SPECIFICATION Antibody against PctV Technical field [00011 The present invention relates to a
monoclonal antibody that recognizes Pci-V, or a part thereof. More specifically, the present invention
relates to an antibody having higher neutralizing activity (hereinafter, also referred to as cytotoxicity
inhibiting activity) than conventional anti-PerV antibodies, or a part thereof, and a pharmaceutical
composition containing the same. Background art [0002] Pseudomonas aeruginosa is obligately
aerobic gram negative bacillus being widely $Xixfifig GvfiOdatural world. Although its pathogenicity is
usually low, it is a pathogen that causes opportunistic infections often occurring in patients suffering
from various pre-existing diseases such as cancer and diabetes, and in patients administered with
pharmaceup{g@&la?\g ABmusRe-inhibitory action, and may often cause pneumonia, urinary tract
infection, sepsis and the like to lead to severe results. In clinical fields, pseudomonas aeruginosa
infection is considered as one of the most difficult infections to be treated because not only
Pseudomonasiagehgingsa has inherently low sensitivity to existent antibiotics, but also has high

tendency to easily acquire resistance to varjous antibiofi ifficult oy quney, Taws for
Pscudomodggﬁi;uamdgg,sqﬂté gggaper%%é?s 2 monégl%r‘?ﬁ ?ﬂp&ﬁp{ﬂﬁ M@ﬂ

eveloping-new antibiotics one after another is limited, and
a therapeutis,meibiedithatdeespeotitelipniantibivtit sisestiongisiaiesiftn OO Y ERGSRRty of
Pseudomonas aeruginosa is exerted by injection of toxin into.agHkamotin eelia adipry ltBxetoxin
secretion syﬁ%%llﬁéﬁ/ai%t‘é(lﬁf(ﬁﬁﬁegp%& r%css? ueé% %ié:%l Ac%%ssion%?o. AAC45935, SEQ.NO: 1)
constituting g iyRR i exetdimseatiialiesyste m paridtherepe i s gharpaceriierlifg TR Ltk is
open to the public ,(Paé%nt document 1, Non-patent document 1). Since control for PerV can possibly
lead a theraﬁx‘éﬁﬁ’é‘% SSWISSeudomonas 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 PcrV having neutralizing activity are reported. However, polyclonal antibodies
are difficult BAEHOMLRTed and to be used as pharmaceutical compositions becgé%i of difficulty in
improvemeqtggﬁgptig@gﬂﬁiiymmsoaﬁmgM&@)dI@ﬁéﬂm%di@%@ir&jﬁ@pé‘ﬁ%ﬁ‘ﬁ%r W ha8%ow
neutralizing activity and.fail.to satisfy re ir?men@m&[ {cal fi %glgﬁ@{y doguiantiol, St Ratent No.
6,551,795 P&’ﬂé‘ﬁ%yd%ﬁ%]tnf%aﬁ%é%%%anélatiqn of PCT Ejiblication No. 2005-5Q00250 %(Dm-patent
document 1:pY@beeh. khaetabsds Bpptetivlistkodreeiorns 7afig! PY NN PREVTUS UMENTS: " Sawa et
al., Nature Medicine, 1999, vol. 5, p. &Bnép%%g%mﬁg}g&és‘?mmeihl @taamg.dmmwteaom,
vol. 167, p. é@é‘@‘ﬁ(}?{?ﬁ%’%ﬁﬁ‘tﬂ&o@&%g%% : Imamura Yet al., Eur. Respir. J., 2007, Vol, 29d . 965
Non-patent doighiplentricKaiinks Faviegcnahuge finhiieryBrscd: TASEAES M YR ES, 983, vol.!
Non-patent document 6: Dara.W. Fr el 1nfech RisgasesRQe2 rabaltsl 8anpdbubibisdiekime of the
invention PraBIBA S BE é%?\e/%(ljp by %ﬁ%glkr%vgntipn [0004] It is an object of the tgr ent invention o
provide a measutethatis effegitvedrtivstipyidredesid it pariebidFe sty i6tith pseudomonas
aeruginosa. jeans L rgeoclgxiln%trp% %ﬁg'%&g@%§ acresuibed diligentatonts trwpeepsitation tof
monoclonal ti%adty agamsf e?\/! the present inventors have su_iceeded in pre a%rég a Qgr‘{&l,xs
monoclonal asithedyantitshtisscangidéredits higle HRFRIChdPafElitic B oRHiSease, compared to a
conventlonall%% 90\/t\{rc13ag¥tl|aP i%r\() ggg&gcl&%lﬁgt@ogﬁr@ndm@gef@@nmlgﬁmiﬁbﬁapr.aserglmgnmm.
[0006] To be ore specific, the present invention relates to: (1) a monoglonal argltrllgogyﬂ%g Ask;pcrV or
a part thereofnhairg it feastopmesfatresaatiey amaficr aRVHHIS; Wé“gé% or more of cytotoxicity
to leukocyte cellof Predomanaa AetHaiAesR AlAcoRsRayaiandal L nM 10 200 M invitro:  (8)
inhibiting 509 6 more o cytotoxicity to myeloma cell of Pseudomonas %%)r% inosa at @t%%ﬂgﬁggatlon

of 1 nM to 50[AM3) Vifighamtbt(G)chahg 5 eHesRnAE SRTESHASMIS I Rt PEV o2 X 10-9 (M) or

ess; (2)a monodlopel anigody.06a gt hvRBramina astseduekci heroicomyentary

determining r%g?ona(&%llﬁ)o monoclonal antibody produced by either J‘thgbri oma (geI ég&g)gﬁ an

accession num%ﬁ@ﬂ@ﬂ%%@%é§$§% eﬁ&?lgglélc@gssm Rumﬂhf)er of FERM

BP-11086: (3).8.130%cana) BRLbackiord B hihereatc ingueRG By eithepaf toyridokcdBptssited as
8

ISR 3 5, an h)ﬁ)ridoma deposit %S %ggggssﬁ%gsqugz{@faFERM

an accession number of FERM BP-[1

BP- | | 086, hylxidmerd depusiteriisatadoseredtioh numBsF GBE )'a morioclonal
antibody agair%t Pe% r ARad thersol.Bavnihis Lpilppesat pekitions 1B6tep2BBtofdaminsiicid);
sequence ofé 63?5 O:I; (5) a monoclonal antibody against PcrV or a&art tlh r E&gg/iﬁgage)ﬂi[n a
complementarityddtennamniboeigio AN amealey FREHDSR S ble rég%lﬁ ifebang e%c?f%wing amino acid
sequence: SF%}%YW%%—%(%OQ Zga&g@:&@)&%g@%@%ﬂb@iﬁiﬁw (BEQ DaNEalB)g activity are
YGNYVVYYT Vn( "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) HQWRNYPET (SEQ ID NO: 20);

1



(6) a monoclonal antibody against PcrV or a part thereof, having 1) in a complementa.rity determining
region, a heavy chain variable region including the following amino acid sequence: SITSDYAWN (SEQ
ID NO: 21) YITYNGDTSYNPSLKS (SEQ ID NO: 22) SRNYYGAWFAY (SEQ ID NO: 23) and 2) in a
complementarity determining region, a light chain variable region including the following amino acid
sequence: KASQYVGTTVA (SEQ ID NO: 24) RASTRHT (SEQ ID NO: 25) QQYCSSPI | (SEQ ID NO:

26); (7) a mopgglanakantibady ReRinstR anvissdepaticiaeiealithabaguhanhea\sndhaibevaddbte region
having amino acid sequence of SEQ ID NO: 1l,£an%€) light.chain variaplef[de joglmrg}vingﬁggno acid
sequence AIBEGIEING! §9MRETIHMD RSCITRECAH NSRRI Dart thereor having 1) a
heavy chainyarighle.[68i0RhAAR MR @6ihsrauance ofoRERID N®:kpahid®) adightyckain
variable region having amino acid sequence of SEQ ID NO: 14; (9) a pharmaceutical composition
comprising fAid @riseEy TsRE s THere 6H A T any one of (1) to (8), as an active ingredient;
and (10) a hybridoma producing the antibody or a part thereof according to any one of (1) to (8)- Effect

of the invention [0007] A monaoclonal antibod&g)g @fﬁt thereof of the present invention is useful as a
therapeutic Bent SrsHrREHOh betal AEHBANE Ve )5 llent neutralizing activity on PcrV Brief

explanationof ckauings EaP08 i frigsd ITrigs kishiows ROV pstiliatichNioAANEHERP PcrV is substituted

by non-labeled PerV in PerV antibqdies (1F3, 2A4 6ES, 7A7 a ab166)q [Fi Fig. 2 shows
affinities of PORVRSRIESIHERFES! (ZQ%HIG =5 %, ’ajngé:ﬁfé%ri%]m rl:jgegth(/el’r‘rfrﬁlljrrie{i)j)% gﬂlr%ce plasmon
resonance agalysisedFitcahide B shewsaesultsNbisandiddivassa§ebetlebrpPE2V antibodies (1F3,

2A4, 6F5, 7A7 and Mab166) and, Mab166. [Fig, 4] Fig. 4 sh {nhibiting effectseaf PerV antibodies
(153, 2A4, Mﬁ%?‘ﬁﬁ&ﬁ%f%d%%w&%% ‘.ty}fol‘%%’?%%\@ %?’F"fsog'l:l oﬁn%n%ig aeruainosa strain
SR24. {Fig-Bléie dbeshas dnhibitingeeats offRerRapiib ddi2e0(L 3] 284p6¥®), 7A7 and
Mab166) on cytotoxicity to myeloma,cells P3U1 of Pseudpmaonas agrugi [ainaR¥4.Jklg. 6] Fig.
6 shows curvé’giﬂﬁﬂfcﬂoﬁfgﬂﬁgfagj&f@%r }g%ﬁésat?m?égr%?%%%-ﬁ%%lgégﬁ% Iifte;ngth Perv and
truncated Pod)#) R&rV antibodies (1F3, 2A4, 9D12, 12119 and Mabl 66). [Fig. 7] Fig. 7 shows

reactivity with full-length PerV and truncated Pct.\ in PcyV, antibqgli 9 oLohl9 and
Mab166) in WASRHTE] &%&?&%5 éaﬁ?gi.’&g% aog\‘fvé{c%ﬁrgré%é%?n;vgé%gr%’?rﬁ?béﬁf lér?ggfu I-izékf"lgth MAT by

suppression of cytotoxicity inhibiting activity. [Fig. 91 Fig. 9 shows correlation between antibody and

truncated Per\_/igy su%)pre% sion of cytotoxicity inhibiting activity. IFig. 10] Fig. 10 shows amino acid
sequence of APV eOfegl%Hl%?rf 3 antibody.

Problem to be solved by the invention

[0004] It is an object of the present invention to provide a measure that is effective in

therapy of infection, in particular, infection with pseudomonas aeruginosa.

Means for solving the problem
[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-PerV monoclonal antibody, and have completed the present invention.
[0006] To be more specific, the present invention relates to:
(1) a monoclonal antibody against PerV 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 i 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



The underline indicates a CDR region. [Fig. 11] Fig. 11 shows amino acid sequence of a variable
region of 2A4 antibody. The underline indicates a CDR region. Best mode for carrying out the
invention [0009] "Monoclonal antibody" which is an object of the present invention is a monoclonal
/antibody that specifically binds to the above-mentioned PerV. More concretely, it is a monoclonal
antibody against Pcr'vr having at least one feature selected from (1) inhibiting 50% or more or
cytotoxicity to leukocyte cell by Pseudomonas acrugino t a congentration of 1 nM to 200 nM in
vitro; (2) inhiblfind800% b HEFALGILIERE %ﬁ]ﬁ/"é}%&(ﬁ é% by Ifge Moni&% aeruginosa at a
concentration@f lanMdeobRmV imwitsdy and €3)paavitigraodisteciagiomconstand (Kauwite Renetof 2 x
10-9 (M) or less. [00101 One feature .or the.mo \i/\%] ' ng ' jons. tahave
strong o010 R Ao o S e e e e
antibody has $ubtidamibitiapogiedtratizivig pecsivien thatiberibits 565N Ritrd Baotandcitybridoma

Pseudomona%@}%gi@wgssgn AALUICSNBLIT rrae fipm dge 200 rtM, preferably from 2 to 100 nM,
and more preferably from 5 to 25 nM. When myeloma cell is used, the mgnoc|gnal ggetiquy has such

inhibiting (neutPARZPRICSIRFRMHAPRHIBiIESPEER T thott (YiBToRIcR S PEBYILINGALS RAsHiESiAdsa, at a
concentration aage fsm Liisb&00n VE Rie e Pably §50m RHigh3OomM, depoksitedres predecabiy framéeto 20

n.M. These vall, r ed the numerical activities for Mb166 repor, ny P[;;\ Frank et al.
(J. Infect. Dlséjzfeg%%@y\ﬁéé%gg% l.dgﬁ)e} F@Bﬁsﬁegﬁcs)ﬁ?earcfgg%or%noufl?ﬁgg r%fg%%c oné@%ﬁ/l%ody of the
present inventidraisite tenépiidpednimsir&gidfro panp ositivrishk 6120 t2 881 inpk kM exgtina aci

[ tionisitodrdve itsnépitdpedni@rEgid dsitiorishh8d¢o iiopki| Mexgithoasminod acid
sequence or F{grz\%%g%mgac’lia queggg%q@é@vm have found that an antibody that recognizes

this region has stronger activity (cytotoxicity inhibiting activity) than an antibody that recognizes other
region. [0012](Retoymitiarapitopeods menbelSaaY antiery heagobehtiengfled i tHrOREWIRY Bianner.

First, a variety pf-pariabstasstures pta melaruletabe resranized bndhdinpnedianakantibodiare
prepared. For preparation of partial structures, a method o preﬁfrinﬁvaﬂous Ear&a&rﬁeﬁ%des of the
94 erm in of

d of
molecule with 5RI586% 8ligopephde é§ﬁfﬁe@s§&hhﬁdg1§%@ X ‘B‘F&%E. %Et t Ot of host
such as E. coliylggniggoryoranmg Ynierstatie expression plasmideadNAtgeguemte enegibngaan
objective partial peptide with a gene recombhination technigue, and the like are k r,itis
general to useﬂ%%rra%%naﬁ%rﬁag the Ignrﬁgfg%%rslgfc%&?etﬁtg%%}n aé,Pﬁrllgn%ac goﬁ%%??ﬁo%ﬁmple, a tEer
preparing a seSEQADPIGYPEPLTESEhoReREQ WMQB)MWB%WW@@#M@QDU N tetininal of
antigen prme'gér?éé ﬁé@?a%&%%ﬁ%%}gﬁé@%?%ﬂ@@'&l WEANRURDOWR YA PaIseRLlieinahg art

reactivity of monioclonal antibody with these polypeptides is examined and a recognition site is roughly
determined. [OB18]hBgeieiona Ay oh6liyoBEpbies PthanebIEsh Hidif PRIt BNt G the
peptide, or thelike.are yF¥esizadumRIedineiney using ArvRligpRRIdEsII eI IachNGLe?2)
well-known by a skilled person in the art, and determination of epitope is made by examining

bindability of aSINOGERAFAEVEY dohidiirgatprophiflc e8P HBF AR CGRRN ST HES BBt
invention as anagtiveiineresienteyith thgse Reptideso Vmy.examiBing-coBnpelikives Diiptmy \activity of
these peptides to binding betwee I ntibod | nyenient method for
obtaining a vaFﬁe@?éP&ﬂéoﬁépﬁ@«gj g&@&ﬁ@ﬁaﬁ@ %@é@aﬁgﬂ?ﬁg@@y g%s kit (available
from GenosysBjateehoologiesniivody apaisees\obmayttipithpeptide syigthesisdatwwittria muitign
synthesis method (ayailable from_Chir or | also ; C iGity:.inhibiting
ity may DO R T o Tov o SHiSkoxicty
inhibiting activityvisgabmeresasered:isdpiitdedntd Mgplapriate concentrations in 2-fold dilution series.
Next, cells thatgre influenced byitosin Lh RsepdemenasAsruainesaanihg ke Ahereinafigrdgterred to

as target cells) are diluted, for example, by usm‘g a culture medium for cell culture, to achieve an
appropriate nuis#et "eGRBRTERP ¢ preveRsioER IR b Bx e2icdighi gBrieNaribisvkgian

myeloma cellsjgignysadnansidoafisiaitarlskA 6 tac31x;106 cells/mL when leukocyte cells are used.
Likewise, Pseudomonas aeruginosa cells are also adjusﬁ%ed to.1 x 107 to 5 x 108 rgfu/ngl,sin , for
‘foﬁﬁ]é&?ﬂ 0 g

example, a culttré RISHRATRURCH & PRESSHED SRR HBRS bYd§, BEUGE oA B §inosa
cells and target cells are cultured in the same test tube or well (For example, in vitro condition such as
a well on a micro plate) in an appropriate culture condition. The culture condition at 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 at which 50% inhibition compaged to the control group (effective concentration)
is observed is calculated. As for decision of live and death of target cells, although various procedures
have been established, for example, measurement of absorbance at an appropriate wavelength (for
example, 400 to 500 nm) after addition of a coloring reagent is useful (See Nature Medicine 1999,
vol.5, p. 392-395, for reference). [0015] One feature of the monoclonal antibody of the present

invention is to have high affinity with PerV. Dissociation constant (Kd) which is used as an index of
affinityy with antibodyy of monoclonal antibodyy mayy he analvvzed in vvariniie wave Enr evamnle analvcic



preferably derived from human. Appropriate framework regions may be selected with reference to the
document of Kabat E.A. et al. Preferable heavy chain framework is a human heavy chain framework,
and for example, a framework of anti-PcrV antibody shown in Fig. 10 or Fig. 11. This may be
determined from the sequence shown in Fig. 10 or Fig. 11 by referring to the above document. In a
similar manner, an anti-PcrV light chain framework may he deteimined from the sequence shown in

Fig. 10 or gxlgf (Hel?}f{ﬂ {gr@g)tng%g@g\;@ i@gmﬁta{{;}om] In the monoclonal antibody of the present
invention, as’a more preferre(’j mode, included can he an antibog}lg co%inipg at least ﬁf‘%@%
2 [; 0R2 and

immunogldbin hehudemnainipsising BgisriRAdy oF 2 REY SR tharssiibaiRidivg €D

CDR3 Whiﬁ]@)gre complementarity determining regions in its sequence wherein CDR1 has an amino
acid sequence SFTSYWMH (SEQ ID NO: 15), CDR2 has an amino acid sequence
TNPSNGRINYNEKENT (SEQ ID NO: 16) and CDR3 has an amino acid sequence YGNYVVYYTMDY
(SEQ ID NR:1 4, pidd (i) angRyistant part of human heavy chain or a fragment thereof Then, b) it is
preferred to contain (i) an immunoglobulin light chain variable region (VL) wherein.CDR n amino
acid sequelf@9 BALT SgsyalpmasEE oK 6F igjf,ﬂéBﬁ@?&%%ﬁ%ﬂ{?ﬁénégﬁ’%é&%h%g ’i@ﬁgs (SEQ
ID NO: 19),and, PR30S 3T AIRIHG-A0KBRAIENES QWRNNIHE T(BEQ/ IR NOVE) wRdr(i) a
constant part of human light chain or a fragment thereof [0019] Further, as a more preferred anti-PcrV
antibody of the present invention, included can be an antibody containing at least a)(i) an
immunogloguilip gglﬁyﬁa@ﬁﬁmf/afmlﬁggegion (VII) or a fragment thereof containing CDR1. CDR2 and
CDR3 which are complementarity determining regions in.its sequenc rein. I n@amino
acid sequef¥8ITEOFAWNBE ?BOKY@):C?E%? %R@H%l}é %ﬁoéqﬁ%geg%%@équé%&% SRR
YITYNGDTSYNRSIKP(SER IR NQin2Bpand CPR3 Adsels dminemcMadgoence SRNYYGAWFAY
(SEQ ID NO: 23), and (ii) a constant part of human vy chajn or.a fr e ereqf it is
preferred to contain {igart it n%g‘i%?ﬂﬁnal Hf%%a?%%%l é%afqéﬁs(\(???w%%g}ei?g Dz%%sggaan
amino acid 5e@4epraHARRAYY & FACSERA M INGso2#)c DR Psias an amino acid sequence

RASTRI-IT (SEQ ID NO: 25) and CDR3 has an aminqg acid seque QYRPEL I EREQUIRNO: 26),
and (ii) a constant pat€oPhdrifa |@m%%é?ﬁ“é?a°aﬁg%“r%‘ghﬁ Kereot ;%%%\é%l The monloclonal(antfbody of
the presentipverticn mayape plebans adaviaistent commonly used production method using PcrV
(natural body, recombinant body, synthetic, bady and.so on)-as 'ma Q pg@ggr%pgf,fj@st, a
mammal, preferabl;}i,]F f§od ,1rgat,4 gfe}%%ilr%ég S%G,ngb(%i? %raétt% olg, p%,%%at,’ sheép, donkey, horse
or bovine (ingluding leansaenicaniinils toredttdd]prddtreedmtibutyadediees fremisthBanimal, like
human antibody producing transgenic mo more.pref WMoKgedtat, @,@15@9@9@3@@@9 or
rabbit is immunized kith éc&g\)gseg\ﬁ% V‘é%lglr%l%lmn%r?%fgggri%t(%%her with Freugd's’ adjuvant as
necessary, hyONeBI Gevenatiinesisubcutseleous sy FRUScofal sadamenst SSTHE BB SHE Br
intraperitoneal injection. Usually, immunization is conducted once to four times every about 1 to 21
days after pﬁﬁ?a y immunization, and antibody producing cells may be ac%uired' from the immunized
mammal after about[fito 50 ddys frasctive fimatéminunizatiohiotinel#haisBel eiMirite s RIHMIFE Mterval of
immunization may be riately changed de INg.P0 thepurpeyRitine immunagenbeng used.
(0021] ExarﬁBfé’?%F}lggr%ﬁ{E%B rt?sl aft)ﬁ}r.il%n%lljn(%uélloﬁ%g?d:%apten are as follows. (€A) Cells expressing
PcrY on celligHfaged onaelbsirains artificially established to express PcrV on cell surface, or gene
recombinant cells create usipg.a gene r Ringtigm leshniase0.a4RIEss.RarVeu aelbsrface;
(B) Supernatant of c&ﬁﬁ'&gﬁ% ine% 03% &ul ﬁﬁﬁ‘gl enle reco_mbrlénant cells created by gene
recombinatianttectirigUEFth 2Apredd Pcr2Bp aphi dhé AéoimsVsrtEibleiiPery or a part thereof purified
from the supernatant.af cylture; or,(G) Chemi ngxng‘é@@g&p Ben6@F amertinesapfiOea?] by
Hybridoma that secrL]%gngﬁ]o%%hagl %ﬂ‘g%dg%r%%ay be_ prepared accorg)li}g to the Kohler and Milstein's
method (Natrgprk8sibn\udlc2E8opicit95rhdhfinpddiedyresponding method. That is, hybridoma may be
prepared by cell fusion beyyeen anyantibody progueingcell containgddy spleeruhvaioh mede, bone
marrow, tonsil or the?ﬁlﬁ%', g;{e%r%'bly i%lls%ﬁgecn acquired from a mammal immunized as described
above, and aupyelssivm cdltidoking iy todmbibiodyrpitgtticing ability derived, preferably from a mammal
such as mouse, rat, guineg,pig, h | aaﬁmﬁé)ﬁaﬁ'£@%H&%r8f%re£§{ﬁhg’r3g«lﬁhF@DUE?afﬁib@ﬂ{jluman.
[00231 As a myelom é%ll?gielﬁé%hqg?ﬁ%ggon,_ generally, cell lines obtained from mouse, for example,
8-azaguanidifiecresistaimternaliset¢sleriVER fregeiPBALB/c) myeloma strain P3X63Ag81_1.1 (P34,11)
[Yelton, D.E. et al., Gurrent-Topics.in,Mictobiglogy g{lgm@mm%@rzg@g7&)iA4 antibody.
P3/NSI/1-Ag4-1(NS- )I%K?)Hé?@le?‘é\q European J. Immunology, 6, 511-519 (1976)1, SP2/0-AgL4
(SP-2) [Shulman, M. et al. Nature, 276, 269-270 (1978)], P3X63Ag8, 653(653) [Kearney, J. F. et al. J.
Immunology, 123, 1548-1550 (1979)], P3X63Ag8(X63) [Horibata, K. and Harris, A. W. Nature, 256,
495-497 (1975)] and the like may be used. [00241 Hybridoma that produces monoclonal antibody is
screened by culturing a hybridoma, for example, in a nficrotiter plate, measuring reactivity to an
immunogen used in mouse immunization as described above in culture supernatant in the well where

proliferation is observed, by an inimune measuring method such as RIA or EI,ISA, and selecting a
clone that nrodiricece 2 monoclonal antibody evhihitina enecific affinityy with the immiinonen or hantean



