2 7 SEP 2006 5 HUMAN MONOCLONAL ANTI BODI ES TO | NTERLEUKI N-5 AND METHODS AND
COVPCSI TI ONS COVPRI SI NG SAME 10 FI ELD OF THE | NVENTI ON The present invention
rel ates to hunman nonocl onal anti bodi es and anti gen- binding portions thereof
that specifically-bind to interleukin-5 (IL-5) and nmethods and conpositions
conpri sing such nonocl onal antibodi es or anti gen-binding portj'rggé3 t her eof .
15 BACKGROUND OF THE | NVENTI ON Eosi nophils play an inportant 2086 t he
pat hogepesi s of asthnma. Both asthma severity and extent of airway ‘
hyperreéponsi veness correl ate w tih nunbers of bl ood and sputum eosi nophils.
Bronchi al bi opsy studi es show that eosinophils are a prom nent conponent of
20 asthmatic ai r wvaUMANMMANOGLANAL ANTIBODIESHO INJERIEVKINH ent s are
present in increasdND METHODSANINE OMPOSET EONSGYOMPRISING SABIOf
ast hmatics. These granul e contents consist of a nunber of proteins that have
direct poxic effects on airway gepofrapdlviNgiOR!I € mechani sns -such as
epithelial cell sloughing, cili/™®stasis, generatton of oxygen radicals and
injury of airway negve fibers. Fosinophils also oduce.. medi at ors. t hat can
agment et ool 1 i el PRmugd BABE R i RS Yl Fton e S fietn
contri but asndlhg pértibis therecohihanipeciiodllyyhinatd RferRiki(Ihr9 asd hdthodabiiday as
mani fested by swelling of the airway walls and the generation of airway
mucus. By cofpokitionsedmpyisingsupk meneclenad antdfodidsop entrgensyrding pottiooutiarecfie
darrageg_,} airway epithelium this inflammtion can directly cause increased
neur on responsi veness and snooth nuscle contractions (G eenfeder et al.,
Respiratory Research 2:71- 78AERGBROUND OtaE RveNTION | L-5) is a mgjor
eosi nophil mediator and a critrcal factor tn initTanmatory injury of the
ai rways in asthma. [Bosinoplyisquayadimportasitoleyin the patfogtindissaflastimao Both astlaha s
and, to a |lesser extent . by other cell. types includin 0S| hils., IL-51is
of Gt 11 cAPery R T of PRV Y hbemsthgysiFieRs Sorraldls FaBETINeTs of Hodd 458 SOREY 1 ow
and of m RE&NbFMR! BRGYCR; Al Bopsy ﬁﬁdi&{‘mtﬁ%doﬁnbﬁlﬁ&%@@pﬂﬁniﬁ&ﬁ'eﬂﬂﬂbﬁén?of IL-5
al so stinulates eosinophil activation, prolongs 35 survival, facilitates
degr andf] atasthmatio airesyorilkmmation pad thiat eosgtophiliigranfiEuohtents argpresant imgi@reasedd i s

-5 have. been
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'L=5, nerve fibers. Eosinophils also produce medihtors that can augment mast cell histamine release.

25 This spectrum of acﬁvities contributes directly to chronic inflammation of the bronchial
airway as njmnifested by swelling of the airw:iy walls and the generation of airway mucus. By
facilitating the penetration of airborne agents through the damaged airway epithelium, this
inﬂammatign can directly cause increased neuronal responsiveness and smooth muscle
contraCtioni (Gieenfeder et al., Respiratory Kesearch 2:71-79, 2001).

30 ' ! Interleukin-5 (IL-5) is a majo;r eosinophil mediator and a critical factor in
inflammatory injury of the airways in a'sthgrr:léa; It is produced primarily by the Th2 subset of T
cells and, to a lesser extent, by other cell types including eosinophils. IL-5 is of critical

' importance for the maturation of eosinophils in the bone marrow and of minor importance for
the chemot‘jactic response of eosinophils. IL-5 also stimulates eosinophil activation, prolongs

35 survival, fair::ilitates degranulation in respoflsc to specific stimuli (such as IgA or IgG), and is

generally a pro-inﬂalmnatory mediator. - Increased levels of IL-5 have been measured in

clinical asthma and human bronchial antigen challenge models (Greenfeder et al., Respiratory
Research 2:71-79, 2001).
Asthma is currently most effectively treated by a regimen of either inhaled or

40 oral steroids that suppress expression of a number of key mediators in asthma, including IL-5,



27 SEP 2006 WD 03/085089 PCTI US03/09260 2 5 resulting in decreased

pul nonary inflanmation. There are, however, perceived | ong-t erlm SHP; Wi 1ities
of steroid therapy. For these reasons, direct anti-lIL-S therapy is an
attracti\)’léotﬂé(f’ﬁég in the managenment of asthma. Thus, it REGUSIH26esirabl e
to obtain high-affinity antibodies, particularly human anti-IL-5 antibodi.es,
that could be used to treat 11-5 nedi ated pat hol ogies in humans. 10 SUMVARY
OF THE | NVENTI ON The present invention provides antibodi es or antigen-binding

portiqns thereof that s ecifi.CﬁII bi nd,gIPL'-S. n certain.enhodi nents, the

Pt | bad: BSUERE 3 dscgemobPRIORERHON LTG0 TR Atso R B RSSO Tb1 onalor
nonocl ongaly:1i: . f,pbqu,l : | 1 L I j nd
human ILI:% .]1111% %ﬁrﬁgdﬁa? y préﬁ??%oiﬁéﬁﬂﬁgﬁ}qg,%ﬁéﬁgﬁfiﬁﬁ%ﬁ?gf?eé?g%un&n

monocl onal tharfanbgehhas of Agkempr esent i nventi on includes anti bodi es that

conprise a human heavy chai-n gnd/ or hupan light_chain, the entire human

vari abl e region or TR Tig¥euld Bﬁg?sh"ég@df’ pbtaphl@gg-@i’ﬁf@ty, %M@’G&a?la“@i@lyof an

ant i body | degd AT i 1. . .0 am cid
sequenceh‘%;‘lgil Ig] gﬁ? i%%lgbl e]%g’ (F)hra§9%d ggp%get%%ﬁ%ishg %lggﬁré}l]?@@{eﬁér eo Qr(l:%rrpr I ses
an amigno aci d sequence derived fromthe gernline amno acid sequences of a
human V3-23 gene, a human D1-20 gene and a human JHAB gene. In further

enbodi ments, the heavy chai SUMRRARY Qhdbk WIEANGr anti gen- bi ndi ng

fragments thereof ﬁggg,gau@%v%ﬂﬁ obfdied it %I}n t%@]g@ﬁggé’ﬁl%ﬂf iRrddie

Y Y5
ont s o
germine amino ac nce and the heavy cha Ins two am no

aci d subgfat §petifienisy Bind TR An@ertdiA ebodients, tHvaantibbdies acintigee-bimdigeportionsome
enbodi ments, the light chain am no acid seggence of the_antibodies or

ant i gen- #eittilated anchpay he pobyplonalsr meneplonale dn arefemed embedimgnts.dhe apidlodaesy | ved

oka gancseercrty PRaPTnEREE: NoRRRSRRE rithmP BHERImER e e B B0 B A0
FR4 eachmeasdibnas an@bsic1iThe pédemGhebnioh siclhides aptibddisdnBatednipaisé HBusann i ne
am no acid sequence. In sone enbodi nents, the antibody conprises the heavy

chai n anheayygbiin andierhemer lighiehain; the spgehoman vapable fegiemer anyraosdothdtedl, t he

ant i body. ¢ ri.ses. chai 0 . sing t.he CDRI, CDR2 and CDR3 shown in
SEQ I D I\E_gﬁl%@fgl %vn@aﬂ&@%@é Ofﬂgﬁggﬁyﬁc{@&dp&rgﬂbt her enbodi ment, “the anti body
heavy chai n conpri Efsni &mbidirieis thdkdaly 0Raid anitho A€ sjiichide GFthélat a3 Gp

shown in Table 2 from CDRI through CDR3. In a further )
20 antigen-binding fragments thereof comprises an amino acid sequence derived from the

germline amino acid sequences of a human V3-23 gene, a human D1-20 gene and a human
JH4B gene. In further embodiments, the heavy chain CDR2 of the antibodies or antigen-
binding fragments thereof comprises one amino acid substitution compared to the germline
amino acid sequence and the heavy chain CDR3 contains two amino acid substitutions

