SPECIFICATION Antibody against PcrV Technical field [0001] The present invention relates to a
monoclonal antibody that recognizes PerV, 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-PcrV antibodies, or a part thereof, and a pharmaceutical
composition containing the same. Background art [00021 Pseudomonas aeruginosa is obligately
aerobic gram negative bacillus being widely exiting @nhnhatural 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

pharmaceuggﬁl%@\g%?rjgpmme-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

Pseudomongsaeriagiesa has inherently low sensitivity to existent antibiotics, but also has high

tendency to easily acquire resistance to various antibiotics a lts) me: dificultAe; gurey, Baus for
Pseudomori88% ru&ﬁﬁ%ﬁ%ﬂgﬁgﬂ%r%%%v?&%ﬁﬁ&%%%néir%%%otﬁ%&épone aﬁg;égtnother is limited, and

a therapeutis, mathegkthaligeespeetiiely arientibiotic sisestionghlatesirea OO B BI8R ity of

Pseudomonas aeruginosa is exerted by injection of toxin into LyQtig.e8llna adypeylltex@toxin
secretion systaiRlipBRARIKIH SRS 7 ﬁfss(fdrﬁgésn C%Iaiccgetggi%?l Ig?o. AAC45§935, SEQ.NO: 1)

constituting the, by il exeiPdmsetsiaticsy stem paridiserapge i segqhamercaietifg RO BEMk is
open to the public (Patent document I, Non-patent document I). Since control for PerV can possibly
lead a theraﬁ@ﬁﬁé%@ﬁﬁﬁlﬁseudomonas aeruginosa infection (Non-patent document 2), polyelonal
antibodies (Non-patent documents 3, 4) and monoclonal antibodies (Patent document 2, Non-patent
documents 5, 6) against PerV having neutralizing activity are reported. However, polyclonal
antibodies aPediEiRtB'be humanized and to be used as pharmaceutical compositions because of
difficulty in imypryePenidofrmigenitityindiso thehigadioraranit Gaes l‘i‘ﬁ%ﬂ’ﬁ@"?e%ﬁﬁﬂ% FtSfore

have low neutralizing. activity and fajl to,satisfy requu tsinginicalifigldss Ratemy desymeantal: U.S.
Patent No. 6‘,’\5@1?'79‘5‘%?‘% &%&%{gﬁ%lz?vﬁggangs%ﬁ% nslati%n of Cl,ptdbligation . (3,\2‘&%0558500250

Non-patent dagypentihi alwesT dpretrainidiBadestions 9GP, PeLuag pn PEESTIGH SCUment

2:1. Sawa et al, Nature Medicing, 1939, i, 9ioPe 3R NB- RakepldogHmaNpai Shimaiel abral
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Inununol. 208K PIE 751588 ﬁ%sne-spg?ecnt ocument 4: Imamura Y et al,, But Respir. J., 2007, Vol.
29, p. 965  with pharmaceuticals having immune-inhibitory action, and may often cause pnéuronia,

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 Pseudomonas aeruginosa has inherently low sensitivity to
existent antibiotics, but also has high tendency to easily acquire resistance to various
antibiotics and to become difﬁcul‘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 inj ection of toxin into
a eukaryotic cell via a type III exotoxin secretion system. PcrV is a protein of 294
residues (NCBI Accession No. AAC45935, SEQ NO: 1) constituting the type M1 exotoxin
secretion system, and an operon sequence encoding the same is open to the public (Patent
- document 1, Non-patent document 1). Since control for PcrV can possibly lead a
therapeutic means in pseudomonas aeruginosa infection (Non-patent document 2),

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

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



Non-patent document 5: Karine Faure et al., J. Immune. Based. Therapies and Vaccines, 2003, Vol. 1
Non.-patent document 6: Dara W. Frank et al., J. Infect. Disease, 2002, Vol. 186, p. 64 Disclosu’re of
the |.nvention Problem to be solved by the invention [0004] It is an object of the present invention to
prowd_e a measure that is effective in therapy of infection, in particular, infection with pseudomonas
aeruginosa. Means for solving the problem [0005] As a result of diligent efforts on preparation of

monoclonal. antihody agansiE gy HishRraaaBbiveReraiiavESUIseRtednr @t epdriopausedek
monoclonal antibody which is considered to have hj%fher therapeutic effect on disease comlﬂared toa
50

convention I AKARSIAtSA SO HABERFFANEH B SHYL SHE HAVE RS BIRTEH Sh&TH: LR véntion.

[0006] To bg, mors, sPesicathie MeSeNtiReRiRREalates tofdk) mobecienatAniinp dytadainstPerV or
a part thereof, having at least one feature selected from: (A) inhibiting 50% or more of cytotoxicity
to leukocytd@biPorpEUgeHiBrag R LeldSoncentration of 1 nM to 200 nM in vitro;

Patent document 1: U.S. Patent No. 6,551,795

Patent document 2: Japanese Translation of PCT publication No. 2005-500250
Non-patent document 1: Yahr, T.L. et al., J. Bacteriol., 1997, vol. 179, p. 7165

Non-patent document 2: T. Sawa et al., Nature Medicine, 1999, vol. 5, p. 392

Non-patent document 3: Shime N et al., J. Immunol. 2001, vol. 167, p. 5880

Non-patent document 4: Imamura Y et al., Eur. Respir. J., 2007, Vol. 29, p. 965
Non-patent document 5: Karine Faure et al., J. Immune. Based. Therapies and Vaccines,
2003, Vol. 1

Non-patent document 6: Dara W. Frank et al., J. Infect. Disease, 2002, Vol. 186, p. 64

Disclosure of the invention
Problem to be solved by the invention
[0004] It is an object of the present invention to provide a measure that is effective in

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

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

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

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

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



(B) inhibiting 50% or more of cytotoxicity to myeloma cell of Pseudomonas acruginosa at a
concentration of 1 nM to 50 nM in vitro; and (C) having a dissociation constant (KA) with PcrV of 2 x
10-9 (M) or less; (2) a monoclonal antibody or a part thereof; having amino acid sequence where
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 afjiart thereof; produced by either of
hybridoma defbsltaysitissprateibse Atmb e O HERI BBl £1048, AXd ﬁ@%ﬁﬁjoma deposited as an
accession nunberohtdnBbBR-1408ay hybriglopaa dépesitethaspn acdessionl nsmbercef HaRM
P-21405; (4) a mopoclonal antibody against P a part thereof, having it ito t. pasitions 136
10 233 of amires B BN o B SR By B e e

thereof, havingybridomeorsplenehterityndetsasiningnisefion, & a2k lcidin Vefrabrnde didtitiserading the

following aming.acif sequencee Sl QYNIMH(BERA RN de) INPSNGRTNYNEKTNIT (SEQ ID NO:
16) YGNYVVYYTMDY (SEQ ID NO: 17) and 2) in a complementarity determining region, a light chain

i
variable region3halmrertrreafsmsindy animgadiarsebreriiscd RS 'S@?fl\hEb@E@algeRf@.me%S
TTSKLAS (SEQ 12 NGQord A)HQVWRNYRIE BESEGR D NiyBAYo (6) e posanacional-andiangyhagaiist PerV

inctueing the TS SETAR SRS S0 AL (o0 ;S ATV TS NPSLKS
(SEQ ID NO: 22.) ﬁRMMMGAW%‘@c(;S@@ﬁE OV as) gmdtﬁé:{iﬂfb& bamplemeritapitys teteitminihdoregion,
NO: 24 RASTRET (ST NE: 2 G C SR (RE 1D NOx 26) ()8 monoclonal antibody
against PerV df agpartthapeel;andbirty 2pameRoychain raridisievediortgaling arverv gaignseédtience of
SEQ ID NO: llyapd 2iadighiichain varablesoienhgyvingaming reid seavenrswhsERiNG Mt 12; (8)
a monoclonal antibody against PerV or a part thereof, having 1) a heavy chain variable region having
amino acid sedtiseeCor SEDMB: (358G Y% Iibsét Wa??g TABENESIoN havAd %M?a}:ﬁ’]
sequence of SEQNRWG i)y a sthanageutigal:eamposifiemeoennsing tbeantibody i part
thereof accord]iﬂg%tt%hain variable region including the following amino acid sequence: SASTSVSYME
(SEQ ID NO: 18) TTSKLAS (SEQ ID NO: 19) HQWRNYPFT (SEQ ID NO: 20);

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

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

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



any one of (1) to (8), as an active ingredient; and (10) a hybridoma producing the antibody or a part
thereof according to any one of (1) to (8). Effect or the invention [0007] A monoclonal antibody or a
part thereof or the present invention is useful as a therapeutic agent of infection because of its very
exceller_1t nel_JtraIizing activity on PerV. Brief explanation or drawings [0008] [Fig. 1] Fig. 1 shows
curves in which biotin-labeled PcrV is substituted by non-labeled PerV in PerV antibodies (1F3, 2A4,

&';55176'2; 3l Wb3E6) iy bl R shomsaliiviesial Perv antibodies (1FS, 244, 65, 7A7 and
urrace plasmon re lvsis. [Fiq. ; .
assays betW8es PEW%WH%éﬁ%‘é?%ir%F@A%}%@ng,cggp%i%%?f@gg(gé%l %g{)‘%&f&e@sgﬁ%ﬁfﬁandwmh
(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
[0008] [Fig. 1] Fig. 1 shows curves in which biotin-labeled PcrV is substituted by
non-labeled PcrV in PerV antibodiés (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 PerV antibodies (1F3,
2A4, 6F5, TA7 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 PcrV 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 PerV antibodies (1F3, 2A4, 9D12,
12H9 and Mab166).

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

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

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

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

[Fig. 11] Fig. 11 shows amino acid sequence ofa Variablé region of 2A4 antibody.



