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 an . bseems difficat 1o quney, bhus for
Pscudomod&@%@?uﬁ’iﬁd&rﬁ?‘m@ gggﬁper%%geesv%lgp%ogné%v anti ii)ti&c%;is%pone aftgr\'égnoth,er is limited, and

a therapeutis,meibiedithatdeespeotitelipniantibivtit sisestiongisiaiesiftn OO Y ERGSRRty of
Pseudomonas aeruginosa is exerted by injection of toxip. into, ti 13 ady ltex@toxin
secretion syﬁ%%llﬁéﬁ/ai%t‘é(lﬁf(ﬁﬁﬁegp%& r%css? ueé% %%%I%c%%gﬁéﬁoﬁﬁggﬁ%%, 2REYUQ_NO: 1)
constituting g iyRR i exetdimseatiialiesyste m paridtherepe i s gharpaceriierlifg TR Ltk is
open to the public (Patent document 1, Non-patent document 1). Since control for PerV can possibly
lead a theraﬁx‘éﬁﬁ’é‘%ﬁ'ﬁssﬂmﬁseudomonas 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 because. of difficulty in
improvemer{tggﬁgptigggudﬁymmsoaﬁmgMWdl@ﬁéﬂMﬂddi@%@ir&jﬁ@pé‘ﬁ%ﬁ‘ﬁ%r@ﬁ?@% havedow

neutralizing actjvity and. fail.to satisfy reguirements in glinicgl figlgs Latant dogumantiols, St Batgent No.
6,551,795 P&ﬂéﬁ%yd%%%%t%aﬁ%é%%%%f%a%clg{r?of CT pbl%JJblic%%t)ion %lto. 2005-500250 %(D)n-patent
document 1:pY@beeh. khaetabsds Bpptetivlistkodreeiorns 7afig! PY NN PREVTUS UMENTS: " Sawa et
al., Nature Medicine, 1999, vol. 5, p. - dogiimgabdeShinaeiN pmaamg.amumteaom,
vol. 167, p. éé‘é’@‘ﬁé?f%%’fé%%o‘?ﬁr%é%% ‘[}%%ng%t%m\?et al., Eur. Re’:espir. 3.,2007, Vol, 29, p. 965
Non-patent dpiglpieitdckaiinks Fauregenanuge mmbiteryBREed: ThL iAe S ST REIES 2003, vol.!
Non-patent document 6: Dara.\W. Fr l.yd |nfeh, RiggasesRRe2 rdéaltsl 8anpdiibisdieslye of the
invention PraBIBA S BE é%?\e/%(ljp by %ﬁ%g%\%r?tigt)% [0004] Itis an cf’bject of the tgr ent inyention o
provide a measutethatis effegitvedrtivstipyidredesid it pariehike ARsEHY 160t 8L

pseuaomonas
. : _ ‘ Uity 10
aetuginosa. eeztirre]asxtg ' g(:lglllrslg trpo% %%9|%ud0monas aeruginosa has inherently low sensitivity

existent antibiotics, but also has high tendency to easily acquire resistance to various

antibiotics and to become difﬂcul.t to cure. Thus for Pseudomonas aeruginosa, the
measure of developing new antibiotics one after another is limited, and a therapeutic
method that does not rely on antibiotics is strongly desired.
[0003] High cytotoxicity of Pseudomonas aeruginosa is exerted by injection of toxin into
a eukaryotic cell via a type I exotoxin secretion system. PcrV is a protein of 294
residues (NCBI Accession No. AAC45935, SEQ NO: 1) constituting the type 111 exotoxin
secretion system, and an operon sequence encoding the same is open to the public (Patent
- document 1, Non-patent document 1). Since control for PerV can possibly lead a
therapeutic means in pseudomonas aeruginosa infection (Non-patent document 2),
polyclonal antibodies (Non-patent documents 3, 4) and monoclonal antibodies (Patent

document 2, Non-patent documents 5, 6) against PerV having neutralizing activity are



[0005] As a result of diligent efforts on preparation of monoclonal antibody against PerV, 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 PcrV or a part thereof, having at least one feature
selected frq@}goﬁed, (ARNIRILING PR R4 MRKB fi Sy toNiETiih lewohytenntlbdbbeutionrerias
aeruginosa at a concentration of 1 nM to 200 nM i%%%tm' . %I? inhibitintg(gog{.ogn%?re o%g&otoxicity
to myelomaPbameicPedtrlcIBRIS UMt GFsesSRPh SRl BRI SR 16 B nﬁ% Mito; and (C)
having a disgoGialiRR IeARSIAMHAERIIEY RN ¥ 6 Rex HaRt0ibromiess lof)nauneliciolprelizitivody or a
part thereof, having amino acid sequence where complementarity determining region (CDR) of

monoclonalf@irﬁﬁ%éé‘}sﬁfdaﬂiﬂé‘?}*tﬁ?@ifﬁ&rﬁgf‘?ﬁ} HidFna deposited as an accession number of PERM
BP-11085, and hybridoma deposited as an accession number of FERM BP-11086; (3) a monoclonal
antibody or a part thereof, produced by either oéﬁ?yt/;éigjoma deposited as an accession number of
FERM BP-[PoB5! dAetmAidoma dbpseHaY a&3h alctession number of FERM BP- I | 086, hybridoma
deposited ap gohageession NuMABekset AERMaBoA1SO0BC (4 ublicationboalepfitsédy dyainst PerV or a
part thereof, having its epitope at pgsitiops 136 to of amjn id sequence of SEQ ID NO: I; (5) a
monoclonal%ﬁ?i@ég%%ﬁ%‘fﬂgielﬂ& 7 % F')Paitﬁ% éof.’%g%{l%%o )’?neg}ggr(ﬁplgﬁ‘rﬁl 'tZrIity determining
region, a hegwy haif:\@iiakientegiongasluding. iheafotioviadj cimintalid sbGuendd2 SFTSYWMH (SEQ
ID NO: 15) INPSNGRTNYNEKENT SESI#D NO:Jl?&YGJ}\IJ\%M(TMD\%S@??@ NO: 17) and 2) in a

complementAPRyRALABHIRRIRBER gon BNt i vaRabIS fedion inclding the following amino acid

sequence: S&RLHWRYMBSEQUIDMNDIEE)YTESKI AS. (BERIND NOOTYHQWRNYPET (SEQ ID NO:

20); (6) a monoclonal antibody agajnst PcrV or a part thereof, havy [ I i
determining YogidAtEh %mifg'?}g?f%?eﬁaeﬁ%ﬁ ir?}fm&ﬁrg{ﬂgnf%”g%ﬁ% gr}r%lr%c? gg??&%%ﬁﬁs

SITSDYAWDNBE®IDINO: 21) YITYNGDTSYNPSLKS (SEQ ID NO: 22) SRNYYGAWFAY (SEQ ID

NO: 23) and 2) in a complementarity de ining region, a light ghai hable rggiqe inckiding the
following am T4 SRR ey Vo TN (S 0 D1} FAGA T (LES D NG+ 25)
QQYCSSPI | (SEQ ID NO: 26); (7) a monoclonal antibody against PerV or a part thereof, having 1) a

heavy chain varfi%ble re%ﬁ%rr% havingo%mino acid sequence of SEQ ID NO: 11, and 2) a light chain
variable regigrlf \%H&(é IfoRAtels sequence of SEQ ID NO: 12; (8) a monoclonal antibody against
PerV or a paptébriaat, bavinged)ty Hesiny ehiaim variable region having amino acid sequence of SEQ ID

pharmacou B S e LD T ARty B8 ot eisel Secoing o amy oné of (1)t
(8), as an activedipgddieattiandifiBrachydritdast provieipgp HdemAnBHARN&FROF thereof according to
any one of (1) to

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



(8)- Effect of the invention [0007] A monoclonal antibody or a part thereof of the present invention is
useful as a therapeutic agent of infection because of its very excellent neutralizing activity on PcrV
Brief explanation of drawings [00081 [Fig. 1] Fig. 1 shows curves in which biotin-labeled PcrV is
'substituted by non-labeled PerV in PerV antibodies (1F3, 2A4, 6F5, 7A7 and Mab166). [Fig. 2] Fig. 2
shows affinities of PcrV antibodies (1F3, 2A4, 6F5, 7A7 and Mab166) determined by surface plasmon

resonance analysis. [Fig. 3] Fig. 3 shows results of sandwich assays between Pet-V antibodies (1F3,
A4, 6F5, 7AT S WIS B8 s HI M0 TEE TR 4] 1 d A sPlots T%Z‘?ﬁhﬁr ffécts of PerV antibodies
(153, 2A4, 6FB)7ATranchdiala 66 )by totoxiciiyrtothiadH, célts iof Pseiudomodascgecuainogarstrain

SR24. [Fig. 5] Fig. 5 shows inhibiting. eff P ibodies. (1F A
Mab166) on cf/%gf Xic) 9%6‘%%%%‘?5“&%%& lglgﬁi%sﬁ] 8?%2%% Haazqrgl&éoig%égb ;&t’?g%\isb gﬁl@frl]:% 6] Fig.
6 shows curvéwlinidehiehdsieniiddbetedPapgeisisnbstituet B AGRMbERd tifJerigth P¥Iidans

truncated Pcry s, Beiv antibadies L anR44r $BAR BB1E9gnd Mabl 66). [Fig. 7] Fig. 7 shows
reactivity with full-length PerV and truncated Pct.\ in PcrV antibodies (1F3, 2A4, 9D12, 12H9 and
Mab166) in V\/@%t@l‘ﬁ%ﬁftm@l. antibody or a part thereof, 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, hybridoma deposited as an accession number of FERM P-21405;

(4) a monoclonal antibody against PerV or a part thereof, having its epitope at positions 136
to 233 of amino acid sequence of SEQ ID NO: [;

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

(6) a monoclonal antibody against PcrV or a part thereof, having 1) in a complementarity
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) QQYCSSPLT (SEQ ID NO: 26);

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

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

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



[Fig. 8] Fig. 8 shows correlation between antibody and full-length MAT by suppression of cytotoxicity
inhibiting activity. [Fig. 91 Fig. 9 shows correlation between antibody and truncated PerV by
suppression of cytotoxicity inhibiting activity. IFig. 10] Fig. 10 shows amino acid sequence of a variable
region of 1F3 antibody. The underline indicates a CDR region. [Fig. 11] Fig. 11 shows amino acid
sequence of a variable region of 2A4 antibody. The underline indicates a CDR region. Best mode for

carrying 0%218 ié“é??ii?{b[@%ﬁ)gl 'Mggggm@@dqgj@@%awhich is an object of the present invention is a
monoclona ntl%ody that specifically binds to the above-mentioned Per\/. More concret?l ; iéis a
monoclona(ﬂQhﬁki@dﬁ}ﬂégmﬁﬁfpéﬂﬂq@a\hﬁ@%W@Q%t%ﬁeﬁ@éﬁﬁ%@flé&?&fif%ﬁo('ilﬂlnﬂrlﬁit?né)@ % or
more or cy(t oxicity to leukocyte cell by Pseudomonas acruginosa at a concentration of 1 nM to 200
nM in vitro; (2) inhibiting 50% or more cytotoxicity to rnyeloma cell by Pseudomonas aeruginosa at a
concentration of 1 nM to 50 nM in vitro; and (3) having a dissociation constant (Kd) with PcrV of 2 x

10-9 (M) ok:lgss: (99O Qnefeature or the monoclonal antibody of the present invention is to have
strong cytotoxicity inhibiting activity. For example, when I?u ocyte cell is.used, the mon

, lonal
antibody h&e08dh irmsinRgpseligBiier) QERRIHEETRRINYS BBR B Riore Byiotoxi SN

more cytotoxicity o
Pseudomopas, ae(HQingsa: 8t ARQACRANBERHARIangeviiaNt:lctol 20Gietivalizaferabiyifyom Pad/100 nM,
and more preferably from 5 to 25 nM. When myeloma cell is used, the monoclonal antibody has such
inhibiting (neutralizing) activity that inhibits 50% or more cytotoxicity of Pseudomonas aentgjnosa, at a

concentratigﬁéag}gﬁg@qbgl ter athhRreferably from 2 to 30 nM, and more preferably from 4 to 20
n.M. These values largely exceed the numerical activities for Mb epasted in. D et al.
(J. Infect. D&, Boa2 W diiggs, Bro%. 80 Wn%’;ﬁg?’fél?l\énﬁg%kg%crg ?S Sl

ature e monoclonal antibody of the
present invggLigHigda have itsepiopgibaitegiarn fivwd peitiGns 286 Map386h fill-length amino acid

sequence or PerV (SEQ MO 1). The preseptinveniars[3ve feundiinay 3 antlaogy hajdecpanizes

Mab166) determined by surface plasmon resonance analysis.

[Fig. 3] Fig. 3 shows results of sandwich assays between PcrV antibodies (1F3,
2A4, 6F5, 7A7 and Mab166) and Mab166.

[Fig. 4] Fig. 4 shows inhibiting effects of PcrV antibodies (1F3, 2A4, 6F5, TA7
and Mab166) on cytotoxicity to U937 cells of Pseudomonas aeruginosa strain SR24.

[Fig. 5] Fig. 5 shows inhibiting effects of PerV antibodies (1F3, 2A4, 6F5, TA7
and Mab166) on cytotoxicity to myeloma cells P3U1 of Pseudomonas aeruginosa strain
SR24.

[Fig. 6] Fig. 6 shows curves in which biotin-labeled PcrV is substituted by

non-labeled full-length PcrV and truncated PerV in PcrV antibodies (1F3, 2A4, 9D12,
12H9 and Mab166).

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

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

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

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

[Fig. 11] Fig. 11 shows amino acid sequence of a variable region of 2A4 antibody.



region has stronger activity (cytotoxicity inhibiting activity) than an antibody that recognizes other
region. [0012] Recognition epitope of monoclonal antibody may be identified in the following manner.
First, a variety of partial structures of a molecule to be recognized by the monoclonal antibody are
prepared. For preparation of partial structures, a method of preparing various partial peptides of the
molecule with a known oligopeptide synthesis technique, a method of producing them in or out of host
such as E. coli by incorporating int uitable expression plasmid a DNA sequence encoding an
objective pgﬁf’a% ¥?8§ W@hc%%gsean(gég:ger%%ﬁaﬂon technique, and the like are known, however, it is
general to use combination of these methods for the aforementioned object. For example, after
preparing a series of polypeptides rte d&?“ appropriate length from C terminal or N tetininal of
antigen probiet B%ngi%’d &ehene r?a]g[gr% }fw{]é/l%ﬁon_ technique well-known by a person skilled in the art,
reactivity of[mgpclﬂnﬁlr@ntthmﬂiyamﬁhaﬁﬁéem%éptiaésQ?Jéﬁ‘arﬂfné}&eaﬁﬁeﬁe%cgb%lﬁon Site is roughly
determined. [0013] Thereafter, a variet of-ﬁgg eptigies ©f e cosrrspasttingparbanutanidooé the
peptide, or tHeNfke d s%ﬂﬂ%%%yzeyga{ SSf’e(lelnelyﬁ)ktg)y using an oIigopeptid%%nthesFa echnigue.

well-known &y arskiifed fersomomothenal tartikp de egrinthlich o PaPREHE by eXamining

bindability of a monoclonal antikogl {nin fa%g{m{@ igerthrsepeuticlhgentPsttderpresent
invention asf@ﬁlaz [ é%}ggrlg&%r%,%vﬁtﬁhrﬁ;ggpgptides, or b?/lexaminjn co&lﬁjeytivesi@pit%)iyqlgogé:tivity of
these peptides.iehindingabetner ttiemenbadhap attibady é(héflgﬁtié%}'n.l %4 C6nvenient method for
obtaining a variety .of oligopeptides qg%@ﬁ{y@y@g@@%mm exaraplefis® O Tisidid (avadllable
from Genos%tgé/%lecé“/n{cg)léggﬁ@é r?c?@lor.a series of multipin/peptid rgﬁe i )j(l{[ ikloﬂ,@ ngg;bipin
synthesis mgiiad (amimmazm@m@ww@p&xm%&%ﬁ&%‘é@% .f(SSCJfL] gﬂf/t toxicity inhibiting
activity may asured in the i nREMfvstyaomaneeieaal antihtdy fotaliieh E1RB0XICity
inhibiting ac@/?}twg t@%%g%é%%u?gﬁ%ﬁj{%%ﬁimo gp;progriate i_fo?ncqgtli(ations iQ ﬁ-fqu ggégior@h%eries.

Next, cells th&tcﬂmibitbuemkébli@g&oﬁﬂﬁi@ffpsetfd’énﬁf@%pé‘éru aorthe i e? ereinafter, referred to
as target cells) argld

iluted,. for examples byisingea aulitEe MRgidea fiy cbit dultiiss f)%chieversn
appropriate Hb%%e?néio%%#e%e , It'is preferred togz(djust into 3 x ]/‘-?036 to 5 x 1%’08?”15/{95%%,

myeloma celistatexised, cintseadriiniiato EHA06% 3% G8EEHYAE WHER Jeukocyte cells are used.
Likewise, Pseudomonas aesugingga, celiharsspragitsgdiond X @z avs x Toseofarmsilonwing!for

example, a dliure medium. In the presence of the manoclonal antibody, P etéqlqg@- onRs agtlginosa
cells and targeusellstheencoiersmah hbodndae 5‘8&%‘@1?( 8%‘%%%‘%%‘&2,% vitro condition such as

awellon a mg'gsfg 8}35%{;%?%&9@5&9f@t?s@uﬁgﬁﬂ)ﬁ@@dam@mﬁb@ aultwenconition sneRsAenidy be a
commonly employed culture condition considered as being sui%?déc(ﬁlgﬁot\g%%gfllslq{egg%%@ As for
the culture tin’n@nbbtpmfﬂﬁ%&hdfﬂﬁh%é%%lr%ri%@I\ﬁ“@ﬁ%ﬁﬁé%lréa*ie ending on the kind of target cells, and
for example, ??Olf%]e§%e%&1%5(%fﬁéﬁh§l Gase atusingviyeiomepostd, anBabolt Frend oy for the
case of using?e%ek cyte cells are %géerred. Taking a well not added with an antibody as a control
group, a condefehtidisczronditR- lﬁﬁiﬁ?tié?‘n)compared to the control group (effective concentration)
is observed ij{c?@@'%%&% foxclecision: of diecanthideathodftafget petksnalmuniovarELSgSFotedures
have been established, for example, measurement qf.ahsorbance at an.appropriste weayvelepgttr (for
example, 4O(Bmtﬁpm1ﬁrﬁ)r@ﬂ@m§€fﬂﬁi@ﬁsbtf%{%&%%H@(}ré%gl%n ql?s%%%%l S%ee Nature Medicine 1999,
vol.5, p. 392-396fqkeferenag). {O0LE] ORedpaiUiavef fenthdmociorelEebotroreReprasetts
invention is to have high affinity with PerV. Dissociation.constant (Kd) which, is, uged.agiindex of
affinity with amﬁb@dy@nﬁ%%&%ﬁ@omwlﬁé%ﬁa y%)é%n \%ﬂo}gg}ways. For example, analysis
can be readil)éé:c%%g%@gtg&c&rgmg to Scatchard method using an antigen labeled with various
labeling agents, or a method using a commercially available m qipent kitBingoigeXréavanable
from Amershdfp PharFReagNéea SRHAAF 14 g&%c}‘glf?}%aioa t%1eg(|)rc11 t?ﬁé?ion manual and experimentation
protocol attached ta therkit; Dissagiatjoprepastantitiicivaiuef detarsivde tmikg SERPERIFRBRSI!
represented in a unit of NI (mol). The smaller the dissociation constant.of the fested rmanecienalf
antibody, the m@ﬁ@@r@iﬂﬁﬁ?‘%ﬂ%ytﬁ?earﬁl?gﬁeéclongf rﬁB%ré;t} 125. A?s to the monoclonal antibody of
the present inyension, oramas therienf pdisahsiatichcconstante KdjloR FERPR oligapeiife oPTESE:
preferably 1.5x le(M) or less, and more preferably 1.2 x 10- ar less 40P 16411 mihadngoesional
antibody of thdeshas@i invBREHA, ?ﬁ@f@pgﬁw,g\%ﬁ’a%bﬁlé ?é&%tn% of heavy chain and light chain arba
derived from hymanang mayfayec seaueidce DNaArmopifiec lsoagdn ST PRIty Rarta IFRHS®
example, unlimitedly including those having substitution, inse éq&&%‘iiﬂgq,@&&pﬂ@{%@é@n@ ke
several amino &t} &?ﬁﬁéﬁ&ﬁﬁgﬁﬁwacg?ﬁ qblreéfler?éb f i1r111(<: udes an appropriate human constant
region domain (for example, those described in Kabat E. A. et al., US Department of Health and
Human Services, Public Health Service, National Institute of Health). Through homology check by
applying amino acid sequence of variable region to database of amino acid sequence of antibody
prepared by Kabat et al. ("sequence of Proteins of Imm@nological Interest" US Dept, Health and
Human Services, 1983), a CDR region will be found. As for the sequence of CDR region, a modified

body with at least one addition, insertion, substitution or deletion may be embraced in the present
iNnvventinn ac far ac a hinactivvitys (for avambple hindina activzityy ar neatitralizina actinvzitv reariected in the



[0018] In the monoclonal antibody of the present invention, as a more preferred mode, included can he
an antibody containing at least a)(i) an immunoglobulin heavy chain variable region (VH) or a fragment
thereof containing CDR |, CDR2 and CDR3 which are 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 YGNYVVYYT SE Ol Naand (i canstant pedcef hursarcheaple chdieror a
fragment th%‘?@bl?“f‘?‘lté?{f b%/yi:t)t\lﬁse%ﬁe e?kg%hltso f:&(}ntain (i) an immunoglobulin ”gfl\;lt chain varia Ier E&gion

(VL) Whereipréiﬁfkrlgha&ﬁasa)ﬁpwy@cmiéwW@&SﬁSW@E*’(gIﬁﬁaﬂ? B" Ser@ﬁﬁ as an

amino acid sequence TTSKLAS (SE 19 LRR3RasAN BERklgrRCiESERent ey a
HQWRNYF ’é‘%nbofDaﬁ@%dj)r,%EgQagﬁ:%%s]?taén%{pirt of hulm,an light ¢ g’n or a fra megt t@ereof
[0019] Furthessas akiine prefercet aeetPdry ehisomeOOHpHRSESt WMV G i%%hf%‘@& Can be an

antibody containing at least a)(i -, inhieavnstpain variable region (VII) or a fragment
thereof cont%ffﬁfﬂ&%%aﬁ%.a %é%%%m et s

CDR3 which are complementarity determining regions in, its
sequence Wit CIDRichfisran sanitio aéialméﬁé@@fr%@;@w&?% Ilﬁﬁqd‘%ia)rg&Bé%%as an
amino acid sequence YITY Y SEQ-dDrby @9th € R D Higspaptaiminpndsisis
sequence S%%%%FGK\W@&&IF%DE%%I éyggg%f(and (i) ;Bgynﬁnt pa%t: of human. heav clhairgtc%r a
fragment thacebhifuenvd)-kisoraferelitsd ortan @ A7 iR OOBIREMR hain Q/g?ia e region

(VL,) wherein CDR1 has an aming;acid sefugnsecASQMBITV ACSERID NOprad)yI@TiR20Nas an
amino acid sé’quencelﬂ%s RI-IT (SEQ ID NO: 25) and CDRS3 has an. a inotﬁc;['igesee uence o
QQYCSSPLIREQHID Aot 26) theri (A BB 6%&%?‘?%%%@?%?8[? in grﬁem thereof

aln or a fra

100201 The mOQ)%{:'%Pg'%@g&%%ﬂéh%ﬁﬁ%“aﬁ%ﬂ@@'ﬂ mayebe:priciearad toydingekigtesarcdmonly
used produc%n metho sing PcrV (natural body, recombinant bo}g A nthg&?nl?@d%%@g gp) as an
immunogen. Monsietety afitto &y neathATseHhefebabily SRS ERIENY 1 s?é?, Quinea pig, rabﬁg, cat, dog,

pig. goat, sheep. donie, hotsmrRane dnglyeibadianegesiampimalibCiéaed toprddticelamibody

d
derived fromoo%%b nimal, like human antibody producing.transgenic mouse re.preferahly mouse,
rat, hamster,@rriness pRjGerardRgEImMbniz&H %iﬁ?%@%éﬁﬁ%’gpaeﬁt%em r?g%%esns, together with

Freund's ad Lrlﬁ/%%tpﬂ,? J%Eﬁ%?@fﬂ@tﬁ%ﬂﬁﬂﬁﬁ%’ﬁfﬂlt@ﬁ@@wﬁ@mmsy iadﬁrtahﬂmdlar,_ intravenous,
intrafootpad or intraperitoneal injection. Usually, |mmu€%zatlon is ggnn%%c%o ong LfOUE tingeg.every
about 1 to 21 QR4 aftsiteiamieiy iFNERERON Y3 BNHBRIPISAUCing cells may be acquired from the

immunized mammal aften abeub dtrkOiays feomtthaclinalihibitingzatoniti he Rulbbareesdisdsand
time interval of immunization may be approp,riately?géég%i geg%ggie%g on the property of the
immunogen lsélngdisee. OORTEXSANSRLBIPEA? g8 ad an T

immunogen or a hapten are as follows.
(A) Cells expressing RerY, QrigelhstHacmiRkaelistainxartiffcRibpdstabiishad ueiexpressimchicon cell

surface, or gene recombinant cells created by usin enerecombinati i PerV
on cell 5urfgc@ereinafter, referred to as target ce)(ls% areg cﬁllgteg, o7 exambrfg, W&Sﬁ@@%ﬁ&% kR Fer

for cell culture, to achieve an appropriate number. Concretely, it is preferred to adjust

into 3 x 10%to 5 x 10° cells/mL when myeloma cells are used, and to adjust to 1 x 10°to0 3

% 10° cells/mL when leukocyte cells are used. Likewise, Pseudomonas aeruginosa cells

are also adjusted to 1 107 to 5 x 10° cfu/mL using, for example, a culture medium. In
the presence of the monoclonal antibody, Pseudomonas aeruginosa 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



(B) Supernatant of culture obtained by culturing gene recombinant cells created by gene
recombination technique to express PcrV or a part thereof as protein, or PerV or a part thereof purified
from the supernatant of culture; or (C) Chemically synthesized PerV or a part thereof [0022]
Hybridoma that secrets monoclonal antibody may be prepared according to the Kohler and Milstein's
method (Nature, 1975, vol. 256, p. 495-497) and a corresponding method. That is, hybridoma may be
prepared by cell fusian betweenan aaiihodyPredusingsefbtopiaine difiespleeolymmiatiodk ibone
marrow, tonsil or the Ike, preferably in spleen acquired from a mammal i nwnig d as dgg&g@sed
above, and ebmyeidrivadelreking SRS BrdtFATY gﬁﬁ%%etﬁ(%gcﬁrgfe@ﬁy%?om a mammal
such as moyse, rat, guinea Rig.namsigisHabbitar rimane merenueierablyofl chsmbase; rat @éthuman.

[00231 As Fﬁ)d/ee oma cell used in cell fusion, generally, cell g)n ob irged fr m Mok %,r ar&xample,
8-azaguanidip opsEtanerbusEy e veamBin é%@.%’/%ﬁ%}gi r??iegt? i I9§>?§?A;g‘i_§i.1 ‘%P%4,11)
[Yelton, .5, %%%%%gé%&%@@édiei%iqmpl%w,@@me&bnw (1978)],

P3/NSI/1-Ag4 -1) [Kohler, G. et al. European J, Immunology, 6, 51.1-519 (19 0:Agl4
(SP-2) [Shulfflr] MOae darwaent therB1opes 9% Yﬁgiié%%rﬁé‘?‘és‘é‘(éﬁg)‘g ezgfgr%kéaﬁ%% .Hgt al. J.

Immunology, %ﬁy%ﬁéﬁo (59492 R3X 63AES(XER))[Watthaia ke dorcak andex Af winittweh256,
495-497 (1975)] and the like may be used. [00241 Hybridoma, that produce n n jhody is
screened byeotikadngPa FBIGKIRAL FOERLN IRAYinS rﬁ’i’&%ﬁédr brfateafnrﬁtésas‘ﬁ?%og rzﬁalgti\%%%g)gaﬁ
immunogen mgsig MoYsedmMmunizationasdescifed sbavhdnicuktiredsupegrratantissheet where

proliferation is observed, by an inimune measuring method such as RIA or. ELISA.a0dsl8eing a
clone that prothcesiaum RS AICHRHIE Jy 8 %?%%Sdnép%gﬂ%rgﬁfﬁ} yff ﬁﬁ&t e !lmmeunogen or hapten.

Then, usually yseg isca RRERIRRSVeRldShutheteimaniinmunogenilerséid- 4ssasdagaiy e
antibody in culture supernatant that binds to the.solid-lphas d immunogen.is. detected;by,aftion
anti-mouse SBEGHIY APABEYARbSERHITERN f&Bﬁ%e]] Production of monoclonal antibody from
hybridoma may, e ackieverHydewiuingnydiridanuh in vittbaot in ascitesistinoaseital Yuimealpig,
hamster or rabbit, preferably of mquse or rat, or mare preferably o oYM ’dgg)é isQkatien from
the obtained%ﬁt@?@%‘ﬁbéPﬁa‘éé??P%‘F‘a\gEit‘é%%}a%taPr?mﬁé? Fﬁ%ﬁ%e ca%ﬁe 0 h%a\giztlro cuIt%ne, the I’!?It%?idoma
may be cultuggelin akaowsrepusiienicoediumosddahynutdent e herescderiraglafl Brépa dthom a
known base medium used for proliferating, maijntaining an ' |demarand far ey 139
monoclonal REHHAIFEERRTR S ﬁﬂr%aélpsé?mc ing %ncq\)/rzér%lll?gggr?d%iq s such as prggeur?ty of
cultured cell gngcigsiehiect af the testresearchuahhauitprifigahbttiod [0 GYnerdssse medium, for
example, low-calcium media such as Ham'F12 medium e&&@,ﬂ O\GaltiuRe EM
culture, and PEP@&H-%QRJFH@M%CE?@ %\%tﬁ%f]g@? ¥ ée %lr%?l&ﬁor@edium, D-}tl\?IEM mediugrjtnM;b
RPMI1640 medlimy /Afhdig4aelimtori R Brendselivr damb & atie nsna U R ¥ BathsaaiuAl ay
contain, for example, serum, hor tokipe r.yarous inokganig oL QgANe sihstancey
depending oﬁ%@%?f}é&%s%ﬁgt%o@%?i\@gfﬁ:g ié%rgfém%ér?g&g%’éf antibod;? &1_ay be %Chieved b%/
subjecting the giuresupEBatant eddiscitesasidetionibed e EREatH ABEPANAHENiurh85iFalte, ion

exchange chromatography (e.g.. DEAE E52), affini UM SRrgiiadr aRbibaugbnasin (for
anti-immunog‘l?)%}Eﬂin%@('il?ﬁ}ﬂr&J{Jecl:%%ﬁ;ll:o%tllzin1 8@0 %Sm%ao%%%ﬁ%?é[mzn As a monocl%nal antibﬁr%ﬁt%f the

present invengigangidcoambinatiantibodgahat s producéd bsing Ger@ st dhbiTatiritse in
such a manner that an_antib ene is cloned fr fibpdymneduging eeldon exampiey Rjtetdoma,
and incorporatstifits gr‘fgiﬁ%%%nat%e\%@%r%ﬂlér?ﬁ@@gctqr is introdu?:ed into ag host may be used (for
example, Carbgtaabl ERAREJTIMONO L @bl ArERB GRS 4561 sHBH T Yot 16028]
Concretely, from_a hybridoma that produce leclive,amigReys oF framuadiseisane eedsthalS
produces an %58 ?,%P%S%rt%lgaﬁ?%qm&aaz:ﬁn cs)%%%r%ed by immor%alizinggsensitize Iymphﬁ)cy or the
like by cancergene KHedhe ke, FRRNA Sacodig 083nablEFIGiGRLT O aibods s iXolated. In
isolation of mMRNA, whol is prepared kpown Rethod, for exampige bydgusasnidingsertion,
uItracentrifuga?’fGHef&ﬁirﬁ%Nm I\ﬁg%f%d.,eaBigg 81e%ﬁngi](g)try (?%379) 18, 5294-5299) of the like, and MRNA is
substitution or deletion may be embraced In the present invention as far as a bloacuvity

(for example, binding activity or neutralizing activity) requested in the present invention is
maintained. Sequences having homology with each CDR region of 90 to 100% are

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



prepared by using mRNA Purification Kit (available from Pharmacia) or the like. [0029] From the
obtained mRNA, cDNA or antibody V region is synthesized using a reverse transcriptase. Synthesis of
cDNA may be conducted using AMY Reverse Transcriptase First-strand cDNA Synthesis Kit or the
(like. Further, for synthesis and amplification of cDNA, 5' -Ampli FINDER RACEKIit (available from
Clonetech) and 5'-RACE method using PCR (Frohman, M. A. et al, Proc. Natl. Acad. Sea USA 1988,

vol. 85, p. 899 ay be used. An object RIS abis, Rwifiegdrom the obtained PCR product,
and connec&@&%%ﬁ%%ec or DR, .alegc?é%r#@l%?t%victor_iz thus created and introduced into E. coli or the
like, and a padany iF selecterk arngiamiesie deasbrisinuihvartokisd RIpEAEE IIIA 58 satidfice of

objective DNA.is verified by, a.kno thod, AP Ae AR MsTheeh 0303 RN Avitacoding
V region of%ﬁf&%’j é% %%%?/ﬁ%ném%%he%, tt%ep%{l(\)rjsb\é%{%onnected withéllsﬂNA en)E:oding a desired

antibody corstantcregicheGaegiony; ahdareorborariciintoPiRTEsEsaa Rt ARBIREETER, DNA

encoding V,region,of antibod & JRcornaraied.inio AR eXPERSHNAME TP AaANPRINNGNEIOR O
antibody C 1?8 |%%.}E8¥%r§1cﬁ%t%§%o€an&%ody used in thgSl present invention, antibody g

ene is
incorporateshinto am Rigpidssidhasddtor IFsueiabndaraminsditieratpr S698ERGR GE?%HH%?%T 1

expression control region, for examnie. epbangsHprRmOtem Neximahasheedcan heitreastdiphed with
this expression \ector to cause xpression of antibody [0031] For expression OL(?ntibﬁgy gene, heavy

chain (1-1 ctiaim) basightockairyL behdarariaedibiny ey B eBHR RN Mt driforated int§ eXprassion
vecto[rs, ora ggltnm@/tgg "5@@3&%{{{&%@_ with these expression vectors, or DNA gncoding H chain and
L chain mayebe mé%rporate Into a single expression vector to transform a host wit thedrelguétant

expression 1@t} (dedhwomnadlsna) ATIBEMEABEIBFEFRhIBERIERAS BrESshPiERtioR Rdudes
gene recombinant-fype. mengelonah anibediesihat areastifigialamodiied dartiptipose didowering

heterologous antigenicity against human, for example, chimera mono | anti humanized
monoclonal antitsbtgeaiod KmaeT t&ReaIsRaISR ot foREE Shiftle éﬁ%%n%ﬁ#o%énﬁbé@yafse

composed ogo\g%ggjé%ﬂﬁgp/%@tgﬁﬂfﬁﬂg hogyaf smanegatatber thasih DA dnd Garegiom defived
ody,

from human an humanized monoclonal antibody is composed of CDR géalgved from

an
antibody of aemiminabEHeY WAAHhuMERanE FRAnd O reGBRS d8AYe M Rl man antbody, and

these monoglanalditingdies Rievsefykas A atibady useddDRS present invientienigincguantigenicity
in human body is reduced. These modified monoclonal antibodies mar%/rtb roduc%d usinlq kg%\{yn
g

method. [00YATNAErMOHBIdTAQIRLDE) i5/dtARHEY By OBRREER Bhcoding antibody V
region obtained, as dasqrked above with DNA encoding human antibody C region, incorporating the

resultant DNA into an expression vector, and introducing the expression vector into.a ho gause
production (for examplea g /40l F9ding ﬂ‘ﬁ%t%’?o\%% ?’Hekﬂ%%‘fn?ﬁ%bUEn il Chaf% %Itglody useful

chimera monioclonal anti
in the present iayepipn.maxhecabreined.an amino acid sequence SASTSVSYME (SEQ ID NO: 18),

CDR2 has an amino acid sequence TTSKLAS (SEQ ID NO: 19) and CDR3 has an amino
acid sequence HQWRNYPFT (SEQ ID NO: 20), and (ii) 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 immunoglobulin heavy chain variable
region (Vy) or a fragment thereof containing CDR1, CDR2 and CDR3 which are
complementarity determining regions in its sequence wherein CDR1 has an amino acid
sequence SITSDYAWN (SEQ ID NO: 21), CDR2 has an amino acid sequence
VITYNGDTSYNPSLKS (SEQ ID NO: 22) and CDR3 has an amino acid sequence
SRNYYGAWFAY (SEQ ID NO: 23), and (ii) a constant part of human heavy chain or a

fragment thereof.

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

region (V1) wherein CDRI1 has an amino acid sequence KASQYVGTTVA (SEQ ID NO:



[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 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

oligon uclenge?@;%ga}{gsd 49 have.oxeHappiRgd Rats ST HET @RNES NiheXshtainedIRAis eonnected
with DNA encoading human antibody C region and incorporated iné%éa%ex ression \éﬁc%%g the
tor e, 1

resultant expnessioridectoeismREHeed it @ROsHb Eisebrd SPERANDS 4041).

[0037] As FR of %Lé%ad} aniihgdysonnested via CDR, the one in which CDR forms a good antigen

. ! . ) . . : .
binding site i§ selected. As necessary, amino acid of FR in V region of antibod uted so
that the recEH&PlctédeCDRGT ALh aﬁt@ﬁ%&é)}%WTgsﬁﬂtéBb‘?BBgr%f@aé'n%% & 668%8?% sgltge%%%%g? K. etal.,

Cancer Res, 1993, hs@&’é?o%&}om&ﬁmmwm{ﬁﬁﬁrahﬁ@@ﬂym&hmi?nibedynﬁbn@g‘;lonal
antibody, human antibody C region is used. As a preferred human antlqu\érgfgcre%pnm%y%c?a@ape
recited, andbfolyexadrisl@nd gEEPATENARH Cy 4 MSFIT udBe: RURHEFor mproving stability of

antibody or s praductian, Bumansnlibadw s regionsmayikenadified, [638pHbavae Kivdociotal
antibody is compos’ed of V region and C region derived fro hug@n ant(i)%georlyaﬁpéiafnﬁgéog&%quced
by immunizmwamaﬁﬁlﬁﬁﬁlﬁcﬁiﬁ%?édﬁcﬁﬁ@dt?ﬁﬁfﬁém ofSHURSan Mammal such &s human antibody

producing trﬁﬂ?&ﬁﬁ%{@@&&%éf&ﬁ@@m@'&o‘ﬁ@%‘lﬂﬁré@ﬁéﬁe&iﬂbl&nﬂm&;ne‘gmmw@hg%ﬁ@rpéxistent
general production'method of monoclonal antibody. [0039 Intr%re1 res rgi(l}{ﬂ[‘ﬁ%hn@? (R "part of
monoclonal ahtideyrrmeairsd YedidhaE R B aH B tREHiSiementroned monoclonal antibody of the

present invention angRasispesific bingakitity tinRer\¢ilikelviseative mprioclonasanah ol thereisafter,

also referred to as simply "antibody fragment”). [004Q] Concretely. Fab. (fr AigeRbiading),
F(abl)2, Fab&iegi@ehan %{ﬂf&%ﬁb|‘8J8f$8i[}%v(;ﬂi?8?e%fa%F’eeré‘é‘h%té{’jﬁb%g;%e%\%ﬁ, disulfide stabilized

antibody (digylfide-statilizedByuberenaftesderfategryatsFvidinienien wbghiibihgpiedtcing

(hereinafter, denoted by Diabody), peptide containing CDR, havin ific b ility tothgihmman
PcrV. can b@?&%@%@ﬁ%ﬁ?ﬂ%@%&y g’a mod! 3%3?6%%%%5%.%%56, 1996).]l 0041]

Fab is an anghedyfragment Tavingimbesletulaneeighd ofimsoin§0;80NitMENEEERBndTAY Rivity,

made up of about a_half of N-terminal side of H.chain and whole. iR Qbtrined, by degrading with
an enzyme FRPEIRTAPGABISSH Wé%"&%%ﬁ’é‘épﬁgr‘{a% %?él’%%{r{%{?%ross-lir%ing two H chains in

hinge region[gf1qG. Fahwsies & Feevpiesens mventiomogey PeadipierRark /@Y the monoclonal

antibody of the present invention with papain. Alternatively, Hoduced LudnsertingsdNA
encoding Fa@@f%&ﬁ&%ﬁ?lﬁﬁ%%%%f gﬁqg %%%%%t%\?%%ﬁﬁ?ﬁ%%ﬂﬁgxprgssion vector forksc}_gll and by

introducing the,Yegiorciiosarkaltiocatse exprebsiont [BUAXrE(EI1YY ivsireahise8y $FaGIHBAIARVIng a
molecular weight of about 100,0g%with a&tli%g binding activity, formed by binding two Fab' regions in

a hinge part. FHELEUEAB FBETSH re%rbfalnedrr%‘f}eﬁepsin degradation below two S-S bonds of hinge

region of IgC{RT ke @bk usediinthedhiesent inveritionng ayiserettaiipy FHa R N dT88Ional
antibody of the present.inventjon with pepsin. Atekpatively, E(ah)d,may BeRirducedy dnseping DNA
encoding F(dﬁﬁ?mﬁéq%ﬁ%@i‘%%‘fea?]ﬁgoaﬁle?ﬁ?g%?Z(;)%pgreiésasion vector foé)&gell and by introducing the
vector into E tgelboypasifdahimaheaiiporoatise ehprasetont

(C) Chemically synthesized PcrV or a part thereof.

[0022] Hybridoma that secrets monoclonal antibody may be prepared according to the
Kohler and Milstein’s method (Nature, 1975, vol. 256, p. 495-497) and a corresponding
method. That is, hybridoma may be prepared by cell fusion between an antibody
producing cell contained in spleen, lymph node, bone marrow, tonsil or the like, preferably
in spleen acquired from a mammal immunized as described above, and a myeloma cell
lacking autoantibody producing ability derived, preferably from a mammal such as mouse,
rat, guinea pig, hamster, rabbit or human, more preferably from mouse, rat or human.

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



[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(ab52 Fab used in the
present invention may be obtained by treating F(abpn 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 qr animal cell jo cause essi CRa4 oYL BA VB eheptideramwhich
one VH chg?ﬁ §r’§8‘8ﬁ({e€’v '%aégi%aglrel%)n%%%%pggﬁésgn@éﬂggﬁiate peptide I&ﬁ hqreinaftec{,
denoted byPRX 63WdB1AN afitibéy flaghtent %ﬁnfhnﬁgeﬁ&&?ﬁ’iyi?ﬁfénﬁl IESRIRIRE ih scFy
used in the_present invengion rivegh{rom ! sopneslonakaynibody. ofithe. presgrainvention.
scht used imuBPé%%tﬁge%%xlﬁé e prod%{gld!&t% achl;Iiriglqul‘)r‘l\l:&hz C dingIVN atmd Vhérom
hybridoma pmdmﬂnm,rﬁoﬁd)twhﬁl@ﬁﬁéﬂdﬁB@f%‘bEX§e@ﬁ i %\%‘6 %ﬁ%gﬁng‘ a Schv éxpression
vector, and,_causi [ intredugci e ion yegtoreinte EJ cdtiynyensiogy.aninal cell.
[0045] dshi%‘ é?lsw?) i@%ﬁﬁ%&%ﬁﬁ%ﬁ? eﬁ%ﬁfﬁn whic ch ong in cig r%'@lue is
substituted vdsd ﬁ&@tdil@%bicﬁ@qﬁ3‘{%ﬁ$@ﬁé)\/i%ﬂﬁt§% gond" hgra%fno a(?i{é) to be substituted with
cysteine fe%ggigwsz{eg%t% pgse.Qnoteriaay structure prediction of antibody according to the
method indicated by Reitér et al. (Protein Engineering, 7, 6%&?9 4)%. VHorV %O”t@‘dﬂﬁxqué‘ dskv
used in the (et Myendonandpbewshived MR RIbNEO] X

Va ?ibsocryeg? hepresent invention.
dsFv used in the proseqtinyeAlial [HayhR RiadkpeddYrRasuiing A encodimgHIAgMANAL from
hybridoma pt}f)cfucmg a monoclonal antibody of the present invention contstryctinglg dsfvapression
vector by in'serting1$18idmmw@%i@pﬁété@?ﬁ‘r@é‘%iSHC{Y@ct‘(’S‘r,Cé%t@rgaﬁ%?ﬁéngxaﬁlregéion by introducing the
expression yectar into F; ofiyea! oy anmahnalk [9046kDiebaeliad ancantivBdy gk viére a
dimer of says having the same or different antigen bindin S%ec'f'%% IS formgl(hcqﬁﬂﬁ}a@,ﬂqﬁ}p@dy

frapnent hawirigeirgaterioan iR PIIABFRE 2RI &Y, ya%)flgeﬁlg%t%ﬁg antigen binding activities

specific for q}ﬁg%%ggg?}i%?%&ai examuple ubivalentRinbedy that spepiitally Hadts wiltipia an
monoclonal antibody of the present invention may he prOducecltb}/eaC@%%%%ﬁfh@t angedipg H and
VI, of a monisaionad geriiedyp b phe presant inPe AR 28NSt GEtHE DNIA encoding scFv having a
peptide linkes of;3 10, 10 regidugs.dasertisadhal DA Aintedmexstessiondaectartfbpdeliabaie catiSing
expression ofODla ody by introducing the resultant expression vector into E. coli, yeast or animal cell.
[0047] Peptidezgditaining CDR includes at least one region of CDR of VII or VE. Plural CDRs may be
combined difagHy Or MaRRARPOPTiAlpEptide inken Beftite coyhaining CDR uBedar e rédent
invention may be produced by acquiring cDNA encoding VI-l and V 0 ibgebyiof the
present inveAUBAIBERRYRIRHGD AL SEIHY EHKS iﬁnéircl)ﬁléethrea lﬁ%ﬂl%@:g% gﬁ?gégg?vector for
animal cell, gg}gfg%gngfe%gtgg%@riataydflHi@ﬁ*dqhﬂgfﬂnﬁ)mmﬂtamﬁ@%@mﬂ\)@dé?lﬁﬁ%ﬁ%]i,ﬂgf’east or
animal cell. Peptide containing CDR may also.be produced :By CEI qc@ilié:aclaggrgh%i%mﬁgmqrqu&as
Fmoc methodlriste i FsHVRIEEE Ny PRTET0) 6rWGe method (t-butyloxycarbanyl method).
[0048] A mongelanahanikadyeldierresentinentionotzpanmtiénsoionay BEYBHIRY b as it is
suitably used in the present invention. As a modified substanc ihod IMRIQHS and
molecules indeidsg PO SIRYREFR YR (PRE) aﬁaetﬁ%eﬁk%mmuz%fg%%%%ﬁ%%g#%gﬁgh madeg on
antibody mayheimodifisatiemby dntrofiuctieodekahemicalosbmdl orrtiagdye HoaHBEEOPHATEIE: amino
acid sequence of the antibody. A mongqclonal antibody of t ' i a theyeafealso
embraces thek®aHiBE R MBURECOUBHaRSE Fo i %g{g' ?ﬁg gﬁ?ﬁ%ﬁ%@r&%ﬁie&%stame& the
obtained antibody-nay-hendadifiednd heskdéchniques have been already established in the art. [0049]
A monoclonal antibody of the present invention a r i rphanmaceudicah,
composition. ﬁqﬁ)@r@foé,s & PRSHIS é‘ﬁﬁcéﬁ% %S)r%aﬁnn%g}]g\?o%%?rﬁ%%%%rﬁg?gggﬁi antibody of the
present inveniipnraedsa paddinercof may-tdcidministart deystemiodiightepicy BFHeaf 6t

parenteral route. For parenteral ad%ﬁtr%geoﬁqlfgr %M mgaﬁgﬂowmggﬂgnrﬁé&m@s dnin 04

infusion, intraM@Bﬁlé%nj‘@SﬁBﬁ?in eritoneal irijection, subcutaneous injection, intrapasal
administrationyinhalationran drihiuike cabdecetdcroul Holvehase SIS GRN AL P<iHTonas

! SRithelial cell and marrqabasecs! Ronazon

aeruginosa will inflict damage ar%cularl‘)@%} Ign [
alveolus by re¥pHatoRPFARETn Kt Sawa'et al., Natute Medicine, 1999, vol. 5, p. 3922,%{[1%?/nasal
e

administratiorygachissalatiasoantodesite doeidieliamledrmacedesal coipeditchdf BRedhPAs

invention is administered for therapy of a patient s Ing fren Cystic filkasis eniniasiamdyonium
Pseudomonass‘a’!\@ﬁFg}lH%ég.eIf t&%ﬁ#ﬁ%@g?ggﬁ%a éi%gllg sigliggted in the ratl%g% of 0.01 mg to 100 mg
per 1 kg of body weight per one time. Alternatively, a dose of Ito 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 dé‘bending 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.
Evamnleac nof c1ich carrier and additinze inchiide watear nharmacaeriticallvy accantable oraanie ecolvvent



[00511 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 1gG2a,
and constant regions of H chain and L chain were cloned by RT-PCR method. Each fragment:
amplified by PCR was inserted into Nhel-Notl site of peDNA3.1 H vector (available from Invitrogen

Corporation), and a multi-cloning site was further incarporaggd fer allowirgzy DMNAifiagneehtnad variable
region partskg%@iné%’f‘teﬁ).( &%gaftégrrggﬁ?ﬁ%%}%%% s%i:%u’(ence of H chain and L chain qf,Mab166
variable regiqmpeskiain jouktsensetibimandglabieliserrd BN BrakiR A GRIAPLNHES Y, and

annealed. Fragments after annealing were ¢ i A ligasempndrtlenibgdyaskariade at
Mfel-Blpl ré@ﬂ%}or"ﬁ ﬁﬁ%‘?ﬁf’%{:ﬁ)&‘ %t%%ﬁ&%%%%ﬁ?ﬁ%@afﬂ Vectors Qﬁ%& chain and L

chain havingidapéiiiedibgsesequencemavine intodased st e oot B 85 YUIRGYisotectamine

2000 (available from Invitrggen Corporatio ngl after 48 hopwrsriahel, adiureestiesnatantoveas
collected. ?ﬂ&ﬁ?ﬂlé[%mlggfg%g IP%%%%Crhnﬁa@r?t{Erecombinaﬁnt ?\l/lligbl% wa purig::;

: g throalighl Profgin-G
(available frgmEERCE aaiumd the vedthe israsentuesbtBR WIFHETORTHEREYY 845 Ahed by way of the

following non-limi Wﬁ%@%ﬁ@@@,%ﬂhﬁ%ﬂ metsoils described in
Immunochéﬁ%?%trbtﬁ ctice (Blackwell Scientific Publications) were. used unlebss ot%?r%% specified.
As a gene gogirergnteckhigiemmethybis duseriba MROdiE A BIBHING: AR 1268k atory Manual, 2nd

Edition (Cold Spring Harbgr Labor ) Were Hgeddinlass athanvsise gpaaified c8xaohplmad1 0521
Preparatior1“3511”§11ﬁ|egecrlgi'l &&khr%%%gs%%gne\ggNei of ngzjdomonas aeruginosa staﬁl%a 9{ gtr@aﬁ&m
provided frqmrﬁokanun'g/emisjrgiz:@sbdmr,rmh@%stﬁraféte@,eahhegQﬁecéﬁﬁ%%i%eg“%é’rrv pro{eln’ (SEQ ID NO:

2) was amplified by PCR using %Qgi(@”&/a&gié@mekah%ﬁwwqgnm@ne of risstigtionemBie Sphl
was provideediﬁ?% "Side primer and a recognition site of restrictign z)nzlé/me i!—.|inollllf r%%ﬁtﬂ?ﬂﬁéﬁii%g in
3-side primerh¢GEQIDINGDspBed onaknd RSPt LRI SO K VLT 2 design was made so

that cysteine is inserte ween higtidine lag.ang sty ¢edendorsaienindabiediniye;T el aniplifeds PCR
fragment w@f%@giﬂ%ze%"vﬁ%( ava_lilgi)]lgla,1 fz}ri,Gi i&iagiﬁ;g%atia phl.ang Hindlll sites. After
sequencing piieparedtoy waseimdtideBHiRterEORAHUMIBE O IEEN FEEombinant E. coll (Perv-JM1009).
Perv-ALLOS AR PUNRE i S0 (ke @ hRIGTRLEHIguisha iuge nediam at SMOesinetER OD600

reached 0.5, was added to a final 0.75 mM. After culturing at 37C for additiongk¥ RROMES,
bacterial celisveese cemsifinfescandSyatussivitl 1SDH_A0FE?IYff£|gAC Lrlﬁﬁ%r}ll%ﬁlléu (pH 8.0), 0.5 M

Ao, QNS Yoroms nalons e ishedemmorat
to His-Bind ﬁinbliﬁnst'(favaifaB]%N&mﬁ’\ré\}g@gnf g#%?fﬁgﬁwﬁ/ %%%ﬁe%néygzo rtiM phogphate
buffer (pH 7'%)'1}%8%}?%5&@@&&%@@@@Er@ﬁ&ﬁﬂl,\/l\imi!daemle Pléve Tiasl elctibrbeiabiioh WS dRllyzed
' agansti nl85 pp.o gggé%temgl;fﬁgerz fsgd?ldf)Atr? E)%?L%%i%érﬁﬁxﬁ}%gfgmem is purified from the obtained
P(;R 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 1s
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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[0053] Biotin labeling of antigen PerV protein expressed and purified as described above was allowed
to react in a mercapto ethylamine solution of a final concentration of 10 inM at 37C for 150 minutes to
reduce cysteinc residue. PFO-maleimide activated biotin (available from PIERCE) was added in an
amount of 20-fold by molar ratio with respect to reduced SIT groups, and allowed to react overnight at
4C, and then dialysis was conducted to remove unreacted biotin. [0054] Immunization with antigen
Each 20 jig gl purified el ayioen uabda apsdlinaeayimmimizagyith nomplate frelnd's alljuvant
to seven Balb/c female mice aged at 4 weeks. Booster immunization was erform%ocl)gy agmi[ggstering
20 jig of PentitvitlyincempletecPretinty's BERIMArIeteniy BEPESHAEERSE: Flrther Yinal ‘
mmunization yas ondyciahaieradaus by inkieneriensaaminisiietian ah20gig shloitvtand tail
vein administration o jig of PcrV. [0055] Preparation of hvbridofma Spé\een was xtirp%{ﬁgﬁfter 3
days from the ficalponiadization, SNGlEpRAEFFEENE WERCEOIR B ATEhR &Y Séeﬁ”angh & mouse ryeloma

cell (p3 x 63:Ag8 U1, Tokyo masg egsgaighigboratory) were fused by using 50% polyethylene glycol
4000, and S&Rcted I a culture medium containing hygoxanthine,.aTi opterin and t m'q [00561
53 e

Selection of P8R aMtitselormitamg bR AbMCEISRRIbANSHELHE BStSayEprodlicing ce re

producing ce
screened. Immunpassay ysedin.siegning wasmsdilowsdaeh Well ofa 96t mitrdtrerplate
(available from Nunc) was added with 200 p,L of tris Fuffer (50 mIv Trig-allﬂCI Ol—clyo.gglcgm%ggg 2 jig
of anti-moubettagiogatib oy EspisiiL & HBAT SHIB gl B IS hifiZEa 1or e RSuTS at 4C. These

wells were %%'Aﬁ%w'&%%ﬂw&ﬁbﬁ%ﬂki%w{amg@@huﬁm(mﬁﬁﬂ aatitaiding 0.1% Tween 20), then

added with pi, of blocking solution (50 mM Tris-fIC1 pHY.5, 2% BlockAce ilable:fr £
Dainippon $Qﬂ$i%m6mﬁﬁfﬁ1’é“€§@?19ﬁﬁ5,af@%@déﬁgg}p%%%@é %orr o %ﬁ}geﬁgom telm(gdggture.

After washing each welliwice. With399 ald af washingesetdiorob o dritofngibridnrradchimenized
supernatant was diluted with 150 pt of buffer inlY1 tris buffer, pH 7.6 ining QA% gadium
chloride, 0.05%@6@1@#?&%&&@%%%\%%@2 ?iﬁﬁ}%?ﬁks 'ilﬂ)%‘i%‘ V\?é17 n%%g%]ir%q%g i_ttN4_
Diethylenetjamine-NN N Ninll ©episrestigaasiet) anchadteddo eathodel aahdizewaarerentt
overnight at 4C. After washing three times with 300 )th of washing soluti |,.0f buffer£i
containing 1HHIERIGHE H‘@ﬁ@ﬁ%aﬁ‘ﬁ&i‘ﬁ) v‘éfff’a%lglf?é?nﬂ-%ff IWEL%I%]R %Cr?dazslag of yc.:m
biotin-labeled PerViwas addadeand alpwedriaiitadtfonbdional atnoomicemperheupeodatied thideaction,
washing three times with 300 pL of washing solution, and 200 tff of enhancemnt reagent (1.39 g/L
potassium phﬂ@watéﬁei@é-mg/L of Tri-noctylphosphine oxide, 4.59 mg/L of . )
2-naphthoylififlaioagsaae, héhebicakl Hitodd a0 obiaighd b aceticabid)Was arrRsting agtibody
time-resolved fluorescence was measured, [0057] Fr result RiNgnE0senes&ion,
hybridoma whicReasihiBREREt iy ?ﬁ?ﬁf?%i%% ?é’%ovrvnlt%?l?nt eer%%vcg{lg ?ggcted?an%qutoto%gg/
inhibition aCtiﬂ@Mer!rE’t%@glM@ﬁﬁ&ﬁcmgﬁﬁdﬁmwmsmminedvmdnﬁglwmﬁ@ﬂ.eﬁ@%?@hIt,
cytotoxicity inhibiting activity was observeddin th c@oqeé{aan éh%%qu@\{vﬁre@lgg& glaned.dwice by
limiting dilutigRcHESR 2aRdPtnds FySH BRI CElls Weré seléctéd: From the obtained 10 clones, 4
clones exhibjtegigh ByiRieMisiydohihiiontiativityseleterstlecrsdeaia vearRumnboRi2BE¢s, and
7A7, respectively. For these antibodies, subclass of anti qfeag%r ing 'W%taﬁty
monoclonal éﬁﬂ%&yﬁ%%ﬁﬁ%@fgﬁaﬁl a\?g?%gi%’f%r% %%%%s?&iencgi , aﬁ%uﬁ was found thf‘t 1F3
was 19G2a, 2 WianitGebi Gl TGRS dGERM0IA D ivas igG2al. JUBBERMY BB A SISt Brdduce
monoclonal antibodies 1F3, and 2A4 were.deposited. wi ional Instityie-of AdvareRddndustal
Science and T’@Bﬁﬁdf&@f%? SERE} I-a’%\(?tlt-:gﬁfP 6?8§n%g%@5%gg%tar§/ (Cente? No.6, 1&%@1 Higashi,
Tsukuba-shi, ]BARAS K AP AN« 148942007, under the accession numbers of FERM

BP-11085, an[%OE%]RN(llEnF;-r%%e QGa{eB?\?gti\s/gclﬁlrence 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

i i i i r is introduced
incorporated into an expression vector, and the resultant expression vecto

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
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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 microliter plate
(available from Nunc) was added with 100 iL of tris buffer (50 mM Tris-HC1, pfl7.5) containing 1.5 [tg
of anti-mouse Fe antibody (available from Jackson ImmunoReseach) and immobilized for 16 hours at
4C. These wells were washed twice with 300 itL of washing solution, then added with 300 1.ff of

blocking solution.and left far o heurs atiseem tempasatdserto achievechlocking (anti-mause G
antibody so%d-phase plate). Alter washing twice with 300 AL of a%fn solutiggb%él /Wellaof each
antibody anehfibediaiedscbPspbsitivigd eort %&?ﬁtf&ﬁ%ﬁﬁrl‘ﬁt‘f’&lé:a\%t nké%}?élsaﬁém @ hgiwell were

added. Thep @@W@I%Qmm@fﬁg Renbmasadded anshalored 1998acbbSnight IAftewashing
four times WII? 0 itL of washing liquid and adding with 1004 /wel of Erlzadnc ment Rr?u %ntéavailable
from Perkingimerp thnsadssnefibedsserhe S Red SHPBa AR SRR Yor I Minute qi‘é 4 result,

LL73, 24, B and Tadishoued sikapqes Aading agibdty agajagidtenttoan Mahto6dFigljof0060]
Next, affinity ot LE , 2A4, 6E5, 7A7 and Mab166 with PerV was determined by surface asman
resonance anatygis, Ahl-nOrkelys S anhoagwbe widobiizethen gof:lwg’-r%‘él%o?%ﬁé%yousing

Mouse Antibo apture Kit (availab MR RELNRIASPER TbRdrastrument. Sequentially,
each PcirV/ ﬁﬁﬁ%8%§ %éssgégﬁfg}&%ék%%gcomtﬁ%t Petgg/ was loaded to éieterm_ine %D v %Je. [0061]
As a result, g% clohershowetbbighr eafinity tiaeNRIseeehY dorienedd froRg Mk SRNRY 573 7 x
1(3-1 (M)for, 1173, the.affinity of,3 L (Mufer A4, thenaffiniivofal tpnd®-dn(¥odor plobuand the
affinity of 1%(“%‘9%?\%% (%’72\%7% irné%;%r%éét to the affinity of 3.0 x%)o;M)_for Mab166 (Fi .S%).gxample
3 [0062] Sancwighrimmombaszay wathivihBaaeas erasy 15tHede Betusne SRS ﬁ‘rg& APhave a
different epitope fr ”Eﬁ@é Sandwichdsyauneassampesveeskpesh anithadyraddcitab166
was examing}é%mppe’ Irst, {A%%g?gléqv%gg?gbeled w[?%gkgiotin. Oneg hundred ftg of Mab166 and 7.853 ag
of NHS-PEQueBiodm{availednilomtiPfERCE) were mixed in 0.1M PBS (pH 7.4), and allowed to react

for 2 hours égg T(“g[ﬁ?%t;gsg}jpﬁ{{@&ﬁgg MABIWAS Ppiifies By sittaxChisibodgHomatog rapion
(G2000SW co um]n available from TOS_Oi—I) to remove unreactevtil;gbl tin from the re?ction g%lution.
[0063] Sandmimm@m@ééb@%fﬁé@k@éﬁ@?ﬁ%e@%@%%%&n@%ﬂy ||t%ff Brepdfyontion 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’
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microtiter plate (available from Nunc) was added with 100 dl of PBS (-) solution each containing 500
na of PcrY antibody (1F3, 2A4, 6F5, 7A7) and immobilized for 16 hours at 4C. These wells were
washed once with 300 d1_, of a washing solution, then added with 300 pi, of blocking solution and left
for two hours at room temperature to achieve blocking. After washing each well twice with 300 pi- of
washing solution, 100 di, of Assay Buffer (available from Wallac) containing 50 ng of PerV and 50 ng

of biotin-labeled Majl %%u‘%ﬁécﬁgg‘g@pénﬂ&lé?m%ﬁ Rk avRigh hahdCo Allerwastimgdhies. times
with washing 80 ution, 100 [11, of Assay Buffer containin% 50 ng,ofﬁE-Labeled reptavidiﬂn%:/ailable

from WallacT bk (abidedisethdratfsnigsrdBYe980 At BE roBRITEH BErLEHE A lEr Washing three
tmes with wasiiog s .adadding dOqith ol nhansement Reageab stirigdtoprbdnindtey and
, [0

< ence was measure 0641 Aé a reésu t, sandwich immunoas§a yas
Ry

then time-re5oived-fluores ‘ ! 1 immunoas
possible betwsatimnPbir1 n8oding FEED aal A NGRS YR aS VAR that the present

antbodies hagha e/t cpitonea 9B tiahe MebKOOURIG nianamplect|006sKMeasuring the
cytotoxicity inhibitionactivity of PerV antibodies For 1F3, 2A4, 6F5 and 7 7f e¥t0t0>§ é%énafli ting
e 2-fo

activity was [feakLiréab Tiheamambedy {venedaiee 130 Roap el O, 28T d

dilution Se”%%xf{géﬂ 32 4P el 10 BikatvRa dispepsethints eachonell bét9GavelhmisropidtehRlext,
mouse myeloma cell P3U1 (from ATCC) was adjusted to 5 x 106.cells/megr hgmaﬁe%liﬁ%%%yﬁggcell-line

U937 (from AfPCoyaEmdsitilisted 1B 156408 EMIBAFCHH L LS EMUrE RS 1 1640
containing S@g%rn hygragen caenaighend pet cantaringd -glutanine et phermluadavaikible from

Sigma)), and each 100 4 of cell suspension was added to the 96-well micr t Moaty
Pseudomondéhiethisiielsa Semasrdy dat f@ayoa%rﬂfaa%‘fﬁ Ceb%fiérﬁ%% }ﬁ%tggf 6%& gr& ﬁ%t%anb Borfoth

(Difco) was agjusteshiohal 208eiUmidna egiauliviievaeidor, aidaaddedimradusinguhe o104/ well,
and cultured for 3 hours at 37C in the pr?sence of 5% CO2. After stirring for 3 hours, each 10 dt, of
WST-8 (availsisidfrenh-riic eHBrfical €b°arie FWhedd8ed, and cultured at 37C in the presence of
5% CO2 for ?Ob@lﬂs forthe case of myelame. vell Ride on fohitthooe ToHthkatasadopyg8l eiin As a
result, when leukocyte U937 cell was used, cytotoxicity inhibiting.actvity 3Mdor1F3,
20.7 nM for mpqw%@m%@@,3&&?&%&?&%\%’%5? 7&';2 ih o%%%lgﬁ %’h?%ﬁ%grg %h\gg?ié nM for Mabl
66, and when yslgmaagalbhidRl ivasnises, sytiotoxicity hhititiNg. activitp¢lC B0y hasse Amthsy 1F3,
16 niVI for 2A4, 7.3 nM for 6E5, and 6.0 nM for 7A7 in contrast t 168.ThatisnlF3,
2A4, 6F5 an@?ﬁ@h%?ﬂ&ﬁ%ﬁ%%}f&%&fﬁ@emféri%rlﬂotneag%?vr}f)f &%?aéc%tﬁfgg%]t%@rﬁl ab166 which has been
previously deggrbgd {Frank pleatnT hestnismalf iefectibus Oiseasparine0RNSI cneslipe 66) @11, 4 and
Fig. 5). Example 5 [0067] Preparation of truncated Pery Tyun ' gﬂ§6pg- ShvagRigrared in
the following YlanH& ARSYHERAMANT-SHISy PFCRWIthS 933[@%%%%‘73%' ‘ _
GCTCGAGGATGROARCEGHCTEACEBE (SEQrDaND:cBhsing 3githssipiméy introducing the
OTTAAGCTTCTCGAAGGGGTAE};C SEQ ID NQ: 6) by uising pQE30-PerV being a PcrV antigen
protein expreSSRF ARG Y Hemiiate Was Tréated with restriction enzymes Bamlll and Hindlll, and
inserted into pEJEBAb (RyailakttesitorMiatagend. Iftbisbnaandimgptide wedtor s AR ARESTTHD E. coli
strain BI21-DE3 to obtain recombinant E. coli (fruncat V- )ad G EXRISSRIGNSHAIN Was
pre-cultured 874 \‘iﬂslkégedgysoh%}%&%gt \gtl%ﬁ:cl(ﬁs ' m %%@%Aﬁ?p%%iﬁ liquid culture medium. Two mL
of pre-culture digiie weag added sutetBOBIMIGT CRyRmpiciHiiguirrEuRereelpratbReft SItEIed At 37C,

and when 0D600 reached.0.5, the culture liquid ' i gge@q@elﬁ@r PG wasadded
to final conceftRAHBIE @S " 8§ zél?ﬁ%e#%?rfgr? é/%@%%{#ﬁ%ﬁ%ﬂﬁ cells were collegt(ed by

centrifuging aEAGn¥&EERAI 930 HaiRies Vihesiieratainedas dehiovd 6 SRRITRIBY, ANEHO L of

Buffer X (25 mM Tris-]ICI 5), 150 mM NacCl, 12} centaiINnehEckY0 IMSPZYImEl (@vaiable
from Sigma) W5 &’&a‘ie(ﬁlfé%?éope#é an Ogtﬁé%%ﬁéégg%%ﬁésgt%o% ice for 1 hour, and then sonicated

under coolinggesige. iventasatublebastidnasdstapphauitaa KRN eptafngQuiagar), Androm

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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eluted with Buffer Y (25 mM Tris-HC1 (pH 7.5), 150 mM NacCl, 200 mM Imidazole). The eluted fraction
was dialyzed with 10 mM phosphate buffer (pH 7.4). [0068] Determination of epitope region

Each well of a 96-well microtiter plate (available from Nunc) was added with 150 pE of tris buffer (50
/mM Tris-HCI, pH 7.5) containing 1.5 [1g of anti-mouse IgG Fe antibody (available from Jackson
ImmunoResearch) and immobilized for 16 hours at 4C. These wells were washed twice with 300 [.tL of
a washing solution, then added.with 300, = of blacking solytiomandiel ferivve bordmataaonties
temperaturé’%%?&&l?’é%%%\gér}%%%tgﬁ \}\Yé?h%gg each well an;%h with 300 tff fwash%i}{g li uidé E%?Ch well
was added withiR fibk_didkRer\aatgiyedy Bolutisaramgtebiviaterd &ﬂ%%‘ilﬁré?ﬁ?}n' SBF Cnag Tl wi h Buffer
C (50 mM tris buffer containing 0.9% sodiumchlgride,:0;00%2RdBy a7dgrod %l bovinegsetom
albumin, O.M%‘ﬁ%—gw%g?%naaﬂgbftﬁ l%?;%hylgetriamine-N,I\J,Nl,N", entaacetticma\l/%idﬁ(p 7.6),
followed by 507it obfudiabeldd StréptavidiA @vaRIRTRe PERIN BLMERY'SSton diluted’into a
concentration of 200.ng/mE,with Buffe SRTN1 1 f trupcatashRarvryatein dikiteddniasgitien the
concentratio‘fPWifH‘ﬁE‘g %885‘9%%“%%}%(1 50%,% biotinylated PcrV ﬁl.u iogi/ iIul‘ierzlgtjr(i)r&tﬁ)d?1
concentratiopsiAlifd. g/ exprastioB wifetoCfan eetl 6 ARG 1RA X BISARS |bar§3t(.) fter washing three
times with 300 xL of washing solution, 200431 , 9f aRLnbancementiteagent (available from PERKIN
ELMER) wa&5d&8 faé%& r%%s-lr%%o%ve% quorescenc%é@was measured (Fig, P)g{?l%gf] A2 JesHlL, PerVv
antibodies 1FR)2A4 Pepi®, tomgnined ¢ bl MA0IES, WhidRSER Model example o PerV
neutralizing antib g@ previously dasgrbes, exhibiediseastivipraytnfelbtength Piev (1P2pidYleOn the
other hand, \%Hi‘lrél?l arsldnéaxg%hq?/ved reactivity?vith Pcrv (136-233%, A\/Igé) 6, anglh?scw and
12149 lackingonetitrializiAG Rotisidy iaithacerssen r@Xentiry. mayY Bindiiyg Aralysis by Western blotting
was also conduct§d. P\yﬁfig&r%pww%r%g[ynﬁroiﬁ{rbwcﬁpﬂﬁe@mﬁbﬁ}%ﬁ@&]’, avnshpBeiing
transferred t§'BVYDE membrane. The transferred membrane was blocked with PBS contaifiing,d%
Block Ace (availabledrdimDaRbporesingildndPraiia &b SRESKoom temperature for 2 hours

under shaking. PcrV anti sQluti i intorddultgimbxwas donlectethatmémbeaingcaiofied to
react overnig%?uasf%?}g)r%%%ﬂ%ln%ﬁ%g {\le?i;tﬁgwashing buffer & (10 M BospIelE AP (R 2.
0.05% Tureear@pl AsBecAiotig AoMHaHRP RaBBikd HUii-Rofse %% ar%l)g{bo y (available from GE
Healthcare) solution was, added fe thedaembianen Anchallgieed tarbeast forcthhdlrs dbromethod
temperature. IWereafs[er, the membrane was washed with washing buffer B, and the signal was
detected by HEbu@laxyvedesinl BigtOSection System (available from GE Healthcare) (Fig. 7). While
PerV neutrall 6&5‘%&%‘R%@lt?&okﬁﬁaaﬂgc%%feg@mmmmmuﬂamagthhpmf wadl boFmastdied
PerV(136-233), IMab166 as well as 9012 and 12H9 reacted on%with fgygleyqﬁb@ﬁga\/,sgggﬂ@pot

react with trunnséat Rer (1361138)Y [0690] FhilaeiSiiatrafed that epifope region of Perv

neutralization antihodies, &3 and 2Advas asiagion cadiegpovidigyieranghs ciBFEgigndhesbisss,
and Mab166, §b12 and 12H9 did not exclusively have an epitope region. carrespondingite @ming acid
residues 136-1288 bexsathle MqOTERf e ARALR I FREVES sp@&?ﬁc region of PerV protein and strength
of evtotoxicity ; .. Lsing fulldenath iRenddfigiio SiQel BhN@i) and sranente® PEAARISRI: (having

amino acid sequence corresponding to positions 136 t0.233 in S %I NOE) s RUPBRESSIOR tasisef
cytotoxicity inhimnﬁ@%@ivwli?@?so%ﬂ@ ML TEE T %ror?d%cte in the following manner.

First, 1F3, 2A4 and Mable6wera.psisiad torar56ofRbrpueRe: 2 i anersird GubsinEs pltively,
and 10 ph, of these antibodies were added. e 96-well plate. For each test.gangentiatigiRHange,
each 10 ph of ﬁmaﬂéﬂétﬁﬂwm#d}:“fgﬁgg:ed &r %%tnell uﬁ?molar ratios of 3%, 10, 3,1and 0.3
folds was addeq].tg,96-well plate, and kept still for 30 minutes at room temperature. Next, myelorna cell
P3U I was prepared into 5 x 106 cells/mL in cell culture medium. (RPN 1640 ¢oatainira.serium a
hydrogen carbbH¥e] aﬁdﬂ‘?@f’@&%iﬂm’é’? @’Ilﬁ’?a h? "an ¢ lﬁg%o gFeda_l(avai able from Sigma)), and each
70 plh was addgd 10.the 96iwelkmisseplate. Fuethimnea baptenialiquitrdl PAERAsH R 8 iiRoda

strain SR24 cuitured overnight in Mueller Hinton Broth (Difcg)adj HO e hvs 1 O3 clanindi steasd.
added in an aniRRRACHITED W@WY&%&EIM@S&O%@%@?@ gt %YQC%%%% presenc}é:L of 5% CO2, After
lapse of 3 hours, £a6R A, W RIpWSIT-8yavailadial foomukciskigh oHemidATa8 R ters D UENE Uhd
cultured at 37C In the presence of 5% CO2 for 3 hours. Aftef.¢ g%’of-ﬁggfﬁ@s@morb@émﬁ)mas
measured at a WaVEIERGS of HE AN 00 P A a ?gg%lt,a %F%&§£Bg4 exhilbited,higher cytotoxicity
inhibition activity than-Mabdiee;dathen SubdengtvRenjcprominnarasddimins TaH B S HECR Bt
anti-PerV antibodies were suppressed jn a Pct-V dose-d 2p0s(ddHthR) Whemtisincated
PcrV (136-233)ksdtkincmbatietdthe Jfﬁ?u T CRAonaT

itiSH 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 PcrV (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 recognizinghe different epitopes (e.g Mab166). In other
words, it can be concluded that cytotoxicity inhibiting activity depends on the epitope region
recognized by Pci-V antibody, and the antibody reacts with 136-233 region of PerV protein has a



strong neutralizing ancitivity. Example 7 [0074] Analysis of amino acid sequence of PerV antibody (1
F3 and 2A4) From the established hybridoma cells, RNA was extracted using RNeasy Mini Kit
(available from Q1AGEN). From 1 itg 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 cDNIA were TAGAGTCACCGAGGAGCCAGTTGT (SEQ ID NO: 7) for

1F3, and TCCAGAGTICCAAGICACAGTCAC (SEQ ID NO: 8) for 2Ad, Pri NRAGE
method We'refh@@@@m@W@@MA@A@@@W&@%@Q%&%&BP%%O@glﬁfg?lﬁE , and

AGGGGCGAGS g@%@%ﬁ%&@@@%%(%@,lmmmelmeﬁdipmA.lm aifplified-fitgments

were clone %y T A Cloning Kit (available from Invitrogen), and sequenced by Applied
Biosystemsi313G:@brdneRHaNR AR PSHT ﬂﬁsdﬁeed Biosystems). Analytical result is shown in

Fig. 10 for IF3, 39! IR Fifiarhlafetaed: Wnghissealapplicailityr 8676 ]iThentitondeledaraiesdy '6f the

present inventiort or a part thereof not only had high affinity with Pe alseaibisd sieng
inhibiting adtieiyporm Eyrasiigtier BadRB Y %éﬁl?gfrﬁsslgl%é?rﬁ%cr%sﬁ ;6 mainosa. Thereforg: the

pharmace U%%q'&&mg%?i@ﬁébﬁ%t@&@& the-manpctbaakantiobiy breegart SErerss LSS 8%y

therapeutic drug for Pseudomonas aerugingsa-related infectj ich is.guLgnty £RA%IESrRAES being
difficult to beaigieeriAtnsdicaL fiele™ hﬁ%‘ﬁ%ﬁ\%g fo/g%nqgﬁ% rtalpnal antit?ody or antibody

fragment thegeof.havingdts meepeRitierepitopélatpositiortoot 136He PEBRREFHIHG At APE8E I Ace of

SEQ ID NO: 1. 2. A monoclonal antibody or. antihody fra , ingaming asidisgedence of
whole cornpreriainiagt 8 SIeRATIRG r@'&%ﬂd(& I%e rr?%%gﬁ%ﬁ?%?g; 1

onal antibody produced by either_of

hybridoma depgsited asan acaessioerignieriohFERNS R IGSReERFBHIoH A REIKs an

accession number of FERM BP-11086. 3. A monoclgnal anti Ntibedy fragmsmhhsisehtwhich
is produced %ﬁﬁeﬁﬂ‘i@‘r”m%ﬁ&}& %8@66%?}@8'%& an glcf!‘g ss%%%%érlﬁgce%r of F%)SRM BP-11085, anﬂ

hybridoma dgRegited] as.gnaascessiodcnuniberod@ERMIBRAKTSE 12 AdFHRIoMU ANELEHy Gt

antibody fragment thereof havirﬁ%ﬂ%) g: th%ggg(\)/x chain variable region, complementarity determining
regions incluéiRgPHBEON d'adld'séquence: SETSYWMH (SEQ ID NO: .

15),
INPSNGRTNYNEKENFASEQ DN 6)anct MeAy vk W@Sﬂﬁ}@@%@?‘ﬁfﬁh?‘é‘ﬁé’%@n the
light chain variable region, complementarity determining regi I{WBHJ&%IOH@WMQ afipinatacid
sequence: SASFEYSONVREYSED T RIOPYS)! )LIFSDQLAS (seggﬁé : 19) and IQWRNYPFT (SEQ ID
NO: 20).  water-soluble dextran, pectin, methyl cellulose, ethyl cellulose, casein, diglycetin,
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 regions of H chain and L chain were cloned by
RT-PCR method. Each fragment amplified by PCR was inserted into Nhel-Notl site of
pcDNA3.1 (+) vector (available from Invitrogen Corporation), and a multi—cloning‘ site
was further incorporated for allowing a DNA fragment of variable region part t0 be
inserted.

Next, after splitting gene sequence of H chain and L chain of Mab166 variable
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5.A monoclonal antibody or antibody fragment thereof, having 1) in the h i [ i
complgmentarlty determining regions including the following gmizlo acid szz\tljstler?(r:]:'lns\l/?ggt\):i\r/\?lg\]ll?g’EQ
!’D‘ NO.I 21), YITYNG_DTSYNE’SLKS (SEQ ID NO: 22) and SRNYYGAWFAY (SEQ.ID NO: 23), and 2)
in f[he light chain variable region, complementarity determining regions including the foIIoWing ’amino
acid sequence: KASQYVGTTVA (SEQ ID NO: 24), RASTRHT (SEQ ID NO: 25) and QQYCSSPLT

(SE_Q ID NO: 26), 6.A mpnoclon ti ' trenes i 1ealyashai
\éarlfable reé‘fg’ho 2|lr1"1tg lgrﬂir?gugt%r?egqggﬁ%e%?g}é%g%ﬁl\%% glnd 2‘2 aE} h???g}i?\}gfi] lgi 4 ﬁ%ﬂ
thae\/rlg(g);f ?]mlamaaieldsecﬁlagw@sgé@ I@W@!}’@.‘"@?ﬁ ARSI néﬁ%y 1§rasfﬁt%\£y§%%%1ent
ke Chg}/égé;g}l_& %@g@ﬁ%&%@ﬁ%ﬁ’%@?&{%&?ﬂ@ﬂﬁ%&g anineracio s8duentm dbSENNO: 13, and 2)
K 1able region having amino acid sequence of SEQ |D NO: 14. 8. A phar ' ’al
composition comprisiegotise &Rtibty ardhtiisH tgnseIcHiEie #38%8?8}1% 85%%%h@%§%%§15 1to

f,asan aCtlir\llt% lﬁ%‘i%%?@f cgf.gH{'eug'ing]L]iBg@anQ@Q@-Q@@@l@@ﬁ%l@rﬁom [nvitrogen 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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His-Bind Columns (available from Novagen), and then eluted with buffer B (20 mM
phosphate buffer (pH 7.4), 500 mM NaCl) containing 200 mM imidazole. The final
elution fraction was dialyzed against 10 mM phosphate buffer (pH 7.4) to replace the
buffer.

[0053] Biotin labeling of antigen

PcrV 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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with 300 pL of washing solution, 50 pL of hybridoma culture supernatant was diluted with
150 uL of buffer C (50 mM tris buffer, pH 7.6 containing 0.9% sodium chloride, 0.05%
sodium azide, 0.5% bovine serum albumin, 0.01% Tween80, and 25 uM
Diethylenetriamine-N,N,N’,N”* N”’-pentaacetic acid) and added to each well, and allowed
to react overnight 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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Nunc) was added with 100 pL of tris buffer (50 mM Tris-HC, pH7.5) containing 1.5 ug
of anti-mouse Fc antibody (available from Jackson ImmunoReseach) and immobilized for
16 hours at 4°C. These wells were washed twice with 300 pL of washing solution, then
added with 300 pL of blocking solution and left for two hours at room temperature to
achieve blocking (anti-mouse IgG antibody solid-phased plate). After washing twice
with 300 uL of washing solution, 2 ng/well of each antibody and non-labeled PerV at five
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.
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After completion of culture, absorbance 450 nm was measured.
[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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[0068] Determination of epitope region

Each well of a 96-well microtiter plate (available from Nunc) was added with 150

pL of tris buffer (50 mM Tris-HCl, pH 7.5) containing 1.5 pg of anti-mouse IgG 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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buffer B, and the signal was detected by ECL Plus Western Blot Detection System
(available from GE Healthcare) (Fig. 7). While PerV neutralization antibodies 1F3 and 2A4
reacted with both of full-length PcrV and truncated PerV(136-233), Mab166 as well as
9D12 and 12H9 reacted only with full-length PcrV, 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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antibodies were suppressed in a PerV dose-dependent manner (Fig. 8). When truncated
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 PerV 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



8/10 Figure 9 Suppression of neutralizing activity with truncated PcrV 1F3 120 - 100 x 80/-4- No
PerV(136-233) 0 "5..../)4; x30 60Ac400F _o020-"lacO--. .-,x, 1- -2 0.1101000

to be treated in medical field.
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IgG (nM) No PerV(136-233) x x30 -) -0- - - x31>-+ PcrV(136-233) ts - 1001000 9/10 m166 z3P%
120 10074 080 MCSLLP

CLAIMS

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

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.
27
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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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10/10 Figure 10 (SEQ ID NO: 11, 12) Heavy Chain
QVQLQQPGAELSTKPGASITKLSCICASGYSFTSYWMHWVKQRPGQGLENNIGEINPSN

GRTNYNEKFNTKATLTVDTSSSTAYMQLSSLTSEDSAVYYCVLYGNVVVYYTMDYW GQGTSVTVSS
‘Light Chain QTVLTQSPTEVISASLGEEITUPCSASTSV.SYMEVVYQQKSGTSPKILITITSKIASGVPS
RFSGSGSGTEYSLT1SSVEAEDNATAYCHOWRN I(:)TEGSGTKLEIKRAD Figure 11 (SEQ ID No:
13, 14) Heavy Chain DVQLQESGP GIN-1.CP SQSLSLT C | GYS ITSDIAWNIAIRQF P
GNKLEWMGYITYNG '

DTSNNPSLKSKISIARDTSKNQFFLQLNSVTTEDTATYSCAGSRNYYGAWFAYWGQG TLVTVSA
Light Chain RRMAMEQSHKFMSTSIGDRVSINYKASQYVGTTVAVVYQQKSGHSPKLLIYRASTRHTG

VPDRFTGSGSGTDFTLNISNVQSEDLADYFCQQYCSSPLTFGAGTYLEVKRAD SEQ SEQUENCE
LISTING <110> SHIONOGI&CC..LTD. <120> antibodies to-PorV <130>08P00114

120
100 4 R
| e | 3
2 | o ) A
" =166
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0 S ;
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Figure 2
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m1l66 3. 0Xx107°
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TAT 1. 1xXx107°




<160> 26 <170> Patentln version 3.1 <210> 1 <211> 294 <212> PRT <213> Pseudamonas
aeruginosa <400> 1 Met Gin Val Arg Asn Lou Asn Ala Ala Arg Gin Len Phe Len Asp Gin 151015 Len
Len Ala Ala Ser Ala Ala Pro Ala Ser Ala Gin Gin Gin Giu Leu 202530 Lou Ala Len Len Arg Ser Gin Arg
1le Val Len Ala His Ala Gly Gin 354045 Pro Len Serz%iﬂ Ala Gin Val Len Lys Ala Len Ala Trp Len Lou
Ala 505560 Ala Asn Pro Ser Ala Pro Pro Gly Gin Giy Leu Gin Val Len Arg Gin 65707580 Val Len Gin

Ala Arg Arg Gin Pro Gly Ala Gin Trp Asp Len Arg Gin 859095 Phe Len Val Ser Ala Tyr Phe Ser Lou
His Giy Arg }I?_.eu AspBGiu Asp 100105110
igure
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Val lie Giy Val Tyr Lys Asp Val Lou Gin Thr Gin Asp Gly Lys Arg 115120125 Lys Ala Len Len Asp Gin
Len Lys Ala Len Thr Ala Gin Len Lys Val 130135140 Tyr Ser Val lle GIn Ser Gin lie Aso Ala Ala Len
Ser Ala Lys Gin 145150155160 Gly lle Arg lle Asp Ala Gly Gly lle Asp Len Val Asp Pro Thr Len
1165170175 Tyr Gly Tyr Ala Val Gly Asp Pro Arg Tr@)T s Asp Ser Pro Gin Tyr 180185190 Ala Len Len
Ser Asn Len Asp Thr Phe Ser Gly Lys Len Ser lle Lys 195200205 SEO Ser Asp Glu Tyr Pro Phe Glu
Lys Asp Asi Preo Val Gly Asn Phe 225230235240 Ala Thr Thr Val Ser Asp Arg Ser Arg Pro Leu
Asn Asp Lys Val Mn 245250255 Glu Lys Thr Thr Leu Lw Asn Asp Thr Ser Ser Arg Tyr Asn Ser Ala

140 - 1F3
_ o
R 120 5 2/::\
= 1 ---@ - 6F5
£ 100 |
s | —-@-—TAT7
£ 80 — -0 - m166
ey :

[T i
k3] 60
c :

o |
£ 40 -
£ i d
.-g 20 S / /’,

- / // . /O
1.0 10.0 100.0 1000.0

1gG (nM}



260265270 Val Glu Ala Leu Asn Arg Phe lle Gin Lys Tyr Asp Ser Val Leu Arg 275280285 Asp lle Lou
Ser Ala lle 290 <210> 2 <211> 885 <212> DNA <213> Pseudomonas aeruginosa <400> 2 atggaagtca
gaaaccttaa tgocgotcgc gagctgttoc tggacgagct cotggocgog60 toggoggogo ctgccagtgo cgagcaggag
gaactgotgg ccotgttgcg cagcgagoggl20 atcgtgcetgg cg €go0gg ccagcogotg agcgaggcgc aagtgctcaa
ggcgotogccE@uggtigotcg cggcoaatcc gtccgegcect coéob gcagg goctogaggt actcogegaa240 gtoctgcagg
cacgtoggoa goccggtgeg cagtgggatc tgogcgagtt cctggtgtcg300 gcectatttca goctgcacgg gegtetcgac
gaggatgtca toggtgtcta caaggatgtc360 ctgcagaccc aggacggcaa gcgcaaggcg ctgotcgacg agotoaaggo

gctgaccgeg420 gagttgaagg totagaghdiegagstiaPaprvahe@®dy cogegctgta ggccaagcag480 ggcatcagga
tcgacgotgg oggtatcgat ctggtegace-ocacgetata tggotatgec540—
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gtcggogatc ccaggtggaa ggacagccoo gagtatgcge tgctgagoaa tetggatacc600 ttoagoggcea agatgtcgat
caaggatttt otcagoggot cgocgaagca gagoggggag660 ctcaagggcc tcagcgatga gtacccottc gagaaggaca
acaaccoggt oggoaattto720 gcoaccacgg tgagcgaccg ctogcgtcog ctgaacgaca aggtcaacga

gaagaccacc/80 ctgctcaacg acaccagcto cogctacaac éplggoggtog aggcgotcaa cogottcatc840 cagaaatacg
acagogtcctggagadatt ctcagegega tctag885 <210> 3 <211> 33 <212> DNA <213> primer <400> 3

attgcatgoa tggaagtoag aaaccttaat 33 PAA1T-334P12> DNA <213> Artificial <220> <223>
primer <400> 4 ?(Eﬁﬁ)’er?ﬂ'ﬁﬂg % )2

MW. (kDa) cpp  migs 1F3  2A4 9D12  12H9

|

Truncated PcrV (136-233)

MW. (kDa) cgg  m1e6 1F3  2A4 9D12 12H9

-

110 —
80 —
60 —
50 —
40 —

30 —

20 —




SEO tatttcgaag atctagcgcg actottacag ego33 <210> 5 <211> 27 <212> DNA <213> Atrtificial <220>

<223> primer <400> 5 gctcgaggat ccoaaggcgc tgaccgec27 <210> 6 <211> 23 <212> DNA <213>
Artificial <220> <223> primer <400> 6 gttaagcttc tcgaagggta etc 23

6/10

Figure 8

Suppression of neutralizing activity with full-length PerV
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<210> 7 <211> 24 <212> DNA <213> Atrtificial <220> <223> primer <400> 7 tagagtcacc gaggagccag
ttgt24 <210> 8 <211> 24 <212> DNA <213> Artificial <220> <223> primer <400> 8 tccagagttc
caagtcacag toac24 <210> 9 <211> 30 <212> DNA7</%3> Artificial <220> <223> primer
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<400> 9 aggggccagt ggatagaccg atggggctgt30 <210> 10 <211> 30 <212> DNA <213> Artificial <220>
<223> primer SEG <210> 11 <211> 121 <212> PRT <213> Atrtificial <220> <223> VH of Antibody
1F3 <400> li Gin Val Gin Leu Gin Gin Pro Gly Ala GJy J-ou Val Lys Pro Gly Ala 151015 Ser Val Lys

Leu Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 202530 Trp Met His Trp Val Lys Gin Arg Pro Sly
Gin Sly LeulGgwErp lle

Suppression of neutralizing activity with truncated PerV
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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 13220 <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
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Glu Trp Tyr Gin Gin Lys Ser Sly Thr Ser Pro L

ys lle Leu lle Tyr 354045 Thr Thr Ser Lys Leu Ala Ser
i:y \é?l Pro Ser Arg Phe Ser Sly Ser 505560 Sty Ser Gly Thr Phe Tyr Ser Leu Thr its ySer Ser Vat Giu
<2a11 u 65707580 SEQ Phe Gly §er Gly Thr Lys Leu OW He Lys Arg Ala APP 100105 <210> 13
: > 120 <212> PRT <213> Artificial <220> <22320¥d of Antibody 2A4 <400> 13 Asp Val Gin Leu

(SEQ ID NO: 11, 12)
Heavy Chain
QVQLQQPGAELVKPGASVKLSCKASGYSFTSYWMHWVKQRPGQGLEWIGEINPSN

GRTNYNEKFNTKATLTVDTSSSTAYMQLSSLTSEDSAV YYCVLYGNYVVYYTMDYW
GQGTSVTVSS

Light Chain

QIVLTQSPTIMSASLGEEITLTCSASTSVSYMEWYQQKSGTSPKILIYTTSKLASGVPS
RFSGSGSGTFYSLTISSVEAEDAADYYCHQWRNYPFTFGSGTKLEIKRAD

Figure 11

(SEQ ID NO: 13, 14)

Heavy Chain
DVQLQESGPGLVKPSQSLSLTCTVTGYSITSDYAWNWIRQFPGNKLEWMGYITYNG

DTSYNPSLKSRISLARDTSKNQFFLQLNSVTTEDTATY SCAGSRNYYGAWFAYWGQG
TLVIVSA

Light Chain

DIVMTQSHKFMSTSIGDRVSINYKAS QYVGTTVAWYQQKSGHSPKLLIYRASTRHTG
VPDRFTGSGSGTDFTLNISNVQSEDLADYFCQQYCSSPLTF GAGTYLEVKRAD




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 Gly Thr Lou Val Thr Val Ser Ala 115120 <210> 14 <211> 110 <212> PRT <213> Attificial
<220> <223> VL of Antibody 2A4 (400> 14 Asp lie Val Mef,Thr Gin Ser His Lys Phe Met Ser!Thr Ser
lle Cly 151015 Asp Arg Val Ser |ISSEYMCEyrIBYidiGAla Ser Gin Tyr Val Gly Thr Thr 202530

<110> SHIONOGI&GO. , LTD.
<120> antibodies to PorV
<130> 08P00114

<160> 26

170> Patentin version 3.1

210> 1

Q211> 204

{212> PRT

<213> Pseudomonas aeruginosa

<400> 1
¥6t Glu Val Arg ésn Leu Asn Ala Ala Arg Giu Leu Phe Leu ?gp Glu

Leu Leu Ala Ala Ser Ala Ala Pro Ala Ser Ala Giu Gin Glu Glu Leu
20 ’ 25 30

Leu Ala Leu Leu Arg Ser Glu Arg lle Val Leu Ala

His Ala Gly Gin
35 40 45

Pro Leu Ser Giu Ala GIn Val Leu Lys Ala Leu Ala Trp Leu Leu Ala
50 55 60

Ala Asn Pro Ser Ala Pro Pro Gly Gin Gly Leu Glu Val Leu Arg Glu
65 70 75 80

Val Leu Gin Ala Arg Arg Gin Pro Gly Ala Gin Trp Asp Leu Arg Glu
85 90 95

Phe Leu Val Ser Ala Tyr Phe Ser Leu His Gly Arg Leu Asp Glu Asp
100 105 110

Val Tyr Lys Asp Val Leu Gin Thr Gin Asp Gly Lys Arg

Val lie Gly
115 120 125

Lys $§8 Leu Leu Asp Glu Leu Lys Ala Leu Thr ? Giu Leu Lys Val

135

Tyr Ser Val lie @in Ser Gin [le Asn Ala ?

Leu Ser Ala Lys @
145 150 1

Gly lie Arg lle Asp Ala Gly Gly tle Asp Leu Val Asp Pro Thr Leu
165 170 175

Tyr Gly Tyr Ala Val Gly Asp Pro Arg Trp Lys Asp Ser Pro Giu Tyr
180 185 190

Ala Leu Leu Ser Asn Leu Asp Thr Phe Ser Gly Lys Leu Ser lie Lys
195 200 205

Asp Phe Leu Ser Gly Ser Pro Lys Gin Ser Gly Glu Leu Lys Gly Leu
210 215 220



Val Aa Trp Tyr Gin Gin Lys Ser Gly His Ser Pro Lys Leu Lou lie 354045 T [
yr Arg Ala Ser Thr Arg His

Thr Gly Val Pro Asp Arg Phe Thr Gly 5055GO Ser 0:y Ser Gly Thr Asp Phe Pm Len Asn He Segr Asr

Val GIn Ser 65707580 SEQ Glu Asp Lou Ala Asp Tyr Phe Cys Gin Gin Tyr Cys Ser Ser Pro Lou

igig%P'g]I[ PQTSGIE&AIfa Gly Thr Tyr Lou Giu Vol Lys Arg Ala Asp 100105110 <210> 15 <211> 8
> < > Artificial <220> <223> i
Met yg% Asp Glu Tyr Pro 328 Glu Lys Asp Asg /égcrsw:(gﬁlvoa( gG[ilny3 ﬂ%ag% chain <400> 15 Ser Phe Thr Ser Tyr Trp

Ma Tnr Thr Val Ser Asp Arg Ser Arg Pro Leu Asn Asp Lys Val Asn
245 250 255
Giu Lys Thr Thr Leu Leu Asn Asp Thr Ser Ser Arg Tyr Asn Ser Ala
260 265 270
Val Glu Ala Leu Asn Arg Phe lle Gin Lys Tyr Asp Ser Val Leu Arg
275 280 285
Asp lle Leu Ser Ala lle
290

2100 2

211> 88b

<212> DNA

<213> Pseudomonas aeruginosa

400> 2
atggaagtoa gaaaccttaa tgecgotoge gagotgttoc tggacgaget cotggoogeg 60

teggogeoge ctgocagtgs cgagcaggag gaactgctge coctgttecg cagogageoges 120
atcgtgotee cccacgoogg coagccgcte agogaggcec aagtgctcaa ggogotogoo 180
tggttgcteg cggecaatec gtocgogect cogggecage goctogaggt actccgcgaa 240
etoctgcagg cacgtoggoa gocoggteog cagtgggato tgcgogagtt cotggtgteg 300
gooctatttca goctgoacgg gogtetogac gaggatgtca tcggtgteota caaggatgtc 360
ctgcagacce aggacggeaa gogcaaggeg ctgotcogacg agctcaagge gotgaccgog 420
.gagttgaagg totacagogt gatcoagtog cagatcaacg cogoegelgto ggoccaageag 480
gegcatcagga togacgoteg cggtategat ctggtegace ccacgetata tggetatgec 540
gteggogate ccaggtggaa ggacagosce gagtatgcge tgctgagcaa totggatace 600
ttcagcggea agotgtogat caaggatttt ctcagogget cgocgaagca gagogggeag 660
ctcaagggee tcagegatga gtaccccttc gagaaggaca acaacccggt cggeaattte 720
gocaccacgg tgagegaccg ctogogtcog ctgaacgaca aggicaacga gaagaccace 780
ctgotcaace acaccagetc cogetacaac tcggegetog aggogotoaa ccgcttoate 840
cagaaatacg acagegtect gogegacatt ctcoagogoga tetag 885
210> 3

Q211> 33

<212> DNA

{213> primer

<400> 3

attgcatgea tggaagtcag aaaccitaat goc 33

210> 4

211> 33

212> DNA

<213> Artificial

<220>
223> primer

<400> 4



15 <210> 16 <211> 16 <212> PRT <213> Artificial <220> <223> 0082 of 1F3 heavy chain <400> 16
lie Asn Pro Ser Asn Gly Arg Thr Mn Tyr Asn Gip Lys Phe Asn Thr 1 <210> <211> <212> <213> <220>

<223> <400> 5 17 12 PRT Artificial 0083 of 1F3 heavy chain 17 10 15 Tyr Gly Asn Tyr V
o A panh yr Gly yr Vol Vol Tyr Tyr

SEQ
tatttogaag atctagegeg actctlacag cgc 33

<210> 5

Q11> 27

<212> DNA

<213> Artificial

220>
223> primer

<400> 5
getogaggat cccaaggege tgaccgo 27

Q210> 6

211> 23

<212> DNA

213> Artificial

220>
223> primer

400> 6 .
gttaagottc tcgaagegta cto 23

10> 1

Q11> 24

<212> DNA

213> Artificial

220>
{223> primer

<400> 7
tagagtcacc gaggagecag tigt 24

210> 8

Q11> 24

<212> DNA

213> Artificial

220>
<223> primer

<400> 8
tccagagttc caagtcacag tcac 24

210> 9

211> 30

<212> DNA

213> Artificial

220>
223> nprimer

<400> 9
aggggccagt ggatagaceg atgggegctgt 30

210> 10

Q211> 30

<212> DNA

<213> Artificial

220>
<223> primer

<400> 10 ;
aggggocagt gpatagactg atgggggtst 30



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> Atrtificial <220>
<223> CDR2 of 163 light chain <400> 19 SEG Thr Thr Ser Lys Leu Ala Ser 15 <210> 20

SEQ
210> 1
Q211> 121
212> PRT
213> Artificial

220>
223> VH of Antibody 1F3

<400> 11

?In Val Gin Leu gln Gin Pro Gly Ala Glu Leu Val Lys Pro ? y Ala

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30

Trp Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lle
35 40 45

Gly Glu Ile Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Asn Thr Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 80 85

Val Leu Tyr ? Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Gly

ly
00 105 110

Gin Gly Thr Ser Val Thr Val Ser Ser
115 120

210> 12
Q211> 109
212> PRT
213> Artificial

<223> VL of Antibody 1F3
400> 12

?In fle Val Leu ghr Gin Ser Pro Thr {ée Met Ser Ala Ser %gu Gly

Glu Glu tle Thr Leu Thr Cys Ser Ala Ser Thr Ser Val Ser Tyr Wet
20 25 30

Glu Trp ggr Gin Gin Lys Ser Gly Thr Ser Pro Lys L%e Leu lle Tyr

Thr Thr Ser Lys Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Phe Tyr Ser Leu Thr lle Ser Ser Val Glu Ala Glu
65 70 75 , 80

Asp Ala Ala Asp Tyr Tyr Cys His Gin Trp Arg Asn Tyr Pro Phe Thr
85 90 95



<211> 9 <212> PRT <213> Artificial <220> <223> 00R3 of 1F3 _Ii_ght chain <400> 20 His Gin Trp4Arg
Asn Tyr Pro Phe Thr 5 <210> 21 <211> 9 <212> PRT <213>Artificial <220> <222> CDR1 of 2A .
heavy chain <400> 21 Ser lle Thr Ser Asp Tyr Ala Trp Asn 15 <210> 22 <211> 16 <212> PRT <

Artificial <220> <223> CDR2 of 2A4 heavy chain <400> 228EQ

Phe Gly Ser Gly Thr Lys Leu Glu fle Lys Arg Ala Asp
100 105

<210> 13
211> 120
<212> PRT
<213> Artificial

<220>
<223> VH of Antibody 2A4

<400> 13
?sp Vai Gin Leu gtn Glu Ser Gly Pro ?Ay Leu Val Lys Pro ?gr Gin

Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser ile Thr Ser Asp
20 25 30

Tyr Ala Trp Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu Glu Trp
35 40 45

Met Gly Tyr ile Thr Tyr Asn Gly Asp Thr Ser Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg lle Ser |le Ala Arg Asp Thr Ser Lys Asn Gin Phe Phe
65 70 75 ‘ 80

Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Ser Cys
. 85 90 95

Ala Gly Ser Arg Asn Tyr Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser A
115 1

210> 14

ST N,

<L211> 11e
<212> PRT
<213> Artificial

<220>
<223> VL of Antibody 2A4

<400> 14
?sp lle Val Met ghr Gin Ser His Lys ?88 Met Ser Thr Ser lée Gly
1

Asp Arg Val Ser Ile Asn Tyr Lys Ala Ser Gin Tyr Val Gly Thr Thr
20 25 30

Val Ala Trp Tyr Gin Gin Lys Ser Gly His Ser Pro Lys Leu Leu e
35 40 45

Tyr Arg Ala Ser Thr Arg His Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lle Ser Asn Val Gin Ser
65 70 75 80

5



Tyr lle Thr Tyr Asn fly Asp Thr Ser Tyr Asn Pro Ser Lou Lys Ser 151015 <210> 23 <211> 11 <212>
PRT <213> Atrtificial <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 of 2A4 light
‘chain <400> 24 Lys Ala Ser GIn Tyr Val fly Thr Thr Val Ala 1510 <210> 25 <211> 7 <212> PRT

<213> Artificial
SEQ

Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Cys Ser Ser Pro Leu
85 80 95

Thr Phe Gly Ala Gly Thr Tyr Leu Glu Val Lys Arg Ala Asp
100 105 110
Q210> 15
11> 8
<212> PRT
213> Artificial
<223> CGDR1 of 1F3 heavy chain
<400> 15
?er Phe Thr Ser gyr Trp Met His

Q210> 16
211> 186
212> PRY
213> Artificial

<220>
<223> CDR2 of 1F3 heavy chain

<400> 16
{le Asn Pro Ser ésn Gly Arg Thr Asn {%r Asn Glu Lys Phe ?gn Thr

Q10> 17

Q1> 12

<212> PRT

213> Artificial

<220>
<223> CDR3 of 1F3 heavy chain

400> 17
¥yr Giy Asn Tyr gal Val Tyr Tyr Thr ¥8t Asp Tyr

210> 18
Q211> 10
<212> PRT
213> Artificial

<2207
<223> CDR1 of 1F3 light chain

<400> 18
Ser Ala Ser Thr Ser Val Ser Tyr Met Glu
1 5 10

Q10> 19

21> 7

<212> PRT

Q213> Artificial

<220>
<223> CDR2 of 1F3 light chain

<400> 19



<220> <223> COR2 of 2A4 light chain <400> 25 Arg Ala Ser Thr Arg His Thr 15 <210> 26 <211> 9
<212> PRT <213> Atrtificial <220> <223> GDR3 of 2A4 light chain <400> 26 01n GIn Tyr Gys Ser Ser
. ProLeuThr 15
k. | SEQ
§hr Thr Ser Lys %eu Ala Ser

210> 20
Q1> 9

212> PRT

213> Artificial

<220>
<223> CDR3 of 1F3 light chain

400> 20
?is GIn Trp Arg ésn Tyr Pro Phe Thr

10> 21

211> 9

<212> PRT

213> Artificial

220>
<223> CDR1 of 2A4 heavy chain

<400> 21
?er fle Thr Ser ésp Tyr Ata Trp Asn

Q10> 22

211> 16

<212> PRT

213> Artificial

220>
<223> CDRZ of 2A4 heavy chain

<400> 22
Iyr [le Thr Tyr ésn Gly Asp Thr Ser g%r Asn Pro Ser Leu %%s Ser

210> 23
ARDANY

212> PRT

213> Artificial

220>
<223> CDR3 of 2A4 heavy chain

400> 23
?er Arg Asn Tyr gyr Gly Ata Trp Phe ?éa Tyr

210> 24

<> 1

<212> PRT

213> Artificial

<220%
<223> CDR1 of 2A4 light chain

400> 24
%ys Ala Ser Gin gyr Val Gly Thr Thr ¥81 Ala



SEQ
210> 25
Q1 1
212> PRT
<213> Artificial

<2207
<223> CDR2 of 2A4 light chain

400> 25
?rg Ala Ser Thr érg His Thr

210> 26

211> 9

<212> PRT

<213> Artificial

220>
<723> CDR3 of 2A4 light chain

400> 26
?In Gin Tyr Cys ger Ser Pro Leu Thr