25 compared to the germline amino acid sequence.

" In some embodiments, the light chain amino acid sequence of the antibodies or
éntigen—binding fragments thereof comprises an amino acid sequence derived from the
germline amino acid sequences of a human VK08/018 gene and a human JK4 gene. In further
embodiments;-the light chain CDR1, CDR2, FRB:,‘ CDR3 and FR4 each comprise one amino

30 acid substitution compared to the germline amino acid sequenée.

In some embodiments, the antibody comprises the heavy chain amino acid
sequence shown in SEQ ID NO: 2. In otﬁer embodiments, the antibody comprises a heavy
chain comprising the CDR1, CDR2 and CDR3 shown in SEQ ID NOS: 8, 10, and 12,
respectively. In another embodiment, the antibody heavy chain comprises a contiguous portion

35 ofthe amino acid sequence shown in Table 2 from CDRI1 through CDR3. In a further
embodiment, the antibody heavy chain comprises the amino acid sequence of the heavy chain

variable region shown in SEQ ID NO: 6. In othef embodiments, any of the above-described
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enbodient, the-anti body heavy chain conprises the am no acid sequence of the
heavy chain variable region showmn in SEQID NO 6. In other enbodi nents, any
of the above-described 27SEP2006 3 5 anti bodies further conprises the |ight
chain am no acid sequence shown in SEQID NO 4, or the variable region
(amino acid residue 23-130 of SEQ ID NO. 4), CDRL through CDR3 gs] SEhieh in
Table 3 (am no acid residue 46-119 of SEQID NO 4) or CDRI (SEQ ID NGO 14),
CDR2 (SEQ ID NO 16) and CDR3 (SEQ ID NCI318) of the am no acid sequence of
the light chain. 10 The antibodiies or portion thereof of the invention may

be an i nogl obulin C (119G A 1gM an IgE, an IgA or an | gD nolecule. In
a pref err GRRiBg %ﬁ#ﬁerrﬁqmwsg ekt HtATRigA ol seaneneg ehosvin SEQ P Njey4; o1 g2,
| gG3 or | 3 d : frqrqr ' , . i.body is
a1 S o (D A B S N B3, Clp R B COR i oay 1 <

20. 13. 3. |shoeman Heble 8rthaiioned residudd6-a18 o HREY IDINGM)i qgeIDRI (SEQFDIE:p@t i on
thereof is I ve rom an Fa ragnent ., _an F(ap')2 fragnent, an E" fragnent,
a single gﬁgé IQS%(SQ]{)MVIQ)@HQMQH%N@%W&W AmiAcid sequpars Al thedight't he
anti body q#.fntigen- binding portion thereof forms part of a fusion protein.
I n anot her aspect, the invention provides pol ynucl eotide nol ecul es conpri sing
sequeng@s encodi ng tThe ahgbodiesorgotticpithered®dfMhe mwertival raipbé fn thesagledbalie t he
i nvention or_ 20 portions thereof, gart icularly nucl eotide sequences encodi ng

heavy and (I8@nan lgMian Ighr amalgAeor andeBrmoleqdn t Ingueisrmd stpodimeent, ithhhureavai n
. . e Accord
o anot e SERIARER fad BT anTrGl, YO THCE S TeARIbAR hia HBte ietiiea o0 6r

ant i gen- bieatbodBndd@'thé Rimih&itRofy ishatlgGs shithsd. a6 agleveietov@preletd chibodient,
enbodi ment, the 25 anti body. or_ portion thereof is |abeled with a radiolabel,

an. enzymdhq bisean angibediis0. 13- hrelgreaether emlpdimenty thy aatibadycseptigerkinding anot her

embodi pen ntd. re ROCL | reof 4.S..derivati O i nprove,one or
nor e o?gei #’E ni:"r??r‘%ﬁ&e‘??s Yegsﬁg%lﬁ%ﬁggggﬁg?ﬁ’-ﬂ E?(gl? )blg%%{’/gnﬁ’l %‘oe\‘d"l {itrﬁgg;ne&, a sg@!el vity.
In a pref ehiigdnebddgdr aRhimerid itidody. Hadiothér dtsddiaent} fheagfibodySordatipenat i zed

with polyethylene glycol, at |east one nethyl or ethyl group or at |east one
car bohydr Rindingpastign thereof Pranspariof a Hirstanapretsin. enbodi nent, the | abel ed or

et hods. - accor di ng. IistB b bR fon pRoviiE ob e fhBEl bl bR s | ©

anti body e@équeaddsicBesdtiny the hegyyrowtlighnhcHalifing@inogiobulif mdlscidsiofthe indéntiofi or
characterized by one or nore of the following: inhibits or decreases
| L- 5- i 208i9ns Hieregmpartcotarlyawsleatidmsequenseueneofling heavy and light chain variable

regions, contiguous heavy and light chain amino acid sequences from CDR1 through CDR3
and individual CDRs.
- According to another object, the invention provides a human anti-IL-5 antibody
or antigen-binding portion thereof that is labeled or derivatized. In one embodiment, the
25 antibody or portion thereof is labeled with a radiolabel, an enzyme label, a toxin, a magnetic -

agent or a drug conjugate. In another embodiment, the antibody or portion thereof is
derivatized to improve one or more of its characteristics, such as half-life, bioavailability or
activity. In a preferred embodiment, the antibody or portion thereof is derivatized with
polyethylene glycol, at least one methyl or ethyl group or at least one carbohydrate moiety. In

30 another preferred embodiment, the labeled or derivatized antibody or portion thereof is used in
diagnostic or therapeutic methods. ' '

According to another objecf, the invention provides an anti-IL-5 antibody or
antigen-binding portion thereof of the invention that is characterized by one or more of the
following: inhibits or decreases IL-5-mediated inflammation, eosinophil maturation,

35 activation, degranulation or infiltration into a tissue in vivo or in vitro, inhibits IL-5 induced

hyper-responsiveness of a smooth muscle, and decreases IL-5. levels in lungs, airways or blood.