[0025] Production of monoclonal antibody from hybridoma may be achieved by culturing hybridoma in
vitro or in ascites of mouse, rat, guinea pig, hamster or rabbit, preferably of mouse or rat, or more
preferably of mouse, followed by isolation from the obtained culture supernatant or ascites or mammal.
In the case of in Vitro culture, the hybridoma may be cultured in a known nutrient medium or in any
nutrient cultures derived and prepared from a known base medium used for proliferating, maintaining
and storing hybridoma and, for producing mopoclonal antibody in culture supernatant, depending on
various coﬁﬁiﬁd’ﬁ@%‘a‘f 4 bﬁ%[gse?g/éloﬁf&%uﬁﬁﬁgd cell species, object of the test research and culturing
method. [0026] As a base medium, for example, low-calcium media such as Ham'F12 medium,
MCDB153 medium or low-calcium 1eEin {tre, and high-calcium media such as MCDB104
medium, MBRTTEGRMT EERF Sedium. PMI1640 medium, AF 104 medium, or RD. medjum can be
recited, and o)) a-basectiedilmantidpddhtaihictor Exdh A estnith, e rmisiE ey IBiRECAndlor various
inorganic or organic substances endi ject.JsalatigrorpdiutificatioR @Vmondatenal
antibody m%@‘%‘&‘i’ﬁ v W%&%Jk%%%tiﬁg%%ggll uigqgifpettrorllaﬁt}ﬁt or ascites as described ahoye to
saturated agynasivi stlatenionaxchanmtbeRyorEalYraEhYy ](‘é.‘@r.‘.g[fé/&eﬁ%roﬁ?i% "4 mﬁy c§umn
chromatography such as, anti-i nQgl in Bﬂ%‘ﬂo teinjAukelytanwetlthiey liRec00RPASs a
monoclonalfé‘?mbzm 15?‘ fﬁéggfgensgg% ir?ge%%%%],ogﬁecom%?ﬂfp antibod %:heggii%grod%@d Isi&%rgene
recombinatigriigotusigue incsuchraratianne thadaPatibedd é{éﬁ’ér’?‘é;gll From %nnb?u?y producing

cell, for examﬁ%}efégl%%ggg(?n%e%}gai RGOSR R AR AaRaRsRIa einteandthe vtV S ioduced
us 0]

into a host rfi example, Carl et al., THERAPEUTIC NALo QRIES,
published innM%)zi{ﬂﬁzﬁ]i@thieg@ﬂbﬁ@%%rfdﬁﬁ%%@r&’b‘glc%s}l\gﬁ 0 jxeﬁ\_/é%lggti ody, or from

an Immune FiE: Bidass,20mnUiRdhedeneamaley iames pakehiaiadioy it
sensitized Iﬁ h cyte or the Ti e by cancer gene or the like, mRNA enkcodi g aeylarigbl&gggi%(v
region) of antjhooyiis isolatetitindseritioh of PIRNAXHABIE RN TS berlép%cr%% by a known method, for
example, by guanidine ultracentrifuioation (GhiawitnduMiieina) aBinthetnisinh(b0y ) 18062945 29)
or the like, a WRRIAS prepared by using mRNA Purification Kit gavailabléa Hgm ﬁ’h@rr@@@i@,pr the
like. [0029] RrandhieiobtainBe WRRAEDNASPE K SPRSGIBHIL Ly Rifiesized using a reverse

transcriptashegrg%r%E%s%?ﬁ%l lefgmr@@p?ngqggwh @lfé.i‘éij(sjlg ﬁ«le]; Rev:}frs?ﬂ raméesip e FsEetrand
cDNA Synthesis'Kit or the like. Further, for synthesis and amplification.of cDNA, 5 - ' ER
RACEK:it (availasié, ﬁmbﬁ@@@%)aﬁﬁé@ygﬂ@ @lﬁﬁbtﬁb‘é"b‘é%gfﬁéﬁfr‘lﬁﬁ%ﬁrﬁﬁ’n&ﬁ%@E%%@oc.
Natl. Acad. nga Uo%n%?@@y%%@ét}poﬁ?@&admw@g ssedideobjactivecBiAtivagies foputified from
the obtained C{(P product,”and connected with vector DN A]gFC mbinanbeHer isthus ¢Heated and
introduced inf® El\/b(ﬂfftfﬁltﬁéjl’lIf‘é?%%%%b%ﬂy%i@%?é’&e H4 B dégired recombinant vector is
prepared. DNA b?g%?@&‘deﬂfeerﬁfr&@i%ﬂ‘é@t@[ﬁési%&eMietbﬁw@knodvmnRﬁtméN-f&f%ﬁfp?é, By deoxy
method. [OO%ﬁ? NA encoding V region of objective antibody is obtained, the DNA is connected with
DNA encodinigp@deBivsdsandh V@éﬂ%%éni"r%ion (C region), and incorporated into an expression
vector A“””EHM?IT% DINABICRAiNg: Vi ragion-abeantiabayivady ke iheonooratéavrrEunieihheasgit vector
containing DNA of antibody C region. For. productio antj u | Inestiprsy
antibody geneﬁﬁdn@dmfﬁ%ﬁqrff@%r?%%ﬂf&s%ﬁ Vé%%gr in gfﬁ:%gg a(%l%ﬁer{rg][%gﬁ%giﬁfssed under
control of an %ﬁfgﬁ@n {ONtald egiRBnfenRxAsRp leaen fiance fatom e bREx e hEssOEBIrER TR
transformed with this expression vector to cause expressjon. of anti [ ] Borexpsssiamof
antibody genectieaviahataoneer cASHr HGHYORLT ty(nghéﬁﬁ%ng aér{%t?t?%yqrg% t%:ép sfp%ar(aﬁtﬁesly
incorporated Cifggo XPIRSSIN yagtars, or a host may be co-transformed with these expression vectors,
or DNA encoding H chain and L chain may_be incorpoyated. in ingle: ioR yRCteN NN
transform a h80ith H@‘P%H%hﬁwﬁi’gs%%ﬂo\%g%g £38%§4%%§2%){&[%&g%§]%@§no,clonaI a tigbody
of the present jnveptiondpgiudes grine Eecmqbihaﬁubmem@cmﬂbpa}wHbdl@sr?ﬁag%%rhﬂcﬂéﬁy
modified for the purpose of lowering heterologous.antigenicity agai amplehehistera
monoclonal amﬂ%@?ﬁﬁn@&ﬁ%nﬁ&%&%ﬁ%ﬁ%annbogdﬁqg%%ﬁ%or%a%ﬁ%ﬁgg%%%%%gody. [0033
Chimera mon%qé%aahgn&miﬁmmmﬁm@f M rbgionodiarile dvitbra &ﬁﬁ%d?lkﬁoﬁqﬂ%ﬁiﬁrﬁgi‘ than
human and C region derived from humP%Eﬁ anti%ﬁ)d&i’ i%ncg %%%afr% Jpanacionadiasiinacyrsesimposed
of CDR derivetbdrora By er £ hidRtiEPBtHEr than human and FR and C regions derived frﬁm
human antibody, and these m@%@@h@ﬁqilaﬂﬁhbdiwwem@nﬁea@aWMi%WﬁggﬂqrP?ﬁtéanggg £
invention since antigenicity in human body is reduced, These fied mapesienalaptinggies may be
produced usingKh&vEsHH &SRB HEEAT é?ﬁh%%em%lr%gtc %%%%e?r{%%ggkf% obtaine% by%:gt')énnecting DNA
encoding antibody V region obtained as described above with DNA encoding human antibody C
region, incorporating the resultant DNA into an expression vector, and introducing the expression
vector into a host to cause production (for example, W095/14041). Using this known method, chimera
monoclonal antibody useful in the present invention may be obtained. [00351 Humanized monoclonal
antibody is obtained by transplanting a complementarity determining region (CDR) of antibody of a

mammal other than human, for example, of a mouse, into CDR of human antibody, and a general
nene recombinant tachniarie for thic ie alen known (for evamnle \WOOR/14041) TODORART Concreatalyy a



[0037] As FR of human antibody connected via CDR, the one in which CDR forms a good antigen
binding site is selected. As necessary, amino acid of FR in V region of antibody may be substituted so
that the reconstructed CDR of human antibody foil is an appropriate antigen binding site (Sato, K. etal.,
Cancer Res. 1993, vol. 53, p. 851). In a chimera monoclonal antibody and a humanized monoclonal
antibody, human antibody C region is used. As a preferred human antibody C region, Cy can be
recited, and for example, Cy2. C 4. Gy mayhensertdrthsiodor improvingstapitifieof
antibody orqmﬁéfoﬁf#&%%n%%ﬁgg}y OC region may be modified. [OO3§19HU an morllcg)%lﬁnal
antibody is espposed efiésedipu adtCeeghonsdh BTGRP She0bty aid T Be produced
by immunizing a human antibody pr ingtEan IGOMBHRhMehmalsuaildaibuman antibody
producing t%ﬁ&&é%i@?nﬁg?fg%ﬁfﬁm le, W094/25585) with an immunogen, accolrdin it esarilsexistent
general progysiion skidihbdhofmanockaeti iitish 10 TO0ROH PR pHEsE ifUET BRI Phase "part of
monoclonal antibody” means a region that is, a.partRidhgeiatarementioned monoclonal antibody of the
present inveRtoN S has §%Cé)§%§g%nﬁa%bility tgg g}ér_v likewise the monoglonal antiboth éh&r%égafter,
also referreq101a$ sithplydBatibodyiftagrieiep oSt fay BB g REht B Ahtigen binding),
F(ab1)2, Fab', single chain antibody (sipgle chain 5y hexainaiendenoted syssetdrddisutfidesistabilized
antibody (digﬁﬁl%ﬂeg’s %i?ﬁeeg%\%/;%ere%aﬂer denoted by dsFv), dimerized }l re%'%oen }‘Fa rqserﬁ\r;a o
(hereinafter teldmiteet wmmdyhymﬁﬁiéé%é?ﬁﬁﬁiﬁgtéﬁt: AAGiHG S CR OB N SBI o t e man
PcrV. canb recit%d g%é e@iﬁ@i@iﬂ%%ﬁ@%ﬁ’&iﬁiﬁ&@ﬁ@iﬁib@wcNﬁaﬁn.ilm 44 1pA&i8y1996). §0041]
Fabis an an %o%‘f?agm nt having a molecular weight of about 50,000 \t/vith t%n&ilgen téi g(jigg aetivity,
made up of dhoupeutialhgdiN aétheimaesiaeBY FHEpAiH SRPHHE SRR bt ned by degrading with

an enzyme Q%;f)ain g@@é@li%&5@&@@@%&%9@%&%&@&6&Spmhﬂz)scrcméﬁfithkgl@ﬁmﬁ d¢hains in
n a

hinge regio Fé(é used in the present invention may. be obtained.by treating t nal
antibody of theopoeker invébrién wlrepESHN. ,&fﬁemaﬂ%ﬂ}}%mﬁvﬁfﬁS%&%@% %?é%ﬁﬁg% NA

encoding Fab ofmanerlongl asiiheraa ihe aresentinyentiandniplan sRpEsdion(vedtablforfel and by
introducing the Xidctor into a cell to cause expression. [OO%Z%\F ablraz ista anti%&ysfrﬁgrg\qﬁ; having a
molecular weignbeyabatetboodunesitantigenbitidifiy Stti R}Tl%rnﬁ’%% 15y binding two Fab' regions in
a hinge part [Hessf ShRdlanaie @biainad {ypensiowlegrpdation betowatwd>S8eBonds of hinge
region of IgCYII.‘ F(ab52 used in the present invention may be bt%%%%g@%g%ﬂ%ﬁ@@ nlqggqglonal
antibody of tie(iresentiptaxitiohithl Hepaftt tﬁéﬂﬁtﬁfewe% 4652 may be produced by inserting DNA
encoding F(ag'},}gggggﬁgpggg astikaghinip A Sxpreaditritiectavtioityall andbyriatreriig the
vector into E. coli, yeast or animal cell to cause ex%efs '?gp &OO%%%F@SU Is an antibody fragment having
a molecular wight SRS IoEE METRIHEE B REA &lv}ﬁl, obtaned by cutting S-S bond
between hinges of theaforemgntianes FfalsacEalbysediindhd prebenoinvervioai ey Petbpidkted by

treating F(abpn of monoclonal antibody of the present invention with a.r | deit-dithigtheitol.
AIternativer,Ghatﬁlmévlbéeﬁ%ﬁ%‘éaslﬁ?ﬁ%&%ﬁ B Ihétr?gorgﬁ’ﬁé’)i—agg?%fg é& %%%gclongl antibody into
an expression, yegtar forgell ang-hwietredusinepiveveatabénto Ecuolfsieast or RIRiEICEN #ikduse
expression. [00441 scFy is VH-PZVL or VL-P-VFI peptide in which in,and enetghmain are
connected usm@énxab(bgr&p?iété(géﬁ“é(énﬁnwgfw &r?é?f‘e??éseﬁ%etgg%{;%? g:%% an antibody fragment
having antigen agtivityisMii angViEurentainetlsmschyedsedirethisqrésaniomosntiop s be Gdved

from the monoclonal antibody of the present inyention. scht used in the presentipveptignimay ke
produced by &g@sngd %éoﬁﬂ% {ﬂlg;ﬁg}éllf%l}g%ﬁ@%ﬁ%b%rgl%gpro ucing a monoclonal antjbody of

the present inyenfanAansirusting AcstinapxptiessinrPsectonants causiitE|SRISSTBH B4atredliicing
the expression vector into E. coli, yeast or animal . [0045] dshj refers 1o AneLRiaiNad Ryehigding
polypeptides, iopHich ehithtBh&ain e 5‘?:11?8 ?és‘?’gtlj?g%]gl[sed%é?#l%’e%hwith a cysteine residue in VET and
VL, via S-S bapgy; Jhe,areing agishindpeisulsitutedanithiopsteite radittrecansdiiing s Ibi A5 488Y on
tertiary structure prediction of antibody according,to the m indigated Dy Reiteroet #inh (Firetain
Engineering, 71?@8@?0(@@%1)‘[ ?f}lPiﬂY?%L%aBC%ﬁﬁé’éj%gag \%J%%ggg the_p%g%ent inventglién may be derived
from the monqglopaliantibodysofdheatpresanirinventprmptiskviusaodtivr me@&fpmwﬁ%ﬁgﬁ%%ﬁée
produced by acquiring cDNA encaoding VT-1 and VL,f 'go%%ﬁr@qgg%@@q@p@@r@ga@ﬁbody
of the present Hepentios, G Ef’ﬁ)g %lrggﬁ/éag%’p%gs{%?%g r by inserting it into an CF1:;1‘PproHriate
expression VeGiah.aRd daHminglexpiesataniby intdducing) the Sxprassion VEE® ISR B COR yEREt or
animal cell. [0046] Diabody is an antipody fr enf,whe 8' &L gf&gxﬁ)h MR ’tgj@mﬁr@ﬁ@kﬁferent
antigen bindind %ity%%ﬁﬁeﬁ?ﬁﬁaﬁg(gﬁgn %%81)} ér‘gz;{ﬁbne t having bivaglentgantigen binding
activity for the same antigen or two antigen binding activities specific for different antigens. For
example, bivalent Diabody that specifically reacts with the monoclonal antibody of the present
invention may be produced by acquiring cDNA encoding VH and VI, of a monoclonal antibody of the
present invention, constructing DNA encoding scFv haing a peptide linker of 3 to 10 residues,
inserting the DNA into an expression vector for cell, and causing expression of Diabody by introducing

the resultant expression vector into E. coli, yeast or animal cell. [0047] Peptide containing CDR
inchidec at laact one reainn of CDR nf \/Il or \VE Phiral CDR<e mav bhe combined diractlyy or vvia an




depending on the route of administration. Examples of such carrier and additive include water,
pharmaceutically acceptable organic solvent, collagen, polyvinyl alcohol, polyvinylpyrrolidone, sodium
alginate, water-soluble dextran, pectin, methyl cellulose, ethyl cellulose, casein, diglycerin, propylene
glycol, polyethylene glycol, Vaseline, human serum albumin (PISA), mannitol, sorbitol, lactose, and
surfactants permitted as a pharmaceutical additive. An additive for use is appropriately selected or

combined from the abeve dapending.omgar.doss fEmdaoit isat linfileditheretn:Refeiencts
example [O(ﬂ)l 1 reparation of recombinant Mab166 For executing a comparati exHevr&rIn ,
(f ﬁf@%‘(g et cgﬁls all\éﬁou 1

Mab166 (Japsnese pateluagsicafioriNGeoBm o5 0o5p prépared asa recombinant
antibody. - First, RNG isexiraciedifiaauhyeridomahat presticesian asftinbdy biassified #to a

subclass Iggré)a, ar;réEI constant regions of H chain and IIOE)Ihai v%%% Ié:é\%\n[ed b%RT- éﬁ\%r&%%&g{ Each

fragment arapfifiadibip per i ST eRRRINAY- ot OB Vettor from

Invitrogen Corporatid), Rif,& MidlikGiRnitg sitrmspshesdnctrpasiieddor allowing a DNA fragment

of variable region part to be inserted. Next, after splitting gene sequence of H.chaj ghain of
Mab166 varifBle | regishipairrined TB%FPQ@H%E’W%P&%& n gfég 59855%: 'of ltl';'{lggelg\:v]té@rlglgs\,)?ntrlézﬁsnized,

and annealegFragmenis aftenaanpalinenweiseaused)to hicd sy RN Adigaseland oty wis made

at Mfel-Blpl region for H chain, and at EcoRV-BsiWI regign for L chain. torg Of i.and L
chain havinguidiéndfieafbasaesdenintadingye Wﬁ?ggﬁcg%%ﬁgg (15-|I§?< 4ot gell ygusiggo;ql,%gf%%tamine

2000 (availahle; é?m%fé@g&mﬁ@dsﬁ@ﬁ@twacamiagen 48 chas] aedibdulsie supergaralsbaad

collected. From file collected cell supernatant, recombinant Mabl66 Ifi uahRptein-G
(available froviPYEREE}ABslHEARENLS, %%Iﬁ%& %P?ﬁ%%tfgﬁn vrﬂﬁrﬁgﬁzzdﬁ%g%@ge%%med %y way of the

following nongimitative Examplestds aprepsiaiortachnidale of antiody risstifeeRrdascinedsn
Immunochemistry in Practice (Blackwell Scientific Publications) were, used;unless othanyigs:zpecified.
As a gene ehgiiBeinty fé%‘h‘?ﬁhl?élflnf'é‘tﬂ%rd@%rétggﬂ}%ear?n%%Ie%ﬁ?ggﬁo%n%&x EL%bc_)ratory Manual, 2nd
Edition (Cold, Spiipg Harkardepaeratanitaesmysadinlesshothérwiseespueifien 2 Exanb M10100521

Preparation of antigen Chromosome DNA of Pseudomona Qs -qg&garglét@ignPéO1
provided fromRTFoRERUFTIVEFSHPSISEHAT WA E: rtagg ,ear%:%}gegngxgﬁi%%% l%é%#v protein (SEQg ID NO:
2) was amplifigth by Rfe RdsingibadoliAebsatiemipldtes. A vecdgnitionnestecstoesiteiitie ShAMIBSSphl
was provided in 5'-side primer and a recognition site of restrj iRdll} was prouigedrin
3'-side primePF‘(@EQ“}E?N@Q:Oé,%?,agn%’?ﬁgﬁgéar ?8%%%%8%& e%p?geﬂsg%?\r/%?qﬁgr a design Wa(g@lrr)?aée SO
that cysteine)is insritadheteen tifgNdine tag.amd start qodommidy didtin 180ENhg TS -amplified PCR
fragment was cloned into pWE3Q vector (available from el and indisies. After
sequencing, {RENE Bt thaSIrRrs: .ti%oéy l%l(ﬁj?\/lplr(%fﬁ%}[l% %%%!a{i{%ﬁfgggmbinan% E. cloli (Perg?f M109).

O
> coli
PerV-A1109 yageauiiuiedrimg0 0 ght fiBengcilivdlifioid bulre srbitgy £1237¢, WRRReR0B600

reached 0.5, IPTG was add ' 25 m r i 3F @,ggjgg@a{l}@s% e
bacterial celIWé@@é?ﬂ%ﬁé&ﬁo%abgggﬁsdl\?vim%@%ﬁ %%%)u flgfgg\ﬁ?z%ﬁ%?\fﬁrTri_s-HCI‘ H 8.0), 01% M
NaCl. 2 mM MgGE)aentdiniagh5%dbisonyme deletitablel from SighREyrATERIR AfitbatbRSBE for
30 minutes, cells were sonicated. Following, centrif. | iaR Wasi ebtasiesnsubjected
to His-Bind GBﬂh?ﬁ‘ngo(IE@%é’BTzengr& I\lln(ﬂ%es i Aﬁ]ﬂ rﬁl %%Jl%ﬁv%tﬁh%alﬁ%er B %%1 rtiM phﬁptﬁfgte

ovagen), an
buffer (pH 7.4x&0p1MmMdNa@dyccibataining2a0 FaMhinsfdalzoléS TRepara @l nFakof A Tl zed

against 10 niM ph'OSph%?}}% ea{lt@gezvf% %3\52@)%39%&@8“[@%@Biqﬁgdﬁ@@hﬁ@&l@f@%@&mk%rv
a

protein expre§§’é‘6‘%?ﬁd as descri ove was allowed to react in a mercapto eth Iamirf]e

solution of a finahgeiReentationokliGiukhat 37 GbIGTEMAIR A Pati RLEYAR AT SEMTET ©

PFO-maleimide activated biotin ilaple fr LVas,added namaneaitf dtfedd iySmolar
ratio with respaé%%’[%dﬁeaﬁé’élﬁe aéxr%%s?%a%%rgﬁ%%%%% react overnight at 4C, and then dli}?ilgl%s was
ie

conducted to respavHdatieaatedbiotn. $©ﬁ~5'4§:ﬂmmﬁﬁ}z@ti&ﬂﬁitﬁeamibé?ﬁl@é"cﬁ%ﬂg o‘?‘f) Perv

antigen was intraperitonealiy jmmunized wi Rpleig, freynd:s adjwant sasai@iiBalbiademiate mice
aged at4 We%ué%%stgiﬁ%@un{%&%ﬁ v%\;ggg(e%formed b§y administering 20 jig %%Perv With{' complete
Freund's adjuvabétaftaod drddstand8s deysmibmeserimif RHFRIHIRITH AREER A I WRE 7Y days

by intraperitoneal adminjstiation of 20 1 gf ReixY: And Al eI PRGRIEALIOMObIAY iRt is

or example,
ained. Sequences having homology with each CDR region of 90 to 100% are
are recited. More

maint
recited. Preferably, sequences having homology of 95 to 100%



[0055] Preparation of hvbridoma Spleen was extirpated after 3 days from the final immunization, and
spleen cells were collected. A spleen cell and a mouse rnyeloma cell (p3 x 63-Ag8.U1, Tokyo mass
research laboratory) were fused by using 50% polyethylene glycol 4000, and selected in a culture
“medium containing hypoxanthine, aminopterin and thymidine. [00561 Selection of PerV antibody After
8 days from cell fusion, specific antibody producing cells were screened. Immunoassay used in
screening was.as, follows. Each well 0}; -well pveroti (pvajlable from Nunc) was added with
200 p,L of #i Sfﬁfﬁlf’ > (50N THS-HE %ﬁ@%&%ﬁgﬁrﬁg{%ﬁ{%ﬁ iZlérél?;d:l%]ouse laG antibody (available
from Shibayagiy anBrimmebilizec:ion T8ayobesrelerd. Fibsenydiadefeliaar Wit Wit 30 dSiL of

washing solutipon (saline.containin % Tw, enAddesinwith309 Riapfielackingsaliton (50
mM Tris-fIES ?—rla/%' %/gl %c%ﬁrgeqlpét\%éﬁqéblﬁrg (?D}%ti%ippon Sumitgr%o Phairlfﬁa Co., Ltd.), 10%

Sucrose) angideshéortwihh ducsiacroort ketppcraturet aliteRiR{sFIRlE dSeHWRIRHNEEMERI 308 L of
washing solution, 50 1.ff of hybyi oma lture;sHpegn. %Wgsfgi%@%mmﬂggtppgﬁ\bmﬂb@dﬁo inlY1
tris buffer, g glgﬁ}[gin?ﬁa%.gr"go sodﬁ%%ﬁ%r??o#ge,éo.o % sodium azide, 0.5% bovine, seru 8Ibumin,
0.01% Tween80n anBig510 N4 Riethylehbisimmire: dekemnined\TosB ks sCaHESEITH A lﬁéégllto each

well, and allowed t?lr%gclle?f\:/ﬁf%gm LG AL wasking threg fimasithnde Mh aftwashinggsolution,

200 nl, of bafter con aining 10°'ng of En-Labeled Streptavidin (available from QI@RKIQ%EL[MER) and
it

25 ng of biatimiaeted Pek/mas krdesramedlfwadhe fedeetsr st it fd8m! teMpelitire After the

reaction, washing thre g &WHQ&Q&H& of washing solution, and 200 tff of enhancemnt reagent
(2.39 g/L portea%rsﬁ%ﬁ%r%g\gte, 19.3 mg/L of Tri-noctylphosPhine oxide, 4.59 m

/L o
2-naphthoylififiudroaesherreoncelgnabamtiefyyofobe a2t dPéiE’étt‘i‘éna&%lf‘v%\%r%HBﬂe{ﬁer%dn ode,
time-resolved { RUESEENGE WAS ey edn 0057 Bropihesesulh ohseierpingula danes dfain

. 1mna 4 A . . ..
hybridoma which exhibited strong affinity with recombinant PerV were cted, totoxicit
inhibition actisitybby Peieuddmbang Seegrvbsaciral esaimiiag Sidid ﬁ%@e@ é&%ﬁé@i%ﬁ %gult,
cytotoxicity %@%fé’ﬂ%ﬁ&@%ﬂé&%ﬁ%@vﬁe%ﬁhmrpm@éq@iﬁéhaﬁerelﬁrtesmrlea.than altnechbidce by
limiting dilution method, and thus hybridoma cells were selecteg. F-rom the obtained. 10 clones, 4

clones exhibsitatehigh STIERTERHNHiBRIGN Hetivhy) wdrd sét b B F AR and
1AT7, feSpeCfN@%N§%§QWWi sulclage of iantibadyopasdaterainesh nsing: i ows@ence
monoclonal antibody isotyping EL1SA Kit (available from BD Bioscienc s%,ﬁ\nd it was fo% %ﬁh&t 1F3
was 1gG2a, YANYAVYEINBY7E RIS TYE5Y, Hﬂmgﬁbéﬁﬁﬁﬁﬁéﬁﬁy rdomas celrs tISat produce
monoclonal g%%g@gﬁﬁ&%gﬂd 2A4 were deposited with National Institute of Advanced Industrial

e

Science and Technology, International Patent Organism Depositar nter No,6, 1-1-1, Hi I,
Tsukuba-shi, IBARABIEDAP AN ORI $0 B, GhaBr e 3%8%%2186%%11%&&5% IEEUF%&%Q

BP- 11085, a6 RY 3l AREIOREPRalivebinXaauple & (QESBBIRUYAANIRY SHQITODEY 19). For

measuring binding activity of antibodies (1F3, 2A4, 6F3, , etitive i S8y Was
performed. EdeReap @Flaa%ﬂﬁ/éﬂ%ﬁ%‘?ﬁ@?%&@%ﬂgﬁaééggémhﬁc%yﬁggggﬂc%%ar\?vlth 100 il of tris
buffer (50 miLfrighiGlocPfiG P eRnRINNGES [t df@ntiomause(Fig antibodyt (pudilblemiom! Etkson
ImmunoReseach) and immobilized for 16 hours at 4C. These wells were washed twice with 300 itL of
washing solutisin fenEaasat i o 1.1 of blocking solution and left for two hours at room
temperature fgaoierg-lacking fani-prefisedoG irRibodyisolidyphiabed piete) ineatiomsnmededice
with 300 !AL of washing solution, 2 ng/well of each aptibody. and non-labele AMhVeyariabl
concentratiof&nbEoRfb IAERGHSNCHEL B 'S 65557% IfWere adaed % en %Sg@wel? of b%lt?ny?ated
PerV was adgegangvaliowed terpagtaveisight. Afernagh@PRiur GBS veind 300RE ofelshiryy liquid
and adding with 1004 /wel of Enhancement Reagent (available from Rerkigklmer), fimesresolwed
fluorescence AR TRERFEY SRISTDIRRG If%??ﬂ%i?‘n%té? Bxesqger%%eulfqﬂ? , @E 6F5 and /A7 showed

stronger bindipg, agtivity BgENA RV (HBQ Mab 166 (Fig.).1)C0BE0] e xanaffimitycof ikl EAUCHES 7A7

and Mab166 with PerV was determine rf _pgimo r lysj I Fc
antibody WaSYW%éW%Séﬁg(géﬁémhip Yy u inag%gtﬁginﬁ%i%? @%ﬁ%gﬂgg%#gﬁe from
BIACORE) indRM ot M BQINeyEmEDt \SeR@ntiaty(idachdpsinttapaib ofyrwasnchpitiretfamgr 2
recombinant Pet*/ was loaded to determine KID value. [0061] As a result, every clone showed higher
affinity than MEBTESHEEGRenced from the affinity of 3.7 x 1(3-1 (M)for 1173, the affinity of 3.5x10-1
(M) for 2A4, the affinityneh 16} %t 18- bidtrfed 65 Soandith@ affinitpmfnorlerdio fiehfehzia7yViiddftrast
to the affinity of 3.0 x lo (M) for Mah166. (Fig. 2). Example 3 [0062] Gt RN ANRASS jih-
Mab166 In ofééﬁofb(yﬁév‘gkiﬁ’%fﬂ E)Aﬁl(a%%% E?anrll%ll %ﬁ#%]a%%hg%gﬁféérgﬁ? xﬁg}pe from that%yfjvl\?g)l 66,
sandwich immunoassay between each antibody and Mab166 was examined. First, Mab166 was
labeled with biotin. One hundred ftg of Mab166 and 7.853 ag of NHS-PEO4 Biotin (available from
PIERCE) were mixed in 0.1M PBS (pH 7.4), and allowed to react for 2 hours on ice. Thereatfter,
biotinylated mAb was purified by size exclusion chrom&tography (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 microtiter plate (available from Nunc) was added with
100 Al of PR< () enhiition each containina BON na of PerY antibody (TER”R 2A4 ARER 7A7) and



fluorescence was measured, [00641 As a result, sandwich immunoassay was possible between any of
11:3, 2A4, 6F5 and 7A7 and Mabl 66, so that it was revealed that the present antibodies had a
different epitopes from that of Mab166 (Fig. 3). Example 4 [0065] Measuring the cytotoxicity inhibition
ractivity of PerV antibodies For 1F3, 2A4, 6F5 and 7A7, eytotoxicity inhibiting activity was measured.
‘The method is as follows. First, 1F3, 2A4, 6F5, 7A7 was diluted in 2-fold dilution series from 32 dg/mL,

and 10 p,L y Séﬁ%ﬁq&%dammﬁswy@@&f&ﬁcwmmmna@mm MNOuSS nyrel diiRBeliaP 31 (from
ATCC) was adjusted to 5 x 106 cells/mL or human leukocyte cell%'%g .U9371$from ATrg:%)h%%lllawas

adjusted toatmnbO8 sk Hefvenie AN CaREH rreidrPRIN 218280 iAiRISY SEHUR hydragen

carbonate, ﬁnﬁlt @g&&o&pgi@g%gg%@fgg}_e and phenol red (available from Sigma)), and each 100 4 of
cell suspens?bn was added to the 96-well microplate. Further, F,’seudomgonas aerg%{ggﬁ%glg%m SR24
X

cultured ovEdARINt il CamoncsdpumateanihadneH HhinBIr ISR (EHY) WAL ARt 1o ciulmL in a
cell culture ”é%%{{m addedinian AMBNILIhAP4wehaandl GiliyreddanBihoursey 350 s tike
presence of 5% COZ. After stirring for 3 hours, each 10 dt, of WST%SES%VF\iIa%I erg%m t%}i]gmgqghemical
Co., Ltd.) wasdadusbisarg)ctitaPedaIRES the Brasisi¥eUrss BB 8r Fhours for the case of
myeloma cqll P31, o for }ibowsden the case ofd)23atceliccAsdmnksulhovientdokosytidodrtell was
used, cytotoxicity inhibiting activity (IC50) was 5.3 nlg f{&r’ ]§F3, 2&)% nivi g%eer4 a7 By H{enL8rs, and
14.7 nIVI forraasesniecrtasl1oPrRger tharostsn R YSP MabFBE  ant When myeloma cell U3P1 was
used, cytotaxigity iMiRiigiAS Vs HGROMYES A MM fesftiaB] i foike foxt 2Aamet3. iBvifer BES and 6.0

nM for 7A7 in contrast to 54 alY1 for Mab166, Thatis,. 1F3, 2A4, 6F5 higberfyiptoxicity
inhibition acthiBjtfis iFETHBEARS tih RESK 16 WIAS ARdBEERY %f%iig)ﬁﬁlﬂgre?s@ﬁg}e%g(ﬁ:rank et at, The

Journal of ina[gc{.jgéggg}f?pao%es@g@qg, yolelB6time66) {Figbdameb g, ShtBRAFPILS [DOBTFE¥éEparation

of truncated PerV Truncated PGA' (136-233) was prepared in the foll (of Alragmeptamplifi
edbyPCRWitRE2&EMi S BEGRSERESE AR ?fEE\AG%) 8&%‘8&%&/@ Elg ?ﬁ% 15 and 3-side
primer OTTAAGGRICTLEAMGE G GTACTSS( SR pErhi®y GnbyusingopQECoR PNVl R{acPE
antigen protein expression plasmid as a template was treated with ricti mesBanihand
Hindlll, and FlsrBaviRAsEHIeD LBk 1%%\%%%535&%5gggﬁ%éﬁgﬁ%?veptor was
introduced infg & goliirain BI2l-REDEe atftaimescombitiant EntwlialtreicHumEie] 219y This
expression strain was pre-cultured for a whole day and ni 37C L Biépicillin liquid
culture medi&l?ﬁ?@m}&tﬁﬁl ﬁf%&gﬁa?g i46i nv&geséfgggﬁ%?\othé%% er%tuéf %B/Am%lin liquid culture
medium andjgyltyred:at3ples ¥TdywhanaDE0H ieahedgdibetheheniareridsidohaykept still for 30
minutes on ice. IPTG was added to final concentration 0,745 , Itred ab ke LU ERIGBES
Bacterial ceIK%gr%léﬁﬁé’&?éﬂrﬁ%/d%‘gr\ér%éfngsgquil&e,’%o% lgs%l}%soaa?nqa%%es.&eﬁe supernatankfgvgvas
removed to qibey teeAnd:dhcn LoofBrtfeccsrRinmvl CRlis- NG bF) 13BE fMRRECTHRAIIRY CI2)
containing 0.1% lysozyme avaiI%PI% from I?iﬁ%rﬂggewas added to the pellet and suspended, left still on
ice for 1 houfCMidhe iSStet tind8r €ooling ori ice. Then a soluble fraction wasﬁz&plied to a
Ni-NIA columm(Quirgemknend elutet: whitniBedféy Y srmi grris-Feapianisye s GTRFANRCEEBH0 mm
Imidazole). The eluted fraction was djalyzed wi ale oudferdRbh 74 PdB8068]a part
DeterminatioFF%‘?r@BH@ﬁ‘é’?et&C 1que {%éx r%%%'g%g g}é\g\/\%ﬁi{%otiter plate (available from Nunc) was
added with 15QREGfurifidalffer Bl midcTiriganiClf pHtT &) @ontaining 1.5 [1g of anti-mouse 1gG Fe
antibody (avaijlable from Jacksop ImmupoRese iipmobilized for 16 hours at 4C. These wells
RS el s 2 O

were washed tic@SMR St'dWas ing sofution, then added with 300  of blocking solutjon and

left for two hquceal radybrieomeritirectodiorioeesingk RN WaSHiNg SEFPATEIPS AT 38 thf of
washing liquid, each wel added wit : NofMiody solstiory dilkted fteedponding
concentration@?@?f ﬁ&ﬁnkl\,)fv\l/\%?ﬁuéaf%?\%o?‘s%gr%tl\%?’rig%isﬁ‘e¥ogg?1§§r%¥19 0.9% sgdium chloride,bO. 5%
sodium aziden@d&e bodhet sacuby bilslomin, 1020196 TvieERdsbyarel REupiRR between an antibody
Diethylenetriarnine-N,N,N1,N" N.'-pentaacetic acid; fllgwedw S fitooik Uit bedesgably
Streptavidin (8(&5&%%&%"&‘%&% 1&6%%%) %(ggl{li}tkll(F)Hr_ig giel’S%gd into a co’)rlltcentration of 20(@n /ml_:I with
Buffer C, 50 tik oflsumeatadrBerivoprotaimainaddivmagiech SofetriPat AP Rith BiEL FIRVR élgi/ Bllfter,

and 50 pi, of biotinylated PcrV soluti luted intosa.cancentiationgofrd-A 4 tabmimalitududfenthsnd
allowed to reat &@ucgglaérr%%ﬁ.yﬁtog{& vcaggh%g three timéz)?/évith SO&L of washin%solution, 200)11_,

of an enhancementireages aveilab e fronyFHERANENEREHAY HRBINGHF tFHeF A8y
fluorescence m%e%gged ngg)(#qq%%h% @efpﬁg%ﬁcg%@gﬂgpgégsmﬁ&o%@ﬁn&ﬁi&nlﬁhﬁﬁand
recombinant 6, whichs a mode example of PerV neutralizing antibody as previously
described, exhibited reactivity with full-length Pci-V (1-294). On the other hand, while IFS and 2A4
showed reactivity with PcrV (136-233), Mab166, as well as 9D12 and 12149 lacking neutralizing
activity, did not show reactivity. Binding analysis by Western blotting was also conducted. Purified
recombinant PcrV protein was applied to SDS-PAGE, ahd then transferred to PVDE 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
dilited into 11 ta/ml wace added to the membrane allowed to react ovvernicaht at AC and then wachaead



Using full-length PerV protein (SEQ ID NO: 1) and truncated PerV protein (having amino acid
sequence corresponding to positions 136 to 233 in SEQ ID NO:1), suppression test of cytotoxicity
inhibiting activity in 1F3, 2A4 and Mab166 were conducted in the following manner. First, 1F3, 2A4
and Mab166 were adjusted to 1.56+6.25 nM, 6.25-25 nM and 50- 200 nM, respectively, and 10 ph, of
these antibodies were added to the 96-well plate. For each test concentration range, each 10 ph of
full-length PerV protein qr truncat %t e in,| I ios ¢fo30, BAIB/3) angdlodfokisunas
added to 9@%\/5??%?3?&’%'&%%? Iéefu ]%)r%(sf)p{ntgiinﬁu?é&g 1é?ér)o€jct){rerrlﬁ'f’(]a@rﬁperature. Nex ) mg%lo[ina cell P3U |
was prepanesiieirE X106 EASIML Ndstheuldube ribdiim GRBRM 1@%‘%%i%§éo‘8ﬁﬁ¥ hydrogen

carbonate, and not,containing | in hengliediavaiaiieitem Sigmaj), Bntbpach 720 plh
was added%‘fhuélﬁl@-%yéﬂggﬁi(?robp%%a}gjg’rteﬁgrv}q agbhac?g%ial liquid g?%ts udom%nas qewﬁqinos train

te.
SR24 cultutedhaveioight 6n Muelist HivTon BREH (bl adibisted WHE% Yo tfti/mE wa

ure, .
was added in an

amount of 1.0 E%K@f%‘f(%jg'&%ﬁgggffh%953@3?;7@4&m6y9r@smcetoﬁﬁ%.cr@mmmmgbapgéxf 3

hours, eac i rom Kishida Chemical Co. ) was a nd, cultyred at
37Cinthe pfe%mﬁé(bf(t’o%%bfﬁiﬁ@ﬁ(&?@?@@ﬁe%@ﬁﬁﬁg’ﬁoﬁ‘o?&éltﬁd&gbs%fé&?iq e\%vv‘g%’n?eggéured at

a waveleng %@50(@? L?QZ LiAs;adssuithd fdeand 2A4 exhibited higher cytotoxicity inhibition activity
than Mab166."When fu I-% ngth PerV protéin was added, the ir%%ition effects o{ﬁ)nti- LY gntibodies
were suppr¢862d|inFybrdungosbadeperyent n%‘?ﬁ‘fé"rl?ﬁ?é. BnSEn Bundsted Pcrv g26-2 S)ﬁprotein
was added,,the inhibjti Vit E3i a6 R A1 verenalisarsp prassedyitoso oseteqresndes
manner. Onhﬁhﬁélo%lgé’ﬁgﬁ%?%ﬁb?fh%i%ﬁ gc?tivity %f Mah166 fité@not change PXnaﬁgéti%lpf&ﬁé?@ated
PcrV (136-283)nige Syn{ourzpiesrtHissBsti—b AV EapE CBiRidersH hat antibodies recognizing an
epitope in amino-acid residues 13623341 3 ans2Adhdiaie highiestytetoxsiBl i leibiol? Attty than
antibodies rgcognlzmg the different epitopes (e.g MatilGG)% In othﬁrbwordg itCL 2@3 g@qgmgggjthat
cytotoxicity fiioiing aetivis theiiaaducsh HBUSEDRA &G orec ghized %yb Bei antlllbody,.and the
antibody real%%\g#g%g%g%{)@g{pn ohEerRrteinas & sireng-teutpalizivg Bhefivityheramile 7
[0074] Analysis of amino acid sequence of PerV an,tktﬁ;)o?y.fll F tand %Agfl)nat at Framyiheestatlished
hybridoma celigRRZewaS eXitipRededsirfRLALY! Y K (BVATSbie from SlAGEN). From 1 itg of
extracted RNA; PNAJragmeniwasanpifiededsing SiRACERSystewrtod Rapidikepiificaiesh BiEDNA
Ends, Version 2.0 (available from Invitrogen). At this time, primers used for synthesis of cDNIA were
TAGAGTCAQEZBAGGAGCCAGTTGT (SEQ ID NO: 7) for 1F3, and .
TCCAGAGQ&%@A@%&%@J%Q&&%@d&N@nﬁbddyZAénPrﬁryiaﬁémsedmIS'F@%@@W&qu@’were
AGGGGCCAGTGGMAGACCGATGGGGCTGT %SEQ jFD NO:69 for é‘ggegggg hamster or rabbit,
AGGGGCCAGIGBRTAGAC NS ATEHE SEFOT(EE IDNG10) for 2A4. The amplified fragments
were cloned by TORQ TAIesing kit (avallaefedendbiyitofgeaysanibeneéives dyiapiirg he
Biosystems 3130 Genetic Analyzer (available from Applied Biosyst ' Jhigeshwn in
Fig. 10 for IFGb&HBGH FIHMY FHPIR f“mdﬁs?ﬁ%\]ltgspﬁﬁc%%m%og %?59 %%r??c%gﬁg%ﬁfngt?bod of the
present inVGW@&ﬁ@%ﬁW%@@ﬁm@ﬁe@nm hadhigmaffinitynwithedanv, butialseXexnisieas %‘t‘%ﬂﬁ S
inhibiting activity on cytotoxicity- tg eukaryotic cell of Pseudor 083, Tharsiarendhad
pharmaceuticsrEssh %@i%@@%éﬁfﬁg&tﬁ/@oﬂgnﬁ& %rﬁ%?%ﬁﬁbgr%?yagghj%g}?ﬁ%%?gg? igsﬁlgseful ags a
therapeutic drygfor Rserriomenasdaetigiposaigtedinfeboior vitighodyc Uifre P ES Y BEREAPES being
difficult to be treated in medical field. . MCSLIP CLAIMS I._A tibedy OL8bedythe
fragment the&SRMEH G ?QBB@rﬁ?ﬁaﬁté?ﬁltsoﬁ%cgt Bo8iti ﬁgyoﬁ%%ﬁgpﬁt?rl\mﬁﬁo écidﬂ;dequence of
SEQ ID NO: .2 r&dnenosiaral@rtipadythsdntibody fragment thereof, having amino acid sequence of
whole cornplementarity determining region (CDR) of monogi ' yead byeitheroh,
hybridoma delp%@i@éd PR BESBI™ %bé%?fgoﬁénﬁxpBgé%%%lS%gﬁ%@%%%’oma deposited as an
accession nuikenaf FERMEBR1086wacAdinandsiEMAl ewitiysdyror HEBTACHHY M thEIED Xvhich
is produced by either of hybridom sited.as an iQn Aaabe Bl dR85Aan04
hybridoma de&ﬂ?&ﬂ% éﬁeéﬁg&szxgﬁgﬁ?ur%e%%?ngm%%O%. A.‘E@:(nl\gﬁ(?fﬂ)nal an%?lbgod or
antibody fragrpatthereoR havidgrd kim herhebed, cindisuhridisiecrBgNIE B M@ h 78 IE?e‘ﬂ‘ﬁ’ining
regions including the following amino acid.sequence; S IRiIN@AdR) depending on
1NPSNGRTNS@N@P¢§N?‘@EQCPBOEP6? f%ﬁé’ﬁdv ?@lﬁ?{%@ﬁ%{% E% |§l 1l)r\\il’o: 17) in and E) in the
light chain varigble sgaion, hotaplementarityifietioninigmeniatericriiRg thetalioling & Rid
sequence: SASTSVSYME (SEQ ID NO: 18). TTS ( : LHAMRN Y¥RMbr(SmQ 1D
NO: 20). 5.A FoRSERal ehﬁB’% SrER iaoé% ﬁraggnt?r%t Eégg%%f%gr%%)i)él?r?the heavy chain variable
region, complementarity determining regions including the following amino acid sequence:
SITSDYAWN (SEQ ID NO: 21), YITYNGDTSYNPSLKS (SEQ ID NO: 22) and SRNYYGAWFAY (SEQ
ID NO: 23), and 2) in the light chain variable region, complementarity determining regions including
the following amino acid sequence: KASQYVGTTVA (S@Q ID NO: 24), RASTRHT (SEQ ID NO: 25)
and QQYCSSPLT (SEQ ID NO: 26), 6.A monoclonal antibody or antibody fragment thereof, having 1)
a heavy chain variable region having amino acid sequence of SEQ ID NO: II, and




2) a light chain variable region having amino acid
_ _ _ sequence of SEQ ID NO: 12. 27 7.A monocl
22352?0/60;?2%%% flilacg);rrl%nt thgrze)of rllavmg 1) a heavy chain variable region having amino ac?(;]al

( 13, an a light chain variable region having amino acid sequ
sequer ' gt ar ence of SE
ID NO: 14. 8. A pharmaceutical composition comprising the antibody or antibody fragmqent thereof °

according to any one of claims 1 to 7, as an active ingredi i
, edient.
pm  Clone Kd (M), 3. OX10-9 3. gredient. Figure 1 1101001 00010000100000

Figure 3 608566 560D06 6‘6%?075&85&3’?0%5%&%' L OLO7HHEREXR-ODEELS6 kB4 GbnidA 7
chromatography such as anti-immunoglobulin column or protein A column or the like.
[0027] As amonoclonal antibody of the present invention, a recombinant antibody that is
produced using gene recombination technique in such a manner that an antibody gene is
cloned from antibody producing cell, for example, hybridoma, and incorporated into an
appropriate vector, and the vector is introduced into a host may be used (for example, Carl
et al., THERAPEUTIC MONOCLONAL ANTIBODIES, published in 1990).

[0028] Concretely, from a hybridoma that produces an objective antibody, or from an
immune cell that produces an antibody, for example, from a cell obtained by
immortalizing sensitized lymphocyte or the like by cancer gene or the like, mRNA
encoding a variable region (V region) of antibody is isolated. In isolation of mRNA,
whole RNA is prepared by a known method, for example, by guanidine ultracentrifugation
(Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) or the like, and mRNA is
prepared by using mRNA Purification Kit (available from Pharmacia) or the like.

[0029] From the obtained mRNA, ¢cDNA of antibody V region is synthesized using a
reverse transcriptase. Synthesis of cDNA may be conducted using AMV Reverse
Transcriptase First-strand ¢cDNA Synthesis Kit or the like. Further, for synthesis and
amplification of cDNA, 5°-.Ampli FINDER RACEKit (available from Clonetech) and
5°_RACE method 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 purified from the obtained
PCR product, and connected with vector DNA. A recombinant vector is thus created and
introduced into E. coli or the like, and a colony is selected and a desired recombinant
vector is prepared. DNA base sequence of objective DNA is verified by a known method,
for example, by deoxy method.

[0030] If DNA encoding V region of objective antibody is obtained, the DNA is
connected with DNA encoding a desired antibody 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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8. 300000 200000 100000 perV 50ng' 21 perV 5ng perV Ong[: 1F32A46F57A7m166

[0031] For expression of antibody gene, heavy chain (H chain) or light chain (L chain) of
antibody may be separately incorporated into expression vectors, or a host may be
co-transformed with these expression vectors, or DNA encoding H chain and L chain may
be incorporated into a single expression vector to transform a host with the resultant
expression vector (see WO94/11 523).

[0032] Monoclonal antibody of the present invention includes gene recombinant-type
monoclonal antibodies that are artificially modified for the purpose of lowering
heterologous antigenicity against human, for example, chimera monoclonal antibody,
humanized monoclonal antibody and human monoclonal antibody.

[0033] Chimera monoclonal antibody is composed of V region derived from antibody of
4 mammal other than human and C region derived from human antibody, and humanized
monoclonal antibody ié composed of CDR derived from antibody of a mammal other than
human and FR and C regions derived from human antibody, and these monoclonal
antibodies are useful as an antibody used in the present invention since antigenicity in
human body is reduced. These modified monoclonal antibodies may be produced using
known method.

[0034] chimera monoclonal antibody is obtained by connecting DNA encoding antibody
V region obtained as described above with DNA encoding human antibody C region,
incorporating the resultant DNA into an expression vector, and introducing the expression
vector into a host to cause production (for example, W095/14041). Using this known
method, chimera monoclonal antibody useful in the present invention may be obtained.
[0035] Humanized monoclonal antibody is obtained by transplanting a complementarity
determining region (CDR) of antibody of a mammal other than human, for example, of a
mouse, into CDR of human antibody, and a general gene recombinant technique for this is
also known (for example, W095/14041).

[0036] Concretely, a DNA sequence designed so that CDR of mouse antibody and
framework region (FR) of human antibody are connected 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, WQ095/14041).

[0037] As FR of human antibody connected via CDR, the one in which CDR forms a

12



Figure 4 Figure 5 rr100/r 801160 'rra 40 ;r EiA 20 /'JD 01.010.0 IgG (nM) Figure 64/10

Full-length PcrV (1-294) 140 120 100 80 co CO 6040 20 0 1F3 -k- - 2A4 - -11 -
0M166 0.1in10.0100.0 1-9D12 40- - 12H9

good antigen binding site is selected. As necessary, amino acid of FR in V region of
antibody may be substituted so that the reconstructed CDR of human antibody forms an
appropriate antigen binding site (Sato, K. et al., Cancer Res. 1993, vol. 53, p. 851). Ina
chimera monoclonal antibody and a humanized monoclonal antibody, human antibody C
region is used. As a preferred human antibody C region, Cy can be recited, and for
example, Cyl, Cy2, Cy3 and Cy4 may be used. Further, for improving stability of
antibody or its production, human antibody C region may be modified.
[0038] Human monoclonal antibody is composed of V region and C region derived from
human antibody, and may be produced by immunizing a human antibody producing
transgenic non-human mammal such as human antibody producing transgenic mouse (for
example, W094/25585) with an immunogen, according to an existent general production
method of monoclonal antibody.
[0039] In the present invention, the phrase “part of monoclonal antibody” means a region
that is a part of the aforementioned monoclonal antibody of the present invention and has
specific bindability to PerV likewise the monoclonal antibody (hereinafter, also referred to
as simply “antibody fragment”).
[0040] Concretely, Fab (fragment of antigen binding), F(ab’);, Fab’, single chain
“antibody (single chain Fv; hereinafter denoted by scFv), disulfide stabilized antibody
(disulfide stabilized Fv; hereinafter denoted by dsFv), dimerized V region fragment
(hereinafter, denoted by Diabody), peptide containing CDR, having specific bindability to
the human PcrV, can be recited (Expert opinion on therapeutic patents, vol. 6, No. 5, p.
441-456, 1996).
[0041] Fab is an antibody fragment having a molecular weight of about 50,000 with
antigen binding activity, made up of about a half of N-terminal side of H chain and whole
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’

13



PcrV (nM) 1000.0 Truncated PcrV(136-233) 140 0.11.010.0100.01 000 O PcrV (n 5/10 Figure 7
F_uII-Iength PcrVv (1.-294) Truncated PerV (136-233) M.W. (kDa) CBSM166 1F32A4 9D12 12H9 6/10
Figure 8 Suppression of neutralizing activity with full-length PerV 120 100 0 80 60 40 20 0C1-0-Q

0.1110 IgG (nM) 2A4
regions are obtained by pepsin degradation below two S-S bonds of hinge region of IgG.
The F(ab'); used in the present invention may be obtained by treating the monoclonal
antibody of the present invention with pepsin. Alternatively, F(ab), may be produced by
inserting DNA encoding F(ab"); of the monoclonal antibody into an expression vector for
cell and by introducing the vector into E. coli, yeast or animal cell to cause expression.
[0043] Fab' is an antibody fragment having a molecular weight of about 50,000 with
antigen binding activity, obtained by cutting S-S bond between hinges of the
aforementioned F(ab'),, Fab' used in the present invention may be obtained by treating
F(ab'), of monoclonal antibody of the present invention with a reducing agent,
dithiothreitol. Alternatively, Fab' may be produced by inserting DNA encoding Fab' of
the monoclonal antibody into an expression vector for cell and by introducing the vector
into E. coli, yeast or animal cell to cause expression.
[0044] scFv is VH-P-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 is an
antibody fragment having antigen activity. VH and VL contained in scFv used in the
present invention may be derived from the monoclonal antibody of the present invention.
scFv used 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 scFv expression vector, and causing expression by introducing the
expression vector into E. coli, yeast or animal cell.
[0045] dsFv refers to one obtained by binding polypeptides, in which each one amino
acid residue is substituted with a cysteine residue in VH and VL, via S-S bond. The
amino acid to be substituted with cysteine residue may be selected based on tertiary
structure prediction of antibody according to the method indicated by Reiter et al. (Protein
Engineering, 7, 697 (1994)). VH or VL contained in dsFv used in the present invention
may be derived from the monoclonal antibody of the present invention. ~dsFv used 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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bivalent antigen binding activity for the same antigen or two antigen binding activities
specific for different antigens. For example, bivalent Diabody that specifically reacts
with the monoclonal antibody of the present invention may be produced by acquiring
¢cDNA encoding VH and VL of a monoclonal antibody of the present invention,
constructing DNA encoding scFv having a peptide linker of 3 to 10 residues, inserting the
DNA into an expression vector for cell, and causing expression of Diabody by introducing
the resultant expression vector into E. coli, yeast or animal cell.

[0047] Peptide containing CDR includes at least one region of CDR of VH or VL.
Plural CDRs may be combined 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 monoclonal antibody of the present invention, constructing
DNA encoding CDR, inserting the DNA into an expression vector for animal cell, and
causing expression by introducing the resultant expression vector into E. coli, yeast or
animal cell. Peptide containing CDR may also be produced by chemical synthesis
method such as Fmoc method (fluorenyl methyloxycarbonyl method) or tBoc method
(t-butyloxycarbonyl method).

[0048] A monoclonal antibody of the present invention or a part thereof may be modified
insofar as it is suitably used in the present invention. As a modified substance,
antibodies bound to various molecules including polyethylene glycol (PEG) and the like
may be used. Modification made on antibody may be modification by introduction of
chemical bond, or may be modification made on amino acid sequence of the antibody. A
monoclonal antibody of the present invention or a part thereof also embraces these
antibody modified substances. For obtaining such antibody modified substances, the
obtained antibody may be modified. These techniques have been already established in
the art.

[0049] A monoclonal antibody of the present invention and a part thereof is useful as a
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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inflict damage particularly on lung epithelial cell and macrophage of pulmonary alveolus
by respiratory tract infection (T. Sawa et al., Nature Medicine, 1999, vol. 5, p. 392),
intranasal administration and inhalation are desired.

[0050] A pharmaceutical composition of the present invention is administered for
therapy of a patient suffering from cystic fibrosis or infection by Pseudomonas aeruginosa.
For example, effective dose is selected in the range of 0.01 mg to 100 mg per 1 kg of body
weight per one time. Alternatively, a dose of 1 to 1000 mg, preferably a dose of 5 to 50
mg per a patient may be selected. However, a dose of the pharmaceutical composition
containing the monoclonal antibody of the present invention or a part thereof is not limited
to these doses. Administering duration may be appropriately selected depending on the
age, symptom and the like of the patient. The pharmaceutical composition of the present
invention may also include a pharmaceutically acceptable carrier or additive as well
depending on the route of administration.

Examples of such carrier and additive include water, pharmaceutically acceptable
organic solvent, collagen, polyvinyl alcohol, polyvinylpyrrolidone, sodium alginate,
water-soluble dextran, pectin, methyl cellulose, ethyl cellulose, casein, diglycerin,
propylene glycol, polyethylene glycol, Vaseline, human serum albumin (HSA), mannitol,
sorbitol, lactose, and surfactants permitted as a pharmaceutical additive. ~An additive for
use is appropriately selected or combined from the above depending on the dose form, but,

it is not limited thereto.

Reference example

[0051] Preparation of recombinant Mab166

For executing a comparative experiment, Mab166 (Japanese patent Application
No. 2005-500250 or the like) was prepared as a recombinant antibody.

First, mRNA is extracted from hybridoma that produces an antibody classified
into a subclass IgG2a, and constant re ions 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 incorporated 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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region part into four, sense DNA and antis-sense DNA of these were synthesized, and
annealed. Fragments after annealing were caused to bind by DNA ligase, and cloning
was made at Mfel-Blpl region for H chain, and at EcoRV-BsiWI region for L chain.

Vectors of H chain and L chain having identified base sequences were introduced
into HEK 239T cell by using Lipofectamine 2000 (available from Invitrogen Corporation),
and after 48 hours, a cell culture supernatant was collected. From the collected cell
supernatant, recombinant Mabl66 was purified through Protein-G (available from
PIERCE) column.

The present invention will be concretely explained by way of the following
non-limitative Examples. As a preparation technique of antibody, methods described in
Immunochemistry in Practice (Blackwell Scientific Publications) were used unless
otherwise specified. As a gene engineering technique, methods described in Molecular
Cloning: A Laboratory Manual, 2nd Edition (Cold Spring Harbor Laboratory) were used

unless otherwise specified.

Example 1

[0052] Preparation of antigen

Chromosome DNA of Pseudomonas aeruginosa standard strain PAO1 provided
from Tokai University, Japan, was extracted, and gene encoding PerV protein (SEQ ID
NO: 2) was amplified by PCR using the DNA as a template. A recognition site of
restriction enzyme Sphl was provided in 5'-side primer and a recognition site of restriction
enzyme HindIII was provided in 3'-side primer, (SEQ ID NOs: 3, 4), and in insertion into
an expression vector a design was made so that cysteine is inserted between histidine tag
and start codon for biotin labeling. The amplified PCR fragment was cloned into pWE30
vector (available from GE healthcare) at Sphl and HindIIl sites. After sequencing, the
vector was introduced into E. coli IM109 to obtain recombinant E. coli (PerV-JM109).
PcrV-JM109 was cultured in 500 mL of B/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-HCl (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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PerV protein expressed and purified as described above was allowed to react in a

mercapto ethylamine solution of a final concentration of 10 mM at 37°C for 150 minutes
to reduce cysteine residue. PEO-maleimide activated biotin (available from PIERCE)
was added in an amount of 20-fold by molar ratio with respect to reduced SH groups, and
allowed to react overnight at 4°C, and then dialysis was conducted to remove unreacted
biotin.

[0054] Immunization with antigen

Each 20 pg of purified PerV antigen was intraperitoneally immunized with
-complete Freund’s adjuvant to seven Balb/c female mice aged at 4 weeks. Booster
immunization was performed by administering 20 pg of PcrV with incomplete Freund’s
adjuvant after 14 days and 35 days. Further, final immunization was conducted after 77
days by intraperitoneal administration of 20 pg of PerV and tail vein administration of 10
ug of PerV.
[0055] Preparation of hybridoma

Spleen was extirpated after 3 days from the final immunization, and spleen cells
were collected. A spleen cell and a mouse myeloma cell (p3 x 63-Ag8.U1, Tokyo mass
research laboratory) were fused by using 50% polyethylene glycol 4000, and selected in a
culture medium containing hypoxanthine, aminopterin and thymidine.

[0056] Selection of PerV 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-HCl, 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 uL of washing solution
(saline containing 0.1% Tween 20), then added with 300 pL of blocking solution (50 mM
Tris-HCl 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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Thr Ser Ser Argo rgact overnelght at 4°C. After washing three times with 300 pL of washing solution, 200

uL of buffer C containing 10 ng of Eu-Labeled Streptavidin (available from PERKIN
ELMER) and 25 ng of biotin-labeled PcrV was added, and allowed to react for 1 hour at
room temperature. After the reaction, washing three times with 300 uL of washing solution,
and 200 pL of enhancemnt reagent (1.39 g/L potassium phthalate, 19.3 mg/L of Tri-n-
octylphosphine oxide, 4.59 mg/L of 2-naphthoyltrifluoroacetone, 1.0 g/L of Triton-X100,
6.0 g/L of acetic acid) was added, and time-resolved fluorescence was measured.

[0057] From the result of screening, 20 clones of hybridoma which exhibited strong affinity
with recombinant PcrV were selected, and cytotoxicity inhibition activity by Pseudomonas
aeruginosa was examined according to Example 4. As a result, cytotoxicity inhibiting
activity was observed in 10 clones, and these clones were then cloned twice by limiting
dilution method, and thus hybridoma cells were selected. From the obtained 10 clones, 4
clones exhibited high cytotoxicity inhibition activity were selected, and named 1F3, 2A4,
6F5, and 7A7, respectively. For these antibodies, subclass of antibody was determined
using mouse monoclonal antibody isotyping ELISA kit (available from BD Biosciences),
and it was found that 1F3 was IgG2a, 2A4 was IgG2b, 6F5 was IgG2a, 7A7 was IgG2a.
[0058] Hybridomas cells that produce monoclonal antibodies 1F3, and 2A4

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 BP-11085,
and FERM BP-11086 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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concentrations in 10-fold dilution series from 500 ng/well were added. Then, 5 ng/well of
biotinylated PcrV was added and allowed to react overnight. After washing four times
with 300 pL of washing liquid and adding with 100uL /wel of Enhancement Reagent
(available from PerkinElmer), time-resolved fluorescence was measured after sﬁrring for 1
minute. As a result, 1F3, 2A4, 6F5 and 7A7 showed stronger binding activity against
PcrV than Mab166 (Fig. 1).
[0060] Next, affinity of 1F3, 2A4, 6F5, 7A7 and Mab166 with PerV was determined by
surface plasmon resonance analysis. Anti-mouse 1gG Fc antibody was immobilized on a
CMS5 sensor chip by using Mouse Antibody Capture Kit (available from BIACORE) in
BlAcore T100 instrument. Sequentially, each PerV antibody was captured, and
recombinant PerV was loaded to determine KD value.
[0061] As a result, every clone showed higher affinity than Mab166 as evidenced from
the affinity of 3.7 10'% (M)for 1F3, the affinity of 3.5x1071° (M) for 2A4, the affinity of
1.1 x 10719 (M) for 6F5, and the affinity of 1.1 x 10° (M) for 7A7, in contrast to the

affinity of 3.0 x 107 (M) for Mab166 (Fig. 2).

Example 3
[0062] Sandwich immunoassay with Mab166
In order to prove that 1F3, 2A4, 6F5 and 7A7 have a different epitope from that

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 ng
of NHS-PEOQ, 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 Wwas performed as follows. Each well of a 96-we11
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microtiter plate (available from Nunc) was added with 100 pL of PBS (-) solution each
containing 500 ng of PerV antibody (1F3, 2A4, 6F5, TAT) and immobilized for 16 hours
at 4°C. These wells were washed once with 300 pL of a washing solution, then added
with 300 pL of blocking solution and left for two hours at room temperature to achieve
blocking. After washing each well twice with 300 pL of washing solution, 100 pL of
Assay Buffer (available from Wallac) containing 50 ng of PcrV and 50 ng of
biotin-labeled Mab166 was added and allowed to react overnight at 4°C. After washing
three times with washing solution, 100 pL of Assay Buffer containing 50 ng of
FEu-Labeled Streptavidin (available from Wallac) was added, and allowed to react for 1
hour at room temperature. After washing three times with washing solution and adding
100 pL of Enhancement Reagent, stirring for 1 minute, and then time-resolved
fluorescence was measured.

[0064] As a result, sandwich immunoassay was possible between any of 1F3, 2A4, 6F5
and 7A7 and Mab166, so that it was revealed that the present antibodies had a different
epitopes from that of Mab166 (Fig. 3).

Example 4
[0065] Measuring the cytotoxicity inhibition activity of PcrV antibodies

For 1F3, 2A4, 6F5 and 7A7, cytotoxicity inhibiting activity was measured. The
method is as follows. ‘

First, 1F3, 2A4, 6F5, TAT was diluted in 2-fold dilution series from 32 pg/mkL,
and 10 uL was dispensed into each well of 96-well microplate. Next, mouse myeloma cell
P3U1 (from ATCC) was adjusted to 5 x 10° cells/mL or human leukocyte cell-line U937
(from ATCC) cell was adjusted to 1 % 108 cells/mL in a cell culture medium (RPMI1640
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 uL/well, and cultured for 3 hours at 37°C
in the presence of 5% COx. 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.

21



zgggz ggrzn;r <400> 7 tagagtcacc gaggagccag ttgt24 <210> 8 <211> 24 <212> DNA <213> Atrtificial
primer <400> 8 tccagagttc caagtcacag toac24 <210> 9 <211> 30 <212> DNA <213>

Artificial <220> <223> primer <400> 9 a
prir aggggccagt ggatagaccg atggggetgt30 <210> 10 <
<212> DNA <213> Artificial <220> <223> primer SEG <210> 11 <21g|1>9121 <212> PRT2<1211>3:>3O

Artificial <220> <223> VH of Antibody 1F3 <400> li Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Lou Val

Lys Pro Gly Ala 151015 Ser Val Lys Leu Ser Cys Lys Ala Ser Gly T

After completion of culture, absorbance 450 nm was mea ure%r Ser Phe Thr Ser Tyr

[0066]

As a result, when leukocyte U937 cell was used, cytotoxicity inhibiting activity
(IC50) was 5.3 nM for 1F3, 20.7 oM for 2A4, 12.7 nM for 6F5, and 14.7 nM for 7A7 in
contrast to higher than 213 nM for Mab166, and when myeloma cell U3P1 was used,
cytotoxicity inhibiting activity (IC50) was 4.0 nM for 1F3, 16 nM for 2A4, 7.3 nM for
6F5, and 6.0 nM for 7A7 in contrast to 54 nM for Mab166. That is, 1F3, 2A4, 6F5 and
7A7 had higher cytotoxicity inhibition activity for both cells than Mab166 which has been
pfeviously described (Frank et al., The Journal of Infectious Diseases, 2002, vol. 186, p.
66) (Fig. 4 and Fig. 5).

Example 5
[0067] Preparation of truncated PcrV

Truncated PerV (136-233) was prepared in the following manner.

A fragment amplified by PCR with 5'-side primer
GCTCGAGGATCCCAAGGCGCTGACCGC (SEQ ID NO: 5) and 3'-side primer
GTTAAGCTTCTCGAAGGGGTACTC (SEQ ID NO: 6) by using pQE30-PerV being a
PerV antigen protein expression plasmid as a template was treated with restriction
enzymes BamH]I and HindIII, and inserted into pET32b (available from Novagen). After
sequencing, the vector was introduced into E. coli strain BL21-DE3 to obtain recombinant
E. coli (truncatechrV-BLZl). This expression strain was pre-cultured for a whole day
and night at 37°C in 2 mL of LB/Ampicillin liquid culture medium. Two mL of
pre-culture liquid was added into 500 mL of LB/Ampicillin liquid culture medium and
cultured at 37°C, and when OD600 reached 0.5, the culture liquid was kept still for 30
minutes on ice. IPTG was added 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. Then a soluble fraction was applied to a Ni-NTA column (Quiagen), and
eluted with Buffer Y (25 mM Tris-HCI (pH 7.5), 150 mM NaCl, 200 mM Imidazole).
The eluted fraction was dialyzed with 10 mM phosphate buffer (pH 7.4).
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202530 Trp Met His Trp Val Lys Gin Arg Pro Sly Gin Sly Leu Glu Trp lle 354045 Sly Olu lle Asn Pro
Ser Asn Sly Arg Thr Asn Tyr Asn Glu Lys Phe 505560 Asn Thr Lys Ala Thr Lou Thr Val Asp Thr Ser
Ser Ser Thr Ala Tyr 65707580 Met Gin Leu Ser Ser Leu Thr Ser Stu Asp Ser Ala Vat Tyr Tyr Cys
859095 Val Lou Tyr Gly Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Sly 100105110 Gin Gly Thr Ser
Val _Thr Val Ser Sam 115120 <210> 12 <211> 109 <212> PRT <213> Arti 018 <220> <223> VL of
Antibody 1F3 <400> 12 Gin lie Val Leu Thr Gin Ser Pro Thr lle Met Ser Ala Ser Leu Sly 151015 Glu
Glu lie Thr Le, ibm Cys Ser Ala Ser Thr Ser Val Ser Tyr Mat 202530 Glu Trp Tyr Gin Gin Lys Ser Sly
Thr Ser Pro[0968]e DetetiriTatt ARTPe TEBer Lys Leu Ala Ser Sly Val Pro Ser Arg Phe Ser Sly
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pl of tris buffer (50 mM Tris-HCL, pH 7. 5) containing 1.5 pg of anti-mouse 1gG Fc

antibody (available from Jackson ImmunoResearch) and immobilized for 16 hours at 4°C.
These wells were washed twice with 300 uL of a washing solution, then added with 300
L of blocking solution and left for two hours at room temperature to block each well.
After washing each well once with 300 uL. of washing liquid, each well was added with 50
uL of PerV antibody solution diluted into a concentration of 80 ng/mL with Buffer C (50
mM tris buffer containing 0.9% sodium chloride, 0.05% sodium azide, 0.5% bovine serum
albumin, 0.01% Tween 80, and 25 pM Diethylenetriamine-N,N,N’,N”,N”~pentaacetic
acid, pH 7.6), followed by 50 pL of Fu-Labeled Streptavidin (available from PERKIN
ELMER) solution diluted into a concentration of 200 ng/mL with Buffer C, 50 uL of
truncated PcrV protein diluted in a given concentration with DELFIA Assay Buffer, and
50 QL of biotinylated PcrV solution diluted into a concentration of 1.0 pg/mL with Buffer
C and allowed to react at 4°C overnight. After washing three times with 300 ul of
washing solution, 200 pL. of an enhancement reagent (available from PERKIN ELMER)
was added, and time-resolved fluorescence was measured (Fi‘g. 6).
[0069] As a result, PcrV antibodies 1F3, 2A4, 9D12, 12H9, and recombinant Mab166,
which is a model example of PcrV neutralizing antibody as previously described,
exhibited reactivity with full-length PerV (1-294). On the other hand, while 1F3 and 2A4
showed reactivity with PerV (136-233), Mabl66, as well as 9D12 and 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.
PerV 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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<210> 13 <211> 120 <212> PRT <213> Avrtificial <220> <223> VH of Antibody 2A4 <400> 13 Asp Val
Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 151015 Ser Lou Ser Len Thr Gys Thr Val
Thr Gly Tyr Ser lie Thr Ser Asp 202530 Tyr Ala Trp Asn Imp lle Arg GIn Phe Pro Gly Asn Lys Lou Clu
Trp 354045 Met Gly Tyr lle Thr Tyr Asn Gly Asp Thr Ser Tyr Asn Pro Ser Leu 505560 Lys Ser Arg lie
Ser lle Ala Arg Asp Thr Ser Lys Asn Gin Phe Phe 65707580 Leu Gin Lau Asn Ser Val Thr Thr Clu Asp
Thr Ala Thr Tyr Ser Oys .859095 Ala Giy Ser Arg Asn Tyr Tyr Gly Ala Trp Phe Ala Tyr Imp Gly Gin
100105110 Gliiffer gy Mal Thlar d/gdBerAlald@bra0by2E0D 1us2 Westdrbh0 Bipl BeRRpx BBterArtificial

<220> <223> }é%a?faﬁ‘@qp&g%egﬂggrel)‘tﬁg.pﬁ‘e\vlﬁlé\'ﬂ’%}\-}_ hEnRalHisk¥s e Meferilihr Ser
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qF

Gin Gin Lys S&ragifnidiséptbrefl fidltlengtholfiqid smdosnesie ity el SeseThr Mabié rhral ¥al Pro
Asp Arg Phe Td15 Gly0B888Oreacted only with full-length PerV, and did not react with truncated PerV

(136-233).
[0070] This demonstrated that epitope region of PcrV neutralization antibodies 1F3 and
2A4 was a region corresponding to amino acid residues 136-233, and Mab166, 9D12 and

12H9 did not exclusively have an epitope region corresponding to amino acid residues 136-
233.

Example 6
[0071] Correlation between specific region of PerV protein and strength of cytotoxicity

Using full-length PcrV protein (SEQ ID NO: 1) and truncated PcrV protein (having

amino acid sequence corresponding to positions 136 to 233 in SEQ ID NO:1), suppression
test of cytotoxicity inhibiting activity in 1F3, 2A4 and Mabl66 were conducted in the
following manner.

First, 1F3, 2A4 and Mab166 were adjusted to 1.56-6.25 nM, 6.25-25 nM and 50-
200 nM, respectively, and 10 uL of these antibodies were added to the 96-well plate. For
each test concentration range, each 10 pL of full-length PcrV protein or truncated PerV
protein in molar ratios of 30, 10, 3, 1 and 0.3 folds was added to 96-well plate, and kept still
for 30 minutes at room temperature. Next, myeloma cell P3U1 was prepared into 5 x 10°
cells/mL in cell culture medium (RPMI1640 containing sodium hydrogen carbonate, and
not containing L glutamine and phenol red (available from Sigma)), and each 70 pL was
added to the 96-well microplate. Further, a bacterial liquid of Pseudomonas aeruginosa
strain SR24 cultured overnight in Mueller Hinton Broth (Difco) adjusted to be 1 x 108
cfu/mL was added in an amount of 10 ulL/well, and cultured for 3 hours at 37°C in the
presence of 5% CO,. After lapse of 3 hours, each 10 uL 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-PerV
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PerV (136-233) protein was added, the inhibition activities of 1F3 and 2A4 were also
suppressed in a dose-dependent manner. On the other hand, the inhibition activity of
Mab166 did not change by addition of truncated PerV (136-233) (Fig. 9).

[0073] From these results, it can be considered that antibodies recognizing an epitope in
amino acid residues 136-233 (1F3 and 2A4) have higher cytotoxicity inhibition activity
than antibodies recognizing the different epitopes (e.g Mabl166). In other words, it can be
concluded that cytotoxicity inhibiting activity depends on the epitope region recognized
by PerV antibody, and the antibody reacts with 136-233 region of PcrV protein has a

strong neutralizing ancitivity.

Example 7
[0074] Analysis of amino acid sequence of Per'V antibody (1F3 and 2A4)

From the established hybridoma cells, RNA was extracted using RNeasy Mini Kit
(available from QIAGEN). From 1 ug of extracted RNA, DNA fragment was amplified
using 5’"RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (available
from Invitrogen). At this time, primers used for synthesis of cDNA were
TAGAGTCACCGAGGAGCCAGTTGT (SEQ ID NO: 7) for 1F3, and
TCCAGAGTTCCAAGTCACAGTCAC (SEQ ID NO: 8) for 2A4. Primers used in
5'RACE method were AGGGGCCAGTGGATAGACCGATGGGGCTGT (SEQ ID NO: 9)
for 1F3, and AGGGGCCAGTGGATAGACTGATGGGGGTGT (SEQ ID NO: 10) for 2A4.
The amplified fragments were cloned by TOPO TA Cloning Kit (available from
Invitrogen), and sequenced by Applied Biosystems 3130 Genetic Analyzer (available from
Applied Biosystems). Analytical result is shown in Fig. 10 for IF3 and in Fig. 11 for
2A4.

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
éukaryotic 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



10 15 Tyr Gly Asn Tyr Vol Vol Tyr Tyr Thr Met Asp In 1510 <210> 18 <211> 10 <212> PRT <213>
Artificial <220> <223> CDR1 of 1F3 light chain <400> 18 Ser Ala Ser Thr Ser Vol Ser Tyr Met Glu
1510 <210> 19 <211> 7 <212> PRT <213> Artificial <220> <223> CDR2 of 163 light chain <400> 19
'SEG Thr Thr Ser Lys Leu Ala Ser 15 <210> 20 <211> 9 <212> PRT <213> Atrtificial <220> <223>
O0RS3 of 1F3 light chain <400> 20 His Gin Trp Arg Asn Tyr Pro Phe Thr 5 <210> 21

to be treated in medical field.
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<211> 9 <212> PRT <213>Artificial <220> <222> CDR1 of 2A4 heavy chain <400> 21 Ser lle Thr Ser
Asp Tyr Ala Trp Asn 15 <210> 22 <211> 16 <212> PRT <213> Artificial <220> <223> CDR2Wf 2il4°
heavy chain <400> 22 Tyr lle Thr Tyr Asn fly Asp Thr Ser Tyr Asn Pro Ser Lou Lys Ser 151015 <210>
23 <211> 11 <212> PRT <213> Artificial <220> <223> CDR3 of 2A4 heavy chain <400> 23 Ser Arg
Asn Tyr Tyr fly Ala Trp Phe Ala Tyr 1510 <210> 24 <211> 11 <212> PRT <213> Artificial <220>
<223> CDR1 gﬁgﬁéght chain <400> 24 Lys Ala Ser GIn Tyr Val fly Thr Thr Val Ala 1510 <210> 25
<211>7 <212 <213> Artificial <220>

1. A monoclonal antibody or antibody fragment thereof, having its recognition epitope at

positions of 136 to 233 in amino acid sequence of SEQ ID NO: 1.

2. A monoclonal antibody or antibody fragment thereof, having amino acid sequence of
whole complementarity determining region (CDR) of monoclonal antibody produced by
either of hybridoma deposited as an accession number of FERM BP-11085, and hybridoma
deposited as an accession number of FERM BP-11086.

3. A monoclonal antibody or antibody fragment thereof, which is produced by either of
hybridoma deposited as an accession number of FERM BP-11085, and hybridoma
deposited as an accession number of FERM BP-11086.

4, A monoclonal antibody or antibody fragment thereof, having

1) in the heavy chain variable region, complementarity determining regions including the
following amino acid sequence: SFTSYWMH (SEQ ID NO: 15),
INPSNGRTNYNEKFNT (SEQ ID NO: 16) and YGNYVVYYTMDY (SEQ ID NO: 17) in

and

3

2) in the light chain variable region, complementarity determining regions including the
following amino acid sequence: SASTSVSYME (SEQ ID NO: 18), TTSKLAS (SEQ ID
NO: 19) and HQWRNYPFT (SEQ ID NO: 20).

5. A monoclonal antibody or antibody fragment thereof, having

1) in the heavy chain variable region, complementarity determining regions including the
following amino acid sequence: SITSDYAWN (SEQ ID NO: 21),
YITYNGDTSYNPSLKS (SEQ ID NO: 22) and SRNYYGAWFAY (SEQ ID NO: 23), and
2) in the light chain variable region, complementarity determining regions including the
following amino acid sequence: KASQYVGTTVA (SEQ ID NO: 24), RASTRHT (SEQ ID
NO: 25) and QQYCSSPLT (SEQ ID NO: 26).

0. A monoclonal antibody or antibody fragment 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.
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<223> COR2 of 2A4 light chain <400> 25 Arg Ala Ser Thr Arg His Thr 15 <210> 26 <211> 9 §2d2p) p
PRT <213> Atrtificial <220> <223> GDR3 of 2A4 light chain <400> 26 01n GIn Tyr Gys Ser Ser Pro
Leu Thr 15

7. A monoclonal antibody or antibody fragment 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.

8. A pharmaceutical composition comprising the antibody or antibody fragment thereof

according to any one of claims 1 to 7, as an active ingredient.
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