bl on .wrlma@nma bagroniLonp i Few N Ll oalers b
absorbance of JHe Rl - O’ﬂﬁéb’e’%&%rﬁésmre Bi}ﬁ(ed\hﬂi easd tfoethbs anbanoed of

negative control shamrat % dem)nst rating that the MAb that
binds to the pRA &QTW%”rSY‘UHQ@é@te or [aofﬁl Wd8¥Peover, in the ELI SA for
det ecti ng%;&)l ngbqgﬁ]o the well on which the synthetic peptide 0427L2Q ( SEQ

ID NO 18
(1) Screening of antibody of interest

An antibody that binds to the PA0427 recombinant
protein or the synthetic peptide (SEQ ID NO: 18) containing the
putative extracellular region (SEQ ID NO: 6) was detected by

20 the ELISA described in Example 7. Moreover, an antibody that
binds to the cell surface of Pseudomonas aeruginosa was
detected by the whole cell ELISA described in Example 8.

[0136]
(2) Cloning of cells producing antibody of interest

25 The hybridomas determined by screening to produce the
antibody of interest were adjusted to 1 hybridoma/0.2 mL using
a 10% FCS/HT (Gibco) medium containing 5% BM-Condimed H1
Hybridoma Cloning Supplement (Roche Diagnostics), and
dispensed at a concentration of 0.2 mL/well to the wells of a

30 96-well plate, followed by culture. One to two weeks later,
clones were analyzed by the method described in the paragraph
for screening, so as select monoclones producing the antibody
of interest. As a result, a hybridoma deposited with the
National Institute of Advanced Industrial Science and

35 Technology, International Patent Organism Depositary under the
accession No. FERM BP-10782 was obtained.



been adsorbed, the absorbance of the anti-0427L2Q(48-5) was 0.585, whereas
t he absorbance of negative control shamrat 1gG 15 was 0. 063, denonstrating
that the MAb that binds to the peptide is produced. [0143] Exanple 11:

Abi lity of PA0427 reconbi nant protein-i mg4ni zed rat sera to defend agai nst
PA103 strain systemc infection in 20 normal mce 1In evaluation with
systemcally infected nodels of normal mce, PA103 strains suspended in
5000f a sali n@]:ﬁﬁﬂai ning 5% nnucin were intraperitoneally inoculated at a

dose of 7. 0X1€€) % ’?PCE%E'OMTA@ '()P%@Istgna 1&ignsf MAR- 1 moce (purchased

25 from Charl atori €s, | medi ately thereafter, h
serum sanpl e 5 fol dTHel wledesi taf antereste Ui AQRE LY, s@@'é‘@rﬁFeQ #s&hsr 10

m/kg fromt hS%@%th%ﬁ{)ﬁ q}%bﬁzgéggdﬁé’aﬁeha& gf%%@f’tlhvﬁ p el tp{aﬁ@aen;t

the infection on surv 0144 a result
out of 7 r§ ce50ratL i fiaskgr@u'mta v?rb@rmvheg‘éasmemt E@Itus“ﬁém'r'atd ses/o

obt af ned. by agnLSAETham g Ok R BELILATn BRE ARElrediigtperbad.omnd

t he renai ni ng trast surV|ve group
to 35 which ttige feellmithasi obtained wlamimcsedaby tmmﬁhlﬁe&i %ﬁcr g'
obtained in EE | e, 5_had been adm nistered. It was thus 43 confirned
that the fornalP PH%ZElvated PA103 strai n-i muni zed rat sera have
protectlve ac[oyBBg agai nst the infection. Under this condition, 6 out of 7

o gtee,sﬁr}’ﬂg‘ﬂ, Izgdt? A %Mﬁé& (ﬁ%teecppf%zglnrd?ﬁ?]”%% well on which
each of no peptide, the synthetic peptide 042711 (SEQ ID NO:
5), and the synthetic peptide 0427L2Q (SEQ ID NO: 18) had
been adsorbed, the absorbances were 0.049, 0.049, and 0.610,
respectively in the culture supernatant of the hybridoma
15 deposited with the National Institute of Advanced Industrial
Science and Technology, International Patent Organism
Depositary under the accession No. FERM BP-10782,
demonstrating that the MAb that specifically binds to the
synthetic peptide 0427L2Q (SEQ ID NO: 18) is produced.
20 [0139]
(4) In vivo cell propagation in ascites and production of MAb
The hybridoma deposited with the National Institute of
Advanced Industrial Science and Technology, Internationai
Patent Organism Depositary under the accession No. FERM
25 BP-10782 was intraperitoneally administered at a concentration
of 1x10’ hybridomas/mouse to BALB/c-nu/nu mice (purchased
from Charles River Laboratories, Japan). One to two weeks
later, the ascites was collected. MAD contained in the ascites
was purified by the method described in Example 6, and the
30 obtained purified IgG  fraction was  designated as
anti-0427L2Q(48-5) IgG. The IgG subclass of this rat MAb was
determined to be IgG2a and x for heavy and light chains,
respectively, using a monoclonal antibody isotyping kit (RMT1,
Dainippon Pharmaceutical).

35 [0140]
The antibody that binds to the PA0427 recombinant



5 Exanple 5 had been adm nistered. It was thus confirmed that the PA0427
reconbi nant protein-inmuni zed rat sera have protective activity against the

i nfection. [0145] Exanple 12: Ability of PA0427 reconbi nant
protein-inmmni zed 10 rat sera and purifigd 1gG fractions to defend agai nst
PA103 strain systemic infection in neutronenic mce I n eval uation

with systemcally infected nodels of neutropenic mce, 1%5 %lﬁgﬂi g:igl I ne)
of cycl ophosppestala 6hehe srnhthbeticepeptiste (HEA 1By NG gha) Avas icghriad
prepared and 15 . nt (A I 1 at a dose of 125 ng/kg to

4- week- ol d maP¥ %Eiﬁgéeagﬁgﬁkﬁgpwrﬁg%gg (3 doses in total), so as to
reduce a neut[ophil |evel in peripheral blood. Then, PA103 strains
suspended in 250 1.1.1 of al.in r e iradtar ri Y biRQ oedhet a
dose of 1.0x105 cfu 'Froﬁsge%%’li’ 20 %H%g’) %t%gﬁeem‘r?rigg%ﬁﬂnhédibat eIF.i‘;d t hereafter,
each sanpl® (gl sena whileh 5 thel dPAD#RTedredambinaati MyotgHy &ach BECPhe
purified IgG fractjons s_adjusted t N ' ' A@S906,
adni ni st er ed Qgsaréﬁae tﬁ% ?Lgsbfgﬁag% &kgh?r%ﬁé't g@g&?ﬂ@%ﬁﬁn@asﬂen days

| ater, proteciiiereaet ithit sbsgebaatet bf nedativeonontinl2shast diaki Hed Wased on

survival. [0146] As resul.t, . .whe ra r a ejg al |
mice died in 8 gguﬁfl@r@%ﬁtﬁt'ﬁ‘@ggp%ggﬁh&w{'ggltahs a%??aagefsbe;%geo tﬁgﬁiaggdisby
adm ni stratioprgauQ@Uy an adjuvant had been 30 adm nistered. By contrast,
all mce survived_in the group to which the formalin-inactivated PA103
strain-i fini ¥8d42dt sera obtained in Exanpl e 5 had been adm nistered. It

was thus confirmed Muredve, fiar tiaei BLISAcforv aetd cEHADDipding ntd dhenwadl rat

sera have protective, activity ,agai nst_i. hnfegt4 Qn t h
condi tion, IO5 8y Witich Eﬁ‘@es\é'ﬂm/&}ﬁdj?Plapﬁeb%rz?}pi@o(%ﬁpgzbt ﬁ@b%@z?ad
reconbi nant ppeicdi BrdsHFBRIdZ cEhé aibsmibaras aifntue i anti4d427AA0 S Haddeen

B ot e n- £ mmun®z 58 v gEsas v o BRgrhane SRR e SEa| SARm rap 296 )
[0147] 15 was 0.063, demonstrating that the MAb that binds to the
peptide is produced.
[0143]
Example 11: Ability of PA0427 recombinant protein-immunized
rat sera to defend against PA103 strain systemic infection in
20 normal mice

In evaluation with systemically infected models of normal
mice, PA103 strains suspended in 500 pl of a saline containing
5% mucin were intraperitoneally inoculated at a dose of 7.0x10"
cfu/mouse (14 LDsg) to 4-week-old male CD-1 mice (purchased

25 from Charles River Laboratories, Jlapan). Immediately
thereafter, the serum sample 5 fold diluted with a saline was
administered at a dose of 10 ml/kg from the caudal vein.
Seven days later, protective activity against the infection was
determined based on survival.

30 [0144]

As a result, 5 out of 7 mice died in a group to which
negative control sham rat sera obtained by administration of
only an adjuvant had been administered, and the remaining 2
mice survived. By contrast, all mice survived in the group to

35 which the formalin-inactivated PA103 strain-immunized rat sera
obtained in Example 5 had been administered. It was thus




5Al ternatively, when the purified IgG fractions were used as a sanple (0.5
ng/ nouse), 6 out of 7 mce died in a negative control shamrat

| gG admi ni stered group, and the remai ning 1 nouse survived. By contrast, 5
out of 7 mce survived in the group to wyzxh the anti-PA103 | gG obt ai ned
fromthe 10 formalin-inactivated PA103 strain-imunized rat sera had been
adm nistered. It was thus confirned that the zﬁ%éi-PA& 3 Ig,G has rotegtive
activity agai febfirmed khakithen founadim-inpstivaiey (R 3 ssEgingmmiuRige

survived in t p i ARELVOR2 Hela hGE RS aimeetion . Exampler 6
had been adm lrrﬁ?_tst%;e?gdt‘%ggm?tre\?\%éﬁtgﬁugtgonfi ré%ad that the anti-0427L1 | gG
has prot ecti vEhigcepoditjongd# mut ohe’i ATiEEt SURVIVRSH Bdvidre aropR ter WhlgNce

survived in the @ ??rté@?irﬁBiﬁé"'ﬁt EeWﬁhﬁQdiﬁé‘d%t%é‘@dUtaﬁ%@@ﬂhe 6

had been admi ni stered. was thus confirmed that the anti-0427L20Q |gG has
protecti vé® acExampieagahast bera admifisteiash. Humarthviseconfismedithatni ce

Were survivedyn tHe 05 oURdcMBGENE NpraRti HRRLAR S 1Bk |8GaAShagL MAD

obt ai ned i n Exanpl been adm ni stered. was thus confirned that
the anti-0427ppaigaAv& pctiyiinagainst dbve ifegtioinvi ty agai nst the infection.
25 [0148] EX&T@#QS 3: Ability of _purified 1gG fractions to defend agai nst
mul tidrug resrStant Pseudononas aerugi nosa systemic infection in

neut r openi c : Akt y PAQHA 27 clracosnbi g Db oL i A ELUENIZEes

X8 aMalallr, () d AEYRES
of anti myey obj n oL . {4 d i t s n |
of antl Tu OOkA aganthd ohuPifldd HAM. KRS tF8381 16 SRUATRNAR AREHIDAFE3
ci profl oxaci ng 3G Visttgnmial infeatie 11110 a4 &N cal |y i nfected
nodel s of neutropeny j st Ll ; ald f {¢Y was
prepared 35 and inﬁréperﬁgﬁgw;\g rr?l n%g%téé:rgééa;lg aqgl{(;(g%téo 1r§gﬁ)§é§)k (ﬁto

4- week- ol d rraheuttmp]ermﬁccemble,daerFB,mga’,mhndsali('ls)d@§e§YC|OPhL¢55It>bﬁa‘ll%,e S0
as to reduce j i } [ b Rﬂxfl? N} ?gﬁgﬂ() rains
suspended in %%%Shsggpalfes#aqq’iyﬁé %\%ra[ege?rﬁ:sgger?t%nea W{/%Hﬁé te a?ﬁg dose
of 0.925%505 ieftuapetiseneally viHbministered cat amaeseat ofy kher ¢agl ke, t@ach
purified 5 1g& | RSt se of~2 | hkgn ( i

ng/ nouse) fro%‘?’%gkcghdggﬁa%rgﬂ ée\%ﬁ‘%dg{/nsaq%?e;sf p%b'?aerﬁ: i?/eg%cg?gle%ym

agai nst the itfted),i so wastdereducaed basddophilsievelan. ppoiptwgradsblogddsul t,
4 out of 7 m i edal LV 1Q s rat leg ¥ kS

group, and thgﬁ?gmgﬁilp;S%ggééSSP\%?\%{&].%% H‘co%?g]aﬁ, Oé’s gj%ﬂ% ?n&(r:'gd
survived in timErgpetiponealllyi trocul@tedt ot rAtose 96 bifbdl heefefmause (74

1t was RO ceRrt R TRt Bk SIS o Lesfi@r Rac RN (ke o
agai nst the isgrcwere SUfdkt dihited onidht BosaliBep@ndfeactniafetkarpurifigd n
o 1 22k M T e PR3 S OO Bl o
protective acadministegeidnat a desenbéct0 ar. 2048 ¢ky F®m theegaudeal vein.
O L0, SO e PR AN SRR peindf ot IFvER8E, s
subst it uBbonsdetermined based on survival.

[0146]

As a result, when the rat sera were used as a sample, all
mice died in a group to which negative control sham rat sera
obtained by administration of only an adjuvant had been

30 administered. By contrast, all mice survived in the group to
which the formalin-inactivated PA103 strain-immunized rat sera
obtained in Example 5 had been administered. It was thus
confirmed that the formalin-inactivated PA103 strain-immunized
rat sera have protective activity against the infection. Under

35 this condition, 5 out of 7 mice survived in the group to which
the PA0O427 recombinant protein-immunized rat sera obtained in




2. A peptide conprising the am no acid sequence of SEQ ID NO 5, or an

am no acid sequence of SEQ ID NO 5 which contains one to several
conservative substitutions. 3.A protein selected fromthe group consisting
of: (i) a protein conprising the amno agu d sequence of SEQ ID NO 4;

(ii) a protein which conprises an am no acid sequence of SEQID NGO 4 in
whi ch one or nore am no acids are del eted, substituted, inserted, K or added,
and which i s Exaotplendl hpdeheevahdministerast.ot & waokbust cagfismehdhat no
aci d sequence,,0f : bld)s a j K [ & o] by

pol ynucl eot i dQ%%%&rN?&ﬁ?ggBmé etr E???%@eﬂﬁﬁgﬁnl(%?oﬁg%t gﬁ%ia have

pol ynucl eot i dprotdativerotiaty dgaiast theaicifectioguence of SEQ ID NO 4, and
which is funcgg)%%l]ly equi valent to a protein consisting of the am no acid
sequence of S NG 4; and (iv) a protein which conprises an am no acid
sequence Mavi ng 70%ternativaldenihen the hputéieanilgb deactiopgueede UFESEQ | D

NGO 4, and which is functjonally equjyal gn [e] Sk St i t he
am no acid sﬁﬁ&éé"&?@%@?@“ﬁ@l&%ﬁngaﬁ?f S’J? %ﬁ%%gl?lagﬁ ézﬁn% ?tsll(a%g a
protei n accordbnrdlioskani mad, IgG-adpepistigedcgoodppgand dairemaging. 15. A
vacci ne conposition for .use in,the nreyventd gn .or ot : - AHS
associ at edrr\I/)\,i WP%%M%KE@ agmgqq{gtgg,sgtﬁng)ﬁtsmgf gﬁ%ﬁﬁ”g&'\"%%ﬁﬁﬁ?ﬁ% on
according to gteup 4to andhiyh i aha | wnei At 0Bor ByGhaohtaimed cdrom the
acceptable cagriers, dilyent dj_uy . i y aj a
Pseudomork afé?ﬁﬁﬂ?ﬁb‘s?ﬁ‘ﬁ@@éécbmﬁ?% %ﬂa&n%ﬁﬁ%ﬁléﬂe?@%#ﬁr hgaf B%?thl onal
fragment ther gafninMsesreid) t be was tilus aforifivemisle tHatottes aieti v h0Sal@do427
rotein is a cell surface-exposed portion pof e P nas [
bA0427 pr ot o R8s A OLERE et PEONYOE: 29 UAEt DRal TEGIRTRt & haTagr TR
accordi ng to gbadmi6n, et mft Tensiell ssmvieed-iaxpbeegrpopt tomwbich Hbe
Pseudonobnas aer ugi 0427 protein is _sel f { gsting
of: (i)a prot éﬂﬁ“@%&ﬁgﬁﬂg’z aiEd L& @@ﬁ%gﬁﬁﬁﬁg%ﬂ@ﬁg%(l i)
a proteiq5wi o veQETH éﬁe%oa\lﬁir@:iédotlm dgeegnenmzansa@@ hao, pnbtioelent'\Mﬂ cg
one or nore amno.acids ar eted, substityte ented,, oL a . an
whi ch is funcBFENAY yagamﬁaﬂz}ﬁ 'tr%eg%'ﬁrnbt ei Hfod%ﬁ’s\}leg’tsi ﬁg Nt t(?lfe gmﬁbc_é;ci d
sequence of SEQryREIthe(iolp Zopndtichrtikhachi 0% 27EBQeIyGyobtained in
pol ynucl eot i ich hybrigdizes under stringent., condi :
pol ynucl eot i dgxmﬂeﬂ? gn?‘@ég?et% aéﬁpm)'si@f%&seaﬁe‘ﬂég 'éd@%@t'ﬁm&d H}a%nd
which is f;JnCth@nﬁéH\N—(MEW_gl@mIg@ fapr opeotectiviei sddtingityf adweireati rtch%lcig
sequence of SEQ ID NO 4;_ a iVv) a,protei i i : am Ci
sequence 2Hhvi H'g By Wghﬁﬁg‘&')iet'y“mﬂjh ?ﬂma%c‘&g% %@éﬂg%ge%)f QID
NO 4, and whigebups doungtiienalthe eantiveM@RL2Q d48-Gei lg@Goras srathgMdkb t he
?ﬁepgofc' d SegB%QiCneeé)finSII:EgaIn[‘?p'l\lg fo B B8 PogMhiRisRrEUNCt 1ORGLs T gLt
confirmed that the anti-0427L2Q (48-5) IgG has protective
activity against the infection.

25 [0148]
Example 13: Ability of purified 1gG fractions to defend against
multidrug resistant Pseudomonas _aeruginosa_systemic infection

in_neutropenic mice
The minimum inhibitory concentrations of various types
30 of antimicrobial agents for multidrug resistant Pseudomonas
aeruginosa MSC06120 strains were imipenem: 32 ug/mil,
amikacin: 64 pg/mi, and ciprofloxacin: >256 png/ml. In
evaluation with systemically infected models of neutropenic
mice using the strains, 12.5 mg/mL (saline) of CY was prepared
35 and intraperitoneally administered at a dose of 125 mg/kg to
4-week-old male CD-1 mice on day -5, -2, and 0 (3 doses in




according to claim6, wherein the cell surface-exposed portion of the
Pseudonbnas aer ugi nosa PA0427 protein is a peptide conprising the am no
acid sequence of SEQID NO 5, or an am no acid sequence of SEQ ID NO 5
whi ch contains one to several conservativé substitutions. 9.An anti body or
a functional fragnment thereof according to claim®6, wherein the cell

surface- exposed portion of the Pseudononas aerugi nqsa 9A04 tglngds a
pepti de conpr‘i%ti‘aﬁb SRe a8t Ao edy e s@qﬂ@Hgﬁp@?”S%dqu'we%,%Kggégrpqgﬁldno
acibd Sequencerﬁég,sﬁ@sld@m?stmiiﬁbfﬂmﬁ@me?o?e Z@OSﬂvefla’ﬂ sz?'rrs@rwereve
substitutions. 10. An anti bo or a nction ra €0 rding to
claim9, whi cwtr@pgrléanééﬁvb %CW@;?HdQ ad@BéEi Pgﬁﬁﬁ%f{)he‘:f&?@i@‘é%ngm
FERM BP- 107828 BL 149} 3nfd hody rAlced f uifrhiediatellyr anarpedftehecaeh peodiiddng to
any one of clains 6 t0, 10, wherein the antibody is a rrpnggl onal,, ant |\bpdy.
48 15, AHgbsAHORE dWRSsiadai nisdered natadc d2e39nONoZUFERl &b {8782

13. An antib ' R a@O R0 | age il Ngeq efNA43/5 hitelreiprobective
portion therggﬁﬁgrahgé?uﬁgti onal fragment thereof, giggei S apm)nocl nal

anti body crosactividyt againgt the hefectien Mmas Garedm dhen Y 8hal
anti body prodysfgoly a hybridoma according to claim 12. 14. A
phar maceuti cat conposition for use in the prevention or tre%&ment 0

di seases associ at ed‘\S\/i@hf%éﬁd&r&%s_oﬁehm'ﬁ@sg,ieéo?ﬁ)rq SI e Meaﬁ@’f‘bdﬂy or
a_functigpal 5?‘3%;@@—%@]%%%%@@99lt(ﬂ.l@”yaﬁ’@etﬁ’é Feiathiy {3 Adiceand

13, and optionall r nore pharnmaceltically accept aBI_e carriers and/ or
di | uents. sungved.vaByi ¢entrasbo6i eubfaddarae g MoVedaintie groyp to

phar maceut i ca‘j\,ﬁngpositq,{é)n aghef-anmp3 o CII@'Gn 14 oppaeiedn tfgofH seashe
se

associated w t udononas aerugl nosa i s a system c infectious 8i t§ease

caused by a Fesadalipnimaciivaisch &AL Qareeaimrimmunizedgratasgsachad been
COMPOSI ti 0N Of i PAGAFRACUL HC M a & AMAS IdITrABACLHERA H dHRiIPALS3 1dEr ei n

t he Pseudononas aeru%l nosa infection is a multidrug resistant Pseudgnonas
aer ugi nodd i nhast ipwtective avtivikiydi agabast cthgerdnfeekog- pse nakhis
aer ugi nosa i i I Syen nti, e Plinathdngtd epalo WRIFEhe
t her eof accopéﬁ%it?%hh?wﬂ %Igfgcﬁgicﬁsg% to 1di)mand E@ ad A kit for

18,
det ecting Pse@uﬂ‘dn@ﬂ@gLa{Q%%M,aiﬁﬁﬂﬂﬂi EXﬁQ‘?BH‘Z‘ nhadobgenradmipiciarstal
fragment thergofy ACERAE Ui AR tRAE thle 8h&-0kH7112Q1lgG angs brotective

activity against the infection.



1 SEQUENCE LI STI NG <110> Meiji Seika Kaisha Ltd. <120> Pseudononas
aer ugi nosa outer nenbrane protein PA0427 <130> 165648PX <150> JP
2006- 095996 <151> 2006- 03-30 <160> 18 <170> Patentln version 3.4 <210>
<211> 1458 <212> DNA <213> Pseudononas“erugi nosa <400> 1 at gaaacggt
cottoctttc octgoggta gccotgtog ttagtcogg ctgacgctg60 atcccogact accagcgcco
cgaggcgcc agccogg octaccogca agggcaggccl20 tacgggcaga acaccggcgce
ggoggccdt ﬁ%ﬁgccgccg acat cggctg gcgcgagttcl80 ttccgcgacc cgcagttgca
gcaact gat c ggcgt ggcgc tggaaaacaa ccgcgacct g240 cgggtcgeccg cgct gaacgt
cgaggccttc QQQQCQ%%G@@W%@WWW@@&@@i@@@@m GIOREEQ
99ace9t age \A9Careaace aanalld doe PaRnAAnEl oS80 deganearey dofelGeoac
gatttcc ca tacgggg tgaccag g cactaccgcc4? tg aactcg atctottogg
ccgcctgd%%nEﬁﬁgﬁ tC Yyt A s glgcta <y -aacaggegea

gcgcantg cagaccacco tggtggccag cgt gogacc540
2. A peptide comprising the amino acid sequence of SEQ

ID NO: 5, or an amino acid sequence of SEQ ID NO: 5 which
contains one to several conservative substitutions.

3. A protein selected from the group consisting of:
(i) a protein comprising the amino acid sequence of SEQ ID NO:
4;
(ii) a protein which comprises an amino acid sequence of SEQ
ID NO: 4 in which one or more amino acids are deleted,
substituted, inserted, or added, and which is functionally
equivalent to a protein consisting of the amino acid sequence
of SEQ ID NO:4;
(11i) a protein which is encoded by a polynucleotide which
hybridizes under stringent conditions to a polynucleotide
which encodes the amino acid sequence of SEQ ID NO: 4, and
which is functionally equivalent to a protein consisting of
the amino acid sequence of SEQ ID NO:4; and
(iv) a protein which comprises an amino acid sequence having
70% or more identity with the amino acid sequence of SEQ ID NO:
4, and which is functionally equivalent to a protein
consisting of the amino acid sequence of SEQ ID NO:4.

4. An antigen composition comprising a protein
according to claim 3, or a peptide according to claim 1 or 2.

5. A vaccine composition for use in the prevention or
treatment of diseases associated with Pseudomonas aeruginosa,
comprising an antigen composition according to claim 4, and
optionally one or more pharmaceutically acceptable carriers,
diluents, and/or adjuvants.

6. An antibody against a Pseudomonas aeruginosa PAQ0427
protein or a portion thereof, or a functional fragment thereof,
wherein the portion of the Pseudomonas aeruginosa PAQ0427
protein is a cell surface-exposed portion of the Pseudomonas

aeruginosa PA0427 protein.



gcct acct ga cgct gaaggc cgaccaggcg cagttgcagc tgaccaagga caccct ggge600
acctaccaga agagtttcga cctgacccag cgcagetacg acgtcggcgt cgcctccgcg660
ct egacct o gccaggcgca gaccgccgtg gaaggcgecc ntgaccct ggcgcagt ac720

acccgcct gg tagcccagga ccagaat gcg ctggt oct gc t gaggget ¢ cgggat ccog780

gcgaacctgc Cgcaaggﬁﬁtagﬁgggaggég QaQ?EEE%gﬁgigggggﬁggkcggggggggggggo 2
ctocgto gca acggcgecce aca C ,
gotggcaggC%ggggggtgagcggg@gggcgegﬁgbﬁcg%?cFe?gcégﬁgéﬁf BXHeEEgakedBHOn
gccaacgc@% §bacfargagneagecaactginesggbdl§27t pgatgtoggst seyggtedct 1620
tgottgtt theageogbcgahstaacatgegg atettcaccg coggcagcct gcgtgccage 1080

t t : At C C g t agaa_ggeg c 40
oo g el R B 0REOE 1. BEARRR.D0ECRLETHY 30

caggcgcagt gogatctggt caaggccagc gacgagtact accagctcgc cgacaagcgc 1260
t at cgcacggiggyt pgataancwhtchgaocopet ges cgacgmtgoaacydt segatgttcaccsid0

gcgecageagp n@etma1§?@h§99059@059 ﬁé&@?9§%§§ g&ggggggggdgﬁgsgggggc 1238
aaggccot C J. gaaccagcag_ac

gaggatcoggbgggg%ggé’1hg§egg?g§ gr<§§§%g§7%“Q2g§£gﬁmg§<§§89€P@gﬁagﬁnnas
aer ugi no%au¥¥bsn? tagegpregeliogggegastingt ejatbacemggecagttoggegganteccag
coagt acggg69EQt gpcKCt gg gcact accgc ctgggaacto gatctcttcg gccgoctgcg

cctgce : C acc acaggce . egcagcegce
R s R 3 P e W S RN AR A
gcagttgggﬁéﬁbdkfggcggﬁﬁﬁ AEheLa50h cacdtbteny hagagbPirguatedfheeca
gcgcagct@eB00 ¢acgieggciye t agtod cegid get ggacct go £9EEQQUYD RO agagcgeggt
ggaaQQCQﬁﬁﬁg% E?Cﬁ@ﬂéﬁf&né99§9§%§£@a9§g€0%§0£Q%gégggggggg%gggg%§3%gc
ct tcc cl ga CcO a
gcaggccc %%Sﬁn%?%a%%g aﬁe?gggﬁaeaégggétgﬁc% g ;ggﬁgtgctgc aacggcgocc
ggacatccf%%hoa protein which comprises an amino acid sequence having
70% or more identity with the amino acid sequence of SEQ ID NO:
4, and which is functionally equivalent to a protein

consisting of the amino acid sequence of SEQ ID NO:4.

8. An antibody or a functional fragment thereof
according to claim 6, wherein the cell surface-exposed portion
of the Pseudomonas aeruginosa PA0427 protein is a peptide
comprising the amino acid sequence of SEQ ID NO: 5, or an
amino acid sequence of SEQ ID NO: 5 which contains one to
several conservative substitutions.

9. An antibody or a functional fragment thereof
according to claim 6, wherein the cell surface-exposed portion
of the Pseudomonas aeruginosa PA0427 protein is a peptide
comprising the amino acid sequence of SEQ ID NO: 6, or an
amino acid sequence of SEQ ID NO: 6 which contains one to
several conservative substitutions.

10. An antibody or a functional fragment thereof
according to claim 9, which is produced by a hybridoma
deposited under the accession No. FERM BP-10782.

11. An antibody or a functional fragment thereof
according to any one of claims 6 to 10, wherein the antibody
1s a monoclonal antibody.



3 gaggccgagc accagctcat ggctgccaac gccagcatcg gcgccgcgcg cgoggegttc600
ttoccgagca tcagcctgac cgccaacgcc ggcaccatga gccgccaact gtcoggcect g660
ttcgacgccg gttogggt 678 <210> 3 <211> 485 <212> PRT <213> Pseudononas

aer ugi nosa <400> 3 Met Lys Arg Ser Phe Leu Ser Lou Ala Val Ala Ala Val Val

Lou Ser 151015.G YAGM§b§§BoJﬁ_§Udléo@sEE@dﬁlﬁHditﬁe;aéﬁgs Egn%g.g%g%o Val

Al a 2025%@—@5%8 a Tyr Pro Gn y Gn a Tyr dy Gn a Ala

354045 Ala Val 'Pro Ala Ala Asp Ile Ay Trp Arg Au Phe Phe Arg Asp Pro
505560 G n Lou Gn Gn Lou Ile Ay Val Ala Leu Qu Asn Asn Arg Asp Lou
65707580 Argl¥al Al &nApatibadpsayalinGtuaAPaeRPHemdngsAharGynndye Brgabhe

859095 GomofegnAba AspokeyoRhe ke Argdd g thé%ﬂodgﬂ)f%é@ﬁ%ﬂt(%ﬂégggf,

10010511thch is a monoclonal antibody cross-reactive with the same
antigen as that of the monoclonal antibody produced by a
hybridoma according to claim 12.

14, A pharmaceutical composition for use in the
prevention or treatment of diseases associated with
Pseudomonas aeruginosa, comprising an antibody or a functional
fragment thereof according to any one of claims 6 to 11, and
13, and optionally one or more pharmaceutically acceptable
carriers and/or diluents.

15. A vaccine composition according to claim 5 or a
pharmaceutical composition according to claim 14, wherein the
disease associated with Pseudomonas aeruginosa is a systemic
infectious disease caused by a Pseudomonas aeruginosa
infection.

le. A vaccine composition or a pharmaceutical
composition according to claim 15, wherein the Pseudomonas
aeruginosa infection is a multidrug resistant Pseudomonas
aeruginosa infection.

17. A diagnostic agent for a Pseudomonas aeruginosa
infection, comprising an antibody or a functional fragment
thereof according to any one of claims 6 to 11, and 13.

18. A kit for detecting Pseudomonas aeruginosa,
comprising an antibody or a functional fragment thereof
according to any one of claims 6 to 11, and 13.



Arg Gn Arg Lou Pro Ay Asp Leu Ser Thr Thr dvy Ser

Ser Ser

Gn Tyr

Ay Vval

Thr

4 Lou Phe Ay Arg Lou Arg Ser

Al a 165170175 Ser Val
Lou 180185190 G n Lou Thr
Lou 195200205 Thr G n Arg Ser Tyr Asp Val
Arg 210215220 Gn Ala G
Tyr 225230235240 Thr Arg

Lou Ay
G n Thr

Lys

Pro Ala Ile 115120125

Lou Arg Asp Gn Ala Lou Gu Gn Tyr
145150155160 Lou Ala Thr Au Gn Ala Gn Arg Ser Ala G n Thr Thr
Leu Lys Ala Asp Gn Ala Grt

Ala Thr Ala Tyr

p Thr

gy

Lou Thr

Lou Gy Thr Tyr
Ay Val
AQu Ay Ala Arg Ala Thr

G n Lys Ser

Leu Ay Thr Thr Ala Trp Qu Leu Asp 130135140

Lou Vol

Phe Asp

Ala Ser Ala Lou Asp Lou
Lou Ala Gn
Gn Asp Gn Asn Ala Lou Val

Lou Lou

%ﬁg%g@e@gsﬁgr,(aghg ki€ Pro Ala Asn Lou Pro Gn Gy Leu @y Lou Asp

<120> Pseudomonas aeruginosa outer membrane protein PA0427

<130>

<150>
<1515

<160> 18

<170>

<2105 1
2
2D
<213

DNA

<400> 1

165648PX

JP 2006-095996
2006-03-30

1458

Patentln version 3.4

Pseudomonas aeruginosa

atgaaacggt cottectttc cotggeggta

atccccgact
tacgggcaga
ttcegegace
cggetogeog
ctgticecge
tcgaccaceg
tgggaacteg
ctggegaceg
gcctaccfga
acctaccaga
ctegacctge
acccgeetgg

gegaacctge

accagogeee
acaccggoee
cgcagitgea
cgetgaacegt
ggatcggoet
geagtcogge
atctcttegg
aacaggegea
cgotgaagge
agagtttcga
gccaggogea
tagecccagga

cgcaaggeet

cgagecgecy
gecggoegtt
gcaactgate
cgaggcctte
ggacggtage
gatttccage
cogectgege
gogcagegeg
cgaccaggce
cctgacceag
gaccgeegtg
ccagaatecg

gggcctegac

geegotgteg
gtageogegg
CCEECCECCE
ggcgtegogo
cgggegeagt
£ECaCcCCECs
cagtacegge
agectgegeg
€agaccacce
cagttgcage
cgeagetacg
£aaggeecce
ctgegtectge

cagaccctige

ttctgteegg
cctacccgea
acatcggoetg
tggaaaacaa
accgeateca
agegtttgce
tgacccteeg
accaggecct
tegtggccag
tgaccaagga
acgteggegt
gogegaccct
tgotgggcte

tgaccgaagt

ctgotegete
aggegcagece
gegegagtte
ccgegacctyg
gegggeegac
gggegacctg
cactaccgee
ggagcagtac
cgtggcgace
caccctggge
cgecteogeg
gegcgcagtac
cgggateceg

gecggegegt

60
120
180
240
300
360
420
480
540
600
660
720
780

840



Leu Lou Thr Qu Val Pro Ala Gy Lou Pro Ser Asp Lou Lou G n Arg 275280285
Arg Pro Asp Ile Lou Qu Ala QQu Hs Gn Lou Met Ala Ala Asn Ala 290295300
Ser Ile Ay Ala Ala Arg Ala Ala Phe Phe Pro Sew Il e Ser Lou Thr
305310315320 5 Ay Ser Ay Ser Trp Lou Rho Gn Pro Ser Ile Asn Leu Pro lle
Phe 340345350 Thr Ala Gy Ser Lou Arg Ala Ser Lou Asp Tyr Ala Lys Ile dn
Lys 355360365 Asp Il e Asn Val Alza Gn Tyr Au Lys Ala lle G n Thr Al a Phe
G@n 370375380 Au Val Ala Asp Gy Lou Ala Ala Arg Gy Thr Phe Thr Au Gn
Lou 385390395400 G n Ala Gn Arg Asp Lou Val Lys Ala Ser Asp Gu Tyr Tyr

b L5 BB RR  BER, B0

Thr Asp 4 gSCAc'g%cg %gagcatcgg cgeogogoge goggegttet tocogageat cagectgace 960
gecaacgecg geaccatgag cogecaactg tceggootst togacgecgg ttegegttce 1020
tggttgttcec ageogtogat caacctgecg atcttcaccg coggeagect gogtgecage 1080
ctggactacg cgaagatcca gaaggacatc aacgtcgege agtacgagaa ggcgatccag 1140
-acggcgttcc aggaagtcge cgacggectg gocgegegeg gtaccttcac cgageagttz 1200
caggcgeage gogatctggt caaggocage gacgagtact accagetcge cgacaagcgc 1260
tatcgcacee gggtggacaa ctacctgace ctgotcgacg cgeaacgetc gotgttcace 1320
gogoageage aactgatcac cgaccgectc aatcagetga ccagegaget caacctgtac 1380
aaggeoctcg goggeggete gaaccagcag accgtgacce agcagcagac cgcgaagaag 1440
gaagatccecc aggcttga 1458
210> 2
Q211> 678
<212> DNA

<213> Pseudomonas aeruginosa

<400> 2
cagegtttec cgggcgacct gtcgaccace ggcagteogg cgatttccag ccagtacgge 60

gtgacccteg goactaccee ctgggaactc gatctctteg gecgeotgeg cagectgeoge 120
gaccaggece tggageagta cctggogace gaacaggoge agogeagoge geagaccace 180
cteggtggeca gegtggegac cgectacoty acgctgaaég ccgaccagegc geagttgcag 240
ctgaccaagg acaccctggg cacctaccag aagagtttecg acctgaccca gogeagotac 300
gacgteggcg tcgectocge getcgacctg cgecaggcge agaccgeegt ggaaggegee 360
cgegogaces tggogcagta cacccgectg gtageccagg accagaatge gotggtects 420
ctgotgggct cegggatcce ggcgaacctg cogoaaggee tgggectgga ccagaccctg 480

ctgaccgaag tgocescegg tetgoocgtog gacctgetge aacggegece ggacatcctic 540



Arg Lou v\n G n Lou Thr Ser Gu Val Asn Lou Tyr Lys Ala Lou Ay 450455460
Ay Ay Trp Asn Gn A@n Thr Val Thr G@n Gn Gn Thr Ala Lys Lys
465470475480 A u Asp Pro G n Ala 485 <210> 4 <211> 226 <212> PRT <213>
Pseudononas aeruginosa 6 Gn Arg Lou Pro Ay Asp Lou Ser Thr Thr Ay Ser
Pro Ala Ile Ser 151015 Ser A n Tyr Gy Val Thr Lou Ay Thr Thr Ala Trp Gu
Leu Asp Leu 202530 Phe Gy Arg Leu Arg Ser Leu Arg Asp Gn Ala Lou Au Gn
'gyr ;825254045 Ala Thr Qu Gn Ala Gn Arg Ser Ala Gn Thr Thr Lou Val Al a
er I r r {n Ala G n Lou Gn
A e T R e

65707580 10U ys Ser Phe Asp Leu Thr

859095 ttoccgagea toagectgac cgecaacgec ggcaccatga gocgecaact gtocgeoctg 660
ttegacgeeog gttcgest 678
210> 3
Q11> 485
<212> PRT

<213> Pseudomonas aeruginosa

<400> 3

Met Lys Arg Ser Phe Leu Ser Leu Ala Val Ala Ala Val Val Leu Ser
1 5 10 15

Gly Cys Ser Leu Ile Pro Asp Tyr Gln Arg Pro Glu Ala Pro Val Ala
20 25 30

Ala Ala Tyr Pro GIn Gly GIn Ala Tyr Gly Gln Asn Thr Gly Ala Ala
35 40 45

Ala Val Pro Ala Ala Asp lle Gly Trp Arg Glu Phe Phe Arg Asp Pro
50 55 60

GIn Leu Gin GIn Leu Ile Gly Val Ala Leu Glu Asn Asn Arg Asp Leu
65 70 75 80

Arg Val Ala Ala Leu Asn Val Glu Ala Phe Arg Ala GIn Tyr Arg lie
' 85 90 ' 95

GIn Arg Ala Asp Leu Phe Pro Arg Ile Gly Val Asp Gly Ser Gly Thr
100 105 110

Arg GIn Arg Leu Pro Gly Asp Leu Ser Thr Thr Gly Ser Pro Ala lle
115 120 125

Ser Ser Gin Tyr Gly Val Thr Leu Gly Thr Thr Ala Trp Glu Leu Asp
130 135 140



Gn Arg Ser Tyr Asp Val Gy Val Ala Ser Ala Lou
Ala Gn Thr Ala Val Qu Ay Ala Arg Ala Thr Lou
Arg Leu Val Ala Gn Asp Gn Asn Ala Lou Val Lou
Gy lle Pro Ala Asn Lou Pro Gn dy Leu Ay Lou
145150155160 Lou Thr Qu Val Pro Ala Gy Lou Pro
Arg 165170175 Pro Asp Ile Lou Gy Ala Gu Hs G
Ser 180185190 7 Ile Ay Ala Ala Arg Ala Al a Phe
Thr Ala 195200205 Asn Ala Ay Thr Met Ser Arg G
Ala Gy 210215220 Ser Ay 225 <210> 5 <211> 14

Leu Phe Gly Arg Leu Arg Ser Leu Arg Asp GIn Ala Leu Glu GIn
145 150 155

Leu Ala Thr Glu GIn Ala Gin Arg Ser Ala Gin Thr Thr Leu Val
165 170 175

Ser Val Ala Thr Afa Tyr Leu Thr Leu Lys Ala Asp Gln Ala Gin
180 185 190

Gln Leu Thr Lys Asp Thr Leu Gly Thr Tyr Gln Lys Ser Phe Asp
195 200 205

Thr GIn Arg Ser Tyr Asp Val Gly Val Ala Ser Ala Leu Asp Leu
210 215 220

Gln Ala GIn Thr Ala Val Glu Gly Ala Arg Ala Thr Leu Ala GIn
225 230 235

Thr Arg Leu Val Ala Gin Asp Gin Asn Ala Leu Val Leu Leu Leu
245 250 255

Ser Gly Ile Pro Ala Asn Leu Pro Gin Gly Leu Gly Leu Asp Gin
260 265 270

Leu Leu Thr Glu Val Pro Ala Gly Leu Pro Ser Asp Leu Leu GIn
275 280 285

Arg Pro Asp lle Leu Glu Ala Glu His GIn Leu Met Ala Ala Asn
290 295 300

Ser Ile Gly Ala Ala Arg Ala Ala Phe Phe Pro Ser Ile Ser Leu
305 310 315

Ala Asn Ala Gly Thr Met Ser Arg Gln Leu Ser Gly Leu Phe Asp
325 330 335

Asp Lou Arg G n 100105110
Ala Gn Tyr Thr 115120125
Lou Lou Gy Ser 130135140
Asp G n Thr Lou

Ser Asp Lou Lou G n Arg
n Lou Met Ala Ala Asn Al a
Phe Pro Ser Ile Ser Lou
n Leu Ser Ay Lou Phe Asp

Tyr

160

Ala

Leu

Leu

Arg

Tyr

240

Gly

Thr

Arg

Ala

Thr

320

Ala



<212> PRT <213> Pseudononas aerugi nosa <400> 5 Thr Arg Gn Arg Lou Pro Ay
Asp Lou Ser Thr Thr Ay Ser 1510 <210> 6 <211> 15 <212> PRT <213>

Pseudononas aerugi nosa <400> 6 Ala Ay Thr Met Ser Arg G n Leu Ser Gy Leu
Phe Asp Ala Ay 151015 <210> 7 <211> 25 <212> DNA <213> Artificial Sequence
<220> <223> primer <400> 7 caaggacgag gcgtccaagc agcag25 <211> 25 '

5

Gly Ser Gly Ser Trp Leu Phe GIn Pro Ser lle Asn Leu Pro lle Phe

340

Thr Ala Gly Ser Leu Arg Ala Ser
355 360

Asp Ile Asn Val Afa Gin Tyr Glu
370 375

Glu Val Ala Asp Gly Leu Ala Ala
385 390

GIn Ala GIn Arg Asp Leu Val Lys
405

Ala Asp Lys Arg Tyr Arg Thr Giy
420

Asp Ala GIn Arg Ser Leu Phe Thr
435 440

Arg Leu Asn Gin Leu Thr Ser Glu
450 455

Gly Gly Trp Asn Gin GIn Thr Val
465 470

Glu Asp Pro Gin Ala
485

Q210> 4

Q211> 226

<212> PRY

<213> Pseudomonas asruginosa

<400> 4

345 350

Leu Asp Tyr Ala Lys lle Gln Lys
365

Lys Ala lle GIn Thr Ala Phe Gin
380

Arg Gly Thr Phe Thr Glu Gin Leu
395 400

Ala Ser Asp Glu Tyr Tyr Gin Leu
410 415

Val Asp Asn Tyr Leu Thr Leu Leu
425 430

Ala GIn Gln Gin Leu lie Thr Asp
445

Val Asn Leu Tyr Lys Ala Leu Gly
460

Thr GIn Gin GIn Thr Ala Lys Lys
475 480



<212> DNA <213> Artificial Sequence <220> <223> priner <400> 8 cgcactgctg
acccgcaacc gctaa25 <210> 9 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> primer <400> 9 cgcagttgca gcaactgatc20 <210> 10 <211> 20 <212>
DNA <213> Artificial Sequence <220> <223> prinmer <400> 10 acctaccaga
agagtttcga90 <210> 11 <211> 20 <212> DNA

6

GIn Arg Leu Pro Gly Asp Leu Ser Thr Thr Gly Ser Pro Ala lle Ser
1 5 10 15

Ser GIn Tyr Gly Val Thr Leu Gly Thr Thr Ala Trp Glu Leu Asp Leu
20 25 30

Phe Gly Arg Leu Arg Ser Leu Arg Asp GIn Ala Leu Glu Gin Tyr Leu
35 40 45

Ala Thr Glu Gin Ala GIn Arg Ser Ala GIn Thr Thr Leu Val Ala Ser
50 55 60

Val Ala Thr Ala Tyr Leu Thr Leu Lys Ala Asp GIn Ala GIn Leu GIn
65 70 75 80

Leu Thr Lys Asp Thr Leu Gly Thr Tyr GIn Lys Ser Phe Asp Leu Thr
85 90 95

Gin Arg Ser Tyr Asp Val Gly Val Ala Ser Ala Leu Asp Leu Arg Gin
100 105 110

Ala Gin Thr Ala Val Glu Gly Ala Arg Ala Thr Leu Ala Gln Tyr Thr
115 120 125

Arg Leu Val Ala Gin Asp GIn Ash Ala Leu Val Leu Leu Leu Gly Ser
130 135 140

Gly Ile Pro Ala Asn Leu Pro GIn Gly Leu Gly Leu Asp Gin Thr Leu
145 150 155 160

Leu Thr Glu Val Pro Ala Gly Leu Pro Ser Asp Leu Leu Gin Arg Arg
165 170 175

Pro Asp lle Leu Glu Ata Glu His GIn Leu Met Ala Ala Asn Ala Ser
180 185 190



<213> Artificial Sequence <220> <223> prinmer <400> 11 tggttgttcc
agccgtcgat20 9 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
primer <400> .12 ccgaagagat cgagttccca20 <210> 13 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> prinmer <400> 13 acat eggctg gcgcgagttc20
<210> 14 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> pri ner

7

[le Gly Ala Ala Arg Ala Ala Phe Phe Pro Ser lle Ser Leu Thr Ala
195 200 205

Asn Ala Gly Thr Met Ser Arg GIn Leu Ser Gly Leu Phe Asp Ala Gly
210 215 220

Ser Gly
225

<2100 5

Q211> 14

<212> PRT

<213> Pseudomonas aeruginosa

<400> 5

Thr Arg Gin Arg Leu Pro Gly Asp Leu Ser Thr Thr Gly Ser
1 5 10

210> 6

Q11> 15

<212> PRT

<213> Pseudomonas aeruginosa

<400> 6

Ala Gly Thr Met Ser Arg GIn Leu Ser Gly Leu Phe Asp Ala Gly
1 5 10 15

v

<210> 7

Q211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

400> 7
caaggacgag gegtccaage ageag 25

210> 8



<400> 14 gactccatgg gccagcgttt gccgggcg28 <210> 15 <211> 31 <212> DNA <213>
Artificial Sequence <220> <223> priner <400> 15 aagtctgcag tcaacccgaa
coggcgtcga a3l 10 <211> 20 <212) DNA <213> Artificial Sequence <220> <223>
primer <400> 16 taatacgact cactataggg20 <210> 17 <211> 30 <212> DNA <213>
Artificial Sequence <220> <223> pri ner

8

Q211> 25
<212> DNA
<213> Artificial Sequence

<220>
<223> primer

<400> 8
cgoactgeteg acccgeaace getaa 25

210> 9

21> 20

<212> DNA

<213> Artificial Sequence

220>
<223> primer

<400> 9

cgeagttgca geaactgate 20

<210> 10
Q211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> primer

<400> 10
acctaccaga agagtitcga 20

210> 1

Q211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 11
tgettgttee agecgtogat 20

210> 12



<400> 17 aagt agatct caacccgaac cggegtcgaa30 <210> 18 <211> 16 <212> PRT

<213> Artificial
Thr

Sequence <220> <223> synthetic peptide <400> 18 Ala Ay

Met Ser Arg G n Leu Ser Ay Leu Phe Asp Ala Ay Cys 151015

<2
212>
<213

<220>
<223>

<400>

20
DNA
Artificial Sequence

primer

12

ccgaagagat cgagttoeca

<210>
<211>
212>
<213

<220>
<223>

<400>

13
20
DNA
Artificial Sequence

primer

13

acatcggete gogegagtte

<210>
<21
212>
<213

<220>
<223>

<400>

14

28

DNA

Artificial Sequence

primer

14

gactccatgg gecagegttt geeggeee

<210>
<21
212
(AR

<220>
<223

<400>

aagtctgcag tcaaccegaa ccggegtoga a

<210

15

3

DNA

Artificial Sequence

primer

15

16

20

20

28

31



211
<22
<213

<220>
<223>

<400>

20
DNA
Artificial Sequence

primer

16

taatacgact cactataggg

<210>
<2
212>
<213

<220>
<223>

<400>

17
30
DNA
Artificial Sequence

primer

17

aagtagatct caacccgaac cggegtogaa

<210
<21
212>
<213>

<220>
<223>

<400>

18
16
PRT
Artificial Sequence

synthetic peptide

18

10

20

30

Ala Gly Thr Met Ser Arg Gin Leu Ser Gly Leu Phe Asp Ala Gly Cys

1

5

10 15