35 activation, degranulation or infiltration into a tissue in vivo or in
vitro, inhibits IL-5 induced hyper-responsiveness of a snooth nuscle, and
decreases IL-5. levels in lungs, airways or blood. Z 7 SEP 200§ Hﬁ ﬁ n a
preferred enbodi nent, the human anti body inhibits or decreases eosingphilic
infiltration into a tissue in vivo. Ina preferred enbodi nent, the tissue is
lung or tissue lining the airways. |n agcordance with another aspect, the

i nventi on provides pharmaceutical conpositions and kits conprising the

e ceptanb a el orpohinen sidiumal o iBS Rt or feer AR FRGRphIE I rration
conposi t ;M8 aQfsslid I Vivd. tlﬂ%‘gpﬁft@m?& ERBSdiATRAE, RMisSOHR Y bp tisS S niAg tRMhidwiBE! NY

reagent or therapeutic ag I'n preferred enbodi nents, the phar maceut’i cal
conposi tion or kit Ihacesduhce withdinatheoasped, the inveanompprrvidesphamugsuticAhot her

aspect of the .i.nventjion conprises diagnostic nethods. In one enbodinent, the
i nvent i ofOFPeYHARSANd %t‘:ﬁ@@nﬁﬁlﬁg the a&’é‘ﬁggﬁ' Wﬂ‘ﬁ@'k?ﬁwlﬁﬁ“ e&@il"‘?‘gﬁ: of an

I L- 15 5- b ' : WaesTob il 3 uses a

| abei od_ SHERiEgeifly skapile coid 6 bERA RRERD e M MRAROR 0507 T

vi trol0 | sompositien oekib Gdihiercdmprises avother compunahduch aslamgnaging ceagaitiood t hat
conpri ses determ ni ng_whet her, a_hyman anti-I1L-5 antibody inhibits. or

decr easedhesensutiopaenti & prefered embediments, ghepharmaggutical composifign pikipis usehinher

obj ect of;. i Ny conprises therapeutic nmethods of using a 20 hunan
glﬁﬁt c ofiﬂérﬁ;?%ﬁ? B{Qﬁ{dd%

anti-|IL- ody of i'gen-Di ndi ng portion thereof. In one enbodi nent, a

t her apeuti c met hod Axilivr h§Ret dfithe Hiventic confpiises dibgidstg nisthefsf &céneve anount of
the antibody to a subject in need thereof. In a preferred enbodi ment; the
subj ect embegdiment,the)inventinm prevides2 method Hordizsngsiag e prssence 85 lasationgfragdhs ng

1 origh o SErORaf UPHEN 1P blktn T hment B blefod REE ENYR Btbfipeli, | (<

© syndr one thepéoIP I The cheat ok iy be us2dG 000 o viger Ipdndthe entivdinetitahagd prdeitec
eosi nophiljc nyalgia syndrone, coeliac disease, eosinophilic, L
gast r oengéhiagnpstic methad Hahcemprses defegniningayhathes a hmas aal-ILn% safibogy infweits
Loeffler' : i L 2, Lnophg Li ronchitis, arteritis
nodosa, 8?%%’55‘%%%%& oﬁf&frlllfgﬁ@lkr%ﬂ%ﬁﬁl‘&gg Sg%é’%f%%ﬁh?ng? esophagitis, allergic

eosi nophi | i ¢ esophagiotties objeedl dfelicdinvertivhi conptibes therdpeutit rﬁgtﬁ_@d@fﬁfsﬁn%@ red
enbodi nent, ‘the nethod inhibits or decreases 30 eosinophilic infiltration

i nt o 20he hpmag antihl-Santiboditgr astigpobinding poéandberepfyInmmezmbiodimendraed  from

three tinpes, daj. once .ever L X nths,. a .be adm ni.st er ia an
it aven Bzttt helBadBERSeiRy i K ARRLRRring A TR xR B eRhfhod® 71
anot her grisje¢tTR Aked thBRofMElnliGstefefred BRAbbEIMFBC ti) SuBfecVistshffeHAGRbM { her
I mmunot herapy. In a. still further enbodinent, the antibody is |abeled with

a radi ol aghma exacgrhagionsasthmpatveorseaing apisedes, ehronicqmenmonie, allergic rhigitis,

perennial allergic rhinitis, allergic bronchopulmonary aspergillosis, hypereosinophilia, Churg-

25 . Strauss syndrome, atopic dermatitis, onchocercal dermatitis, episodic angiodema, eosinophilic
myalgia syndrome, coeliac disease, eosinophilic gastroenteritis, helminth infecﬁons, Hodgkins
disease, nasal polyps, Loeffler’s syndrome, urticaria, hyperéosinophilic bronchitis, arteritis
nodosa, sinusitis, chronic sinusitis, eosinophilic esophagitis; éllérgic eosinophilic esophagitis,
allergic conjunctivitis. In a more preferred embodiment, thé method inhibits or decreases

30 eosinophilic infiltration into the lung. The antibody or portibh thereof may be administered
from three times daily to once every six months, and may be administered via an intravenous,
subcutaneous, intramuscular, parenteral o? topical route. Iri another embodiment, the method i
performed along with surgery or other immunotherapy. In astill further embodiment, the
antibody is labeled with a radiolabel, a drug conjugate, an immunotoxin or a toxin, or is a

35 fusion protein comprising a toxic peptide.




35 fusion protein conprising a toxic peptide. 27 SEP 2006 5 5 In another
aspect, the present invention provides nmethods for producing an antibody of
the invention or an antigen-binding portion thereof, including production by
an imortalized cell, synthetic means, reconbinant expression?diEphitlge

di spl ay. Anot her object of the invention is to provide nucleic acids encoding
the heavy and/or light chain, antigen-binding portions thereof or
derivatives thereof of an anti-IL-S 10 antﬁbody. In a preferred enbodi nent,
the nucleic acid nolecule is derived froma cell or cell [line that expresses
an anti-iL-5 anti bodyIn anothgr aspeet, the@iresentauventibo diavedes metheisrfocpredecimgeind i s

derived from.a hybridoma. .In _an even re preferred enmbodi.nment, the hybridoma
s 20. 13. 3. 2PRALAER IV EHoR oF AT R REding PoR TS b TAing BEtdBF PR B PPnos
cel |'s conripmidiealizbB® cAVGYRthétic e, FFRSAGHARER reséi&h@rﬂlﬂd%é B&Rm?nbod' ment, the
I nvention provides a nmethod of reconbinantly 15 produci t he” heavy .and/ or

| i ght chain, the anti4peothétabgichgf theinvention ishe pmytfdeomcier dcidst énceding thadesof .
The invention, als rovides a .nethod for .treatipg. a.subject_in need.thereof
B it R A Lt e B NS TR M
and/ or ha ghfati | ' wrmRhdeH e : [ y r eof
of an a?&)i Q Pﬂﬁgﬂé%iﬂgﬂgg{/ﬁ%{?ﬁﬂgb‘gg{gﬁ grt%l{clzo e%@gireﬁglfﬁtlga? e nﬁéﬁgéﬁfgﬁéﬁged to

treat, wi tHmetthdtienpteasesan antidldremfibadyt. Hima neore peafiradd emmsodimanst, themucleicseidiing
epi sodes, chr.onj neu ia, allergic rhinitis erennial allergic. rhinitis,
allergic brdsﬁ&ﬁi)éaa%rfb _ o_ﬁ’é‘pi?@i‘F BIPYC PrRf ISR ﬁha,%Y_Eﬂﬁﬂrga 59543335
syndr one, %QH&)tﬁFr A6 SRkt fhe iR &f?fo@ﬂi s VEhdrebAd host cafg&%rﬁiﬁqﬂéﬂ% &
eosi nophilic nmyalgia syndrone, coeltac disease; eosl nophilic
gast r oent eracidimoletidkfs).ninha furthercdmtsxdimentiottie kivestiah reeides a metdrld of'veqombymatly
Loeffler's sypdrong, .urticaria,. hypereosinophilic bronchitis, arteritis
nodosa, 1%i utqn;tﬁe b?&varﬁnajog ﬁﬁ}e&q%ﬂnsﬁw@a%s%ﬁmlps poiens, thersod o5 dergiativgsgi ¢
eosi nophi | iﬂgg.e{lgosfophagi tis, allergic conjunctivitis. DETAILED DESCRI PTI ON OF
THE | NVENTI 30 Definitions and General Techni ques Unl ess ot herw se defined
herein, scientific arkhetinvdntion also privides asiethddfor teatingGtsubjecintreed therepf et nt
i nvention shahjeﬁ:thave t he peani n%; that are commonly understood . hy those of
¥