[Fig. 4] Fig. 4 shows inhibiting effects of PcrV antibodi
Fi odies (1F3, 2A4, 6F5, 7A7 and Mabl
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[0009] “Monoclonal antibody” which is an object of the present invention is a
monoclonal antibody that specifically binds to the above-mentioned PcrV. More
concretely, it is a monoclonal antibody against PerV having at least one feature selected
from (1) inhibiting 50% or more of cytotoxicity to leukocyte cell by Pseudomonas
aeruginosa at a concentration of 1 nM to 200 nM in vitro; (2) inhibiting 50% or more
cytotoxicity to myeloma cell by Pseudomonas aeruginosa at a concentration of 1 nM to 50
nM in vitro; and (3) having a dissociation constant (Kd) with PerV of 2 x 107 (M) or less.
[0010] One feature of the monoclonal antibody of the present invention is to have strong
cytotoxicity inhibiting activity.  For example, when leukocyte cell is used, the
monoclonal antibody has such inhibiting (neutralizing) activity that inhibits 50% or more
cytotoxicity of Pseudomonas aeruginosa, at a concentration range from 1 to 200 nM,
preferably from 2 to. 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 aeruginosa, at a concentration range from 1 to
50 nM, preferably from 2 to 30 nM, and more preferably from 4 to 20 nM. These values
largely exceed the numerical activities for Mb166 reported in Dara W. Frank et al. (J.
Infect. Disease, 2002, Vol. 186, p. 64).
[0011] Another feature of the monoclonal antibody of the present invention is to have its
epitope in a region from positions 136 to 233 in full-length amino acid sequence of PerV
(SEQ NO: 1). The present inventors have found that an antibody that recognizes this
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
into a suitable expression plasmid a DNA sequence encoding an objective partial peptide

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



suppression of cytotoxicity inhibiting activity. [Fig. 10] Fig. 10 shows amino acid sequence of a variable
region of 1F3 antlpody. Thg underline indicates a CDR region. [Fig. 11] Fig. 11 shows amino acid
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inhibiting (neutralizing) etivity.that inhibiisH%e QbraoREytasoXxigilipiRselighpemives aetigitosa, at a
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e amaar st MG W SERIRTERSRAE
' %Sye’ GZX%(I’)nZih}{I%I' l]ﬁ%gaﬁ’ﬂ% )of a monoclonal antibody containing a prophylactic or
therapeutic agent of the present invention as an active ingredient, with these peptides, or
by examining competitive inhibiting activity of these peptides to binding between the
monoclonal antibody and antigen. As a convenient method for obtaining a variety of
oligopeptides, a commercially available kit (For example, SPOTs kit (available from
Genosys Biotechnologies, Inc.), or a series of multipin/peptide synthesis kit with a

multipin synthesis method (available from Chiron Corporation) may also be used.
[0014] Cytotoxicity inhibiting activity may be measured in the following manner. ~ First,
a monoclonal antibody for which cytotoxicity inhibiting activity is to be measured is

diluted into appropriate concentrations in 2-fold dilution series.

Next, cells that are influenced by toxin of Pseudomonas aeruginosa or the like
(hereinafter, referred to as target cells) are diluted, for example, by using a culture medium
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 % 10°t0 3
« 10° cells/mL when leukocyte cells are used. Likewise, Pseudomonas aeruginosa cells
are also adjusted to 1 % 107 to 5 x 10° cfw/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, 2 concentration



[0011] Another feature of the monoclonal antibody of the present invention is to have its epitope in a
region from positions 136 to 233 in full-length amino acid sequence of PcrV (SEQ NO:1). The present
inventors have found that an antibody that recoptizes this region has stronger activity (cytotoxicity-
inhibiting activity) than an antibody that recognizes other region. [0012] Recognition epitope of
monoclonal antibody may he identified in the following manner. First, a variety of partial structures of a
molecule toa?e x cc%gg' odiR}{iﬂ?EoW%%’?ﬂﬁ?&i _qgtigqg)e@ﬁﬁ(greﬁat@d (Hﬁcﬁl&;epamt@@ntnﬁmbtim _
structures, a method of preparing various partial peptides of C#he m ecul% v%tlh a lf@(())Wﬂ (\)/Qgg&;ptldc
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antibody prepared by Kabat et al. (“sequence of Proteins of Immunological Interest” US

Dept. Health and Human Services, 1983), 2 CDR region will be found. As for the

sequence of CDR region, a modified body with at least one addition, in
ntion as far as a bioactivity

sertion,

substitution or deletion may be embraced in the present inve

(for example, binding activity or neutralizing activity) requested in the present invention 1s

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



[0015] One feature of the monoclonal antibody of the present invention is to ha-ve high affinity with
PcrV. Dissociation constant (Kd) which is used as an index of affinity 'vith antibody of monoclonal
antibody may be analyzed in various ways. For example, analysis can be readily conducted according
to Scatchard method using an antigen labeled with various labeling agents, or a method using a
commercially available measurement kit Biacore X (available from Amershatn Pharmacia) or a similar

kit according to the instruction manual and experi ati r ched to the kit. Dissociation
constant (KE%%I@?}E@?@HWS%%W&@S 010 e?ggg ?S @S)%s%gﬁeg L?r%% unit of M The smaller the
dissociatior’{@:@pﬁjtamtrghﬂaﬁ)tgsfegﬁmom@drwkaatéhbwmmmﬁdnge@faffmyvﬂ@ékté@@@l“m%&onaI

antibody has. As to the monoclonal antibody of the present i jo eef.dissQgtation
constant (KHS%?II@@X/%TEV%%- ué??@%,%?@fé’?eﬁﬁ%1%?%%&%@%%5@%%%0% preferably 1.2 x

10-9(M) or legs:d0016] thdhpcuenaclondl ntiibdy of te pResferatite/bption chritefamiyeakidb@

regions of heavy chain and light chain are derived from hyman,and. may hayeaisequeRaaide
modified boawnsé@‘fb _1f[3{8€1“£10( drg&aar?%léxﬁn PE”IGI’[Z%]W mc?uding those having substjtution,

insertion, adgisien Br Beletporatignel or fhierahpimintzweiinCdroa e SeIORTES RN PEEDY
includes an appropriate human constant tegion domain, (foy exampie, thasgdeseribedripitanak E. A. et
al., US Dep&ftiiént!of e’ﬁ?%néﬂ% ﬁu%rﬁ}leaﬁ%é?v%égnﬁ’%%ﬁc Health Se?vice, National Institute of Health).
Through hoielpgiraheskity mpplyindeaminoakicsedbencausnoaridsdgisitiol §atadge 13t Bino
acid sequence of.antib%?%/%%geg%a ed by Kabat ct al. ("sequence of Proteins of Immunological Interest”

US Dept, HESHR IR ¥ Cue

er\?lces, X 83), a CDR region will be found. As for the sequence of CDR
region, a mqdifies] bodyheithcabléastliomeibdditioh tesprersn! suEtHaoA R Eé?é?i@ﬁeﬁ‘?gﬁ(bglg?ﬁbraced
in the present invention as far as a bioactiyi ample, binding astivityoeldmuiialiging atkiity)
requested irf’?ﬁgxg‘? S %aﬁlﬁgﬁti%lﬁgo%i%}%%ggggéquence?ﬁgvinqohomolo%gy with each CDR region

of 90 to 100%aseleciiteh Prajarablfiasamenbestasomiionsoiddl br9BRs 10843R raliet®More

preferably, sequences having homel f 0: 1009 recitet IR ameyvaskaregioncity be
related with 8%/‘%1%‘8661? i e\?\}gwlr%?g rr% %?r(?ggls}g{)(rlgsfe%ﬁ)% derivegl from human. Appgo%riate
framework regipeamnagEssetebtel WithQefdlend@ to thk doBiMenedf RAbHTEIA. 818l Brféigble

heavy chain i h chs andifor pxamplanadeameivedgaiaati-PerV
D L G A e

antibody shown i . may be determined from the sequence shown in Fig. 10 or
“Fig. 11 by refeiiy W/ ahivy (oMt h é7§irﬁﬂ§r(ﬁ?a%ﬁ%?§§ﬁtd?ﬁm§%r}\‘)lﬁbar“ BRAIN fiHeWork

may be detern%inercril fﬁ?ﬂetpe% equence shown in Fig. 10 or Fig. 11 by referring to the above document.
[0018] In the‘maorociona antibody of the present invention, as a more preferred mode, includ ‘ii can be
an antibody containi@an,léési’fai)?(ipmfeiﬁﬂﬁdﬁo@@@ﬁ}ﬁn(ﬁe%y@ﬁﬁiﬁcﬂo R ilé{gnc ) of 1a'i‘?frglgment

thereof Comali“i?&%%iﬁé?&i%@ﬁi@%%ﬂ@é@i&@m@wamswammmm@gmmmiss,

sequence wherein as an amino acid sequence SETSYWMH (C\]S{g}? Iﬁ)é\g)%glg)ds%[l)a%% has an
amino acid s€iRNHbes RPSNGRAMYINEICEFT( N Q PG PRI RS
sequence YGNYVYXYTMPY, (SEQYPIQs Q. s () 205omstantpatoatfaumanthekinyciaiielr
chain or a fragment thereof.
[0019] Further, as a more preferred anti-PerV 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 CDRI has an amino acid
sequence SITSDYAWN (SEQ ID NO: 21), CDR2 has an amino acid sequence
YITYNGDTSYNPSLKS (SEQ ID NO: 22) and CDR3 has an amino acid sequence
SRNYYGAWFAY (SEQ ID NO: 23), and (ii) a constant part of human heavy chain or a
fragment thereof.
Then, b) it is preferred to contain (i) an immunoglobulin light chain variable

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



a fragment_thereof Then, b) it is preferred to contain (i) an immunoglobulin light chain variable region
(VL.) Whereln CDR1 has an amino acid sequence SASTSVSYME (SEQ ID NO: 18), CDR2 has ag
amino acid sequence TTSKLAS (SEQ ID NO: 19) and CDR3 has an amino acid se’quence
FIQWRNYPET (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 c i t i ' ; ; . ~
oA L L T I b e i

sequence WHERSIRGORIHAS AR MS Hdid @g&jﬁe@gwg\%ﬁf%ﬁ%}%{gg@y 211%1e S,
amino acid $ 68 orld WAARASHNESLKS (SEQ ID NO: 22) and CDR3 has an .ami)ﬁtg:gcl?dz has an
sequence SRNYYGAWFAY (SEQ ID NO:; 23), and (ii) a constant part gf h '
fragment thEI@&PIThEke El)oii‘%lﬁl?’é%eﬁ?@ér%yc%%ﬁ?rﬁ%g%t IRRBAAIoEs o
) e 5 A S S E AOUNOBT U CERDY f CORi o
QQVCSSpETSEY 19 26 ARTHY il b e R chlh o = Fagient heo
hamster, guinea pig, rabbit, cat, dog, pig, goat, sheep, donkey, horse or bovine (including
transgenic animals created to produce antibody derived from other animal, like human
antibody producing transgenic mouse), more preferably mouse, rat, hamster, guinea pig or
rabbit is immunized with PerV serving as an immunogen, together with Freund’s adjuvant
as necessary, by one or several times of subcutaneous, intramuscular, intravenous,
intrafootpad or intraperitoneal injection.  Usually, immunization is conducted once to
four times every about 1 to 21 days after primary immunization, and antibody producing
cells may be acquired from the immunized mammal after about 1 to 10 days from the final
immunization. The number of times and time interval of immunization may be
appropriately changed depending on the property of the immunogen being used.
[0021] Examples of PcrV used as an immunogen or a hapten are as follows.
(A) Cells expressing PerV on cell surface, or cell strains artificially established to express
PerV on cell surface, or gene recombinant cells created by using a gene recombination
technique to express PerV on cell surface;
(B) Supernatant of culture obtained by culturing gene recombinant cells created by gene
recombination technique to express PerV or a part thereof as protein, or PcrV 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, hybridgma 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,



[0020] The monoclonal antibody of the present invention may be prepared by an existent commonly
used production method using PerV (natural body, recombinant body, synthetic body and so on) as an
immunogen. Concretely, first, a mammal, preferably, mouse, rat, hamster, guinea pig, rabbit, cat, dog,
pig, goat, sheep, donkey, horse or bovine (including transgenic animals created to produce antibody
derived from other animal, like human antibody producing transgenic mouse), more preferably mouse,

rat, hamster, guinea pig or rabbit is,immunized with Per RERNARY s BIATRIO0ger] dogetewith
Freund's aéﬁlﬁv%’?ﬁr%? egé%zsaé%%?f%%er%%%%eral tirSne\s{ of subcutaneous, in r%gco%ar indtrqavenous,

intrafootpagh IX FRraEiton@a-injoctivhltsudMy infiniHizatigh 8 coltiitte P ontE 1 1 imes every
about 1 to 21 days after primary i jzaf el ati producongeeelis raylb& acgemed from the
immunized TR0 Bte }a’bout 1@%%2@2@%2 the@fina imm?miz tion. Tﬁwe num ru?rfeti and
time intervahehimoiugizatioi maiSbel ApErbprRACR At ded e 1 Bn Yhe“pfoperty of the ”

immunogen_being us 2 esaf used,as-an immunregen or anhapteivgye d2ollows.
(A) Cells e%gggﬂg(gg}]&gn %]%%és%%; c’e,égr3 Eée?lrlys)trg%s art?icially esﬁgtﬁlish% t%mgﬁlsrg Pegy on cell
surface, or geng- [660mBNTENT cAGEABSPHAUSIHPE tdRe FecBRthiHAlH tEehnigue to express Perv

on cell surf%ggﬁ_%?)] %{f%?%@&%h%flﬁ%@tm%%%@ by culturing gene recombinant cells created by
ination‘tec

gene recom gue to express PerV or a part there_%f %s protein or, g’egv L, %rér thereof
purified frono@tupradamaoftbattupeGices) CRBATCAN IHIRANZ PERI'Gr a part thereot [0022]

llybridoma that secrets /mon nal anfibody may he:preracedaceeddivgyadha Komiercead Mfdtein's
method (NaFlYarlger,1 %%%éc%le}ga%%gl 5%5-497)_ and glcorre_sponging methodt Tpallrtl i%ﬁé‘XPé{P%@r@‘ay be
prepared byicethfusionawméizsion antiseydRARING S&ICEOKEINedSh §jfeen, lymph node, bone

marfow, tongil ot the ke, pyslerably ) ShiegmAgAired diemaRaaminaldnasURIZedr sl 48 Se e

above, and 8 mye éma cell lacking ‘autoantibody producing ability derived, pre %ﬁ%' W@ mammal
such as mouskctatg guities pigl RETAYESS, ?é%‘iloﬁ}‘ﬁ@ﬁ?a{ﬁ%ﬂg‘(e%%ﬁle{%%lg ?%Egmougg rat or human.

[0023] As a myeloma cell used,in celflagionsaaneratyd qell dinesabtaipsdifrorhlhddsehdsite@mple,
8-azaguanidifie fesistant mouse (derived from BALB/eg m eIor{la strain P3X63A08U1, (B3 ke
[Yelton, D.Enetaho@uarientofispRiesvisRe bioI oy 3R Yln%‘/hwﬁ%%ays,‘ﬁ’ffﬁ- 1978)],

P3/NSI/1-Ag4-L(N ﬁé& &ﬁ%{ngg@ﬁt @l JEMeRedy Jhnlmimiunolagy s 6061 en(iieTs) |aSPal 0vAg 14
(SP-2) [Shulman, M. et al. Nature, 276, 269-270 (1978)1, P3X63Ag8, 653(653) [Kearney, J. F. et al. J.
Immunologyed28nd548-1550 (1979)], 133X63Ag8(X63) [lloribata, K. and Harris, A. W. Nature, 256,

495-497 (1915@]3 _ dﬁpgdugggﬁaxfbmldﬁg%hﬁybﬁwoﬁmhhybrﬁﬁnmmmnb@l@ﬁéi%(ﬁﬁb@éiy is

screened by culturing a _ _ _ :
yculturingg hybridoma in vitro or in ascites of mouse, rat, guinea pig, hamster or rabbit,

preferably of mouse or rat, or more preferably of mouse, followed by isolation from the

obtained culture supernatant or ascites of mammal. In the case of in vitro culture, the

hybridoma may be cultured in a known nutrient medium or in any nutrient cultures
derived and prepared from a known base medium used for proliferating, maintaining and
storing hybridoma and for producing monoclonal antibody in culture supernatant,
depending on various conditions such as property of cultured cell species, object of the
test research and culturing method.

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

subjecting the culture supernatant or ascites as described above to saturated ammonium
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hybridoma, for example, in a microtiter plate, measuring reactivity to an immunogen used in mouse
immunization as described above in culture supernatant in the well where proliferation is observed, by
an inimune measuring method such as RIA or ELISA, and selecting a clone that produces a
monoclonal antibody exhibiting specific affinity with the immunogen or hapten. Then, usually used is a
non-competitive ELISA wherein an immunogen is solid-phased, and an antibody in culture supernatant
that binds to the solid-phased immunogen, is ted hy a tmguspesTRndafyiantibadntabeled
with enzynid!{fs®25PBrouticios of ?nﬂé(r%ggl%)ﬁg?%ﬁb(%g'fro%ﬁ%/%riggma n%%:}; be ac 6?21\1 d by culturing
hybridomadpyittaesripassiies of nmousenratoglohabpiglummater oiRane, [FEI&fank, o mouse or rat,

or more preferably of mouse, followed.hy jsolati n {gg@hmg\%%’eg&gm@mem tatyt thriascites of
mammal. 4% Eags rRPURF O@&Kvﬁrr%{gt%(gr?ﬁ?ﬁdgma may be cultured in a known nu&rient mgdi um or

in any nutrigpideuliares degves audimbépeien frohniakndivBh e BBRIM By PR BifeTAting,
maintaining and storing hybridjoma and. for preduci eclanal @iboghd imcotfioratsdipetmatant,
depending ‘E)‘Hrifélrigﬂglc%#/b%ﬁ P{spsra% Célrégp%fp?’erl‘f'g/il g%cul_ureﬁzl specjes, oarj] t of trllne }gs&ggsearch
and culturingsreskiac \mﬁa@hd&sthebmomi@dmtmﬁféﬁeéﬂamﬁlé{oﬁﬁ\m%#%?%e %c%r velich &

la'such as Ham'F12

medium, MCDBIﬁ%%%EW@@H@M aultyreanRighsaBimmmMentia. such as MCDB104

medium, Mﬁl\ﬂlm ium, RPMI1640 medium, AF 104 mediut. (9{:{ R(II})r me i%g can be
recited, and G a baseendglifromay ednidimeothek AsECEe Alinf ST S FE & okine and/or various

inorganic or, organic substances d ing onthe gbjeetrIselatigneanttquriticatitin offteingbcional
antibody mggf“g@%ch?éh\?eé%@y sﬂrﬁgegg%g ?hge églk}lture Z{Jperl'ﬁnatan%q(?r ascites as d scrli& d ghayg to

saturated ammm'taﬁxiﬁgjImﬁm@ﬂdm@@_mdméfﬁgﬂéﬁ\?fe.ﬁ?ﬁﬁ/&?%r%éegi), a%ﬁnity column
chromatogrg;g:{r‘t[B/%%lgg(}:/rgl %Sra'%&'e't& r%y&pg{pl}gg{bﬁgIgmghgw@gteg,nig&mddmrimnsthletlwce.O[bOMA&s a

monoclonal of Fhleaprese t iInvention, a recombinant antibody that.is prad grlﬂé ggene
recombinatiaméteRINGUES mmhﬁmam‘tﬁé{lﬁﬁ%ﬁ%am& igy et lﬁéjr%%ganﬁgoayégroducing

cell, for example, hybridoma, and ingQrpprated.nteoan)apprepdatesesgtor, tandikee vutwRN mifoduced
into a host be'used gclfr exaniple, Carl et at, THERAPEUTIC ON%%%OJ}'@{E ANTIBODIES,
published inpt82a[bo28]@anBRitBurEaticRybHdaFIEERE [58uHERTRS Bhictive antibody, or from

an immune ¢el e pioguges AR ARUPaRl (oL GrRTRler ool abtiined byiimaaliig °
sensitized I;j;n %1 cyte or the like by cancer gene or, the like, mMRNA gn%o(gin -ng%ri\q@legggg% (V
region) of antibedy isrisetatethsn isSEHGEBY rﬂf{N]RNﬁh@P@R A FsOBrélf)gredl y a knovm method, for
example, byﬂug@idirxglsgltm%_@@&{gaé@m (CRiFgMiRid) KL et ahe BibeheFRigtrst,( 107 9yntBesivgad299)
or the like, and mRNA s prepared by using mRNA Purificatj gt égvail%@éeégqmﬁgﬁ&g@gaarg{ the
like. 10029] EngptifioetiobtaifedPNANA, -ErmA cﬁ%ggd%%n & Syhthesized using a reverse
transcriptase.Synthesis.gf CRNA MRy ersondidated using AMPYoREVeilsécad. Sci. USA'1988, vol.

85, p. 8998) may be used. An objective DNA fragment is purified from the obtained

i ' ith r inant vector is thus created and
PCR product, and connected with vector DNA. A recombinant vector

introduced into E. coli or the like, and a colony is selected and a desired recombinant

vector is prepared. DNA base sequence of objective DNA is verified by a known method,

for example, by deoxy method.

[0030] If DNA encoding V region of objective antibody is obtained, the DNA is

connected with DNA encoding a desired antibody constant region (C region), and

i ion Y i oding V region of
incorporated into an expression vector. Alternatively, DNA enc g g

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 18
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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Transcnptase I_:irst-strand cDNA Synthesis Kit or the like. Further, for synthesis and amplification of
cDNA, 5-Ampli FINDER RACEK:It (available from Clonetech) and 5'-RACE method using PCR
(Frohman, M. A et al, Proc. Natl. Acad. Sci. USA 1988, vol. 85, p. 8998) may be used. An objectiv
DNA fra}gment is purified from the obtained PCR product, and connected with vector D-NA A J °
recombinant vector is thus created and introduced into E. coli or the like, and a colony is s;elected and

a desired recombinant vectar is, pieRaashdy MAbase.souenca Diebigeive RN ais (erdies

) edfietn
_knogvn.mel@(%é?{11 #())r e(>)<1ia?n (‘Te,i)y deoxy met (%?‘ [0030] ﬁ‘ DNA gﬁ(ﬁ?ﬂ? V ggion ol?lgb;g?é (:giibody
is obtainedaritieddN Arigscdrensepasrigith W‘M@ﬁ%@@inﬁﬂé’d@g?Fﬁﬁs%iB’g&ggéOnogtaant region (C region),

and incorporated into an,eXRFESRIANNEEIRK MRVl DA @rodding M heii i
mcprporatecé) |nr onsar(l) expres_sk)n ve(_:te(\)!ir%gontlaining Dl\!i,’A\ o}mod Cdirgeg?gnégl::n dr)ic?:jmimdz{may e
antibody ui@d1mcthpqnﬁé@énnﬁﬁv@rﬁi@ﬁ?a?ﬁi%%eﬂé%ofnf:%rﬁﬁ?g%% mz? O3l B Rkt

0 an expression vector in such

a manner that it is: t an . _
enhanc er/per%%%%%lr.??55(%8;%9@%?@7‘1 1ghef.an expression control region, for example,

: ost cell can be transformed with, thi '
expression [0DaRiibddgnogosal F@iﬁ@éﬁfe%%f@ﬁ &f %ﬁ%%%&)‘\;’%‘@r?éf SH%E%%?%%?EF%%%%%@?&? chain

(L chain) of an iga%}{g%ﬁscﬁﬁpéf%{y insorparRied intemedffiedsitin victopsrorsa hostlnwgrivg

co-transformed with these expression vectors, or DNA encoding Il chain and L chaj :

B
{0033] Chimera monoclonal antibody is composed of V region derived from antibody of
4 mammal other than human and C region derived from human antibody, and humanized
monoclonal antibody ié composed of CDR derived from antibody of a mammal other than
human and FR and C regions derived from human antibody, and these monoclonal
antibodies are useful as an antibody used in the present invention since antigenicity in
human body is reduced. These modified monoclonal antibodies may be produced using
known method.
[0034] chimera monoclonal antibody is obtained by connecting DNA encoding antibody
V region obtained as described above with DNA encoding human antibody C region,
incorporating the resultant DNA into an expression vector, and introducing the expression
vector into a host to cause production (for example, WO095/14041). Using this known
method, chimera monoclonal antibody useful in the present invention may be obtained.
[0035] Humanized monoclonal antibody is obtained by transplanting a complementarity
determining region (CDR) of antibody of a mammal other than human, for example, of a
mouse, into CDR of human antibody, and a general gene recombinant technique for this is
also known (for example, WO95/14041).
[0036] Concretely, a DNA sequence designed so that CDR of mouse antibody and
framework region (FR) of human antibody are connected is synthesized by PCR method
from several oligonucleotides prepared to have overlapping parts in their terminals. The
obtained DNA is connected with DNA encoding human antibody C region and
incorporated into an expression vector, and the resultant expression vector is introduced

into a host to cause production (for example, WQ095/14041).
[0037] As FR of human antibody connected via CDR, the one in which CDR forms a

12



[00_32] Monoclonal antibody of the present invention includes gene recombinant-type monoclonal
antibodies that are artificially modified for the purpose of lowering heterologous antiaenicity against
human, for example, chimera monoclonal antibody, humanized monoclonal antibody and human
mo_nOCIonaI antibody. [0033] Chimera monoclonal antibody is composed of V region derived from
antibody of a mammal other than human and C region derived from human antibody, and humanized

?Fgr;c;]cdlog?Igg%ﬁfgg}é%%gag%%%qtgfiggﬁﬁgﬂveﬁig@mmﬁhodmﬁﬁ@ aanhRothel thegidiupian and

. ' m human antibody, and these mo tibodie

ﬁ]n(;uboclly usleﬂli?pdigfpﬂés}é?]ﬁﬁwgﬂ‘t‘i% Krdatdhs grgﬁ‘i’aﬁfﬂ?tﬁra r#?r?géﬁé%ll Fllerzl ou (I?e%) %ﬁfgggl%ngcl?dﬁf%rgj
noclona | ' [ [

obtaimed bya%gn ed?ﬁg&%@%&%ﬁf&qg%@@ using knawal method: [0834PeRimerasiandélibhal lartibody is

_ ' A encoding antibody V region obtained as descyib ' A
ﬂfgﬁggﬂi{;fﬁ!ﬁﬁ%ﬂw@lﬁmq Ecﬂ%?aﬂﬁﬁ‘?ﬁg?géﬂﬁgﬂ?lﬁﬁ %ﬁ%%%@éﬁ%%%@%gﬁ%gg or, and

: XQESSIan VASIYr Ri9-Aa$hia £RUAR RO CCiepitior € log \IO i
this known m %ﬁog, cﬁimera mongc?:lo%al antibody usefuﬁ the grlgﬁsgern A

[0035] Humexdzelenéhdel6hal dritbady i§vhtaredpyethsplHg: }égvﬁ%%%]é%%ﬁ%%}gg%ﬁﬁ%g
Leglon (CD_Ra}lgl{)ggﬁg)?%g ! amanmalatherihan umasdonexampRdeiiaimouse, into CDR of
uman antibody, and a general gene recombinant technique for this is al o§<nown gor. e@p(ple
eIl m

W095/1404log[IBJSQMDmmmlWla@m%MYeﬁd@@@%jﬁeﬁ%rﬁ%?’i‘: fifo0ise Ahtibody and
framework rgﬁgggn(gﬁggé{%qﬁg@ Anbady A5 cRANEE ek issykesizraniyn PERbmBthed dromseveral

oligonucleotides prepare ave overlapping parts In their terminal§ The obtained DNA is (i;olnnected

with DNA ericouigegnhumarh andisotyoTegisphatd e ot AR e Rl LB RS (W ihe
resultant SR \@EI91 jssingrycdiard iniR A IRpI0 sauseiRodustioRifionexarplepMDESAM041).

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

method of monoclonal antibody.
[0039] In the present invention, the phrase “part of monoclonal antibody” means a region
that is a part of the aforementioned monoclonal antibody of the present invention and has
specific bindability to PerV likewise the monoclonal antibody (hereinafter, also referred to
as simply “antibody fragment”).
[0040] Concretely, Fab (fragment of antigen binding), F(ab’),, Fab’, single chain

" antibody (single chain Fv; hereinafter denoted by scFv), disulfide stabilized antibody
(disulfide stabilized Fv; hereinafter denoted by dsFv), dimerized V region fragment
(hereinafter, denoted by Diabody), peptide containing CDR, having specific bindability to
the human PcrV, can be recited (Expert opinion on therapeutic patents, vol. 6, No. 5, p.
441-456, 1996).
[0041] Fab is an antibody fragment having a molecular weight of about 50,000 with
antigen binding activity, made up of about a half of N-terminal side of H chain and whole
L chain, obtained by degrading with an enzyme papain a peptide part above two disulfide
bonds (S-S bond) cross-linking two H chains in hinge region of IgG.  Fab used in the
present invention may be obtained by treating the momnoclonal 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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good antigen binding site is selected. As necessary, amino acid of FR in V regi [

sgbstltuted so that the reconstructed CDR of human antibody forms an appri%lrci)gtgfairt]igi%dgir:r(;?nge
site (Sqto, K. et al., Cancer Res. 1993, vol. 53, p. 851). In a chimera monoclonal antibody and a
humanlzed monoclonal antibody, human antibody C region is used. As a preferred human antibody C
region, Cy can be recited, and for example, Cyl, 22, 23 and 24 may be used. Further, for improving

stability of antibod lENe! ion., a0 (o veal i
monoclonalrgﬁi%lgyda)?%sgc%rrﬁ%%ﬁd%g?v reg%n an%ggyfegfgf?dﬂgﬁﬁéb ?gimﬂglfleagri]e ﬁ?l%ﬁiﬂdb{:dg@n m
be produced by Ftahunizing @Hhﬁ}ﬁ??md&&?’ﬂ%mﬁgbﬁaﬂ@ﬁmg 5?3?[ saling o mondeid T

: : _ fifian mammal such a
human a”“%%%%&Jg%%%%@mﬁom&u\%aﬁf&@mmmeuewa@%gama'wiﬂmmmmdnggbw >
accorc_ilng to an existent general production method of mopocl n antibody.)lOOBQ]OIn \;Q Jresent
invention, thesshtiageDBareatedivaddianil ahtlsothp rRslone AR NP ISR PAN of the a‘f%rementioned

monoclonal &ﬁ‘ﬂg&%ﬂn@&iﬁﬁ%ﬁﬂki Ruentionand has speeific bindahility todRexy/dieosigerthe

monoclonal antibody"(hereinafter, al f : ot "
G o o b b Ao et e Bperulae e T BP Abdul RHGbonaretely

antigen binding activity, obtained by cutting S-S bond between hinges of the
aforementioned F(ab"), Fab' used in the present invention may be obtained by treating
F(ab'), of monoclonal antibody of the present invention with a reducing agent,
dithiothreitol. Alternatively, Fab' may be produced by inserting DNA encoding Fab' of
the monoclonal antibody into an expression vector for cell and by introducing the vector
into E. coli, yeast or animal cell to cause expression.

[0044] scFvis VH-P-VL or VL-P-VH peptide in which one VH chain and one VL chain
are connected using an appropriate peptide linker (hereinafter, denoted by P), and is an
antibody fragment having antigen activity. VH and VL contained in scFv used in the
present invention may be derived from the monoclonal antibody of the present invention.
scFv used in the present invention may be produced by acquiring cDNA encoding VH and
VL from hybridoma producing a monoclonal antibody of the present invention,
constructing a scFv expression vector, and causing expression by introducing the
expression vector into E. coli, yeast or animal cell.

[0045] dsFv refers to one obtained by binding polypeptides, in which each one amino
acid residue is substituted with a cysteine residue in VH and VL, via S-S bond. The
amino acid to be substituted with cysteine residue may be selected based on tertiary
structure prediction of antibody according to the method indicated by Reiter et al. (Protein
Engineering, 7, 697 (1994)). VHor VL contained in dsFv used in the present invention
may be derived from the monoclonal antibody of the present invention. ~dsFv used in the
present invention may be produced by acquiring cDNA encoding VH and VL from
hybridoma producing a monoclonal antibody of the present invention, constructing a dsFv
expression vector by inserting it into an appropriate expression vector, and causing
expression by introducing the expression vector into E. coli, yeast or animal cell.

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

different antigen binding specificity is formed, and is an antibody fragment having

14



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 Il chain and whole.L in, Qbtained by fdegradingwithiadianzymetpapain a
peptide partbzéﬂff%?/‘ét ﬁ?&%ﬁ&ﬁ’ﬁ’&‘i%%&%v §'§ r((;trkr:lg)gczziross-Iin ing two H chains in hinge region %f IgG.

Fab used in%@i@{@?g@mﬂm&%ﬁmﬂxﬁ@ube Sotameabletr bamegih BRI IIALPERHNSEY of The present
invention wit éﬁ){rapain. Alternatiiveglly‘iigga@% r?ﬂkgeggggg&{cgggyﬁi%q{%g@%aﬁwdmg kaluoing

monoclonal ¥ b@&y%‘?’?ﬁ%kbt}%s nt invention into an expression vector for cell and by.introglucing the

vector into a.eRll Ao Gaigenexpreissiod. 10040 R(abyndelanrhrmdRiTagmbit RATIRY a MofeCutar

weight of about 100,000 with antigen bindi tivit rmegRyinding toeckiadnete gisasiing ahkinge

part. These F‘&H’tr}‘égf@wg\ﬁlg %%%%Sé}gv%%%éde)gigdaﬂon below two S-S b?Q,dPs%of in(%e region of
0

IgG. The F(ah)2ausesin ekerpresenteivive itiore hapbeasbtaseP iy Hafh S HROHoRO ESAT antibody of

the present invention with pepsin. Alternati , hedresduced by inserting DNA encoding
F(abi); of the H&FBLBHATRATS ¢ yxg%%o%?,l’i%?g-rg§§‘§%%%§§? for cell and by | %du?i%hgrvgﬁtor into
El. coli, yeasfooranimapeéd tovairseexgpfssisnujonss) eat ig%raﬁt%wW gmént having %bj;t
molecular weight o ut 50.000 wij ig inding Agtivitya iflea hestdininBes bdtedtbetween
hinges of the g‘fﬁe#ﬁiﬁ?oﬁg ?ag%g%gbﬂuggggi{r??h%gpresent i@\%ﬁtio r??e ge, obtairri1§d %Ngating
Kahl), of monreatahahar@ibBdywstithie @és@%%éﬁﬁéﬁ%ﬂ%ﬁe@ﬁcﬂ@%@aﬁl dithiotitieitol.
Alternatively, Fab'.maxfﬁe pro eoq gymgiggalp%igmpqmgyﬁa&@%ﬁaammomhaﬂﬂb@@ into
an expressioﬁn\‘}@%% for cell'and by introducing the vector into E. coli, yeast q animrfsltglcggﬁo Sayse
expression. 0044 |eschdiie \(HPR, IS &V - AhHe 3R WHREFHRB ViFthalh and one VL chain are

connected using a1 approniatq eRidainker herainnfier cpratedbycRrmimkisanaiibody fagment
having antiget Séﬁ%itey. and VL contained in scFv used in Ehe 0gre entdirl)veré%il%pn may ke fesived
from the monarlanalahtibddptofaheopiiaint imEntBRY salR? uRR PIIIHE Bregert nvention may be

produced by acquiring cDNA encodigsyls! @iy iromeihybiidemadpreidusitigd monBolorat dhtibody

of the presenfnlﬁventlon, constructing a scFlv expression vector, and causing expression by
introducing the-exptessierboertenstte®. coli, yeast or animal cell.

[0048] A monoclonal antibody of the present invention or a part thereof may be modified

insofar as it is suitably used in the present invention. As a modified substance,

antibodies bound to various molecules including polyethylene glycol (PEG) and the like

may be used. Modification made on antibody may be modification by introduction of
chemical bond, or may be modification made on amino acid sequence of the antibody. A
monoclonal antibody of the present invention or a part thereof also embraces these
antibody modified substances. For obtaining such antibody modified substances, the
obtained antibody may be modified. These techniques have been already established in
the art. |

[0049] A monoclonal antibody of the present invention and a part thereof is useful as a
pharmaceutical composition.  Therefore, a pharmaceutical composition containing a
monoclonal antibody of the present invention and a part therecof may be administered.
systemically or topically by in an oral or parenteral route. For parenteral administrat'%on,
for example, intravenous injection such as drip infusion, intramuscular injection,
intraperitoneal injection, subcutaneous injection, intranasal administration, inhalation and

the like can be selected. However, since it is known that Pseudomonas aeruginosa will
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[0045] dsFy refers to one obtained by bind:ing‘ ‘polyypep'tide's, in‘ which éach one amino acid residue is
substituted with a cysteine residue in VH and VL, via S-S bond. The amino acid to be substituted with
cysteine residue may be selected based on tertiary structure prediction of antibody according to the
method indicated by Reiter et al. (Protein Engineering, 7, 697 (1994)). VH or VL contained in dsfiv
used in the present invention may be derived from the monoclonal antibody of the present invention.
dsFy used in the present invention may be produced by,acquyiri EReRding Y] Aneblis from
hybridoma brﬁw@éwa%%%@&f&ﬁwa?ﬂi%@e&#%ﬁ %rg\éle?nat%?]vﬂe{%o _ ,i%%nstrgcting a dsFy expression
vector by in@ff&gﬂ%g apapRiRRIiate Expiession vbctdigand Makiinee X Sssish by iRtrddaking the
expression Vector into E. coli, yeas%?é anirggaal ceélr.e[%ggl@‘lfpiabody is an antibody fragment where a
dimer of scivisanasthadmensSFARS) WdPBRELSHSER Binding specificity is formed, and is an antibody
fragment h%i('j‘ﬂ)]bi\@'%%ﬁﬁgwﬂimm%ﬂg@@ﬁmfmfthhesmeaﬁtig@ﬁ@mdsaﬁﬂﬁéﬁlﬁﬂaﬁw Yetivities
specific for different antigens. For example, bivalept Diab Y, SReIficalbsarsSs Withi igosa.
monoclonaltherBydf 8MHEPreLent v ﬁy%aafy%éﬂopg}gggc%%%%/ agéjuiring cDNA encod%r/}% H and
VI, of a mormﬁl@;awimmemmwe@emmmm reogsteidtify DEIR 44 688{1@%&'&731% 3
peptide linker of 3 to 10 resjdues, jnserting the DNA inpl% e¥BESRIop RGN JOI &6l and eatsing
expression WBBBW inP6du Tﬁ%aél%ggul?’acrll\l Seex(f)ression vegﬂ&’ %to F. coli, yeast or animgl cell.
[0047] Peptigg (?ép@iﬁﬁﬂﬁrﬁ: RRjnslusitscatleabion eagiotost CHRDPYATBAPEIBHLABISRE May be
combined directly or via an appropriate peptide.lj gq{gtﬂg@eg%}@g}igq,g;gﬁeﬁg‘dsilﬂdhﬁmMent
invention m@%élﬁ%ﬁ?eﬂ%&@dﬁ?ﬁ{bﬁzg ,&fe%r%(%gieng VU and VL of a monqclonal (zlntiborg of the
present invepligpsSeRSELICtAGBNAtento dimgOD RI4FS g PRI BIRIX FRGU REL o Yo Ltor for
animal cell, and causing expression by.introducing the resultani-exnrassigipedioniofalie. mekienteast or
animal cell. @%tﬁ@@%ﬁﬁééﬁéggr%{%& %@%H%}g'propIuggirjg by chemical synthesis ethodss%lg)as
Fmoc methog (Erasanayeibylohetadoonypmetacdyieatio atemsll (- BIRADcAMBAYT Method).
[0048] A monoclonal antibody of the. present inyention or a part thereof may be modified insofar as it is
suitably usedSRIAE TS NEIFER A AS & mo ified substance, antibodies bound tg\ various
molecules including E&&aﬁiyi&m@sg@ncﬁl@%@)da@ﬂﬁtﬁé@li@%%@ﬁs@é@i@i’é‘ﬁ?ﬁ‘égﬁ‘ A5G on
antibody may be modification by,introduction. of chermical v Rlyp3y-bednadificatiom nadgeasn amino
acid sequen@ég@f”[ﬁesg ‘f@é’dﬁ%%%’o&éﬁal@ntibody of tbfl?ézgi gresent invention or a Eioar .thecrgl%also
embraces thesgeartihady nexiified spdsstancee!iBdr 6ptae iBilaaHBER todiial st ances, the
obtained antibody may be modified,. T eset g&niqggeqihavg@%ng@kﬁ@fa@tﬁﬁtﬁbl@r&mmﬁhw@m,[omg]
A monoclonaﬁrgﬁ%beéﬁig%ﬁ%?é B(r)&l:%%}nl?%]veﬁt?on and a part thereof is,usef%l as a ph%r%?ﬁﬁ%;%%
composition.S‘Bhﬁltefpta;tasphaﬂ@aueﬁaﬂ‘mﬁ%@ﬁﬁ@é@ﬁ%?ﬁ&ﬁ?&ﬁﬁﬁ@%%%% %W'éef‘an iIbody of the present
invention and a part t}?gre&é&@%&& drinistareckgystamicaly ordapiraliidyyan ta doad (ﬁ«{lparbvﬁeral
route. For paHfﬁlf&%ﬂ Adhinis ?]atlon, or example, intravenous injection such as drip infusion,
intramusculaitijectidimittdaperitoneal injection, subcutaneous injection, intranasal administration,
inhalation and the like can be selected. However, since it is known that Pseudomonas aeruginosa will
inflict damage particularly on lung epithelial cell and macrophage of pulmonary alveolus by respiratory

tract infectionRdteGanaeataiplMature Medicine, 1999, vol. 5, p. 392), intranasal administration and

inhalation are@g;ﬁedﬂg%gligh Eiticahgmpgsition of the present invention is administered
for therapy of'a patie Ing from cystic fibrosis or infection h%nge gomosga%%%gi%iggﬁ@atf&{
example, effective doFeliszetaties &n%ﬁéﬁﬁﬁ@éeo?’ﬁ?érfﬂ‘?&ttol\% ﬁ]g(ge?aﬁ(g $fbody weight per one
time. Altemaﬂl‘\’l%%(%?%%ﬁé?tﬁ@@&é?%@@E%i@r@hla@, dosevafthimbanticpper a patient may be
selected. However, a dose of the pharmaceutical composition cé%nttalnnag ctgsearﬂoa%?g&@flc%@m of
the present invention BtratparRﬂiéré‘é)ﬁPstﬁ%fteﬂnﬁ@B Vs €. X ministering duration may be
appropriately selected dapendingron the aggstsymp@ehand tHedlierohtile patem. Fhee pHansth&utical
composition o*ntfhe present invéntion may also include g gh%r&gceutical%aggg{g%%ﬁ@r&grsgg of
additive as weRT-PCR method. Each fragment amplified by was insette .

pcDNA3.1 (+) vector (available from Invitrogen Corporation), and a mulu-clonmg. site

was further incorporated for allowing a DNA fragment of variable region part to be

inserted.

Next, after splitting gene sequence of H chain and L chain of Mab166 variable
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depending on the route of administration. Exam [ itive i

_ _ . ples of such carrier and additive include water
Zlhqrmtaceutlcally acceptable organic solvent, collagen, polyvinyl alcohol, polyvinylpyrrolidone ’sodium

Iglnall e, water-soluble dextran, p‘ectm, methyl cellulose, ethyl cellulose, casein, diglyeerin pr’opylene
g y(;o : polyethyle_ne glycol, Vaseline, h_uman serum albumin (EISA), mannitol, sorbitol, Iact’ose and
ig:n i?;e;rgs%rgerrprlltted as adpharmaceutlcal additive. An additive for use is appropriately selecte’d or

m the abave dgpendin e o) tRY

example [ O@t&nppgﬁa}%‘%)oﬁ(%l?réengeoﬁﬂ Q’Rﬁ %ﬁﬂ@e%&ﬁl‘@ﬁﬂ@f'tﬁ@i@dﬁbﬁ Sg@ltmméﬂ@@i

combinant Mab166 For executing a ¢ ative experime
Mab166 (Japassise.pafeaipplicafionaNecR0EsBoE2sm e Wk%‘?%sgﬁgpag%éeaé%afé%% inant

antibody. First, mMRNA i any ' QU antibody clagsified i

subclass |g&‘%§?‘§§8 Tons %ﬁ\%%%%%qb% ct%%ﬂg’r?%ﬂ % %:??a%n wereﬁcelbgffd b IRT-PCR n1|2ehd IntcI)Erjlch

:‘L?/gtment acr;npllfled bicROR ofds thebresd ihtehRindIaVE R SHETGHSEORESIIHES Y Sc%??a\%f’%’]% rom
itrogen Cor ion),.anhd i-cloni - ; ' : : ,

of variable Hg@?ﬁ%@?% ﬁgﬁé&%&%ﬂ@ﬂ&f@%ﬁﬁ% flythenincpinerated ToviateuirgoapDiNiofagment

; _ . xt after splitting gene sequence of H chain a hai
Mab166 varablefregith pautinto folir cbnge @Rﬁﬁr@ﬁ@%\ﬁ’i’%@s%?ﬂeétﬁ(ﬁlA(gﬁﬁlegﬁeevvceo?g:é%tr%gigfed

and annealed. Fra m%\ntsg %ﬁf&ﬂ?ai@fh@) re : L
U tedainghin dveldati
at MfeI-BlpiuPéaé?ona%f I—fecé%?lln, and at Ecyck)ggv-Bsivfﬁl%ﬁ'a}él QIN;'HIQ%EGM g {#fs made
region for L chain.
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, ond 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 HindIIl 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 JIM109 to obtain recombinant E. coli (PerV-JIM109).
PerV-JM109 was cultured in 500 mL of LB/Ampicillin liquid culture medium at 37°C,
and when OD600 reached 0.5, IPTG was added to a final 0.75 mM. After culturing at
37°C for additional 1.5 hours, bacterial cells were centrifuged, and added with 15 mL of
buffer A (25 mM Tris-HCl (pH 8.0), 0.5 M NaCl, 2 mM MgCl,) 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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Vectors of H chain and L chain having identified base sequences were introduced into HEK 239T cell
by using Lipofectamine 2000 (available from Invitrogen Corporation), and after 48 hours, a cell culture
supernatant was collected. From the collected cell supernatant, recombinant Mab166 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 deseried i IMmUNOGRSTIBIY i RrAGUGE BIRCHEN S ANIGR Rubloalios) weveried
unless oth sg' Be Hed Rs'a gene engineering ech’nique,_methods described in M bec Iar1
Cloning: A babgsatoeyMiieu a2 icHiEdftidh I(@éld‘lsﬁ%gqq@ﬁﬁm&_a%rﬁ%’lrﬁ%@{?sed? f glélg
otherwise specified. Example 1 [005 ti ' spme)DNAephce the
Pseudomor%‘étlé)élr@%ﬁ%%% H&hdard %i%%%l?gr%%e%gﬁ%ga}%ﬁ?fmersity,)Japar? , was
extracted, andifgene encoding PerV protein (SEQ ID NO: 2) was amplified by PCR using the DNA as a

template. A r nition. site of restrictian enzyme Sphl was provided in 5P-side primer and a
recognition EQ?)e%Og rtﬂ?om b INAlll was provided in 3'-side primer, (??FQ Ié) NOs:t3h4%, and in
insertion into an expPesgipmidtiorracsesignd s mideas slienat by fhALS & sB T DEMEER Hidtidine

tag and start codon forbiotin labeling, Tae amplifiedRGR-drgneniovasiclopedtinte pWhdawestor
(available from GE heaith

care) at Sphl and Hindfil sites. After sequencing, ttle quror W, i&rs%iuced
into E. coil .TVkbd8do mim¢€@éiﬁlkﬁnarﬂ@ébﬁ1m@mtf@§f%wwgﬁﬁ 9\%% lﬁ)ffbrlg%ln 0 mL of
LI/Ampicillig ligu; 9%8'%&”&%%&% &t 275 18N whan- QRE0R e ashre: ARG Whsgasided 4oda final

0.75 mM. After caiﬁi uring at 37C for additional 1.5 hours, bacterial cells were centrifuged andt/ggded
0

with 15 mL eflowfter A (eEchiveTighiel {56-6205 thenirixeis a3 3%‘@6’%8% OB
lysozyrne (at\)/laoijt nbIe from Sigma). After the incubation at OC for 30 minutes, cells were sonicated.
Following centrifugation, a soluble fraction was obtained, subjected to His-Bind Columns (available

from Novagét)Sdnhd nania UHEEIS

containing 200 nilt igidiazole. Ehe finalgluiopdraction uas diazedagainetil0 iniphiasphaicibutfer
(pH 7.4) to replace the bu er.% 053] Biotin Iabelin%of antitgen licrV_ protein expresse?(anﬂ&ugg}ed as
described albovepieas Alowddtedanepinty seven Balb/c fe 4 weeks. BOos

immunization was performed by administering 20 pg of PcrV with incomplete Freund’s

male mice aged at

adjuvant after 14 days and 35 days. Further, final immunization was conducted after 77
days by intraperitoneal administration of 20 ug 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.Ul, 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-HC! 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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mercapto ethylarnine solution of a final concentration of 10 mM at 37C 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 SlI groups, and allowed to react overnight at 4C, and
then dialysis was conducted to remove unreacted biotin. [0054] Immunization with antigen Each 20 lig
of purified PerV antigen was intraperitoneally immunized with complete Freund's adjuvant to seven

Balb/c female mjce aged at 4 weeks. Bogster immunization was performed by administering 20 fig of
PerV with incoRih ggF‘f’EfLﬁfd@sgﬂ'ﬂﬁvﬁﬂ’t‘té‘?féP?&Béﬁ&&%&dg@?ﬁ%y‘i@ﬂiﬂgﬂ MR d I was

conducted aftersy7,days htransoteivak-rosuRistptions afodalgnef Rery ssar ik e iniadnisistration
of 10 ug of PerV. [0055] Preparation of hybridoma Spleen was extirpated after 3 days from the final
immunization, SHEPShle¥dels wete oI Te A Ehleth B -and &l Moud® sRRlonaidel X3 HM

63-Ag8.151, TokyhyhassikgseanstNaboratory ) pyetadesedony) using R elyetRyanendl k400, and
selected in a culture medium containin poxanthine, arninopterin and thymidine. [0056] Selection of
PcrV antibody "AFEF S YEVER, ZEcerffjgsd{:%‘y A %Igﬁighéﬁti%ﬁaﬁ%}é %Hd“c Y 3VERS SRR 00

Immunoassay ket itustreeningaiaings foligyst Eachveddobadereth micatites plate (@vRitakle from
antibocy (availSbI om SrBaya 2Hd TN Se 157 e N AL A e e Wathed
twice with 300 tikrofitengshing solfiont{s atineicontaihing mr@efqimmzmp ]:l‘ledﬂf addbﬁlg/\@wuﬁaa p.L of
ocing soiel SN 1 Ik 1P B Gl TR BRnipen symiepp arre

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 [gG2a, 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. FEach well of a 96-well microtiter plate (available from
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with 300 RE of washing solution, 50 RE of hybridoma culture supernatant was diluted with 150 [.tt of
buffer C (50 mM ti-is buffer, pH 7.6 containing 0.9% sodium chloride, 0.05% sodium azide, 0.5%
bovine serum albumin, 0.01% Tween80, and 25 RM Diethylenetriamine-N,N,N',N",N"-pentaacetic acid)
and added to each well, and allowed to react overnight at 4C. Alter washing three times with 300 pit of
washing solution, 200 RE of buffer C containing 10 ng of Eu-Labeled Streptavidin (available from

PERKIN ELMER) and 25 ng of biotin-labeled PerV was ad and all o.[5aghiar 4 kous at room
temperatunsudiew teadeadtioitbwdbhity thiss AREEL |9nr§%%dgtsn§%£%ss%ﬁ)ution, aénd 206% RE of

enhancemnt.reagent (1. : 'ymﬂh@%ﬁejalﬁsﬁmgimoﬁdlibm@twphééﬁﬁﬁ@%%ﬁ%,f%.w mg/L
of 2-naphtﬁ) %lﬁl%%(%ec%%o%%?%%gg of Triton-X100, 6.0 g/lIi é‘%féﬁ etiE g{;idg s‘ﬂﬁ%‘%gﬁﬁ%rﬁ”ﬂﬁen
0

time-resolves fiatescéPCe wheesseaslipeticro0s et SR f'screening, 20 clones of

hybridoma which exhibjted strong.affinity wi mpinant Revvwarriseleatasn arthpstatoxidity
inhibition aé‘ﬂ@ﬁS} Wtﬁséﬁ(g&r}ﬁo%gﬁggéﬁ%%\é\%;ﬂg%s examined accordin%éto\géﬁam&lgsﬁi. Ast%irc%sult,
cytotoxicity jaibitingl activity was -ohseryddin a0ibpsiveso hddp Rk Ridifiks wake then cloned twice by
limiting dilution method, and thus hybridain ete selesiathdasomdheehibiied A0 Clankss 4
clones exhiWi’t‘éUﬁ%HIcﬁ%t‘gQF {angﬁ?%ﬁ%g%’gé%u%%ere selected, asﬁgﬂnamed 3, 2A4, 6F5, and 7A7,
respectiveIyﬂﬁ@gﬁh@ﬁ@@ﬂbodiﬁsl,dsdﬁﬂmﬂ'awaﬁ@wﬁbﬁd?%é@ﬂé?&ﬁﬁ?ﬁ%ﬂqggm Bhse forocional
antibody isotyping ELISA kit (available fro I9SCiepsasShvaRfdhivas fasnddiiand FeuwasksG2a,
2A4 was Ig@?HPEM&?@G&% ?i) \?vgtsﬁg%%z\f.&[?oscg%] Hybridorr%gs cells that produce monogclonal
antibodies |53, a5 344 yrewdepesiiqdidvithd\atibngl \I\ﬁﬁtitb@@%,&‘é{%ﬁée%‘h?ﬂ%gf‘?ﬁ clence and
Technology, International Patent Qrganism Depositar e N85 Irdadurbtigasdh shsitgufa-Ehi,
IBARAGI, vamﬁ@ﬁk?nf@&o%%fi‘l‘g‘f%égﬁ%%é?gﬁé%c%‘égs%% numbers of FERM BP.-l%.OSSai%rSI%
FERM BP-11086Jespectivelydixamp)e 340059 Bihding SBOWER StaREBb AP NS MEASHING binding
activity of antibodies (1F3, 2%4 6F5,. 7A7), competitive immunoassay was performed. Each well of a
96-well michﬁ’ertBPé’té\/{%\‘?/hﬁ 6@% r)n Nunc) was added with 100 pi, of tris {}uffer 859 ml%ér({ig- C1,
pl17.5) contajping 1§ dis, effaiityro6u58 FArdntb6dy Advenh e YHEIREN iMfSUoRESeach) and

immobilized for 16 hours at 4C. These wells wege washed twiserwithtHawives wasbirigj zolution, then
added with M@A‘iE}FB%%%ﬁ%jsgg?&?gna%%&sféﬂ)%ﬁwo ho}\r% at room te ergtureé? a&Bu Blocking
ution, 2

(anti-mouse ¢a@saniiaod\splitphasad iate). AxttiofaSPart ke WARSEOH S Wah g g%?

ng/well of each antibody and non-labeled PerV. at fi CORGENBERONE Dy foldasilutiprusetiesiitbm 500
ng/well wereBdFese Tﬁ}é§,85 Hbs)r:\%vue eo%tbic% %ate%fgerv was added and allowed to react overnight.

After washing:fourimes Mitv308s ubadtdvasthitrginad Bhtriifding with 1004 /wel of Enhancement

Reagent (available from PerkinElmer), time- f gfmmsmaéarmam&iﬁgﬁbr 1
minute. As al&U, %?Ztﬁi?rféF%vgr dcg%% é%%%lvge%qg#rﬂ i

onger binding,activity agaipst Per than ¢
VIabL66 (Fig(H PRGN afA) LG, EAAbPBIA S VAL O8 il Py e cRtaaned by
1.1 x 10 (M) for 6F5, and the affinity of 1.1 x 10 (M) for 7A7, in contrast to the
affinity of 3.0 x 10” (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 pug

of NHS-PEO, Biotin (available from PIERCE) were mixed in 0.1M PBS (pH 7.4), and

allowed to react for 2 hours on ice. Thereafter, biotinylated mAb was purified by size

exclusion chromatography (G2000SW column (available from TOSOH)) to remove

unreacted biotin from the reaction solution.

[0063] Sandwich immunoassay Wwas performed as follows. Each well of a 96-we11
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ztrjlirfatc)e plasmon resonance analysis. Ant_i-mouse IgG Fe antibody was immobilized on a CMS sensor
2 p by qs:ng Mouse Antlboc_jy Capture Kit (available from BIACORE) in BIAcore T100 instrument
: jlﬂlée?(ggg)l/ie:scg Per\/ltantlbodylwas captured, and recombinant PerV was loaded to determine kD
lue. result, every clone showed higher affinity than Mab166 as evidenc
sh ed from th
affinity of 3.7 x 10-1 (M)for 1F3, the affinity of 3.5x1010 (M) for 2A4, the affinity of 1.1 x 10.10 (Me)} for

6F5, and the affinity of 1.1 x 10-9 (M) for 7A7, in cont '
) for 7A7, in contr 10 (Y fop 1 06

_ affini : t to the affinity of
.g;lg.?ZA)‘.?IEhxamplec‘;.ff%eﬁogwﬁi S@W\R}P& f’?ﬂ%%&‘fgs‘é@rs\/ﬁaﬁ a &%Q‘ W@%ﬁgﬁ%o e that IF). 2A4, 61'5
ave a 15*9%@%%%%%%% Vi) 664 sa6Ryich Tnamdrioasshifibetvwierhtck@antibody

and Mab166 Was examine First, Mab166 was ith, bioti
. , labeled with biotin, O
erllg Jéﬁiﬁ r |atoft°|]§tHsmE@a4xmﬁﬁm@vamﬁ@me@hé%9 mﬁg%!%é%%ﬂgéﬁ‘vgﬁ%‘@‘é‘%%ﬁé#ﬁ balgg
chromatogrg"gilz]?/ ?éﬁgoggg{i/bc%?lg% Tf%?/&eﬁ ab%g1 C#}ng TC?SOHr?)t st i biO‘Vﬁ’
. - O r . .
reaction solyjgnciR063hBandwithngneacinoass ayinras paridtnal ggn %%xlﬁgeﬁéﬁ%@ﬁ%@g‘ r(?’-f\t/\r/](-:-ell

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
Eu-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 uL 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 PerV 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/mL,
and 10 pL 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 X 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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microtiter plate (available from Nunc) was added with 100 ftl, of PBS (-) solution each containing 500
ne or PcrV antibody (1F3, 2A4, 6F5, 7A7) and immobilized for 16 hours at 4C. These wells were
washed once with 300 ttL of a washing solution, then added with 300 ft.L of blocking solution and left
for two hours at room temperature to achieve blocking. After washing cach well twice with 300 tiL of
washing solution, 100 tit, 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 gt 4C. After washing three times
with washing Befuiiom!e00npif oflhssasbBereo At MRy 88 RGBPEG:Labeled Streptavidin (available

from erall\?@g\é/%s added, and allowed to react for 1 hour at room temperature. After washing three
times with ing solution and adding 100 pi, of Enhancement Reagent. stirring;far; “A'H?Hﬂi%y and
then time-resolved florestalicevies mgastied) %Z)bcglpﬂ'gsa%eéglﬁys%ﬁr? ﬁc Emr%ur%gassa was

possible bet ggb‘ﬁ”%@%ﬁﬁi A4 BFE NGVATANA Mabl BaNMsdathak &, was téveatddithattiebresent
2 di

antibodies h erent epitopes from that of Mab166 (Fig. 3). Example 4 easyiriRedthe

cytotoxicity mmmwdﬁghyrdhme%}%r@%o@ﬁéyﬁ%%gﬁ? A‘X%: ?ﬁ%ig K%%ﬁgicity inhibiting

activity was %?&%;J({%qy'[ B%%uggtﬁ@sd@kxyyswﬁrsm HilyR v, 1855, THATMvé didded ih PMof@Mdilution
ug/mL,"an

series from 3 10 ti

,a was dispensed into each well of 96-well microplates Nexts meaise
myeloma cetP3ladfdimAroTy vhdiaefisiy t8 é%’i@ig%re s?(r%ﬁll_%g'r ugﬁqgéﬁ Igﬁjliot%été cell-line U937

(fom ATCC) celias, ARlSterb ik Laierlsiabduie dol mteurslmaiui (RF Mo BhesHling
roon

sodium hydrogen ca

ate, and not containing L-glutami nd. available frameSigma)),
and each 10prfivi ofdpIHeesEReAsiBras! é’&dé%ﬁbi%‘é“&gj%?/g SBhenaeacovala; 19

microplate. Further, Pseudomonas

aeruginosa sé%a}i%%?gda&&jkt;g‘egpvemight in Cation-adjusted Mueller Hinton Broth (Difco) was
adjusted to 1 x"1087cfuhtiL in a cell culture medium, and added in an amount of 10 ttLiwell, and

cultured for- 3 hours at 37C in the presence of 5% CO2. After stirring for 3 hours, each 10 pd. of WST-8

(available frog;{%ﬁn@g Chemical Co., Ltd.) was added, and cultured at 37C in the presence of 5%
CO2 for 3 hours for the ease of myeloma cell P3U1, or for 1 hour for the case of U937 cell. As a

result, when [©0ka¢ytBrenaaoBAEAREEEH, Cytotoxicity inhibiting activity (IC50) was 5.3 nNI for 1F3,
20.7 nM for 2A4, 12. ZpNLiasiGREYandelass nivkiqnZdcin iodheréet eV HigH*Ah 213 nM for Mab166,

and when myeloma cell U3P1 was used, c X|City i hibitingéﬁtivity {$R0) was4d WM feird3, 16
nM for 2A4, 7.3 TIM fér 6F513§BB 0 nMafgﬁhgﬁ)e?din corrp%?’rast to 54 nM for Mab166. That is, 1F3, 2A4,

6F5 and 7A7 Had bighgs XIS FbBIOT ety or Bothcdis thikk MabIBE which halB88h
previously described (Frank et al The Jousnal.pLinfaous RiSeases: 2992 HOEIBOCR! being a

PerV antigen protein expression plasmid as a template was treated with restriction

enzymes BamHI and HindIll, and inserted into pET3 2b (available from Novagen). /.Xfter
sequencing, the vector was introduced into E. coli strain BL21-DE3 to obtain recombinant
E. coli (truncated PerV-BL21). This expression strain was pre-cultured for a whole day
and night at 37°.C 1 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. PTG 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 Trié—HCl
(pH7. 5), 150 mM NaCl, 2 mM MgCl,) containing 0.1% lysozyme (available from Sigma)
was added to the pellet and suspended, left still on ice for 1 hour, and then sonicated under
cooling on ice. Thena soluble fraction was applied to a Ni-NTA column (Quiagen), and
eluted with Buffer Y (25 mM Tris-HCl (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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66) (Fig. 4 and_ Fig. 5). Example 5 [0067] Preparation of truncated PerV Truncated PerV (136-233)
was prepared in the following manner. AfragmentamplifiedbyPCRwith5t-sideprimer
OCTCGAGGATCCCAAGGCGCTGACCGC (SEQ ID NO: 5) and 3'-side primer
GTTAAGCTTC'_I’CGAAGGGGTACTC (SEQ ID NO: 6) by using pQE30-130-V being a PerV antigen
protein expression plasmid as a template was treated with restriction enzymes Bamlll and Hindlll, and
msgrted_ into pLT32b (available from Novagen). After sequencing, the vector was introduced into E
coli strain BL21-DE3 to obtain recombinant E. coli (truncated Pm-V-13121). This expression strain.was
nd ol P8 ZER mL of LB/Ampicillin liquid culture medium. Two mL

pre-cultured G66%] wheterohanas AP TECL
of pre-culture liquid wag 01k b LBAAmRICHIR: liidrrsiueppdissadid edtiuisd at 37C,

addeg i 30,
ano_l when 0D600 reac‘he (ﬁé) t%e culture liquid was kept still for 30 minutes on ice. IPT added
to fl?il cpnqﬂnt;itmgx OB (A) amdVc(itirdtCht PHCToVeriijRinBdcteniatedlis W@f@%ﬁ%?ﬁ%% ¥
centrifuging at 000g for.30 min i
Butter X (S U T 0 LB R D o ) o e ORSh aomeme
(available frome&ignon) was addbdddatheepelibt Hididuspendeshirg: st %raﬁq’?&uwg‘néﬁ%en

sonicated ungler cooling on ice.. Then luble fraction was [ i '
and _eluted v%_h %&@?@&?ﬁ%?r@ﬁg é%(%bﬁ 'ﬂ% (50°m rEj)ll\lgagé:I‘;t.,‘%{ C? ?’ﬁ%?%ﬁ%ﬁ%ﬁﬁ%&
fraction was giglyzechvithedéh M iRkrsphate30offar ik asding 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 uM Diethylenetriamine—N,N,N’,N”,N”-pentaacetic
acid, pH 7.6), followed by 50 uL of Eu-Labeled Streptavidin (available from PERKIN
ELMER) solution diluted into a concentration of 200 ng/mL with Buffer C, 50 pL of
truncated PerV protein diluted in a given concentration with DELFIA Assay Buffer, and
50 ;,iL of biotinylated PcrV solution diluted into a concentration of 1.0 ug/mL with Buffer
C and allowed to react at 4°C overnight. After washing three times with 300 pL 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, PerV 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.
PcrV antibody solution diluted into 1 pg/mL was added to the membrane, allowed to react
overnight at 4°C, and then washed with washing buffer B (10 mM phosphate buffer (pH
7.4), 0.05% Tween 20). As secondary antibody, HRP labeled anti-mouse I1gG 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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[0068] Determination of epitope region Each well of a 96-well microtiter plate (available from Num)
was added with 150 jiL of tris buffer (50 mM Tris-HCT pH 7.5) containing 1.5 g of anti-mouse 1gG Fe
antibody (available from Jackson ImmunoResearch) and immobilized for 16 hours at 4C. These wells
were washed twice with 300 L, of a washing solution, then added with 300 pt of blocking solution and
left for two hours at room temperature to block each well. After washing each well once with 300 L or
washing liquid, each well was added with 50 pi, of PerV antibody solution diluted into a concentration
of 80 ng/mL withiBufBer @q50enbiktial Wasfetetwtrdihind 0ok Ise diental dbitié, D08YBodiiitNaZIde,

0.5% bovine S&%ﬁh@ilp %WG%%QJXK%Q}&Q ﬂn%ﬁe['%rv neutra ization antibodies 1F3 and 2A4
Diethylenetriamine-N,N -pentaacetic acid, pH 7.6), followed ]C%:O L of Eu-Labeled

Streptavidin (d@é?réélévﬁ%&PﬁE@foNﬁqﬁﬁﬁf%\éla‘%ﬁrwfﬁﬁ@é iht6 VA [Cheehr M 6t 260"/t with

Buffer C, 50 !Alpof tipincatesl Racvepratsinailuted ishagivatv cancentiatioaasithitENAAssayvBuffer,
and 50 pir, of @t lated PerV solution diluted into a concentration of 1.0 pg/tnE with Buffer C and
allowed to rea overnight. After washing three times with 300 uL of washing solution, 200 L of
an enhanceméntehgeit (avaitabteditonmPERIN ELIMER) Rua¥ addedjzatidntinntitrediobvéd3 and
fluorescence Vs mgé‘ﬁwr%‘ﬂoﬁ%n@ (908 é S,hgsuliReny aripedias 1aF§ wadh PB4 hP. and
recombinant M whi IS a mo el ex e of PerV neutralizing antibody as prewously described,
exhibited reactivity m@mm|raréh)gmebfewvelalzgayowqa%ﬂ@érﬁwlwmreaw aad s stolnéd
reactivity with PgyV (136-233), Mab166, as well as 9D12 and 12H9 lacking neutralizing activity, did not
show reactivity. Binding analysis by Western blotting was also conducted. Purified recombinant
PerV protein was applied to SDS-PAGE, and then transferred to PVDF membrane. The transferred
membrane wag:blagked with PBS containing 2% Block Ace (available from Dainippon Sumitomo
Eglarr]llnav;:: aé_éﬁjogﬁ) O%rg telm ergture for 2 ours unge,r §;1ak|nhPe5V antlglodfy sglytlg}tdlluzgr:mg 1
buffer B (10 niM phoé%%e”tblﬁmg(blﬁﬂ\ﬂprﬁﬁs‘l@HQ/élérNQD)l)A@@él@mﬁdaﬁypah‘t’bm@lﬁylﬂ-(hﬂll%eled

anti-mouse lttG,anyhoady (ayajable from, g‘ﬁ?‘%&%%l sqliionivas sfdemhidemeppprans, and

allowed to react for 2 hours at room tem erafure. Thereafter, the membrane was washed with washing

buffer B, and tk&tsy ﬁéﬁ%%@téé@ﬁ“b‘}g@vﬁwmgéte}ﬁ%I@%Cb]e/{@b’tﬁ?n wesnEsisalietifom GE
Healthcare) (FigidyiNYhilRerV neutralization antibodies 1F3 and 2A4 reacted with both of full-length
PcrV and truncated Pcrv(136-233), Mahl 66 as well as 91) 2 a th full-length
PcrV, and did not realct#ith" t?uﬁéazté‘BqDW 99gvers 3] dgéﬁ%%oﬁgrﬁga 1511% \lep%épj)ééreglon of
PcrV neutralizatiommntibgiias diy3-aad 844 Wﬁﬁn@sé%i%b@%@l’%@@ ndingl to amine-acid seaidues
136-233, and Mabl 66, 9D12 and 12119 did not excluswelg have an e |topc region correspondlng to

amino acid res‘?ﬂﬂeéei%%o“?g@r%?&ﬁﬁ)“@% f667 1P adreidi H%}R/e)éﬁ 5 BEROT I SHBFASE Yotein and
stren th ofc totgxigitn in mblsingtfedldengthderV arotemriiis Q4Padied 1 %Wéwp\l@@de&hﬂ’ﬁaﬁ priotein
(having amino acid sequence correspondin osmons 136 to ID NO:1 ression
test of cytotoxﬁff%ﬁ?ﬂ?ﬁﬁ’d AR ﬁ'ﬁ%agﬁA AR NTRIS 88 ﬁ %% @tearer? e f) riﬁ%k/silol%g?(’i‘rfanner
First, 1F3, 2A4callminMah1ﬁﬁlW&hﬁrﬁd}kﬁtﬁﬂqt@[ﬂ’ﬁrﬂm@ﬁmhﬁalﬁlﬁg @ﬁrmlm andr&Gen200hoihteespectively,
and 10 6.1_ of these antlboqv S were add Bo thle WeIJ atef For ach §est oncg%at nrange,
each 10 td, of fil F@H&t‘r‘?lﬁ% %lrl(t) ein'or f‘ruﬁca?edr VBlr(%)eln N mol& ma o8 of 30 %B 1'4nd 0.3
folds was addedded96-thell9statell and lopyirtstillHor!80, mibatesidt igoi térﬁper@m@ﬁd&lelﬁtugmy@@ma cell
P3| was preRaiad dNoS 8 BeLCoI b C RHI R glsﬁ'%%&ﬁff%% ERtRiRING sodive

hydrogen carbonate and not containing utam Ine an nol red avalla le from Sigma)), and each
70 jtL was addefd/toltheadGadded mlcampia@enfm’fﬁé)r Léb‘&’dtemlad? uqm@r@ﬂ fesctilonivabs Gérugidssa

strain SR24 cultured oV n qr Hint / as

added in an arhount of ]?O§1 /(?/@veﬁ I\E%EF cu Elel’é)g ?ol% ourcsk,E ;ftas%% in the pr 2%§ﬁ%§1 % r58g}lcl>J 1g’(%hzlg‘éAfter
lapse of 3 hour@h@amlalm)]t Ltd) WS BBl¢dvaithbibramiisiida OhemicabCol SHdPwkis ddided; and
cultured at S7G, . e RLASEICE 0L £1f GR.IRLALMEHAGIEPFHO LIRSy fpporbance was

measured at awavelen t
[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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[0072] As a result, 11'3 and 2A4 exhibited higher cytotoxicity inhibition activity than Mab166. When
full-length PerV protein was added, the inhibition effects or anti-PerV antibodies were suppressed in a
PerV.dose-dependent manner (Fig. 8). When truncated PcrV (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 Mabl 66 did not change by addition of truncated PerV (136-233) (Fig. 9).
[0073] From these results, it can be considﬁgr that antib %L iZing an epitepetianmido acid
residues 136418RIGESARFIRASHEYSh KSR ty gtggx%?ye%n %éﬁ%ﬁﬁ%éﬁﬁt@n antibodies recognizing
the difteren 19pgs (6. MahiAGhn et word s bacirifiide: Hhar ety Biling

n

activity depends on the epitope region recognized by P ihody, ang dhgiabtiadydeeicys oith
136-233 regimpiseRenplofeP DS eETn %%q[rr'alé?ngﬁ\én%%vity. Ex’ar@ﬁle 7 [00741 Analysis of

amino acid SeqyERGEChRNARNIBPAHR andRAhcatcFPenY tHe &dblidhed hybridoma cells, RNA

was extracted using RNeasy Mini Kit (available from oM dsuaebanracteceRitohe DNA
fragment Wé@%ﬂpliﬁéﬁ%%@%ﬁﬂ@?@%ﬁbﬁ ?8?&%%%?%&5%?5%% of CD]%A &Qgs Versjon 2.0

(available from JpvieoRRldAlshisains, (iithensugad fdreyrheas BrIEIRAIN R OTton actvity

TAGAGICACCGAGGAGCCAGITGT (SEQ 1D NO: 7). for. 1F3 audb166). In other words, it can be
TCCAGACI‘iTF(E@733&@‘#*@?AF@C/Q@?’{/ZN@(E%QE%%FE)“I‘\YI%:e%k)t %?2 £ Primers)used in BIRACE method were

AGGGGCCAGTGRATABARGHATIGGHOCTY FYSEQ IEFPodopfof EFpigR Teeion eo8h

AGGGGCCAUFGGATAGACTGATGUGGGTG QNG5 1B)sfee2é o emaumptifienh fragraents
were cIonedbﬁyPFO\ﬁ’@lﬁ*h‘oéYor??ﬁ ﬁ%‘%&%& ?r%r% Invitrogen), and%equenced by Applied

Biosystems 3130, Genelic-Anadyzaiviayailable from Applied Biosystems) Analytical result is shown in
EQ. 10 for IF3 and in Fig. 11 for 2A4. Industrial applicability [0075] The monoclonal antibody or the
present invention or a part thereof not only had high affinity with PerV, but also exhibited strong
inhibiting actiifyr@ieCytotoxicity to eukaryotic cell of Pseudomonas aeruginosa. Therefore, the
pharmaceutical c%mrm%@g&aes mggg&%&mlmogpmmamﬂdaﬁgﬂls useful as a

therapeutic dHﬁH r aenaginosa-related infection which is currently.consi d:as being
difficult From the established hybridoma cells, RNA was extracied using RSN Wt

(available from QIAGEN). From 1 ug of extracted RNA, DNA fragment was ampiliﬁed
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, an.d
TCCAGAGTTCCAAGTCACAGTCAC (SEQ ID NO: 8) for 2A4. Primers used in
5RACE 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 or’ﬂ?/ had
high affinity with PerV, but also exhibited strong inhibiting activity on cy’totoxwﬁ.y. 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
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to be treated in medical field. MCSLLP Claims 1. A monoclonal antibody or antibody fragment
thereof, having its recognition cpitope 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 9 bﬁﬁ@a@ﬁﬁ%’ﬂa@ﬁ?ﬁ ﬁ%lﬁoosited as an accession number of FERM BP-11085, and
hybridoma deposited as an accession number of FERM BP-11086. 4. A monoclonal antibody or part
thereof, having 1) in the heavy chain variable region, complementarity determining regions including
the following amino acid sequences: SFTSYWMH (SEQ ID NO: [5), INPSNGRTNYNEKENT (SEQ ID
NO: 16) and YONYVVYYTMDY (SEQ ID NO: 17) in and 2) in the light chain variable region,
complementarity determining regions including the following amino acid sequences: SASTSVSYME
(SEQ ID NO: 18), TTSKLAS (SEQ ID NO: 19) and HQWRNYPIT (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 sequences: SITSDYAWN (SEQ ID NO: 21),
YITYNGDISYNPSLKS (SEQ ID NO: 22) and SRNYYGAWFAY (SEQ ID NO: 23), and 2) in the light
chain variable region, complementarily determining regions including the following amino acid
sequences: KASQYVGTTVA (S113(,) ID NO: 24), RASTRIIT (SEQ ID NO: 25) and QQYCSSPET
(SEQ ID NO: 26). 6. A monoclonal antibody or antibody fragment thereof, having 1) a heavy chain
variable region having amino acid sequence of SEQ ID NO: 11, and 2) a light chain variable region
having amino acid sequence of SEQ ID NO: 12. 7. A monoclonal antibody or antibody fragment
thereof, having ) 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.
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8. A pharmaceutical composition comprising the antibody or antibody fragment thereof according to
any one of claims | to 7, as an active ingredient.

MCSLLP

O

laims

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 part thereof, having 1) in the heavy chain variable region,
complementarity determining regions including the following amino acid sequences:
SFTSYWMH (SEQ ID NO: 15), INPSNGRTNYNEKFENT (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 sequences:
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
sequences: 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 sequences:
KASQYVGTTVA (SEQ ID NO: 24), RASTRHT (SEQ ID NG: 25) and QQYCSSPLT
(SEQ ID NO: 26).

6. A monoclonal antibody or antibody fragment thereof, having 1) a heavy chain
variable region having amino acid sequence of SEQ ID NO: 11, and 2) a light chain

variable region having amino acid sequence of SEQ ID NO: 12.

27



MCSLLP

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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