SPECI;FI CATI ON HUVANI ZED PCRV ANTI BODY HAVI NG ANTI - PSEUDOMONAL ACTI VI TY
5Technical field [0001] The present invention relates to a_ ]
humani zed nonocl onal anti body that recognizes PcrV, or a part thereof. Mre

specifically, the present invention relates to an antib gher
neutralizing activity (hereinafter, also referred to aSCHMIWWIMMH city
inhibiting activity) than convenmlgg&i-ﬁfrv anti bodi es s s@k+a part °
t hereof, and a pharnaceutical co i ti 3t ai ni ng the sane. Background
art [0002] 15Pseudononas aeruginosa is obligately aerobic gram negative
baci | | us bej i [ Sti inthe natural worl-d. Although its
"~ pat hogeni c%M@ﬁ?ﬁ?‘f@&%@ﬂ‘é%‘%@%ﬂ%PMDQMR%L&&BHMTW stic
infections often occurring in patients suffering fromvarious pre-existing
di seases such as. cancer and di abetes, and in patients adm nistered with
phar rfaceligdheadad finld/i ng i mune-inhibitory action, and may often 20 cause
pneunoni &)Oolﬂ’i nary tract infection, sepsis or the like to |l ead to severe

results. ITnclinical fields, pseudonpbnas aeruginosa infection is considered
as one of the Thstprdsenfti iowkttiomfrebtteons: 4 humeadizehinehobleaaliaatiPsdudhabnas

aerugi nosa not oply has inherently.]ow sensitivity to existent antibjotics,
ot 3l soraRSr R, ARE et TRy, My B e e ekt TPy i alpses to
ant i bi ot ag sartitthdiyohbeng neghérd mieatdalizing attity Tjgal@irfﬁt’er,ZﬁlsBS?lﬂ&QéﬂmaS%s
aer ugi nosa, ., t he neasure of devel gpi ng new antibiotjics one after another is
i mi Hed, SRRPREIThETEDERE %C%?Yﬁo@laphaqnvaaﬁenﬂoﬁn?‘éﬂcy"o?flt&wf#e@i 6F i 82rls
strongl yiiiegsesnd L%@ﬁ&laéﬂlﬁﬁapycggﬁ&ﬁ&i tonht@inids alddopmnas aeruginosa is

exerted by injection of toxin into a eukaryotic cell via a type |11
exotoxin secretion system PcrVis a protein of 294 residues (NCBI
Accessi 0By Ny 4R35, SEQ ID NO 1) constituting the type |1l exotwdn

secretion system and an operon sequence encoding the sane is open to the
public (f@@@éht docunent 1, Non-patent docunent 1). Since control for PcrV

can 1|%ossi bl y Iﬁgqld%mtogega eut.i c neans. i gl seug)ormnas aer ugi ﬁos]@ i nf ection
(Non-patent 1 * document 37: "85677cl®onal® en?iaﬁﬁo |1ce§ratrf{|cfhe-gB§?% BB PR s 3,
4) and nwidety exiatingini tHeaditasal(vRaddntAldionigheind patholaticipaisaisiallg et ieigtas 5,
6) against,PcrV having neutrali zin ctivity are reported. However, .

ol y S onBR thagen B LARer PRPRENGEIRGUBE® (i s ua e ih PaUBELe Sl

phar macegfibh ahric@mesekisting desadsasueh & thhdy! 40d idatetdd IV 8paticAfs
antigenicity. Al so the nonoclonal antjbodies having reported heretofore
have | ovrBtRiptared Vitg rharmaceyticaly hawing imgnung-indrlitorypstioanerd mayrefen ni cal

fieldgs. &%@ﬂneﬁﬁkﬁﬁ, Lﬁiﬁﬁﬂ%%ct %hfe%i&, ﬁﬁgigr?)tr the 'lik@tgqélad?&ﬁsevere results.

In clinical fields, pseudomonas aeruginosa infection is considered as one of the most
difficult infections to be treated because Pseudomonas aeruginosa not only has
inherently low sensitivity to existent antibiotics, but also has high tendency to easily
acquire resistance to various antibiotics and to become difficult to cure. Thus for
25  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
30 intoa eukaryotic cell via a type III exotoxin secretion system. PecrV is a protein of
294 residues (NCBI Accession No. AAC45935, SEQ ID NO: 1) constituting the type III
exotoxin secretion system, and an operon sequence encoding the same is open to the
public (Patent document 1, Non-patent document 1). Since control for PerV can

possibly lead a therapeutic means in pseudomonas aeruginosa infection (Non-patent
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10 Patent docunent 2: Japanese Transl ation of PCT publication No.

2005- 500250 Non-patent docunment 1. Yahr, T.L. et al., J. Bacteriol., 1997,
vol . 179, p. 7165 [0005] Non-patent -docunent 2: T. Sawa et al., Nature
Medi ci ne, 1999, vol. 5, p. 392 Non-patent docunent 3. Shine N et al., J.

| munol . 2001, vol. 167, p. 5880 15Non-patent docunent 4: Imanura Y et al.

Eur. Res&bcrume]rrt Z)Z%Zyclo 1 _I%x?t?ood&s &‘@én blgfén@aao%ﬂ}negg%gm%{y/t ?éd f‘ﬁ%cﬁ%a{:aur e

et al., J. Inmmune. erapi es and” Vacci nes n-pat ent
document aﬁtlbcmhesa(lvuteﬁt ainkureemarz Naj:- pataﬁtadbcu@elsteaSeﬁ) 264iast VorV }ﬂaB'&‘ng p. 64

20 S fr.the i t Probl em to b d, by..th 006
o ve ancoufuing e PYEP b SRR TRt RBKE0 o b e BT ORRl

effecti vaumrantzbarawt@be iugb@ cisi ghibrni atepasdli @ﬁ{@"sxtldnlf&ﬁém@noﬁ/\ﬂﬂfﬁbulty in
pseudononas aer ugi ngsa. .25 I\/bansél or solving.t q?{Dpr obl em [ 0007]

a resul t BPrYPPERe At BREGINICHN pepiiarPerrdinaonpidrehen baing saporieshi nst

PcrV, t hgeRESISRMaddMANhOGSaRAKE a%HGR?eaQﬁdfaﬂntopJaQBﬁr LR e lin RHARA] Z€d
30 nmonocl onal anti body which is considered have "hi ghe her apeuti c

effect oHeldfsease, conpared to a conventi onal |y known anti-PcrV nonocl onal
anti bodyjgopaf have conpleted the present invention. [0008] To be nore
specific, the present invention relates to: (1) a humani zed nonocl onal
anti bodyPa@@lltldQQUIﬁ@Ft\/l ¢f.SaPpent Noh€,56{795havi ng at Ieast one feature

sel egj edpfrom,( A r g f
cyt ot oxi CI tfigcq eurkOCB%aBa e “a?s%fsb\?é% opr’rgﬁ~ bé}lg f%]([f)?'s%l&%g%t&(?é?ncent ration
of 1 nM NOnZiﬁ@erftl‘dolcﬁm‘ﬁnt L OYats( BL. étnddi, ki, Balgarﬁﬂl%lw% ol @79fp.cABBt OXi city to

nyel ona FO%' E] of Pseudonobnas aerugi hosa at a concentration of 1 nMto 50 nM
in vitro, (© having a dissociation constant (Kd) with PcrV of 2 x

10-9 (M N@ﬁ-ﬂa@&ﬁ;do@ﬂﬁent 2: T. Sawa et al., Nature Medicine, 1999, vpl. 5, p. 392
'Non-patent document 3: Shime N et al., J. Immunol. 2001, vol. 167, p. 5880
15  Non-patent document 4: Imamura Y et al., Eur. Respir. J., 2007, Vol. 29, p. 965
Non-patent document 5: Ka'.rine 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

20 Summary of the inventién
Problem to be solved by the invention
[0006] |
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.
25 . \ .
Means for solving the problem
[0007]
As a result of diligent efforts on preparation of monoclonal antibody against
PcrV, the present inventors have succeeded in preparing a novel humanized
30  monoclonal antibody which is considered to have higher fherapeutic effect on disease,
compared to a conventionally known anti-PerV mbnoclonal antibody, and have
completed the present invention. | '
[0008]-

To be more specific, the present invention relates to:



(D) having its epi t'ope at positions of "136 to 233 in am no acid sequence of
SEQID NGO 1; 10 (2) a humani zed nonocl onal anti body or a part thereof,

havi ng am no aci d sequence where conpl enentarity determ ning region (CDR)
of nonocl onal antibody produced by hybri doma deposited as an accession
nunber of FERM ABP-11805; (3) a humani zed nonocl onal anti body agai nst Pch
or a par reof, havi n, a conmp tarit et er,ni ni.n i on,
heavy ch(E;\]i)ﬁ'il wppaised n?%‘ﬁ’g](?r?a ﬁ%fllh WIMREEIE ttlﬁ‘g”%:‘q?fl‘?B tg‘eﬁerﬁfﬁ'@"é’&?atge hence
SFTSYVWHox(;eSE@tdIB DRcteiSrom! (NPENBITNYNEKFNT (SEQ I D NO 16), YGNYWYYT MDY
(SEQ I D NG 17 in a conp ntarity determning region, a |light
chai n vari abl e g&%tlpﬁcﬁ%ﬁ%@o@ﬁ %@thwlﬁb tQ i HCHe Flls Mdgmonas
SASTSVSYME. S PaNehcehatiohTGKLAN thSER d\PilQlrd9) . HOARNYPFT (SEQ 1D NO
20); 20 (4) a hurranl zed nonocl onal antibody against PcrV or a part thereof,
havi ny i n @)cohpiitne O ot ynatetaraytetprigity dgiryelomatmelvef Resadamonag abl e

i SFTSYWVWH (SEQ | D NO
15), °?¢%ﬁ&%%%@?%%@%&@%%%%% FNRIIWEDY (sto 1D NG 1) or i
at | east one OORIoivitghe dissosetiGDRIBENt & db eathy Paivaofi2 ¥ a0 P &) er leagfizond -

i ncl udi th 5 .havj .Substitut.i i td del et f
sover al o no L FavARde ByiPR ok pbthrent Al 4 n PR eRd e o 1§ gh

~chai n varatb:el;regi on i ncluding the followi ng anino acid sequence:

SASTSVSY SEQ ID NO. 18), TTS SEQ , HOAWRNYPFT (SEQ I D NO
- 20) Ht i {\5& wa&&zeeﬁ%orwfﬁna% aP%A‘f‘/h?re% peﬂhq%eé?"f éaYmgmmleﬁa%C%ii AR e -
regi on i pakrdidiplehRaeaEVidieraules ibsbh Qanmdﬁlxﬁd&eloaal §Qﬁs$cfyt hRjauedq one

or several amno acid, and at |east one feature selected from(A) to (D):

(A) i nhi BY byhigdspsdeposigdassm apesivrimper of TRRMABPA188%| of Pseudononas
aer ugi NOEYH 1M ura Gi2EtE %hB?lBhﬁ%rR{bogy 2 M0 pél3P Pp%hfgcetﬁa}é’of }BVIIEF dom)na( B)

i nhi biting 50% or nore of cytotcodti y to nyelo
aerugi nodhainaa cemplenuartaritit demrmfmng mégivn, HOeaw chmivivariable reglon 1ncl(u@§né1aw ng

a di ssoc atl const ant th Per V .of ss

(D) ﬁiw ll:’l}b i glepfl%ope a’fo |t| SnEoF* 13%&%@@%‘% (IY%]FﬁQ anq]d%hce of
SEQ I D WPSNGR’BQYHEI@‘MNSEQZ@HN@QGQ;IYEWMW @arY thNGC 1% @d a
Cequencerb SERPISRS Abs dAmioe oRicing 16HE Hhoyar FABNE FEGROA-HAM g
am no aciub f@ﬁasumcaanﬁfo adiddsd Jhebied: XS TIVE YRUEDSHQES 4t 1 18 TPRPAS (EQ)

corrprlsm the antibod r a ar t t heregf according to any one of (1) to
(5), Qﬂ%t%ﬁ@@%ﬁé@?@m ﬂo a?Ogm ynucl eoti de encodi ng a heavy

chai ib va(4> amﬁnaﬁgé@&oaaaoeall a{rﬁﬁntod§ *aeal@lsmf\am £ phRAhERL el Dody
accor di n% to any one of (3) t
in a complementarity determmmg reglon 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) or in

at least one CDR of the three CDR set, a heavy chain variable region including those
25  having substitui';ion, addition or deletion of one or several amino acid and

2) in a compleinentarity deter_mining region, a ]i'ght chain variable region including

the following amino acid sequence: SASTSVSYME (SEQ ID NO: 18), TTSKLAS (SEQ

ID NO: 19), HQ_WRNYPFT (SEQ ID NO: 20) or in at least one CDR of the three CDR

set, a light chain variable region including those having substitution, addition or
30  deletion of one or several amino acid,

and at least one feature selected from (A) to (D):

(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



(8) an expression vector conprising of the pol ynucleotide according to (7)
; (9) a nethod for the treatment of infectious diseases induced by
Pseudononas aer ugi nosa, -conprising: adm nistering an effective anount of

t he nonocl onal 15anti body or part thereof according to any one of (1) to

(5) ; (10) use of the nonoclonal antibody or part thereof according to any
one of (L) d Badl e RLERAEAS hOGlo AuTRYifigent For treating
i nfectious seases I nduce y Pseudononas aerugi nosa; and (11) a

phar maceut i cal ((&)ohnqmsg Biddssociatipn ceistgnt (@) avith Badiof anBéM) ot hesenid

according 20 t 1) to (5) f e i nf ectj ous dIS

i nduced by Pse@&g‘r% %%‘PEP&Q%%?J“E%‘F 8&36{)%’ 2163% gaﬁ’i}’é‘ CAYBRE)° %%3%
humani zedDmomog! onal anti body or a part thereof of the present invention is
usef ul ?)a prevention agent and/or a treatnent agent of infectious

di sea®es 'V idhitRanyd pATHORBHARI R0y Agrinss A enagariothereed hasiye excel | ent
neutrali s Ll

[Fig. 1] 3 Q%Leé‘@} g}yh%&g(’ agll%P :f/)glrsegfoﬁquvg Q{I)lll ﬁ%}!ﬁ?&%{gﬁed%sﬁ@qpsﬁgu Z?ﬁ uted by
non- | abeP-b@I 1Rht thain vRerayleregidaduivens AhR®) agdddequemte ofAFQARINVEBS66) . [Fi g.

2] Fig. i rY, e = a4

Mab166) 3et erm nef:ihEH1 C%m{pg%éfﬁ %D%h?ggg{gn%ﬁébéodgngl?aﬁ)art Qf%Eogé%C%'afg %
shows resuhnysond ofs(ahctvﬁ&msawsays/ebangtPch ant i bodi es (1F3 2A4, 6F5

TA7 d b16 a b166 hows i nhi ef fect

per vitint gt (o finyy e iarid Besfon 9tltah<5§}1antxﬁrt%lw37
cel |l s of régs@ummyae&bmﬁm@aar@dram(@%%) {Fig. 5] Fig. 5 shows

i nhi biti &g effects.of PcrV antj bodi e 61%6 6F5, | 7A7 z d Mab166) on
cyt ot oxi ¢V} QLXBTWB?“OYF&“E&OPB’WMO elp§ Gk Hg%a‘é"@F%gﬁ% 'strain SR24.
[Fig. 6] (Hi 8 mbtiA0W: EhY “esatin@niWiir GRLEBLL Naibalies adai&iaVh \lyngeLalaéﬁlbhsJé ed by
non-| abeled 10 full-length PcrV and truncated PerV in PcrV antibodies (1F3, -
2A4, 9D12ervepgag MBS INg 6 pdmimstering] gn gifegtieh cpmonntaef i thet ynayoclpnal
fullqten C tipodi es (1F3, 2A4, 9D12,
12H91%31nd%a%§§%(¥ I?E[}g\?‘fééslltégf%& HE%EO aﬂ;ﬂoxf’ Jf\(f% (5p81 Fig. 8 shows

corr el at (iéh use pivdermancdldred ypntihddy Qﬂ part heyehf &corihy tsampossst (GhtalGdin

wd hi bi I
ant | body Ui POt AR Al sl Bt o halind e B CaR Ry e iy

acti vi t yPseudomonas aeruginosa; and

(11) a pharmaceutical cbmpositioh comprising the antibody or a part thereof according
20 to any one of (1) to (5) for treating infectious diseases.induced by Pseudomonas

aeruginosa.

Effect of the invention
- [0009]
25 ~ A humanized monoclonal antibody or a part thereof of the present invention is
useful as a prevention agent and/or a treatment agent of infé(_:tious diseases induced

by Pseudomonas aeruginosa because of its very excellent neutralizing activity on
PerV.

30  Briefexplanation of drawings
looi0] | |
[Fig. 1] Fig. 1 shows curves in which biotin-labeled PerV is substituted by non-labeled
PerV in PerV antibodies (1F3, 2A4, 6F5, 7A7 and Mab166).
[Fig. 2] Fig. 2 shows affinities of PerV antibodies (1F3, 2A4; 6F5, 7TA7 and Mab166)



JFig., 10] Fig. 10 shows am no acid sequence of a variable region of 1F3
. anti body. The underline indicates a CDR region. 20[Fig. 11] Fig. 11 shows
~amino acid sequence of a variable region of 2A4 anti body. The underli ne
indicates a CDRregion. [Fig. 12] Fig. 12 shows an alignment of the am no
aci d sequences of the heavy and |ight chain variable regions of the nouse
: antibodydgwbusedg the te ate humani zed anti body (Tenplate), the '

termine l'):3%ur ace pl ngnl resenanc naishs . .
mut ant hunani ze n |t§o f?sé%lcl}(nuf)a?i 8@ %25 the humani zed anti body

(Humani z 8ig1BBYig. [3R@wskiBbulkd of sdndivatiowssdybdbetdéd Pty betiveRes (1K, BanV
antigen h inatio he heavy chain of a nouse-human chineric
anti bodygggl i&?ﬁﬁ&%lpgea’?(f%léﬁai n thereof (L chinera),. the heavy chain
of the templ af @‘i%%@lﬁﬁv@@ﬁﬁﬁﬁﬁn@%‘fec(ﬂf) P\ 8ntib8lks ¢l hANSFE0T7ALdq the
heavy chain of the nutant humani zed anti body (HB), and 30the |ight chain

t her ébf Ma)l66) g gytotoxjcityitg UIBT csHepEPeapslontonpp pesugimosatstraamSR34di es

i ncl udi ngreaet nat |LoNSs, . - | VBIA i y
oavy cha B (L i reray R g Rl of P RHB G QUIRIRe] SF (g, AT R0 |
chi mer a) Mabfié6hun antothxinitnite exyedoma etly RS&EN yf Ehaidonmntaartesugihd@MstrA6yV,
L69M V7iR, A78V, VO3A and L94R), and the tenplate humani zed anti body
light chain (LT), with the PcrV antigen. [Fig. 15] Fig. 15 shows anm no acid
sequencel[kit. @l Figa6 yhawacurvesin which hiegh-tabeddd PerVeisisubstifited bpeyn-1dteed

under| i ng .j ndi cates . a region. . Fig. 161 Fi 16, shows anino acid
e quithcotyt Eaef SRV S heacte CBreY in Beoh Sarbatinn (e 2R A oddytd o
under | i ngIdbndecates a COR region. [Fig. 17] Fig. 17 shows the affinity
bet ween L@e PerV antigen and, each copbi nation of the heavy chain of a
nouse- huH# Zfﬁ%r? &hows ity ityHvith fvdllgneth RerY jagdt trupegtad thesV einf PenV

chi ner a) yn{iberibeary, shai sn s 1509 JH&”TV{BB%&? iﬁwvés@aqyblﬁa{éfgf H, and the |ight
chain thereof. (h1F3'L).  10[Fig. 18] Fig. 18 shows inhibiting effects of
PcrV ant [Hedsldsie( helrars correlavianbetierh ediibodspardbiubclexg tnP¢yoloby s umpate d+dail 66 )
on cyd ot oxi gity. t.Q. . S Pseudononas aerugi nosa strain SR24.

[ Fi gi./é 19fﬁé¥%€0¥lfgt9§ﬁ%mgtlr?§%‘}t§? ing effects of PcrV antibodi es (hunmani zed
PcrV ant [Rigd9l, Figog skowRe covred atioh beltyvemn chnitibod 6 6hd orureyitest PosVehyt suppRessicl oma
cell s of Pseudonpnas %)Saeru i nosa strain SR24. Mdde for carrying out the
i nventi off ﬁyggtfﬂm NBRBEHATVAR | body” which is an object of the present

i nvent i ofFigs1@ Fig. 10 shows amino acid sequence of a variable region of 1F3 antibody. The

underline indicates a CDR region. _
20 [Fig. 11] Fig. 11 shows amino acid sequence of a variable region of 2A4 antibody. The
underline indicates a CDR region. _
[_Fig. 12] Fig. 12 shows an alignment of the amino acid sequences of the heavy and
light chain variable regions of the mouse antibody (Mouse 1F3), the template
humanized antibody (Template), the mutant humanized antibody (Backmutation) and
25  the humanized antibody (Humanized 1F3).
[Fig. 13] Fig. 13 shows the affinity between the PcrV ahtigen and each combination of
the heavy chain of a mouse-human chimeric antibody (H chimera), the light chain
thereof (L chimera), the heavy chain of the template humanized antibody (HT), the
~ light chain thereof (LT), the heavy chain of the mutant humanized antibody (HB), and
30 the light chain thereof (LB). | __
[Fig. 14] Fig. 14 shows the affinity of the antibodies including each of the
combinations of the mouse-human chimeric antibody heavy chain (H chimera), the
mouse-human chimeric antibody ]ight chain (L chimera), the mutant humanized

antibody heavy chain mutants (148M, A67V, L69M, V71R, A78V, V93A and L94R), and



.20 m:)nocl'onal anti body t hat 'speci fically binds to the above-nenti oned PcrV.

More concretely, it is a nonoclonal antibody agai nst PcrV having at | east

one feature selected from (1) inhibiting 50% or nore of cytotoxicity to

| eukocyte cell by Pseudonbnas aerugi nosa at a concentration of 1 nMto 200

NMin vitro; (2) inhibiting 50%or nore cytotoxi city to nyeloma cell by

Pseudono as, aeny i-nasa _.at n rat n 50 nMin vitro; (3)

havi ng aEh i §5 CII at}ll%na%%%ds anII§ fy&ﬁ%ec e P]tﬁe Mcﬁ%a g?‘f\}i or less; and

(4) havi figigi t15] @g.t Dpehaws posinbi and sefluérﬁ:ﬁ dan 223 vy rchain Wanab]edr@aﬂueflce of

SEQ ID NO. 1..[Q012] e f.e e..of . the non nal. anti body of the present

i nventi '(;lﬁ]fn?nf%gﬁ’ééé) % i ‘Hb‘{ec‘fyfl%f fatrs ?WFW‘P’? ‘ng activity. For

exanpl e, [mfaens] euKoey tsto®l Amirm H&GdsedulBedTBNGChiRAIhaR VRAdN A icHIeh

inhibiting (neuiralizing) activity that inhibits 50%or nore cytotoxicity

of PstudbHBazed@miihedns al heaenderbpe tdieates # 6PR segenfrom 1 to 200 nM

pr ef er ablpiof {2 fvosﬂo% hM a Ry v@eeﬂrtﬁ%?’r @@laxmgg& éeaﬂl ga‘éu&%umgp

nyel oma ceF I's used, the nonoclonal anti 3 has suc ting

(neut r al tie hegvy dcalnwftwntohae humnb¢h15165@%r¢lb0|dmr(é1 clymmre)(ltbeﬂ;gmmham

Pseudono oncent

pr ef erabpge%rom Cghl?l%%%Ot S‘a &r?%?é)% g‘lﬁéeglérrng frc%%o Y %P%%%I% géee

vaI ues Ihgh;m};amxb&redf(ﬁlh&m)nerl cal activities for Mo 166 reported in Dara
S

Aot o pl, B s SRS haRiRe BRSe PORGY Aottt puBiant et ek aRRbs (o

have i tsmps& @REVi dntebod§ A MAKIBEP 08 &yitotdsiclsybid Ug@@&eua dfubdeuldemghils am no
aci d sequence of Pcr §§§EQ NGO 1). The present inventors have found that an

ant i body2¢inasa SHEHR 4this region has stronger activity (cytotndcity

i nhi biting aﬁ]'wgtb@sﬂo%%ﬁfbmﬁ@eﬁ&fté QPﬂMVtJ}ﬁide%%QHHhé%&eﬁtﬁE‘?V a&%b&’;ﬂ The
ant i body tﬁ recogni zes this region is useful for the treatnent of

i nfeect i oH@ué‘? Derl astibedyaand Mab 168S on cytaterieyy & owietims celksofof seidgmanas vi ty.
[ 0014 R&&Ql%glotsla%&a?rps gpe of nonoclonal antibody nay be identified in the
fol |l ow ng manner Irst, a variety of partial structures of a nolecule
to be recogni zed by the m)nocl onal antibody are prepared. For preparation
of parti st.r uct ur.es of preparing various partial peptides of

t he nol egiu for%aﬁrylnﬁﬁu\fi\lnﬁh peptl de synthesis technique, a nethod of

" produci nfpoabbEm i n or out of - host such as E. coli by incorporating into a

sui t abl e expregsi on, pl asm seqguence enco g an 20 objecti ve parti al
peptide with a%@%‘?@kf‘@io*}ﬂﬂ??gﬁ'%]@édﬁn?ﬁ&g’]e%r dfl ﬁéﬂ PESSDE (1B VRRfiRM 1s 2
howeyer , michotln£lCRREiBddyt Bhats @p&mlusrasmqg taf tﬂehas&enﬁbﬂﬁ&%df P6r¥ NeMore

af orement i oned ob{ ect. For exanp after preparing a series of

pol ypept fHesetshor é‘h@dnloﬁo‘éﬁn%ﬂpﬁﬁﬁb?qyaﬁéalpéh crV thayinaC af depgtnene &atpre
t I t t
erm nal ;9f .3t £-g8N (Pr %ﬁ%pﬂﬁy 39 NG nFEN6r HERIALRR ﬂOO%@&%O%n y

wel | -known by a person ski In the art, reactivity
ant i bodyPegudentones @epwipgrapmti wlemcmstreuammﬁbdl\/hmﬂ@o nM:mgnhton &) ishibgings

hl h tid f th
rouahly Sekernr Aot LSRAERTR oALb Bl BL°6L o Blntb S ORSREIER B AT
nor e2d | nedncehyratisn 06 1arM ab iBQQﬁ‘ﬂ[ihinlﬁ'oS@hhbemlgsa S sdotethuni quﬁtaml(demmm by a

skilled e‘ro |n ) and te mnatlonofelto is made b

exani ni ng% Ab& {’QMW&G%%@? ?Vlgﬁtwsb?iﬁffp@ %qs Cfﬂj of Wo'ﬁh%q%ﬁl c or
therapeugm@n@g@@ge@ien@@efQEQSI@NO nvention as an active i ngredl ent, with

t hese pEPtI dﬁ or by exam ning conpetitive inhibiting activity of these

peptides i ndi ng bet ween
One feature of the monoclonal antlbody of the present invention is to have

.30  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)



the nonocl onal antibody and antigen. As a convenient nethod for obtaining a
variety of oligopeptides, a comrercially available kit (For exanple, SPOTs:
kit (available from Genosys Biotechnol ogies, Inc.), or a series of

mul tipin/peptide synthesis kit -with a multipin synthesis nmethod (avai | abl e

. from Chiron Corporation) may al so be used. 5[0016] ' Cytotoxicity
|nh|b|t|ng activity rrlg be measured in the follow ng manner. First, a
monocl ondFHEEY itBalyn gkt vpi% Prcest Sxitetigity rﬂﬁl%‘ietufiﬂ’@oﬁ%% AOTYEINGSE, 136 be

measur Edcé&egtﬂaﬁbﬁqiah RoRAPPELRY AR BrdORGRPELAL S 50 AN, 2nd Al dle Yt dbRD
series. Next, cells that are iInfluenced by toxin of Pséudonbnas aerugl nosa

or the | fiem @hier2) nd.t Fhese 1qlyest largedy exepedstheanymerica] activitaesefoti Mbi6&l, f or
exanpl e, | i r chjyeve an

appropri. a‘%}eart@ng%ﬁa nfé%[e %q (Bnhgfg&prﬁeéfeg?e egb?oﬁdelld%é&s? gu#to 3 X 106 to 5
x 1065 cel0BhL  when nyel oma cells are used, and to adjust to 1 x 106 to 3 X

106 cel |l s/ m en.le C ells W se, Pseudononas

aer ugi nosa cewggog’reé?%ar% e% é’foélaa]tOBatlj ql Oggh%pg?s‘irﬁfgnﬁ‘f’w?ﬂ_lsﬁgpﬁbe for
- exarrrd)l e, ita eeu;bpwrearfe@ibarﬂorﬂ@oélgoh@ewt@se?leefm lehith mmgma@b%@ﬁ:e bpdy,
Pseudono sa.cells and target cells are ured in sane test
t ube or &é’[sy a(%%‘gf l\gﬁan%l eLIJhienp’(ﬁS?rl‘tol%‘Eﬁ’i‘a‘i’rtsl ﬁ"%tf&‘hn‘gsthat\ﬁé‘l IanE}&i et o
plate) i pecegmeemmrregfoe Kéé' 5t%rf‘ge?@@ﬁhttj’ Q8 tofbRR: 1§ Uhhili 8ns ARG Ohadtad hi S
time may be a commonly enpl o culture condition considered as belng

sui t & f aptigedyntlntofecegnizes eba@;&iemu alhengntibpdy Heatcugeegnizest ihie regipn iisrum
conditio I I Len Kk f

cells, agaé@%?&e%%?ﬂtﬁggﬁf 1&i&:ét%f)lg]‘jsdhour %a‘ﬂdlb? %ru%%l hlzqgaassée&g?go ng()%)g(% el ona
cel | s, ~anthibibmgtactivity. 3 hour (s) for the case of using | eukocyte ceI |s are
pr ef erreg% Jaking a well not added with an anti body as a control group, a
concentr at which 50% i nhibition conpared to the control group
(effective conBetughitidroepitdpe diins@iovietlal sntilddgithay belidesifiedin GRE fodlio@fn®f
live and death 25 tar et cell al t hou varj o rocedures have been
est abE?l s &g ey o?ﬁtl’é%aﬁp"iaéle yrob Bt ﬁ‘i“cf)‘freég’g 6‘r1881r?8\g15a¥ beresommesh bathe
vavel engidbn6élehalenAHle ard Bfplased 0@l Freirhibn afiﬁuﬂtiatp Qtra&ueesc QlRELhBE of
reagent is useful (See Nature Medicine 1999, val.5, 92-395, for

r ef er encByePAFBE1 72T ISBORA i8htRIPEEY chh@l%ﬁm}@@%a‘l"ltbn?l bewn ofligopeprtidesent
i nvent i oBydthedio t&?h‘ﬁ“r‘qlm gzhm%mddndftﬁ{‘o&\ﬁélﬂg 'E’Hér}( mfar%%%k ?.Bétosrhcﬁ%slt] ki #,<d)
which is used as an.index of affinity with antib monocl onal ant’i body
may be aFrEPyRozating “wn4e | o uitables exprsssiox apipbmid amel)lyél sequancebencahug | an

cond a, n n e I Ied th

Cor A5 PuBGRY Shi keo SN, Bl SRR R I8 BBk Iile BAE oFF Kb
neasur enmbovevdrf itBisageoeealXiol asacdmalihetibn @mtmmr ﬁlleakmdlé’l“faf rtrh@ iafjremientiosddr | ar
kit accordi t the i nstrycti on manual and ex nent at i o r ot.ocol

At t ached PR ndt PRz e oRFeaRTF  Seoth B RPORHGF oD MGG Fa R

accor di n@p}ﬁl@pﬁhtesl%n@&ﬂ Byke Cl ek of NTLHRAE 04D Nt ASE P dteiEbP sERZY g@ne
|mmnoassay) RIA 5 (Radi oi mune assay) or fluorescent anti body assa

Di ssoci af§8mbiRatiam, fte e Hletdynogey BY i meseas Pirded yanhthe Ay Heactiaty o
representReoblbnd aitibodd! with(#MRkd po w@%)ﬁml 1se&xaniBeda$A08 kédooRRidORES ant  Of
t he tested nonocl onal anti body, ronger affinity the tested nonocl onal
“ant i bodyrduehly determindde nonocl onal anti body of the present invention or a
part the[(ﬁﬁ di ssoci ation constant (Kd) of PcrVis 2 x 109(M or 10l ess,
preferably 1.5 x 10-9(M or less, and nore preferably 1.2 x 10-9(M or

| ess. [ 0018] Thereaftet,m whﬁeuyomfodigopaﬂ)tldmt d)fb@dycomfesbdjlehﬁg @aemtmhﬂm‘nwa on,
preferab as | | obul.i n.h chai ari abl e region,

i ncl udin fdgr'r%% }%?qg{%/m&estyg ﬂén?r&f’rnc?}?' mgtat?eci Pelgh‘ijerﬁé’nﬁ}&‘?

seq UWCEtdcﬁnﬂﬁEMné\ﬁﬁle zDsR\iQed b%rsbi)m@lHBQart ddiedétefmatitida F@pttopearence
i s | NPSNGRTNYNEKFNT ( SEQ | D NO , theirof amno acid sequence is
YGNYWYYPRESY b@%e‘me‘rmmmm%ef 3 fﬂ?ﬂﬁegwbqntm?dy icopiaiRiRg A PreRRYaptieor

region, imshpdi gmef eédttlﬂvéiefoergyay mlv@%gxeale%t tm@' egtld@@ no

acid. sequence i s ASTSVSYME (SEQ I D NO 18); . .theiro o acid
sequenceor by vxemmsg(cs&xgetlgvm@hmg)nmsnty @ﬂ\félleﬁe)pela:mdasctoamnﬁng(bemeﬁmnce
IS HQ/\RNME )il Qr. th e e. of CDR
regi on, < (f(r\é L‘E %’8 hangde%? | héerf? &(%uenstu S |t%u ro(r’lctor Mh=1%t i on

of one or several anino acid in at Ieast one CDR of t_he above-descri bed
three CDR set may be enbraced in the present invention as far as a -
7 .



25 bi,oactivity (for exanple, affinity, cytotoxicity inhibition or the |ike)
requested in the present invention is maintained. [0020] As a preferable
aspect of this present invention, humani zed version of nonocl onal .antibody
havi ng above descri bed feature can be recited. Humani zed 30 nonocl onal

anti body i s obtained by transplanting a conplenentarity determ.ning region

CDR) of y. gng n £on [myse,
|(nt o) CDR &?éwgg OI%EP&%[% Rer le}t%(%?l%ﬂ9f ?‘tablr{r% tr é%%%g%nﬁ}evg%P rrrom uman
ant i body(aVSdabbblﬁemi r@fmws kBmawhbelogmsecfmed accor sirirg ©H rdollipieipestidd
Kabat E. A .et .a sel ec ed in
ocor Srnsfesie SRR g PR fEests e Qay IRED ! Lleg SrorBR g ™
variablenﬁ@gﬂgﬂbaayxbe - substituted in such a manner that. CDR of
reconstr cteg humani zed anti body can form appropriate antigen-binding site
(Sat | ., Cancer Res. 1993, vol.53. p851). In this case, the

above- descrl bedy&t6R8itBYhiBRiAE RERRH m2 @Qaﬁtasﬁ%tftﬁlth@rfa?&% OfafRdhod

for humani zed nonocl onal antibody is al so known (for exanple 95/14041 and
- W96/ 02578'skt &. moncdprtleaetihodyDipy sejole mydotorniy dinhipilingi adsivatyr egutgnbe

desi gne‘dmte3 %%ﬁnﬁc&ﬂ g{o IDM3Eriatd E{l&g?{tr\g'tlggs FBZ%HQE.H?@OI@@M@Q

synt hesi ze PCR net from severa I 'gonucl eot | prepare to have
over | appcfﬂb ftbat tage influeme¢d by égim néPseléd(mﬁcmaswarmg@alca%@hkedhemmddem is

conn ted encodj n ons 4" on_o uman ant i
resuttant® ﬁﬁﬁt it aF §sF %)oerqlas & nlt t%gre ’é%’??gn%elétngra C%F‘trghead;‘u{?eﬁ% celbna
encodi ngcwlanneabd schie a:namfroaﬂhtelmdytbeﬁay Gmecnemag?pw;ate&dradtﬁocademnﬁm o] P
vect or co n odi stant i on 0 repare for
ot Do aP® i b L RNE R WA atatona T RB Sl and thadatie Ak IEg

into an wweagﬁhmméeqb@kocwb ®XIR98 st d ik Wik Pdeu@bmBNa® ¥R EHIsqRe Nt 1 O
region, for-exanple enhancer/pronoter. Further, the host cells are

t r ansf or Aeedalip edIusted tek pr B O chY mdnusias e examslep poulizee amdivady. As
hostygel tntnee%tee@ﬁat& t6€ nondHohaPen iy CPLdudoNon R G Ra BROSAL YALEE cell

or yeast ca e reclit
' 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

20  appropriately changed depending on the kind of target cells, and for example, about 1
to 3 hour(s) for the case of usirtg myeloma cells, and about 1 to 3 hour(s) for the case of
using leukocyte cells are preferred. Taking a well not added with an antibody as a
control group, a concentration at which 50% inhibition compared to the control group
(effective concentration) is observed is calculated. As for decision of live and death of

25 target cells, although various procedures have been established, for example,
measurement of absorbance at an appropriate wavelength (for example, 400 to 500
nm) after addition of a coloring reagent is useful (See Nature Medicine 1999, vol.5, p.
392-395, for reference).
[0017]

30 One feature of the monoclonal antibody of the present invention is to have
high affinity with PerV. Dissociation const_ant (Kd) which is used as an index of
affinity with 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



20[ 0Q22] - For expression of antibody gene, heavy chain (H chain) or
| i ght chain chain) of antibody may be separately incorporated into
expression vectors, and a host may be transformed with these expression
vectors, or DNA encoding H chain and L chain nay be incorporated into a
single 'expression vector to transforma host vvith the 25resul t ant

xPr oot SRR Aol RES VRO TRAZR. X[ QORI PSR SRE LAV ILIBAS pe 0

obt ai ned preV|oust 208 an he cu ure
known f oslnhhafr lakadcbﬁﬂn@m seninsfyctitn maauhl Mcbex;}aaumntaadn macne@ﬂ attakhed

anti body, a C produced in_.the transfor or |d e 30
ool 1 R Eralit R BMASR Bt sbhal kbR bR Bhe el T
appr opr i a@telyncependi Mntmhotii®dehpstases)) . EIA timzgase ﬁﬁm@h@y@aﬁesmmed
CCS cel | fR medi um such %s RPM - 1640, Dul becco's Modified Eagle ni mum

Esserit i afRagieirupiponesyy) ar dlugyascenblaatibady | Fssaec eDisgpgiation cconstagin (Kd
i ngredi epfse) 'dgﬁeWnﬁ?edFﬁgl BRUI DRIV ChRelefiad iRe addegk MTOR 1 eMpgr ature

f or cultlvatlng the transfornmants is not Trestricted, as far as not
| ower i ngsmhBenibhe idispogiatiop raousieing gf pihet testedi monbadonall antkydyo tlse ypironger

Pref er ab!&f %g&ieéloggcl?ga&ll%}&g%oﬁgc G eCIAg %g th%&n@io%fa?lé%glb%%y of t e

terrperature i's reci 8ssary or med
inthe apmsepﬂfmventumbﬁa parlq}mmolﬁ,ahss«bcmmbdeométaﬂs GIO%o(f \P/cW is 2SE<(1«)2€1\]1) or

vl oS pRBRERUE r AROTFar Er o AR ar B o 2 aP? Oy o et nods

previ ousfopidkscri bed, can be refined by t he heretofore known separation
nmet hods. These t hods are based_ on yS| cal .property or chem cal property
of the target Pt egpAnocign @@%P {/therryesentdnpmdion, peeferabit the @ﬁtlg &t ei n

pr eci pi t AR . irSRLABBSOMLAPRISUCRaBS WAl | hefch, | oL GHR n%&agreman@ ze
separati on chromat og rapfg}éﬁadsor tion filtration chroma % , | on

exchange %qqr@rmtlg)g?%l@h@ fthairelaminooteid eeguephy is SFTH

liq gr y. I v hakl e.
[ooléljﬁ g ccor |ng%%fr?g%%%d§d1%rsg %‘ng)‘gbf esanngggera (§E u%r%\l?(ged
monoc| on&é); @ERBbdtéyroégaamnetacRbséqueane EEYGWWT%YI@E@II@M YDedmd and

d t f I f d
S o e B0 SRS R st DL el 5 AR
Fig. 16. frekmecmgl bhdﬂreﬁellmiﬂzflgeacﬁbﬁmiuléuﬁﬁE@MS}T@TM?’(@EE%HIDN@CI?EMRWM e
CDR rtia S ete e o]
Pt S AT G A8 SrarBErdn D SR 1BNG! ROl Skt assiag acidoo2e]

Conpzy edsdueRBSHQWRNYHFT((BEESID mpdared by hybridoma cells, this
humani ze ?gfl body (h1F3) had equival ent cytotoxicity inhibiting activity.

Though
As for the sequence of CDR region, a modified body with addition, insertion,

substitution or deletion of one or several amino acid in at least one CDR of the
above-described three CDR set may be embraced in the present invention as far as a
25  Dbioactivity (for example, affinity , cytotoxicity inhibition or the like) requested in the
present invention is maintained.
[0020]
As a preferable aspect of this present invention, humanized version of
monoclonal antibody having above described feature can be recited. Humanized
30 monoclonal antibody is obtained by transplanting a complementarity determining
region (CDR) of antibody of a mammal.other thah human, for example, of a mouse,
into CDR of human antibody. Therefore, framework region derives from human
antibody. Suitable framework can be selected according to documents-of Kabat E.A. et

al. FR can be selected in such a manner that CDR can form appropnate



- which 'is made

.25 humani zation of antibody with maintaining activity of the original
antibody is usually difficult, the inventors of the present invention were
successful to obtain humanized antibody having equivalent activity of the
original nmouse antibody. Humani zed antibody is useful for the purpose for
treatment because of its |ower ant| genicity in human body 30[ 0027] :
As the h d of t resent % 0 ant.i bod onst ant
fogi on i ShBEFFRARY W8 Mool il (R A B B BRERR. Pt ety 8" can
be reci tmbshmutekiemvyudhhalrﬁanmdt}famrCDRaffMeeanﬁthteDylﬁmaﬁY&damlw ¢my be

used and.Cl ( or CA can be recited.f rth i body
C regi onfoﬁ’&yaﬂfe"p%tﬁl ’}t&?nt%n‘iﬁlﬁﬁrsbwgé?f(’sﬁs? i ﬁa(‘?eroge%r}sgpﬁo’fﬁingrp%é
product i M this cdde, tHéEYvE deb@ibeda¥ald MRy Be Rep@Re@nt i body may be any isotype

such as ‘OgGynlgM IgA, IgE and IgD. As the present invention, 1gGis
pref e ab d 1gGl or g4 are nore preferable. [0028] 5Humani zed

monocl onal ant%m&mﬁ;odhbﬁorpﬁe§ fob BUERNIRA tb%ﬁfgmlv@hsq B RadY

y conjugating wth sonme no ecu as polyet yI ene gl ycol
(PEG, rdai caemple WO9StIdAde and WOH6M25ThRest. )conﬁlmgraetebf nBNdc Isequadnce,

ant i bodi ogy,chem ¢ t hads,. f or
- nodi fyi ngéaﬁ{ %bg%ggé}g\%ggﬁt g%?%&seﬁeggl nln}eﬁ?sIE ]?lgc(ﬁnlflg% © ? ‘f’d%' ﬁﬁaglﬁz%fd
nonocl onatm40 anhbchﬂydylsol’;yrtth%ipafcbée’ntPGRlvmathodn frenbrecesl t dlepauclesfideat ed
nmonog| onal antj bodi es. [00291 ._Hymani zed. ngnoc! pnal i f the
pr es@nt PIRRATRY gﬂdﬂﬁ%‘ﬂ? 6’& rg"ﬁ%péﬂgvﬁ""lrﬁs dth elbréf’é‘?’% (t% tg’f gtONW(ééﬁ?%%ﬁSS)si te
or C t er Obtiaheds DINA {s@ohAb&tadl tERNLEndRAsgAEdiRtardG0dion WD huddibdartdsbly andlhe
skill ed person_can ﬁ ect proteins_for fusion appropriately. 15Ly003
a

Humani zedenberatiant {1 b‘BB‘ﬂFpelfat?‘iHemﬁ? EXBRISSIy SAEPBN AHpTIAdIve atDb’liA whi ch

cyt ot oxi gldo¥irgNPhiRhB1e NGeRR! b¥ lah¥ibbdy iR Béethcorddesed St nggfe%aoﬁr FectdOr
exarrpl e, fucose-renoved. anti body, anti body conj u&at ed wth bisecting

N- acet y| coprrréasa e engoding @@t?gérfeg:lhaloﬁ apighedvAc Yo pegpaas fartsmdipody oftiech
bi
' F‘gf5“9 ﬁz&tséIYt' eMibh GeobddC %%4 ng%gm&g)%ggee if¥o 3H ?@%‘%%O{%% M no

acid residue of Fc region. an be produ nmet hods
known t oexpiresssieidelr edntp,te}r dcm ex[p@%l)]n control regiém fohexamms enhancevipnémoter. t he

phrase art of no ti b ion that is t .of the
af or erren}tgl leth%%i t}r%%nﬁlogffi&g A P aBS I¥18’IEI ‘Y’%QSCB %’gﬁ?ssi‘g‘ Fﬁ%ﬁ%ﬁ?f‘@ﬁgﬁf%tws
speci f i cphidneaaintibbdy. t Q&sPthbét l:dlKeWrﬁ‘ebrﬁﬂ‘(bECé’ID@QGH aRaCO8nédlBosly OH®@reilpaf t er,
also referred t.0 nti bo y fragnent"). [00321 Concretely,
Fab (fr JRPEHDYOlE C‘glif’ 'gﬁ‘tﬁ?%g? Nk e F(ab)2, Fab', single chain antibody
(sig e Woagn Fv; hereinafter denoted by scFv) "disul fide stabilized

anti body 30 (di sul fide stabilized Fv; herei nafter denot ed by dsFv),
di meri zed V r dfropxireaion of ankibedy mane.cheavye pltia (Ehyhaink b@dﬁ}teht ?.h?ptll@e

cont ai ni {;i SR ankBYER %Wégp'agatglﬂ%@@ploﬁﬁédHﬁtotélgr&g%rbegfbrrg » anded! 2 9t 4 56

recited (Expert opinion on therapeutic patents
1996) . [@@33)]8 transformed withhthese anplamlpbcv@ytomagrENA dnavding I chmlnea:md &

12100 bR 00 RO A0 St on S BB 2
Wi t I25an essaltart @apessioravereqt seleWiioar' 11586 e two di suI fi.de bonds (S-S bond)
cross-| |[Q)l&gjg two H chai ns in hinge region of 1gG Fab
Desirable transforrﬁants, obtained by methods previously described,. can be
cultured by the methods known for the skilled person. By this cuitﬁre, humanized
monoclonal antibody against PcrV is produced in the transformants or outside the
30 cells. Medium for the culture can be selected from conventional mediums
appropriately depending on the host cell. In the case of above described COS cells,
medium such as RPMI-1640, Dulbecco's Modiﬁed Eagle Minimum Es.sential Mediu'm_ _
(DMEM), are available and if necessary, the serum ingr.ec.iientsv]ikewiseFetal Bovine

Serum (FBS) can be added. The temperature for cultivating the transformants is not

10



5 used in the present invention may be obtained by treating the nonocl onal
‘anti body of the present invention with papain. Aternatively, Fab may be
produced by inserting DNA encodi ng Fab of nonocl onal antibody of the
present invention into an expression vector for cell and by introducing the
vector into a cell to cause expression. [0034] 10F(ab )2 is an antibody
fragment I C t Qf.about 1 nt| n._hi ng
act i vi ty,'g@ ctggdfsb 6\% 'ék %W%Qﬁv\ég{b ba%lhéi fgg Is'od:%%fn }ﬁ'o 1n 1n @he[ erlous b |
regions Bre&"emblmtemmbrbyuxpepﬁ 82r4dé@rradam1md bM@WptraferaEbl)S tbmpdmtofe dsﬁ 3e '
regi on of G Th F(abl)2 used in.the present inyention be ob arned by
i roat ! ng G HE SRSHOL orlh ANy DR AR e B B, Oh Wbt ROPORLE
AIternathyﬁgymngﬁﬁﬁaghgmkﬁnﬁﬁy1@%(gwpduced by |nsert|ng DNA encodlng _
F(abl &W ﬂe nonocl onal antibody into an expression vector for cell and
by i mro%thg the vector into E. coli, yeast or animal cell to cause
expressi on. [ 0833} kabeontSind allhR0gyd f LAHFRHT aé‘kﬂ}{btn@cilvngf QRH| BFesWd ght
of about 50,000 with 20 antigen binding activity, obtained by cutting S-S
bond bet inventibi, rereduerd irhtheafransfmementsnadouwtgidb'cplls bFghe megbddd previmishr esent
inventio e t,al r gat f ib of the
pr esent T ERBRET of i P ol by AR bR AG HierD) alBRERR ek Thkr
Fab' naynlbdlqdemdﬁdwedbpm plsyesidail rpgo@hdﬂy encbelnitgl padperof of the trmgnﬂcﬁnotmh

ant i pody i nto, an .expres vect r cell and rod t he 25vect or
"t OB Gt S Bl Sy Hed et it redieier B Bt ShophusaRLy Sio s °0. Py
i's VH P- MtrafiltrdbioR-cHibiaepigi ithyl éhzlé\lﬁb]@eh‘aﬂﬁﬁ clq{i-éxﬁitagfhpa;@dameptwn fikadtiorar €
connecteﬂ1u3|ng an approprlate peptide i kerf&herelnafter denoted by P),
and i s afPTARAEIREaYhY. Kene¥thangsi shyonatqeyapha alfipity ychromatograrhy. ctrntlsalhed in
. SCFV 30 ps@shnidhek Ruid &%Hiatbé’f‘éﬁﬁ}'cﬁ’ Ay SBYalEc by 86h QA A1E aFRNLaL onal
antibody of the present invention. Ev used in the present. inventi on may
be produBE@ by acquiring cDNA encodlng VII and VL from hybridoma producing
a mopect onal antdRagly Bim{MBAPEASEIs1Y BUSRELEHesHARR KiiERAAGI BuctEknal
expressi on vector causi ng expression by i ntroducing t expression
vect or | antgbddy agslinst Ete&(standre amxdnaéd czesllly in goooa'?qld and good pdtsﬁy réhers to

one obtajn bi ndi-n Ly,Re one no a si due
i s substu‘flstSS%‘Ye“"F% g"gngt’)‘e 8giopeY egﬁ Ee"pPr‘Pl ‘(dges e, ST B%%E“‘b e

am no acNd.2A7dnliig98haid SEQeI(ﬂ) WMd 28 dyBigeide 'Irhese duﬁbdsraays wersalmtduetkddased on.
tertiary. .5 structure p q%ﬁq‘p of anti bod c%rggng to the ne hod

i ndi cat etFafPRaryap asd gf W Otet ACRIGCraR rli’@‘rm}’ 9%PaRgREA) Yhich pregy L
cont@j negetePmasdy foi1s ezdmtarmtattﬂnproeseetlsé NMekcioRal NBtityay ders Vv efltof hamanhe
nonocl onal antibody of the present invention. dsFy used in t he pr esent
inventioﬁn%ﬁVhbe produced by acquiring cDNA encoding VII and VL from

hybri donggggpduci ng a nonocl onal antibody of the present |nvent|on
constructing a dsFy expression vector by insertin into an rrate
expressi on vectomnparaid t@auematgaettb@@sémdﬁ3b3pr®drtcegdbbcrhygrtdhelaex se ison

vector i I Q0 ody'
'fragnentﬂ&ﬁgggeg dnﬂm&?qﬁiFgﬂ%s %B‘aﬁ%%h%tsaﬁggbfﬁﬁégg' ﬁgﬂgt %
bi ndihg Bpmenfzatiohpf matibatymeith mmdtalmmcanvitybod)e dm@gaba&ttﬁktalyrmgsdmllyal ent

anti gen d act ty f t he sanme en or two nt| i ndin
Sot oT eRENE e Shvansbre ot e e R W s Sugsaa &0 of Ay P A oy

that speghfibsid! hivih@asdEvitiehh abﬁeltﬁﬂﬂ’oﬂieo&aémaptnﬁdl@d)’a&ibddbe Phesiiited
i nvention may. be produced by acquiring cDNA encoding VIl and VL of a

monoc| onantikidy; sgepiusior ke porpase e trephpenit besauseohnids deren FRFgIUCIENEOdI ng
scFv havipgag y3gptide linker of 3 to 10 residues, inserting the DNA into an

expressron vector for cell, and causing expression of Di-abody by
i ntrducl09g7t he resul tant expression vector into E. coli, yeast or aninal
cell. [0039]

As the humanized anttbody of the present invention, human antibody
constant reglon is available. As a preferred human antlbody constant region, Cy can
be recited for heavy chain, and for example, Crl, Cy2, Cy3 and Cy4 may be used and
Cxk or CA can be recited for light chain. Further, human antibody. C region ‘may be
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25Pepti de containing CDR includes at |east one region of CDR of VH or \Wt.
Plurall CDRs nay be conbined directly or via an appropriate peptide linker.
Pepti de contai-ning CDR used in the present invention nay be produced by
acquiring cDNA encoding VIl and VL of a nonocl onal antibody of the present
i nvention, constructi ng DNA encodi ng CDR inserting the DNA into an

expreSS|o for _an 30 ca usin es N

i ntroduct r?f]h e Orénslﬁfotvgnl% 8%?%%’3# Y ]i%tPSO c‘,’Eo]t}y] Isrﬁlg %bﬁatléfﬁi nal
cell. Peﬁ)fzalﬁﬂ)lé:(}hlilhwmamgbcﬁﬁ)ﬁnﬁﬁ)beaa{@mb’@ppI‘mdhl(h%dlgl?y IgM@ngA:aIgEiyﬂa hgbi s

met hod s ch as_ Fnoc. net hod %b{uor etn}/ $¥|(§)X c?r onyl met hogﬁ or. t Boc

met hod (5 50¢ DresedEIVEBHOT TRGriAgaste a[ké‘bﬂ@ gGlor IgG4 ag moreguefmableant | body
of the pfg2gpt invention or a part thereof may be nodified insofar as it is
suitably used in the present. invention., As a nodified substance,

ant i bodi es boquuwum meneclonsl aatibedy pﬁ@lmeﬁ@tp@w@&lmmaé)egqoymat@m)

or the |j tion
by 5 int ro uct| on ?%2%%4\42%* Bg% hHH Sggleanﬁgleg Cati on %éggg%r?hgr%ano
aci d seqglende (BEG)he‘admapmqubstamﬁ,ocdromratmantTb@@y cofijughiedp mesmalonal

i nvention o art thereo aI s9, rac S antlbod rmd
substanc%%m;?‘—q(‘i)ll rtealoﬁfaﬁ%e({su (f % ? P subst'sh s M%ﬁo%snt &i ned
ant i bodymodifyhe ﬂﬂﬁhddyddwe'léhmshethm}ﬁuesc}hm fiabn I-anhmeaﬂyd esdrvblonahed in
the agrt. 10] 004 n_anot her as t he sent ent rovi des
ot yliici Btbety Ghibs arssgnhinty BoBrIIbR S B b P RO T e P dgbon

humani zefboggnocl onal anti body (h1F3) of the present inventjon. Preferably

. the polynucl eotide of the present jinvention has base sequence of any of SEQ

ID: 29 or 30. Hyagpeademenedenalepgihody ebthespresentdaaention Waychessediaithwni ch
can hybrbmezgr(wehﬁ iR N 9lhiR0] MG @ Bt Rat el CHid 108 g PO B0
encodes anti1 body having equivalent activity wth ant |bo e presént

i nvent i oho, ][20’(44]281)’he Tl skilled potonl eawéeledieprptetsefol fmmmelppmprmﬁeljaol ymer
COI’ISI sti @@o 20 nucl eotide such as several deoxyribonucletic acid (DNA) or
ri boku acid (RNA), so far as encoding anti body of the present

l nventl on. ThepRn{BYzdd &lond@oRASEstiidIess taprd@htidled P0G She ThE of

pol ynucl eotide of the invention can be available for producing antibodies
in a nanwéichﬁyt@f@ﬁ@ttb’énltl@émﬁﬁ@g’yty Irappolednuthesstandbodiestae fonexamplen can
be al so r ent
25 acti Vo o TRy R aRol aatBEy° R GRRT wiih ARG RN RS UG, VAL
probe poity rsugaeohalde(cémm Y aatlbodaoql@/wacht Fedimgeseivityi with rﬁ‘ayamceptoa ipart

t hergof, ,a i e I such as b|d| tlon or .gene .ficatjon
techﬁ?que eP‘%or bé’gsatb ﬁﬂﬂ%{% AR AR BRI R e we?%a%r? les can be

pol ynucl paiduded bm]hehﬁleshddlsﬂ@ewh temhdsklillea pafudmencodes ant i body having
equi val e g)%lgcti vity with antibody of the present invention, 30 is

obt ai nab uch these DNA are al so enbraced in the pol ynucl eotide of the

present inventi@phe pRRERH invention, tHEIHrdbZ HidrOBf hﬁﬁ@ﬂbﬂbﬂeaﬂtllﬁﬂ'}bmlﬁs% et
al., Mdlecular doning 2nd ed., '9.47-9.58, Col d Spring Harbor Lab. press,

1989) i sragn kBpt ik forartapf theafersmeatkioned gnonnslongh anfibedy s dihei Bresertr
hybr¢di z S i, o€ X, g nt
e 2Biveffioh Sal Do RIS, v biRky |OOFNY GR0MId: B mSCRN hihaas,

exanpl e, (lerding8er, @éﬂﬂl&fmrmtomsm@w aamthdy fregeifeat’abl y 0. 1xSSC cont ai n| ng
0.1 %S 50C. More preferable hybridization condition is

hi gh-str nge]n 5 High-stringent condition neans for exanpl-e , under 5xSSC
cont ai ni ng 0. 1(2’ﬁﬁlﬁe&ﬂy,65£b (fvagheent Ioeszae;txg@ﬂdli)ihiimgﬁ F@H)h Rilheingle chain

effhol enthigbodiclsthiie fen B et phBe L TONG Re Sr SRR 2 APeh AN QG
factgy s &HGNAAS stLINSIBFYS EereMaf&@'den@%C@y‘Hém)' Qe Veekiofdiradhibnt
skilled person coul d sel ect theﬁe factors appr%Prlater and coul d have a

10si ni | a¥heseinpfige sepoteddydlpbody), 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). |
[0033]
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Anti bodies, functionally equivalent to antibody of the present invention,
have generally high simlarity in amno acid sequence. These anti bodies are
encoded by pol ynucl eoti de, which are obtained with above descri bed

hybridi zati on or gene 15-anplification techni ques. The anti bodi es, which
are functionally equivalent to the antibody of the present invention and
have hi gh sim Lar no_acid guence the ti raced
in the present#ﬁhven ia%tn Oq%-yi Qﬁgment arl m%fa)erclulaf Tl Ol?%I% Sts’?o 6@)(? "}‘{}JPl east
nor e t haantag% bimdaryg adivag] masleqm;enf:ebonptraehelfaiﬁll\ytérhana] sidk af iH yhmh atbsq and

nore preferahly the rit f 85 and 95% To deternm.

D05t m | aFEOR loth e G B F e o B A A BlePBUE PR R HFEP 8 e o

(W1 bur, gMbifile Bdids L(SR8TBAd)Rerods- 115’!’(@1% mNa}ﬂ cha6@6h hBgde rddoA (ABR3) B

726- 730) is avail able. [0045] A nmonocl onal antlbody of the present
i nverdt i onseshia the papsent Hateabipn may, By phfained by Brating tamppeglond mesidpdy oh.
Theref or g, JROANIRGENH G&h J&mps'm'tﬁaaa@ Rjam Hﬁy% FroARERCHORRL A | body
of the present 1 nvention and a part thereo be adm ni st er ed

systeni CENA/eImodnmﬁ‘aiacbﬂxyortp;clqnml antibedyi ofghe wa«mnt er@htippinte. anFepressient er al
adm ni sty gL Ot%r céﬂ?(?’éﬁ’TrB.r&%uc'ugée{}?e"x%’APO‘ﬁnto”A &t {o%uéé“é%br% i@ 1 p infusion,

i ntranmuscu I Nj ec t oneal ction ut aneous i njection,
i nt ranasEﬂOS&hm nistration, inhalation or the |li ke can be sel ected. However,

oLy <TERRD B RLORRE SRS TR bl Sl .

by respi wanloﬁxyugdnasindhrgf a@ﬂivlqn féﬁnecﬁawanﬁamgl two Nab'uegiodedhcad héngelpH9, vol .
5 p. 392% i nt.ranasal Tgm stration a i Hhal ation are %gm red.. . .[0046]
A, phar matBefe Kalt resgpppate qriag l%yh%epﬁ%lb AHoR tﬂiOzYntW% Paniisof &YiRgP f or

t her apy Afgiéh mtgcentrh%tﬁ(maa@dfmm 5ye°sbh9nwe9f19§ InSaye 6M§%H'b§rrtr$&’tmg
Pseudonnnas aer ugi nosa. For exanple, fective dose is select in the

r ange of the mmnsvngonai angibody Ofst};ﬁeweﬁeflﬂgln@ﬁntb@uyﬂﬁheﬁ)@mn pelternativelyel(ab):

at per
2 pold onf ol BRAETERP Lobel B, THER oHBbayBE USRS pRS R0 stidey Intl
conposi tam nxp:ma&an mectgr foneelland dyantdodacing bbfdyecrbcbr Ilnlh@Epcais gnastiomaemnabn or
a part t eﬁge is not l.imted to these doses. Adm nistering duration may be
appr opr i 4t el 8t EREF Yhpendi ng on the age, synptomor the Iike of the
- patient.[0D35The phar maceuti cal conposition of the present invention may

AR E P I e
and gaddi fihMgerd flﬁh&l@lé )i\@eiﬁfy cﬂﬂ@fn@acwtélﬁﬁh}gYS@QﬁBHamtﬂre@ﬁgBﬂigﬁs sétl want ,
col I agen, pol yvi nyl bg If‘ pol yvi nyl pyrrolidone, sodium 15 alginate,

ect

wat er - soa@mrée@re@mdaﬁ a b’ urelhii theoPreseds anvertinp mag) bmqbéémeéa}EVel n,
di gl
g ycert B Al\gl&‘?f(’a/tl )‘EBFm]%é’ soraf} aBQ{b\S@% Bﬁ’éh%’b%e&'nlé dx%e’ntl\éﬁ%ﬁhll HSed s Q% rum

al bum n , manni tol, act ose, surfactants as a
phar mac edithipghreatgti tAlternativelndBaly' invey b@prmed @yapiﬂrupglIHNéleyw@hned‘laéd or
conbi ned m t he .abgve, depe on the d not |mted
t her et o. ffz%‘fshmonoctl%nag tl% a7 g eparaqf Fon Cot On Vecsgr (f-r;%‘rr%gl %nndaPy mttr °%“Ca“yg ggal nst
Pcr\2sm | Vedter ﬁX@Eaccmademt otrtmmmlaycamftotdaasé atgresdiorg Ref erence Exanpl es.

Ref er enc gﬁﬁrrpl e 1 [10047] 25 Preparation of reconbi nant Mabl166 For
execut i ng) onparative experinent, Mabl66 (Japanese patent Application No.

2005- 500250 or sdfejsl Vigep-viasr MLeparchefwlda inewBiFRi RNV HAEhAIR0MHE one VL
First, nRNA is extracted from hybridoma that produces an anti bod

cl assi fi eepiprAre canaged a%@g|ag@réproaﬁat%mid&nhnkeédh%nafferfﬂWP% by, L

chain wWepgq is an antibody fragment having antigen activity. VH and VL contained in scFv
30 used in the present invention may be derived from the monoclonal antibody of the
present invention. scFv used in the.pfésent invention may be produced by aéquiring

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.
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.30 cl,oned by RT-PCR nethod. Each fragment anplified by PCR was inserted
. into Nnhel-Notl site of pcDNA3.1 (+) vector (available fromlnvitrogen
Corporation), and a nmulti-cloning site was further incorporated for
allowing a DNA fragnment of variable region part to be inserted. Next, after
splitting gene sequence of H chain and L chain of Mabl166 variable region
part intg()grr sense DNA and anti s-sense DNA of these were synthesized,
and anney% Fragnents after annealing were caused to bind by DNA |igase,

and cl oni ng m&smﬁiﬂe@tto%@obalﬂéd bE8idding pslybbsi@isNin RARhalacEeARYmBsd W
region for chain. 5Vectors of H chain and L chain having identified base

sequenc e§°19oé” eedpe iy gHhséidated vigh arysteaerresidye lEiyVHsﬁQﬁ’ngl vaie haptnel 2000 -
(avail abhgyfs 0848 \e!duBOAMER WA RIARL redlfle Ay e SediONbIsednf Ribiafit!l L UT €
super nat ant was col l'ected. Fromthe collected c super na ant,  reconbi nant
Mab16® welrupuwre foredictionm ofighntibpdy epqudan(gaMaiHeamleeilddr mnhlcaﬁdémﬂ)eitmlajmi 10
Ref erenc 4 ] ti ant i

Peeudonoit Al Riids A T L6 THPLT, P BNk RR i AT R bR afesont

Uni ver si ixw,enﬂxapaﬁay \AﬁSde&X\tel’daﬁ‘bﬁﬂthealﬁfbrlgdﬂﬁaleaﬁﬁﬂtbd'}gOPC}Iié\/pﬁe’s@hﬂlﬁlve(nﬂEQ | D

NO 2) u5|n t he. DNA Iate eco site
rest \r,\ﬁ%t"f g% dle\lrﬁ‘z éiﬂ‘?i ISPJOR% &8 pf?fﬁ*:?eg b]rr’r% 8“&0 ition
SI te of ARGIVI GohDRyBAAYHER ﬂﬂb@@thé a%ﬁn&ﬂ&iﬂldﬂfﬂlboﬂy f thé PeedRht ﬁwent{oﬁEQ | D
NGs: 3, 4), and in |nsert|on into an_expression_vector a design was nmade so
t hat 190 wﬁw%g.% ?E\‘é%’l‘ﬁrééﬁlﬁ‘éf"ﬁ%@hbml%%qrﬁinﬁét inlg athapRCRRate SHEASSGY
bi otin | ghghi Bed clﬂﬁnér(m#efsbl%g @@Bufoaaaﬁg%e \é@ﬁregéleﬂ%gctbmx& MNEIR, yact or
(avail abl e from GE heal thcare) at Sphl and Hi ndl sites. ? ter sequencing,
t he vect of apiaalicelr oduced into E. coli JMLO9 to obt ain reconmbi nant E. coli
(Pcr V-3 k] PcrV-JMLO9 was cultured in 500 nL of LB/ Anpicillin Iiquid
culture nmediumat 37C, and when 0D600 25 reached 0.5, 200 ill of 0.1MIPTG
was added. Af tBtab@dyﬁsjahm@tﬂmd)’BYx@gh@mt &deiré naliamler bf ScheWasind ot eameabr cel | s

5. 0) 15 0. BB GRS oo TR b, 594 1y 2B PO fE e bt

Si gma) . Nvtahfnttmlgdmc bpatih @ NadivifyCfdrothe3Qafiendheigen @l to VBItReHOBindaied.
Fol | owi ng centrifugati g)g sol ubl e, fraction was obtal ned, subjected to
id

Hi s- Bi nd2®5HAHSPS rent etiekBYagdioy, exateplendivalens; ddabpdsh that fer B
(20 M pgasphale Ilé‘zlf:ﬂ(se%u@lpﬂle?nﬂ)hoclé)@&l MRS of Wb?éé@hf‘gngé}ﬁlowWﬂa | gazol e.
The final elution fraction was dial yzed agai nst hosphat e buffer (pH
7.4) to Pesiuged t/r?@QBHM%PDNﬁom]hrBiBH and Yepf ﬁgn@moc 1 gatibody of the PpcrV
proteq n in a
mer cgipt osfé?%ﬁ?gﬁglﬁg&googgﬁrg%ﬁ%% Bﬁfl na %g%ggﬁ%&%%"@% gtlf‘ &ﬁgﬁ%ﬁ[ g@ﬁ@f

150 m nut@sdlte@, medtioe WSBEAnatquMSSI&E@emt forrvedearsb td usatgeekgressidm
(availabl from an_anmu f 20-fold. b | ar i 0o
Wih r oo paRieopl Pl RO et ATt By Pl <D abrilnenip

~and thencdal.al ysis was conducted to renpove unreacted biotin. [0050] _

| muni zaH’gH with antigen Each 20 jig of purified PcrV antigen was

i ntraper ]eally i mmuni zed with

25 Peptide containing CDR includes at least one region of CDR of VH or VL.

Plural CDRs may be combined directly or via an appropriate peptide linker. Peptide
containing CDR used in the present invention may be produced by acquiring cDNA
encoding VH and VL of a monoclonal antibody of the present invention, constructing
DNA encoding CDR, inserting the DNA into an expression vector for animal cell, and
30 causing expression by'introducing the resultant expression vector into E. coli, yeast or
| animal cell. Peptide containing CDR may also be produced by :chemical synthesis
method such as Fmoc method (fluorenyl methyloxycérbonyl method) or tBoc method
(t-butyloxyéarbonyl method).
[0040]
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10 cqmpl ete Freund's adjuvant to seven Bal b/c female mce aged at 4 weeks.
Boost er i nmuni zati on was perfornmed by adm nistering 20 pg. of PcrV with

i nconpl ete Freund's adjuvant after 14 days and 35 days. Further; final

i mruni zation was conducted after 77 days by intraperitoneal adm nistration
of 20 jig of PcrV and tail vein adm nistration of 10 jig of PcrV. 15[0051]

- Preparation of 5 h%gt}bcq&qm a dtlbod ofsct?lleeﬁ[}esx\@tslrﬁ)éhh 1980%69 r'E %er?otd AV {)rom
the final inmmunization spiyeen ceb1°§%Wer'e “Corlect ed een cel and

a nouse rqodlfmalamsefdr ap3t Xs &a*tAg]& Wded Tmlwle pERsentr ameanoﬂn IAbaar at@tifidd wer e

fused by 50O h coI 40 d,. 20 c ed in ure
medi um cdh Sﬁ? n@nﬁg%%é%h‘f%dﬁ ﬁé?)?lg? EJ 56"[8(%%‘?? (ISS:'@:}}GC'[I on
of PcrV anthdidty may be uddt eMcﬁlﬁ@yﬁmf e el bnilb@dyomaysmﬁid‘dhﬁcamhi kody
produci ng ce]ls were screened. Innunoassa% used in screening was as

fol | cws. EERIctian of plrerpicalsband; pr mpg berpedicatipnymade op apane aBA seqyeisr Rfinc)
was addeghé/\aﬁmbo%igo Ahn@,ﬁocwda§ aBUBE®F of é@; mséfﬁﬂ ﬁwkmon BHY pakt BRRLS anwg 2.
| Ag of anti-nouse |gG antibody (available from Shibayagi) and immobilized
for 16 hewbsacss these amtibody madifiedwrbstarcshe dF envibdainima suchGmtidiodpinadaied ng

sol uti ong T of

Bl ockAce %\?%I?({é bw ?%1% fl%lm Sr%b%gﬂn%dlﬁ% go%éﬁinﬁ%u% ‘34 FQ t for

tvvo 30 h@hrea;dsattstabimhedembhes atture Aft er washi ng each well twice with 300 pl
ﬂﬂ)‘@)l ution, 50 p.1 of hybridoma culture supernatant was dil uted

W|th of buffer C (50 mMtris buffer, pH 7.6 containing 0.9% sodi um

chl ori de 0 05% andthen @pecte thé pEJ%emvmnentSm q»mﬁdiémmlynu&le&i&é Imﬁnegf), and

25 pM hyl en tr| am ne- N N@ N'- pentagceti c ac and a]gded each
vveII anBeAP BREEPIE FepleRcer Ug ?H?Bﬁ’ﬁ’le afeei, olf fwpaige |ni‘f§‘°P]|‘PPé apihedy wit h
300 i tl(}ﬂfF3\)\/3&"hthg PO4dil i BRentZEH) 1Pﬂé¥e£ﬁblybU€HeeE %Eﬁél@&t@dé“oﬁ‘gthisopf&eﬂtf -
Eu- Label ed Streptavidin (available from PERKIN ELMER) and 25 ng of

bi ot i n- | Hyenten bap pagm seangaediof amuofb EQWEY 290rrdfa c (The piresent duvengionrademm

t enpey at YhGradel Uiyl (8 dtRRC LA MASHYBGdLE"G8h shi ng
sol ution, r%&O&;yl? o? enhancer nnt r%agentg ‘?1.SQ{ES%prg(?ggg‘?a@ndpht%v%aate, _
19. 3 ny/ strifeemt r:omht;gn yingeospites matibrild davings@yuigldntodctivity with antibody of

2- naphth cetone 1.0 g/1 of Triton-X100, 6.0 g/1 of acetic

aci d) \/\/a‘éq}/aﬁd{ﬁgg t‘{%{,@ |rre resol ved fluorescence was neasured. 10[ 0053]

From t helaodgll t of screening, 20 clones of hybridoma which exhibited strong
affinity with |nat PcrV,were selected, and ¢ oxicity inhibifion-
activity by Ps@ﬁ Hauc 5@? gi%o vﬁigseé%aﬁ’i“f?é’amﬁcé% Qﬂ&mert FORRSHPB e, As
a rezul t nuaydtaleoichi dsysel-eial Bbdsdyoaailetit hyid BN DL eboadcletic &&qumesso and

t hese cl%es were then 15 cloned twice by limting dilution nethod, and

t hus hybfardsnencedines apibedyse| thet Rrgsert ivertien.o bt hasadnan mendmbases ptherones

exhi bi t egh ) ghuedl Proxh@.t YThd BbRnlbRBtiAE tdf ik Y, e d
1F3, 2A4, 6F5, tan q%A? respec?slf\%l . %or ({fhﬂggem\g%{it?%rgg%lgg&e fy 1?:11)‘?@5291{;?

ant i bodypm:ucw@t antibodaes insh rngarmmgé gepAtic Itmmdcmm i 'Bbejyohyggclypmc&ﬂg ofstheSA kit
| ab) t. 1F3 | 2A4
50" wns 1 5sptOL e PR ERT S8huoi e b Y98 B BB BB cqfivdilne 2T ¢

t hat2pr ogettetyroniol | ﬂraalanmbbdsbmfl tee J;EBseartdn’x\Mmmr e Stepiosiusdnk vdst prolat | onal
I nstitute ,of Advanced I.ndustri ence d Technol o |.nt er national

bat ent P URARRSE LioRE Attty oF TR PEcse Rt vbRB0H or Sert WD ARIIE 25

| BARAG , te2ARANE @th@nhwrydﬂa&ng&O@endJaﬁl@hﬁw@orae&ﬁﬁﬁiu@nfdiwmﬁfpse PCRERM

ABP-1180 nd FERM ABP- 11806, .respecti vel Ref er ence exa [0055 30
Bi ndi ng 58?} 5‘6?“ Aibrigiizgy with shd p %ﬁ&&rﬁnn&woﬁfﬁmgﬁg &E’t“ilVP{lya

ant i bodi ggeofidd §ntlgc9&1y h&¥iRg ed@ibhlenc® ﬁpﬁﬁ'ﬂr W bg@m@%ﬂg ﬁunc;lpﬁwe%l

Each wel | of 96-well mcrotiter plate (avail was a
W t h301001$p>b131@ﬁb19r i Suplythese DM6H ara\alse pmbrEed 10 thepdynedentiderfle IlrdSth g of
anti - mugg Fg.anti body (available from Jackson I munoReseach)

[0043]
Hybridization tequnique (Sambrook,J et al., Molecular Cloning 2nd ed.,
9.47-9.58, Cold Spring Harbor Lab. press, 1989) is the well-known art for the skilled
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.and i,mobi lized for 16 hours at 4C. These wells were washed twice with 300 -
pi of washing solution, then added with 300 ul of Bl ockAce (avail able from

Dai ni ppon Sunitono Pharma Co., Ltd.) including 10% sucrose and left for two
hours at roomtenperature to achi eve bl ocking (anti-nouse |1gG anti body

sol i d-phased plate). After 5 washing twice with 300 ul of washing sol ution,

2 ng/well of e ant j.bod nd non-| abel.ed Pcr t five concentratigns in
T Tol'a BPRGRT onhe BHIEoY s o Ee R R bl B o Resi R RNl FRE

bi ot i nyl &ivedtrRegeXt vasditidd afeaizdwathiapete aftechgbridivetion ghtarridt @ undshi ng
four tinmes with 300 u washi ng li‘ﬁé]i)g and addi r}g with 100 /[well of

| of
Enhance te’ﬁé‘&&%’n?lfg@éi fopfpining Gk A 42°t) peeleredly PdaSHQsddente 10

was neasyr e dk I o] . nut . esylit.. 1F3, %ﬁﬂgll and
TA7 shomg'c}e%tsrﬁ)%ga{etr %Biqidi [r\:/g)rgac ﬁe\%%ﬁaggf)ﬁéﬁlagg{lﬁ%avﬁmﬁ/&gl% ( .1853‘13

[ 0056§ High-striNegent cahditidohtearis forFIxadiMe , Ghber FATS@rdnddihibgtd. WidDFPat V was
determ ned by surface plasnon resonance anal ysis. Anti-nmpuse antibody was

i nobi | | $8&-on Ende ADEsS efraGHINS pWBER UBEReY MSTWEerZinere.hdHghera pimilariky t

(avail ab G cﬁ%@a & ok Bhby effRATRIPCA ' Heed.
The recokr;glly%a%t%tg%rv mascﬁegaggg on Bl Agore T100 }’gﬁ%&%ﬂgﬁ%ﬁ%cw ﬁ&tﬁ%tg g}gnsor

chip to &utbybridieation saverali fagtorp COBH] asnsemperatisier or espd pordephrationowes

10970 ¢ ordHy Y ThE SRS Y bIER S ol b Ebh I ol Mrltleolla o &
for BF5, samdhrtdteingéddaynity of 1.1 x 10'9 for 7A7, in contrast to the:

af fini ty[m._o x 10-9 for Mab166 (Fig. 2). Reference exanple 4 25[0058]
Sandwi ch noassay with Mabl166 In order to prove that 1F3, 2A4,

- 6F5 and 7A7 hayatidodict,f fanetidn 831 dqepealéntomm dntbbodpbf HrbireSentSateiicsh have
i fMunoassay bet ween ,eaﬁh_an_ti body and Mabl166 s exam ned. 30Fi rs&, Mab166
was. | abePeRETRY HiBh StRPRrighie Mo add FEa¥Nckhb LT e A brdgs g prspdadey pEOY

Bi otin (ayghualbbgdd,r amid ERCEbtiRks Withedbbr QedMHBBSh{PiiZatdn dNdedd | OVEd

to react for 2 hours on ice. Thereafter, giel chr omat ogr aphy (&Q000SW col um

(avald abrepfifigatiosabpiauas Ehe anéibodies, Whicheang\ianghieradbt equibilent fo thom t he
reaction i I . e, I . . as
fol |l ows. aﬁggﬁa‘%&eﬁrﬁhe_éfr 9%5@ _{IY/\e/e t1°“n? %drsgtl te%np Ig_?gﬂ%&gggl é}t{)}?gm? Eg‘ﬁr‘mﬁﬁﬁﬁgg was
added wi the a0t6bplienfarPBSlfraped oh thé pneseat inveonioai nHigh 500ilagtyofmekos Yhe

anti body (1F3. 2A4,.6F5, 7A7) apgd,i.mmobilized for 16 haqurs.5.at .4C .These
R e B e R R e T L A T T et
0. 01% TwefnT520))and heme aaldfeaabliyt the3Biniparityodf Bb¥%ckit @50@vdid dbleemiteo the

et o BB Pe PBB L AEOTHPPRRELH Hyrediimnt e I dnersbo . 1

of washi i I 'S r [ : . Wal | ac)
cont ai ni rﬂfg‘”g%ﬁ% %;P rg%?@agrﬁjcggbéﬁg@?ﬁ Ei'%gﬁ:%isgg ?%@Fg%)g}l%é‘ta{l\l/a 166 was added

and al | ol@5i o react overnight at 4C. After washing four tines wth washing
solution, 100 p.1 of,Assa %J% cont ai ni n go ng.of Eu-label.ed
Streptavi din (BVAPROAIRET ARGRRARAT] THE Progat gaion ARG RATbHETCRS el &% or 1
hour at sgMErbREPEicl bRpoditibel THSRINY, 4 Phefmhddi®isalednlpdd@sdt BehtaRlind i on.
and addi ng 100 p.1 of Enhancenent Reagent, stirring for 1 mnute, and then
ti me2d esd| weoclonal antibody of the present invention and™ a part thereof may be
administered systemically or topically by in an oral or parenteral route. For
parenteral administration, for example, intravenous injection such as drip infusion,
intramuscular injection, intraperitoneal injection, subcutaneous injection, intranasal
administration, inhalation or the like can be selected. However, since it is known
"30 that Pseudomonas aeruginosa will inflict damage particularly on lung epithelial cell
and mac_rophage of pulmonary alveolus by respiratory tract infection (T. Sawa et al.,

. Nature Medicine, 1999, vol. 5, p. 392), intranasal administration and inhalation are

desired.
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15 fluorescence was neasured. [0060] As a result, sandw ch

i mmunoassay was possi bl e between any of 1F3, 2A4, 6F5 and 7A7 and Mabl66,
so that it was reveal ed that the present antibodies had a different
epitopes fromthat of Mabl66 (Fig. 3). 20 Reference exanple 5 [0061]
Measuring the cytotoxicity inhibition activity ~ For 1F3, 2A4,
6F5 and &ri cytotoxicity inhibiting activity was nmeasured. 25 The net hod
is as fo 6§g First, 1F3, 2A4, 6F5, 7A7 was diluted in 2-fold dilution

series from 32Aﬁﬂ{a@}rhac&ftﬁi:a1—@oﬁ1pa>s1%§ di thP e eshti ik EnB&E s Wehliniefer&6 fovel |
m cropl ate. Next, nouse nyeloma cell P3UL (from ATCC) was agﬂ usted to 5 x

106 cel | drewppxpof rmmﬁlenélﬂ%féwg frem cystice fibresss PFr’é‘ﬁ‘?CPWEdj’Y Sphdgmenas
adj ust ed,§ Qo oXa oxcefséawweffeen@e &(%Iells géaabétea?n PR} 4Pe30 o(d?PA\/g 16460 mg

cont ai ni ng £0 |um ydrogen ‘car bonat e, cont al ni ng L-glttam ne fand
phend reer (Lakmiof disldy Wemﬂnﬂ:Svegnar)e) tmaﬁnd Aldetmatigelyla dbsecef I m1§|9éﬁsrnan was

added to_t S in
SR24 cul u?eeagpver%sle 5t0 Cﬁélpgﬁg jUS mggl\%%uslgf I—fo I ot ng%%gco) was
adj ust edpha:nﬂacxufhaﬂ c@flplésﬁimm ncoatzneirig thi tmbmdmfhluarmtlbxmj aﬁldhel preseémt
anount of 10, Wwe &1 cul.tur lg gtglour \?;é% ée\ffl nce of 5%
coR. Aft’é’rvegil?’? P’f ?u@afto effﬂﬁ&ﬁ:? “’é ehtordeps O%?F mgnig ‘BF‘ °F Fh
Ki shi da k&eaph@pliataly selectbd) dé@ﬁ&dﬁ@dﬁﬂtheaﬂgb csyhtpamcbxaﬁheaﬂ@ ofntHehfatwne_sence
of 5% C2 for, 3 hours for the case of nyeloma cell P3Ul, ‘or for 1 hour for
t 0 cathe gphaggmrenideal compesition | th FresmtcifveRtien BRYorENEIUE) 2hm was

measur edyh {,0082htically accepfiblé chB3aH bn aM%eI@éJmﬂya@peuaﬁl &€lthe WBSteUSEd,
cyt ot oxi C|ty i nhibiting activity (1C50) was 5.3 nMfor 1F3, 20.7 nMfor

2A4, 12. gdmmisteatigRs, and 14.7 nM for 7A7 | n cont rast to higher than 213 nM
for Mabl166, a &el &ie, ot iti ng
activity (1C50 X%,Amggﬂﬁn%fe f{?:i%?G n 'S ?&%E I\j?%%C %ﬁghmhg
nM for 7&keptabbootgaast salmrfm ccpngbor pdibeb a1013halt polyviryi@yrroitbnes Faliamd 7A7
had gh t ot oxi Ci ition activi el.ls an Mabl66
i ol Badlih Pt "l DB AR SRR B e, RS
| nfecti O&@l)@bﬁﬁﬂ@%@pyléﬁwglycvmpol)ﬂefBEyleﬁ)e glyabl, (Vzh@hné anchahnl geruly) althbmin
Ref er enc&'IgA) manmtol sorbitol, lactose, and surfactants permitted as a pharmaceutlcal
- additive. An additive for use is appropriately selected or combined from the above
dependmg on the dose form; but, it is not hmlted thereto.
20 The method for preparation of mouse monoclonal ant1body against PcrV will

~ be explained by the way of the following Reference Examples.

_Reference example 1
[0047]
25  Preparation of recombinant Mab 166
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
30 cloned by RT—PCR method. Each fragment amplified by PCR was inserted into
Nhel-NotI site of pcDNA3.1 (+) vector (available from Invitrogen Corporation), and a
multi-cloning site was fqrther i_ncdrporated for allowing a DNA fragment of variable
.region part to be inserted.

Next, after spiitting gene sequence of H chain and L chain of Mab166 variable

17



J 0063] Preparation of truncated PcrV Truncated PcrV (136-233) was prepared
in the follow ng manner. 20 A fragnent anplified by PCRwth 5'-side priner
GCTCGAGGATCCCAAGGCGCTGACCGC (SEQ ID NGO 5) and 3' -side priner _
GITAAGCTTCTCGAAGGGGTACTC (SEQ I D NGO 6) by using pQE30-PcrV being a PcrV
antigen protein expression plasmd as a tenplate was treated with
restriction enzynes BamH and. Hnd] 1, . and i r into pET32b. (gvai] abl e
£ om NovEGan) PaskaRiy BEF “codONA T 20His Sobe IR AR ey or SR GEBtPIeD 4 ol |
strain BhrdedDiB tPraghicits afeeodilidading werd Qhuse(dt thaal ¢ PBIAVIBLL] ) andThi s
expression strain S pre-cuyltured for whol e day and night at 37Cin 2 n
of LB AnfIPEInE W Mot AP roaen fin A e R PV B8 L
added ingy;R00 M of LB/ Ampicillin liquid culture mediumand cultured at
37C, and when OD600 reached 0.5, the culture liquid was 30 kept still for
30 mhutes on Vesors| PTE wheimdadd Lt ehdinnhpvipgnisentified ibmse OseziBendds ware
cul tured; pm, i y aker . l.ncupat .15 r Leg and

ni ght . Bh@%%dgﬁgg(? ]{:Hg;) Pgﬁmlie?eﬁg‘oIcglgcg}gdu%ggcgﬁjto?firclt%glln%gg? {)1(2 ((?S’ ar e Frl(g%l d at
4C, x500DwifrogerBCordonatias, adhefterpé hoatant celasilveesupetnasard vk eillecfed Buf f er

X (25 Tris-HCL 7., , 150 mM NaCl . MM cont ai ni.n . 1%

I ysozym%f%aﬁheaﬁ?lée% e@oﬁ?Eﬁ SUBREIR R ra?ﬁ%‘@ﬁl_ntaélt L\fﬁ% ﬁéeq Wi Bﬁﬁhggs%é?l‘b%‘d,

| eft sti Plotein-GdavdibibldfrbauPIERCI) doh@ansoni cat ed under cooling on ice. Then
a soljuble fraction was applied to a N -NTA agarose filled colum (Quiagen),
and Huted with Buffer Y (25 MM Tris-HCL (pH 7.5), 150 nM NaCdl, 200 nmM

| m dazol ) ferdii@ @hthp®dafraction was dialyzed with 10 nM 5phosphate buffer
(pH 7.4)._10064] Determ nation of epitope region ' Each well of a
96-wel | o8k iter plate (available fromNunc) was added with 150 pl. of
tris buf tS+,HCL, pH 7.5) containing 1.5 pg of anti-nouse 1gG Fc
10 anti bgg({})asgg%x?yatf%g%ﬂom Jackson | mmunoResearch) and i nmobilized for 16
hours at 4C. TEbsunasehles INEAe ofiaBdeadonanes wrubinded gtahdafd sstvweishiPAg1

sol ution_(saline co i ni 0.01% Tween 20), .th added with 300 p
b 0okt ngP R BioRe Bty ik TS WA Joreist ik AL Eath Pheitoer b
Dai ni ppoprobeini (S IPhBIQTER) Goas ahiplified HOBWCRICEDZE)heaDWA ef ta fediiplawed BOur s

at roomtenperature to bl ock each wel anti - se |,gG antj bod :
b || SEPBF ATt A rERTCe g ER RS GG IR 3001 PR WL ng
l'iquid, eR6fnitvhlsiteas radtiedonbhdyntOHPdITDwaPetodi @l inEdideSsitby, (OEGiTDUt ed
into a concentration of 80 ng/m wth Buffer C (50 mMMtris buffer

cont ai ni N0 Sod.syef dmniesarbien dato an3PFeEHINUNEUS, adlesBrswapduadhe se dhaim

al bugg n, AtQ1%0id WeRRted0bet@REn I3stilthe tag and start codon for biotin labeling. T}be
D ethyl enetriamne-N, N, N, N', N'-pentaacetic acid, pH 7.6), followed by 50

20 p.1 otmplifirdbBCB feeameqmttawiagi nlonad aintabp¥EI0b rmePERK(availaMeR)fran| G on

diluted j o) ratij e 00. n i f 00 p. f
truncat et Bed- P RS Aiq Bffin 2R TR bbb 1B steipt WheBobeflesd ooy
Buf f er aindo .| @liedMt109rteadiitaimt retGmbwrernti Bhtoli AP¢r8TIMBRHI NHet\hIMa09iwas W t h.
300 R of shi.n ol ut ] 200..gl ,of . an .enhancenent J.eagen 1.

pot assi u?H%‘?ﬁeHé’i@P@,’“fi@f gﬁﬁ?"ﬁp}f I—’r@&b‘fﬁt‘fl ‘f‘FSéB?ﬁgH’él %5{7 @x?’b‘&:?"(h 9%8)%8)/11

2- nagiht hyyhéd 0f5, 200 @@eeDane IPTGOgAsladddd. OAPEEQAItubing B/3h°6q6t hedigehs) was
added, and tinme-resolved fluorescence was. neasured (Fi g 6) . [0065]

As a restiPthoupsrhpciaitalisels were entridyred, apg addadwity, 15md affedfes s Raeli os
Phar mac eytik ¢atspH 16), 04SIANAS], 8 niIMEERF SRR 6 5%8F P he/GvAiBAL E¥ht ¥
with 30 full-Tength PcrV (1-294). On the other hand, while 1F3 and 2A4
showed r8iemavi (‘-gtev\ihmlmgbaﬁif(nl%o"%@y 30miB@ tesasellgervtrezon@bterl. akollowiig

| acki ng . Lzln byt i.d t _,sh r PIVItY. 11 n: i ndi ng
anal ysi s%&%%@%hgab%g byéngfya\l/(\:él{sahafvgg %%ﬁ%l\l%’gt :Sg.%Jeﬁ?fi i ¥°| e}(I]; SrBelgg f%ﬁlélﬁ ® Pcrv
prot3l n (sxailakplplffead NovaSbE; RAGHenaatetiiveith buffasB €20 i pbodpYibEe buffsdpine.

The transferred rane was .bl ogcked w.t h. Bl ock Ace. (gvail.abl.e from
Dai ni -ppoi“l utt H‘ﬁ%@?ﬁﬁn@)mpﬂﬁ. ?ll\)gltm’rl%‘?ﬁ‘?fet e@&%ﬂ%regutfl%‘? feackgR a2 under
shaki ng. dfaty2¥d aghinkedy nsMl pHok St te ibifte £ b H M2 td ré4ddlshwassfedded to the

menbr ane alj owed to react overnight at 4C, and then washed with washing
buf fer B8] mv ' |

Biotin labeling of antigen
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5 phgsphate buffer (pH 7.4), 0.05% Tween 20). As secondary anti body,
| abel ed anti-nmouse |1 gG anti body (avail able from GE Heal thcare) sol ution was
added to the nenbrane, and allowed to react for 2 hours at room
tenperature. Thereafter, the nenbrane was washed with washing buffer B, and
the signal was detected by ECL P us Western Bl ot Detection System

(avai lable fro hcar 0, LAS- 100 ayail abl e
o o0 B L P gt SGREREa A0 I A8 RO cibed Qnnfeas Rl b BV 1 5
reacted wm hhnél@hbtoOéth_fyltlnhmb eagxttimanfraVﬁﬁﬂobohbmeﬂﬁcﬁdom mMrﬁtaﬁ@%mm as
6F5 and 7A7 reacte onI with full- th. Pcr and d not

r unont eS8 kS bistad beidhel - EEREARY %a%tb‘fat%%gmﬁeg aaigle

neut ral i PELROR) mfslafaqda &5 ar B3 oaRflo2ANOIRE dy ol 8Ua00 vl FEPPaNEirdude seHn no

aci d residues 136-233, and nil66, 6 F5 and 7A7 did not_ exclusively have an -
epi t ope segipénaeér%@wénfau TegCt eveIpight aict 'S radi teasdialysisyass condRisdience

exanpl e 7oL 0671 Galas)idti on between specific region of PcrV protein and
strength of cytotoxicity Using full-length PcrVv protein (SEQ ID NO
1) and t 936kt ed PcrV protein (having am no acid sequence corresponding to
position 23 n I D NO: 1), 25 suppression test of cytotoxicity
i nhibiti ri’élmgl lzach élthaﬁ% "2A4 and nl66 were conducted in the fol | ow ng
manner. First, Eﬂlﬂfﬂ ZOWOderlﬁ%@cnUéramt@bhlwmlnlngfamemmdalldqnhhhngediivdlthi on
with 2 OnM 200nM and 400n |veI 0O 1AL o these

st ar ng spec
ool B0 et R W REF G B Bl B, Mg 2eLar 1 ek oBooates

consent r ghn@nifARGE vifs dESormi¥ b@cngd&@nﬁﬂe@ﬁlg\l\aoep@ddePEﬁd Wwieh line&mple€d NM
6. 25-25 nM and 50-200 nM respectivel g?n For each test concentration range,

each 10 Peeurs¥s pdiyvapg r?éteﬁ bt devpragdepn st r Huethen dipdr impusizatiani wasol ar
ratios Of:orgﬁl’cte:hoaftér 7t d% 2]11?% ng!alqﬁ)n\élgﬁ a@x%gﬂgtrgﬁorg Qr %u(lgecﬁl %@Lﬁrﬂpgad(em

still for m nutes at erature nyel oma

pr epar edveinrgdgnifistratie: mfell(l_mmﬂquH cell culture nedium (RPM 1640 contai ni ng
sodi :.llé‘n hr@rﬁ en carbonate, and not containing L glutam ne and phenol red
(avaifab om Sigma)), and each 70 pl was added to the 96-well

m cr opl aPeepdritibhef hyxidags erial |iquid of Pseudom)nas aer ugi nosa strain
SR24 cul tured qvernight in Mieller Hi.nton Br 5. (leco) adjusted to be 1
x 108 cf u/ mL wPPlven e extuppias, ftsredidans wew d@%ﬁ.lﬁnahmaﬁﬁaﬁta%’f spjgen

ul/vel |, candweid doueaddf on sBldRALER adll a3r?1@uéé1 QIe[Ra6 63- Az AL t er

| apse of 3 hours, .each 10 jal of WST-8 (avali abI e fromKishi a Cheni cal
Co., Ltdmasaassemraledabaratbralivers asegt bnreingn5Qheobresbelane ehfcobdd@dpandyy 3

hour g4 Agéle&e?m'c%wu%@duﬁﬂ'cwaﬁung@?ﬁas a0 BRSME Srladh, Aigaye! enath

of 450 nm a resul en PerV protein was not added,
1F3 and W%behl bited h| gher cytotoxicity inhibition activity than nl66. On
t he ot heg fg 2 ﬂ i/\fﬂﬂ, ength PerV protein was added, the inhibition
effects Of & ? 3 th bodi es were suppressed in a PcrV

dose- dependent Affen r&aiay(s Fran cd) fusilite ppédifio aatisalyRatoNugihg icellwabssaekdrd,

Immunoassay used in screening was as follows. Each well of a 96-well microtiter
25  plate (available from Nunc) was added wi_th 200 uL of tris buffer (50 mM Tris-HCI,
pH7.5) containing 2 pg of anti-mouse IgG antibody (available from Shibeyagi) and
immobilized for 16 hours at 4°C. These wells were washed twice with 300 pl of
washing solution (saline containing 0.1% Tween 20), then added with 300 pl of
BlockAce (available from Dainippon Sumitomo Pharma Co., Ltd.) and left for two
30  hours at room temperatﬁ_i_'e. After washing each well twice with 300 pl of washing
solution, 50 pl of hybridoma culture supernatant was diluted with 150 pl.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% TweeﬁSO, and 25 uM
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15 akthough the inhibition activities of 1F3 and 2A4 were-al so suppressed
in a dose-dependent manner, the inhibition activity of nml66 which does not
have the epitope did not change (Fig. 9). [0069] Fromthese results, it can
be considered that antibodies recognizing an 20 epitope in am no acid

resi dues 136-233 (1F3 and 2A4) have higher cytotwdcity inhibition activity

t han ant| i8S not rec 1ZiPNgt he epi tope .(l66) . .I.n, ot her .words, if can
be concl L)bée{g;y Feﬁlg mclzrillfn()et(::Ig n%ﬁbﬂ% I"ﬁeﬂ]it?%‘?écaﬁ‘flﬁwaf@ dafehdg &My H’Ve@(ﬁzp{i“f‘%pe
regi on rellogad zetkday oRehi¢ha At UbOJYAftand abiiagantddRalys WA @iy Mhiiy

136- 233 rﬁgLon of Pfrg protein has a strong neutralizing activity. 25

Ref er enc8X8KaARER0 8l phbndsr Ansanyaning 0 a1 ploladiabeledgbiapeiavisin fayajlable
monoc! onglonAPKRIALY ERSAERSIndY i AP i shed
hybri doma cel | s, RNA'ma§m§x?rag?gaﬁgggﬁé4%§%§£§cM nfS%@EE?g%gyﬁgﬁféﬁgiom
Q AGEN) . reachieril hagr af rasyn tererardtrRA, ABRAthe aeprsion, washiagphidei thes siitly

5' RACE S m | Lifl hO f ¢DNA Ends, Versi .0 (avail abl e
from |l nv??é ée()frfl;u;asﬁﬁp % %?ls ?’n%r}&%pprﬁ@r(g eunglgg cef’%lpgg%ﬁeﬁg?'ggoﬁl Bﬁ%ﬂsw e
TAGAGT CAGBAABGAGCCCAESTGIng/BEQof D Nxn:ddtyfobosiiide amdide, 459 mg/l of
TCCAGAGT T ¢ CAC ( SEQ, I D 8) f 4. Prijrers used in 5 RACE
net hod w%-rneal pﬁ%ﬂﬁ R&A&B&ﬁ%ﬁ%ﬁ%é@@lgﬂ e af”a? wagaddgdy
AGGGECCAG CEATARACTVeA Tidckdstdol WashhedddrND 10) for 2A4. The anplified
fragnéntgﬁyege cloned by TOPO TA Cloning Kit (available from5 Invitrogen),
and gkqu _éé by Applied Biosystems 3130 Genetic Analyzer (available from
Appl i ed Bi 0SysStgdithe ARRNYSS Sctdeni®s W clbSesSEFNYbriddntd thcil%xfh%itey: pGd 10
Fig. 11 for 2A4. As a result of searchlna]honology of am no acid sequence
of a var B Vidirsaombingst Fer\amery sehpctedi and srtodoxieitn betsbitioBeaptioityebyof
Proteins ; | ogi cal - ( a .and Hupan ,Ser vi ces,
1983)  pr oduse by ABaE gt LAl SRhmtuid RERbalGRS LAMREITT AR R
vari abl ecytegpixemtyoinhiliing sctdETEWAMdbESEE D 10CIdE ), and\NEeNGRIDNYNEEFNThdnSEQ | D

NO a Y! Y..(SEQ ID NO 17).:that,.in Ji.ght variable region.is
SAs]T'@/sw[\]/%m(’ é‘éﬁ%ﬁ”h@ﬂ?&? %PA@G an ‘i{kﬂsf@jb,g“‘%’ﬁ’ba Breeleded) | p
r(;lo 20). Rsoma thesbtdined ﬁ@&&fr@bj mgldgll@saxsimﬂeua}ﬁgH&;?tabxicﬁ@mmgm acrtixx(iw '
eterm ning region i eav. ari a 15 region of 2A4 is SI TSDYAW (SEQ I D
NO: 21), ‘VF%‘W@%“F%%%E}@?%E@ |2t§4r@§ ézandaﬂ%’SW@WAYF eresq miyde)
that i nsdlicids sRALERIE W8S dRBerinSinKASR NAe (RER AR N R Hody REstTBHE ( SEQ
| D NG 25 1(ﬁYCS_SPLT (,SE%I D NO 26). [0071] 20The present invention wll

and
be c_oncrﬁ#é‘q?% gaY ailatde ey BR\Bisscignces) and éay ayfonad-thahifawas eGardides. As
a prﬁpar@ggzicglgcépgi‘gm Zagag?%q& th hods described in | munochen stry
[

in Practice (Blackwell Scientific Pu cations) were used unl ess ot herw se
speci fi epo5 a gene engi neering techni que, nethods described in Ml ecular

Cabor atory) -wer gt Sital APHE ehalodite mBRodiicantiadifh, 188 H{a0884) v

Humani zadépmsited winhi Séatimrad dhetitlte aoft Adath¢ed Hddustrial Science and Technology,

International Patent Organism_Depositary (Center No.6, 1-1-1, Higashi, Tsukuba-shi,

25 IBARAGI, _ JAPAN) on January 15, 2009, under the accession numbers of FERM
ABP-11805 and FERM ABP-11806, respectively. '

Reference example 3
[0055]
- 30 . Binding activity of antibody
For measuring bin-ding activity of antibodies (1F3, 2A4, 6F5, 7A7),
competitive immunoassay was performed. - Each well of a 96-well microtiter plate
(available from Nunc) was added with 100 pl of tris buffer (50 mM Tris-HCL, pH7.5)

containing 1.5 ug of anti-mouse Fc antibody (available from Jackson ImmunoReseach)
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30For; hurmani zati on of the nmouse nonocl onal antibody (1F3) prepared as
descri bed above, CDRs from a nouse anti body were grafted into the human
gernl i ne acceptor sequences. Specifically, |gBLAST

(http://ww. nchi.nl mnih.gov/igblast/) programwas used to search for a
" human gernm ine acceptor sequence show ng the highest honology wth the

ehat ns. of 8 REMAGZEATR 1B Gy BT e vy SiedS Miche SYeshat kR iR N8I BB us
sequenc e wiaghingesdDiNtorg efheans@dedl whihe 300Y8 eofaBloc A (WNaslaBR! f6ie afifigpod IVGT

(http://ingt. C|nesfr/) 5[ 00 a result of the search, | MaT
gene nansumitepi? Pheroa Goasl %ﬁgtlaﬂcl\@dn%slo%éucdﬂ%q ooty doretvee figericat Foom i s

derived fg ratdwrzaac&%wmo@ﬁu@qgﬁﬁtr%us%qg@eg}%oﬂp@oﬁ gwgsédﬂﬁat@ghg&%r
-homol ogy with the V-gene region of the heavy chainh of the nouse anti body, .

and | MGTwgehiagntwiee Imhﬁmnuhsaft‘heslam|slobdyongeﬂwe1géedlne>ﬁmchhatt1bosiy1@nd .
deri ved f Er??%]b%% Qi‘"l?’?x[\/' N rf{ﬁ ! goncg Ct%etﬁgr(ljsr it ‘iﬂ‘fel'&C&m?t?gn %Qrcl)(\el\és f] ! he5p1}|%hgz

honol ogy W ‘e J-gérie reg th sequences  wer Ufran

f r amewor Weseaqddmbe 'Iﬂmm gr@/mehg)ftﬁmuﬂmdateyd B&YAi was Iaddad Salnldl dlboweadatonegact 1MGT

gene nane 1 was, obt d as t nti ce .t hat

dor ved PHBHIEtn AA: HaPHRC B o o1 UM AL & SHE s o AReadHBROSE
honol ogy 100 tWell SFENMGRERhEREEMIatdiRibld Bk WRlAD MR bR MI8Ecence
anti body, and | MGT ene nane; ' GKJ2*02 as the anti bodéi;gene se%ence that is

deri ¥&d Wraérﬁlaa%ﬁ%ﬁ & r FHITHE &txcbﬁth%e  ric el WAL i hiagRe BT

honol ogy syivda étﬂ%g%r%xﬂﬁné%@ﬂlﬂ% RSEPSTAHERAG b MY %’Slgd as the human
framewor k sequence for grafting t e light chain. [0074 OSubsequently, the

_heavy chll08§] CDRH1, CDRH2 and CDRH3, and the |ight chains CDRL1, CDRL2 and
CDRL3 Of the §1§3 a?ﬁ'lrultf §9¥E§ﬁ%$4 &ﬂjg r’}’gc’} :B}/d( %%IW% ?(?jr\pw%g?llégeé?nined

nunberi ng acc Ing to mber
Exp I\/Edby Aux;fads{m](azl)nzm]rema(rm@mp)ysmThe’ﬁm GbRse egiiboty wes engroaflized onnd 0 t he

r k se uences wer. h esign e ni zed
| bERE Seta® i By Shing Pofik ARUBaly Ennra B akaTn e Bomh BEA G AT e
de_3| gnengMn&hﬂyaéﬁchOI;%M snSeslyense caftutr e M@c@nbixﬁgdwcws”@mﬁuémd at
am No acl que nu
H5, H7, H12® ﬁi&%ﬁ%ﬁﬁ%nﬂmmﬂ%wﬁ%thﬂé?n%@W? ierermirg the 2B He7, Ho3,
HO94, H108[dok7]-3, L9, L10, L11, L15,1L.17,L18, L19, L21, L40, L42, L43, L46,L70,L71,L72,L

7 30 8,L79, L80, L83, L85, and L100 accordl ng to the Chot h| a Nunberlvg?
(Chothia, C. afd a tesklt, gvery, clgne whpwedihigher affigitythag Mabl@thes revidenced et

al . » gd\at Hofn tll%%ﬁnﬁ} 'f%873>< 1@*9%)1)}‘% kggéf?}mit:yhof 3.5>_<10'1°-E(9r d‘gz?ntth' fa)fﬁﬁﬂ%}p?' tes

of somatic nutation in the nmouse anti , e am no acid sequence t he
V- gene r édi>oh0 Biforgith a@fi thheffiowef lahd. 10i°dot 74han kentwasttthsheraffsetyaeftd.body
was seargq%qur%glé@@%é% and, as a result, Gene nane;J558.33 and Gene

Reference example 4

25  [0058]
Sandwich immunoassay with Mab166

In order to prove that 1F3; 2A4, 6F5 and 7A7 have a different epitope from

that of Mab166, sandwich ithuhoassay between each antibody and Mabl66 was
examined. '

30 First, Mab166 was labeled with _biotin. One hundred pg of Mab166 and
7.853 pg of NHS-PEO4 Biotin (available from PIERCE) were mixed in 0.1M PBS (pH
7.4), and allowed to react for 2 hours on ice. Thereafter, gel chrdmatography
(GZOOOSW column (available from TOSOH)) was carried out to remove unreacted

biotin from the reaction solution.
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.name;, | GKv4-80*01 were obtained as the nost honol ogous heavy and |ight chain
5 sequences, respectively. The am no acid sequence of the D-gene region of
t he heavy chain of the nouse anti body was searched using | gBLAST, and Gene
nane; | GHD2- 1*01 was obt ai ned as the nost honol ogous heavy chai n sequence.
The DNA sequence of the J-gene region of each of the heavy and |ight chains
of the nﬂ)gﬁ anti body was searched using | Mal, and | MGT gene nane; | GHJ4*01
and | MGT é % 10 nane; |1 GKJ4*01 wer e obtai ned as the nost honol ogous heavy
and |ight chai®asRadR16RSundREHLHal YekfrmERasefolBwse BAH e &fSEUeanRIES
were conpared with the mouse anti body, and residues with djfferent side -

chai ns weigotisriniate (@¥ailaile SioppNuge) wanaddad withakQ0oH of ERShG sehutéen eioh, Ho4,
L9 and L : f] ' ioff i hai s
an &%t%ﬁtﬁrﬁgegﬁpé Ff‘P&Vaﬁlthﬁl\ﬁ& ’('gFéj'2A4e i%g@,t 7&7)%@%%%?%}% $6 nbii& mouse

anti body an nmpl at e humani zed 15ant i body. an Wer e

conf ifr meat 4%C.t HEhesanwellc slers ivdehehanes with 300 pl of a washing solution (saline

(http://ww. bioi nf uk/ / ¢hot hi.a. ht jffer] tween .t he use

ant i bodycoéﬁﬁlnf%gtoel%%gie nﬁ%ﬁaﬁ??’ea‘i‘%ﬁf?"ﬁ%ﬁ%ﬂ}o gﬁg’ﬁg‘gg‘ﬁ%a&ﬁg}ien om

di ff eri npahepyRESUHRSHTRIES ANCH. PDEY) ATl 1Br tRIBbateathdsmtEa@dra0td Hody,

t hose | ocated in the Vernier 20zone(Foote et al., J.Ml.Biol., .

224. 487(A982) Plogiae 1 diger wpshinggeeh wpl] twiqegvith 3@l piguashing solution.7100 No

i nt er chajnoPacidynBufes i(gdusidid ierd PBIRE! WeaRidiie 0K B %wtﬁq%@n% 6%;6
en the oget her,

tenpl ate humani zed anti body was identified. Ta se results t

we ddsi ghietindabalednYlahlgfanyasedddad iabddglléweditip ceathevermigit ati4iCsiAfeerchai ns

~at 1148, 9, : . H9 L 46 L71 of the tenplate
25 hunanW%égzgﬁF?H%@%&§%g1§¥§nPé% a@SE’§??H??%%%€y§$§%¥fﬁagwgﬁ %Odﬁ?ﬁéody

( backnut Btiilaibs)ed Ibptaeidire (et able feond il ke as adddd, ahdtallewsé gussaeefdfl t he
human | gAPro constant region s conjugated as.the constant regi.on sequence
of the hRAHAA%RWM tslﬁae’faﬁgres eqiftsrora A ﬁgr%uﬁﬁﬁslwgﬂbaé §‘§Hﬁf’n P& on is
conj ugat geiiag 1001 6PRShANen20 RRASRINSHES: B 1Thtdth HHd SRAItInE sl
vari abl e regions of the tenplate %0 humani zed anti body desi gned above (Fig.
12;.#%npﬂﬁﬂéﬁméﬁﬂwﬁﬁém%ﬁﬂ - humani zed anti body (Fig. 12; Backmutation).
Each of fopgoPNA sequences was used to construct a plasnmd expressing the
heavy chain of the tenplate humani zed anti body (Fig. 13; HT), a plasmd
expr essi ng t heAs agiesuléhsdndvoth timenunoapdaat wah pnemblz detwedrn boylpf (FBg2A4,3;

LT), ap ' p i he V. ' fi, th tant hu i zed, ant i body
(H o, PEF AR R b 6 ASENT G0 BUARla (T (' oRlepl AFBPREEE AT R
humani zedifferdritlepilppésirgm that of Mpblé&@ig.di)ng t o t he nmet hod descri bed bel ow.
[00761 (2) Preparation of vector for expressing antibody genes 5lnitially,

t he Serine residue at position 228 was replaced with proline to prevent

cl eavageReferdrte eapphond at the hinge region (Angal et al., 1993, ’
Mol . I mrupnol..30(1):105-108, Schuurnman et al., 2001, Mol.Imunol ., 38:1-8.), and
t he DNA @peﬂhe constant region of 1g&4 was divided into four parts, - for

whi ch sepegs @itk &Y dyeasRitPMBibedEacdiyhesi zed and anneal ed. The anneal ed
fragnments were 10 ligated using DNA |igase and inserted into the

PpCcDNA3. 1(+) velarotF3.| 244.t $oyenyl BA7, tehitotiieity Nphibitdhng estivity msstineaomwedg site

-was g SO NERLRSY At gqroﬁ&,%hat a DNA fragnent of the variable region can be
I nsert ed. ﬁkxt, the gene sequences of the heavy and |ight chains of

t he vari abl e rEBgstoAF8f 2Ahe6i) ITelTi waddiBoteN iardt-fobbdifutien eeriessipaati2ved/ml,

divided in four, and their sense 15 d antisense were the
Synt hesi St TaHG s dEReatee i SaMhEa 06 OF Pl mHRCPIag: o Nexpaetea ar fgmena
l'i gase andl PHE1 I(frgat SUCOR MY adichted @b xCIGH REsMAr S KlREe tukeERe BB line

M el /Blpl. and EcoRV/Bsi W regions, respectivel H The nucl eoti de sequences
of anti bY8sedframr ATCRR relowas peiigted to 1 X 106 cells/ml in a cell culture medium

30 (RPMI1640 containing sodium hydrogen carbonate, and not containing L-glutamine
and phenol red (available from Sigma)), and each 100 ul of cell suspension was added
to the 96-well microplate. Further, Pseudomonas aeruginosa strain SR24 cultured

overnight in Cation-adjuéted Mueller Hinton Broth (Difco) was adjusted to 1 x 108
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[ 0077] 20A nouse- human chineric 1F3 anti body was prepared as a positive

reference of the humani zati on of antibodies. The sequence of the human

| g&4Pro constant regi on was designed in a heavy chain variable region of a
nouse anti body as the constant regi on sequence of the heavy chain, and an -
expression plasm d was constructed using the nethod described below to ‘
obtalna a LESSI N the2 VY, chai n of e se/ i meric
ant i body tf’bnfm 4% f((g 1§ure me%lum %ﬁ‘f&i seaqnuaerﬁ(():le&o ftlB rlﬁwﬁg n&] eregigaruence
of. t he hameard gkavm:amdfbslmeéndeeglmcmﬁ A&érgﬁeﬂng Ebrae hb@lhlst eﬁd‘lﬁﬂ@ p‘]/afl abl e

chai nr oW g B OR N SERa RS g o i TSP AGTHGTREEAGH A BT bed

above t Ot}eb;helséhce o 58 00 (R IR AT S G HeNB sé bgmelehﬁl dauqfs,mher %@ RS gHLhumanN
chineric anti bod @gF\ﬁ&.l 13; L chinmera). The heavy and |ight chain

expr &ssi B¢ 4gisa e Aften qompdetien efrultire, athfierhmﬁfnﬁw am wa$ mepeured| |

wi th anyrpge) of the conbinations of the plasm ds expressing the heavy and

| i ght chains of the nouse-human chineric antibody; the plasm ds expressing
the heavy and Asghtreslai mheofleukecytenp93t ecHuwanivsed, aytoidadty inhibitpiasm ds
expressin V. i t u i |bo n the

| i ght cha(iqhwp (I{}ﬁé) \}Ga E%t E%ra{nlfggé‘zg nﬁ% gAQ {’%‘? ﬂfg)gm 5 e‘gé?gs%dng t he
heavy chaAn 110Eortt|ﬁ&trfuﬂm‘}ter hhamet x ail Mﬂ\ﬂb@ﬁ)ﬁ andl wthbﬁ nhyejdrha cbidirsPAfwade
tenp] ate humani zed .ant i and t asm ds r i.ng e heav in of
t he Hht alitech GRAMIEE B lﬁﬁaﬁcféway ﬁﬁé& Fght Ocﬁl}ﬁyfﬁr ﬁﬁtlﬁé%??ra?rﬁf g %a&fﬁm zed
ant i bodyfor E@GNag@BIOHK fBHPAT DRER-SstWE 5@ 1 €6k b 0. e MHab &, P, 2Ak 67 ¥
with the anti g}en reconbi nant PcrV by surface pl asnon resonance anal ysi s

( 31Acor eFnd 347 drdhligheherpioxicityi lghlblgyn a[:tmmforrb?éh rells, HianeMab 166 @hich
nmouse- hUHEQb&JH l%%?zio%sﬁ)’ﬁés@ﬂﬁ’é’d @htai Red:. b’!‘hé 6w, ibmntfyctﬂofasmé éé Sopas 2.6

x 10" 1 The val ué of the antibody including t heavy and |i'ght chains
of the tmi'pl%ﬁe) G6hdne ZeandiRig bbdy was 2.2 x 10-7 M and that of the
antijody including the heavy chain of the tenplate hunmanized anti body and
the Tight chain of the nutant humani zed anti body was 6.5 x 10-7M

conf i r m Referdratke exhmpdd 61 nity was significantly reduced. In contrast, the KU
val ue of [0295‘81 anti body including the 15 heavy chain of the nutant humani zed
ant i body the light chain of the tenplate humani zed anti body was 3.3 x .

10-1 M PBiypalriaén 6f truheatad Peiody incI udi ng the heavy and |ight chains of
t he nmutant humani zed anti bod%( \/\/3 X i ndicating that these :
ant i bodi es r et aryncaird Berdi (@p e %%%Hrecp@r?qﬂlé’tth@ffokl%n%‘%’@eﬁunan chinmeric

antigpdy. Fromyt heggdn@sidl t S ampifie@nc! yded towt t hgidaeavisGhRi N Yrihéle
mut ant 20 hunmani zed antibody is critical for the retention of the affinity

and ei t hFeCTHHAGGHIC PR aGHIGE HeALERSP a(@%ulﬁnNﬂe&hrﬁﬂdodiNl@r priteenut ant
humani ze for the
i ght chaT RO TR R B BR N RO il Atk per e

ant i bodyPcxMhaotigers ppaiein e:tms&lign pkdsanédlstaotemmelatmwam tgaemd ity chkiatéoh
sequence. For t unanj ed an y red i\n
ohion castvgres R ECkI AP A RRLeG S PEIBGE YRt R R Bl "7
1162125 llZK(];ter k&&&ncﬂrﬂgQ&haWdctﬂai%sl introdviesd ﬁdotEhl doﬂl??:ﬁauﬁfBLi'lEDEliBﬁ?’lobtam

gernl i ne- erlve ce respec the affinity with the antjgen
was asseLesem H}a@y ggtrbﬁ“&%ﬁ?@ﬁa FQ%C%F‘I&F‘%@S‘?O{’FF@m Y4 pragulfupeds | ¢
the humepyrzednan abp%dlxﬁgwmtcm ¢ain thﬂéﬁﬁBv&nf)eﬂhﬁqﬁﬁlwcmuPé meahaued the
KD val ue of 1.0 x 9 M and the 30 humani zed anti body in which Leu at H94

i s repl adwd mLtqﬁ DEE gughtﬁ/\bqundh‘eaxedm ipdo &pOganO&LI}O’mmcﬂhpthmu@ qukthess e
ant i bodi g5 ;30QWed &ﬁgﬂ cgdsafhtan &&/ thH SHEMN ﬁéa%ﬁ&% 0 dae‘éH&% gﬁlp%dast o

af finity was observe t he ot humant zed™ an

t hos#0 of kemtﬂhfmnmgmmmdmmlder II\Pﬁtﬂ} saguddedto final concentration O 75 mM, and
cultured at 160rpm in a rotary shaker incubator at 15°C for a whole day and night.
Bacterial ce]ls were co]lectea by centrifuging the culture liquid at 4°C, x5000g for 30
minutes. The supernatant was removed, and 10 ml of Buffer X (25 mM Tris-HCl

(pH7. 5), 150 mM NaCl, 2 mM MgClz) containing 0.1% lysozyme (available from
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J0079] These results have verified the sequence of the humani zed anti body
by using the nouse anti body-derived sequence for H93 and H94 and the human .
germine am no acid sequence for H48, H67, H69, 1171 and 1178 (Figs. 15 and
16) . An antibody having this sequence was prepared according to the nethod
described belowin (3), 5and its affinity was confirnmed by surface plasnon -
resonance. angl ysi re vkt en: ir t i S i body
et ne. SERRD A Baduleile and oSBT RAERA GURE BBl 5y B

Pr epar at scmicatéd nexdentsbsiamy oarite. bdthenl d Hombhe dnaytiandvadd ghpliehé a Nehda
prepared as theg nethod descri bed abav [ ran eq it ¢ E,cell
ot he Ui poast S et sty oyung ot vih BRI Sl ati i doar an
was col | ess atM NAEL, 2e0aahi NaiazeR).i boly cM@sd Butiibh dthshialzed &lith Cahkd nity
col um (Pl ERCEE fromthe collected cell supernatant. 15 Exanple 2 [0081]

A cytoot weiosphRtebuffrypHA ity test was perfornmed on mlF3 (nouse antibody),
"h1F3 (hug}@,@iﬂzed anti body) and nil66. The nethod is as follows: Initially,
mlF3, hl1F3 and nl66 were diluted by serial doubling dilution 20 starting

wi t h 200Datdrmze@tioizapito8@egih respectively. Each dilution (10 [11) was

di spensed int e I f - el ] ' . U3P1
or U937 cell s%m%%ewgggggr%dwg% ?r?ﬁ%g%léjéﬁ ﬂag%%g %{%ﬁg NEK;(Nu GG'Igrgg?dgﬂfﬁ)%‘

cel | s/ m 150 pbgfaeisi budfey ,(5G M SriegHE1, o 17.50 wbttairengdch pgof PRMmM G40 [g@Eriduced

by Si gma Cor poration), .contai.ni ng sodi hyd en.carbgnate, a not

oyl GRS G S BrRD e EReR 5 B A B ERt ok Ha RS s on
was addege.0 THe MeNe Werdi washedatwice Suilbls epoent by .a Washigeswslaenasaline
aerugi nosa strain SR24 cultured overnight in Cation-adjusted Mieller_ Hi nton

Broth (Drfteiingd Predicen Y. then adlad gahs?q nbet quek{msq,lﬁtipw(WQ{the
~cell cul "h;{%?{ glﬂpzv/@ﬁﬂﬁ%w(éﬁﬁawﬁ'ﬁomﬁ)a@ﬂipﬁﬁH%glﬂniT m&@%ﬁﬂrﬁé‘&%','htdé‘,”d

cul tured ours at 37/C.1n.a 5% CO2 at nosphere. ree hours [ater, each
10 il ol0%sJudogeprantlidelt 8@ byo Kiasirs dat Ghami atpe@ature | tad blockasachdaesdl and
t he | tyre. . was c Lhued, f.or . 37C1N 90 8. ter
tho St ¢ B YRRCBT pMERY Blndnlal sl ek Lulollty b R TR0 GG o O
450 nm [Jhef wadihg HEqsidpowsdh waldtvakdded twothos0 gl d@cr Vidnyibptsalutioh dithtm was

98.4 nMwhile nlF3 and hlE3 showed 1.4 nM 1.5 nM, respecti.vel en
U937 cel id0 v@e?c&lca%féam@rsi% .8%1%%%%3%&}1 R N e e L
h1F3 shoygBuh: hleiamdoske 3odiMm LERIREO Y Bdine ¥ bitrinine b8 TRbés soer e
used (Fig. 19). Thus, the cytotndc Inhibitory activities of mlF3 and hlF3

vere al ngrd 26 wdl Digrbyleantrianmecl NG ReN srantiqceic erdnPRIGE). felloweddrrital
appl iocabhﬂ S Bu-Labeled Streptavidin (available from PERKIN ELMER) solution diluted into

a concentration of 200 ng/ml with Buffer C, 100 pl of truncated PcrV protein diluted in
a given concentration with DELFIA Asséy Buffer and allowed to react at 4°C
.overnight. After washing three times with 300 pl of wasl'ﬁng solution, 200 pl of an
enhancement reagent (1.39 g/l_potassium phthalate, 19.3mg/l Tri-n-octylphosphine
25  oxide, 4.59 mg/l 2-naphthyoyltrifluoroacetone, 1.0gﬂ Triton-X100, 6.0 g/1 acetic acid)
was added, and time-resolved fluorescence was measured (Fig. 6).
[0065] .
As a result, PcrV antibodies 1F3, 2A4, 9D12, 12H9, and m166 of KaloBios
Pharmaceuticals, Inc. used as a reference example, exhibited reactivity with
30 full'le.ngth PcrV (1-294). On the other hand, while 1F3 and 2A4 showed reactivity
Witl.l PcrV (136-233), m166, as well as 9D12 and 12H9 lacking neutralizing activity,
did not show reactivity. |
Binding analysis by Wéstern blotting was also conducted. Purified
- recombinant PerV protein was applied to SDS-PAGE, and then transferred to PVDF
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[ 0082] The humani zed nonocl onal anti body of the present invention
or a part thereof not only had high affinity with PcrV, but also exhibited
strong inhibiting activity on cytotoxicity to eukaryotic cell of
Pseudononas aerugi nosa. Therefore, the 10 pharnmaceutical conposition

cont ai ni ng the nonocl onal antibody or a part thereof is useful as a

t her apeutj c d f seugononas._aer ugi nosa-rekat.edni nfection wahch i s
curr ont | e, Bhe FRSHARHRNARRBRLIFL AR BRickEl SLAT Bl Ak Pl gk
d ai ns [ Daiiphomrshinzitem ooPleainen dlo., abtd.)badyroagatdisperBourY for & hpard ubder eof ,

o more SFEpEor BENCFEGI TRHTLITE Rt bR EsebutRpE BePERTRRE R o

concent r ghibwed 8 rdacMvbmigROan M, mndl tHe®: washed with washihd Bzt BNA0S5A%e or
nor e of cgt otoxicit eloma cell of Pseudonmonas aerugi nosa at a_

t
conceht r abosphagt bufier ?Rﬁméb% M-Pp%y Tivegn 20).  As secordgyy hantibpgya labeled
di ssoci atj, g0, GMSIRANL kil wvaﬁaﬁg RIGR ﬁ%%ﬁic%re@ Novffor! £3¢ ad88 ¢4 Ph)

having its epitope at positions of 136 to 2 In amno acld sequence of SEQ

ID NO  1mendirapehamballzpedd tomextt doal ranirs lab dpowr tepeaature. heFleoéaftdravhag
am no acid n%er%grv‘&% VA &gﬁ%ﬁﬁ%{# BlelYBASLE L UG (v%g'd%Pec@e%% AL
oday by hyDbt té n nunber

monocl onal ant produce oA teposi as an accessi
of FERM RBR W&&6fn Bld [D@pctAorhSysterh fadchikbhofebmrGE Hlthoatdy aad aisnalizéhy or a

part _t he f ving..1) in enent ar i ) ef.m ni ng region, a _heavy
Chai I vaﬁ*?‘%ﬂ@%ra(é&?’g‘?@? ﬁ@ﬁhﬁf}ﬂgﬁ{% For1 B %gﬁé% nedtTalizaloR AR ELodET SY\WWH
(SEQ I D N3 ahd)2A4 NRSMARF NN NN (1SE6: ThDPA®! a A drun?43 WO TMI¥6 (a3E621l D NO: -

17) and 2) in a conplenentarity determ ning region, a light chain

vari abl eas 8§ omd FAT werictef 20lytwish fdl-lengith dcaV arol didi eptsregetenish tr8@xgTRYSYNVE
(SEQ I D gng)’ TTSKLAS (SEQ ID NGO 19), HOARNYPFT (SEQ ID NO 20). [4] A
humani zed nonocl onal anti body against PcrV or a part thereof, having 1) in
a conpl eff86hrity determ ning region, a heavy chain variabl e region

i ncluding the | | owi ng am ci d sequence:. SETS (SEQ ID.NQ. 1 25
| NPSNGRTNYNEKF 15(‘%!2’&5?‘%5‘% %%)QPIWE&W?K/B?\%%%@.% ?L’*f)‘b'\olgie% ﬁ)gat

| east onen{PR4Gfad heedidt efréspbhdiak to amieaXsid ¢Bsid ey B36-28Y, antl e@il1ep, 6w udi ng
t hose havi ng7 substitution, addition or deletion of one or several am no

aci d andan®)7Ah did eehsxelsivelir baye aat enitinsi regioregpwaspoadinggbn aghag racid

vari abl erésq(g&egrhg’ip)nz_?gydi ng the follow ng am no acid sequence: SASTSVSYME

. (SEQ ID NO 18), TTSKLAS (SEQ 30 ID NO 19), HQARNYPFT (SEQ ID NGO 20) or
in-at |least one CDR of the three CDR set, a light chain variable region

i ncl%ii ngg%er}gge havi. r11g7substi tution, addition or deletion of ore or several

am no aci ant eé(tmqpeast one feature selected from (1) to (4):

[0067]
Correlation between specific region of PerV protein and streﬁgth of cytotoxicity

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

(having amino acid sequence corresponding to positions 136 to 233 in SEQ ID NO:1),

25  suppression test of cytotoxicity inhibiting activity in 1F3, 2A4 and m166 were

conducted in the following manner.

~ First, 1F3, 2A4 and m166 were diluted by serial doubling dilution sfarting

with QOOnM, 200nM and 400nM, respectively, and 10 uL of these antibodies were

added to the 96-well plate. 'In this test, the test consentration range of 1F3, 2A4 and

30 m166 were adjusted to 1.56-6.25 nM, 6.25-25 nM and 50-200 nM, respectively, 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
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(1) inhibiting 50% or nore of cytotoxicity to Ieuko'cyte cell of Pseudononas

aerugi nosa -at a concentration of 1 nMto 200 nMin vitro; | - (2)
i nhi biting 50% or nore of cytotoxicity to nyeloma cell of Pseudononas
aerugi nosa at a concentration of 1 nMto 50 nMin vitro; (3)

havi ng a di ssoci ation constant (Kd) with PcrV of 2 x 109 (M or less; and

504 haVl |t|ons of 33 I.n., am no..aci eguence
of 5E0 | R * 207 Pel R i elb P ok mRe B PR Sy Pinik At SRoRRBEE par
t her eof , chrdvhag, pd moheaugalmhgl In ghthivihé @ntlqgieqsl MVGamgﬂ@m rf@oracslglmaﬁquem_e
of SEQ I D(l#\logggéplﬁnd 2) t chain variabl e region having amno_acid

sequence? NERS 2 edlﬁﬂ e 26" Bied miFeriate alf ”éHH*ﬁo% ibertsaiad diid ef ng

the anti bediioHonds pa%'i‘ﬁ Tnb@ef §ﬁ'falr?-@mﬁdédiglrt99 d@@%lglﬁelrpi\d&éll%k Mrihtd? BrotiaS an
active in ed| ent . i nucl eoti de encodi ng a heavy chain variable

regi dh aidifep) |ada}rﬁfcectﬁ<a A k/érl(étﬂf’é/mleg‘ilﬁn aofellagitliuye dyedivoowdis reglded inrgn one
of ol ai Mok 5 10l Bhvo SRARERSHR N S0 Gs GOTBEE ShIS, Shel g RO, 201 | 0o

according to claim Sequence ti ng
. SHI ONOG &€fex 1dpERof &hates, bt zled WST-ISHQQI&MI@ froMcKWhidb30ke il EDO06.1 5W)) <160>

50 <10 " LR o AL s AR AR R R B SRS
Asp Gu completmn of culture, absorbance was measured at a wavelength of 450 nm.
10 . [0068] |
As a result, when PerV protein was not added, 1F3 and 2A4 exhibited higher
cytotoxicify inhibitioﬁ activity than m166. ~ On the other hand, when full-length PerV
protein was-adde'd, the inhibition effects of all anti-PerV antibodies were suppressed
in a PerV dose-dependent manner (Fig. 8). When truncated PerV protein was added,

15  although the inhibition activities of- 1F3 and 2A4 were also suppressed in a
dose-dependent manner, the inhibition activity of m166 which does not have the
epitope did not change (Fig. 9).

[0069]
From these results, it can be considered that antibodies recognizing an

20 epitope in amino acid residues 136-233 (1F3 and 2A4) have higher ‘cytotoxi.city
inhibition activity than antibodies not recognizing the epitope (m166). In other
words, it can be concluded that eytotoxicity inhibiting activity depends on the epitope
region recognized by PcrV antibody, and the antibody reacts only with 136-233 region
of PerV protein has a strong neutralizing activity.

25 |
Reference example 8
(00701
Analysis of amino acid sequence of mouse monoclonal antibody against human PerV
(1F3 and 2A4)

30 From the established hybridoma cells, RNA was extracted using RNeasy Mini
Kit (available from QIAGEN). From 1 pg of extracted RNA, DNA fragment was
amplified using 5RACE 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
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151015 Leu Leu Ala Ala-Ser Ala Ala Pro Ala Ser Ala Qu dn Gu Qu Leu
202530 Leu Ala Leu Leu Arg Ser Qu Arg Ile vVal Leu Ala Hs Ala Ay dn
354045 Pro Leu Ser Gu Ala Gn Val Leu Lys Ala Leu Ala Trp Leu Leu Ala
505560 Ala Asn Pro Ser Ala Pro Pro Ay @n Ay Leu Au Val Leu Arg Qu
65707580 Val Leu Gn Ala Arg Arg Gn Pro Ay Ala Gn Trp Asp Leu Arg Qu

100108116CGACM T TERRAREaLNerliol gt NG ol fomeles n basabres yoerh 87 g

115120125RACE meahé&wekeenm@:mmmﬁ%t@d&m@@@ﬁm%EQLI@Jbe@ Val
130135140Té‘@8er Val Ile Gn Ser Gn lle Asn Ala Ala Leu Ser Ala Lys G n

145. 15015% Y AQGGALHFAGECGATARAC THHTEGE GG EGALSER:LD M&): 1akfer @Aé Thr
- #}e/u 1651704 Tom Sified™ tagh¥dntd! Ber¥eliofd HSROPE X T1lhR XS ASRiRE Blof G U

5 Invitrogen), and sequenced by Applied B1osystems 3130 Genetic Analyzer (available
from Applied Biosystems). Analytical result is shqwn in Fig. 10 for 1F3 and in Fig.
11 for 2A4. As a result of searching homology of amino acid sequence of a variable
region by using antibody amino acid database, Sequence of Proteins of Immunological
Interest (US Dept.Health and Human Servi;:es, 1983) produced by Kabat,

10  complementarity determining region in heavy variable region of 1F3 is SFTSYWMH
(SEQ ID NO:15), INPSNGRTNYNEKFNT (SEQ ID NO:16) and YGNYVVYYTMDY
(SEQ ID NO:17):that in light variable region is SASTSVSYME (SEQ ID NO:18),
TTSKLAS (SEQ ID NO:19), and HQWRNYPFT (SEQ ID NO:20). As a result of
searching in a similar manner, cbmplerpentarity- determining region in heavy variable

15  region of 2A4 is SITSDYAWN (SEQ ID NO:21), YITYNGDTSYNPSLKS (SEQ ID
NO:22) and SRNYYGAWFAY (SEQ ID NO:23) :that in light. variable region is
KASQYVGTTVA (SEQ ID NO: 24) RASTRHT (SEQ ID NO:25) and QQYCSSPLT
(SEQ ID NO:26). '

[0071]

20 | The present invention will be concretely explained by way of the following
non-limitative Examples. As a preparation techniqﬁe 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

25  Laboratory) were used unless. otherwise spec1ﬁed

Example 1
[0072]
(1) Humanization of mouse monoclonal antibody 1F3
30 ' For humanization of the mouse monoclonal antibody (1F3) prepared as

described above, CDRs from a mouse antibody were grafted into the human germline

acceptor sequences.
Specifically, [gBLAST (http://www.ncbi.nlm.nih.gov/igblast/) program was

used to search for a human germline acceptor sequence showing the highest homology
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180185190 Ala Leu Leu Ser Asn Leu Asp Thr Phe Ser Ay Lys Leu Ser Ile Lys
195200205 Asp Phe Leu Ser Gy Ser Pro Lys Gn Ser Ay Qu Leu Lys Ay Leu
210215220 Sequence listing Ser Asp Au Tyr Pro Phe Qu Lys Asp Asn Asn Pro
Val Ay Asn Phe 225230235240 Ala Thr Thr Val Ser Asp Arg Ser Arg Pro Leu
Asn Asp Lys Val Asn 245250255 G u Lys Thr Thr Leu Leu Asn Asp Thr Ser Ser

0 107 G50 S8 A0N0E e Pl fiksr 9 58 SRR L3, D
<212> DN¢haifid 86theseudemphidedne rEoglthe)Q Eend @6gion, zah@asabd)malo'amuw@
cangeaooby T annareit BERETREN, COyRN SRR APRGRUNRT " o acoccoe
ccagccgct htagreagaees.faagt get caa ggcgctcgecl80

5 [0073] _

As a result of the search, IMGT gene name ;IGHV1-46*01 was obtained as the
antibody gene sequence that is derived from a human germline acceptor sequence and
shows the highest homc_)logy'with the V-gene region of the heavy chain of the mouse
antibody, and IMGT gene name;IGHJ6*01 as the antibody gene sequence that is

10  derived frbm a human germline acceptor sequence and shows the highest homology
with the J-gene regio.n; these sequences were used as the human framework sequence
for grafting the heavy chain. In a similar manner, IMGT gene name;IGKV1-9*01
was obtained as the antibody gene sequence that is derived from a human germline
acceptor sequence and shows the highest homology with the V-gene région of the light

15 chain of the mouse antibody, and IMGT gene name;IGKJ2*02 as the antibody gene
sequence that is derived from a human germline acceptor sequence and shows the )
highest homology with the J-gene region; these sequences were used as the human |
framework sequence for grafting the light chain.

[0074] |

20 Subsequently, the heavy chains CDRH1, CDRH2 and CDRHS3, and the light
chains CDRL1, CDRL2 and CDRL3 of the mouse antibody were defined by the amino
acid sequence numbering according to the Kabat Numbering (Wu, T.T. and Kabat,
E.A, J. Exp. Med. Aug1;132(2):211-50.(1970)). These CDR regions were grafted into
the human framework sequences, which were then designed as a template humanized

25 antibody. The difference between the template humanized antibody thus designed
and the amino acid sequence of the mouse antibody was confirmed at amino acid
sequence.number
H5,H7,H11,H12,H20,H38,H40,H48,H66,H67,H69,H71,H7’5,H78,H81,I—I83,H87,H93,
H94,H108,L.1,1.3,L9,L.10,L.11,L.15,1.17,1.18,1.19,1.21,1.40,1.42,1.43,1.46,1.70,L.71,L.72,L.7

30  8,1.79,1.80,1.83,1.85,and L100 according to the Chothia Numbering (Chothia, C. and
Lesk, A M., J. Mol. -Biol., 196:901-917., Chothia, C. et al., Naturé, 342: 877-883.
(1989)).

[0075]
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tggttgctcg cggccaatec gtccgecgect ccggggcagg gect cgaggt act ccgcgaa240
gt cct gcagg cacgt cggca gcccggtgcg cagtgggatc tgcgecgagtt cctggt gt cg300
gcctatttca gcctgcacgg gcgtctcgac gaggatgtca tcggtgtcta caaggat gt c360
ct gcagaccc aggacggcaa gcgcaaggcg ctgctcgacg agct caaggc gct gaccgcg420
gagtt gaagg tctacagcgt gatccagtcg cagatcaacg ccgcgct gtc ggccaagcag480

ggcat cagga tcgi’ocgigﬁglg% ﬁ%@e&%@@&m&ﬁ@?{@%&? ﬁ?ecr%&saetaant k%%g t%tega‘%&g 8

gt cggcgat ¢ ccagg ggacagcccc gagtatgcgc gctgagcaa gatacc
t t cagcggaad agpiegice gﬁthec‘égggardgﬁdn @ﬂaaalg coggcet he}gg@@ddgm chage @f oloamo68:

ct caagggge .t t.acccct t aca_ac cg ttc720
gccaccacyy Oﬁ&%a%e cOEY L%Eg“‘%"g ofich” eé{jg;t @ nﬁé)g”ég%éﬁ@éﬁle -
ctgctc aaﬁgna,aamaxgmm 1Gegrelobeansd he ﬂgﬁﬂgétﬁlgnﬂﬁgélﬁfét}ﬁe&&y 668 Gigh€ ah£4840
cagaaat acg acagcgt cct gcgc acatt ctcagcgcga tctag885 <210> 3 <211> 33 <212>

- DNA <2135°04pNeas, Tespegiively. att hgaamigeae gheey thadceaneasgiogad she keay> 4
<211> 331k 8PtHMNRo Tl Antivydlyivf d<He@lched using IgBLAST, and Gene

name;IGHD2-1*01 was obtained as the most homologous heavy chain sequence. The
DNA sequencelof the J-gene region of each of the heavy and light chains of the mouse
antibody was searched using IMGT, and IMGT gene name;IGHJ4*01 and IMGT gene

10 name;IGKJ4*01 were obtained as the most homologous heavy and light chain
sequences, respectively. These mouse gérmline sequences were compared with the
mouse antibody, and residues with different side chains were defined as the sites of
somatic mutation, among which H93, H94, L9 and L46 were confirmed as having
different side chains between the mouse antibody and the template humanized

15  antibody. |

H71 and H94 were confirmed as the canonical side chains
(hftp!//wWw.bioinf.org.uk/abs/chothia.html) di'ffering between the mouse antibody

and the template humanized antibody. Among the side chains differing between the
mouse antibody and the template humanized antibody, those located in the Vernier

20  zone(Foote et al., J.Mol.Biol., 224.487(1992)) were H48, H67, H69, H71, H78, H93,
H94, 1L.46 and L71. No interchain packing residue diffefing between the mouse
antibody and the template humanized antibody was identified. Taken these results
together, we designed a mutant humanized antibody in which the amino acid side
chains at H48, H67, H69, H71, H78, H93, H94, 1.9, L46 and L71 of the template

25  humanized antibody are all replaced with those from the mouse antibody
(backmutations). DNA sequences were designed in which the sequence of the human
IgG4Pro constant region is conjugated as the constant region sequence of the heavy
chain and the sequence of the human Igkappa constant region is conjugated as the
constant region sequence of the light chain for the variable regions of the template

30 humanized antibody designed above (Fig. 12; Template) and the mutant humanized
antibody (Fig. 12; Backmutation). Each of the DNA sequences was used to construct
a plasmid expressing the heavy chain of the template humanized antibody (Fig. 13;
HT), a plasmid expressing the light chain of the template humanized antibody (Fig.
13; LT), a plasmid expressing the heavy chain of the mutant humanized antibody (Fig.
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. <220> <223> prinmer <400> 4 Sequence listing tatttcgaag atctagcgcg

. actcttacag cgc33 <210> 5 <211> 27 <212> DNA <213> Artificial <220> <223>
primer <400> 5 gctcgaggat cccaaggcgc tgaccgc27 <210> 6 <211> 23 <212> DNA
<213> Artificial <220> <223> primer <400> 6 gttaagcttc tcgaagggta ctc23

-13; HB), or a plasmid expressing the light chain of the mutant humanized antibody
(Fig. 13; LB), according to the method described below. '
- [0076] | "
(2) Preparation of vector for expressing antibody genes
5 ‘ Initially, the serine residue at position 228 was replaced with proline to
prevent cleavage of the S-S bond at the hihge region (Angal et al., 1993, -
Mol.Immunol.BO(l)I105-108,_ Schuurman et al.,2001,Mol.Immunol.,38:1-8.), and the
DNA of the constant region of IgG4 was divided into four parts, for.which sense and
antisense DNAs were synthesized and annealed. The annealed fragrﬁents were
10 ligated using DNA ligase and inserted into the pcDNAB3.1(+) vector (Invitrogen) at the
Nhel/Notl sites. A multicloning site was also incorporated so that a DNA fragment of .
the variable region can be inserted.
Next, the gene sequences of the. heavy and light chains of the variable region
of the humanized PcrV antibody were respectively divided into four, and their sense ‘
15  and antisense DNAs were then synthesized and annealed. The annealed fragments
were ligéted using DNA ligase and the ligated heavy and ligh._t'c}.lains were cloned into
the Mfel/BlpI and EcoRV/BsiWI regions, respectively. The nucleotide sequences of
antibodies were then confirmed.
[0077] |
20 A mouse-human chimeric 1F3 antibody was prepared as a positive reference
of the humanization of antibodies. The séquenc;e of the human IgG4Pro constant
region was designed in a heavy chain variable region of a mouse antibody as the
constant region sequence of the heavy chain, and an expression plasmid was
constructed using the method described below to obtain a plasmid expressing the
25 heavy chain of the mouse/human chimeric antibody (Fig. 18; H chimera). A DNA
sequence of conjugated the sequence of the human Igkappa constant region was
designed in a light chain variable region of a mouse antibody as the constant region
| sequence of the light chain, and an expression vector was constructed using the
method described above to obtain a plasmid expressing the light chain of the
30 mouse/human chimeric antibody (Fig. 13; L chimera). The heavy and light chain
expression plasmids were co-transfected into the mammalian culture cell with any
one of the combinations of the plasmids expressing the heavy and light chains of the
mouse-human chimeric antibody; the plasmids expressing the heavy and light chains

of the template humanized antibody; the plasmids expressing the heavy chain of the
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<210> 7 <211> 24 <212> DNA <213> Artificial <220> <223> prinmer <400> 7

t agagt cacc gaggagccag ttgt24 <210> 8 <211> 24 <212> DNA <213> Artificial
<220> <223> primer <400> 8 tccagagttc caagtcacag tcac24 <210> 9 <211> 30
<212> DNA <213> Artificial <220> <223> priner

~ template humanized antibody and the light chain of the mutant humanized antibody;
the plasmids expressing the heavy chain of the mutant humanized antibody and the
light chain oi' the template humanized antibody; and the plasmids expressing the
heavy chain of the mutant humanized antibody and the light chain of the mutant
5 humanized antibody. Each culture supernatants were used to determine the affinity
with the antigen recombinant PcrV by surface plasmon resonance analysis
(BIAcoreT-100,GE healthcare) (Fig. 13).
[0078] | h
- The KD value of the mouse-human chimeric antibody obtained by the affinity
10  analysis was 2.6 x 10’10 M The KD value of the antibody including the heavy and
light chains of the template humanized antibody was 2.2 x 107 M; and that of the
antibody includirig the heavy chain of the template humanized antibody and the light
‘chain of the mutant }iumanized antibody was 6.5 x 107 M, confirming that the affinity
was significantly reduced. In contrast, the KD value of the antibod;i including the
15  heavy chain of the mutant humanized antibody and the light chain of the template"
‘humanized antibody was 3.3 x 1019 M, and that of the antibody including the heavy
and light chains of the mutant humanized antibody was 3.4 x 1010 M, indicating that
these antibodies retain the affinity closed to that of the mouse-human chimeric
antibody. From these results, we concluded that the heavy chain of the mutant
20  humanized antibody is critical for the retention of the affinity and either the light
chain of the template humanized antibody or the mutant humanized antibody may be
used without altering the affinity. Thus, for the light chain, we selected the light
chain of the template humanized antibody, which is more closély related to the human
germline-derived sequence. For the heavy chain, a humanized antibody was
25  prepared in which each of the backmutations of the amino acid side chains at H48,
He67, H69, H71, H78, H93 and H94 is reverted to those of the human germline-derived
sequence respectively, and the affinity with the antigen was assessed by surface
plasmon resonance analysis (Fig. 14). As a result, the humanized antibody in which
Val at H93 is replaced with Ala showed the KD value of 1.0 x 10® M, and the
30 humanized antibody in which Leu at H94 is replaced with Arg showed the KD value of
| 3.2 x 107 M. Although these antibodies showed reduced affinity, no significant
reduction in the affinity was observed in the other humanized antibodies

back-mutated to those of the human germline-derived sequence.

[0079]
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<400=> 9 aggggccagt ggatagaccg atggggctgt 30 <210> 10 <211> 30 <212> DNA

. <213> Artificial <220> <223> prinmer <400> 10 aggggccagt ggatagactg

at gggggt gt 30 Sequence listing <210> 11 <211> 121 <212> PRT <213>
"Artificial <220> <223> VH of Antibody 1F3 <400> 11 Gn Val Gn Leu Gn Gn
Pro Ay Ala Qu Leu Val Lys Pro Ay Al a 151015 Ser Val Lys Leu Ser Cys Lys
élrg ae; g% éy@‘hg%}egf s%?{se %&%&ﬁ%ﬁ%&é%gg&eg%Qhelvﬁ%lmzhmsze I’aFr)lti gclly }y isiggn Arg

the mouse antibody-derived sequence for H93 and H94 and the human germline
amino acid sequence for H48,, H67, H69, H71 and H78 (Figs. 15 and 16). An antibody
having this sequence was prepared according to the method described below in (3),

5  and its affinity was confirmed by surface plasmon resonance analysis. As a result, it
has been conﬁrmed that this antibody has the same affinity as the mouse antibody
(Fig. 17).

{0080]
(3) Preparation of recombinant ant_ibody _

10 The heavy and light_ chain genes prepared as the method described above
were transfected into HEK293F cell using Lipofectamine2000 (Invitrogen). After 72
hours, the ce_ll supernatant was collected. The recombinant antibody was purified by

Protein G affinity column (PIERCE) from the collected cell supernatant.

15 Example 2
[0081]
A cytotoxic inhibitory activity test was performed on - m1F3 (mouse antibody),
h1F3 (humanized antibody) and m166. The method is as follows:
. Initially, m1F3, h1F3 and m166 were diluted by serial doubling dilution
20  starting with 200 nM, 200 nM and 800 nM, respectively. Each dilution (10 pl) was |
' dispensed into the wells of a 96-well microplate. Next, myeloma cell U3P1 or U937
cells were prepared at the cell density of 5 x 106 or 1 x 108 cells/ml, respectively, by
using a cell culture medium (PRMI11640 (produced by Sigma Corporation), containing
sodium hydrogen carbonate and not cbntaining L-glutamine and Phenol Red) and
25  each 70 pl of the suspension was added to the 96-well microplate. Subsequently, the
Pseudomonas aeruginosa strain SR24 cultured overnight in Cation-adjusted Mueller
Hinton Broth (Difco) was prepared at the cell density of 1 x 108 cfu/ml in the cell
culture medium, added to the well in an amount of 10 pl/well, and cultured for 3 hours
at 37°Cin a 5% COz atmosphere. Three hours later, each 10 pl of WST-8 (produced
30 by Kishida Chernical Co., Ltd.) was added, and the.culture was continued for 1 hour at
37°Cin a 5% CO: atmosphere. After the culture was completed, absorbance was |
determined at the wavelength of 450 nm. The results showed that the cytotoxic
activity (IC50) of m166 was 98.4 nM while m1F3 and h1F3 showed 1.4 nM and 1.5 nM,
respectively, when U937 cells were used (Fig. 18), and m166 showed 85.4 nM while
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Gy Gu lle Asn Pro Ser Asn Ay Arg Thr Asn Tyr Asn GQu Lys Phe 505560 Asn
Thr Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Ala Tyr 65707580 Met

Gn Leu Ser Ser Leu Thr Ser G u Asp Ser Ala Val' Tyr Tyr Cys 859095 Val
Tyr Ay Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Ay 100105110 Gn Qy

Thr Ser

Val Thr Val Ser Ser 115120 <210> 12 <211> 109 <212> PRT <213>

“Artificial, w5220 . > nt i y JF3 <400>.12.G n,lle Val Leu Thr
Ser Pro. PSS WL P el hadf ey sustedireng e pivelipe edls Ty
Ser Al a wefe dded (Bey. 198l [ails, The cybtoxikQrbiddtod Hetlvified ¥y m GFB atll th 1IEBSv&er
Pro Lﬁe Il e Lel slé)lg(;ve . 354045 Thy Thr Ser Lys Leu Ala Ser dy Val

Thr Ser
Pro Ser

5

10

activity than m166.

Arpsp

Industrial applicability
[0082]

gred

The humanized monoclonal antibody of the present invention or a part
thereof not only had high affinity with Pch, but also exhibited strong inhibiting
activity on cytotdxicity to eukaryotic cell of Pseudomonas aeruginosa. ‘Therefore, the
pharmaceutical -composition contaﬁning the monoclonal antibody or a part there.of is
useful as a therapeutic drug for Pseudomonas aeruginosa-rela_ted.infection which is

currently considered as being difficult to be treated in medical field.
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Qdy Ser @y Thr Phe Tyr Ser Leu Thr Ile Ser Ser Val Qu Ala du 65707580
Asp Ala Ala Asp Tyr Tyr Cys His Gn Trp Arg Asn Tyr Pro Phe Thr 859095
Sequence listing Phe Ay Ser Ay Thr Lys Leu Qu Ile Lys Arg Ala Asp 100105
<210> 13 <211> 120 <212> PRT <213> Artificial <220> <223> VI| of Antibody
2A4 <400> 13 Asp Val Gn Leu Gdn GQu Ser Ay Pro Gy Leu Val Lys Pro Ser

G n 151015 Ser Leu Ser Leu Thr Cys Tt@ﬁa-v | Thr Ay Tyr Ser Ile Thr Ser Asp
202530 Tyr Ala Trp Asn Trp Ile Arg @ e Pro Ay Asn Lys Leu Qu Trp
354045 Met Ay Tyr Ile Thr Tyr Asn Ay Asp Thr Ser Tyr Asn Pro Ser Leu

gg?gsgsbyﬁ Asﬁlijlmégl eldlnei‘m%% onlai gn@Loa'dyAggair'?‘s?tch1; orsaegaxl'iyt?lefé%?, }gv?ngpgt? lelzgte
one feature selected from (A) to (D):
5 (1) inhibiting 50% or more of cytotoxicity to leukocyte cell of Pseudomonas
aeruginosa at a concentration of 1 nM to 200 nM 1in vitro;
| (2) inhibiting 50% or more of cytotoxicilty tc; myeloma cell of Pseudomonas
aeruginosa at a concentration of 1 nM to 50 nM in vitro; |
.(8) having a dissociation constant (Kd) with PcrV of 2 x 109 (M) or less; and
10 (4) having its epitope at positions of 136 to 233 in amino acid sequence of SEQ
ID NO: 1; '
(2] A humanized monoclonal antibody or a part thereof, having amino acid sequence
where complementarity determining region (CDR) of monoclonal antibody produced
by hybridoma deposited as an accession number of FERM ABP-11805.
15  [3] Ahumanized monoclonal antibody against PcrV or a part thereof, hév_ing
1)ina 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
20  the following amino acid sequence: SASTSVSYME (SEQ ID NO: 18), TTSKLAS (SEQ
ID NO: 19), HQWRNYPFT (SEQ ID NO: 20). _ '
[4] A humanized monoclonal antibody against PerV or a part thereof, having
1) in a complementarity determining region, a heavy chain \}ariable region including
the following amino acid sequence:. SFTSYWMH (SEQ ID NO: 15),
25 INPSNGRTNYNEKFNT (SEQ ID NO: 16), YGNYVVYYTMDY (SEQ ID NO: 17) or in
at least one CDR of the three CDR set, a heavy chain variable region including those
having substitution, addition or deletion of one or several amino acid and
2) in a complementarity determining region, a light chain variable region includihg
the following amino acid sequence: SASTSVSYME (SEQ ID NO: 18), TTSKLAS (SEQ
30 ID NO: 19), HQWRNYPFT (SEQ ID NO: 20) or in at least one CDR of the three CDR
set, a light chain variable region including those having substitution, addition or
deletion of one or several amino aci_d,
and at least one feature selected from (1) to (4):

(1) inhibiting 50% or more of cytotoxicity to leukocyte cell of Pseudomonas
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Leu G n Leu Asn Ser Val Thr Thr GQu Asp Thr Ala Thr Tyr Ser Cys 859095 Ala
Gy Ser Arg Asn Tyr Tyr Gy Ala Trp Phe Ala Tyr Trp Ay G n 100105110 Ay
Thr Leu Val Thr Val Ser Ala 115120 <210> 14 <211> 110 <212> PRT <213>
Artificial <220> <223> VL of Antibody 2A4 <400> 14 Asp Ile Val Met Thr Gn
Ser H's Lys Phe Met Ser Thr Ser Ile Ay 151015 Asp Arg Val Ser Ile Asn Tyr

(I:Jys Al a Séarru €] OnsaT r \égl o g %ﬁ Th(g T%Zg,%ﬁf}_&vm itAI;a Trp Tyr Gn Gn Lys Ser
y H s &meRsade eacenteriqn of Letds AP §"A’a Ser Thr Arg His Thr Ay
Val Pro Asp Ar(@)Rhaiblting GOy bODRAE of cytotoxicity to myeloma cell of Pseudomonas
aeruginosa at a concentration_of 1 nM to 50 nM in vitro; _ |
(3) having a dissociation constant (Kd) with PerV of 2 x 10? (M) or less; and
5 (4) having its epitope at positions of 136 to' 233 in amino acid sequence of SEQ
IDNO: 1. | |
[5] A humanizea monoclonal aﬁtibody against PerV or a part thereof, having 1) a
heavy chain variable region having amino acid sequence of SEQ ID NO: 27, and 2) a
]ight chain variable region having anﬁno acid sequence of SEQ ID NO: 28.
10  [6] A pharmaceutical composition comprising the antibody or a part thereof according
to any one of claim 1 to 5, as an active ingredient.
[7] A polynucleotide encoding a heavy chain variable region and a light chain variable
region of antibody according to any one of claim 3 to 5.

[8] An expression vector comprising of the polynucleotide according to claim 7.
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Ser @y Ser Ay Thr Asp Phe Thr Leu Asn Ile Ser Asn Val G n Ser 65707580
page (5) Sequence listing Qu Asp Leu Ala Asp Tyr Phe Cys G n G n Tyr Cys
Ser Ser Pro Leu 859095 Thr Phe Ay Ala Ay Thr Tyr Leu Gu Val Lys Arg Ala
Asp- 100105110 <210> 15 <211> 8 <212> PRT <213> Artificial <220> <223> CDR1
of 1F3 heavy chain <400> 15 Ser Phgudbs 119€he Tyr Trp Met His 15 <210> 16
<211> 16 <212> PRT <ZE@ENCALSTINGci al <220> <223> CDR2 of 1F3 heavy chain

<110> SHIONOG!&CO.,LTD

<120> Humanized antibodies to PcrV
<130> 10PO0OTSWO

<160> 30

<170>  Patentin version 3.1

210> 1

211> 294

<212> PRT
<{213> Pseudomonas aeruginosa

<400> 1 _ _
Tet Glu Val Arg ésn Leu Asn Ala Ala ?Bg G[u Leu Phe Leu'?gp Glu

Leu Leu Ala Ala Ser Ala Ala Pro AIaISer Ala Glu Gin Glu Glu Leu
20 . 25 30

Leu Ala Leu Leu Arg Ser Glu Arg Ile Val Leu Ala His Ala Gly GIn
35 ‘ 40 .45

Pro Leu Ser Glu Ala Gin Val Leu Lys Ala Leu Ala Trp Leu Leu Ala
50 55 60 '

Ala Aén 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 Gln 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 teu GIn Thr Gln Asp Gly Lys Arg
120 125

Val lle Gly
115
Lys Ala Leu Leu Asp Glu Leu Lys Ala Lteu Thr Ala Glu Leu Lys Val
: 130 ' 135 140

Tyr Ser Val Ile GIn Ser Gin |le Asn Ala Ala Leu Ser Ala Lys G
145 . 150 155 1

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

Tyr Gly Tyr Ala Val Gly Asp Pro Arg Trp Lys Asp Ser Pro Glu Tyr
~180. 185 190 _

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

Asp Phe Leu Ser-Gly Ser Pro Lys Gin Ser Gly G

lu Leu Lys Gly Leu
210 215 220
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.<400> 16 Ile Asn Pro Ser Asn Gy Arg Thr Asn Tyr Asn G u Lys Phe Asn Thr 1
<210> <211> <212> <213> <220> <223> <400> 5 17 12 PRT Artificial CDR3 of
1F3 heavy chain 17 10 15 Tyr @y Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr
1510 <210> 18 - <211> 10 <212> PRT <213> Artificial

i ght chain

Ser Asp Glu Tyr Pro Phe"Glu Lys Asp Asn Asn Pro Val Gly Asn Phe
230 235

225

Sequence listing

240

Ala Thr Thr Val Ser Asp Arg Ser Arg Pro Leu Asn Asp Lys Val Asn
250 255

245

Glu 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 GInILys Tyr Asp Ser Val Leu Arg
275 280 285

‘Asp lle Leu Ser Ala lle
290

210> 2
<211> 885
<212> DNA

<213> Pseudomonas aeruginosa

<400> 2
atggaagtca

toggogecec
atcgtectee
tggttgcteg
gtcctgecagg
gectatttca
ctgcagaccce
gagttgaagg
gegcatcagga
gtcggcgate
ttcagcgéca
ctcaagggce
gcéaccacgg
ctgctoaacg
cagaaatacg
210> 3

211> 33
<212> DNA

gaaaccttaa tgccgectege gagcfgttcc tggacgaget cotggocgog 60
ctgccagtec cgégcaggag gaactgeteg ccotgttecg cagecgageee 120
cccacgecgg ccageogotg agogaggege éagtgctcaa ggcgotegee 180
cggecaatece gtocgegeot ceggggcage gooctcgaget actccgegaa 240
cacgtcggea geocggtgeg cagtggegate tgegogagtt cotggtegteg 300
gcotgeacgg gegtctcgac gaggatgtea toggtgtcta caaggatgtc 360
aggacggcaa gegoaaggeg ctgetcgacg agetcaagge gotgaccgeg 420
tctacagegt gatccagtcg cagatcaacg ccgogetgte ggccaageag 480
tcgacgeteg cggtatcgat_ctggtcgacc ccacgetata tggetatgee 540
ccaggtggaa gegacagecce gagtatgcge tgetgagcaa tetggatace 600
agctgtogat caaggatttt ctcagecgect cgccgaageca gagecggggag 660
tcagcgatga gtaccccttc gagaaggaca acaacceggt cggeaattte 720

tgagcgaccg ctcgecgteecg ctgaacgaca aggtcaacga gaagaccacc 780

acaccagctc ccgotacaac tcggeggtcg aggegetcaa ccgeticate - 840

acagcgtcct gegegacatt ctcagegoga totag 885

<213> primer

<400> 3
attgcatgca

Q10> 4

211> 33

<212> DNA

tggaagtcag aaaccttaat goc 33

<213> Artificial

<220>

<223> primer

<400> 4
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<400% 18 Ser Ala Ser Thr Ser Val Ser Tyr Met du 1510 <210> 19 <211> 7
<212> PRT <213> Artificial <220> <223> CDR2 of 1F3 |ight.chain <400> 19
Sequence listing Thr Thr Ser Lys Leu Ala Ser 15 <210> 20 <211> 9 <212> PRT
<213> Artificial <220> <223> CDR3 of 1F3 light chain <400> 20 Hs Gn Trp

Arg Asn Tyr Pro Phe Thr 15 Sequence listing
tatttcgaag atctagegcg actcttacag cge _ 33

210> 5

211> 27 -
<212> DNA - _ : : »

<213> Artificial

<220>
(223> primer

400> 5
gctegaggat cccaaggeoge tgaccge : 27

210> 6

211> 23

<212> DNA

213> Artificial

<220>
<223> nprimer

<400> 6 S
gttaagcttc tcgaaggegta cte 23

210> 17

C1> 24

<212> DNA

213> Artificial

<220>
<223> oprimer

<400> 7 ' .
tagagtcacc gaggagccag ttgt 24

- <210> 8
Q211> 24
<212> DNA
213> Artificial

<220> :
<223> primer

- <400> 8
tccagagttc caagtcacag tcac : 24

210> 9.

Q211> 30

<212> DNA

213> Artificial

<220>
) <223> primer

<400> 9
agggegccagt ggatagaccg atggggotgt 30

<210> 10

<211> 30

<212> DNA

<213> Artificial

220>
<223> primer

<4005 10 -
agggegccagt gegatagactg atgggegetet .30
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<210= 21 <211> 9 <212> PRT <213> Artificial <220> <223> CDRl of 2A4 heavy
chain <400> 21 Ser I|le-Thr Ser Asp Tyr Ala Trp Asn 15 <210> 22 <211> 16
<212> PRT <213> Artificial <220> <223> CDR2 of 2A4 heavy chain <400> 22 Tyr
Ile Thr Tyr Asn Ay Asp Thr Ser Tyr Asn Pro Ser Leu Lys Ser 1 <210> <211>
<212> <213> <220> <223> <400> 5 23FedudncPRilstAzti ficial CDR3 of 2A4 heavy -
chai 3R {7, | |

<212> PRT
<213> Artificial

<2205 -
<223> VH of Antibody 1F3

<400> 11 _
?In Val Gin Leu gln GIn Pro Gly Ala Glu Leu Vél Lys Pro ?éy 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 tle 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 Giu Asp Ser Ala Val Tyr Tyr Cys
85 a0 85"

Val Leu'Tyr Gly Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Gly
. 100 105 110

Gin Gly Thr Ser Val Thr Val Ser Ser
115 120

210> 12
<211> 109
<212> PRT
<213> Artificial

<220>
<223> VL of Antibody 1F3

<400> 12 oo
?In ile Val Leu ghr GIn Ser Pro Thr {6e Met Ser Ala Ser Leu Gly

Glu Glu lle Thr Leu Thr Cys Ser Ala Ser Thr Ser Val Ser Tyr Met
20 25 30

Glu Trp Tyr Gln GIn Lys Ser Gly Thr Ser Pro Lys lle Leu Ile Tyr
35 40 45

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 Gln Trp Arg Asn Tyr Pro Phe Thr
85 90 } 95
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J10 15 Ser Arg Asn Tyr Tyr Ay Ala Trp Phe Ala Tyr 1510 <210> 24 <211> 11
<212> PRT <213> Artificial <220> <223> CDRL of 2A4 |ight chain <400> 24 Lys
Ala Ser Gn Tyr Val Ay Thr Thr Val Al a 1510 <220> <223> CDR2 of 2A4 |ight
chain <400> 25 Arg Ala Ser Thr Arg His Thr 15 <210> 26 <211> 9

Sequence listing

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

Q10> 13
Q211> 120
<212> PRT
<213> Artificial

Q220>
<223> VH of Antibody 2A4

<400> 13 .
?sp Val Gln Leu gln Glu Ser Gly Pro ?éy Leu Val Lys Pro ?gr Gln

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

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

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

Lys Ser Arg Ile Ser lle Ala Arg Asp Thr Ser Lys Asn Gln 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 ?

Trp Phe Ala Tyr Trp Gly GIn
100 '

Gly Thr Leu Val Thr Val Ser A
115 1

<210> 14
<211> 110
- <212> PRT
213> Artificial

<220> - '
<223> VL of Antibody 2A4

400> 14
Asp tle Val Met Thr GIn Ser His Lys Phe Met Ser Thr Ser Ile Gly
1 5 10 15

Asp Arg Val ggr Ile Asn Tyr Lys Ala Ser Gin Tyr Val géy Thr Thr

Val Ala Trp Tyr Gin Gin Lys Ser Gly His Ser Pro Lys Leu Leu !le
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 |le Ser Asn Val Gln Ser
65 70 75 80
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<212> PRT <213> Artificial <220> <223> CDR3 of 2A4 light chain <400> 26

Gn Gn Tyr Cys Ser Ser Pro Leu Thr 15 <210> 27 .<211> 115 <212> PRT <213>
Artificial <220> <223> VH of hunmani zed anti body <400> 27 G n Val Gn Leu

-Val Gn Ser Ay Ala Qu Val "Lys Lys Pro Ay Al a 151015 Ser Val Lys Val Ser

Cys Lys Ala Ser Ay Tyr Ser Phe Thequ&RE |Tatfng202530 Trp Met His Trp Val Arg
Gin Al a Pro Ay Gn Ay Leu Qu Trp Met 354045 Ay GQu.Ile Asn Pro Ser Asn

19 adth A nch &Y Sy Phe 205269, Agh Thr Arg Val Thr Met Thr Arg
Asp % er T ras yﬂ;’r e’ﬁr yVa sitiyry %07580 et G u Leu Ser Ser. Leu Arg Ser
G u Asp Thr Ala VaI Tyr Tyr Cys 859095 :

Thr Phe Gly Ala Gly Thr Tyr Leu Glu Val Lys Arg Ala Asp -
100 105 110

210> 15

211> 8

<212> PRT

<213> Artificial

<220>
<223> CDR1 of 1F3 heavy chain

<400> 15
?er Phe Thr Ser gyr Trp Met His

<210> 16
<211> 16
<212> PRT
<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

210> 117

211> 12

<212> PRT

<213> Artificial

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

<400> 17
{yr Gly Asn Tyr gal Val Tyr Tyr Thr ¥8t Asp Tyr

<2107 18 - .
<2112 10

<212> PRT

<213> Artificial

<220>
<223> CDR1 of 1F3 light chain

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

<210> 19

Q211> 1

<212> PRT

213> Artificial

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

<400> 19
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“Val Leu Tyr Ay Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Gy 100105110
Gn Ay Thr 115 <210> 28 <211> 108 <212> PRT <213> Artifici al
<220>Sequence |listing <223> VL of humani zed anti body <400> 28 Asp Ile Gn
Leu Thr Gn Ser Pro Ser Phe Leu Ser Ala Ser Val @y 151015 Asp Arg Val Thr
Ile Thr Cys Ser Ala Ser Thr Ser Vadequa@k IT3tingMet 202530 Gu Trp Tyr Gn Gn
Lys Pro_d s Ala Pro Lys Leu Leu Ile Tyr 354045 Thr Thr Ser Lys Leu Al a
Ser Cih{/ TVa%!erlﬁ;}!%%@e‘ﬁ?,&?rg Phe Ser Ay Ser 505560 Gy Ser Ay Thr du Phe Thr

‘Leu Thr Ile Ser Ser Leu Gn Pro Gu 65707580 Asp Phe Ala Thr Tyr Tyr Cys
H's Gy Thp Arg Asn Tyr Pro Phe Thr 859095 Phe Ay Gn Gy Thr Lys Leu GQu

I e Lypsi>Ang Al a
<212> PRT

213> Artificial

<220> '

<223> CDR3 of 1F3 light chain
<400> 20

Tis Gln Trp Arg ésn Tyr Pro Phe Thr

210> 21

211> 9

<212> PRT

<213> Artificial

<220>
<223> GDR1 of 2A4 heavy chain

400> 21 _
?er Ile Thr Ser ésp Tyr Ala Trp Asn

Q210> 22
211> 16
<212> PRT )
213> Artificial

<220> '
<223> CDR2 of 2A4 heavy chain

<400> 22
Iyr Ile Thr Tyr ésn Gly Asp Thr Ser Iér Asn Pro Ser Leu %%s Ser

<210> 23

Q211> 11

<212> PRT

213> Artificial

<220> '
<223> CDR3 of 2A4 heavy chain

<400> 23
?er Arg Asn Tyr gyr Gly Ala Trp Phe ?63 Tyr

Q210> 24

Q21 N

<212> PRT

<213> Artificial

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

<400> 24
%ys Ala Ser GIn gyr VaI'G!y Thr Thr ¥8I Ala
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10Q105 <210> 29 <211> 363 <212> DNA <213> Artificial <220> <223> DNA
encoded VII region <400> 29 caggtgcaat tggtgcagtc tggagccgag gt gaaaaagc
caggagottc cgtaaaagtab60 agctgtaagg cttccgggta tagcttcact tcctactgga
tgcact gggt tagacaagcal20 .ccaggccagg gcttggagtg gat gggcgag atcaatccat

ct aat ggcag aacaaact acl80 aacgagaageqitrmeaatsdtkgag agtgaccatg actagagaca
caagt t €% caccgt gt at 240 at ggagct gt ccagcct gag aagcgaggat act gccgt gt
act achgSgpbrrgct gt acggg300 aact acgtgg tgtattacac aat ggactat tgggggcadgg

gcacxaegtrtaticiegt gagc360 tca363 <210> 30 <211> 324 <212> DNA <213> _
Artifighal <220> <223> DNA encoded VL regi on <400> 30 gatatccagc tcacacagag
t ocat®mbt ChRe tog@MC geach@iagt cggcga ccgggt aact 60 attacctgct ctgottcaac
cagcg&gﬁcgstacatggagt ggt at.caaca gaagcccggcl20 aaggctccca aactcct gat

ac

ct acac t ccaaact gg ccagcggggt gcccagecggl8O .
?rg Ala Ser Thr érg His Thr

<210> 26

Q11> 9

<212> PRT

213> Artificial

<2207
- <223> CDR3 of 2A4 light chain

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

<210> 27
211> 115
212> PRT
<213> Artificial

<220>
<223> VH of humanized -antibody

<400> 27

?ln Val GIn Leu gal Gin Ser Gly Ala ?éu Val Lys Lys Pro ? y Ala

|

5

Ser Val Lys Val Ser Cys Lys Ala Ser.GIy Tyr Ser Phe Thr Ser Tyr
20 _ 25 30

Trp Met His Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
Gly Glu lie Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Glu Lys PHe
50 55 60

Asn Thr Arg Val Thr Met Thr Arg Asp Thr Ser Thr Sér Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 _ 95

Val Leu Tyr Gly Asn Tyr Val Val Tyr Tyr Thr Met Asp Tyr Trp Gly
100 105 110

Gin Gly Thr
115

210> 28
Q211> 108
<212> PRT
213> Artificial
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'itc,agcggaa gt gggagt gg aacagagttc acactgacca tttcctccct gcagccagag240
gatttcgcta cotactattg ccatcagtgg agaaattacc ccttcacctt cggacagggc300
Sequence |isting acaaagctgg agat caagcg tgct 324

Sequence listing
<220>.
<223> VL of humanized antlbody
. <400> 28 "
?sp ile Gln Leu ghr GIn Ser Pro Ser ?88 Leu Ser Ala Ser ¥g| Gly

Asp Arg Val Thr lie Thr Cys Ser Ala Ser Thr Ser Val Ser Tyr Met
20 25 30 _

Glu Trp Tyr GIn GIn Lys Pro.Gly Lys Ala Pro Lys Leu Leu lle Tyr
35 40 45

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

Gly Ser Gly Thr Giu Phe Thr Leu Thr |le Ser Ser Leu Gin Pro Glu
65 70 75 80

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

Phe Gly GIn Gly Thr Lys Leu G]u lle Lys Arg Ala
100 105 .

210> 29
- <211> 363
<212> DNA
213> Artificial

<220>
<223> DNA encoded VH region

-<400> 29 '
. caggtgcaat tggtgcagtc tggagccgag gtgaaaaage caggagcttc cgtaaaagta 60

agctgtaagg cttccggeta tagecttcact tcctactgga tgcactgget tagacaagea 120
" ccaggocage gottggagte gatggecgag atcaatccat ctaatggcag aacaaactac 180

aacgagaagt tcaatactag agtgaccatg actagagaca caagtacctc caccgtgtat 240

atggagetgt ccagoctgag aageogaggat actgecetet actactgegt gotgtacggg . 300

aactacgtegg tgtattacac aatggactat tgggggcage gcacaaccgt aaccgtgage 360

tca , ' 363

10> 30

Q211> 324

<212> DNA

Q213> Artificial

<220>
<223> DNA encoded VL region

<400> 30 .
gatatccage tcacacagag tccatecttc ctgagegcca gegtoggeoga ceogggtaact 60

attacctget ctgottcaac cagegtgtoc tacatggagt ggtatcaaca gaagecogge 120
aaggctecca aactcctgat ctacactaca tccaaactgg cCageggegt geccageces 180
ttcagcggaa gtgggagtee aacagagttc acactgacca tttccteocct gcagccagag' 240

gatttcgeta cctactattg ccatcagtge agaaattacc cottcacctt cggacaggec 300
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acaaagctegg agatcaageg tgect

Sequence listing
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