) y C
ordinary sRPPHCFYeamRomt of a mugleinarid mpjecuiecnspding fledisayend/prelighb ghaibapigsn:
si ngul ar 3§i&d‘%§(§§or89ﬁ theleBE ORI vRivEs RidrddroF aﬁ‘%i-ﬁl—'_‘l raﬁ{ibécgf. Wﬁ.aﬁﬁ@ﬂehed ncl ude
the singular. Cenerally, "nomenclatures used In connection w th, and
t echni qi(es embodimednt, therchettiod Ssigsed b treut pwithomk Emitaéion, asthma, asthma exacerbations,
asthma worsening episodes, chronic pneumonia, allergic rhinitis, perenn_ial allergic rhinitis,
allergic bronchopulmonary aspergillosis, hypereosinophilia, Churg-Strauss syndrome, atopic
dermatitis; onchocercal dermatitis, episodic angiodema, eosinophilic myalgia syndrome,
coeliac disease, eosinophilic gastroenteritis, helminth infections, Hodgkins disease, niasal
25  polyps, Loeffler’s syndrome, urticaria, hypereosinophilic bronchitis, arteritis nodosa, sinusitis,
chronic sinusitis, eosinophilic esophagitis, allergic eosinophilic esophagitis, allergic

conjunctivitis,

DETAILED DESCRIPTION OF THE INVENTION
30
Definitions and General Techniques
Unless otherwise defined ﬁerein, scientific aﬁd- technical terms used in
connection with the present invention shall have the meanings that are commonly understood
by those of ordinary skill in the art. Further, unless otherwise required by context, singular
35 terms shall include pluralities and plural terms shall include the singular. Generally,
nomenclatures used in connection with, and techniques of, cell and tissue culture, molecular

biology, immunology, microbiology, genetics and protein and nucleic acid chemistry and



bi ol ogy, i munol ogy, m crobi ol ogy, genetics and protein and nucleic acid
chem stry and 27 SEP 2000 6 5 hybridization described herein are those well
known and comonly used in the art. The nmethods and techni ques of the
present invention are general |y perfornmed according to conventi diabtPn8fhods
wel |l known in the art and as described in various general and nore specific
references that are cited and di scussedﬁthroughout the present specification
unl ess otherw se indicated. See, e.g., Sanbrook et al. Ml ecular Coning: A
Laboratory Manual, 2d 10 ed., Cold Spring Har bor Laboratory Press, Cold
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herein are those known and commonly used in the art. Standard
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native or artificral proteins, protein fragnents and pol ypeptide anal ogs of
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pol ypepti des rdance with. t I nvention c rise the human 25. heavy
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fragnments and an o S eof e "isola rotein"” or "isgql ate

pol ypeptzl"@émnp’éo ‘-’&‘B ‘HT‘ %6‘?‘{}}5% 8“653"66 pqé?oﬁghegpgaﬂégmé?sep,t “B¥¢Yi n or
source 5Iln% 1 brepdtHorf S d t ?@mtg; Iﬁ
corrpone(r)f{nsfl t ha accoeﬁt&yﬁé? mmf?s ngﬁoﬁeaﬁg%e[‘xg&% %ﬂr&é{ ree At

prot20ns from the Thnfellowpgdemss, (Bless cﬁhmen&ede&;shall behhddrstondmhrhvfefth« ent
speci es, (4) does not occur in nature. Thus, a polypeptide that is

cheni cal ’T"g‘o‘é’}‘?&‘%@“&%d or synthesized in a cel | ul ar systemdifferent from
the cell from whic 0 its
naturally associ atlghdé ﬁeg@a]g&i%égk%% géﬂcg ?)st'rsgértlaﬁmr;'J enc%eﬁ ia dla(ytl;g{e@g cié{regg]

subst ant fragrhants arelepadypeptideiamldgy ofia peateiatseghience. A polypeptide may be monomeric

or polymeric. Preferred polypeptides in accordance with the invention comprise the human
25 - heavy chain immunoglobulin molecules and the human kappa light chain-‘immunoglobulin
molecules, as Well as antibody molecules formed by combinations comprising the heavy chain
immunoglobulin molecules with light chain immunoglobulin molecules, such as the x light
chain immunoglobulin molecules, as well as fragments and analogs thereof.
The term “isolated protein” or “isolated polypeptide™ is a protein or polypeptide
30 that by virtue of its origin or source of derivation (1) is not associated with naturally associatéd
components that accompany it in its native state, (2) is free of other prdteins from the same
species (3) is expressed by a cell'ﬁom a different species, ot (4)-does not occur in nature.
Thus, a polypeptide that is chemically synthesized or synthé,si.zed in a cellular system different
from the cell from which it naturajﬂy originates will be “isolated” from its naturally associated
35 components. A protein may also be rendered substantially free of naturally associated

components by isolation, using protein purification techniques well known in the art.




conponents by isolation, using protein purification techniques well known in
the art. 2 7 SEP 2006 7 5 A protein or polypeptide is "substantially pure,”
"substantially honbgeneous" or "substantially purified' whel7a8fpI8dst about
60 to 75% of a sanple exhibits a single species of polypeptide. The

pol ypeptide or protein may be nononeric or nultineric. A substantially pure
pol ypeptide or protein will typically conprise about 50% 60, 70% 80% or 90%
WWof a protein sanple, nore usually about 95% and preferably will be over
99% pure. Protein 10 purity or hoenogeneity may be indicated by a nunber of

nmeans wél | known in Aheotintor pelyphptads is pmibytami@nqurd’é ‘gebistaatiglbt ioppdpeneas’s of a
protein sa followed by visualizing a sin pol ypeptide band upon
staining t 55@t3w4ln Paﬂé?%ﬂﬁh%ﬂt beamf 0ot/ %e/" of 4 sample exfubiisa singl ﬁﬁﬁeﬁt?ées

hi gher res y S

the art T or TP ag TRERAACE: B cHPaPn: Rlohoferie b UIIRAN, A Gbuatiany, "

refers to lmrppb}ypqmdedne ptdieih V\hHSyplﬂhly&mripﬁsé ghont 56k, 6017004, 80%y ATy Wehdinal
del etion, but where the remining ‘39r5a/ sequence is identical to the
(3

cor r espondh PGt SIRRIeTaoTe Asyally abay ayd aeeéferab g llbspyend®e pursy Igotaint s
typi calpy. @In%( gnﬁ] hérﬁegg %anyer i lcailé& b%ﬂa @g?@eg Bﬁﬁqe&?{weu ?Jgo%ffnatﬁé ¥t ashcl}l FsaSt 14

am no aci am no ac usua y at

| east 50 q-mlmrﬁ@mdﬁ gepagctr@ﬁoﬁ@@ oéupfbtmwnlﬂeeﬁoﬁbab&w atsuhleﬂﬁgaiﬂglam no
acids long. The term "polypeptide anal 0g" as used herel nrefers to a

pol ypept i dolyneatide bandctm«mrs agueE te 88l wilyAsiain well knowreiasthe 28. Kpi erstaiic | ds t hat

cpeci 11 cai TPREnARitt eshilifh ol e bl o bl RSBy o

pol ypept i d@t@agh@g@n@ﬁrrprl se a conservative amno acid substitution (or
I nsertion or deletion) with respect to the naturally-occurring sequence.
Anal og$5typi cal | y arkedem gpdypeptide Gpgmentaes used h@mgl reﬁﬂT%fOeﬁmﬂYBﬁpaﬂe théhhits 50

am no aci I t a I - | en

nat ur al | yd"?)‘cgﬁﬁ(?'it%" grfigcg{e’rpcta?%bq(y Ct%ng?)lea%['eug béli&ih(?beqh%?eén%g Wluy’at? d in the
phar maceutsegqigdnct fiddérticsl 9she sbntegpondinzpoRitioREint the fatafillyQeewsingGeduenss of the
tenpl ate peptlde These types of non-peptide 30 conpound are ternmed "peptide

mi meti cs" FeagmenptypireHy awtat degst 5, 6adiehk} aming aciddjongbpreferally at E@Stﬂé amiys6) ;

301 1220 ( FE AR ez At 0o RGPyl o lsreeso 588 o Roenas

are of p@n andevé&] @pRDpréfetdbly 19eat 1) Shin6 Ao \dEl zed nol ecul ar nodel i ng. Peptide
mnetics that are structural ly simlar tot erapeutl cal ly useful peptides

may be used to produide temm lbm@aﬂlwa%”@héﬁeéﬁl@tﬂlm tefers topa pplyperideithat &f f ect .
General | Yico Plse ofrgl| sréegltneﬁtso Eaas%t2r5 %mCtn!lch gc,!u!.lel that Has sfi‘bstan?laﬁidentlty to a portion of
an amino acid sequence and that specifically binds IL;5 under suitable binding conditions.
Typically, polypeptide énalogs comprise a conservative amino acid substitution (or insertion or
25 deletion) with respect to the naturally-occurring sequence. -Analogs typically are at leést 20
amino acids long, preferably at least 50 amino acids long or longer, and can often be as long as
a full-length naturaliy—occurring polypeptide.
Non-peptide analogs are commonly used in the pharmaceutical industry as
drugs with properties analogous to those of the template pepﬁde. These types of non-peptide
30 compound are termed “peptide mimetics;’ or “peptidomimetics”. Fauchere, J. Adv. Drug Res.
15:29 (1986); Veber and Fréidinger TINS p.392 (1985); and Evans et al. J. Med. Chem. 7
30:1229 (1987), which are incorporated hérein by reference. Such compounds are-often
developed with the aid of computerized molecular modeling. Peptide mimetics that are
structurally similar to therapeutically useful peptides may be used to produce an equivalent
35 therapeutic or prophylactic effect. Generally, peptidomimetics are structurally similar to a
paradigm polypeptide i.e., a polypeptide that has a desired biochemical property or }

pharmacological activity), such as a human antibody, but have one or more peptide linkages



par adi gm pol ypeptide (i.e., a polypeptide that has a desired biochem cal
property or pharmacol ogical activity), such as a human anti body, but have
one or nore peptide |inkages 27 SEP 2006 8 5 optionally replaced by a

| i nkage sel ected fromthe group consisting of --CH2NH -, CZI@%—EP ,7006
--CH2-CH2--, --CH=CH-(cis and trans), --COCH7--, --CH(G-i) and
-CH SO -, by nethods well known in the art. Systematic substitution of one
or nore am no acids of a consensus sequence with a D-ami no acid of the sane
type (e.g., D lysine in place of L-lysine) may also be used to generate nore
st abl & p@ptlomaéb’ replacesidyi 4 linkage sddeased Gbmelie pegypicdeyisting ofonGH:NHng -£ Rdnsensus

sequence or a substantially identical consensus s?_guence variation ma} be
gener at ed-@E-FHphod€ cisrind Hangy +-COQHmo-, akd1(@IBCERchapthnCHEEY-, B ochem
61: 387 (199 i.ncor por ated herein by referenc for exanpl e, by adding

i nt er nal MS} Cﬁi knowingp dhe a‘”&a%ﬁEﬂ"éatlﬁfsuPﬁl‘Wer‘%‘FPéﬁ’cﬂ“’eé‘ﬂ!"&’ra"tﬁsﬂflaf i de

bri dges \éﬁ+&nsnﬁ>§8{lﬁeﬁg fvlﬁﬁ aﬁ?—%ﬁfuﬂ) ac1 gf th%%i@gﬁJ gpul Wl in% 1ﬁP at%E BPﬂﬁ&élﬁe)

nol ecul e n a natura occurri ng I NMMuno ury n, eac ramer

conposed nity dlsbd wedtd g@ier@@mb&@ébl@pémﬂeﬂthQML mSnemehpe;ﬂﬁies haV| ng one
“light” (about 25 kDa) and one "heavy" chain (about 50-70 kDa). The am no-
t er i kal cpmpnsxag agpNSEABIs seauanae Pt suhstentially/identinsl eonsersus SeGIENEHARAIODM2) 0 110

nmore amni no | e .f e e [ The
car boxy- Peeaapt b Freid Bpow of SRRRIRICE e Glel AR R IR 18 ner 1
responsi lpj g2 Qﬁc@f,&a@m@reﬁmnﬁidferencebmaexdm;gatbycdaaingsntaﬁ]aa&pstﬁhaﬁesidheed as x
and a |ight Chai ns. Heavy chains are classified as_, A, or e, and

def i ne chpablmef fornipgdntraseelppdar ésul g bridges whigh, cytligs, thampttdgE respectively.

Vthin |igh d heayv, h bl d d
by a 3" fegi on of hgmEaeRpulh g adiarimednRs e AR BB ol S0

i ncl udi NgmhunbElob@g], @chabtr@RaUs cdilp 59 Bf AP [Menfié] Pfirs lyftpnas dins, efchinda
nental | mmunology Ch. 7 (Paul, W, ed., 2nd ed. ven Press, N.Y. (i989)) 25

(incor popané:dvmg on@’r‘lmbé heabont2s ma)@nd pnet‘l}eaf«fy)’f chelint (apomtds &3 )CDaWH&e\mmabl e

regi ons ak n alr ormth nd| si.te such
that an | %2 cgb%\af/nnm yees WaB{eﬁag'ﬂﬁogﬁtioé‘ill&?m@o@'B IFMH® hai ns
exhi bit fgas gﬁﬂﬁngﬁr@ﬁ‘ﬂoﬁhb&tfbﬁﬁﬂﬂ%@ﬁ r&@oghifioal W@Eé(rbofﬁfé%ﬁiﬁé?ﬁoﬁibﬁ%?\é&dhk regions
(FR) joined by three hypervariable regions, also cdlled 30 conplenentarity
det er rri n ichign defjhasrasconsta@DREion PrimadhResgansibi¢ foe effemrcﬁuactm dflumarc hglgashains ar e
alig nablln b|n 0 a specif

P om Al t Bl AIRGedaS K GR ighrclamsh Y FRTIES SR 6RO St As CcRip PR ae iR
donai ns tibbiEs isb ea%clgg'rzgﬁ chRR%% h@hl‘:égﬁectﬂ;@@ Wﬁhﬁquﬁn@ﬁeﬁw no

acids to each domain definitions Kabat
Sequenceshaifs, Freovagiable anfl comstam cdgdayiscaat joimederyest)” régon ofidiout h2 br motecamimb

acids, with the heavy chain also including a “D” region of about 10 more amino acids. See
generally, Fundamental Immunology Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989))

25  (incorporated by reference in its entirety for all purposes).  The variable regions of each -
light/heavy chain pair form the antibody binding site such that an intact immunoglobulin has
two binding sites.

Immunoglobulin chains exhibit the same general structure of relatively

conserved framework regions (FR) joined by three hyperﬁriable regions, also called

30 complementarity determinirig regions or CDRs. The CDRs from the two chains of each pair
are aligned by the framework regibns,_enabiing biﬁding toa specific epitope. From N-terminu
to C-terminus, both light and heavy chains comprise the domains FR1, CDR1, FR2, CDR?2,
FR3, CDR3 and FR4. The assi@hent of amino acids to tj:‘abh domain is in accordance wifh the
definitions of Kabat Sequences of Proteins of Imnzunologféb:l Interest (National Institutes of

35 Health, Bethesda, Md. (1987 and 1991)), or Chothia & Lesk J. Mol. Biol. 196:901-917 (1987)
Chothia et al. Nature 342:878- 883 (1989). |




35 Health, Bethesda, M. (1987 and 1991)), or Chothia & Lesk J. M. Biol.
196: 901-917 (1987); Chothia et al. Nature 342:878-883 (1989). 2 7 SEP 2006
9 5 An "antibody" refers to an intact imunoglobulin, or to

antigen-binding portion thereof that conpetes with the int ac{]7 akk ?Dr%dy for
specific binding. Antigen-binding portions nmay be produced by reconbi nant
DNA t echni ques or by enzymatic or chem cal cleavage of intact antibodies.
Ant i gen- bi ndi ng portions include, inter aPia, Fab, Fab', F(ab')2, Fv, dAb,
and conpl enentarity determ ning region (CDR) fragnments, single-chain

anti bodbes 10 (scFv)An(fhitihedy’tre&rs icodntast indhmmgwbeﬁnmdopmhm@ptﬁintﬁmgthat
contain at ﬁmfﬁo rtion of a I.s,.sufficie .0 confer

b
specific aPﬁ ah$mwt?%%%W9gégt Hgo‘ﬂ’ﬂéqr Sﬂ—eﬁgicfbr‘%@ﬂ%nf‘n I%B“al R®val ent
fragment Cﬁﬁ?ﬁbrﬁtdlﬁbgb roHtfit‘:'ed\ﬁk rectitbifnt E:NA (ehnidOcERr By -e & (Catg gxrn;cﬁlagmant is
ra y a disu

a bivalent” fragnent conprising two Fab gnent's |inke I .de

bri dge at dlbevapeé oiataceMitibodies Eﬂtlédhﬂﬁﬂdiﬂ% 084 ﬁ]bﬁld@fmiehﬁhbﬂ’a@ NEatCHi(aktgyTai ns;
an Fv fragnen 15 consists of the VL and dormai ns of a si ngI e arm of an

anti body; BEndAh, sncdmpdgmentsrityaterningtg repion (G@Rﬂfmg&éﬂts,&dr@ﬁdﬁam ﬁﬂtﬂ@)iles
consi s VH. domai n; | cha ant i hod scFv an anti in
Cor'oh” 10 ey pimpariihedis ehshoriee and BoRamines tat GOl At et h 801080 8 &

synt heti ¢ ik n (Bird
et al., SCI enceglo%gfglfl ﬁg&%kg& éfgggaoglgeég ?Jcrs:r{t?tgﬁngtén aln%H%P ;ﬁé&%ﬂdﬁ\ca . (Sci .
USA 85: 58 7ExbIRigent 8@8honoRalehl fdpmetine somsisting o/ the 8/1t, VL Glpend CHA chmtaiuispaii es in

whi ch VH VL. domai ns are expressed on. a pol ypept i but
using a Ilr(d‘éP?- frasanent s ativaled dragmest f&mmﬂnsa}WﬁPfﬁas@wB@tlw@ﬂbm Isu

domai ns on, i gagﬂgﬁg}rﬁgﬁoﬁm tarﬁhﬁ%'ne&lp&ﬁisﬂ é}fri'ﬁe ARSI QoRAhE: aW'PIvr}'ragm

conpl ement ar anot aln and creating two antiden bin
sites [(Seeonsigs of thelV i gret YHRIomadxris osfla.smgld:?xmcof abainliboddc and a 8Ab fraigfént (Ward

90: 6444- 6448 9 Pol j R J., , St t 25 2.1 123,
1994) . Onétah #%vré 3&%%24 éﬁ?’ ﬁ"@) ?Ri‘é’rsﬁc?rfgt dPW?’é‘ A sing rehﬂﬂéﬂ@fﬁ&%sci’v) 15

I tI .
coval ent | YnhiBRRSRAHAN Y 4 VIRKGionk it I ARG alcATmplRURO e 1

coval ent | syhthetic lirker tH?aRérmbles tl(bnamitehﬁadem Ia)spfgﬂht prd&uﬁ&t&nm(Bmf etrahy Séiemwer por at e
t he CDR(s). noncoval en t he I mmunoadhesin to specifically

bind to a4Ia*e? é@ﬁsa]r%gﬁﬂﬁi @é‘ﬁtoﬁﬁt i‘htpg‘?ceg@ﬂ Aepdaicia KB A8 1Pe3f8alE8dne or nore
bi ndi ngy SiigSdidstard ﬁ%l@ntk&sﬁ&liﬁc M‘%Ed@%ﬁyﬂbﬁﬂ’?—f‘ﬂ@ﬁ%omﬁ & aft %&&%dsdﬁz?s may

be identical to one another” or ere I nSstance,

nat ur al | y-singisolypegtidaehaim Guoksing mlulﬂas tHani3 to6l stiviri toalllowi ﬂidpd‘igngibét&@en the
5| ngl e-chai n _ antibody or Fab fragnment has one bhinding site, while a
" bi speci f ¢wogpmaigs py ﬂmaamhamaﬁlmebb ds7eing the dapppins tomeravith snRlementanyt es .

Bi speci f i (Eloﬂ'mn' %?gxﬁoeiﬁer%ﬁﬁnt?aﬁd Qfeggﬁg:% Mlggn Mﬁmn%ts}'teé)(fseygébﬁ%ﬁlger, P,etal,
Proc. Natl. Acad. Sci. USA 90:6444-6448, 1993, and Poljak, R. J,, et al,, Structure

25  2:1121-1123, 1994). One or more CDRs-may be incorporated into a molecule either
covalently or noncovalently to make it an immunoadhesin. An immunoadhesin may
incorporate the CDR(s) as part of a larger polypeptide chain, may covalently link the CDR(s)
to another polypeptide chain, or may incorporate the CDR(s) noncbvalently. The CDRs permit
the immunoadhestn to speciﬁcally bind to a particular antigen of interest.

30 | An antibody may have one or more binding sites.. If there is more than one
binding site, the binding sites may be identic'al to one another or may be different. For
instance, a naturally-occurring immunoglobulin has two identical binding sites, a single-chain
antibody or Fab fragment has one binding site, while a “bispecific” or “bifunctional” antibody .
has two different binding sites. Bispecific antibodies can be produced by a variety of methods

35 including fusion of hybridomas or linking of Fab’ fragments. See, e.g., Songsivilai &




35 including fusion of hybridomas or |inking of Fab' fragnents. See, e.g.
Songsivilal & 2 7 SEP 2006 10 5 Lachmann din. Exp. |mmunol. 79 315- 321
(1990), Kostelny et al. J. Imunol. 148:1547- 1553 (1992). An "isol ated

anti body" is an antibody that (1) is not associated with natdﬁkﬁﬂﬂdmm
associ at ed conponents, including other naturally-associ ated anti bodi es, that
acconpany it inin native state, (2) jpfree of other proteins fromthe sane
species, (3) is expressed by a cell from’'s 10 different species, or (4) does
not occur in nature. Exanples of isolated antibodies include an anti-IL-5
ant i bddy LapbmanyeGlindap. émmun@lt Y9305 321 49993 Jestelny st alah Imyimynol.[148:14474 body

t hat has1 9$ﬁ® ignthe5|zed by a hybridoma or other cell line in vitro, and a
human antP g nti body derived froma transgenic nouse. The term "human

anti body" incl udes g 4isqamki basiods” Is%tmh%® BE(1Pis TR aSsocibedidit Adtnllgnd
constant regions derived from human i mmunodl obul i n sequences: These

ant i bodi essoriajedizompoagrs, enlcludhngomar nﬂuvllytasmgased antibddies, thitedcdmpaniuit ia it
humani zed antibody is. an a s derive oma non man..speci es,
A o1 TaRYa S (Ihis et b PIPTERG EP e AR R (o GRS e oot
neavy) an g ilispedfbiien faagselbd@%eéhrmé&&d EXanfiesof idYRbdlaRibodRE HEMR AN

| mmune response hu Al'ternatively, a humanized antibody may be
produced ahy-IL$sintigodythatasteemb fohitypurified umng H.-5 pamnaami- Hr 6 iantoblydyt thatthas

vari abl e domai ns of  a non- hunman speci eﬁ | es of how to. ke hupani zed
ant i bodi dscrhapthsaizedbna hybrdgma pthgrse Jingi Wi, AR gty B S antigady 155 and
5, 877, 29%31“'}' quarﬁtang b&seant' body" refers to an anti body that cont ai ns
one or nore rom one antibody-and one or nore regions fromone or

nmore other anti bOdlIhStennTﬂﬂniaﬁramlbdﬁyalndlﬁfeelaﬂahﬁbddﬂés thitfhavabee oometeant f or

di ssoci ation of an antibody fromthe antipody/ ant | ?en conplex, The term "Kd"
r ef erk t §anahle endsennstant fegiene derbtedrftom hurgan ppmpneglehulingsguenses - Hiee gen

i nt eract w%%d%%ﬁ%&éﬁﬁefmgm& Oﬂt}g%ytgdgsd grg} &l n determ nant capable

of speci an | mmuno h or ceII receptor. Epitopic

determ nants usual |Ayneedifizedtantibodyhie ah amtibody tieattis. derived ffoac & ngh-bumian gecids,
nmol ecul es such as .ami no acids or sugar side chains and usually haye specific
three di mewbich ﬁantalgtamm gy lné%ﬁ%?%?ﬁk@ﬁ €gnstapy damans of tlseplaf@ vy aed bghtr ge

cheract oGk s 1A L AP 3 6 BRESh bl bR BB 00T, VPt (1
20 - Altemnatively, a humanized antibody may be produced by fusing the constant domams from a
human antibody to the variable domains of a non-human species. Examples of how to make
humanized antibodies may be found in United States Patent Nos. 6,054,297, 5,886,152 and
5,877,293.
The term “chimeric antibody” refers to an antibody that contains one or more
25  regions from one antibody and one or more regions from one or more other antibodies.
The term “Kon” refers to the off rate constant for dissociation of an antibody
from the antibody/antigen complex.
The term “K,” refers to the dissociation constant of a particular
antibody-antigen interaction. . ,
30 The term “epitope’” includes any protein determinant capable of specific binding
to an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of chemically
. active surface groupings of molecules such as amino acids or sugar side chains and usually
have specific three dimensional structural charﬁcteristics, as well as specific charge
characteristics. An antibody is said to specifically bind an antigen when the dissoci.ation
35 constantis g uM, preferably <100 nM and most preferably <10 nM.
Fragments or analogs of antibodies or immunoglobulin molecules can be readil:

prepared by those of ordinary skill in the art following the teachings of this specification.




Fragnments or anal ogs of antibodi es or inmmunogl obulin nolecules can be readily
prepared by those of ordinary skill in the art follow ng the teachings of
this specification. 2 7 SEP 2006 11 5 Preferred am no- and carbo&x;ﬁﬁn&}n

of fragnments or anal ogs occur near boundaries of functional domaing*" ¢ b
Structural and functional domains can be identified by conparison of the

nucl eoti de and/or am no acid sequence da g to public or proprietary sequence
dat abases. Preferably, conputer]zed con% ri son methods are used to identify
sequence notifs or. predicted pritein conformation domains that occur in

ot her pr ofEfTEedAmiRALM cerhoxyteanip{dragments of aRAlpgsecunraen beendages @fent i f y

protein SR&EE&&%P&]Q@E §%&uﬂfg§ﬁlfgﬂgtﬁ%gqf§rmlﬁr %a?.i H@H@Jt%ﬁlbg cghrxﬁagﬂoﬂro?ﬂ%r €

known. Bow e et a Ci ence erred amn

substi t ut naetide @nd/op sminoticidseqéehce derdye pulsicsor epdpiriatary squefce databheas) ysis, (2)
reduce susceptibility to oxidation, (3) alter binding affinity for-formng
protein B@E%F@Xie@,m%“zﬁql ERIPPHISAB ods areised xsidentiy seqpeneompifs &r nodi fy

ot her physi 1.cal . |« I rtq . n . 0gs
can 1 nol RlsapEABEbER coRforhiai g Bihail B ReaP Bl dhetbrettin® BERR AP RRFs SRRVCTT g

pepti de skatdt eMethots RXALNTE pro3din gt uehides it folflitto akinb@n tideé-dirseRivhalt ut i ons
(preferably conservative am no acid substitutions) may be nade in the
nat ur al | ystivetuie piefgqovag Poniect@hrfarca By 16H(18AY)- porti on of the pol ypepti de

outside the domai f ar m.ng. i r . t A.conservait.ye am no
acid substitution rsﬁ%ﬁﬁntfan n‘%ﬁ‘@%@?ﬁ%&\’? ﬁ%%‘?&/hoggg;r}\%g“ tiwereg‘tl?el.lsé'f‘?fP g‘lt"lh%’ to

char act erprateoB&isP{2) rétRicP AUseEPtbIAN e BLiatich, (B) altér Higdih@ e fTiRY for AR pr6teih
should not tend to break a helix that occurs in the parent sequence, or

di srupt otomeplexes, (4 slterbindinma@aities,.snd (#) conéer onmodif ather plysicoskemisal 9sar ent

. | f i | ti.de. d d terti
St ructtr engiBaERERrMissaf okt BERET R0t BB S FaR AP B br AP0k RHLi ol o
(Cr ei ght ogtherftBan th¥\hatdral fyt Reiiiing paptidesEnadive. F&V\éxaﬁnpi@ﬁigléb?%ﬂ)lﬁple bfdiigoduct i on

to Protein Structure (C._Brander and J.. Tooze, eds., rland Publi shing,
New Yor k,achd spbstitegons (preferably Thunsercative aminogcid substifpdosbmay®s ntadgdn the whi ch are

h i ted herejin b f As in, the t
convent QG0 SEesERs teluthts kBB e ot S B R epl Y ¥ onal usage.
See | munng(sy fofmigihiafblscldt@ntdist iA0fonséryiveGalit® ac@d Suthdtifition3QoiT 6t

Eds., Sinauer Associates, Sunderland, Mass. (1991)), which is .incorporated

her ei 20 bysubstprtiadlychangstthe stnictuatoheraciengtics obthanaret sequarge (648 taHreplagamrany

i o aci fano AP Ry nafies (TR Y Ry SetEh e el Rap ionc B ittt
ani no acitfesl¥ectndyRBusiictidtlcBaGORHaRaRd SarbRtisehyd)e Pikamplesof the present
I nvention. Exanpl es of unconventional am no acids include: 4-hydroxyproline,
art-recognized polypeptide secondary and tertiary structures are described in Profeins,
Structures and Molecular Principles (Creighton, Ed., W. H. Freerﬁan and Company, New
25  York (1984)); Introduction to Protein Structure (C. Branden and J.-Tooze, eds., Garland--
Publishing, New York, N.Y. (1991)); and Thomton et at. Nature 354:105 (1991), which are
each incorporated herein by reference.
As used herein, the twenty conventional amino acids and their abbreviations
follow conventional usage. See Immunology - A Synthesis (2" Edition, E.S. Golub and.D.R.
30 Gren, Eds., Sinauer Associates, Sunderland, Mass. (1991)), which is incorporated herein by
reference. Stereoisomers (e.g., D-amino acids) of the twenty conventional amino acids,
unnatural amino acids such as o-, a—disubsfituted amino acids, N-alkyl amino acids, lactic acid,
and other unconventional amino ‘acids may also be suitable componénts for polypeptides of the
present invention.  Examples of unconventional amino acids include: 4-hydroxyproline,
35 y-carboxyglutamate, ¢-N,N,N-trimethyllysine, e-N-acetyllysine, O-phosphoserine,
N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, s-N-methylarginine,

and other similar amino acids and imino acids (e.g., 4-hydroxyproline). In the polypeptide



35 y-carboxyglutamate, c-N, N, N-trinethyllysine, e-Nacetyllysine,

0- phosphoserine, N-acetylserine, N-fornylnethionine, 3-nethylhistidine,

5- hydroxyl ysi ne, s-N-nethylarginine, and other simlar amno acids and im no
acids (e.g., 4-hydroxyproline). In the polypeptide 41, 1 7 7.%BPP2006 12 5
notati on used herein, the lefthand direction is the amno term nal direction
and the righthand direction is the carpoxy-termnal direction, in accordance
wi th standard usage and convention. The“term "polynucleotide" as referred to
herein means a polynmeric form of nucleotides of at |east 10 bases in |ength,
ei t hef radsetincisedhirtins therlefbandyditestienisithiieamine terming ditechen argd the shtiander t ype

f leatide. . T t I ncl. | ngl d t ded 1 f DNA.
The' t or nReUG it G HBPYHIRTLN Paeiogon reagomsra i Lidert feses A7 soflMiePeott de
of genomic, CDNA Ppe &Y PSlh ll@&ticﬁi'asfafer&farfshefeiminea%paomeﬁ@wmumi ch by

virtue of its origin the "i'solated pol ynucl eotide" ( I s"not associ at ed
wi t h al | numleatidpoof dt derspf0 basepinl lymgtb,) edther aonunleondeasior ideexyrnustsotidesdr a

pol ynucl eotide”. is faund in natyre,. ( i S _aper abl Iinka to

pol ynucl‘@Bé‘i ’&g fomm %%e'ﬁ’t” fype HgP“‘ILi?‘?ﬂgédﬂ‘thrW 'ﬁglf’g"rse%,/“%? a’(‘g‘ °‘€11t§%§"3r?§Fd occur in
nat uig aRrRebfpRfa. @ larger sequence. The term "ol igonucl eotide” referred to
herein includes naturally occurring, and nodified nucleotides |inked

t oget her by nat ur aThetean ¢isolatetigpol pmetleotide’ nestusedihdrginahall mrdan g pobinuglentide eot i de

| i nkages._ A igonugcleotides are a.pol ynucl eqtide subse enerally c rising a

20| engtH SHOBGD DNGoer SISl E R BB RP Ao hrdeD e STH T YFEe 6K o 60

bases 'noﬁﬁﬂwieh‘iﬁl:ﬂe@él Wl@t{tﬁ@’a@g% fdtassbaiatedwith @il o 8 portion ofa: 19, or 20 to
S gth. |5n cleot| 1y P

40 base I"'en onu es are usual singfe stranded, e.g. for
probes; polyal@hidein whichthetsdlated polyphdedtidaDd isfosnd mneate, @) ¢s opefably linked n t he
construction of ne t.ant. . Qi gonucl eoti de f the invention can b

oi thés  1@eralymicleatiis Wi é“él“PbBﬂ%fglt@H% A, Or4d) 95 TOLPERUT AR PAIFER asyaeégfur ring
nuel eot i el d to herein includes deoxyribonucleotides and

ri bonucl%%?%eéggc{ug%cg term"nodi fied nucl eotides" referred to herein includes
nucl eoti des with nkk teire oligonaclestidd utfertted tegitareig imulpdesaraciraleodcukiing, thét er m
"ol i gonucl eqt i de Iinkages" referred to herein. includes olhgonucleptides

| i nkagesmedifid guclegidss hrkrdforetBer by, nagralyAesuENS ARG B RNAYFIYACEIEES| enoat e,
oS A AELEANR g, AR LRI g,
14: 9981 leAQB@f 2006baxes of fedler. Brefodnbly GligonuckBotideskdé 1 G 6/ G0 bdst84) lengthand reds  al .
1661) - Tsferay 12, 13, 143, 16,1718, 18°0r 30 t040 based in length, Oligorudleondes are >
usually single stranded, e.g. for probes; although oligonucleotides may be double stranded, e.g.
for use in the construction of a gene mutant. Oligonucleotides of the invention can be either
sense or antisense oligonucleotides.
25 : -The term “naturally occurring nucleotides” referred to herein includes
deoxyribonucleotides and ribonucleotides. The term “modified nucleotides” referred to herein
- 1ncludes nucleotides with modified or substituted sugar groups and the like. The term
“oligonucleotide linkages” referred to herein includes oligonucleotides linkages such as
- phosphorothioate, phosphorodithioate, phosphoroselenoate, phosphorodiselenoate,
30 phosphoroanilothioate, phoshoraniladate, phosphoroamidate, and the like. See e.g., LaPlanche
et al. Nucl. Acids Res. 14:9081 (12-986); Stec et al. J. Am. Chem. Soc. 106:6077 (1984); Stein et
al. Nucl. