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SPECI FI CATI ON Anti body agai nst PcrV Technical fi eI d
[ 0001] The present invention relates to a nonocl

anti body that recognizes PcrV, or a part there Iwmnmmmn
More specifically, the present invention relates 0 &l 5o+

anti body having higher neutralizing activity
(hereinafter, also reﬁﬁﬁKgﬂulﬁTEchytotoxicity
inhibiting activity) than conventional anti-PcrV
anti bodies, or a part thereof, and a pharnmaceuti cal
. [ containing the sane. Background art
AnhF%ﬁB%%ﬁ ggﬁ'onnnas aerugi nosa is obligately aerobic
gram negative bacillus being wdely existing in the
natura worl d. Although its pathogenicity is usually
Techmaggl fighd s a pat hogen that causes opportunistic
[ood@f Gt Efé@ént%\fre%ﬁoﬁ GEldfek it nidhopRhhleatitbody fifag racngnifesdtarV, or a
rious pre-existing diseases such as cancer %,ﬂ h hicher
part dhexbeft eMoraammﬁqulax the prascidRYstondeiates 1 gnubody having hig

neuﬁ%gafru&nﬁa 'iug té 6gﬁeremré@t\é{' gkl ﬁ?@fﬁ% ﬂoneﬁ' &Qitdt8kikitAGhHiBRingaRvity) than

nednoni a, Inary tract”infection,
conSERShal @ﬁdpgrlveaﬁtiﬁﬁﬁletspof egthrtt mem@ﬁearel a @hatmaseutigal composition
clinical fields, pseudononas aerugi nosa infection is
contapnsg Hersa@eas one of the nost difficult infections to
be treated because not only Pseudononas aerugi nosa has
inherently low sensitivity to existent antibiotics,
BadRgfoualiaf has high tendency to easily acquire
resi stance to vari.ous tics and llus bei
[0082 fRsgudamqngs afreeinesgd, & Pgbg%@éu%%?%ﬁa ]Iagle?lg ;ﬁﬁgsgam us bemng
E'E?r%sfﬁr HandsV @oARI NAIREUEIARS ipaihoptdsity eusahtiplow, it is a
W“EEPPH Fwﬁted and a therapeutic _nmethod.that

athiggea thatt caueésyomrwms‘nbnnfepe@ns« efte PEVGIYe dbBRYRE " Suffering from
vm%g;%g?;g%ay%gng ﬁrtggstegéshc%iag Al cPSEHARMMRAS A8 iH PafORE alifhinistered

toxin'into a éukaryotic cel
with! fhafindcéRGcald ha @@ irﬁfhhlﬁe&ﬁﬁblﬁiry @ﬁtl@l}/ sindrmayPeftési ¢a1s@ pneumonia,
protein of 294 residues h Accessi on No.

uriBEQ tex infctionn Sepsisiandh §he ke tttg/ '})eéld| 10| SExET5 RS- YA c?lmcal fields,
psgg%%}léso% rsl’%s%%ﬁ Bgn $0818 LRI a%“iﬂl\égﬂqﬁe ﬁﬁ)@@&ﬁ'fﬂ"&hht fAgections to

at ent cunment 1,
be N&'ﬁtaﬂaﬁa&ﬁlﬁsedmm;hws&l)dorﬁbms @en@inasal has gnhevently kam sensitivity to

ossibly lead a _therapeut
exg@mj gmmg;ggcsl, @pé@{qooWS( RwH tlﬁlgqlegﬁ? qa oel(g@}lgg%{;eclﬁ%oenpeg%%nce to various

anﬁg ﬁﬁ%ﬁ gxrl]cf‘lto %%b%%d&?ﬁuﬁd\@@ cRat entmd ofor "BRtiGordonad) aealﬁginosa the

onal anti bodies (Patent docunent 2, Non-
méi@@r@lmhﬂ@eﬁzplr@ nagaamﬁmti@s roviehafter regothen tis dimitedy, @nd a therapeutlc

m:}cﬁct)cli tvhlag Xoes not rely on antibiotics is strongly desired.

[0003] High cytotoxicity of Pseudomonas aeruginosa is exerted by injection of toxin into
a eukaryotic cell via a type IIl exotoxin secretion system. PecrV is a protein of 294
residues (NCBI Accession No. AAC45935, SEQ NO: 1) constituting the type III exotoxin
secretion system, and an operon sequence encoding the same is open to the public (Patent
- document 1, Non-patent document 1). Since control for PcrV can .possibly lead a
therapeutic means in pseudomonas aeruginosa infection (Non-patent document 2),

polyclonal antibodies (Non-patent documents 3, 4) and monoclonal antibodies (Patent

document 2, Non-patent documents 5, 6) against PerV having neutralizing activity are
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reported. However, polyclonal antibodies are difficult
to be humani zed and to be used as pharnaceuti cal
conposi tions because of difficulty in inprovenent of
antigenicity. Also the nonoclonal antibodi es having
reported heretofore have | ow neutrallé g acti |tdy % d
repoftad! Howevari palyclpea) anfibefien aredyticpitio 8¢ u‘F‘P‘é‘F?ﬁsan to be used as
Pat ent docune t R i Also
phargRe AL CatPo s dsghiie SR EPhSH ™ Rzt S gt
the ﬁi@notﬁ&%aﬁﬂ@&ﬁ@s haNang papoetad. hetcetoliven have: lo\f(amu,tram'zlng agtivity and
J. Bacteriol 1997 vol . 179, p. 7165
fail wtlﬁatrmlrmmrﬁm@a ldSana et al., Nature
Medi ci ne, 1999, vol. 5, p. 392 Non- patent docunent 3:
Shime Net al., J. Immunol. 2001, vol. 167, p. 5880
PatdN0Boquaicdnl : Uk Paent N4: 6,657%e¥a Y et al ., Eur. Respi r.

., 2007, Vol 965 nt..d
Pat%?‘ﬁ)%’énelﬂéar%‘pé‘tesﬁfrr&sfuotl ﬁﬁlgﬁéfp P%igat&’“ %Qpl 092 3hd
Noxk?ﬁ&g%éumfl%q@%mt elaNgnBR&LASL, 1890 UVERNT79%6p. DEsa W

. I'nfect. D sease, 2002 Vol . 186
Norﬁﬂaterﬁ)ld@ctlmsmtrk ToSanhet ilaiatrs Mediviob DD wlis Psadd od

t he, i nvent ] C # esent
NorFertelogtmes) Joguras 4 el TuBRL 2T clolrier PRsRos
Nod- E&Eﬁ%cﬁﬁlehﬂk{ efkahRifa YiePalpdiiri Respad J., 2007241 09, p/t/l%ﬁ
eudononas aerugi nosa. Means for sol vij ng, the pro o cci
NOI[I-@@@@J] dossmgnt 8sKktinoFaere|ct gend- lormene Sagel. Jrhéﬁateéﬁng accines
200§f &D ocl onal antibody against PcrV, the present
rnv ors have succeeded in preparing a novel
NofiBaes! @taheans: ihad W iradhetiad., ] dofest. diisede, 200haNed. 186, p. 64
hi gher therapeutic effect on disease, conpared to a
conventi onal | y known anti - PcrV nonocl onal anti body,

Did Osuljg%\f%ec ﬁ, ed the present invention. [0006] To be

re speC| e present invention relates to: (1) a
Prormoai lﬁer@llvalrttw theaiyveagam nst Pch or a part t her eof

19 Least gne featu a ‘&r )that is effective in
[Oqoﬁhl ]:SH’E Pﬁ@bwb/@PBFhW§en6f‘nV§§f‘8t‘ 69( |pE(?‘t196 ? 6“ e[ SUkocyt'8

£ feEIRAUHP pR&Rar AEEUBROSR ﬁ:hdam@ﬂisca%ﬁigﬁxaisaon of
t}1efaef)lr§|/|\(/)l terOO n nvitro; (B) i nﬁl biting 50% or nore of
cyt ot OXI city to nyeloma cell of Pseudonobnas

aer oncentration of 1 nMto 50 nMin
M g sof it e pfosict

[0005] As a result of diligent efforts on preparation of monoclonal antibody against PcrV,
the present inventors have succeeded in preparing a novel monoclonal antibody which is
considered to have higher therapeutic effect on disease, compared to a conventionally
known anti-PcrV monoclonal antibody, and have completed the present invention.
[0006] To be more specific, the present invention relates to:
(1) a monoclonal antibody against PcrV or a part thereof, having at least one feature
selected from:

(A) inhibiting 50% or more of cytotoxicity to leukocyte cell of Pseudomonas
aeruginosa at a concentration of 1 nM to 200 nM in vitro;

(B) inhibiting 50% or more of cytotoxicity to myeloma cell of Pseudomonas

aeruginosa at a concentration of 1 nM to 50 nM in vitro; and



2 (C) having a dissociation constant (Kd) with PcrV of
2 x 10-9 (M or less; (2) a monoclonal antibody or a
part thereof, having anm no acid sequence where
conplenentarlty determi ning region (CDR) of nonocl ona
anti body produced by either of hybridoma deposited as

an accessi on nunber of FERM P-214Q3,. h
dep@s) haevmgaasdlsmw@@e senstan (Kdhpath Fsrv rﬂég g’?g@‘ﬂb%, less;
() gy%?u&g@na & aas p ARE&TS IH0in gugi*ﬁﬁ{o Qfid E&fobhce where

eposi ted as n accessi on
compleRR@kary dEtERMnRrger:gaﬁﬁ (CDIR)) of mwmvslbinehaitibady ptegugedopy either of

hyblggc;j%@, h?&{gﬁ% as gr;] gcg‘ggsg(g%g afglgeﬁl%&lr péw %ngﬁﬂ?}ga deposited as
an af,x 12831%}?%@ BPEERRA PEF 488, RARRSOdEpBSIEAGHs aafaccéSsiM number of

ridoma deposited as an accessi on nunber of
FERNERMVD Brozlaaaﬁhytﬁnmmamppomdm auapwsme duamberof HERMISL HH6;

nmb
3) gémngélpggicﬁi%Rgﬂqypoarz%éqg‘? ﬂ)@%@%‘,&{fhp cﬁ;g\c})y i f’fllexi bplt{ag}{'la de{)osned as

an a%%gésfdnor{ﬁslbe} 36 FERM $32 1003 aRy Biriloasd eppeitdeascan zm‘cggiaiﬁ uEnber of

a nonocl onal anti body agai nst PcrV._or
FERC}W P-2t1 het, dofbridhomi degosifedi a5 an @etRsHEFaNET OF FERMP-21405, and
eternjnin i on eavy. G ke region
hybridemg eﬂ‘@s“%ﬂés %FTdSﬁ‘%gn%%g%o&?Wi%g@ehce gSFTSY\NVH
4) Q%dc@)ﬂﬁpanﬁb@dél ANERNCPINYNEXPAR thGEel, hBvihDits kpjtope at positions
GNYWYYTMDY SQIDI\IO 17)I and 2) in a
IBW@BMWW@SWW@ a i ght chai n

o R S 22§ S A S
detgﬁl?%lodregmg:ﬂglﬁﬁV% (cﬁé@ vDiadE r&i)n ifch)dimg mhenbalosying amino acid
scquewssmOFARSW A (SECH Bl }ﬁ‘ﬁéﬁ’rﬁﬂﬁ%ﬁ%ﬂ?ﬁ“@%ﬁg I o: 16)
LN AN 25 pnmas .
hglﬁtﬁflggd Fhedr?gﬁ ©22jon 18&%%&){10(\@&@@@1%@ seuersrd SASTH SVSYME
siPEe DA RGO SRR F TS ER LG 20

S
(6)@85%:1&&5 aﬁc@%ﬁ%&é@P&ﬁg& Ni(l) Paxg\?)ler&ﬁ)? ?Bﬁ@r RHR z( &Efﬁ:)lleﬁentarlty

denhiniog yegiorai m beavBcehdin varaia region eﬁ@léﬁmg HES ﬂ@m{ﬂ)ﬂgaﬂmmo acid

S SR 0150 o) IAREPRIRFSES (570 1D NO: 22

SWY@'AW?AQQK'SEQ [T WD :NZB )aumid ) iacd Cbrﬁ;dqmemaet}odetsﬁ@mn. region, a

8) a nonocl onal anti bod i nst Pcr.V
lighar cheiner eistablenatagig 1ynckidighy §h S0 | abiee s ofeauence:

K&%%ﬂg}'ﬂﬁgﬂ fh 88 .:*fdgﬁg%?mﬁﬁ%éé NPNG325P0DRISSPLT (SEQ

ID NO: 26);

(7) a monoclonal antibody against PcrV or a part thereof, having 1) a heavy chain variable
region having amino acid sequence of SEQ ID NO: 11, and 2) a light chain variable region
having amino acid sequence of SEQ ID NO: 12;

(8) a monoclonal antibody against PcrV or a part thereof, having 1) a heavy chain variable
region having amino acid sequence of SEQ ID NO: 13, and 2) a light chain variable region
having amino acid sequence of SEQ ID NO:14;

(9) a pharmaceutical composition comprising the antibody or a part thereof according to



havi ng am no acid sequence of SEQ ID NO 14; (9) a
phar maceuti cal conposition conprising the antibody or
a part thereof according to 3 any one of (1) to (8),
as an active ingredient; and (10) a hybridoma

produci ng the anti body or a part thereof according to

any one of (1) to (8). Effect of the invention [0007]
any gng1ei{dd 108 as #nErhYRmpemdieaty#d t hereof of the present

| nvent i on h . nPfo any one of (1) to
10 DGR dEuTEL s @RpBoy LR RGRNET any gr o ()
(8).activity on PcrV. Brief explanation of draw ngs

[0008] [Fig. 1] Fig.. | shows curves in which

bi otin-1abeled PcrV is substituted by non-Iabel ed

P ' -\ anti bodi es (1F3, 2A4, 6F5, 7A7 and
Eﬁeﬁﬁ‘éﬁf&%&‘gﬁ% 2] Fig. 2 shows affinities of Pcrv, '
[00GM)t i ainedlofdl Fdfibady or 6FBrt thaohed thevpissas inratien s Hesful as a

by surface plaspon resonance anal ysis. [Fihg. 3] .Fj
therghisns 2GR FRCTHo SRR (3 Sshy Sropli seiFigmg ot bl on Borv.
anti bodies (1F3, 2A4, 6F5, 7A7 and Mabl166) and

Mab166. [Fig. 4] Fig. 4 shows inhibiting effects of
Bridfexplaaationbafdiresingd F3, 2A4, 6F5, 7A7 and Mab166) on

tqtoxigcity to ., U937 cell P, i )
0o FFY ol 2R S5 o g HORTRRER SPEA) B e b
non9hbéted Verdntn IQUiaagbédies3(1 F3AAA4 6615, 7AAAnd Mab1KBED166) on

cytotoxicity to el oma cells P3UlL qf Pse nas

aer UgigacdaFist ﬂash?"lvsgﬁm.ﬁef mfgPery] a’ﬁﬁ%j.d‘eé dgg\?\gAgu pleg7AT7 and
' i ch biqtin- ' it ut ed by

b oo el R et R BYy
Pcr \{F%%tj] ﬂﬁg‘.i'ksh((vlilqé:ﬁ:,suli’sﬁéf s@0Rach aﬁaﬁdgl;qT\'ﬁer}\/BMBﬁr)ubodles (1F3,
Fi g. Fig. 7 shows reactivity wt ull-length PcrV

2A%7rﬁf95s Fa]r%@aﬂg@bﬁéﬁmwwﬁf?- antiybodi es (1 F3, gA4, 9D

12, []%59 aﬁg\ig Mk, %Biﬁn%%’éag of PLOY biithdidsHilg3, BA4, 6F5, TA7

sHo e

- Fig. correl ation between anti body and .
and Mab16®natdytdexivitpio UStibprllssdiPsendoinongs aarvginesa sprain SR24.

i nhibiti acgivity. [Fi.g. Fi g. sh .COonkgl 34k OfEs 7A7

o B 08 o i PSP, JIRRERERS) s, 7

~and #é%tl B8%) G LyrotdXidiBi {ol Meldfial 061k P3U1FdIPseliBmbhdy. achibinosa strain
shows am no” acid sequence of a variable region of I F3

SRaAt i body.

[Fig. 6] Fig. 6 shows curves in which biotin-labeled PcrV is substituted by
non-labeled full-length PcrV and truncated PerV in PcrV antibodies (1F3, 2A4, 9D12,
12H9 and Mab166).

[Fig. 7] Fig. 7 shows reactivity with full-length PerV and truncated PerV in PerV
antibodies (1F3, 2A4, 9D12, 12H9 and Mab166) in Western blotting.

[Fig. 8] Fig. 8 shows correlation between antibody and full-length PcrV by
suppression of cytotoxicity inhibiting activity.

[Fig. 9] Fig. 9 shows correlation between antibody and truncated PcrV by
suppression of cytotoxicity inhibiting activity.

[Fig. 10] Fig. 10 shows amino acid sequence of a variable region of 1F3 antibody.

The underline indicates a CDR region.

[Fig. 11] Fig. 11 shows amino acid sequence of a variable region of 2A4 antibody.
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The underline indicates a CDR region. [Fig. 11] Fig.
11 shows am no acid sequence of a vari able region of
2A4 antibody. 4 The underline indicates a CDR region.
Best node for carrying out the invention [0009]
"Monocl onal anti body” which is an object of the
present invention is a nonoclonal antibody that

The §R&Sk{d iaalchtés RIODR région.he above- nentioned PcrV. More
concretely, it is a nonoclonal antibody against PcrV
havi ng at | east one feature selected from (1)

|nhbt| cytotoxicity to | eukocyte
Bestcrg? %@éf&%c{ﬁ%e Reftiod CYy y y

ononas aer Ugl nosa at a concentrati on of

[00d9]nM/Foﬁo<£18ﬁhlnhzﬂmedyl twb;ch(IZa) annhbistt iofgthsopsesgntpvention is a
cyt ot oxl

mongtlogalc @ﬁé@%’r ihat 2%’681‘ ically %?IPSS éﬁ PaRu %85@@1%§n@&feﬂg P@[‘(WS ;J‘ More

ann Vitro;

con?gtcbn ?t’\}? adrhﬁ (gggﬁél 'aﬁfib&gn:ﬁédaiflﬂesi ngi;{jl)}?\é\ﬂng]tat ﬁ?ét\/onn‘ featuze selected
frommpdmbmﬂngaiﬂ%bmdynomc afheytpiosisetiit 1o FHEAEYGFellsPY Jiseudomonas

have stro t i v
serigsanp b & GREFITLR Ay BV PO} AN R Y e ey o

cytcﬁﬁ{lbf?)ogymbélérrﬁ%h Yy Hyelddnhdits @amiginoah hzd my):emtlow ofyl nM to 50
I nhibits 50% or npre cytotgg cit

nMaeviig; B havirg scbmesRtraeoin drgemd 8 T2 380 e o=
[00@6 G lﬁt}éff éﬁtm ﬁ mcgn cl]()ngl %Hg%bo@{‘ df fRr Srefnefneeaiinyisfié ave strong

i s used, the nonocl onal
cyt@tBRic'R?d}hhk@ﬁng Uﬁﬂmvnt&hl de:rl egar(pleut wlgn zlmﬂg)}:v’tgctcpl\yl tsy used, the

that inhibits 50% or nore t
moaecrqumgal auilodyzhas £ueh Hﬁ%‘?ﬂlfl&@?%‘.‘rob%ﬁéﬁé Hifhe fﬁﬁfﬁ@@g%‘%sor more
oisity d e @ihgblfyon rlom 200 nM,
exiBRsy il Fpdbe BtbniRt o e B Ees Fhe  pomgr cal.

preféhblyifiones t6 000 vl a6d mepopredetably foaR & t02S PMnkW é\fm a}yeloma cell
(J. Infect. Dise

is weedt Hermenrosional agf q%el%z}%gq%lsg @ng%g@{n @Oaéﬁ@(ﬁ) aEﬁQi@xllhat inhibits

F & §QEH Bf PSedddmdayLadriginopat @p&ndemramnetgngmfrom 1to
Sogr%rrlﬁgltgsdlyﬁ{ons t€36 to 233 in full-Ilen

505Qurefeebbf frior Mo FGEY, Aol mpre prpﬁ:'éa Vgt n am 2@ é‘ﬁ’f o(righese values

have found that an.anti [ 1. .
gy, R CHa Lo OFTIRl SARVRe! 1 ‘{"?@?%t%%%fiﬁﬁ?%ﬁ.‘ﬁ. tng o ¢
Infaet D{getayg[’ 2@@@woqm1%np|¢mdy t hat recogni zes ot her

regi on Recogni tion epitope L iion i .
[oamt]u bsowyhanﬁgatm@ of demonpdena| Eﬂ&l‘?ﬂé“fogj ‘Pgﬁﬁ%g%“ Thrigp is to have its

epgtSprgl 2 gecg\écgh*rgﬁ%pc%ﬁtl rltab% 25% 'iﬁ‘ ﬁlllife%éthoimﬁo roldegylience of PerV

nmonocl onal anti body are

(SE({EW ed. fae p@éﬁﬁﬁfrﬂbnmrs dvepfannd shatsanr antibady ghat gecognizes this
hod of preparing var

regivnebay StroRgeR %iCtWHBv\ﬁFYBQt;)’gg%é S\%{l %gm&gy %? 5 {Vsi Chal? Fad réﬁtlbody that

ES S
recognizes other region.

[0012] Recognition epitope of monoclonal antlbody may be identified in the following
manner. First, a variety of partial structures of a molecule to be recognized by the
monoclonal antibody are prepared. For preparation of partial structures, a method of
preparing various partial peptides of the molecule with a known oligopeptide synthesis
technique, a method of producing them in or out of host such as E. coli by incorporating
into a suitable expression plasmid a DNA sequence encoding an objective partial peptide

with a gene recombination technique, and the like are known, however, it is general to use



techni que, a nethod of producing themin or out of

host such as E. coli by incorporating into a suitable

expression plasmd a DNA sequence encoding an

obj ective partial peptide with a gene recombination

techni que, and the |ike are known, however, it is

general to use 5 J i conbination of these nethods faor
combidstidH Qrenesy imiRstisolijredte. afoementonske pbja¢t erkor example, after

preparing a series of polypeptides shortened.i :
prepappg o pemeatoé ppbf@gptpdeﬁ ,sg(pﬁe@egég an HBPYOBPatﬁ le %oﬁla(? '?%—Funal or N

ant i en . r ot ei ' en h Rédhh 11-kn b
e B 5 Dp b, 529 BeBoRechFaIbA Mabibe vllnown by &
persbR a&HlicH | ihythefariyeentvipalf mabodeu antibedy Meéethese polypeptides s

pol ypeptides is exanin nd a.recognition site is
exammgﬁn@amgéﬂ‘ﬁ‘ioﬁéﬂ? 1s[r@5§l-g]' %ﬁ? érg’ﬁt e?, a variety of
' 4PRE nef tponditigapdrs mitants of the
o0 e s
pepb&t‘r lu@ﬂkfl@ Hkleb@iké sonbptizade moyat fraly Hy L8Ry QdEopeptide synthesis
wel | - Known a skill.ed pers i . . .
tec@&‘@r‘ﬁﬁlh]_é?(?‘ﬁ%gbﬁﬁ sEBIie{i SEEOf 48 :t)rtg: déer?, aég%g%ﬁrﬁnﬁ?ﬁg of epitope is made
by %'xgr%ﬁ'ﬁ+%'ﬁi¥dé%ﬁlit? BPNPGhéibrlonant dridbdily camtaning ng prophylactic or
prophylactic or” therapeutic agent of the present ,
thetapsaint dgent afStharpresent WECRUNgy YR AT Ve NS Fﬁg p hese peptides, or
peptides, or .by e ini NQ:. e iti i ahiRi ki
B DL AT T U e s
moRBA8E ehabodNhhd askygeand A3nd icgevenidhs maetborh femeksaining a variety of

met hod for obtaining a, variety of | ' , .
oligupeptaics a ¢<?¢rnlavr&iqllé(b41‘@ﬂﬁﬁﬁ %lﬁgfoéfé%‘ﬂi"g?%%%gﬁﬁi(%‘%‘lable from
availa r om 0svs. Bi : : et with
el P ARRE RO, FFosyey Bhatechnalmmappiono)hess Kt wilh o
mdéi'fgﬁiﬁ 'sﬁitltksw:;iéﬂhﬁd i(ai/lai’mlblkb) Giorr( Ehirph Slorperatiamngialyrpe used.
rporation) nay . al so be used. [0014].. :
[0014hi @b’tq‘tm#g«‘alafcmh\yhlﬂg A LR R hanner.  First,
rTHnn r . ; K . t-' o f . . . h b d .
o R e R s be moasured 15
dilgtelﬁli?t_@@pbmdmmpnﬂmﬂaéorﬁ io@nfobh EHUIgO¥EES-n 2-f ol d
ilution series. cel t ' . .
Coxi Aok 0 R 5h 0 B SR of Tl pE AEliit or he fke
(hé‘?ﬁ%‘ﬁéﬂg ?eff%r‘?éd torﬁftﬁfgétedillwhra.ﬂilh’&ﬂgmr egahpls) byawseng a culture medium

or exanple, by using a culture nedium_for :
fot etll coltirt UroeachiqyeamhdpyePTHte &B’ﬁ‘tbérpr iCé)(ngreltﬁinsrblé is pre%erred to adjust

. Concr.et el R f.err i ' . 6
o AL 1f LRI EL ps i B A, 0 107

« 361 MSs/thO whek 160Gc@ @lis Xrel@dc e Likeiite, Riedomengoegpginosa cells
cells are used. Li

ok St 0 i 2% ERICRIRE Y SR ISR,

usi ng,

th{erg{g%sg)ﬁgegg{ &’gnrﬁ?ng%&l(lf;ﬂ,ﬂ ggtg%)gig,u BleudBmohieadttgiaencellofant harget cells

nonas aer ugi nosa cells and
afe@ifled 6@ tHeSsam@rtest cublet arrveall (for exeenpiaie vitwsgongdijlga sygh as a well on
age;ilcrlo P ;tg)r inea)r(laa?).%l_ro%ria![encu tluger on ?t{]oqli. t i'I%g cﬁH&l& RfdiRoN8! this time may
be a commonly employed culture condition considered as being suited for growth of cells
or bacteria. As for the culture time, optimum condition is appropriately changed
depending on the kind of target cells, and for example, about 1 to 3 hour(s) for the case of
using myeloma cells, and about 1 to 3 hour(s) for the case of using leukocyte cells are

preferred. Taking a well not added with an antibody as a control group, a concentration



a mcro plate) in an appropriate culture condition.

The culture condition at this tine nay be a commonly

enpl oyed culture condition considered as being suited

for growmth of cells or bacteria. As for the culture

time, optimumcondition is appropriately changed

dependi ng on the kind of target cells, and for ) .
At WAKTBL®, ieHieitibn | congpaBech dairthe )congrol teneurc ffEective c@apgpration) 1s

nyel oma cells, and about 1.to 3 hour f e ;
obseptediis erlgulpisdk o Avar desyian of five E,rg%?eeaﬁ §%Farg%gﬁ%1%ga§ﬁb\}§f‘|vmous

not a 14N e @bIRALA PRAY eREmpBleC AddsBlem@hO Wi, alssorbance at an
P“”E%ﬁ%%ﬂgsgtw%ﬁ e% at whi ch 50@6?nhibition_co red to

appthﬁat@ aidvezingidr (Gorpexaeiple @00 ve 500 m@.ﬁﬂe&@d@ﬁy% a coloring reagent
is u%@iiégegﬁagp% lglglfh%gnlgﬁbgg, \éq'?‘?:hfggéﬁf-sgé %rorgfe%nclej. ve and

arious procedures .
[001%@% R RStk rsdRdionhDintxaynifahe prRAquipvanion 6§ to have high
absorbance at an appropriate wavel ength %forrggxgﬁpheﬁ.t with
affidi§Owith P50 ninssasfation cgastrrt @&l orhigh isoiSsd phgn flgy e Aty
ds. useful (See, Nat.ur I yinV®rioRds Ways. For example,
antibody. 96 5MORQY; Oqabfaél&lg%@eg{%q)[ %Eﬁai}%%z i egdtnurg _o?yst he ?r !
anaﬁQEQﬁh PR GLada) loh@sbtedicchiitnpteeSenthaichmetiod osingantaptigen labeled
ave

high affinity with PcrV. Dissociation.cons )
witk KatjounHshing seerim T ASTeO] HEIRE AGOTIRTF AN SVRIIAPIY medvurement kit
p2NL1 DO | 5'[}20%'%1% £ Yo08 @by &&datddrding to the
Bla@’%rﬁgugg(’\%g%/bs}. or exa%‘r%1 e, Phglﬁ%cﬁi% can be r eagi I 3r/ l,n o
nsERMEMC kRduac et dixperimentBiat qivatodolnettichdd Ui iy &i- ~Dissociation
antigen |abeled wth variqus |abeling a S. Of. -
com’@nh%ﬁd u%huﬁbdeée%ﬁ?fjé\‘%?%\ﬁ‘i’ AN Oéfo‘lségf?rr%%g%ﬁdelﬁean'tﬁmﬁ?{h& (mol).
ThesB !s%%ﬁgﬁ tt?ékél?é’cﬁ:iidti%gl SnkfafMoATBE 388 Rivabevsdl agntibody the stronger
I I

ar . according to the instruction nmanual abno(li f th
AffiBXp etht NSt trhamvocimet @oBbodst hashels 1o thhdnggoglonal antibody ot the

Di ssoci ation constant. (Kd val ue i i: % 10°%(M
presers AmeTRen 6 T P bs e e Sl et igd < 1070 or

L1 (90 98 0% aind eRore et ably 2 xt 19 (V@ ot keds.
1es%3’2%fgf%waﬁganti kglgd 3)% t he st rongigr . afvf_i nit trL tested ‘ons
[00t6hobd trahoznvldriabaytitesy of ABe PESEHINYRINGE U%@Ira Z’ﬁt‘faBS y f°8

of the .present, i,nventi on..or h X f
of @F%‘@bg?aé’? i %?@hhgl?aérh ta}e( \%gf ﬁ%@?{}ﬁnatn, Gh& ?l{aa_%ave a sequence of a

iIs'2x1 or )
mdBE& boiesEISEOIID NOB.1 K 1d 04 globkxamplecssjmigly nstusling those having
preferably 1.2 x 10"9(

or. less. [0016] I.n the _ .
SubS IO raseraen. @é‘éﬂpf’of’w tdﬁ@tlﬁPe%éﬂ?J o ettt acid). Constant
ref er abl ' j 0 : chrpisfanfiébidn gbiain (for
re%‘ﬂ’éi(ﬁ’néﬁl%y%%ﬁéf%\%i@gmc?%c{r%ggﬁm ,m%%tgqngmﬁave ansgfqgljengg o

ex@hpie, (Ao ddsetbddoitlyKabat SEQM Bt RGsUSI Deparigneny of fidgalth and Human
exanpl e

_ unlimtedly jncluding. those, hawi n logv check
Seavioes, Prbis el heerer DALOMIANTR b Fieqier (bR bomeloey chee ;
of LR kn Pl QeRehd of VabiaBledBiion k& gitatasel oframino acid sequence o

b}p%p@?}g}r{ggﬁlf/nl nclz‘llpu es ano appropriéate human, const an

il prchara by Kbt ot akdMsRB et g SEoRScrt IseRmolo g dpterest” US
oS e, S ST R BT, s o
se'dﬁ@lllcieh)of dBROYGhoMODhREAMedn®6y with at least one addition, insertion,
substitution or deletion may be embraced in the present invention as far as a bioactivity
(for example, binding activity or neutralizing activity) requested in the present invention is
maintained. Sequences having homology with each CDR region of 90 to 100% are

recited. Preferably, sequences having homology of 95 to 100% are recited. More
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by applying am no acid sequence of variable region to
dat abase of am no acid sequence of antibody prepared
by Kabat et al. ("sequence of Proteins of

| munol ogi cal Interest" US Dept. Health and Human
Services, 1983), a CDR regi on will be found. As for

the sequence of CDR regio a nodified dy with at
prefd:reb\lsl seqnmcas:lkia\tln@homblﬁ)gé of 98 ﬁo 10Q 88 ‘ieFﬁ?qo o% or

[00 1f7$r Fg?éneévqgﬁ dsglfe)p\e;pn%, lgtrelaeivg[ﬁ q?tgeﬁg f?éfﬁéufd)&nre?%n and is

| ng activi

pref?{rﬁsg’e&’érfv%h | 2 Gl V VAtplp)opTﬁCBJ ﬁ‘sﬁledforkn retgncmspneys bn tselected with

t t d.
refominet e GDREb . BADSIEd0 o A1 100HHES Wy S Behowork is a
ungglgﬁer%rgg bclthéw RS uen esanla r@cbﬁ@f@l L aUMRvoPO of AndiORW antibody

prere sequences havin
shoWRAPFROY0 of FRB1t. 0 TR0 thagre deearirtieed, fr(ﬁrﬁmhe?t]eqmrmqéa@w in Fig. 10

region may be related with an nd of. f .
or angl lohy r@ty fingsto tb? @pgyeagq>c3}1nzf@¥ i v ]s%mrr ane‘é\{gralr(l anti-PcrV light

ro t e 1 Fig. 11 b
chatfPRRELLA' fa) bR TelRncdcBbANA: TUchRe SRNGTUE figniCfor Fie. T1 by

refeﬁﬁﬁéﬁftﬁbh@od&&ﬁmymehtal n framsvvork is a human heavy
chai n framework,

[0048k i Inphe V‘Oé’ﬁF]iOBBIQ%P“ g%\%% I§§<ad'u‘t ﬁn[lgﬁrelfygoa[ hlfgé ptrﬁened mode,

1ncfﬁﬁ¥id:.k3§n (i)%t ﬁ{b%ﬁ\f&iyf pmihing Acaengg) ab Qnﬂnmm)glﬁbglm I@avy chain
or "Fig. 1 by reférring to the above docunent

arkble fegfonitiRer ¢ egmant Bemef wLEgHe CRRe: HDRSARAGPRS which are

corgplempgtangplg%énm{}gg]'g&%g{gﬁa hrf &,éfsﬁ@%gg wHPMA CIWRF'th aﬂQmimo acid

ove docunent
seauBndeN S FTRROR MM A{SEMt ilDORY: 0f 5) heDRedesnt ari mneinoi aeid sequence

N AL Nl e
W%‘?ﬁ@%ﬁe“zé E%F\Ig Mn)\?\% E(gr%%;l'r? Ee}'éu't folf ﬂfn@n@fl heavy chain or

affve%%hﬂl‘i@ﬁbﬂlﬂ Ly det erm ning regi ons inits sequence
erein CDR
T e AR T

regégnw 1 bREQ AIQnBIchdls@ @1@9 s@@ﬁ%mar(sm ONO: 18),
equence YGWWYYINDY (SEQ 1D NO 17). and
CPRE ansimahinparctd sdqueneeeliT Fladb (& Qilp ¥P: 18 #‘Fda@]‘?g%thas an amino

ac{%ﬁ%&e&%ﬁﬁ{ Q%Eﬁt(sbﬁaﬁ% ?\f(g déb'fn%cp (1?)02{1135}{5&(:1\/@:( & human light

regi on

Chﬁ@ﬁ{é%' gﬁ%ﬁ{ltﬂgg&fan anm no acid sequence SASTSVSYI\/E

CDR2 has an am no acid se
[00 TBKIFAShESEQR lrr[orb\@efqugd aniidP aMremtipady ghthshr nt Qg?r&mn included

c%o%sgﬁltlwngﬁgmﬁﬁqeaah%ﬁ) %xa}mmﬁﬁg%‘lg?ﬁl)n ﬂeavy chain variable

n or r agnent
rebfoR” 8@f) or a fragment thereof containing CDRI1, CDR2 and CDR3 which are

complementarity determining regions in its sequence wherein CDRI1 has an amino acid -
sequence SITSDYAWN (SEQ ID NO: 21), CDR2 has an amino acid sequence
YITYNGDTSYNPSLKS (SEQ ID NO: 22) and CDR3 has an amino acid sequence
SRNYYGAWFAY (SEQ ID NO: 23), and (ii) a constant part of human heavy chain or a
fragment thereof.

Then, b) it is preferred to contain (1) an immunoglobulin light chain variable

region (V) wherein CDR1 has an amino acid sequence KASQYVGTTVA (SEQ ID NO:



[0019] Further, as a nore preferred anti-PcrV anti body
of the present invention, included can be an antibody
containing at least a)(i) an inmunoglobulin heavy
chain variable region (VH or a fragment thereof
contai ning CDRI, CDR2 and CDR3 which are

conplenentarity determnin ons_in its seque
24),WERR 2ihas @DﬂnlﬁmsCIéﬁeW%RgsS'ﬂgﬂg qERNELNg) FEDPARDR3 has an

il GBS S Y IPRID S0 GG RSRUASER o o e

lighP@lath SEARESRET (RRRHIYGAWFAY (SEQ 1D NO 23) and (ii) a
constant part of human_heavy chain or

[OOZG]eﬂ“égfmon'qjhl@nal agglbpfly pgthﬁ PE$SSRY @aeqtg)ncrgm g Pll%g%j% g?‘. an existent
co noglyolub ool il LR dpYaY dn%gjrﬁ de?gﬂeQ&nﬁﬁ'ﬂtﬂt bodv, synthetic
“Wi’w el

as an am nod” aci d sequencé KASQYV!
bod{ 6@ sb BnNeE an SmrhogDRT dnasetaly, s, monml,sgﬁfl@hb’e mouse, rat,

STRHT (SEQ | D NO
ham@g@h@@(@\?@ggﬁmpt £) %B%REC}P% é(gﬂﬁy,( l?cfr%engr l?ocvme (including
I f
o5 s R s M LU, s o
antl'bﬂ&\gﬁioﬂﬂﬂnmnmnmmpweédn@y mcrfe@;bmtr@me rat ohamRiry guinea pig or
rabglzgsdﬁg{lﬁggﬁ% ‘%gg y,g& g%?']ﬁ%fa:s PC A g eq}geﬁ)tzag‘y Freund s adjuvant

as h@é@éweﬂ¥ SRNGE edeQbrdl thhdsSbf s%bﬂiﬁﬁili&ius ﬁl[tfafn&rsalldhly intravenous,
nouse, " ra hanst er, gui nea pi

, rabbit, .cat,
1ntr|af(@1pagotat ;nt@pgetpneq]on]céyon hdesiallyy IWW@CI?I} #ﬁ:pgﬁﬁ@d once to

transgeni c_.an c
four tiges %‘f’ﬁré rabgH{ ﬁ? 31 a%egﬁ& réﬂrﬂnﬁé‘%?rﬂﬁ&d%pr ogﬂié ?rﬁgbuy Sfbducing
celﬁ SEIeRGbirBP BB R the liﬁﬂfrﬁtnﬁf:&frrm’nahhlyaﬂm abayt Irtatl) days from the final
anster guinea pig or rabbit is i.munize

1m1$lem\zatmtg1 as The numheRoglesimes ogd HERE \ipteRvak, h‘é‘mélmza“ory may be
T

ravenous
[00214 r Bk@apleadf Pervi ised apen ummna«agem arjaduptenrare asfolpwy.,

gt Ea o 15 sondieL e once 5 LU LIRS YT o s
Pcwn:%lgﬁ%ggsgpfﬁggu&' é&e & hBindRYcells cAtid bedsing Apdneerecombination

_ _ _ after about | to 10 days fromthe
techinfyak to exmemlecanorcell'ﬁhléaq@unber of times and tinme

| gégt’:{\égt:q@to& qlir]me Bﬁ S%Wﬁtupﬁ% %egg %%85%% Xelfé@@ﬂ%ﬂ by gene

nfrunogen e|n

re{? ﬂationﬁé&qﬁh@estooéxﬂ?@sfs\l’dﬁf st aﬁﬁar@mhdr%ﬂmsqgemmrord)crv or a part
apten are as follows. (A) Cells expressing PcrV on

the:rebﬂplmfretiefrml} thersupernptast ofzguiyrea Pt i fi ci al |y establ i shed

(& B ERLRS Sy R rs sl hatgge, or  gene recondi nant

ne reconbi nation technique
[0b22XRftRRIdnTAChY Stréte kﬂonﬁulbﬁﬂa&rtlbody may be prepared according to the

Kohler and Milstein’s method (Nature, 1975, vol. 256, p. 495-497) and a corresponding

method. That is, hybridorna may be prepared by cell fusion between an antibody
producing cell contained in spleen, lymph node, bone marrow, tonsil or the like, preferably
in spleen acquired from a mammal immunized as described above, and a myeloma cell
lacking autoantibody producing ability derived, preferably from a mammal such as mouse,
rat, guinea pig, hamster, rabbit or human, more preferably from mouse, rat or human.

[0023] As a myeloma cell used in cell fusion, generally, cell lines obtained from mouse,



(B) Supernatant of culture obtained by cul [
recombi nant cells created by gene re%:/orrbi Lgtr: gg Jene
technique to express PcrV or a part thereof as
protein, or PcrV or a part thereof purified fromthe
supernatant of culture; or (C) Chenically synthesized
PcrV or a part thereof. [0022] Hybridoma that secrets

for %Pa?x?g% 083k ARbidRedyeshnt hrowee@Rrised dmmorRh/c) gny¢iema strain
ohler  and | stein's nethod Naéure 975, OI{/I 2

P3Xp3A488-14473-WHnd [ ¥elony rl%@potﬁd |af1 plclsh é[l écrolg)glogy and

an*%LB o:gggg? B’B’Y éE dj&e ‘E'/lb)( KTgSfll)'sﬂMH?eUN%@rhlaEuropean J.

con d in spleen, |ynph
Imnﬁ@llgfogybenﬁl 1M]19 QW76D]QS$’[ZIO-®(g1FH’(§PI—2)kEShu gf,éf{agq ayl Nappre, 276,

pl een f

2696?6’@vé197§§ﬂd uﬁf@p&%ﬁmﬁééﬁn%%% g%%ﬁ? bozﬁﬁﬁlﬁf?ﬁogx 123,
! bi d bl

R S ?W%?n[e%‘“‘é‘?’*‘é‘f‘”%a%fé‘?@mfiég??“‘é‘ﬂa‘m B0

495h4978(m97maﬁdﬂfeeﬂ<enﬂdylb€ﬁse¢m rmuse rat or human.
0023] eIo cel | us PN

[00 nérlfdmd)?mac ¥ proneESoBPPTEaR iy, i5 sRgnad by culturine 2

hybgﬁ?@ﬁtfbr 1%9 HADhErB8tef gﬁﬂté s ingdaburifpUect{vdtgrtb we dmimaegen used
ma strain P3X63Ag8U.1 (P3-Ul) [Yelton
in [BoEse &hrrﬁlhlz,atlﬁhlras edescritedi e wenlnwpglpgg, HPEGoL i dp the well where
pro 1%%]% ggésexg(%d, l%y 271% 19721%]61’1333 é{lm dlao%hyl(am@ or léZIigSA and
seléc%@é@c]lonestlﬁg 0&03@0%4 a(lﬁﬁioz)odaﬁhmibmm eXMbltEig’ wbc’;lﬁmﬁ'ml@' with the
269-270 (1978)], P3X63A 8, 653(653
imfunedenabr hapten.nmiihsl, dg;ya )1213e 1&1 1 BOTY g%z)f( &g?gﬂj@//% W]herem an

P3X63Ag8( X ta
1m12’5‘80g3“4§55°3@7p%f3{75%¥']% ang}&t o ﬁﬁualé geﬁg‘éagt\@fdégﬁnds to the

soliiLphds@ iRntuRd e Isoditerad by rncimnaousnsdchudyy jagtibody 1ab!31€d with
screened by culturing a hybridona, for exanple, in a
enzpima¢-oti ter plate, neasuring reactivity to an i nmunogen

[O%i gf%cﬂlg Y S&F ngoﬁﬁt LfibGEy dREE hypedomaowRyi be achieved by

perna In the well where prollferatlon

cultirib aebidsha by varo briTunwitre e mous, bt SHHRFAsRIgH PATSIEY AT rabdit,
or ELISA, and selectin

proferbll ohEIousH o1 BboQF OIS a{e:r:flhb {5t tnb?]% HAGWES 5 QSolatlon from the

speci Tl Carti n|

obttalsed LRHE %gﬁé?nﬁﬁntl"&pés@ﬁes a-hﬁﬁmnhtﬁu ald yheussd of $n aztro culture the
on-conpetitive ELISA wherein an nogen.is

h@ﬁgﬁﬁgpﬂngﬁé? cidhaedain ainkmmylwmﬁnédn e %ruH’ePﬂ%\tnélmem cultures
Inds to olid
o PR A BB T Sk

stﬁﬁg%/ brid028 Shndrog bdlMg)fmmmmdmiabrmﬂtlbadm iihogmitur ernatant,
rHéroma may be acWeved by cultu 091}1 ?oﬁmp

depehdnngom yarions siondisiopy s L&Sepmpealfly Oé a}rﬁﬁg d rSFlg Spfh% gjrect of the

test researc% and culturing method.

[0026] As a base medium, for example, low-calcium media such as Ham’F12 medium,
MCDB153 medium or low-calcium MEM culture, and high-calcium media such as
MCDB104 medium, MEM medium, D-MEM medium, RPMI1640 medium, AF104
medium, or RD medium can be recited, and such a base medium may contain, for example,
serum, hormone, cytokine and/or various inorganic or organic substances depending on
the object. Isolation and purification of monoclonal antibody may be achieved by

subjecting the culture supernatant or ascites as described above to saturated ammonium
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preferably of nouse or rat, or nore preferably of

mouse, followed by isolation fromthe obtained

cul ture supernatant or ascites of mammal. In the case

of invitro culture, the hybridoma may be cultured in

a known nutrient nmediumor in any nutrient cultures

derived and prepared froma known base nedi um used for
sulffiEClibh CERlRg RédicbRbRg dad, BEXK N hB52) oafiinétyid column

pr oduci ng nonocl ona antlbody in cult the like.

chroman@grmphmh as wpmumglewlmq W8 OF BIFIR ;ib‘i?éurﬁﬁ Ohthgd

roper anfi that is
5 R et e

base
procm?:g& Wing fdRhe 8263 Hiblirfénoh yehoiduei itnuoke dirpammec thaagn lAatbgdygene is

53 mediumor |owcalcju uItur
clomddfrdsmgstmtlbacl}cpl(gﬁpqgg{|cgll,stp(gf§xgglpfqv@mbnq_ma rﬁé@ d into an
app[ﬂprﬁfg mgrtﬁﬂﬁ' thQ%Clﬂépls é@é@lﬂ?@thmmﬁFvel&%d (ﬂﬁ‘@kh&ﬁple Carl

e recite and such a base nmedi um
et aﬁﬁgyﬁ%@@umdmom@n@mu ANé“ﬂBmDIESr pabtishedcit I9R0 he
and/ or various inorga n|c su
(0038 dieinelntromns hypdkma e giadss, i sEVE @itibody, or from an
of mongcl.ona bady . kEs6dhe BF hé-@ugte, b¥rons uabJ ceﬁt iobggined by
immppne Gofl; 6‘%32 érl?ag%érslatggnt or gsm tes as described ci\{( RNA
imrhertSlading aélf&;ﬁlzadntgmphmytqa)rsmef ke byi eancerk 8RN QE the m

h t h
encoRingnatBORApIREISH, T8OThOT SRR DY SBLIER. (b SRl mRNA

I'n colum or

whgfeoélgAgy QlleH'ESJ a¥nolvianéthé&. for {:)Qﬁ)éﬁé b%SgLanmmeadtrmtrlfugatlon

he present i nvention Onbl

(Cl&fg\mhodin h:atalj Blocpq:ro@we(d 12 by %?@ﬁé ﬁﬁ‘?enﬁ%‘? oaﬁld mRNA is
%q%fréﬁgﬁ%clgﬁy n Uﬂabg!ffr@xﬂtplﬁﬁg%l@%ﬁhé Bke.

uc ng c for exanple
[0 I iFdBhe 8B@ircd GARNAY, ADAIA| oftamtibody dppropy isasymthesized using a
tor, and the vector is |ntroducg into.a

h t
re\beswgadsc@fptase ex §mjh@ms ©4r $DN& may | %%ﬁfﬂos BV Reverse
Tr@ﬁqut&smieystp‘ §tra}1§ %1\[1:73? 'S g@sissﬁﬁdoﬂ ﬂlellﬂ&o) Fu®8R8br synthesis and

rom a hybri that produces an g
anfiRGH 6 Of AMNAOS Y Anmpli FINDERNRAGHK b davalablet fam Clonetech) an

produces an antibod f or fro
5° mgﬁmh@um%ﬁgp\t( thﬂ%@}m@t & pide’ ynpﬁé‘id Sci. USA 1988, vol.

ocyte or
85:;2’?.’422# b%aﬁ]s% I 4GNbjQktive ONA fgam et pusified diony tize obtained

glon V regi on) of antlbody i's |solateg%ﬁ 4 and
PCR@r@dﬂchandﬁomﬁN&d witkhnedceor RNEAL s ApieepraP@antecor ik created an
nmet hod, for e a

1n(rgﬁ1|1qegv\;|n];p Ej coljy é}%e HP&I am ﬁfoﬁ? ?rsgl%%%g%?l £ 4gakl GBcombinant
v%%%i g?e?ﬁ% LdOT DNXEbask E@clueﬂBQOfT&i)@ctiv& DIﬂ)Aepaafré'dadkiw alkioygn method,

I cation Ki avai | abl e from Pharmaci a) or

ﬁﬁhﬁmhpkebYﬁ@ﬂﬂgmﬂFanwthe obt ai ned nRNA, cDNA of

[Qaqgtghggf? B}\A/Aa%gg (%%’It\a 1r&1h$ﬁl éﬁgtﬂ/@'aﬂg‘té@% o?}sg‘ggiazrﬁ:d the DNA is
cisHeR@dAMMh ROXEY %8coding a desired antlbodv constant region (C region), and
incorporated into an expression vector. Alternatively, DNA encoding V region of
antibody may be incorporated into an expression vector containing DNA of antibody C
region. For production of antibody used in the present invention, antibody gene is
incorporated into an expression vector in such a manner that it is expressed under control
of an expression control region, for example, enhancer/promoter.  Next, a host cell can be

transformed with this expression vector to cause expression of antibody.
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Transcriptase First-strand cDNA Synthesis Kit or the

like. Further, for synthesis and anplification of

CDNA, 5'-Anpli FINDER RACEKit (available from

Cl onetech) and 5'-RACE nethod using PCR (Frohman, M

A. et al, Proc. Natl. Acad. Sci. USA 1988, vol. 85,

p. 8998) may be used. An objective DNA fragment is .
[00324'F 'E&i 8GrdssRMOF BetiRlyaicReheaPCBhain ddwbain) andghs sheiedkebain) of

th vector DNA. A reconbinant vector is tthus Ocrae%%)gtdmay be

antitotly  miapit beo deppaatelyningOmROraigd |Int9y CXIESSIq ¥SCBITy %4 Tolany - .

is selected and ' COMB d¥@ad @haih 9nd L chain may
B A S S BN e S T
be i\ﬁ@&rhtﬂa@éﬁ hiYo @ Kn@erexpedskiod, vecfaprtoexamsire abjost avthy the resultant

met hod. [0030] 1f DNA encoding V region of objective
expressipb veryor (seeoBiQAMEd 23 he DNA is connected with DNA

cqdi ng, a A ' Yer® QRvdn®iBh iheldd@Ngéde recombinant-type
[Oofggi%g?ﬁq%loélﬁggﬁql%ﬁrgg?ﬁaetbgg into an_expressi on vector. .
mod¥clian adnitivediys BAA seacotiinglly medifind dor thét PHBESF ﬁgylowermg

be i ncorporated into an expressi ec 0 i ni ibody,
hetqoplagews APHSHEUY egauixséé?%a}n? F@F expn 8536 tc%h%%lel‘éf ng)ﬁét)cirl%%%yantl ody.

S5k di ot AforRl SR80ty BRY Rithh© rondetbhiloyibgdne i s
I hcor por ate INto an expressi on vector I.n

. uch :
[008BN nElintermtmonoclpsal anpibedysie gompawsd Lo FFEPn dgggveg from antibody of
expressjon control region. for. tibody. and humanized
a B QLR SF O pABAn 2Ry eign sty EE RO framay antibody.

mohb@B QB khmpbicd cPqDR St od fremtantibpdy efwgmmal other than
expressi on of ant ] bodé._ll 003%] For eﬁgﬁqessido% (S)ef noclonal
huraat ianddBR gadeC frgiong devived remc APAY 90PN HEFSh MY

ant%})%igg)e%{galé%@r %1'5 BOAY 1 BBYy Qg‘edsﬁlp%'é aredetit iREAiOY siHce dntigenicity in

h vectors, or a host may be .
huffin bbaNsf REARA, WThbsd edified pyreskinohantiodiss snayope produced using

encoding H chain and L chain nay be incorporated into
knews megiiasl. expr essi on vector to transforma host with

resul resiBb@Nis\dedifdd by enndbidd DAL 3)coding antibody
[0(?:%'835 l%%%%g%lgﬁﬁaaﬁlﬁigg(%ys of 1t he present invention .

\% irﬁgibﬂd %@&ixgﬂn@f desceibid lahorfjef rjytbeDFrz?o ARRSIdEea huaAR iaéggb‘?défsc region,
- that are artiticl . nodi 1] e r [ h i

inqaspRAn P BeETAEG) ey Ea PR ol e RApSuds the cxpression

vegé@rﬁ[ﬁ{oea h it&%ﬁ%’seﬁﬁﬂ@ﬁét%ﬁfoﬁéﬁaﬁrﬁﬂdWO%ﬂmﬁﬂk edJsing this known
C I body

nonocl onal ant and human nonocl onal anti bod%/b btained
mét06@ Jhirtire memacivoalantibady usehtliip HofyPrESent YSBLILMEY OF/O0AIeE
regiqQn derived fraom antj.body. - & RNTRA hgE atdaaiml tarity
[Oﬁéﬁaﬁ{"a‘ﬂﬂ“@dr ‘é‘&P%‘ﬁo‘&?irau}‘(}Q"g@f ? gf(rﬁal}]%r(riaﬁ antsipg‘?)ldy,é aangﬁb ermentn
d%é{{ﬂ?ﬂihg ¢6biofTPODR) @M ahtibutyi dferiyainmat ofposten lfmappfor example, of a
erived fromanti body of a mammal other th

manst, FRo &R of h@gm)wglbg)gy,i apd@ gqnsml ﬁmﬁc%sﬁ%tg&%%g%ug for this is
ol B UDH IS hE P RUGALT on' i noe ant gent cl Ly i n

[0036] Concretely, a DNA sequence designed so that CDR of mouse antibody and
framework region (FR) of human antibody are comnected is synthesized by PCR method
from several oligonucleotides prepared to have overlapping parts in their terminals. The
obtained DNA is connected with DNA encoding human antibody C region and
incorporated into an expression vector, and the resultant expression vector is introduced

into a host to cause production (for example, W095/14041).
[0037] As FR of human antibody connected via CDR, the one in which CDR forms a
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human body is reduced. These nodified nonocl ona
anti bodi es may be produced using known nethod. [0034]
chi nera nonocl onal antibody is obtained by connecting
DNA encodi ng antibody V region obtained as described
above wi th DNA encodi ng human anti body C region,

i ncorporating the resultant DNA into an ex

good\/am:gn:l bindiug isiie rl@d@l@ﬁttﬁ@ t Ae NEKISFUYSRBHIO {rd @Pgﬁﬂ f § ggeion of
S 0, ca u

antlhﬂgl’y g% By & §Lh§ﬁ8§%ao n'gl%atkw(ag: I(e]::gri'isrtr%? %%?gc onal ant ﬁ%%y jorms an

apprlfi té”ant'l ntﬁlﬁdlﬂg%ﬁ@matb R edttal o Caney Res. t¥Bavoled3, p- 851) Ina
umani ze

nonocl I ti bod
chintcramepbontA g Rodo AP SHERERIE YOS QR PR Bgrghmtibody C

R

gepel aloy9enss rLRorh nadt bk eglal fer forh ity of
i e
antiBidAx cﬁeqwﬂwtlde,ﬁngmmn@bodshﬁtre@mw begnedifishht i body
[OO%ggnﬁggaglgreﬁ%(;ciM %‘étgtf S& dB %)orgé;zﬁﬁme i hPeanfb&qm n derlved from

rom sever al

n‘,%h gameel egld dRS BE gRaREd thy hamenuey hajpmharg am&hdds pmducmg

elr termnals. The obtained DNA is connected wi
tranSi¢Aicenoobiimen mmalesﬁt:h B%)E‘}/m@ ARERASHY RIR CW%E%}}%%%{%%‘SC (for
exa@iﬂ, é@@?@é%/@ R | d i n?ll;l% %y_toli] nb 85 4h e&ffent general production

o a host to cause
metﬂa@eﬂﬁlbhwoﬁaﬁ@ﬁuwnple WD95/ 14041) [0037] As FR of
human anti body connecte

(00 i the PreseTgDRAR KBCPHIETS ARG e Bt gredgR @ region

thatﬂlgcesa‘?’tacg Be ?%r@rﬁe@fdn@d Qﬁon%ao'ngl Mtibeay entief preseht inb@ﬂ}bn and has
esu I tut so that the reconstructed CDR 0

spebllﬁk’f&ﬂnchtbtlltb adpciivblilkesvismthe apgrospmiabandibedy (}gaéﬁn@,ﬁtqqdqlﬁgreferred to
site (Sato K. et gl , Cancer Res. 1993, vol. 53, p.
as ®mply. “apibedy s mMEN - nonocl onal anti body and a

002 AEL PO afit bib agliigerh WiRIn@NtE By Eab’, single chai
[. gagn 'S used. %‘%&npr eferre%le hurmnn%)ntl(bogﬂ single <

anttbedi asingley cleam e heee;mfm deanteds by sc%waﬁpﬂueﬁdve@tpblheﬁ antibody

(d1§0,ﬁ§%q ﬂa@&/zsfl nig%n ?eI'Blg'% er dle:ly({[éil %508&9‘91 'dfﬂ?érﬁiéﬂ NY region fragment
he?élfléﬂ?é?dd’en@teﬁecg‘ Dihboay), b@)tfﬁ@dﬂoﬁtaﬁdng COR &av iﬂlgrspemﬁc bindability to

nmonocl onal antii body i's conposed of V regi.on and

ther mgnamPerdk icore fe frecited (Repsth oamlq)rbgla);her tlmteﬂté vol 6, No. 5, p.

by i mmuni zi ng a human anti body producin
44f4§gs§§ c non- human manmal such as hunman antlbog

[ogy 1? dpgh 1Y ah raSE@N fiaghensBavifipra meleanipt aveighp 9f 125818 5§,000 with
an I nmu
s o TCOEr S 0 LG S 7 S i il

L chain, obtained by degrading with an enzyme papain a peptide part above two disulfide

bonds (S-S bond) cross-linking two H chains in hinge region of IgG. Fab used in the
present invention may be obtained by treating the monoclonal antibody of the present
invention with papain. ~Alternatively, Fab may be produced by inserting DNA encoding
Fab of monoclonal antibody of the present invention into an expression vector for cell and
by introducing the vector into a cell to cause expression.

[0042] F(ab) is an antibody fragment having a molecular weight of about 100,000 with
antigen binding activity, formed by binding two Fab’ regions in a hinge part. These Fab’
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[0039] In the present invention, the phrase "part of

nmonocl onal anti body” means a region that is a part of

the aforenmentioned nonocl onal antibody of the present

invention and has specific bindability to PcrV

|i kewi se the nonoclonal antibody (hereinafter, also

referred to as sinply "antibody fragnent"). [0040]
regiGiare ebelined Hapepstr depratationfoebaw tye$-H beedsref)hinge region of IgG.

F(ab')2. Fab', single chain \g i '

) 2. Fab., | ang i . '

Thep/ab ekt {6 oTEERbTEGPRYP Cuege SR TGSy el ngpelonal
tg&h} ¥ prdsitgi dokidg withaipkinz e AlRynativelyeF dhi iy be produced b
?m e o&ég B§/ gﬁéFv) ,nldi rrerizgd V regi o?n fryg (r?e?}% ’ e?pr HeEe
mse(&)itg Ell:lﬁaﬁnwd1ngcﬁadbzetf thy noingkloag) a’mtlrpgéy i@ ap SXPLSPHIH §ector for

1avi ng. speci fi ¢ .bj ndabi.l | . .
cll g bR AT eyl ot S g Al T S eheson
[OOXﬂ' Fab is\h ax'ébibo@?' frdflert Hovinb99 Goleduliddtighiabf howrs0,000 with

anti b_od_y_fragn_en_ havi ng_a nol ecul ar wei ght of abhout
ant@g; obipdimigt lactieift i getaingd n8Y nGUESe; oY yl,’o g:gt\i\ﬁ?nogunges of the
about. a hal f . of t s ' - .
oo ol B QLR e e g, B i
F(aB§PtdfdthonaElbnabextebddso ofli tisl braent fovedgoy S¥Ehbanwgylucing agent,
1

F9PLrd oD di ol prek _
ditierbeeioh {ABErBH s a0| RPB Rl BROE B GBTAF AR greodifie Fab'of

theitrﬁ@gc}ﬁéoqxgl mﬁioﬁ? NAG! aﬁ’l@pr&@i‘binbs%ﬁbr Gbr EdMEardd B5 Ritfoducing the vector

on W th” papai n. Al'ternatively, Fab may be
intcglr:;??béngéasb?r iu:]imat tdlng BBk expeesdiong  Fab of nonocl onal
ody o e o 1t i X . _

bt s Vi HEET VL G LBy A PRt wich ué VAE PR 334 8fke VL chain

C ; i . . Iy
e USR0S . o
ant%lﬂﬂgpﬂﬁgmm ﬁlévmgt angigan BEfidbhg Ad tangi Yy,cw@in?édinb%?gv used in the

i ndi ng two ' reqi,ans. i ' . Vo )

R
scﬁy@s§§fi§t}@§lg§en9fnvghﬁkﬁﬁnﬁﬁ e Produked BGacquitiez YA onRoding VH and

used in the present inventi b [

o P el oSy SRR e Hhesen imventon
i nvention with in. r i vel: I :

copitottite b%A?AFVi ﬁgpg?st%ioﬁg V%Sencoggﬁgﬂ%(ix%?%%%gf Bsta%wﬁgbgducmg the

exPREA6H VB@br ks Ehodly yéast or animekgmilessi on vector for

cell and by introduci h ' i
(064 Tarisharolees 10 5 SRHSE B HECGE g1y PepGisaair Rhlsh EE The amino

acggg%gglgyis fs&@&ﬁ@t@a WRY b NG sRin¥0leSiaut 86 WRi88tVIOf viat®8tbond. The
, 000 ‘W't antigen binding activity, obtained by
anGidb tdci) 1S-b8 tubsikutedt wisk reyliemgetesistuethay barsslesidnbased e tettiary

F(ab')2. Fab' used jn the.present j.nvent.i :
s nedicBgniol ks PR aBE 5 5 MURARGHAR: BRfcfi o (Provin
Ergéi?c%]elilﬁilgp?,e@@lnfl 9b iy €NY/IPHr Wt ddntuinedd GisPg usgiint the present invention

( |o_hre|to . Al'ternatively, Fab' may bhe pr.oduc q_,b .
miapdedetingl DA than oodpelgnataptibedy of the present invention. gs vodsed in the
present invention may be produced by acquiring cDNA encoding VH and VL from
hybridoma producing a monoclonal antibody of the present invention, constructing a dsFv
expression vector by inserting it into an appropriate expression vector, and causing
expression by introducing the expression vector into E. coli, yeast or animal cell.

[0046] Diabody is an antibody fragment where a dimer of scFvs having the same or

different antigen binding specificity is formed, and is an antibody fragment having
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t he nonocl onal anti body into an expression vector for

cell and by introducing the vector into E. coli,

yeast or animal cell to cause expression. [0044] scFv

is VHP-VL or VL-P-VH peptide in which one VH chain

and one VL chain are connected using an appropriate

peptide linker (hereinafter, denoted by P), _ and |3 an . ..
bivald idnagsh bindggeattivitavion dheaseriiy entigest vy antigqn ipdipg activities

contained in scFv used in th e S S
spedific der diftegemt (ABHE e %BHSE?IBHEP bgr?%ngq%‘ ?’%‘{ QEE ese}]1 react

entio

X S tRentPOeRHn A Gﬁi mﬂufmlybjbecqulrmg
Wlt}bqbed%naagnalaagl’t:éf)gfﬁg tléé[])ﬁA errlu:cl)1 di ng rlVH Zmd pVL
cDNxbencdaitg M}dedl Ng. af noroenashepal a%ﬁlbﬁ‘é)&dy)fthet ﬁgasent invention,

present Inven OnStrUCtln h
conbieetioe. DN ArEsdies s OTNTLd PRl EE B, RS FSRLER inserting the

DN?D‘S‘E&;%% esgt%ﬁt\@{:tok RSrQcl; aDddusiny @@pression ahDimbbdy by introducing

v refers to one obtained by binding
the Pesultpetpixprission NtﬁtmﬂtﬁﬁEé@@hY?ﬁ%O%ﬁ‘W@ celleid residue is

substituted wit.h | %'FCCIVR of/VB or VL.
- [0047k hrptide cPREM AR g alici:ll81 a?ogﬁzéagpug%ét P% g(?(led Wi th
Plu?MSéBR@ EmAE Bk ddmbiRy digectigl @ciiadarb appedpuate tpeptidadipker.  Peptide
structure ‘prediction of antibody ac or di ra% (Pbg, e irine cDNA
containtngd CDRd iusest il they PreseRtelnVERIoH may e, Prg quiring

enqﬁgg\gn&& qg’VIt Rgggleo{xc]&(?n@ )antlw)'!l}p[)f Me ﬁ&%rﬂllﬂ%iltﬂoﬁ constructing

present 1nventi'on may be derjved d
DN A @Atédife UDROCinestihg aind DO yntofant dxpressogeyRetar for apims cell, an

ca&ig p;;frgglé%r@%ﬁ@ese%ﬁen %{,&Q&F%}#ﬁ ? tcﬂr 'Eegoﬁ’yyeast or
a.nﬁp] (fll ngi’e%tlﬁ@ NOGARA @EHRI I*H'Q:QYal:QJf bE rﬁo@&cﬁ& ellil_st chemlcal synthesis

constructing a expressi on vector
métﬂ§@rstl¢m§s IFtndcnmetlmd @wprenpt imethylexsavoaybmethod) &r t¥30c method

and causi ng g%ﬁs& on by introduci ng the expression
(t-butaycanpeyl met yeast or aninmal cell. [0046]

[oﬁh@b %o n3ciBhal aRLbRBAYE the pERENinwhAEsE ona gamteralf nsayFhesmodified
|ng e sane or ‘“different antigen Dbi n(‘lIs g d substance,
inS¢feciak i iti it ysuitablyonsesld jn ghel preseah BYR{IBBdy glﬂﬁﬂltﬁe 5
havi ng. 14 bival ent _an e cboPE(MEand the like
S SRS ey RiyERHN: pOPPEG
m%p%%l L& fplrodmcfaﬁ&ﬁ eideadit argibody nffyr be redification by sintzaduction of
y that specifically re cts with.the m)no H Qxlmbody A
clenticd dond.ofr maebpmedidicationpefs P ATRY %S SEHEY e %

“‘Z’ﬁg‘%{B’r&%%‘B’beEﬁl\@ fe{?l%ogrle&glt \{E'véHi‘l@nV&r Qf ot Radl ﬂﬁta|embra(:es these

pres I nventi on, constructln

DNA
aRRY MediFiel subgtihdrsg. anlepbtlarmng ispdbe antgiodsy m@dlf%d substances, the
resi dues, inserting

t 1
obtamedeinllboﬁn@aﬁ @Géﬁ’fggg‘}pr SSF &7 n B’f%ﬂﬁe ?%g%ﬂeé{&%&{bhsmd n

tr{odum ng the resultant expression vector into E.

yeast or animal cell. [0047] Peptide containi 09 ceful as a
[m@]l nchddedomil ahdasty ofthe me@ﬁmnm@qmt@g:@néfa pant gherspf 18 useful as

pharmaceutical composition. Therefore, a pharmaceutical composition containing a
monoclonal antibody of the present invention and a part thereof may be administered
systemically or topically by in an oral or parenteral route. For parenteral administration,
for example, intravenous injection such as drip infusion, intramuscular injection,
intraperitoneal injection, subcutaneous injection, intranasal administration, inhalation and

the like can be selected. However, since it is known that Pseudomonas aeruginosa will
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Plural CDRs may be conbined directly or via an
appropriate peptide linker. Peptide containing CDR
-used in the present invention may be produced by
acquiring cDNA encoding VH and VL of a nonocl onal
anti body of the present invention, constructing DNA
encoding CDR, inserting the DNA into an expression
inflif{C e Rlee REIAMPn ROk lcpitRALAI ceuad ngiceophegs of pulnigyary alveolus
niro I'ng the resultant exPressionv ctor Lnfo E.S
by ,«ﬁ?;fa;?rzoetmb mﬁec%«am(:fjraiia\tfem a -Péﬁﬁfqr%ié“%‘gﬁ‘tnﬁi ﬁ?% ebr» P- 392)
_ 0 .be prodyc Yy _chem synthesis nethod
intrangsa) aﬁ%’“Ftﬁff’é‘oﬁ@PH 6@“‘&3?’!%38%%@3/5 ﬁgérifet hyl oxycar bony!|
[Ooﬁto ngﬁ)nﬂ%%ﬁmocl 1@;;[!@@' iti_ogt gbuhgllpws,cnaribwmlo' nnist adsaipistered for
onal anti bo f [ '
therapy af ppattent s, (ray CHCHHPFY ainschop P s Buginosa.
sui taply_used,in .th | i (5 jek i
For ybBp AL L AP o O SAC BEG HRYTR 0 (lime e 190 fedier 1 € of oty
weil HUnBGnR0! Yatduydtivel, 8 ysoof | REG)tamg. pivéerablke dogagf 5 o 50
e used. Modification made on a%tiboyh Sceuti iti
mg brmd |afpda_¢:lal_nt| way by spisEteddu PYEHof OEengﬁ'u ¢ gﬁ/ aﬁ%n%ﬁutlcc)?l Cr?gi/posmon
condiping 6%{/&8&5&18&1 RS9Tb AU [HEGHE il chigione parohetdagis no limited
_ dy. nonocl onal anti body of the presen
to (hE%EAeON Admivipering duretigomaz|bsAPRFART s¢l depending on the
¥ SEIRES
anti body nodi fjed_subst.ance

s poay T ke BRSSP S of e rsn

imggg(org?ngpg%é 120 udd heskuracdimicale schuprblbeanical areadjive as well
abl'i'shed in the art. [0049] A nonoclonal antibody
deg¥ndiddorphe sane of adneintsirehorand a part thereof is useful

as a_ pharmaceutical co 4oL :
R BB L e TR el GhEm @y secpb

o B e B e m st
ca [ '
ey ot lexaneipein TG ceeiplgst gty Epiiose! cakih” dighycern
a nistratiqgn f N g 116§ (HSA i
or T S B R TNtk e SR A 1) ol
<ot 111 ARG, AR BhrFictinke pérmittedsast phameotichhdsdii Yoon An additive for
I ntranasal admnistratian, | nhatkatﬂ')on nd. 4ih Itﬂekﬁ)
useamapmowt@?iﬁ@ﬁ‘?te@-@%‘?f@‘?‘,‘w%frﬂ@e FE°9S %Hol\}\c}wl ?Egt se form, bu,
4 Pseql%%%arr%ge%ﬁ rgt%(ugi nosa will 15 inflict damage
bSaT i r1y-on lung epithelial cell and macrophage of
pul nonary al veolus by respiratory tract infection (T.
R_Sawa et al x Nature Medicine, 1999, vol. 5, p. 392)
gferenep §X¥UNP&dni ni strati on and inhal ati on are desi rea.

[({O%\ngg reAaIBB@ﬁ Bp&gﬁlﬁlgﬁlg}rltemgggési tion of the present

suf f eFbnegxecniimg e y®imiparativp re@gq:rgn%rrt,e }r\/ﬁa%iég {({ﬂ%ag%teip%wnt Application
NF;SS Sg&qg&{% q?ﬁget | r)‘?%ﬁ-&epg eﬁ&@é%%n??inﬁ{tfaﬁﬁ%d@ dose

of bo‘#Yrst, mRNA is extracted from hyi)ridorrrlrz? tha(t) p:lr-(())c(l)ucrersg arrx) %rntit])-odkygclassiﬁed
into a subclass 1gG2a, and constant regions of H chain and L chain were cloned by
RT-PCR method. Each fragment amplified by PCR was inserted into Nhel-Notl site of
pcDNA3.1 (+) vector (available from Invitrogen Corporation), and a multi-cloning site
was further incbrporated for allowing a DNA fragment of variable region part to be
inserted.

Next, after splitting gene sequence of H chain and L chain of Mab166 variable
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wei ght per one tine. Alternatively, a dose of |
1000 ng, preferably a dose of 5 to 50 ng per a
patient may be sel ected. However, a dose of the
phar maceuti cal conposition containing the nonocl onal
anti body of the present invention or a part thereof is
not limted to these doses. Admi nistering duration .
regi&?Bba{QQnﬁ)pﬂ{jL@,ltoidn@ff @yAﬁﬂgﬁtiweﬁpﬁfﬂ@i g@ these t¥ege sypjesized, and
sy om an e like @ e pati s . loni
annfpih%nii? rdcegmenapitehrpsaling BT PSR r18 rbé‘%‘gﬁ?' DNA ligase, and cloning
_ may. al i LHRAeMd fadorvagsivdtradibe ferdr chiag.
was Xd&&a t}ei/g%ggg%ﬁlf&hg(gpenﬂi ng on the route of

admveksid af HahainBndriptiesn bivisg ddentified base gAENsEHPErSgtroduced
i ncl ude water,

intoddEK 3P T cell |Wﬁ§%¥lﬁ%@%%(ﬁbc@ﬁ%%%iea@$ﬁ In\ﬂ[rggé}i Corporation),

andpgﬁ%fﬂgn}%ﬁ%r L et idQNRire SOHrNAR Fas@bBectedratRromsthieudsiliected cell

dextran, pectin, methyl cellulose, ethyl cellu oga%, ilable f

supemain, ratogibjreat | MablGr oyasl eHefigl ybsrughp Srgfeiry gyatiaie trom

| ycol, Vaseline, human serum al bumi n (HSA), mannitol,

PI Edi"PBl“,’“'l actose, and surfactants permtted as a )
phar-pRe pisk@alnvasidint Wig. beAordettlyi wepliioed bysway of the following
appropriately selected or conbined fromthe aboye . :

nombmitatvn Gxamplehe A88PTERAFHOMEENNIAG Oﬁpémr%’ Y ‘Pﬁ’;{’{’%%descr‘bed n
thereto. Refergnce e 110 i anMlidhtidae) Glere used unless

I““F‘éﬁ%%ﬁf‘“%ﬁ’t ! Era%g%e é%@légg%utg ?%étlé conplar at i Q/e, _

othEKPSE kpRMied. Va1 6 Geie) apanesmgpattonquepppdthasistdessribesign Molecular

Clamng b dgoomiers el Eden ECTBC gt PR fere used

roduces_an amt jjbody classified into a subclass
un{g@%éﬁ?“@%edgbggﬁ%?ant regions of H chain and L chain
were cloned by RT-PCR nethod. Each fragnment anplified
by PCR was inserted into Nhel-Notl site of pcDNA3.1
Exampla/kct or (avail abl e from I nvitrogen Corporation),

[06\#21 @r@%ﬁtio‘g%f%ﬁﬁ% site was further incorporated for
al'low i ragnent of variable regio gart.t%&ﬁ ded
i nserdheomodiame DN tof Pseislomariap GeBIEOSS é&&gﬁf SGHn provi
chain and. L chain of Ma ri 80PRFV Pastkin (SEQ ID

frqrﬁtTé’kF‘oE’P}Vegséﬁéis APBRA™ AR %tgggctt%/cg-dgg egle bc&&oc%x}?@t hes 2% vvel;_] e( ,Q

NOYPY hesi Zzagiifi@ndy POReaiRd theFDaents tafpler. adnespgrgon site of
wer e caused to bind by DNA ligase, and cloni Ng. &S of restriction

restridomenzyins! Sy as PeRiidat noY-sieqRine] and ggecgention SIC ol res
EcoRV:.Bsi W reqi f.ory L i (\g% ah NG 3H4;Rad in &3ertion into

e“EYE’ﬁR}P ghﬁ\\r?iaﬁg%lvg%ﬁltlgfji ggg glgr%r’sequences_ wer e}: 1 s

arl Btdredimeckctdrnt destgakvasaadesd thabyysieinags inpqrtstcetwegnnlstidine tag

2000 (available fromlnvjtroge ration .
and start E:odon for biotin labeling. Jl'fle pﬁﬁf%) pER f?aglmen)c was cloned into pWE30

to

vector (available from GE healthcare) at Sphl and HindII sites. After sequencing, the
vector was introduced into E. coli JM109 to obtain recombinant E. coli (PcrV-JM109).
PerV-JM109 was cultured in 500 mL of LB/Ampicillin liquid culture medium at 37°C,
and when OD600 reached 0.5, IPTG was added to a final 0.75 mM. After culturing at
37°C for additional 1.5 hours, bacterial cells were centrifuged, and added with 15 mL of
buffer A (25 mM Tris-HCI (pH 8.0), 0.5 M NaCl, 2 mM MgCly) containing 0.5%
lysozyme (available from Sigma). After the incubation at 0°C for 30 minutes, cells were

sonicated. Following centrifugation, a soluble fraction was obtained, subjected to
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and after 48 hours, a cell culture supernatant was
collected. Fromthe collected cell supernatant,
reconbi nant Mab 166 was purified through Protein-G
(availabl e from PIERCE) colum. The present invention
will be concretely explained by way of the foll ow ng
non-limtative Exanples. As a preparation_techni
Hls-gliid sndymnsréaadalsie desra rNoxagenh andnihan séwedrivath puf o B (0 mu
ph Omrh%gptsbcﬁgt( &)é—f&ﬁﬂge l'é% ér&CM?ﬁtggi) is éﬁgjngc%d W)lnﬁ@a{z%lé"se[(ﬁe final

ne engl neering

clutf@CRA e wal 8l 8 dbemef 10adM phddpherehdler (BHOMMNGo réplace the
LO%bor atory I\/Ianélljlglctl nd Editi onlﬁ(b(%lhd Spri néﬂglar bggp *

buffeabor at ory) were used unless otherw se specifi ed.

[Oogﬁ ﬁlﬂtmjrahea%q%i@gﬁar ation of antigen Chronpsome DNA

PSeaddhores—a nosa standard strai n PACL
pr oV ge hrofelrdRpFakal addnputifiei dsydescritpdmbovawasaliowed tdeact in a

d
melg?mpueﬁﬁﬁﬁﬁg;%g@%ag%%ﬁ% SoprgRgomet DhpiNd e 37 6 150 minutes
to rﬁgggeq%‘j\éséélgg gl&ﬁ OEJ. ﬁl%‘eru'nf'&e' NivaRaYBtisRMNaiMBie from PIERCE)

side priner and a recognition site of
was &&dediif ah @ﬁlouﬁﬂdfylﬁefdﬂﬂ hy Imdlanmsio prithviesieagt tonregucesi $fd groups, and

prinmer, (S n insert.i
a“%’Yﬁﬁr'@s@P‘HrP‘\?EE@E}raté” ﬁe%?‘b#%(gdl%ﬁ was SOpH Qe%boskegn%\%nunreacted
blotn bl _nserted bet ween histidine tag and start codon for

birotin | a_bel_i ng. The anplified PCR fragment was cl oned
[005AT olmMfRiGatiarewith entigenai | abl e from GE heal thcare) at

\?,ggl qunh? ggl Iulgg:)olf: Pﬂsrgl egs Pgr@f L8 ﬁ}ﬁ}b uaiesgﬁlgrn?entgﬂ]eeallyvﬁﬁﬁlﬁ&zed with

corﬂﬁ\%ﬁa’@ké&ﬂlﬁt E(H (Z to( 856Y- BABR Yemal£Ghive Hk8 9atWasweeks. Booster
ure mL of LB/Ampicillin liquid culture
imARe|Zdtivmivas Zﬁfonmdjb)ndaémnlrﬁﬂﬁﬂﬂg 28 aghefP@ Vswith prregmyplgte Freund’s

adjgxggft?qft@g éﬁ ffl}’fgg‘ll*fjog? dayspa i Pé'ﬁ“%rg{fm% 4%5%55)11 wassdondi@kd after 77
ay; eF,ts rl‘%_{ér)gl'?t%pflﬁ %gsn?lggt?%low thholég gEPaV addubfl Qeinfadndidisiidion of 10

2 mM MgC 2) contai ni ng
Q,f‘iﬁ&vl ysozyme (avail abl e from Sigma). After the

|ncubat|on at OCfor 30 mnutes, cells were
¢ pea A entrlfugatlon a sol uble

frac i Q - %
Col uﬁ? ePav\V/%sl &%@t&fe?%%%ul\g age ,tﬁéa)\fr‘%nélt ﬂ{é{?}ﬁglﬁlﬁ gdand Spﬁeen cells

wett ichRéct&d. ( 20 spiden %D&nl‘lahE)ubmfrfyeton(qaﬁlﬁﬁp&)x 63,0@Si, Tokyo mass
e fon L 20 T S TR A Bl
et B fedilid @niERhEh§pdHathiRy hhffopterin and thymidine.

[0056] Selection of PcrV antibody

After 8 days from cell fusion, specific antibody producing cells were screened.
Immunoassay used in screening was as follows. Each well of a 96-well microtiter plate
(available from Nunc) was added with 200 pL of tris buffer (50 mM Tris-HCI, pH7.5)
containing 2 pg of anti-mouse IgG antibody (available from Shibayagi) and immobilized
for 16 hours at 4°C. These wells were washed twice with 300 pL of washing solution
(saline containing 0.1% Tween 20), then added with 300 pL of blocking solution (50 mM
Tris-HCI pH7.5, 2% BlockAce (available from Dainippon Sumitomo Pharma Co., Ltd.),

10% Sucrose) and left for two hours at room temperature. After washing each well twice
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[0053] Biotin |abeling of antigen PcrV protein
expressed and purified as described above was al | owed
to react in a nercapto ethylanine solution of a final
concentration of 10 mMat 37C for 150 minutes to-
reduce cysteine residue. PEO naleimde activated
biotin (available from PIERCE): was added in an anount
wittoBOR QLS 61l Wadiingredlation,afl pLw hybrisioprceultuge serprasentgyps diluted
_groups, and allowed to react aqvernight. at an(f:l .
wilt B o s ks eV uaer P oo Gl iga Py Sodhum chloride,
i otin. 054] .1 ni zati on w ti E
0.037ar pdien #ReSy Qﬁ%éé%l%geﬁun r%%%‘?u o‘%gg}(ol ;NF: Fn%%bﬁig?gg 25w
DietyldheBATRLRUCNFIEUNY - eradicuiantid} deided @Babdil well, and allowed
mal'e mce aged at 4 weeks. Booster _immunization was. .
to rp&t fo@éx:‘m%ht ly 43@ni Aiftst srashing 2rep tignastwitle pO0 wilt %ft washing solution,
i nco ete Freund's adjuvant after 14 d
20kl of PRGIhEATnEal0 T3 4PT B SB A XbCR AL Sfom PERKIN

(R d0U S By LAREAQNEGY RaAdea! £t 4
ELER) s  E ear T, g of Perv

roohf @8Rjerdtuepandicr ahe atadiivhy wcshag Spresetimaasvitk 809 gt & washing
after 3 days fromthe final inmmynization, an sple

solati snd 269 ¢Lcaf] anbancsant Acagsnteld @l PR RhRRLS T8 ma of
.nyel o cell 3, X ul

T A RO Rf ey B0t o B RURSRRTbERERERD 10 g of

TﬁQJnYX%O,@@Q%L%fdaé&ilcea‘di@)dwam added uhrtdu tieneamresltugd fluorescence was
cont ai ni ng hypoxant hi ne, am nopterin and thym di ne.

meflwlsﬂ Sel ection of PcrV antibody After 8 days from

usion ecd £ i ; [t .
107 Bt R orff T, ekl 4 HnEY DENShAGEE sifetnexieibiied strone
aﬁf(lﬁdyl @}iﬁ-brleE@ﬁbinu&ﬂ Peof veer@Geleetetl, and reotdtoxieity | inhibition activity by
avai | abl e from Nunc) was. added w.th '

Psgusfomanag SETYANIR] &aﬁz:F’,‘m’B .5?°°°%?§ ati%gi%r)](ém%iegt{')lf SAs a result
5P U ShiliSE it A dbeMabd abl10 floass Shi hhgsagil th
Cy?’ﬁérﬁ%%@gdhgfgr 1116‘}'3hours at 4C. Thes?nvvel I B?Asggxeoneandere i
cloved hedtet by Gmitinig dilBO® me@pd,\,\@;@hqhﬁg hybdama, ﬁglls( \ggrpisF[@cted. From

containin . 1% Tween 20)... . ad L of. i .
bty Aterro faneimitppre Hh SO, PR podviey were
se(eggéa! 1, 3B! SarfddONFPADRA4P PR3, Sndi TARD rédpectivelyCo. Forl thgsg antibodies,

10% Sucrose) and left for two hours at ropm. . .
sugelgsxemfaarumbedy rfas determbigi n;@mgargqa,us\%pqchwn@g antifpdy;ijqyping ELISA

. f shi Ut i .
i Jovarl M9 %:39dideO and Ot walf foliPitAOIB Gl §EGE, 2A4
lggﬂé‘f AGle A 18 B ?d?‘cﬁaéwﬁnp h 150 L of buffer C (gs% v
IS 6131 vheTgGRHT K7 GvasapGai.ni ng 0. 9% sodi um chl ori de,
[0058] Hybridomas cells that produce monoclonal antibodies 1F3, 2A4, 6F5 and 7A7
were deposited with National Institute of Advanced Industrial Science and Technology,
International Patent Organism Depositary (Center No.6, 1-1-1, Higashi, Tsukuba-shi,
IBARAGI, JAPAN) on October 18, 2007, under the accession numbers of FERM P-21403,

FERM P-21404, FERM P-21405, and PERM P-21406, respectively.

Example 2
[0059] Binding activity of antibody

For measuring binding activity of antibodies (1F3, 2A4, 6F5, 7A7), competitive

immunoassay was performed. Each well of a 96-well microtiter plate (available from
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0. 05% sodi um azi de,
Tween80, and 25 M

Di ethyl enetriam ne-N, N N, N, N' [ [
, N, N, N', N'-pentaacetic acid
chded to each well, and allowed to react overni )gh?ngt
. After washing three tines with 300 L of washing
solution, 200 L of buffer C containing 10 ng of

u- Lab : Viedi: - . ..
Nungh\ga% %&iﬁg qx61 g?dg P?anfﬁgg gﬁggﬂgg?\h}wmfsﬁlggm{g? CO.IEEWEI?). 1.5 ng
of aft-hI8EIFE antilgaiyt(afxiable fiomragison OO Bl i d mmobilized for
o rter the neaction, veshing, Les. b RS, it .30 Lol

MgC. sdhege wells WAE ‘§%§8 q twice w1£1 uko asiHg sol@tion, then

enhance r eagent

(1.3 L potassi
addeg iw-ltgl-g@t I‘S}ﬁ&ﬁ%ﬂ#ﬁ% Q@%Pgllé ,%}1%’165% Qﬁyvi&g?u@fat room temperature to
ach%@%%g%hfg kzgﬁil-{n!ouw @gahﬁh@iy soli-phasedfplaty i ASERT Y BHIng twice
- cetic : :
i umpsémorassinssbubel 005 ARy R REIS Gy o e
congé:r]r;tgeﬂ%iglnsn gl’r }(f—ﬁqlﬁ l)glﬂlq{;i‘(? OB ¥RI Jo0MRgMRIChere ik, Taen, 5 ng/well of
1 W h¥econmbi hant -PcrV were sel e { ed
bioARd ae) tPREPXi i dddei hd hilbived tactacy pYgmight. PRI four times
~aeruginosa was exam ned according, to a'Ip|fe 4. b
wuihﬁm]ﬂ.)lomlo£ oyasbingx ligwid yandnaidipg iwﬁtg‘ BQQHIVE?(W‘QS/ ez ggser%édReagem
(avpijahle F}%ﬂ%ﬁiﬁlﬁ%ﬁgﬁ)ttﬂgg—? Sl\gﬁ SRuofRE&ck heR mekanedfttniticeng for 1
Vo et ho , and thus hybridoma cells
m&é@(‘tﬁf blﬁggg‘éﬁgé- |FAr Om4, 6F6 anbt2A helbvial srangss binding Fiylly against

h cytotoxicity inhibition i Vi
peséthmoiMabl 66 KHigndled 1F3. 2X4’ oFs. and g;t?' vity were

(0040 Pg%gﬁ,‘éﬁlgﬁty ECIE3 hose 8917 D gheMab 166 biitoRis Voias determined by

_ \ erm ned using nouse no |
suftidd Paghiort 8Rbiice nglylsiSAAnﬁint?OL(sg\lg@ Fapogngbpgg %lfaB[i)mmobilized on a

dace pX !
CMIQ;Z_S?I,CEE;%&S %pg&%a@%péwéa{iggﬁ&gCé\ég}el %EZ%%FABE‘%%I% BI2EORE) in
br i ABIRS i68hlSerkNaeqRERMUGE daDnOPEdhaintiandy boas eesptured, and

€ 2n4, BF5 an

_ 7A7 " were deposited wi -
rebdibintunttRer dfwabdoaied dal detammiae KiLhvalae, en‘é“et gnglatu onal

Technol ogy, . Int ' . : CL
LGS B, T RSty e s o
th%?ﬁ@@gé%.%&%@r %)E&%@thé éxllgiﬁ]lde)r off h6x HE CadDifen2A4, the affinity of
1 and 1PERMY-21 666, ambﬁ]@e%ffmiﬁ}élﬂyls)‘_eé‘y ﬁ@@ﬁﬁ/g&]z hi*Contrast to the

Bi ndi act ivity ~of ' or neasuri i ndi

r - ur

aﬁ"ewxﬂ?_g;? 6#%%6‘6@@@“&@% 2§A4, 65, 7A7) o naing

ggnpetltwe I mmunoassay was perforned. Eac’h well of a
-wel | mcrotiter plate (available from 19 Nunc) was

Exdowpte 3M th 100 L of tris buffer (50 mM Tris-HCI

[6’&72] Sk . SONLRL B Bodssay Sith Mab166
In order to prove that 1F3, 2A4, 6F5 and 7A7 have a different epitope from that

0. 5% bovi ne serum al bum n, 0.01%

of Mab166, sandwich immunoassay between each antibody and Mab166 was examined.

First, Mab166 was labeled with biotin. One hundred pg of Mab166 and 7.853 ug
of NHS-PEO, Biotin (available from PIERCE) were mixed in 0.1M PBS (pH 7.4), and
allowed to react for 2 hours on ice. Thereafter, biotinylated mAb was purified by size
exclusion chromatography (G2000SW column (available from TOSOH)) to remove
unreacted biotin from the reaction solution.

[0063] Sandwich immunoassay was performed as follows. Each well of a 96-well
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of anti-nmouse Fc antibody (available from

| rmunoReseach) and i nobi | i(zed for 16 hou;]zcgfozc

These wells were washed twice with 300 L of washi nQ

solution, then added with 300 L of bl ocking sol ution

and left for two hours at roomtenperature to achieve

bl ocki ng (anti-nouse 1 gG anti body solid-phased plate).
mlcrr?&}e\%;ql%@s(]g{/ﬁ&bﬁz"\ﬁ&ﬁ NﬁMct) Rva3Ofded GiithhvaGh phg)fSRB‘il(ﬂCﬁﬁlut@n each

each antib and non-1abel ed PcrV, at

Con@gpﬁg 500 apicfPerV mnﬂlﬁbdyc(ﬂEleAﬂH 6% 74¢ iagd ‘W‘F’@Hﬁ 6 £ 16 hours

[
at 42& \A\//e}hg@\/\gélgpegfggﬁgasggg ga%ed V\il@lgl dé\g%{, o? a w?ghﬂ‘f% QM\IX?(;I‘P Ghen added

over ni

mtlgggg rh:g_g%f ?]ﬂ[:liltalgng '[IOWBII? l%f@ 2 orlltv] h¥as it Rﬂ)nﬁ ke edtataredto achleve

ancement Reagent

bloélﬁﬂ i | RRLewh &Ry BeinkivaiElwie) with i308- uLeeﬁI\meldng solution, 100 uL. of
rescence was neasured after sti r

Asday thEer Aavalabbes ftam  Wahae) ggmtam@p% &E7 /@\g %‘ﬁg\,\,@{}d 50 ng of

stran N
biofiplgpe eii) I\/Pa%agg%&% ﬁé&f{d Md%’ ?l?(%?étdqﬁ)g ¥ea§tlgc§3\>érﬁ21 ﬁtnatglggﬂ-@g}e; washing

thr@eln‘#m{\@bm WabkinECdovutivas idet qiuIJTIOIﬁeAISSIay Bsﬁﬁﬂf geomtaining 50 ng of
ashon resonancé anal ysis. Anti-

Eulk[ﬁi;beﬁemﬁlfhpkavz@d (@Yﬁllable(j;gns\é(ﬁgg;r WA %ledﬁ bo%d Pooge\éct for 1
hoy :;j‘lcrggglytpfggtra[%ét ?‘E{% ¥1ﬂ§%§ﬂx‘e@ t rﬁﬁr@vﬁh/ﬁ% Jofution and adding

uentially, each PcrV
10? g‘d g YENBS cGART URE enanghmmgcﬁmrbllnmmut@cravdvvﬁ@n time-resolved
oaded to determine KD value. [0061] As a result,
fluewstance waisencsowdd hi gher affinity than Mab 166 as

[0 %]dsﬁg? 12-95;1 ﬂqapg}tgcﬁ n&dn%h%y aS?bOZSIBlgg&tz‘;A%n(t f&r1H3, 2A4, 6F5

anaf7f Nty Mab164.- sb thatlR-wiid réMalécbthaGEﬁ presedt amté)ogqum-qxp different
td

for 7A7, in contrast to th
ep&bpesrfrdrythﬁfwﬁ‘viﬁbl@ﬁilé-’(l\/p for Mab166 (Fig. g)

Exanpl e 3 [0062] Sandw ch i mmunoassay with Mab
166 |
order to prove that 1F3, 2A4, 6F5 ané 7A7 have a "

edidifieuent epitope fromthat of Mabl66, sandw ch
| mmunoassay between eac

h
[08%3)i M@@{Surl)lllgﬁhesf}’m%}ﬁ% aiof Gt Srst A Wiftndics One

hundriest e0h ARRES Grdnth7/ .
! 70 c$Rodci®f irNritifi-akti oWasnmeasured The
(avai %b e 1S‘?ERCE) wer e mxgj in OE%EM F:gg (pH
m@tlﬂah,xsamfﬂ)lloalsl ovved to react for 2 hours on ice.

;Tg{ 5%{%{? Eh‘?i)(g‘itltéy " géﬁyw%%%a (i\l/é) fd' &% s%h€§from 32 pg/mL,

aval |

apc&gﬁntll asy % nSed ﬁﬁf%aggs I SR el lﬂ‘hél*obﬁtef Nem, tnlitﬁlse myeloma cell

7 on Sandwi ch i mmunoassay wa
PREN f(BloREATET) fvadsl dajvstedHachx vl kcelbmb (gemmmleul@@yte cell-line U937

(from ATCC) cell was adjusted to 1 x 10° cells/mL in a cell culture medium (RPMI11640
containing sodium hydrogen carbonate, and not containing L-glutamine and phenol red
(available from Sigma)), and each 100 pL of cell suspension was added to the 96-well
microplate. Further, Pseudomonas aeruginosa strain SR24 cultured overnight in
Cation-adjusted Mueller Hinton Broth (Difco) was adjusted to 1 % 10% cfw/mL in a cell
culture medium, and added in an amount of 10 pL/well, and cultured for 3 hours at 37°C
in the presence of 5% CO,. After stirring for 3 hours, each 10 pL of WST-8 (available
from Kishida Chemical Co., Ltd.) was added, and cultured at 37°C in the presence of 5%

CO, for 3 hours for the case of myeloma cell P3UL or for 1 hour for the case of U937 cell.
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mcrotiter plate (available from Nunc) was added wth
100 L of PBS (-) solution each containing 500 ng of
PcrV anti body (1F3, 2A4, 6F5, 7A7) and inmmobilized for
16 hours at 4C. These wells were washed once with 300
L of a washing solution, then added wth 300 .tL of

bl ocki ng solution and |left for two hours at room

{ EellQraGRiRYace 50k ngs miksueed. washi ng each
Afte\%\gﬁl e\f/}\n&éé %Nlttﬁ 300 L of washing solution, 100 L of
[006B3say Buffer (available fromWllac) containing 50 ng
of PcrV and 50 n f t @kEN- | &dd J:6%icaSnisdilieg activity
and 813 E?\?\gl& ‘F‘Bewlggg?c%%/)gr@%?é&ﬁ‘%ﬁg% 4C After c%shi n .
(ACSGVER $3 AR oM 1FD, PRFhiMIGosDAYL 127 nML6T AF SofndddelynM for TAT I

after containing 50 ng of u- Label ed_ Strept avireh .
confrast a0 |haghee tharoﬂll%\a\M 5@1) %§6§dﬂlgﬁW%8%&q ygﬁ (flﬁc;’c\gl)vé:gl\{t[gjm was usid,
react faor..l. _hour. _ ot B3, Abtievl forgiidng.3 nM for
CYIQLpFIEEY f’ﬁ?ﬁé‘b“%\naf%‘;‘ﬁ@rqs%mété%%?gﬁ and adding 100 r?éhOf FS and
6FSERh@BIE AR or Redgiantontrast tori4ngM for MatrioautBat 1gntF 4 v 6F> an

fime-resol ved . fl ugrescence . S [A96786 #8icR has been
7AT bahighersytIQKIERY FMHB%?%%‘QMS@W%§%§%SC§|&§&§H bl\gt ween arc1y1 86
of 1. K : ; ANITHATo@nE dMbibEousDisehss, 2002aagl. 186, p.
preY‘@Vé&ldg%crfbﬁgt(Ft e present anti bodi es had a different
66)8Pid apad Fig.om t hat of Mab166 (Fig. 3). Exanple 4
[0065] Measuring the cytotoxicity inhibition activity
of PcrV antibodi es For 1F3, 2A4, 6F5 and 7A7,
Exgr%{)%tsoxi city inhibiting activity was neasured. The

od is as follows. First, 1F3, 2A4, 6F5, 7A7 was
[0087] uPegaiatioR of whmrattid RarVon series from 32 g/nL, and

10 L_was_di | - .
i or Spaee PRECT b pa SRS barel in MR e aroc

. 1 ATCO)
was g'dj Uskgdnd@ 5 amif¥Biedel | Hynl oPCRumarwitieukodytide = primer
cel I'-

S (TR el reyatigt of 4 5e pimes
Gﬁ@%gﬁcﬂ}@@@ghﬁémﬁx@ﬁ (SBODRNICR. 6)a8dusis pQE30-PerV being

am ne and phenol red (available from ot
POV OmRigkn praetigasprebfion Lplasmiens as tesprlpisi WS WEESIedqdey restriction
to the 96-well = mcroplate. . Furthes , . Aft
craprgoaotd ot iSO B PO (SRIRACANovesen. A0
Cat i on- gl _, drktb O B efrdin (D2 D3 wagbtain recombinan
sega‘fft%f%%égfgét%%f&%%‘g&éé‘fﬁf,m in ; cel I_n cul tur nregli um hole day
Eagli addested PeanBaRDuUnt This expression GiEan ,WaérPae'E@F‘trﬁ &F Y
for 3 hours at 37C. i . Abt.erTwo mL of
argt inight gy 10F B oH}[s,O?elglgMélgﬁﬁlgﬁ %gr-cgf{%rg\%ieldabl e wo_ m o
ﬁ{%ﬁ' g&haﬁ%@&adeaaht@oo it df X Brampailtiodjqudgulture medium and
ure

L& |

u at 37C in the presence of 5% .for 3 .h . 30
chlired e BE%SeirldfwhgreD@@Qg Cr@qtqhe&é)@l,’th% Icu]ftybcrxpglﬂuhcg l\jwfés fkgptr still for
the case of #’?87 ce

minutes on ice. 1

ple!

was Mded to final concentration 0.75 mM, and cultured at 15°C
overnight. Bacterial cells were collected by centrifuging at 4°C, x5000g for 30 minutes.
The supernatant was removed to other tube, and 10 mL of Buffer X (25 mM Tris-HCl
(pH7. 5), 150 mM NaCl, 2 mM MgCl,) containing 0.1% lysozyme (available from Sigma)
was added to the pellet and suspended, left still on ice for 1 hour, and then sonicated under
cooling on ice. Thena soluble fraction was applied to a Ni-NTA column (Quiagen), and
eluted with Buffer Y (25 mM Tris-HC] (pH 7.5). 150 mM NaCl, 200 mM Imidazole).
The eluted fraction was dialyzed with 10 mM phosphate buffer (pH 7.4).



21 After conpletion of culture, absorbance 450 nm was
nmeasured. - [00661 As a result, when | eukocyte U937
cell was used, cytotoxicity inhibiting activity
(1C50) was 5.3 nMfor 1 F3, 20.7 nMfor 2A4, 12.7 nM
for 6F5, and 14.7 nMfor 7A7 in contrast to higher
than 213 nMfor Mab166, and when nyel oma cell U3P1 was
used, cytotoxicity inhibiting activity (1C50) was 4.0
4 7.3 nMfor 6F5, and 6.0 nM
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et and suspendéd, left still on
whi@e i§ @ mbdboekamald of enVsonitedived emtdedy as)cplrf;\mglsbn described,

Th | yb)
R GEL 87365, B P! G s 2
shaWéd rddtlivieP Rith BErv 1p86-0M)NaEAb16808s RiMII B8 9@ 0l @l 12H9 lacking

neutralizing activity, did not show reactivity.

Binding analysis by Western blotting was also conducted. Purified recombinant
PcrV protein was applied to SDS-PAGE, and then transferred to PVDF membrane. The
transferred membrane was blocked with PBS containing 2% Block Ace (available from
Dainippon Sumitomo Pharma Co., Ltd.) at room temperature for 2 hours under shaking.
PcrV antibody solution diluted into 1 pg/mL was added to the membrane, allowed to react
overnight at 4°C, and then washed with washing buffer B (10 mM phosphate buffer (pH
7.4), 0.05% Tween 20). As secondary antibody, HRP labeled anti-mouse IgG antibody
(available from GE Healthcare) solution was added to the membrane, and allowed to react

for 2 hours at room temperature. Thereafter, the membrane was washed with washing
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The eluted fraction was dialyzed with 10 nM phosphat e

buffer (pH 7.4). 22 [0068] Determ nation of epitope

region Each well of a 96-well mcrotiter plate

(avail able from Nunc) was added with 150 L of tris

buffer (50 mM Tris-HCl, pH 7.5) containing 1.5 g of

anti-nouse 1gG Fc antibody (avail able from Jackson
bufftMBIN@Reteasighyl and detentodi by &2 Fdns Meesteor rdlogDesgetion System

These wel | s wer shed tw.ce. W - Of. i d
oo, AL bR BSEBy sy Al peagies e

nd_Lef 1 VIRanrirRaRee PtV B36-233)] Bizk166 as we
2A€§8ﬁtewlﬁh.%%)¥\@rm%gﬁi%& each wel | oncevavith 300 L, of d
as OBShamy 12619 weattedeaml with %Ulllvlﬁlgﬁd BexY, wnd lig got [eapk wip pncate

anti body solution diluted into a concentration of 80
PerNMdl3-29¢k h Buffer C (50 nmMtris buffer containing

10090 9%1.39q%rgmlsggﬁltéarthgteepi@p@w@ismdif Por\antutenliz8tiGoaibedigs 1F3 and

serum albumn, 0.01% Tween 80, and 23 513 166. 9D12 and
2 ADivet hyrkging coirespionding tanrinq\ecifireidurs 420 prandMal] pl9|

7.6), followed by 50 ' &Y lafliifb acid residues
121%%351 P%tb?’%:?tfslw & é%ﬁKinkleB%t soll:ﬁ?eiscg)gr)]ﬁcgiiq% uted into a
13¢0centration of 200 ng/nL with Buffer C, 50 L of

truncated PcrV protein diluted in a given

concentration with DELFI A Assay Buffer. and 50 L of
E bi 0 iéwyl ated PcrV solution diluted into a

X¥BRCehtration of 1.0 g/l with Buffer C and
[007Q] I EBftlatibn BEwewe sprcii regiintad 0 Sk

with 300 L of hi al utd-on, L,0 tein
ennaheieofiaabch( BodF oy ipsiteekiing Erpeage Tt oo '
added. . angid i<B&; ohdiHe e SRRIeas UA6 10@a3Ln&EQ ID NO:1),
(ha(le_:im%gmg% %%Sg@j&%iegﬁﬁgwl.t,g PcrV anti bodi es 1F$, b166
supddssi DIt o2 biptotoaindtyr edakitng aaativilibined F 3, ivic ANy M3 were
nodel ,exarTPI e of PcrV neutralizing antibody as
copusiedoindng ioloxdns BABT" exhi bited reactivity with )
ful | ¢ enoie, BeyiVarlkd Med4b6 vdie taipusaidhier 1 Ha6RS wMi 16625325 nM and

F3 and 2A4 "showed reactivity with PcrV (136-233 )
SOMVBITLAGL, respeatislely, asd D14 aihtheio prfihogigs; ‘ﬁf'gg aﬁ&‘iﬁz }Oa‘l)“’ﬁ‘ Porvell plate.
activity, did nat show re

Uit K1Y r
Fopessel 99 sOBSTAORISES S50 bl P A BERPP AP pieitif dtruncated
Pc{rﬁ/gp%cn)‘t%krpﬁlnrﬁlolaﬁ‘f{iﬁ‘étsgff ALl M IVaSarRiPPH ifelds twas SBFd OG- wall glate, and

ransterre PVDF nmenbr ane. The tran%{ red dint
KR Bl Eres Owamubisat ke winperfRs. Nent aeiaee o lgﬂwamrgpare into
avail abl e from .Dai ni ppan : r - hvd

52 R apslF SR ST LR B Eprine g byarogen
cﬁg{;[rjoapé), Ay a SRk Wbh@misk L usiedming and ppéml rediavailaisd from Signa)), and

nmenbrane, allowed to react _overnight a& C, an therf liquid of
eauhs Medulv thas vadded g thef Pewell pﬂerqwgﬂ%ho wﬁlgﬁr,e aphagerpel lig

(pH 7.4), 0.05% Twee : £ - Dif
Ppg@gp@@asd@ﬁrpgl%ﬁ;sérafrbé{gghﬂgﬁgg% %‘%&%ﬂﬁ@ Y MaRklEPAEYon BRIt (Difco)

adjusted to be 1 x 10® cf/mL was added in an amount of 10 pL/well, and cultured for 3

allo

hours at 37°C in the presence of 5% CO». After lapse of 3 hours, each 10 pL of WST-8
(available from Kishida Chemical Co., Ltd.) was added, and cultured at 37°C in the
presence of 5% CO, for 3 hours. After completion of culture, absorbance was measured

at a wavelength of 450 nm.
[0072] As a result, 1F3 and 2A4 exhibited higher cytotoxicity inhibition activity than
Mab166. When full-length PcrV protein was added, the inhibition effects of anti-PcrV
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(avail able from GE Heal thcare) sol uti

uti on was added
the nenbrane, and allowed to react for 2 hours atto
roomtenperature. Thereafter, the menbrane was washed
with washing 23 buffer B, and the signal was detected

by ECL Plus Western Blot Detection S i
stem
from GE Healthcare) (Fig. 7). Wile )F/>ch (available

AP aRThloe ol
PerWRIRESES Bprofsi voaddesh Ahe e pBie FRNIIEPLo) 3y&rv?$|{5 Pt bere also

I
full-length PerV i ped-onty Wt .

. V} u f
Supﬁﬁaﬁdﬁpefﬁgﬁjﬁﬁ O e e, e pe
MaH188 ld@ & fchBgde\byn@iditical o aatniceted et Y Hod-23) (Figgd

was a region correspondi (eFhnd 264

[007(]3335#3263 ,th<|zsn desyibB.1i6 6an m&%&iﬁgecﬁ %Egntg)ﬁ)ggers]g ety an epitope in
. USi V. - . NPT -
amShoH i, D20 Shiepay spLetunss oy noiiien vy
thargﬁgdb;éltdfk% Irékibﬁb’&?ﬂgé‘élﬂ dsfiferentf émitopes (eﬁgll\/glfblﬁf[t)r ?p %t}lsg Wopds, it can be
reng of, C t.oxi ci t v ' s :
o e TS o S A g o i
by g?grgy Iaﬂggcggﬂ, QRd gntf?@dlillgeﬂéﬁ@ts Wit @3p-aaaliragiot @f PVt profesn has a
0" 233°in SEQ 1D NGO 1), suppression test of
stronginetalizing gnaimniypi ting activity in 1F3, 2A4 and
Mab166 were conducted in the foll ow ' i
1F3. 2 _ owm ng manner. First
, 2A4 and Mab166 were adjusted to 1.56-6.25 nM ’

ExBnA25 M and 50-200 nM respectivel
%H se antibodi es were added top y, and 10 L oLor

[ o &It *CHR PCSIS Y 2130 H / 2 £
full -1 ength PCrV prokeih-or.did = P
R Bl L H00R it gt i
(avaRla9I8 Rk QIRIEN®),. FRen keplof skirkdied BNA3 O Siagemeng pas amplified
roomtenperature. Next, nyeéonn cé?l 23U | WRE i .
us?ggfﬂamg iSysiem orxRameé ABPH RN g%ﬁ%%rbc}sf WRrsion 2.0 (available
froipt Itévéﬁ?% '_ont Itmtlﬁg SRl uﬂﬁiﬁ%gr QEed frakshahedie, oindDNA  were
ing’L gl'utam he and phenol red (avail able

A RETS AREAGEAGCRRCHTEI L (WEQ added NO-t he 960%e| fF3, and
oo NS BUREFELL A &) O o, P e
6 a ) 21 T . Primers used 1n

cul t'dred over ni ght

51}3@%‘%&% w'éiré‘h%@g@méﬂ}MGmmsrmmm@n(S&Q D NO: 9)

was in an anount of 10
fo%gg,%ﬂ%GQ}G(&ChﬁIr@ATA@?@T@AT ﬁ@%@géﬁgghbﬂ‘:@&%i 10) for 2A4.
ol LS g anse Oleds Mauhsyy e3P0 A lej8findBXi (available from
Mavaplss PEBIPR TS WEm ¥al 60, , ‘Ltd.) vas added
Irﬁvgta? %Ce%,t&#? %Qq&hc&i?@ ApplideBiogyRsand &3 oBers¥is @aalyzer (ayailable from

. er conpletion of culture SO n
AppHSd Bickystems). Analytical result is shown’inanlg. {(P N3V in Fig. 11 for

2A4.

»
Ch

Industrial applicability

{0075] The monoclonal antibody of the present invention or a part thereof not only had
high affinity with PerV, but also exhibited strong inhibiting activity on cytotoxicity to
eukaryotic cell of Pseudomonas aeruginosa. Therefore, the pharmaceutical composition
containing the monoclonal antibody or a part thereof is useful as a therapeutic drug for

Pseudomonas aeruginosa-related infection which is currently considered as being difficult



at a wavel ength of 450 nm [0072] As a result, | F3
and 2A4 exhi bited higher cytotoxicity inhibition
activity than Mab166. Wen full-length PcrV protein
was added, the inhibition effects of anti-PcrV 24
anti bodi es were suppressed in a PcrV dose-dependent
manner (Fig. 8). Wien truncated PcrV (136-233)

' cadred, the inhibition activities of 1F3
tobﬁ%%ﬁ%%ﬁnﬁgfe al so suppressed in a dose-dependent
manner. On the other hand, the inhibition activity of
Mab166 did not change by addition of truncated PcrV
(136-233) (Fig. 9). [0073] Fromthese results, it can
be consi dered that anti bodi es recogni zing an epitope
in amno acid residues 136-233 (1F3 and 2A4) have
hi gher cytotoxicity inhibition activity than
anti bodi es recognizing the different epitopes (e.g
Mab166). In other words, it can be concluded that
cytotoxicity inhibiting activity depends on the
epi tope region recognized by PcrV antibody, and the
anti body reacts with 136-233 region of PcrV protein
has a strong neutralizing ancitivity. Exanple 7
[0074] Analysis of am no acid sequence of PcrV
anti body (1 F3 and 2A4) From the established hybridoma
cells, RNA was extracted using RNeasy Mni Kit
(available from QAGEN). From | g of extracted RNA
DNA fragment was anplified using 5 RACE System for
Rapi d Anplification of cDNA Ends, Version 2.0
(available fromlnvitrogen). At this tine, prinmers
used for synthesis of cDNA were
TAGAGTCACCGAGGAGCCAGITGT (SEQ ID NO 7) for 1F3, and
TCCAGAGTTCCAAGTCACAGTICAC (SEQ ID NO 8) for 2A4.
Prinmers used in 5" RACE nethod were
AGGGGCCAGTGGATAGACCGATGEEECTGT (SEQ ID NO: 9)  for
| F3, and AGGGGCCAGTGGATAGACTGATGGEGEGEGTGT (SEQ 1D NO
10) for 2A4. The anplified fragnents were cl oned by
TOPO TA doning Kit (available from Invitrogen), and
sequenced by Applied Biosystens 3130 Cenetic Anal yzer
(avail able from Applied Biosystens). Analytica
result is shown in Fig. 10 for IF3 and in Fig. 11 for
2A4. Industrial applicability [0075] The nonocl ona
anti body of the present invention or a part thereof
not only had high affinity with PcrV, but also
exhibited strong inhibiting activity on cytotoxicity
to
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eukaryotic cell of Pseudononas aerugi nosa. Therefore,

t he pharnmaceutical conposition containing the

nonocl onal antibody or a part thereof is useful as a

therapeutic drug for Pseudononas aerugi nosa-rel ated

i nfection which is currently considered as being

difficult 25 to be treated in nedical field. 26
Claifds@l ™ [1] A nonoclonal antibody against PcrV or a

part thereof, having at |east one of the. featu {E%t £ the
[1] sel écmenodiprahaptifodyorgamyst Perl of e thrrigh BaYRe At fle™e ©

of ¢ I Ci l eukocyte cell of Pseudononas
ikmﬁ@?ﬁé?%%ﬁé (Hztégacentratlon of | nMto 200 nMin

Vi t 9y inhitihg 50D bF myord 0o qrtoms&rcetyotb eykatytx el of Rsgudomonas

nyel oma cel | of Pseudonon | nosa at a
aerugonnsa ot # earicenrasion| of i do §§0 HLW MVPtro; and (3)

havi bat 0 toxidfd) toMnlyRIdBed YelPfof Ps¥udomonas
10" égfkﬁnﬂhﬁg%ﬁ& (21?01% %Egtg Ogncgﬁ/ ant |}Jgody of a part
aeraéﬁﬁxfseafacdsmnungxcamfriml‘ddod%%uewﬁ@ afd whol e

mplenentarity determ ) I
ant |(5bb§)’“&ﬂf AR sptAR QP ﬁ%tr K%ﬁ%ﬁg% gDc?r%apg%p ?) %gsgs
an accessi on nunmber of FERM P-21403, hybridoma
deposited as an accessi on nunber of FERM P- %}404 ¢ whol

2 ]hybrAdmmckdmpb&lttb@dyaE acPRrBEEs] RAYIRLABEIO T SgERRfe O Whole

P- 21405, d bri doma ¢
oD B T R ] GG s
hyRffonal RBHERL, asRinCdessibnyuntbet lo€ IFERM yDr40do hﬁbndoma deposited as

deposHed as an _accessi on nurrbgr of FERM, P- 21403, . umber of
an hydsssiclomemberpfJIERM Brg 1404, hybaderas 4pposiiafaf 2B ACEERRR 1

FERM 405, B8 ’hyanggrﬁg APRRILEE 2PaRBAEEARROA DL PURALP-TIl06.

oma deposited as an accession
nuber of FERM P-21406. [4] A nonoclonal antibody
agai nst PcrV aor

t th f
L2 Bl VS i
de% SltF t%er eo% eﬁh Bgﬁ'bgp%lf W@Ylmalﬂﬁ)hdﬁ’ﬁlﬁqu{osﬂed as an

aving 1) in a rrc{;:lerrentarlt
acébetiefi mumbeg of @@RM P—ﬁlh@a\lybud@mn apsited| @ @regq:c'@p,smn number of

[ ncI ud| [ ] o nQ_aci
TR R LB BRSP4t
YGNYWYYTI\/DY (SEQ ID NO 17) and 2) in a
conpl enentarity determ ning region, chain. .
[4Var i abhenoelgnalnantiteidy digainst RerY qr %\Maﬁ thﬁfﬁo ohdydigy 1ts epitope at

POt By 136 15235 1 i AR Rduhddr SHY FRRKLAS (SEQ I D

[5] A monoclonal antibody against PcrV or a part thereof, having 1) in a
complementarity determining region, a heavy chain variable region including the
following amino acid sequence: SFTSYWMH (SEQ ID NO: 15) INPSNGRTNYNEKFNT
(SEQ ID NO: 16) YGNYVVYYTMDY (SEQ ID NO: 17) and 2) in a complementarity
determining region, a light chain variable region including the following amino acid.
sequence: SASTSVSYME (SEQ ID NO: 18) TTSKLAS (SEQ ID NO: 19)
HQWRNYPFT (SEQ ID NO: 20).

[6] A monoclonal antibody ‘against PerV or a part thereof, having 1) in a
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HQARNYPFT (SEQ ID NO 20). [6] A nonoclonal antibody

against PcrV or a part thereof, having 1) in a 27

conpl ementarity determ ning region, a heavy chain

variable region including the follow ng amno acid

sequence: SI TSDYAWN (SEQ I D NO 21) YI TYNGDTSYNPSLKS

(SEQ I D NO 22) SRNYYGAWFAY (SEQ ID NO 23) and 2) in
complaumpirgyredetaminingd eegiomi m heavye ghewm, vanablg hiegionaineluding  the

follgipe n iR AP TR | TP ANV RS B Ng: 2D
YITN@JG@&EYW@EQ35@@2@98@6%@4%&%5@0@m} 23) and 2)

anti body agai nst PcrV or a part thereof, having 1)
in ©eamplesteatatity \igtarailiag regjpan ahlightnghaimivagable iregion mcludmg the

foll SRS QCIdEEg%ﬁQPe ')@A.Sé’{vé‘?‘f‘v%gsﬁ Iglb. %Hﬁ{%égz]}g (SEQ ID

apl'e reg avin uenceé o

NONE3) Q@YdS3PLA (RBQAT) N(])a126)ant| body agai nst PcrV or a
part thereof, having 1) a heavy chain variable region
having am no acid sequence of SEQ ID NO 13, and 2) a

(71! 1 9K nﬁ]?@b]'fang E%mlb%%&ﬁal IQ‘[?Vh&V & g%g%@rg@f f5Vifle 1) a heavy chain

sequence O rmaceuti ca
variablepegioni lavig aminc hcid sehecrgrt 0fbBEQ M) NO:phk,tangdh2y edight chain

varia e BREYing S0y RO pYeRUBNG: (he anti body or

a part thereof according to any one of <clainms | to 8.
28
(8] A monoclonal antibody against PerV or a part thereof, having 1) a heavy chain

variable region having amino acid sequence of SEQ ID NO: 13, and 2) a light chain

variable region having amino acid sequence of SEQ ID NO: 14.

9] A pharmaceutical composition comprising the antibody or a part thereof

according to any one of claims 1 to 8, as an active ingredient.

[10] A hybridoma producing the antibody or a part thereof accofding to any one of

claims 1 to 8.
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