1 SPECI FI CATI ON PSEUDOMONAS AERUG NOSA OUTER MENMBRANE
PROTEI N PA0427 5 Technical Field [0001] The present
invention relates to a protein antigen or a peptide
antigen derived froma Pseudom)r]!as aer ugi nosa outer

10 nenbrane protein PA0O427, and 'an anti body agai nst
the antigen. The present invention also relates to a

vacci ne conposition conpspEQIFIOMIONI gen. The
present invention further relates to a pharnmaceutical

conposition, a diagnostic agent for a Pseudononas

aer ugi pgEY HOMOMON A PRIGNDSAf OUTHER e EMBRAME PROTEIN
Pseudononas aer ugi nosa, corrpoééhgg t he anti body.

Background Art [0002] Pseud aerug| nosa, which

S a gramnegative 20 bacillus universally

distributed in natural environnents such as soil and

wat dechpigalelieddri ous | ethal infections resistant to
therggy1]lts main targets are conpronised patients

W t at tenuat ed host  def ense fUPCtI ons enerfal .Iny .
cal |l ed coﬂ;ﬁ,eormrgggnthag\{%nttﬁa ) ahtgsb@pn dprotei antigen or a

0l 9pRp E[@@%ﬁghﬁddeﬁﬂﬂe@ﬂéﬂi é’qﬁs@ﬂfiémo%’ﬁas aeruginosa outer
Psetidbionas aefugi nosa 1s_a mai causal bacterutgtﬂe antigen

10f rmeriaae phpgetn 04 r et @or ant| vl'c?%l&%
cauged gi/re@@r?c RIS RN LRI :‘eﬂbh@é t® éyiﬁacﬁ:me composition

fibrosi atients. An antim.crobi al aentr\q:F H] |
ant COPEIéUQU?ﬂ)nﬁbe a?é?ﬂ@ﬁﬁ‘osaTagt PUes§Nt JNENHSN rther relates

admcgo%te ﬁﬁﬁ%é%@apa&bﬁﬁcﬁsltw | & 'Tﬁna/gﬁ%ﬁ& (hgent for a

f| ci ent recelve a therapeutl effﬁ
to Pﬁ@ua)imrgonaésu@wv&fé?qﬁa P EEE S hasa Rer @i 01‘ detecting

18 eﬁg@%‘o‘fﬁb)’las"éé%gﬁ?%sé’r cé‘ﬁﬂi HOH L Ehaah ﬂ%fody

ononas aerugl nosa have al so been studied for a
long tine. However, nethods directly using
I nagbiyt-eeh " q§ of the bacterium had such a
di sa va age t at 35 various types of vaccines or
ant {008i2ds nust be prepared depending on the

di fferent pgalRofRBRa FerYENBYAS 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 letha!l 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



2 aerugin osa . [0003] In such a situation, the

prevention or treatnent of a Pseudonbnas aerugi hosa

i nfection using passive immnity or 5 active immunity

wi th a Pseudonobnas aerugi nosa pr?tei n having a conmon

am no acid sequence anong Pseudonhbnas aerugi nosa

strai ns has been expected. For exanple, a reconbinant

pr ota@rginowhi ch portions of outer nmenbrane proteins

Oor E Opr1 have been fused with each other 10

(Ja Q Pat ent Lai d- Open Publicati on No.

245699/ 1996) suahd a asitypeiory fhei preverdion or treatment of a

04/ 099250) _ h b. kn ' [ f ;
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seudonbnas _ ger ugi nasa .pr ot ei. n, ver.,
bact EFPHI W%I Hp%mrfhf W&&s?@djt%gﬁcm%galrﬂembrane
| solprbeesiry Mdmﬁai%@ﬂrulgimesa)ewm fuserhiwith each other
e ser ot a a .as.a "Pse
1Ger G37RBOE CobRERN b geP oD PR GG PG 2 569871996), and
di agnegpe. 19 pAm tgreatmentw o2 GOPLEAEEOIah aaer beieTogkanown as
infectlon and as .such has_, al gs been demm
r?edoﬁfgg

[ 0086 ![4atRias p&dn SUdh @@mzﬁe(g&gﬁg%omotem to

as Qicineprotein encoded by a PA0427 (or oprM gene
is 2@ ut.er 30 nenbrane protein that constitutes
sectB0 appar at uses of honoserine | actone serving as

1% signal mpeoder,in Haeudogntiagyger ugi IMsa geidirum  antibody
S8 bR o 3500 5h SRR S0, Y A pptibody (V'S
for pejteati Nest e63EREE 1 nandcd82 29BBSNI nt, thewlike have been

reported for antibody drugs targeting a Pseudomonas
aeruginosa protein,

20 [0005]

However, a bacterial protein commonly possessed among
clinical isolates of Pseudomonas aeruginosa, which exhibit
diverse serotypes, can be applied as a “Pseudomonas
aeruginosa 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 p-lactam antibiotics, is also directly involved in
resistance to these antibiotics (Journal of Bacteriology, 1998,



35 qui nolone, and [3-lactam antibiotics, is also

directly involved in resistance to these antibiotics
(Journal of Bacteriology, 1998, 3 180, 5443-5447; and

Antim crobial Agents and Chenot hgrapy, 1995, 39,

1948-1953). Mdreover, x-ray crystall ographic

structure analysis has been conducted on its
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protei ns After various stu

i es esen
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P
er PEPAsEL] §h§6ﬂ%ﬁ°£ﬂt'lsyué§ar%%%8 PEJRRHI S ST gtiagRostic agent
Pr e$8PGE psBl/ANPBRGS QErLb‘?mé%f’eétEéﬁWp' e 1). The

present 1 nventors have also found by gene anal ysis on
95 clinical isolates of

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



Pseudononas aerugi nosa that 2 putative extracellular

regi ons of 35 the PA0427 protein have no detectable

amno acid nmutation and are conpletely conserved

(Exanmpl e 2). The present inventofs 4 have further

confirmed that an antiserum or ahti body obtai ned by

i mruni zation with a PA0427 reconbi nant protein or a

peptialee Fantieéniconfiachd pthat iare aexisaceahl ar antibgidyn obtained

bi to_ the. PA0427 protej | , ,
tlﬁg%g(ntfrﬂgws%'%noﬁ@g i%ggﬁw ?Eﬁé[}%ﬁ%a@t é!ﬂg.lear? or a
t hapdgted@ntd htainirghiebichs putatbre exipbeetlver efdgion binds to
o34 o] L9500 ESRURRIEDS o AAT N BRSE Gl Siitocy has
£3,opsstienactmae (mate B0 9atrihs) acltcy et
or B0 AUOBRETYEn SHEAt aguR St i B DS Pl g eidomonas
whi glefragnasa abifbited t meddstanteal(Exapnplentidr torda). The
a Pseudonmmnas ngerugfu nosad nf EEtI on fﬁg& can respond to

t he PTESEBESNVENSIOTR 1§ Dasad PiLFRgsS & from

pat[eops MW th a 15 Pseudononas aerugi nosa infection,
or to provide, ,an anti ho

dy against the antigen. [0Q09 .

1Q\ccordi-ng"trb°lbd§%_f°és Hrﬁ’\?g&ti Uh‘fe'fti’lgpe'si O ﬁ)rr&{)'i'agdé pro.tfem

an amtga?ﬁnoeogg@@qt;@@ gﬂm_rgehmuge_a gnsotaelt\{]amnegmmposﬂm

or a peptigde ant.i.gen ic an_ i ce the

pro@d@'tc onglémS a"ﬁ”arﬂ!?'gg\ﬂy%gaﬂ'i@tsgaQgﬁilé'udBﬁ%HQQt or treat a

aef%bt@@ﬁﬁn_ Bﬁ@z%t_ 273@{{&@63;_3 [Qﬁé@_l:ido%gcehdi n@iﬂiprebpond to the

present invention, there is provide rotein.,. .

Sel BYREPIFY it haigicalp 1QRSFS: | H5rYeY nodnatetientss with 2
15 ef peeedidhong st adiieiabBaarsictiog, tor tthe proeseet an antibody

I nvent |_on")'h (EFIL’}z' .a protein conprising the amno acid

seq@gﬁéﬁsbft § IPSGNQ. 4; (ii) a protein which

conpppges| an ami no acid sequence of SEQ ID NO 4 in

whi ¢h one or nore am nggam ds are del et ed

Substi £ ut AGCOTE 1 the; bEasear M@ oh theve Ts provided an
f unghitRah | doepd N EbaNcor@pisPhgt 81 preai ahitigewfot e peptide
am no acid seguyence of ) . .
20 antigen whlclh 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




SEQID NO 4; (iii) a protein which is encoded by a
pol ynucl eoti de which hybridi zes under stringent
conditions to a polynucl eotide which 35 encodes the
am no acid sequence of SEQ ID NG 4, and which is
functionally equivalent to a protein consisting of the
amno acid 5 sequence of SEQID NO 4; and (iv) a

pr otsEquaence lofconfy [8e80and adntb aci d sequence havi ng

70% re. t i ' ' e f i
seQ 1) Rt oh ALY Iqomb PR AT oBf| b SEHCEEguBhce having
a prAd% mor Mamsdentity vith Hea@minadddsseaeapseopf SEQ ID
SEQ . R. 4. [0 CEOr dj ; i

[ nv&@i";?f’ t%@beq&gﬂ%r‘]ra\o?/?dggHgthg]eatg{‘{edghgi\%ﬁnsti nto t ﬁe protein
A raw resistingeqfiéheecanfinSEAridDs 8iquebce of S&nf‘lpei@ lﬁﬂgadi-d
seqmgf SEQ ID NGO 5 which contains one 10 to

sev nservative substitutions (hereinafter _
referred tacasding” peptheep dsent iingenéidsndithene is provided a

accarding. .t e..pr Loaventj on" .
Accdlahife: obIEiSrEEINE PHIATHSTE {5ab8RtE of SEQ.IP NO: 5,
a 1 papaideocani issiquende dnbBQ 20 HGse§uetidehogontains one
EQ,L.D_NG. 6, r._an in ' I
1§ or s lo AT SuBS R TE B T8 R¥ked to as
subst i tpepkide (dferei fiast eentiededimedtt @casrding pbpt ithe present
of a sec:ﬁlr}%jn,e)rrbodi nment according to the present

i nvéRYFo (hereinafter, the peptide of the first
enbd@OtEn; 20 according to the present invention and

L enelt B8, rE BRE nERAE THOEoEREE: fhBpe! ® Woviced 2
15ef gepddeocempmeiptg dees pracmoratidgsequenke pf éske@t ID NO: 6,
el banapbe 84 sslfiE 28 7ot D SEERRIER, gpntains one
comtoi sévgraheopseteativacsabdtitgtions lfberpirater referred to as
Pventl gt b PEBLOAE, BERG| R aEBLAIESE the present
t he iaptngn”)c gmeoeinaftercaie i peptide wfottbien finsti ggmbodiment
24" %c%%ﬁ"thQe Qt itﬂeen 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



30 which can induce the production of an anti body
agai nst a Pseudonobnas aerugi nosa PA0427 protein are
collectively referred to as "antigen conposition(s)
according to the present inven&ion"). [0014] 35
According to the present invention, there is provided
a vaccine conposition for use in the prevention or

t f%‘ig@@%@fa@so@b@@@samiﬁssm' dortbmis he @sepidasaasomprising
aerugi nosa, conprising. the antigen cpositi : -

accéh@i agtigen Egn'bq@glgmn iqg\;gﬁg;rggl,ncoa vy Q]r&slegﬂam\i/entlon,.and
one oRitj dWa 9y PhakMase thictal Iphagneptabloallbaracezstable carriers,

di | uents, and/q?/ adj uvantf. 5 [0015] According to the
pr eSdhentsy @G/, aHHEYRNTS provided an  anti body

ggait[ogtlﬁ Pseudononas aer ugi nosa PA0427 protein or a

ortion thereof, or a functional fra nt er eof .
(ner ei naf A6COTHIGCEANEoDEESERL TANETBE: LOGErdsgrpyided an

t he apft AAABTEH aNPYeudbPn bR 6de Asghraian PA®A R eprotein or

present 1 nvention, .there js provided a hybr,jdo .
dep@sppéﬂomhﬁéﬁr?ﬂg QEcgd "N@)?l %@%W@ﬁ%‘r%&en& (heren-wafter
[ Ooi-é}erﬁ%@ofé"d&aho‘éﬁ‘ﬁbﬁﬂ%ﬁﬁéormvﬁﬁm ehe phesent snvention”).
é)row ded a 15 pharnaceuti cal conposition for use in
1@ he[PPd%enti on or treatment of diseases associ ated

W th Pseusé\%%rﬂﬁﬁq@efdlgﬂ'r{@sfﬂaesmnmvéhﬂmhteheré iigogyovided a
accor di %@to t he present invegti on, and @ ti%l ¥p-10782
one hatbridemap Benasited iwder theReeasienchiPr i '
and/égbld;i | uents. 20 [0018] According to the present
invention, there is provided a diagnostic ﬁ[gent for

PseudomonA€CaEaing nbe £hefRIQSSSH, INYBRPATsi R3St he'S pr%vided a

1 ”tk*h%%wg&éefi@a'ﬂg demiRifibaserdr | pent jronthel OBt&Yention or

5 According to the present inventiop, there is ,

proxtr@fqnﬁn%i of dma%%s EEFHOA wéHDPn%%uggpﬁ%pﬁgs%grugmosa,

fg\'}g?ﬁ%ﬂgiﬁ&%ﬂ{‘@rﬁﬂﬁdyw%ﬁ@ t® thBep ps@sehtinvention, .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.



[ 0020] The present invention provides a vaccine
conposition and 30 a polyclonal antibody or a

nonocl onal anti body which have an ability to
substantially prevent or treat @ Pseudononas

aerugi nosa infection and further respond to the
diversity of clinical isolates derived frompatients
wi t h0B2/rdeudononas aerugi nosa infection. They may be

gggu:jgmngs?%@ﬁ%gv%h%r a?’ﬁtl'b'?) yaDSEEdeﬁ‘ﬂf”EO Q:hea present

agemvemloal Fi Ma‘s‘haele;@ra@%léularrf er(ﬂg@ﬁS 70f “the PA0427
00 urt t h
[ § Fé: ré/‘rgé%gﬁ rtﬁearHutféﬁg%%ﬁ’?BFéjﬂ\ goFooP @xtracellularly

presSe Bi nds to extrace ul'ar regions o
Fof phes@m42m 5seudompn§§enaertmgmesa>uterImne @iton, it s

aer étlﬁ@éé@&el 'tH rl X:h%srér es%:dﬁ% Psg ed ®&eedingly highty

| tionm, esti ma
regconseavatrefﬁcw‘dom@ ;sthagha y‘egna)“déeii&a@f etyRgs etc., and

str E#gét i i A Rt cHHlieaYRESIStes am’eréf%?%bd ¥hé Nantibody

div i 50l at es hére ore the anti
accacdo ndjrig chéhfar pseaentnvmmtmm|§ expected to MQV@ a high

1o, HPrASRRARFL R arPefitiellofar i URIPPRR tyfestion.
[0022] Figure 1 shows a pET15b plasm d (pET- PA0427-2).
[rabis BESEERAR ARSI Pravid n T an out er menbr ane
PAORQO@2@rot ei n 20 derived from Pseudononas _
e g e SRR R T BLANES ] (B PRI -2,
1%ncoding the protein are described in SEQID NO 3
o pigiieg W chp iRy S 0 1" e
t hr B@O@Bdensi onal structure information about the
Psefigﬂﬂariaisprotein]

A PA0427 protein is an outer membrane PA0427 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 (1. Biol. Chem., 2004, 279,
52816-52819) and three-dimensional structure information
about an £. 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 PA0427 protein is
a protein selected from the group consisting of:



aer ugi nosa PA0427 (OprM protein (]. Biol. Chem,

2004, 279, 52816-52819) and three-di nensi onal
structure informati on about an E. coil TolC protein
(Nature, 2000, 405, 914-919), it, 30 was estinmated that
a nucl eoti de sequence of nucl eotsf des 340 to 1017 in
1458 nucl eotides as an ami no acid codi ng region of the

nucliephi gy et aueser rodindEEh & RiNtho lagidcsdgaeaceedbf SEQ ID NO:
surf(gge gxposed porti orr{@gf t he PA0427 protein (SEQ ID

NO 42). [0025] 35 The cell surface-exposed portion of
t he (FA Oélzﬁrdtre@hewmtﬁ c@ryetes s ehiedhedatidmadieence of SEQ

groy consi sting a protein ca r|S|n t

ani ﬁ& adid %qunW@'Bg @&glgl\fﬁ‘or% ag! ?g) Pg;t e‘-ﬂ% deleted,
ghi %h:b%eme;rteaes iABepBAO @i @c&a@meneadofws&@n 1i® N@nctionally
4 in oné or nore. am no §_d| ds’ g deI et e

Subgqq:up@nt tasemredein congisdndant t @ﬂming aCIC? sequence of

funggcgq@ Ivoequi val ent to a protein consisting of the
ani no_aci d sequence of SEQ

whi €HI) s2 eREBERIE bwmcﬁaown@acgggcbewm &O%cﬂgoggise which
U”dWXbﬁ"idizré%eﬁhdﬁé?ﬂgtrt:hg%tt@oﬁd&%ﬁﬁ% %Otplod nwhie;ditlde which
10 encodes the am no acid sequence of 5553 &@IO snd which
1@ind eRsostes §hﬁlﬁﬂ§lm@nﬁ¢'ldys@ﬂ EPsReht SERApMPeid and which is
CO”%QEE "(Bgsa‘?fy fe‘?q%n@@]é}?t 261 é’cpolﬁﬁé%@ftfcﬂwsﬁstlﬁ@%lf&ﬁ@ammo acid

rotei n which ri ses an am no acid
seq§@ﬁé‘@mplﬁgs5@05@d\‘ Orfte@dentity with the amno

aci g iPEUPRete WwhEH Rorprids 4n andindigdidi Sequence having

functi‘onally equivalent to a protein con

t
t he 78Pneradiares édaakicy withsthe BMGO @Clal = n ﬁet At SEQ ID

1P ERRN! %pecérﬁ&cﬁ&r»%h fhergnpriond eaﬂﬁf‘v@ren’torfb a protein
am no aci ds are de

eted, substitute
add@@nsnﬁmg Oﬁbher@’t\’]'ﬂﬁeaﬁgdWﬂHﬁf‘iC@nOE;gcéjgjnNO(S 4.

carr @ut according to well-known technical nethods

suc ite-directed nut agene5| s, .or bé substitytion
of a pI urénlth'e Uesentos PaGif e e ddhecegRTeaxiobh: 0gF or more

bei E d‘é;c‘i‘ﬂgyar%e@@éféd’ sEB@tﬁ’:H'ﬁ@@r |ggeﬂ!€d100r anddisd” means
Z(bretgag&qnel emod;fecatagae I%g B/een “arried - 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



25 1 to 30, further nore preferably 1 to 10, stil
further nore preferably 1 to 5, and nost preferably 1
or 2. [0027] The nodified am no acid sequence of the
PA0427 protein can preferably b an ami no acid
sequence of SEQ ID NO4 30 haV|ng one or nDre
(preferably, one to several, o

con%r@ﬁt"iﬂ)@ RdroRRobEne reRduR o .syba?&ltaltggqu\éfh‘é‘e another

[ 0038}qy H&Iﬂcpf&%\]ﬂe sPegid icaakl W'h’erbhﬁ detHin polar residue is
conservative substitution" means éﬁat one or

am v/ Reditwtedsnatrsanphenpolapdesidi edhay ing Sfiesame electric
cherealley Sipgd atval) NG REI 6F resiiddeacidXamiregidhally similar

such cofservative substi'tution include a case where 9
2 camie agdsoprbisit ¢ari bae suostitbéedt iR egUGHt @ Manner are

a”OtH?ﬁfwnhYﬁrE’rﬁ’Q"P'réséﬁﬁEjé’&m%'&‘i’ flefd@se PREAMHIRs of nonpolar
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pol éhyﬂégp@@@lﬁbvaﬁyﬂﬂw@@dﬁe“ﬂlégﬂ iaJantmer gealimg, isoleucine,

evenyyEppe Oﬁroglqué‘o Wg‘%égufawmm?éﬁ{/ia%ﬁiﬁ%' agnél methionine,

am no acl ds bst’i tuted’ in such a manner

ar e Exatomhes ot pelar éventralcamiogl acidg dnciadanalésing, serine,
on dr I ds an i

(5‘ FEH'réBnlr((%‘y t?P@Qﬁ'IeI‘J) g uf@ﬂ"f‘tﬁgi | néeé]j%l*é%ﬁt n@ éﬁa cysteine.
pherﬁ)@dﬂ@ﬂﬁﬁeofamsrhﬁt/ﬁi\onphargegxa&b@sgg ofany@]oarauds include

(”e‘étrﬁ?rln)nea”ﬁ&‘ildﬁ?l'éjsa*\ﬁclg}é‘?'ﬁegl ENEI é§rdf”ﬁegjanvely charged

t hr i ne, 'tyrosine, asp ar I ne
cys acni;cﬁ cmaam@@dﬁf:qmde.wq/rtcm@ﬁg@car(%ﬁuéymlc acid.
ds include arginine, histidine, and |ysine.
Epl of negatively charged (acidic) am no_acids

15 ncl ude aépathf:cpaesenanapgt:tftraaﬁl@nacme tgron2dypnder| tringent
thegB?ﬂ?ﬁ%sS’p‘?ﬁbfa' nsaté <§’r‘ﬂd:t tWH@réined ﬁ’iéhﬂﬂ%'hte washing
conditions” neans condi a menbr
was piragedpireceafier aﬂ’t\d)r!ﬂm@ti@nzaﬁ oﬁall‘éieéiarrqléd @it a high
al e Hip%‘rath?gpqgat%r@o'ltﬂtaansqjlé&? QaYbWE’ %alto‘fz‘o?fﬂéntratton
concentration condi i ons
exafmplah wmﬁmssccomsonszoa%bﬁmfw@@@mnheeu@ BPatSSC (1xSSC:

2(223 :yifgl?era s%gﬂﬂg)?(gé%rdtg § X 6080%1%1% ‘Hi18%ide) at 60°C

m nieed5 mmutes 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 aminoc 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



[ 0030] Hybridization can be carried out in accordance

wth a 25 known nethod. In the case of using a

commercially available |library, hybridization can be
carried out according to the netRod described in

i nstructions included theremﬁth [0031] In the present
specification, the term"identity" regarding

nuclezsiiydées eglratsdousing rio dﬁfﬁdﬁséﬂﬁ@@é@@ﬂﬁﬁh@ﬁﬂ@éﬂemf in

degrﬁ_ﬁé O&géﬂﬁgdfgnce bet ween the conpared sequences

otide residues or am no acid
resif@@a2t hat constitute such sequences. The

| | (gt . .
oresent s ALiduap; Stfdasehlehine Ny g9 % (I more identity
Bowmhldzgytrwammqomgdasememnet(ﬁ EEQstI\@d ¥ eani he an amino
th F I
| dertdsediefs Rading Hid B BOR' ok Trtteiqnors, preferably
(i nigs% brahoes) fpatlwrelt;reore rpreFé&TlﬁlyoBO%A?Tmpo@sgpll further

70% o
ot AoRe BfRfe BBl CO5%0 Bk BT pATERIG Vo BEEHdab 1y, 98% or
am mﬁor@plalndeqnestepmaﬁemjjlm e%%abby gogser idemty with the

f 85%. f bl

1@8%%&%3%&1 aliee 2 Ron BRI SRR of aor y o506 or
mor 03B i cul arly preferably 98% or nore, and npst

r ef er abl %or nore, i.
2t or orent 1BnEu nreedt VLol tposs Y, 5ig seauence of
prem I!DVNLTII dnjs idivieng annucieaah@eseemxeeeeeoﬁncgﬂ@g it can

1D | Gell A GRraRE R, SHIRGE FREAEER sequences

1§eqle¢im5ng5thecmngotlaeadamequancel séqSEQ:eI{bf NS§EQ4 can be
ID NO 4 n be selected. [0034] Accordingly, a
pol fﬁu%ﬁ: ‘i de encoding a protein conprising the
am fooej]d sequence of SEQ ID NO 4 nmeans not 20 only

glu|toart of Aocrcotrgmgpy, "% DN f’yr%ng o%cPe SERCOB N& A protein

comprising the amino ac:d 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



al so a DNA sequence encodi ng the sanme am no aci ds,

whi ch has a codon having a degeneracy rel ationship
therewith as a DNA sequence. The present invention

further includes an RNA sequenxf corresponding to

such a DNA sequence. 25 [0035] preferred exanpl e of

the polynucleotide encoding a protein conprising the i
am by ailldvsienueribe ofceSEHN DpMOtein e @adyess by genetic
pol ynucl eat i _de i S ' an
SEQrPEP Y ngtfos§ IR 8 Mih SQURLaRIFAEMEr or not
whetingibedy rafaiast ehieaPA04R bipgoheins chunge piepated.

equiﬁ@I t to the protein consisting of the am no

aci& égﬁence of SEQ ID NO 4 can be determ ned by ) .
val uat i nGiacki thegpcateiphaccoedong dio filkeciresent invention Is

conSrERRs din (HEE b SRR ot (e ey yginosa, the
4. pebtexargdre bétused be dat emtiged fdr pepaniogi A antibody
e akainat PR AR SEPAB TR CHEPELIT Rt dher o
not [@03&inti body agai nst the PA0427 protein can be

1§ eber el 803 o B PHGE SR BEELEAR S fhopAS gD protein
PsegdengpHevdegudivesportibas fiatieign mandigéeabableasamino acid
er GEREN, PP RAErRY o BRRrRE o O U0 Py ERRY S cRRBfacellular
sur ragromsposae pentifiedof the PA0427 protein, the
Lot & PeRt A RaRRErERS SR pARTY S04 b fogBraetsi® no: s,

15Xt bacghlatrano aeigl eeglawrre of deBOi IDeNO a5peihticdecontains one
15 8P Sev el i A Y iV E S B! 8T8 ' 5 whi con
contapBptRfE coipsisieyg ahe ansary @did sseqbance wf 5§ ID NO: 6,
o o chrearriho SR REREALE o B2, T A B gl fqeyains one
6 whb e el atdiss@native 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



to several conservative substitutions. 20 [0039] Since
the peptides according to the present invention are
exposed on the cell surface of Pseudonobnas aerugi nosa
and conserved in Pseudononas a ?uginosa, t he pepti des
can be wused as an antigen for g epari ng an anti body
agai nst 25 Pseudonobnas aerugi nosa (peptide antigen).

[ 004QIptides RRROIrd A%y Ve@f@@q:rﬁesrm&dm\cerm«m ean be modified, for
det ect abI e a

acid nmutat.ion_in u
cii mamplaopyteadfio Setieiintnaeidla B e R agcto enhance
suclbma(rgg JEYAY ageriey, in that 30 they are useful as a
Pseudonpnas aer ugi nosa comon antigen. [0041] For the
pepl P88 Jaccording to the present invention, a
bl ocki ng gymgp neyiiAfetrdded tsalidréniidaoe), C-t édMal s(Dimethyl

t her eof for exanple, so as to prevent aggregatio C
attlaicbltf@bd@@)el ectric 35 charges. Acetylation and%u”o SMC
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peptiats). ablbsai my i 8! iHa et&rgﬂ "RE B0y stissigimide esten),

e BB o O & ahcgr - eorr oo
1Qo0dapites’ HRstHL: rreﬁmorpwmcﬂq%fvfj Didethgrer can be

adi pj fs’@ fate), Sul fo-SMCC
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( Sul cci ni m dyl -4-[ N-nal ei m donet hyl ] cycl ohexane-| -
car h8%43] ate), MBS

(m Mal ei mF%Qb%ﬁ%OYﬂ)eb'tt@é%OXaééwﬂiﬁgmt@e s epresent invention,
Sul fo-MBS or the |1 ke is general used,,as t e

but clacﬁrleroprq»tﬂlﬂéoﬁli@tarﬁ OVAn%o?%’éh'ﬁda‘ﬂH{E‘ ”iﬁéf gvalbumin
18 g A )(faﬂ anusedruiP04abulrain t {eipept i des keyhole limpet
accordi n

Cucinermobyanie 6Lt GPOuREn (EBIARS SoRNiaiar PUGgiol Timited to

(OVAKegRuman serum al bum n (HSA), or keyhol e |inpet
hem)cyanl n (KLH) can be used as carriers, but not

| i mfO&#4b
[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 PA0427 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 “antigen

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



these. [0044] [Antigen conposition] 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 anykgen. Thus, according

to the present invention, there is provided an

antigen conposition conprising the protein antigen or

t he Qoeppridén arau deanantig ara@ b othaucompeng dguct i on
ofnipgﬁf}fbody agai nst a Pseudonbnas aerugi nosa outer

me ne -PA0427 protein. [0045] In this context, the
protein aftdegeding tchéhpepresentrinvgatiorathprefisr appyided an

or e SEfiTofH &g 8| kB rbpisFd A EREEhahfigqlf or°® peptide
Hr esertigenwehidlorcaar coddiagthe prodetdioen vl Bnkaotibady against
Ce S PRedP kA ok he e AL SRR P e
be #0@e@josition consisting of only the protein
o S95bee CREBERIAER) ont 250 ofher Somponente” 1
[0047] AcTdredi mgtigen heomessitionsveatdamdinghete ithe present
167 1RGN, GRLESEnAE, LSAGERMR! L SHds S Rl iAe to the
proguesenb ohvantiam,i hdyreagai nstovidels eaudyaooise composition
oo MBTBR T IR, SRR CEEY, v ipgyce the
pr epeotiuct®dri roferr aniibodlye ageadsasaaPyandoneondsugeruginosa
2V BLErRdnebtehe A5 20 B E R an ancigen T o o
15 onposiddion which can induce the production of an
ﬁg;%?gﬁg 3%%@3355?&52 %g%ﬂ%%%ﬁwaﬁﬁﬁﬁhFSﬁ?a 94EEne 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,



15 [0049] According to the present invention, a

vacci ne conposition for use in the prevention or

treatnment of di seases associated wth Pseudononas

aerugi nosa, conprising the antiggn conposition

according to the present invention, and optionally 20

one or nore pharnaceutically acceptable carriers,
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agenp95130 preservatives, antioxidants, excipients
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o | ForaPRsRich Hering o the| SressH tVETOET™ 04

mal £0e&,2]pol ysorbate, nmacrogol, and pol yoxyet hyl ene

hydr ogenat ed stor_ oil). .Aycerin,_.di ' .
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1ES;JE%héPpﬁes(e&ﬂginv@ﬂﬂbgyﬂhr@)ﬁﬁ[@ft@@ébﬁwlognéhemm and route
et hanol ani ne, sodi um bi cay baon r ne i
meglogm' %@%"’B‘HSWE% n8R&t h&t Y% etsé_gnﬁi&{}]dbeﬂgggedformglatlon.

i f E&dfa@ﬁgﬁéy- 2905ﬂﬂe8p6¢timémllynchm=e peptatdes a saline, a

according t.o resent. invention_ can d 1o

KRS RS e Baling e, @ DlgfABartfe Retltior.

di ssogbwsd per nl of a 50% glycerol solution) as a

carrier protein, so as to enhapce the .anti LG f ;

2@ he vacci ﬁ'&e @6’%8@?‘??0‘1‘15%§c‘6'r gﬁﬁgv?%‘:‘ﬁ%ecgﬁﬂééﬁwﬁ according

i nvepttied. 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



[0052] The diluents used in the vaccine conposition
according to 15 the present invention are sel ected
based on the node and route of admnistration, and
actual standard drug formul ation 5 Exanples of the
di l uents include water, a sallné
phosphat e- buf f er ed sallne and a blcarbonate sol uti on.

[Ooﬁﬂowﬁotdrhfe@diém/@kﬁﬁie@sleﬁ the ahe vabei desage form for oral
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| oc nistration) routes. Anong them parenteral
1QdnilA0SAlation is preferabl e. [0055] 35 The dosage
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vel unmd&namw@tis&saqssgﬁpﬁﬂétpmn e OLptMeff, a cream, a
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adninistrati ol can be prepare a conventiona
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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 ug/dose to 100 mg/dose per adult. When the present vaccine
is administered with adjuvants, the dose may be generally 1



Exanpl es of a dosage formfor parentera
admnistration include a solution, a suspension, an
ointrment, a cream a suppository, an ophthalmc
agent, nasal drops, and ear dropg. [0058] 15 If the
sustai ned rel ease of the present preparation is
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can be 5 I'vel
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usi a@n@enesaePAonm riokesn is a ceII surface- exposed portion of

20 the Pseudomonas aeruginosa PAQ427 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

25 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

30 antibody according to the present invention, wherein the portion
of the Pseudomonas aeruginosa PAQ427 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”).

35 [0066]

According to the present invention, there is provided an



[0062] 10 [Antibody] The anti body according to the

present invention can recognize a Pseudononas

aer ugi nosa outer menbrane PA0427 protein or a portion
thereof, and bind to the Pseudojpnas aerugi nosa. 15

[ 0063] According to the present invention, there is

provi ded an antibody according to the present ) .
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PAOﬁéﬁ Brotein is the protein 25 according to the

pre ? i]nvention (hereinafter referred to as an

"ant i bodySefcha afri resttibotlydii nehtd e can dantibosiyt H&at recognizes
VERE: Rp e e oieipao b dile SESEHTRVEaOR SAADEMIdS to the
t 0 Pheupioeseontsi eeeviginosanhelti alstménpb.ldes)nanofa_nm@ody that
1R BB AR BECk el redime Ry éfon.
invgooseq (herginafter refgrred to as an "anti body of
CrvensorT e S8 PRk 268G b Y SpEBbepe imvention is
i nvepRef@rablyhebtained by inteduaizity aanexpedimesdal @mgnal with
PoeaBoRDNEE Aot SBAsEYSP felhd the Bfifed Blotd® antigen
19f ot hseptidendneigradi acrurdingotalitie poeskatpimssuiion, which is
2 Bora s s anais §o8E s dighte fe ' Aibodl.  Such
i nvant haeody [@96He used as a pure antibody by collecting 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 monocional antibody obtained by using
the PA0427 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



Such an anti body includes an anti body that recognizes

the protein according to the present invention and

binds to the Pseudonbnas aerugi nosa. It al so includes

an antibody that 10 recogni zes,ghe peptide according

to the present invention. [0068] The anti body

according to the present invention is preferably .

obt zegeshdy arenuderived afrcerpeniimemal anihal fi@n aantibody

anti_gen conpositj.on I Sii ur.Lti ' .
ant@%@ﬁrégﬂgrg etﬂ?dépgﬁéﬁgéﬁﬂﬁ%ﬂg? iﬁéhtgﬂiﬂgﬂ%%ggg%tUSIng 8
i nvenetiood wklicknowsn solperisore sliilled an theant (sRete.g., Intern.
can nduce _the anti : ch . tib cap;hbe 2
e R dTaiy BBy 50 vol et o ook ioum ES haxtLe 222
®r &FEI97 sepdaplinegeant Peteatt heraid-Gperand Publication  No.
purifyi bt ai ned antis 0,[.006 e o .
it 1A 4 GBI GoREE o BaBanC i DBl nfuplication No
a palgsdopal 9e8ti begsnesenBabehbridb. a29B856P ;oBapanese Patent
by uysi.n the RPAQ427 .protejin or [ an [
andTiaﬁﬁigJ(HPf’i%g P@%Al 7 e a%@§@§gﬂ§g@%,th3?ﬁér%%% Patent
af o engrdhenedaslidaeon 28 o, WBI0GE 1 241 9865 andoiaphoesie Patent
nti body prodyced by. a hybr] roduces the

1Gpnbeidid eéhppgg'&@%”m 5&55@%}1@?@/ ntion); a

chi mpoi7z Jant i body and a humani zed anti body prepared

by geneti ¢ recqnbi nat.ion techni que; . a a_nhu

ant i body 3 amiﬁﬁaaﬁﬂ%}ﬂ)ﬁnt150%-3%’%\{199'?[3?@(5 PV
tr a!ﬁﬁeﬁlﬁ@m}an@ﬁgaﬂhlwﬁth@[]géﬂﬂ@ Jdedeean (O WFojhaeertigdr-binding site
anti according to the present inventiop..]
adm(%?ﬂ%ére%orﬁ@lﬁﬂh%r&tf%é%nt e?ti?rgnHUﬁgn, lrgahmn of ‘ a mouse

1511[1]{ 'abftﬂYoé% ifgggfgr$Mmaﬁsmnﬂibougrr%em (EDRi prafting). The

ef fects. e "human ant i " .

ant REBANARH A ATOC #CYEg Aol By R Bt ffygntion can be
hungirepaked @@gﬁg anh‘iéitfbgbd vaetiokdiongn ttm umflsrmfseki!ied in the
i nvention can r us we nown

to pEtdEKE §;@4,F%‘§£§§2{Jﬁeagldt %QQ/W'ntern. Rev.
IrrmE()@7,3]1995, 13, 65-93; J. M. Biol, 1991, 222,

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 using 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 monoclonal 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



5 581-597; Japanese Patent Laid-Open Publication No.

146194/ 1998; Japanese Patent Lai d-Open Publication No.
155492/ 1998; Japanese Patent No. 2938569; Japanese

Pat ent Lai d- Open Publication h@ 206387/ 1999;

Japanese Patent Lai d-Open Publi%ation No.

509612/ 1996; and Japanese Patent 10 Lai d- Open '
PublMgathbn Ba. Ba5BIGV/ E099) D§onr2) afies "GalthniSawdng Harbor

ol J-aberagane CehaBRSS Y ERPRRREN Y, i, 22bt g9Monocional
(1 gD&i.'nttsmgﬁgy,er@{medi by (%kiujth: moygrmagebnal.ofKedavebe, (1987);
The SR o Bat AR Pty BRI 950, CHR, EidA obited by
Envaaksep GaRsdie, ¢t ahan@tiasiing @ 9&7hnd wel | known

to 5rs%s skilled in the art (see e.g., EP239400 and
W00 067 1). [0073] 20 The "chinmeric antibody" is an

anti body prepangsyelonal gafrithigodfe macording r dgi othef present
a certain antibody to the constant regjion,of,a
ant TBYEDLISN oFah el PEgeRred Lringr cpnnietnod “ell known to

Spegidrseal! dkillRdMVEAe grt.Muni zed with an anti gen,
and an _ anti body variable region (V region) that binds
190 {RO7%nkigen is 25 cut out of the gene of the nouse

nonocl onalrrant Maggytiohae frdgmebtai aedodingpi da ithe present
then allowed to bind to gn ti body.. const ant '
(C 1RYEBHPydREAT |3 eBAF o A BEGEY e Raftral tgment),
to ngi_%f etséetéﬁidmwcré@bbh%st The Cmrok‘)twihc acacrttn‘(;iiggy to the
accordi ng 0] e presen I nygnti on can e r L e :
a1 PECBCHE RBHEREIAN knoWP4es el SEHEPLRF | %8 SHia™t @ Tunctional
1%{; féaé%@se{fc-l@mgulﬁpgq%ﬁgFggf,SF(?bﬁgﬁ-%ﬁgggé irggtionnfragment
: 11996 and U.'S._ Paten S, .
4816687, Célﬁu?gééﬂ?%}ied[ Go7apMeh@ roRBIESRA MaANtHRRYY (SCFV),

accqyrfi ROp bR/ tHé@®F 35 invention can be prepared
using a nethod well known to persons skilled in the

art [P&¢e’le. g., Antibodies: A Laboratory 19 Manual, Ed
Har | ow ane,BPayj i d-ansca@pidsSpoifngtirer bantidaber abor ythe  first

198e$1)1i305)i(rﬁ)1eerrlltnegrt:gcl)r inrt_],]ua%ofgﬁewbpnr%%le%r%alinvention 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 monocional antibody produced by a hybridoma deposited under

FERM BP-10782.



Anti body, edited by Sakuji Toyama et at., Kodansha,
(1987); and Monocl onal Anti body: Hybridoma and ELI SA,
edited by 5 Tatsuo Iwasaki, et al., Kodansha (1987)).
[0075] The polyclonal antibody ggcording to the
present invention can be prepared using a nethod well
known to persons skilled in the art. 10 [0076] The
"fufO8al fragnment" according to the present

i nvention ns. r apti Y, par ' . ,
fragment) Acmﬁgﬂgpgfge%?%rc@ﬂlgy?{r)e@g%rﬁé%s_ thlh\gé%¥tginﬁ the.re 'S
acc@rdiviged oa tingbriploesant 04 2Veh2i- b). d gpesitede wikanthedVational

of such,a . functi r jncl : ",

F( agn)c‘gﬁ,tugévacf’i ag@aﬁ%&on ?‘%H’ %E%rﬁ%) " Technology,
gli suhtedeationdé®atentadogansmgDepoisiiaryathIBbdisukuba Central
(sckEv),. and o] y r eQf 0 _ r

el 3o FePaly FRUb G Baualdy 05-Frtiapany under the
acceicdiesgidm NdieF BR&s BR- 10W@ntonrabreiarye8aR007.

ant i bﬁ%\/ agai nst a protein conprising the amno acid

seq& é] of SEQID NGO 4, or an am no acid sequence

of SEQ I DTN@ 4ntWudyh eoubaidinsgorte tthe@eywesent invention is
i,ve substi

onser yat tutions, .and.a functional fragnent
1(§:he|p<58¥¢raﬁy[@W@F%?%P@Fra@&ﬁ%‘g@ﬁ‘pl es of the antibody

of {b@gﬁgcond enbodi nent according to the present

i nvention incl ude a ntibo gal a pept | ; ;

conpri si né\qclqgﬂérhgn Jhe, %rg% C@W%bt@gg Frgé%lss’proylded a

or @ﬂoﬁﬁtrtmalciadmleqdvrceoséﬂ%@t!\@ N@itt6 th@ \gerole antigen as

contains one to several _gonservativ t :

anathatt afcienmons apmals CTRUED PraBiEhtnty dt, frvbridoma
1BXxagelcesdnig thetlantpregentdhviamgidmi rd enbodi ment

accgbggﬁa to the present invention include a 35
non | anti body produced by a hybri doma deposited

under FERMcBPdL0§8® tR@ present invention, there is provided an
antibody that can bind to Pseudomonas aeruginosa, 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 aerugingsa
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 aeruginosa-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




[ 0080] Accordingly, according to the present

invention, there is provided a hybridoma (0427-L2-1)
deposited with the National Institute of Advanced

I ndustrial Science and Technolg$¥ 5 Internationa

Pat ent Organi sm Depositary (Al Tsukuba Central 6,

Hi gashi 1-1-1, Tsukuba, Ibaraki, 305-8566, Japan),

undeifediRon ACEASSI OPshdOFRBNARP-dO AR NOsaFebsaapyide murine

?ﬂf,’éméé’ﬂswl hﬂig &r@tgg%llyﬁcorﬁg %ggﬁg{:lh%ﬁp g&ﬁwmstratlon of
[Ooé%lé’ﬁﬁ@éghagnidetrhenmﬂahmte GEEa N phe 3121)ere t gvas further

d I
tLg\élggﬁl‘gn’é@,@r%@% gona ﬁ{ﬁ)ﬁ@é oggegf\b\gﬁltlﬂéﬁ’t according
?Lsgﬁfﬁﬁbﬁréo%tg}gﬂwggsg?? é&@%grfﬁm@@etmsg{@m against
theil‘éfqtglcm%w d@ aant ,rﬁgjﬂdmgt Cj%%gsftﬁa pLB%udomonas
Pse%fngm&s@%mmme whueme S*noﬂrecbo(@&d'nm}etha) Thus, the

gﬂlt gg:ém&“p@é%%ﬁggsﬁﬁﬁ & re%pnt% r?}sﬁgrggé)g} t8€yseful for the

i nvepkiention 0084] [tlﬁéatﬁfetﬂrlt i bpdy déselapbar massecigtad  with
conmposition] Diseases associ ated with Pseudononas

1(&er€§ﬁﬂé@”0ﬁ§§u€6ﬁ’éﬁé@7%@rugl nosa i s a pathogen of

oppi stl c 25 infections which cause | ethal

con equencesvvl r tions in_ _the resista oh

host s, NOESGVEP el dboriseasragraed aret” Mih chegydomonas
tbo %@trbgﬂiﬁb%ésiﬁlﬂ@dé &ysteshit eirdegtionscalisebses caused by a
acterium

exafsees] Ompna(?ﬁ;slé;é?lrﬁfé’grﬁ’%%tltﬁgfe@tﬁ‘énanf'){\@éi'léﬁhg aﬂ multidrug
%g'srrgsga‘g%?@' gg?%??%&%gm @Qr@%md@a pnafenttmnnveﬁm oaxample,
conﬁﬁpﬂwmm r@ﬂf‘i%@&h‘;ragggr@l’ﬁ&c?mm% %rigg%qtlve examples
i nvert i Qe acdzgébbéshaé!%@ét%'tédt i wettef frsdudgaiorsas  aeruginosa
mur I RGlU R QI 6 L GG GPRB AU HBIE DL Fodta i vipologic field;
gﬁmdﬂeajﬁlg{:dégpdfé&rgﬁl@?ﬁéém(r&(@f@l graldh) .indedtibnat artte catheter
20 mfectzon in the pu[monologlcal field: postoperative peritonitis
and postoperative infection in a biliary duct or the like in the
surgical field; abscess of eyelid, dacryocystitis, conjunctivitis,
corneal ulcer, corneal abscess, panophthalmitis, and orbital
infection 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



present invention actually has protective effect

agai nst 21 infections on a Pseudonobnas

aer ugi nosa-susceptible nurine nodel with a neutrophi

| evel reduced by admi nistrationgef Cycl ophosphani de
nonohydrate (Exanple 12). It was further confirned

that the antibody of the third enbodi nent agcordin% 5

to peptidesehttheveacond scpbadimeants gacerdtngyéo the present
eff‘?ﬁ\t/eﬁﬁ%'nnﬂfxah‘?{)?ég PR ABR. MihlrdFdie r?ﬁgs]&ﬁf‘i‘body of the
Pseudononas ‘aerugi nosa- suscept’i bl e miri né node _

( Exfirpt eea®)odiThast elesording bbalythe cprasegt t o1vertion can be

Pr eSehle UG Habd BnESEle ERecthe  prevention or

tred di Seases dssocCi a with 10 Pseudonobnas
Ber 1§0BdYa. [0085] Exanpl es of the diseases associ at ed

W th Pseu I Ug) ' t edid ) .
infecti oug%g?gggg%gc%cgﬁéggé%yé@ck sgﬂgéﬁﬁﬁgﬂs&e is provided L_Jse
aer ofithes antitfaty iaocdndihgdingha prgsdnf invastion for producing
resi.s t eud S EUQgI . 1 nf ' A .
ol b AV ERSIGERITOPSEBRTRIE BEHL B0 diGBses associatec
Al t eriblatRsew et as aartigihesdi seases associated with

se as aeruginosa include: otitis nedia and
ugi ni@@g%g in the otolaryngologic field; pneunonia,

phlfr oni ¢ regspbrﬁtmg ytat rdost pinefsectti ﬁmv%atidr‘catlhel'@ri.SZOI‘OVided a
or TR Fob,BrBYEHBREY oBF U Btedtifier qjaeRseReidtsdtiated with
ducP_sguatdmohBlsea';enuyﬁeosap@ima_ris_ﬁrtligl the mtﬁn:@?c agministering
. itis n
o158 S SOERAPRIE. 4! en PRI BreciE oupt or the
i s oo eyt sty momno
RN 5

tra at heter infection, and abscess
aroppg@89je anus in the urologic field. Further

examnl 88 oLhE 8060k o PLe Qb RT0AL € HdlIdif R RitElith
ur e 1T eSprracory tract), uecubdrtdl
i nf ecti onAsasHowyist iatefri bn oskamHes] OiksejasTreo nfittnigsdythat the

2" SRFSY SopTRRRL T, S08GHRAE BEFor@rET the present
expan@dtiba bbedseftfeeetdcre of orhe lroteaveandamding to the present
treglyEn io(r)at t%émﬂetﬁt%ggof 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 extraceliular regions of the PAG427 protein

that is exposed on Pseudomonas aeruginosa cell surface

D




resi stant Pseudononas aerugi nosa infection which is
difficult to 35 treat. It was also confirnmed that the
anti body of the first enbodi nent according to the
present invention binds to the 322 peptide of the
second enbodi nent according to the present invention
(Exanples 7 and 8). Therefore, the anti body of the
firdttx@rbobe @nt according to the present invention

oo di ng TEAGdSSPARE g deaRR SRl Bk, aR B accprding to

use thef preseant imeoelytiacc aadi rtgettmsed]etcpr@eéeﬁt the presence of

 he ol S psd, DEMGEL KB A8y according o the

Fseysdesens ineengiornsean 1&d 00884 Agccarddn:%ghncgsi}meagent for a
0 or

o cosmdanas ascvAg Gre dntebBEoca ea with

Péanﬁ):n};mé“snaer ugi nosa, ti(:8m|3ri zi ng tPe step of

foectlve%fgﬁﬁlt' 5f @%585#(?@0&5 gggﬁ)rtﬁdl ;&g%{r% Shé)rm”ded a

pr esaethodvdori @Hagnomhngalas Psegbiodrogas taaruginosa infection

008 Pgr%né%ﬁtlcd?%em Tcﬁ xt}n‘gﬁgy'n < L con‘fqlrrred
thaqgﬂgn]zo ant i body of the first embodi ment
et Do RIE ThethBUBEL SR 49, Hife SR rvention
peptdadﬁ loé tBEruéIdrSdui.enbxadwﬁr&ttmg:obmingutai tdeamples such as
D Sl SR YA B! bES, s dls, BRERRY or urine from
1SEX&ﬁEh¢m7a)is linohadireg s 2hwowi rmed tiskt ohea Pseudomonas
o e AALR0SA: | BROEIAdy BIoree proES! nColLagiR, g collected
t he garAp&s wrmemheoanambdwnea@mxtdidg ¢d the present invention,
o and daeSirifing Wbl et ahes B SEayTReRkereaction
thlmtc@QSenbodlnent according to the present invention
203G and The pept i de of 0 o LIe Presen
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.




t he second enbodi nent according to the present

invention (Exanple 7). Moreover, it was confirned

that the antibodies of the first to third enbodi nents
according to the present 35 |nvg tion bind to the
extracel lul ar regions of the PA0O427 protein that is

exposed on Pseudononas aerugi nosa cell surface 23
(ExamoasB) . These results suggested that the anti body
accqording to Ih resent..invention can be used to

det edt2HRAC 0 dormonas aer ugi nosa. Thus,

the ant i bqe ?harmmutbcalhe:oﬁnposmon iomv agierdn aggording to

d t t f
acr hEnBEssent davroRion Boso b ainding s RET BF & gqmeosition
5 n\F/)thbﬁ'iagmsmbeﬂee i @nﬂbowwda?:c@trdmag hiad ther paeagnbsimegention as
a Pseudonpnas aeruginosa_i nfecti
ant i¥bd§ < y@orla],gﬁ&%f%n h8N&r eBES riall?v‘én%%(?ﬁg”f%gl he purified
I moey et Tptions st sommmrat, for ool
i nvent | u
CampPbin 2 2 caaidlHEosS Tt 4.0t pPa0sghate Bler
t eargppdy pod, or urine from 15 manmal s incl uding a

human at i sk a Pseu nas aerugi nosa | fec
181 bsequentlVe SRIARAFRGUCAL Campoeiddn arpl SbTtppthe present

t he japkhbRAY ndgg ds&lifoentidatbd @S%ﬁﬂ@%dmeﬁnteeze dramad form, as
determ ni ng whel her or not an anti en antib

e AdaEs Ay el b A s aseeat oabas it may optionally
Psederrangs ﬁ%frﬁ%é@iﬁcaﬂﬁfe@dc@ptaﬂteorzdrﬁ@rw fdre example, a

present .invention, there is ovi ded a. klt for
det é&@bﬂ@zqm@ Brég%h\éaet%fﬂr @6\1&93@ R Nosa,
1%0 0@371% at Ieast the anti body accord| ng to t he
5

pr esent |nv [ 0 The ntl od I n
to the pr@@mp &fnﬂb‘% lﬁ%@/ pac q ayc i%ﬁje Ghrriers can
det @aEiRTe: klrﬁaﬁﬁmﬁwat:h@s@rgmmr@fse Rm@diwmm albumin for

aer%glpggzae d%‘legtgageazl)g t?gnanatrll & arhne vyater 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.



30 reaction. [0094] Thus, the detection kit according

to the present invention can further contain various

types of reagents for carrying out an

anti gen-antibody reaction, a seggndary antibody used,

for 35 exanple, in ELISA, a chronpgenic reagent, a

buffer, instructions, and/or an instrunment, etc., if
desilfBd)0P4 [0095] Pharmaceutical conposition The

phar maceutyi.c 352]]@? Litjon a t@%' t it
pr esent inI\I'feﬁtlsi n rrgié%lgougg%ti%?t@h ormgg?ggk%! tﬂ?ﬁnposm?n
conpsardbng 5o comr PessRNE Hevamtiwposhadbrie ngdeynistered in
t he Fhventi.on Gl ver 109 ' ;
o AR L0 B RTeff 0, Ak, & 'AnPepLaDinands aeruginosa
pt iilof@tlignot her conponents, for exanple, a saline,

an g Q?%]s gl ucose solution, and a phosphate buffer.
[ 00 g‘ﬁi 10" The pharnaceuti cal conposition according to

the preseWheimtbet ipdranmagceetical nooatpesition isi poepared as a
I 1{ig6ho=ld 8Gdiy ”ﬁhi?Sdié@i@%@ré’geﬁrc&ﬁ be obtained in any
osI tion fay Ral'ly' contai n

0
phar rm@eut i'cal” “conp opt i .
phardresega i foai ybycaepphibige asy meahs soitailanfoe the purpose.

takil r tiyv ' onl . i
100087 ERamPE GFEERE A SvIS, DI EiAATp e antibody

car nifengecast, ondhedpurifeehiardibotycisopecasiamshdpodés antibody
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ou B! BTSSR S Erat, 0 E yfgh rne antibady
15ex ofatile genesant Haxentiad adsediqd enn, [3hex or the like is also
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aam NS 68 TR G BAPRUFCHERF Ay HpflpiTafely, djluted, and
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| oc adm ni_st.rat.i . [.ou a
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preferable dosage forms as a diagnostic agent. In this case,

20 appropriate resin materials, for example, polystyrene, polyvinyl

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 PAQO1 strains (ATCC BAA-47)
35 under 3 different culture conditions, that is, in Luria-Bertani



[0099] A dose of the pharmaceutical conposition
differs 30 depending on the age, body wei ght, sex,
and general health of a patient, the severity of a
Pseudononas aerugi nosa infecti and conponents of
an anti body conposition to be &adm nistered. A daily
dose of the anti body conposition according to the

pr eseny rﬁétﬁﬁt gmacam|geem@é ) ysupplemenoed wiptk %+ 20%, and

b d f b to 10 Kk f
wel 5RUe Burnaguserd diher ek stonos PRcPf &b HEUie was equal
[Olg%ohg tﬁe@neéerwe driak abserphacenatui®sanm reached 1.0.
ot Bind ol Bet B TGP D, oo
fﬁeRWD@?ésal‘éwea@Wt a@cbﬁtﬂmgloa urmometwm tlescribed in
ar naceuti cal cCo SI,TI | e
gl a@ﬁ@é‘fﬂ@“ﬁ@edﬂcn‘? ¢d dﬂ’aeﬁf ﬁ‘ pﬁ& nt ai‘&ﬁ‘tbféed using 2100
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cul cardeso|ait @FQ%HE'&? nmgo"(‘%e”b%ﬁ'l%gdgesgﬁgeﬁt 2Pegtocuments
or {hauriEd Med G@rﬂé@%’rﬁ “F)ls n@gaer e@tpﬁ'essuarsdatau wadyanalyzed
titer and appropriate i t
1Guf u@nngcol}{ﬁgrqmﬁgya §§|ﬂ,‘ g@ Wﬁt&mggﬂ&g Sagbc? %ignal and
preﬁ%&ééhg‘ff v\?é‘r“e{‘ c%%‘lc@ta%?éﬁ soAlt ltgm%Ztmdﬂe i sottemticnideds carried
ernatil ve , e an 1 DO 0 r
v ont BHCRABeRb o RViesnas SAIvRLS Sianfls {fEgP P Pobe sets
det graa 'ﬁfb@ or Ti§ AAkpBpde it éxpefitdeappnopre areried out.

di luted, a preservative is added thereto for use.
Sucﬂioélﬁ)‘b}}tl body of the present invention bound with

gagex par tﬂlsC'aef’eéélto%e P‘%{f?@leﬁﬁjt@bhe(lﬁnaa(gerﬂdswua)s which is

a diagnostic agent. In this cas appr, opr |

mat ér NQUSe Memﬁgngr@telgm\yggyg@%rmﬂgg o ﬁéle dIFthE culture

to' ‘é%rh‘?jltl%r Osogg?eva@ﬁseaﬁ th@r résleﬁ@él@r abdadmrd af @dded sera,
&; Her ej naf resent

i nvéﬁt b@n El‘

esent’ 4Bat KUEaES H*-hae.tf 8 branst bPBQQwBFSQ”Ct was
for ReEbiNgaHAdRr $i&#0diHIL afhdéRe that the gene is expressed.

20 Moreover, a PA2018 protein (MexY) (J. Bacteriology, 2005, 187,
5341-5346), which is an inner membrane-spanning protein that
associates with PA5158 (OpmG) and PA2019 (MexX) proteins so
as to constitute drug efflux pumps and is induced by ribosome
inhibitors such as tetracycline or aminogiycoside 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 PAO427 gene, determination to be
vpresent” 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 PAQ427 protein is constantly
present on the bacterial surface was suggested. This
suggested that the Pseudomonas aeruginosa PAQ0427 protein is

35 useful as a vaccine component.

[0106]



present invention. However, the present invention is
not intended to be limted to these exanples. [0103]
Exanpl e 1: GeneChi p(R) anal ysis 30 GeneChi p(R)

expression analysis system (Affygmetrix, GeneChip(R)
P. aerugi nosa genone array) was used as an approach

for |dent|fy| ng genes that are expressed in a nmedium
Sup =..ll VI ' A A I ;\- ‘!‘ - - ! rn C\WE Oiates

d
e A BB ST o Bkt

t hatstrains gstandchiBeYokahapsa Respareilal.nddgiaSeika Kaisha)
Tesg&& at%ﬁpWrSW?”R%qlﬁé ht?é%sng@ @Iﬂﬂiicaﬁo%ﬁtéﬁﬁlsseﬁrﬁ clinical
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1 ﬁ,ogﬂegfé n%]a%.pc? o sB38/ Joffecy &ﬁ@él‘fﬁ:‘éttlon according to the

Tec experi me S were carri
acc aietii sigt oofheheetmw@sngu txmmm:tzaeeur@nesored by Japan

ncI t on data was
nallj;;’%zgj% ”ﬁ%égajg ’éggr q ay ?mﬂ(ﬁf fymetrix),
and (sh)ghaﬂpamtlomie:tfegenomwebédkal culated. At this
time, corg 0 h
aver age vERT o S ARLCR deofiiess p £oBadmbngs aeruginosa
100@vadwoutodeperodantnighpeat mBaLE vier @ dduielled- Uutlton medium

8P4 B 4, BB cenetorin.

15let &fgihgedyNaadygr Tasdue thtClQQIIQJGfNCGTU!IW‘ianEHOH’NC DNA was

I f f
t o pLenEraderbRT | EhET REFBTEY "BRERERT, SRHETRRBEding to the
pr otethedsd esiatibeteic, dandnent@snchuded tbenewith. t he
geniq)1 7glxpressed 20 Moreover, a PA2018 protein

Bacteri ol ogy, 2005, 187, 5341-5346), which
is 4@ |Am1q:rhﬁirearthoaneﬁ mrﬁragnpent éuwthed?CRatmtnoak es

286 PSR AR DS A3, 2 esion

ri besenrinimpichet PAS42Tcheae ety aoyplified by PCR. Specifically,
am no%'r n%%?" éjéet ?EIEIC? I‘B NO: #P3nd SEQ ID NO: 8) for specifically
amplifying the PA0427 gene was designed based on the
pPseudomonas 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




25 determ ned, 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

PA0427 gene, determnation to b "Present” was made

under all the conditions regardliess of the presence

or absence of added sera. 30 [0105] Thus, the PA0427
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D) (HRAESHDEE Ok R Rl SR O oL St weater
pﬂgme. muThen,artthe heo hirkesleatidet heequeacet wpas analyzed

1Qer &s&agcaﬁ\%&lﬁ%@ﬁ pg%??#rgécgﬁﬁ%e:@]\Wgaﬁﬁgé’?@?%n (Applied

of Bilespstatgdi ng commi ttee sponsored by Japan 10
Pse gﬁwas aer ugi nosa Society (1975). (1) Preparation
of ; c DNA Each of 95 clinical isolates of

Pseudomongheaepotymoskeotide Gdduareckoven nithkt dinigaC isolates

in el l.er-H nton, nedi u .Bect on_ Di [ d .

col OSYEEm Bed i odbE RaAlvdiE. Juers ncOnyBERN  TBaalypeptide
1[?'i Ssequ@ﬁcgsq é(ﬂﬂd\lﬁé%ét ,plgﬁrmml ind@l\lée\msed_ nﬁsmﬁmé compared

rom, obt ai.ne ac cel.l s cordin .

ot MUBA TS B, PRSUEAGT 6 %ine, BKE fe R, WiGtations were

[01@Bker(al Anplthid daili-dength Didqlieageersf hhda hRABER7 protein

nmet 9d éo 55| ng the prepared genonmic DNA as a

ten‘EI%? ; 1 ‘region containing the PA0O427 gene was

anpl pflit by PCR Specifically, a priner set (SEQ ID

g 7 and LR L R NGBk & eXBETehi8H Yegions (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
(J. Biol. Chem., 2004, 279, 52816-52819) and

25 three-dimensional structure information about an £. 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
aeruginosa common antigen.”



anplifying the PA0O427 gene was desi gned based on the
Pseudononas aerugi nosa PAOL genoni ¢ sequence (NCBI 25
accessi on No. NC 002516 on the database). Using
GeneAnp PCR System 9700 (Appli 5? Bi osystens), PCR was
carried out using Takara ExTaq“{Takara Bi 0) according
to instructions included therewith. The DNA fragnent
thugtappd iffj ed by PCR was confirmed by agar ose gel

el ectrophoresis to h t e

op) MuBRoen DaterR.G fae FRpd A prdkaBuin BURLEE.Ishheres
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Bi gsystess) was used-in a | sequencing r eact iPn. The 1
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System; 9709 ( Birosyst ens CCO i
i nstr Uct"%ﬂ'@ﬁq{%ﬁu@% é (fg’ "hghe PAO1 strain

reac[tgq '\Troduct was purified u3| ng I\/UItlScreen HV
| at'e | 1.i pore Corporatiaon)
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wi th wat erp 'UNAaﬂ‘é@?ﬁéntTGEE' thenpal 291Lf¢ba®tmlde!eotldes 340 to
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pol )qb@aﬁddeusnjgg S@qu\é%gg me\ég%(éog\éeg ?/f)‘éﬁt Ila@gnostics) and
1@9‘14%6%0%&! ‘Fﬁf@%ﬁ?@x‘ﬁrébsi&@%c&bﬁmﬁ“ﬂﬁBﬂ@mvagen) by the

t, 3 nmutations were observed in the
fuI If0||@M‘{:jﬂ§J B@%]Ué?ﬁ]:e of the PAD427 protein (Table 1).

Egég@%%% However, putative extracellular regions
Based on structure analysis information about an E. coli

TolC protein (Nature, 2000, 9405, 914-919) homologous to the
15 PAQ427 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




and SEQ ID NO 6) predicted by the present inventors

based on secondary structure and three-di nensi onal

structure information about the Pseudononas

aerugi nosa PA0427 protein (]. Bipl. Chem, 2004, 279,
52816-52819) and 25 three-di mensional structure

information about an E. co/i TolC protein (Nature,

200¢, #UBUtess-aOLkD) subeequentt i3Gredyc@masensigsing of 94°C-30
det I . Thi gested-t
Pse%@g{ncgsénggggr:ugirhrﬂllgigt%Aéﬁgﬁgr gt %i rﬁﬁlhg&%géf l}]heag_(:aR p'rodu <t
" Ps evid® nputifiedaerdingn 6ezn HoteoRCRn DY an PurificatigabkKet (Sigma),
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874 NeéwsEngiland Bi@ibbsype pIVEXR.4d Lwas- digested WithiNcol and
a5t otk 0 TFRBRTES hEFe SEEOlRO,BELd 8 agarose
of tgwd, RMIH2XtgecedlAd pagiféed UsiDYAQTAgyiektGeBERtraxtion Kit
" (BlpbRR. neFhg it Cand R Y B AR s digested witr
PseNtmibRas] aee gyl igmtzdPAcHg TereNPSHQase Knvityogas), and E.
16,505 CFiBSas, AL ROGRARH R DL pEL Shlgoo) were
( Notegesfotgetheritth dibeoligegiomrt pratiu ¢011TheBpd¥EXch4d plasmid
oL YL WG W BpbA2 B0 RGHIg Y, frag SBden [Hicormoratec
t he (p1GERARPADA DY ot piwas ifunifiedessimat@DAphap Spin Miniprep Kit
B TR QU el e B Ih Dert wes
15ur fcacdinmedp3230r BN AnAnahyser, tAppied Biosystems/HITCHI) by
a cycle sequencing reaction using BigDye Terminator v1.1 Cycle
Sequencing Kit (Applied Biosystems).
[0115]

Next, pET15b was digested with NdeI (New England
20 Biolabs) and BamHI (Toyobo). Moreover, using
pIVEX-PA0427-1 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 PAQ0427

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




nucl eoti de sequences were excluded from cl oni ng.

[0113] 20 The DNA fragnent to be cloned was anplified
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alrin
concentration of 100 ug/ml ?olloweda 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]



regi on positioned upstreamof the insert and a PCR
primer (SEQ ID NO 17) containing nucleotides for
adding a restriction site 25 Bglll (AGATCT) and a stop
codon, and the PCR product was igest ed with Ndel
i mredi ately upstream of the NcoF site and wth Bglll
(Toyobo). Protruding ends after such digestions with
BanH and Asi ahreéBgllt) 2abemepofl veepratgin wasfimabhebtained by
Ther fore, the g ragnents were |igated.
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ncod PAO4 rotein,. in whi
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str |ns re treate cal cium or.i .
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g/ mVerEHSEAr i n, and they were suspended (200 fol d
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hours. ression wa ind ce ditio .
'otG | aror e B rRaftiniBtiohs His PAY2 el i hapt protein
was wept idisesiviear addidamor@l M horss. stiatibn,cetésulting in a
wer e col Ingcted b% i@ﬁrlfu ation and frozen at -20C.

The CORSENETaPE Of Y84" B-PER Bacterial Protein

Ext egRilgn Reagent (Pierce), and an insoluble

2G01 | ect od 1Ak ATULT A6 $50NESEEsnal thecsktimezilular regions in
| ySQ%WPAO%ZkaE%ttelﬁOfv@@f@temmmcﬁ by nethe 2Present inventors
con %gteijatolnonseoconcparyg/srprucgure an mrem@%?hwn@ng\fotnrélastructure
information about the Pseudomonas aeruginosa PAQ0427
protein (J. Biol. Chem., 2004, 279, 52816-52819) and
25 three-dimensional structure information about an E. cofi 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



Dul becco' s phosphat e-buffered saline (PBS)
supplemented with 1% Triton X-100. [0117] N chel ate
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d th
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(m-Maleimidobenzoyl-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 ug/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 biood 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 mkL/rat of sera.

[0124]



[0121] 20 The am no acid sequences of the
extracellular regions in the PA0427 protein were
estimated by the present inventors based on secondary
structure and three-di nensional ,gtructure information
about the Pseudononas aeruglnos§ PA0427 protein (J.
Biol. Chem, 2004, 279, 52816-52819) and 25
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seq e of aj%Q » NO and g peﬁlfhé/h fe an acfrea)mato raphy
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2(epahsssptiai ahe36 1erKL HReGalged Pastidbias @ncentrated
fggk%glﬁgvérﬁ?co%ﬁsuﬁa@ﬁ 3@4‘#::. gﬁz@g@—"the buffer was finally
exchanged with PBS solution, so as to obtain a final
sample. 14.5 mg of a protem was collected as an IgG fraction

by purification from 5 ml of the PA0427 recombinant

25 protein-immunized rat antisera, and this fraction 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



Pi erce, catal og No. 20700) or sulfo-MS

(m Mal ei m dobenzoyl - N- hydoxysul f osucci ni m de ester,
Pierce, catalog No. 22312) was used as the spacer.
Synt hesis of the 20 peptides \NS entrusted to Therno
El ectron. [0123] For inmmunization, 20 g/animal each of
the formalin-inactivated PALO3 strain, the PA0427
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on at 10 or m nut és and
d| seyaledted by ﬁDWﬁ@tEﬂSSl um phosphat e buffer 10 (pH
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ep
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satMﬁgﬁﬂnﬁﬂEate solution (pH 8) to prepare
a 50 (VIVYih op@ettoORet8Pt 3 [4htiBBRY LRl DiRtieto thte PAO427

reci pitates were SSO in a 10" nmM pot assi um
2cghospganeblmﬁterprgpe|r3)or each of the syn?hetic peptides 042701

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% Na2CO3, 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



15 suppl enented wth 10% gl ycerol, and subsequently
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042? ni zed rat sera, respect,i
acc @odisigtingo of Hihe Mo, aGikd SEREEH G& 4 én@v@pe 5), one of

designat ed,@%ive extracellular regions, is contained in the
anti-PA0427 IgG 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 042711 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 IgG 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 04271.2Q



anti-0427L1 1gG and anti-0427L2Q 1 gG respectively.
The proteins were quantified according to DC Protein
Assay 15 (Bi o-Rad) based on the Lowy nethod, and |IgG
purity was evaluated by SDS-P [0126] Exanple 7:
ELI SA test In order to detect antl body that binds
to the PA0427 20 reconbi nant protein or each of the
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20 wells and allowed to react at 37° 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 1gG 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 PAQ427 protein that is
exposed on Pseudomonas aeruginosa cell surface is contained in

35 the anti-PA0427 IgG. Alternatively, the absorbances of the
anti-PA0427L1 1gG and the anti-PA0427L2Q IgG were 0.555 and



Mor eover, the absorbances of the anti-PA0427L1 | gG and

anti - PA0427L2Q 1 gG fractions were 0.353 and 0. 751,
respectively. This indicates that the anti body (1gQ

that binds to the PA0427 recon‘%l nant protein is also
contained in these 15 fractions.” [0128]
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After such culture, phagocytized P. aeruginosa was measured
with a flow cytometer (Epics LX II, Couiter). A neutrophil
region was gated, and the fluorescence intensities of 10,000
25 cells were measured. The average fluorescence intensity was
used as an index for opsonic activity.
[0133]
As a result, the average fluorescence intensities of the
neutrophils cultured with P. aeruginosa in the presence of 100
30 pg/mL and 200 pg/mL anti-04271.2Q 1gG were 0.39 and 0.52,
respectively, whereas the average 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-04271.2Q IgG.
[0134]



fraction. 10 [0130] Exanple 8: \Wole cell ELISA test
For whole cell ELISA, a bacterial solution of PA103
strains cultured overnight in an LB nedi um was

di spensed at a concentration o 9100 L/well into a
96-wel | ELI SA plate 15 (Maxi Sorp“Type, NUNC), foll owed
by immobilization at 4C for 1 hour. The plate was
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PA0427 protein IS expo udo
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Coggbs%g%%@mﬂc@@wmr% Eponed aﬁtla/awance at 5% COg,
20 re attve humldlty of 100%, and 37°C in an RPMI-1640 medium
containing 10% FCS (fetal bovine serum), and the thus cultured
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 purified 1gG fraction (anti-0427L2Q 1 gG obtai ned
fromthe 0427L2Q KLH-i mruni zed rat sera in Exanple 6
was studied for its opsonic activity using the
phagocytosis of 10 Pseudonobnas ggruginosa by murine
neutrophils as an index. An 8% casein solution was
intraperitoneally adm nistered to a male BALB/c nouse

SDUfsﬁWﬁ‘étéh@mv@@r descdtdead , | ib,ak:lort-liteor cels Jraepgm) %L:fﬂaently
I X ours t one ce S were C

per.%ﬁ%faﬁdce e Rorth s ﬂéd“kﬁfecéHlsplelrﬁ%'é:i i 5P mp gt an HT
themnéuﬁnwggibab)aaﬁan@amur@td @verhight.06 Tdeddesfokr,i the cells

RPM - 1 Th
?Puw%rsecgﬁﬁp_\gztgﬁgaé Cg&‘l?ﬂ Cg)@,tmjn %gﬁb Ql(pgnsm r i minutes and
§ 1 eajepaMddy 4P 1Dahﬂ£ o frelrd pIdE mrdeuﬁvbjaeni ¢Het gell solution

m xed cul ture at ratj o of for hours A0 t
preddte threm r"%ﬂ @@rpF et %P ZOC%PB‘%%PQaI ?)d1 ﬁﬂﬁ of a
th? rA8thy ng:gmo@@ Hae §é|éc§t€it>rl$tt{ﬂéd|ﬁd} f(lSQj@m coslirtéchnologies)
rat sera obtain m ni_stration of on
adj @ghwsuff Iqurélﬁysg%xe ul ﬂ] g ”HK&BoEﬁ iﬁz tE_e methylcellulose
ﬁif :ﬁ?éagﬁl y@érémééﬂre@?atv%tcfb@cémwmﬁ @fetor nﬂamish to 9-cm
ul ter neut r ophj re an .
1Q hedﬂm@ﬁesaméei Gt WEERt ¢lelfuged 1% 33{9“@ éle?%f' gum*d‘ty of
meaguid, JRE 37erageabbyekrerepe 10teNgi4 ayes !atl@zedcolomes

as an 1 ndex for opsoni c "acti vit
e odvdndyidemas aeaHds pht dig { nstriteigidsd “Medium were

”eub'b%fé'ibbg Cufﬁéﬁédcd\l‘otrhee Wéugim dp die further cultured
presence o - and_200,g/ nL anti-04271-2Q
| gGIi et 8%“@'%@’“9!38@1'3 rf@§[§’eé@‘{\’v‘égys wher eas t he
1BVErage ]I uorescence intensities of the neutrophils
cul t[ure with P, aeruginosa in the presence of 100

g/ l)a%@rmn@/ﬁfarttblh@ Y10l jBakest 0.36 and 0. 41,
respectivaly, gfﬁ&tg,w%hb@g Bnh@sopﬁpntﬁeamwaw ofecombinant
the 35 anti - 71-

Q1gG [0134] h
pre@apaenrb@ro&h%w@@h@m P@rﬁ’tti%c( x/é)epgontalning the
fi h tected b
PR d et g ] o o

2put SOPVELEshr debrtibs: In dgrBMRISE | BIRCFOBFTpPBapBEiRpdy that
by Hifds 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 Industriali Science and

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



5 present inventors based on secondary structure and

t hree-di nensi onal structure information about the
Pseudononas aerugi nosa PA0427 protein (J. Biol.

Chem, 2004, 279, 52816-52819),and three-dinensional
structure information about an if. coli TolC protein
(Nature, 2000, 405, 914-919), 10 booster was carried
out [DA3&dnbi nation with an inconplete adjuvant Thr ee

asob?) At Pt HEE ST naLy 4RI oA ERIERE BES: e
| ymph nod@hewerle ness hefd witieireah RE’K/ﬂI(-:Imktd)yrr@dDUﬁqwated in the

(L 862l ARl T BRI AL 28 ot pie, <

5’:18 50 -obL aiffask,| yarpdh @od250ehL t Bigtsk sangl e:LdEU!feCheln a 10%

kg&pﬁ?ﬁi,{ppmﬁﬁ{ ?h’ﬂﬂgtd r%%g:%ﬂﬁf@@ Eﬁltu"n‘@?u pernatant of

u5| tbe 6allRRMUsL6H0a el uvasQietdeteat ber thanBlIShederaribed in
cel EES?"F‘ gg AgSUl cells) were cultured in advance at

5% POF ‘el ati ve huni dity of 100% and 37C in an

RPM 91840 nmedi um containing 10% FCS (fetal bovine

d th t |
LG5 08 AL A Yo e BIRASEL by G081 on which
Cenbh;ciﬁuaatm@rpelpgud@ at{jhé?@i\ﬂnth@en: rmbhudea@udZZvlnlxéSEQ ID NO:
e renegn one a
5 Bt 5701 R heSHuHIRHCoPSPRAT R B (SRcIPo QS 18) had
?ﬁﬁb@emfgdsblhbemyedmmmammmmoﬁr649M§%Aand 0.610,
e m xed ce e centrifu

mnﬁ?%@ecﬁ‘f’{glguﬂarn %\ntc g?’é@%raégggg thgli% ll?ybrldoma
15Ner§e§j4f§°t§d ew:tty tl@eswonab st i tuctent of fmgeanabtd Industrial

COﬂ alnln |
CepE poI hyjlr%ﬂ%na"%_& a[,{ft%[H%g lﬂfte Mrganism
?gmé@s.tag{g uinRtr, &Hé_-reotacgesﬁw 1%0 rrBTcEFaM] aiﬁE 10782,
cel feMmaBsEAN By Bipts O y MR athAp aReqiBivr bt to the

tubg n@ﬂetm pepeidd @M@?Lme(smt 1D fNiQe mpesmduced
ZQNa \N?/ tated, while 15 nL of an 35 RPM -1640 nedi um
S

thereto over 3 mnutes. The cells were
cenygl wgeﬂ/@tcelpgeopagntmn n rasrmmsanﬁwpmodumocm of MAb

SATET o oo ahanons “SreRd R thbisugepl fpsyitute of
in aQvAn@d anndlstrial Science and Technology, International
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. MAb 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 MAbL 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



medi um (G bco) and cul tured overni ght. Thereafter, the

cells were collected by centrifugation at 1000 rpm

for 10 minutes and 5 suspended in 10 nL of an RPM

medi um and the cell solution s then added to a

bottle containing 90 nL of a nethylcellul ose HAT

sel ection nmedium (Stem Cell Technol ogi es) and

suf fpr@t@m loy mae;yntﬁmanp@x:del (SEQnIPhBO: 18) was detected

of B Fip I gL 1 SkAE 2 ol e

cuI Toned jat 5% C2, relative humdity of 100% and

37C. Approxi rratel 10 to_ 14 d S he
ybr i donnaPouRsHHErt e SRy ELEP R GE S FRt g airRing to ¢
S’bSWéﬁfd onTheddchol e eQA\M:E/' pireked bijn amid pn@t&i@r had been

[?S'f ;p)edg,c DO ﬁ;,am @3 @ﬁgﬁ% I~y S 210 834 5)3was 0.906,

ant 'v@lﬁ’éb’eé@&heblam%rb@ridee ofPAﬁéaétr\e&:mwnnahtshmnorét AgG was

00 Bl oSSR A R B SRR e protein s

det ebedided.20 the ELI SA described in Exanple 7.
Moreover, an antibody that binds to the cell surface
10f pOddtbhonas aerugi nosa was detected by the whol e

cel | ELI SMgessvébeih itheEEanBle f8r d@’tjng (Rindthgnitagthe well

ﬁfybﬁfrb'cyilaﬁcrrﬁiﬁ"' AnEBLb Bketlad MiF a0 TSEY p HO: 18) had

ant ifaQsly f drmiéi‘:f e@fﬁev\@bgoﬂlﬂanaéedf tthelahybiO04ne2Q(48-5) was

v u@ilﬁn W é?g)aﬁﬁq @5#3 %adﬁengg' um#@%%%%l%%am rat 1gG

15 aswg§t cek3, a'ﬁfém@'n%l@ﬁmﬁﬁg athat cgreentAtat that obiedg to the
tothe l1s,of a 30 96-well plate, followed
by dlﬁﬂ‘h?l@ iSO %o weeks later, clones were

anal )Ozlepgjoy the nethod described in the paragraph for

dep‘?%‘tt §€réi\" Ec,h d@ﬁénd\laé Qnﬁét |P)$J (DBusa'aih A aemad infection in
| ndustrra Cl ence an 5 Technol ogy, International
2@at SHIMOALERIGEN Depositary under the accession No.

FERV BP- 1G783v#hsaabhaivigd.sydtemically 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, Japan). 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




[0137] (3) In vitro culture of cells and production of
MAb The clones of interest sufficiently proliferated
in the 96-well mcroplate were scaled up in stages in
a 24-well plate, a 5 50-nL flagk, and a 250-nL flask
and cultured in a 10% FCS-RPM nedi um MAb produced in
the culture supernatant of the cells thus obtained

was @etfened Hiat Heedarspatissiradedmiad PBIpIdrain-immunized
[01?t‘§]c seltod ' @é’cﬁﬁd;ééfc% v oéct‘i‘@@é‘:ta'lg%gng’t ﬂ@gn?@cﬂlﬁﬁ Under

pepttheﬁa ctmzmmr(,séqmb Nb rs)c;e amrvw@dsyhttlh@t igroup to which

P AT Ay 8138 bt
besfearmpbe s imd rtae@miadmunﬁt@afedat att wefs thys confirmed that

hyb 0] p t t
Advghgegﬁ?‘ég&?ﬁ Pé{:éﬁ'@:u‘(‘fam Q?odﬂa gllu%h&%d Yhe Pera have
| nt @rodeciivel acayidyt agaiasii the l@é@@gonary under t he
accefp |4<§3 No. FERM BP-10782, denonstrating that the

speci fi caII Ity blfnds to the synthetic peptl de
g NOTTEYSPT | RAGddduced N3 9

042 FcxxnpREA ]

222222?‘2%%" &E%kﬁéﬂBp%ﬂ%?v@.?%ﬂ?*n%ﬁé{peﬁ?%ﬁ#gg‘?mode's of
admneiidrepediatmacepnt@nbr angoml ofsalici®) of cyclophosphamide
oo PERERTRY LA PENB. Bs nYnu EABUERSAL pfEBBved and
15 at entratpmltmmalb,s_ wasnovisteeddatMsb doseai obd1i2b t heg/kg to
SRR BN S5 AR B Bl Je7TAeRA g (3 doses in
was tolead) grext eab 4o rawiiui ced 42 MXroPE) Ileg'el Theperjeheral blood.
Zﬁg?b%ﬁér%efa@%sgﬁ%m%d%ﬁ §aer”51e2§%ct Ib ffgl(,l%lgrl]me were
a nmhrapemé:lormﬁli\,bodgacutamcbuatga kilos¢ RMT1, 0><1D@| nd:ﬁnp(mouse (74
2™ hal FRSPYY GRlY) mitR.l O3A0hediately thereafter, each sample (the
sera were 5 fold diluted with a saline, and each of the purified
IgG fractions was adjusted to 2.5 mg/mL with a saline) was
administered at a dose of 10 or 20 mL/kg from the caudal vein.
Seven days later, protective activity against the infection was
25 determined 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 PAO427 recombinant protein-immunized rat sera obtained in



The anti body that binds to the PA0427 reconbi nant 42

protein or the synthetic peptide (SEQ ID NO 18) was

detected by the ELI SA described in Exanple 7. [0141]

As a result, in such ELISA for ggtecting binding to

the 5 well on which the PA0427 reconbi nant protein

had been adsorbed, the absorbance of the )

ant iIBAPLE @ 4tad)bewrs 0d1906(stenhdr edd was tihusreamidemed that

of npegat} tr rat S
denﬁﬁgtr%ﬁﬁgwhg&?'ﬁzﬂ%ﬁt hé\'%)%mdlsm&o&t gdprg?téi r_?era have
i s ppobdotied. adtivitgldaghingdr Hoeénfedthiomhe ELI SA for

det ﬁﬁf}i‘* binding to the well on which the synthetic

pep €°0427L.2Q (SEQ I D NO 18) had been adsor bed,

Fhe absor parmeativelys winen Gh27 b2Qficd S)gGatracices, were used
' en5es SASaTh 30 SaigBhAEs HRacer MG B T @ negative
bi ndsntteolt Baanpedti dgG-adpnidsteded [0A8), aBdatpeeramaining 1
B b SL s ARG, By AR S EIE AR sy flsd in the
in g2Bupor bal windeh| ntteyal arati- BA1G3E h gt etitadhed  from  the
14 S 2O B8 BRY o Lol B8 o spp hd beer
ver gdimiriisperdd.ongel s thos! epefiraied tusetbe andikPd 03 IgG
el ey o R T, T (S, pper this
| medhaligby, 5heneadt @ mide savivedanpltéies grolup to which the
b R0 P R e PR SS ho udBi Salhinistered.
1Profechayettans icorifyripgad nebt tihe ianftedd42ALdasgG has protective
Cet SEPBY, BBRie R oS [Hof8,3d S 057 mice
congueVivedhim e gesapotl avtieth thye aditi f04R27aRIQAGE obtained in
?2' ,x%?ﬂg%%v ad ao&edf—:n eaeé]m?gps]t%'resea?reﬁ’ WHYth0E confirmed that
the anti-0427L2Q IgG has protective activity against the
20 infection. Furthermore, 4 out of 7 mice were survived in the
group to which the anti-0427L2Q (48-5) IgG as rat MADb
obtained in Example 10 had been administered. It was thus
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 pg/ml,
amikacin: 64 pg/ml, and ciprofloxacin: >256 pg/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 O (3 doses in




m ce survived. By contrast, all mce survived in the
group to 35 which the formalin-inactivated PA103
strain-inmmni zed rat sera obtained in Exanple 5 had
been adm nistered. It was thus 43 confirned that the
formalin-inactivated PA103 strain-imunized rat sera

have E&otective activity against the infection. Under
t hi $0t@di 39 @6 ® geduse A mewtrephil Jewel nn wergplgmp! blood.

to why ' tigi D5y
Sor AMeth MOCOPHOL? St AERTBLBME QU 1Rl DOOTIHTGE o Setine were
was i e eritoriaatby inpsulated #agmdose ohtdl.fadx10” cfu/mouse

protai f-j iLzZe iSgra ' P Vi -
Dol SLT (P HPhe St Jiied )P bty purifed
PA0IQG revombe naras padrEnistanashiatecd doseatofsed@ BMg’kg (0.5
pur (f i f i agat P j i
Dy LAl [Rh B8 CaLdal S T AR Y afb b fotective
wi t Beiydtemig@ansy thefiedeet omowa@ssdeterméned dpesed on survivai.
”1Cf01ﬁ%g5 ng/ mL (saline) of cycl ophospham de
(hereinafter referred to as CY, Sigma-Aldrich) was
prepared Asdalsesutty apeout ovledl Imicrindicidstiar adnggagive control
102Sngim 5 USRI rel, BLP B SnBouhe Ve amidy 3 mice
neusuopiviad.| eByl contizst, ghendl oblZosaice Fuevivashindhe group to
straj sus ed i ! f a i ne
int?gﬁgpitonea 'y @Egggﬂgi% at %ﬁ%ose 0 E§n89105 from the
cf ufovoad n-mia v atsd)PA bOBhstrdioeimmuetiesd ¢by sera had been
RO GerBED P8 305 cORANRL g1y BN dhiiipados 1o
15nashadj ustadective?. Bchiyity. wgainat sdhienednfeasion. Under this
adnipj d at S - 10 -of. : r e ;
SRR Tlad 152 B0 AR 908" O LRty which the
agaf nsi- 04y 1i 2@ dgG abtimised28 dxtaampil@edd hisak b¢esnadministered.

SUr i 4 t 1 e ;
sl Y6, thidananiied BRdL'oh ARt 07 a0°Fa8 WK protective
negactivitycagaiwst tharimfectisara obt ai ned by

adm ni stration of only an adjuvant had been 30

adm ni stered. By contrast, all mce survived in the

group to which the formalin-inactivated PA103
strain-inmuni zed rat sera



obtained in Exanple 5 had been adm nistered. It was
thus confirmed that the formalin-inactivated PA103
strain-immuni zed rat sera have protective activity
agai nst the infection. Under 354 his condition, 5 out
of 7 mce survived in the group to which the PA0427
reconbi nant protein-i muni zed rat sera obtained in 44
Exanpl e 5 had been admi ni st er@dAIME was t hus confirned
that the PA0427 reconbi nant protein-inmunized rat
sera have protective activity against the infection.

[0147] S51A AAr aﬁtigq&ﬂ ycomipersitibe morpiisthg g& protein antigen
fractions were used as a,sample ( / S

of PrmPcOERtLe AD I%a‘{vmfgh 8t ?%ﬁ?ugﬁagﬁfréaﬁ)rodﬁcﬂl&n _Of an
' g%ﬁ@mdﬁ‘%ta@aﬁﬂsﬂfw%ez@aﬂnbheysraam_@mwal PAGELAZ protein.

survived. By contrast, 5 out of 7 mce survived in the
group to which the anti-PA103 | gG obtained fromthe 10

Lo(rjmta)l i noi. dlyggbtrby@treég%?t% $tdmLthé rgm:cnl:pzednsaztilsgrgf!

ad heen adm ni stered. was_t hus_cqgn .
ot (DoaTors (R0 CoTur i BOeE s Amias asif - s dE sk Ff ST 10 NO:
infgcetion. Under this condition, 5 out of 7 mce

survived in the group to which the _anti-Q427

bt Ailhcal PROUSIARUINCE SRRILERS i HrLnR 840 FeqEige of SEQ
t hugpcagd.r medid h@}l}withefm i 0 PARTdAe | gGinas anidse?aﬂe\/edeieted,
activity against the ipfection reover, .out . i

ni céUb§¥'¥Wi%9€d i'ﬂsﬁﬁ@cgr obh ¢ 'chaf‘ﬁe ‘é’i}'?ﬁoign‘c;é‘c“o”a”y
| 9GeRRtiahNask 6 a Prafelre cdvastihgeof aHei amsner adid sequence of
was thus confirned that the anti-0427L2Q | gG has

proSQilNe Net4iity against the 20 infection. ‘
F‘”Eh?f nQr :roﬁei‘?ﬁtw@lﬁcﬁ c"%?{“ﬁ%ﬁ@ﬁ”“é i}aededJiynmdeotide which
group ‘to which the anti - 18- a t -
obt énﬁ:mud12@55@5\51@resl‘1r0ng§@tbggﬂd;@ﬂpﬁi g %r g&)ﬁyf@clm%@gde \{vhlc‘h
t hugn &RI¥d ERBhAAb Abid 88hUEPHR7bRQRA®INDOy@ hasd which is
protective activity agalnst thet i, nf ectl.op. 2% [t%ed'%]mino acid
Exafgnstionalpi@auiyaleihie; ¢ i Rl FNRIsHRE o o
def gt SRS SEDl 1D A OI4r eshgt ant Pseudononas
aer ugi nosa systemc¢ infection in neutropeni. ] :
o iR PESLb M i CORDPRISEs To U dldd: ShEGeRte 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.

3. 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.

4. 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.

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

6. A vaccine composition for use in the prevention or



30 of antimcrobial agents for mnultidrug resistant
Pseudononas aerugi nosa M5C06120 strains were

i mpenem 32 g/m, amkacin: 64 g/nm, and

ci profl oxacin: >256 pg/m. In egwaluation with

system cally infected nodels of neutropenic mce

using the strains, 12.5 ng/nL (saline) of CY was .

pr efaeati@gitantl diseasperassodateq withi AFevdpadoagsaeruginosa,

dos Lkg 4 - [l C
Sos< Ghol ogPsL? ibiad LA aBrium o Wty 1 or 5,
a nand qutionabyedneromperopharharmpaseuticatheacceptable carriers,

M5 raj in 250 | of a saline were
inﬁ%ﬁp ?fédnégﬁf?/'s%?@@ggg?sed at a dose of 0.925x105

cfu/nmouse (8.3 LD50) to the mce. Imediately

thereaftery e Ljf ] anpl i
adm ni ster%‘d gﬁpagmgged%’? %ﬁj&grr@/ign%o.e@/@?n(&%ou%aeg aeruginosa
f r orRAO2 Zapdateiveior. aSpoehicdaythdreoér ompreofesctipnal fragment
acti)zl%%%o@gai nst the infection was determ ned based on

sur\; . " [0149] As a result, 4 out of 7 mce died in

a negative control 10 shamrat |gG adm ni stered

group, and,t [ i ni.ng. .3 A : V) ;
cont r ast, d% g?ﬂt aﬁ%ﬁ"ﬂ% %@ %u%\%l%\%oiﬁélnﬁt e Sﬁéutﬁet"g"f accordmg
whi ¢b clemant,i witelresn e aatraioredff tlen A4esdomonas aeruginosa
for i h=i.nactivated PA103 ral Nl ' at f

hou A2 7Rt asher st AP gl YITalELRkp6del paftin, of the
ant iPsRADRTIaglasl sehagimposs RAD427aptdtdiny agai nst t he
infection. Under this condition, 5 out of 7 nice

survived in the group to which the anti-0427L2Q 1gG .
obt ai ned 9, Bxaapkibddhad dHdemciibnai sagradnt thensad according

thus confir th .he ti-042 ;

or otRo IO B T SANG AMR C5fe ShFRcelBxtond portigp of the
1. Rseardomemaomersiginosac M4 2V ngratginotei sel@ctegefirom the
or a elz_lg);i de anti enf,vvhi ch can induce the production

of 0 Fpﬂébﬁ}’ﬁga nst a Pseudononas aerugi nosa

PAO4RY apppbdin. c@mpXiping ¢he seliect adid seguenceyoéupEQ ID NO:

consq!_sting of: (i) a protein conprising the amno 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;

(iii) 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 eqguivalent to a protein
consisting of the amino acid sequence of SEQ ID NO:4.

10. An antibody or a functional fragment thereof



(ii) a protein which conprises an am no aci d sequence

of SEQ IDNO 4 in which one or nore am no acids are

del eted, substituted, inserted, or added, and which

is functionally equi valent to dgPr otein consisting of

the am no acid sequence of SEQ pD NO 4; (iii) a

protein which is encoded by a pol ynucl eoti de whi ch

hy bracdiozesn ginderciairni Bgenhesenditheorelt suaface-exposed portion

I t h d th
of éEQ%%"ﬁ@e Sl amda ddnopan e Giar | relei dren, peptide
tO @o@hﬁoﬁan Cﬂﬁ‘é'étﬂtﬂ@ @fcit heeauengeacf dSESedieni®:ob, or an

S0 LRI A P (L8 & AL, OpIaESCAaips one to

t he seRicta| @oindesoatiRceudktiERdIM2. NO 4, and which is
functionally equivalent to a protein consisting of

the ami no acid sequence of SEQ ID NG 4. 3. A peptide

conpri si ng 1 he Agm g tasddy se@ﬂera:efoﬁcﬁlaaaﬂ OFridgmént thereof
or an am no acid s&_g gnce of

conPRCREGHe oo CaTEy By EbRSEM dNe c LU TeR Tomosgd portion

IADp@Ngt kge @@@Wdo?hb@:ésh%:@armg)ﬂo@@ @Aet]gmmnqalwooéursa@ a peptide
6,. or an am no aci uence 0

whi GRMBHISAg TN @ a5 oGl areaURaERy 8T Q. 1D ND: 6, or an

Subsirhink | 68 s@qﬁh@téfggEQODIDONIO'l @& whigl i somgpias one to

protein according .to cl or a peptide according

to SEYiEHP CQPS@"VGUV@ §H§§?Wé’ti9d1ﬁ305|tl on for use in
the prevention or 47 treatnment of diseases associ ated

W t h Pseudgononas aeru conpr.i Si an aptigen

conposi ti df-ac8r d?ﬁ'égq‘bg ¥l &ffn P o,fugcp%gwg gg'ﬁgﬂt thereof
one zRoMaI%g PRE" FRgRHL i £A |\Wh€i@ﬁeﬁ>§ abh‘@d&@éﬂl e, a hybrldoma
di | uents, and/or ad uvant’s. 7. aFgéﬁoB}s ’il ?

Pse (@RAFIER bed 4 dRy Kb8aaCEReus? HPot g’

thereof, or a functl onal fragrrent t hereof . 8. An

anti body or a functional agnment her eof rdin

to clai m 23 -whBfej ANLHO \fartfg’bn %f 't’ﬂE e doﬁ@r%?%nt thereof
ae“ég:'(:B?éch; %Oé%? Bh@t BF tIhfmd Peid 1SUrhiegcenpdsedntibody is

portion of PSeudononas aer ugi nosa PA0427 protein.
a monoclonal antibody.

14. A hybridoma deposited under the accession No.
FERM BP-10782.

15. An antibody or a functional fragment thereof
according to claim 7, which is a monoclonal antibody
cross-reactive with the same antigen as that of the monoclonal
antibody produced by a hybridoma according to claim 14.

716. 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 7 to
13, and 15, and optionally one or more pharmaceutically
acceptable carriers and/or diluents.



9. An antibody or a functional fragment thereof

according to claim8, wherein the cel

surface-exposed portion of the Pseudononas aerugi nosa
PA0427 protein is selected fromyghe group consisting

of: (i) a protein conprising the"am no acid sequence

of SEQID NG 4; (ii) a protein which conprises an

ani no aci d Aequenaeciofe SEQnpd3iNon Aadgondingh tonelaim 6 or a

o7 B acBatER Dot arEP PN 4RTC R, Hherein the
Dr Oliés Pla S@ s sItdi abe o f witthe ResUTh oINS eragdposs iSSEQSYSstemic

IDNQ4:,. (iii),.a protein i,ch, is enc ;

pol ittt o ERBeR OSRAr 20Y RaePoeratnlpes aeruginosa
congihfdcaient o a pol ynucl eoti de which encodes the

am no acid sequence of SEQ ID NO 4, and which is
functionally equivalent to a protein consisting of the

ani no aci di 8 sequengacefn SEQeoP NS itiorandofi v a pharmaceutical

protein which conprises an am.no 1d se c ap)

OV REP G CRERR NGt Ot ALA A G VT SUugNE o o Bdomonas
SEQalebughds#, iafectdbinchisi saf unattidnag | yesigtiardl eAsevdomonas
a protein cons%sthg of the ami no acid sequence of
SEQARHHRAE 952 16T€%HO0nt i body or a functional fragnent

thereof 48 according to claima8, wherein the cel

surface-exposed portion. of th seudoppn i_n ;
PA0427 pr i dj diag ?d@geE'grrE‘?’is? ngg?ﬁé’ﬁf?ﬁ%sa?i uginosa
sequenaei®h, SESMPRidNAg Sanoramriboay nor aei Fuserfienak fragment
of EEQ I'D.NO 5 Mhigh containsfo e.to sev Eﬁla d 15
conbBFTERT AECOTBING EarTBRONS PF ainth 76y rand 15-
functional fragnment thereof according to claim S8,

wherein the cell suy[face-expqse ortion ,of t ;
Pseudonon 'aer%gis"r{ sgfcquoﬂlfgeﬁ&&%ei ﬁeé’%o@éﬁqe%e aeruginosa,
CO”@bPﬁﬂ)ﬂgiﬁ@g & tabbd sngsderH:efoﬁcgla\%alD N@gr?e_mbr thereof
an amng acid seqguence .0 j [ cont ai ns

e ACB0T QLA SRR Ofs s U TR BHA Lok BE 132 An

anti body or a functional fragnent thereof according

to claim1l, which is produced by a hybridona



deposi ted under the accession No. FERM BP-10782. 13.
An anti body or a functional fragnent thereof
according to any one of clainms 7 to 12, wherein the
anti body is a nonoclonal antibody. 14. A hybridonma
deposi ted under the accession No. FERM BP-10782. 15.
An anti body or a functhonal fragnment thereof
according to claim7, which is a nonocl onal anti body

Cross-reactive W h me antigen as that of the
nonocl onal antg%%%§ééﬁg§@ced by a hybridoma accordi ng

l.aim.14, .16. phar maceuti cal conposition for use
qﬁ% ﬁﬂé'g%%%égépﬂg@ or treatnment of di seases associ at ed

i t d , WoHhNg an anti body
<ﬁ%¢ g&”%ﬁﬁgi%%%gﬁ%??ﬁgﬁeﬁﬁgﬁﬁé¥§% according to any one
13, and 15, and optionally one or nore

] 71to
q%%a?%ﬁ@gﬁtically acceptable carriers and/or diluents.

<49 éﬁ?ﬂ%ﬁﬁ%@?Cine conposition according to claim®6 or

PhaEyaGeut i cal composition according to claim16
<1%!/ﬁerelgn the disease associated with Pseudononas

i nfectious di sease caused by

@ETyginosa is a systenmc
i nfection. 18. A vaccine

a Pseudonopnas aerugi nosa
< ROMPASIH As @k 38 phar maceutical conposition according
to claim 17, wherein the Pseudononas aerugi hosa
ofopf ection is a nmultidrug resistant Pseudonpnas
oAsryginosa infection. 19. A diagnostic agent for a
¢ fisepglononas aerugi nosa infection, conprising an
Bt pPRYne acudibgiet i onal fragnment thereof according
to any one of claims 7 to 13, and 15. 20. A kit for
<@gt ecti ng Pseudononas aerugi nosa, conprising an
at@dck ot coittAcdtateste quabtdteragmandesd bizceefte acédr di ng
to any one of clains 7 to 13, and 15. SEQUENCE LI STI NG
atcsdckbet dvbHgpdcccSedakaedéaissdracebtgdcctacd 202 Rs@ertononid®
aer ugi nosa outer mnenbrane protein PA0427

tacggecaga acaccggoge geoggccetl coggocgeog acateggety gogegagtic 180
ttccgogace cgcagtteca geaactgatc ggeetzecge tggaaaacaa ccgegaccte 240
ceggetogceg cgotzaacet cgagegootic cgegegeagt accgeatoca gegggoogac 300
ctgttecege geatogecgt gracegtage ggcacccgee agegtttgee gegogacctg 360
tegaccaceg goagtocgge gatttocage cagtacgeeg tgaccctggg cactacogee 420
teepaacteg atctottogy cogoctecge agectgegeg accageecct ggagoagtac 480
ctggogaceg aacaggegea gogoagegog cagaccaces tggtggecag ceigecgace 540
goctacctga cgotpaagee cgaccaggog cagtigeage tgaccaagga caccetgege 600
acctaccaga agagtttoga cctepaccoag cgoagotacg acgteggoet cgectocgog 660
ctogacctge gecaggegea gaccgecgty gaaggogece gogogaccet ggogcagtac 720
accegeetgy tagoccagga ccagaatgog cteegloctee tgetgegete cgggatecog 180
gogaacctge cgcaaggeet gegcciggac cagaccetge tgaccgaagt gecggogegt 840



<130> 165648PX <150> JP 2006- 095996 <151> 2006-03-30
<160> 18 <170> Patentln version 3.4 <210> 1 <211>
1458 <212> DNA <213> Pseudononas aerugi nosa <400> 1
at gaaacggt ccttoottto cctggcggta gccgotgtcg ttctgtccgg
ctgctcgctg 60 atccccgact accagcgccc ogaggcgcog

gt agccgcgg cctaccogca .agggoaggcc 120 taogggoaga
acaccggcgo ggcggocgtt ‘ocggccgccg acatcggctg gogcgagttc
180 ttccgcgacc cgcagttgca gcaactgatc ggcgt ggcgo

T SR O e T C M S SR LA A

tott t ttt
o GGt B R e AL A PO CRRA T BeeOtttace
gcc?g%acgécgfgtggcggtg%gg g%&%‘é&g Qcc%gc%tcg?%%gccégz DroedeB30200DE

cgg ctgcgc agcctgcgcd accaggccct ggagcagt ac

C CCREEC
L T o

ct&&@&%%&%&c&ﬁ%égﬁ&ﬁg%a&%%a&%&g%%ﬁt%gc 6o

acot acaga agagtttcga cotgacccag cgcagctacg acgt oggogt

0o @tk CEBGL RO rac et GO 36GEQR AR ERIIEI A HRAEICRY ]
gaaggcgccc gcgcgaccct ggogcagtac 720 acccgoctgg

cag%%gé%‘ﬁ GRS £CAURAL A6 Fah A ORE A6tk D640AERE C LEMTat cccy
0 gcgaacctgc cgcaaggoct gggcot ggac cagaccctgc

tath S85E 32AGEacAC 6982880 1 B342a0d GtBeLcH pagtarct glkyca
acggcgcccg gacat cct og aggccgagca ccagctcatg 900

o2t 16 GARE A QO AQERERE Gato8He &8 CYag g Gacgbtact 138Ecgagcat
cagcotgacc 960 gccaacgccg gcaccatgag ccgcoaactg

a2¢k 26808 QOlzgkzoteC GREGEREY Yodst GG Gzt @2 A0 2Deaat gt t G CC
agccgt ogat caacctgocg atcttcaccg coggcagcct gogtgccagc
gaagfdBfc agfcgfract acg cgaagat cca gaaggacat ¢ aacgt@gtgce
agt acgagaa ggcgatccag 1140 acggcgttco aggaagtcgo
ogacggcctg gccgcgcecgeg gtaccttcac cgagcagttg 1200
{210aghogoago gcgat ct ggt caaggccago gacgagtact accagctcgc
<{21tgafiaagogo 1260 tatcgcacgg gggt ggacaa ctacctgacc
<210t gitit ogacg cgcaacgcto gotgttcacc 1320 gcgcagcagc
{21%adtsgaitoass TYeiwgect ¢ aat cagot ga ccagcgaggt caaoct gt ac
1380 aaggocctog gcggcggct g gaaccagoag accgtgaccc
40Bgclagoagac cgcgaagaag 1440
cagegtttec cgeggegacet gtegaccace gecagtocge cgatttccag coagtacegs 60

gtgaccotgg goactaccge ctgegaactc gatotettog gecgeetgeg cagectgege 120
gaccaggecs tggageagta cotggogace gaacaggegsc agcgCagcge Bcagaccace 180
ctggtpgegeca gogtegogac cgoctacety acgctgaaég cogaccages geagtigeag 240
ctgaccaagg acaccotggg cacctaccag aagagttteg acctgaccca gegeagetac 300
gacgtoegog togoctcege getogacetg cgecaggoge agaccgecgt gEaaggogcc 360
cgegegasce tggogcagta caccegocte gtageccage accagaatgo getggtootg 420
ctgctgegot cogggateee ggogaaccty ccgoaaggee tgggectpga ccagacccte 480

ctgaccgaag tegceggegeg totscogter gacctgetge aacggogeee ggacateotc 540



gaagat cccc aggcttga 1458 <210> 2 <211> 678 <212> DNA
<213> Pseudonobnas aerugi nosa <400> 2 cagcgtttgo
ogggcgacct gtcgaccacc ggcagtccgg cgatttccag ccagtacggg
60 gtgacoctgg gcaotaccgc ctgggaacto gatctottcg
gcogoot gcg cagcctgcgc 120 gaccaggccc tggagoagta
cctggcgacc gaacaggcgo agcgoagcgc goagaccacc 180

ct ggt ggcca gcgt ggcgao cgcotacctg acgct gaagg cogaccaggc

gaggg %J got%?g%tc%ﬂgctgctc% g%@a%@&cga&%‘&é‘gQ%Q%%%t acged

acc ccoa gcgcagctac 0~ "gacgt cggcg
tt%%ga%gat FR061 00 LERARE A CACARDNEAC.A0QNLAREG! 0BBA00CoCC
gaccC tggcgcagta cacccgcotg gtagcocagg
ta&&gggg&gﬁtgctggtcctg 420 ctgctgggct ccgggatggo
ggogaacctg ccgcaaggcc tgggcotgga ccagaccctg 480
ot gaccgaag tgccggcggg tctgecgtcg gaoot gct gc aacggcgocc
¢ofgagatcotc 540 3 gaggccgago accagctcat ggctgccaac
ofiscagcat cg gcgeccgecgcg cgeggegttc 600 ttcocgagoa
¢isaggct gac cgcoaacgcc ggcaccat ga gccgcoaact gtccggcectg
<2860 pseldoh@RE g0 n@ht cgggt 678  <210> 3 <211> 485 <212>
PRT <213> Pseudonpnas aerugi nosa <400> 3 Met Lys Arg
«d@sr 3Phe Lou Ser Leu Ala Val Ala Ala Val Vval Lou Ser 1
510 15 dy Cys Ser Lou Ile Pro Asp Tyr Gn Arg Pro
Mol Mk aePri@ MalseAla 2@ V3D ABOAIaAa VA BeuTyfr Pro Gn Gy
1 Gn AlaTgr Ay Gn AsnoThr Ay Ala Ala 35 40 45 Ala
Val Pro Ala Ala Asp Ile Ay Trp Arg Au Phe Phe Arg
Asp Pro 50 55 60 Gn Lou Gn Gn Loulle @y Val Al a
GILOus et WetA$ie PASAsPATY Aspri Ot GI6SA70ro/®RI80a Arg Val Ala
Ala Loe0Asn Val G u &ala Phe Arg ABa G n Tyr Arg Ile

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 bh 60

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

Arg Vai Ala Ala Leu Asn Val Glu Ala Phe Arg Ala Gin Tyr Arg lle
85 g0 95

GIn Arg Ala Asp Leu Phe Pro Arg |le 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 ile
115 120 125

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



85 90 95 Gn Arg Ala Asp Lou Phe Pro Arg Ile Ay Val
Asp Ay Ser Ay Thr 100 105 110 Arg G n Arg Lou Pro
Ay Asp Lou Ser Thr Thr Ay Ser Pro Ala Ile 115 120
125 Ser Ser Gn Tyr Gy Val Thr Lou Ay Thr Thr Al a
Trp Au Lou Asp 130 135 140 4 Lou Phe Ay Arg Lau Arg
Ser Lau Arg Asp Gn Ala Lau Gu G n Tyr 145 150 155
160 Lau Ala Thr Qu Gn Ala Gn Arg Ser Ala G n Thr
Thr Lau Val Ala 165 170 175 Ser Val Ala Thr Ala Tyr
Lou Thr Leu Lys Ala Asp Gn Ala Gn Lou 180 185 190

r n Lys Ser
gPﬁe ﬂgq\rglﬂgu Hﬁ%%gﬁ%%olgo%ﬁ@%ﬁaéegmu a—}ﬁs{%ﬁ Tyr Asp Val
VaI Ala Ser Ala Lou Asp Lou Arg 210 215 220 Gn
Ala Gn Thr Ala Val Qu Ay Ala Arg Ala Thr Lou Al a
Leﬁaﬂz ﬁWelu %%5;“%3’9;1 23052405 eTrhfhrAf'hg thowiMak Ala Gn Asp
Asn Ahg Leu Val Louspou Lou Ay £45 250 255 Ser
Gly lie Pro Ala Asn Lou Pro Gn Gy Lou Ay Leu Asp
Gn Thr 260 265 270 Lou Lou Thr Gu Val Pro Ala Ay
Sel-94 BROhS@la AP Rel-O4 LAUySANL ApTiin 2VDG1R86Qu 285 Arg Pro
Asp Il gghou GQu Ala fg§su Hs Gn Lasp Met Ala Ala Asn
Ala 290 295 300 Ser Ile Gy Ala Ala Arg Ala Al a Phe
Phe Pro Ser Ile Ser Leu Thr 305 310 315 320 Al a Asn
GlAL&y Tk WysThep MetLeary ANrJyGam ly@aeSete LSbyelau Phe Asp
Al a 385 330 335 5200dy Ser Ay ®Ber Trp Leu Phe Gn Pro
Ser Ile Asn Lau Pro Ile Phe 340 345 350

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

Gin Ala Gln Thr Ala Val Glu Gly Ala Arg Ala Thr Leu Ala Gin Tyr
225 230 235 240

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

Ser Giy lle Pro Ala Asn Leu Pro Gin Gly Leu Gly Leu Asp GIn Thr
260 265 270

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

Arg Pro Asp Ile Leu Glu Ala Glu His Gin Leu Met Ala Ala Asn Ala
290 295 300

Ser |le Gly Ala Ala Arg Afa Ala Phe Phe Pro Ser lle Ser Leu Thr
305 310 315 320

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



Thr Ala Ay Ser Leu Arg Ala Ser Leu Asp Tyr Al a Lys
Ile Gn Lys 355 360 365 Asp Ile Asn Val Ala G n Tyr
GQu Lys Ala lle Gn Thr Ala Phe Gn 370 375 380 du
Val Ala Asp Ay Lau Ala Ala Arg Gy Thr Phe Thr Gu
Gn Leu 385 390 395 400 Gn Ala Gn Arg Asp Lou Val
Lys Ala Ser Asp Qu Tyg Tyr Gn Lau 405 410 415 A a
Asp Lys Arg Tyr Arg Thr Ay Val Asp Asn Tyr Leu Thr
Leu Leu 420 425 430 Asp Ala G n Arg Ser Lou Phe Thr
a Gn Gn Gn Lou lle Thr Asp 435 440 445 Arg Lau

Vi n M¥erd-ys Ala Lau
a;@&} %3*2@ [}g@ég @é%er ?ﬂrepA%ﬁAsLﬁd_Esgn[ épné_Thr Val Thr
Gn Gn Gn Thr Ala Lys Lys 465 470 475 480 G u Asp
Pro Gn Ala 485 <210> 4 <211> 226 <212> PRT <213>
TEREUAERES REM5R088 Ao AR0Ra 4y011:QIR LD Lou Pro d y
Asp {spu S Theg Ay Ser PrggAla Ile Ser 1 5 10 15
Ser Gn Tyr Gly Val Thr Lou Ay Thr Thr Ala Trp Gu
Lau Asp Lau 20 25 30 Phe Ay Arg Lau Arg Ser Lau Arg
Asp%ﬁ ﬁ%malAhﬁ HATyCh1 (G RIaTYie daUnr B PhO 64d Ala Thr GQu
G Ala Gn Argysser Ala G n gglar Thr Lau Val Ala Ser
50 55 60 Val Ala Thr Ala Tyr Lou Thr Lau Lys Al a Asp
Gn Ala Gn Lau Gn 65 70 75 80 Lou Thr Lys Asp Thr
Ghl@ A MspTBIy LBYAIEGAA Ay S 1SEr AREGhAGIR dialedlhr
385 390 395 400

Gin Ala GIn Arg Asp Leu Val Lys Ala Ser Asp Glu Tyr Tyr Gln Leu
405 410 415

Ala Asp Lys Arg Tyr Arg Thr Gly Val Asp Asn Tyr Leu Thr Leu Leu
420 425 430

Asp Ala Gin Arg Ser Leu Phe Thr Ala GIn Gin Gln Leu lle Thr Asp
435 440 445

Arg Leu Asn GIn Leu Thr Ser Glu Val Asn Leu Tyr Lys Ala Leu Gly
450 455 460

Gly Gly Trp Asn GIn G!n Thr Val Thr &!n Gin GIn Thr Ala Lys Lys
465 470 475 480

Glu Asp Pro Gln Ala
485

<> 4

Q1> 226

212> PRT

<213> Pseudomonas aeruginosa

<400> 4



85 90 95 Gn Arg Ser Tyr Asp Val Ay Val Ala Ser Al a

Lau Asp Lau Arg Gn 100 105 110 Ala G n Thr Ala
GQu Ay Ala Arg Ala Thr Lau Ala G n Tyr Thr 115
125 Arg Lau Val Ala G n Asp Gn Asn Ala Lau Val
Lau Lou Gy Ser 130 135 140 Gy Ile Pro Ala Asn
Pro Gn @y Lou Ay Lou Asp Gn Thr Lau 145 150
160 Lau Thr Gu Val Pro Ala Ay Lau Pro Ser Asp
Lou Gn Arg Arg 165 170 175 Pro Asp Ile Lau GQu

Val

120
Lau
Lau
155
Lau
Al a

G“i i ‘é‘ﬁr" y kﬁ%%& ﬁ}%hﬁa@ EEEpR Bemr 00 125 20

Leu Thr a 195 200 205 Asn Ala Ay Thr Mt Ser

Gn Leu Ser Gy Leu Phe Asp Ala Ay 210 215 220 Ser

SmGeNl ﬁ?%ly FALR7 12, ﬁFyZﬂnhmlﬂla ﬁ@%%hé’&'gp ted3>

Arg

nas aerugi noga Thy Arg Gn Arg Leu
Pro GIy Asp Leu Ser Thr Thr GIy Ser 15 10 <210> 6

<211> 15 <212> PRT <213> Pseudonobnas aer ugi nosa

<400 T i er d Lo
Phepﬁ@ gg geﬁkg %i{(eu 'i'ggﬁﬁtg“f?a @g % éfer;q BeueS y Lou

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

Arg Leu Va! Ala GIn Asp Gln Asn Ala Leu Val Leu Leu Leu Gly Ser
130 135 140

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

Leu Thr Glu Val Pro Ata Gly Leu Pro Ser Asp beu Leu GIn Arg Arg
165 170 175

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

7



<211> 25 <212> DNA <213> Artificial Sequence <220>
<223> prinmer <400> 7 caaggacgag gcgtccaagc agcag 25
<210> 8 8 <211> 25 <212> DNA <213> Artificial

Sequence <220> <223> priner <400> 8 cgcactgctg
acccgcaacc gctaa 25 <210> 9 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> priner <400> 9
cgcagttgca gcaactgatc 20 <210> 10 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> primer <400>

| QPSR ASGRER AARGHS bROR0 30 12D Tty YL 20 <212>

195 200 205

Asn Ala Gly Thr Met Ser Arg Gin Leu Ser Gly Leu Pho Asp Ala Gly
210 215 220

Ser Gly
225

QI 5

Q211> 14

<212> PRT

<213> Pseudomonas aeruginosa

400> b

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

210> 6

211> 15

{212> PRT

213> Pseudomonas asruginosa

<400> 6

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

10> 7

Q211> 25

<212> DNA

<213> Artificial Sequence

2200
223> primer

400> 7
caaggacgag gogtccaage ageag 25

210> 8



<213> Artificial Sequence <220> <223> primer <400>
11 tggttgttcc agccgtcgat 20 <210> 12 9 <211> 20
<212> DNA <213> Artificial Sequence <220> <223>
prinmer <400> 12 ccgaagagat cgagttccca 20 <210> 13
<211> 20 <212> DNA <213> Artificial Sequence <220>
<223> prinmer <400> 13gacatcggctg gcgcgagttc 20 <210>
14 <211> 28 <212> DNA <213> Artificial Sequence
QfR20% <223> primer <400> 14 gactccatgg gccagcgttt
ogsCcE@ICcyg 28 <210> 15 <211> 31 <212> DNA <213>

ofpt isfHigilcpl ssqamgnee  <220>

<2200
223> primer

<400> 8

cgeacigoty accopgcaace getaa 25

Q10> 9

211> 20

<212> DNA

Q213> Artificial Sequance

<220>
<223> oprimer

<400> 9

cgeagttigea geaactgate 20

210> 10
211> 20
<212> DNA
<213> Artificial Sequence

220>
<223> primer

<400> 10

acctaccaga agagtttcga 20

<2100 1

Q211> 20

<212> DNA

<213> Artificial Sequence

<220
<223> primer

<400> 11

tggttettee apocgtegat 20

210> 12



<223> primer <400> 15 aagtctgcag tcaacccgaa
ccggegtcga a 31 <210> 16 10 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> prinmer <400> 16

t aat acgact cactataggg 20 <210> 17 <211> 30 <212> DNA
<213> Artificial Sequence <220> <223> primer <400>
17 aagtagatct caacccgaac cggcgtcgaa 30 <210> 18 <211>
16 <212> PRT <213> Artificial Sequence <220> <223>
Ayntdetic peptide <400> 18 Ala Gy Thr Met Ser Arg
<2&n eu Ser Gy Leu Phe Asp Ala Gy Cs 1 5 10 15

<213> Artificial Sequence

<220>
<223> Dprimer

<400> 12

ccgaagagat cgagttocea 20

210> 13
211> 20
<212> DNA
<213> Artificial Sequence

220>
<223> primer

<400> 13

acateggcte gopegagtic 20

Q10> 14

211> 28

<212> DNA

<213> Artificial Sequence

220
<223> primer

<400> 14
gactcoatge pocagegttt googesee 28

210> 15

211> 31

<212> DNA

213> Artificial Sequence

2200
223> bprimer

<400> 15
aagtctgcag tcaaccecgaa copgegtoga a 31
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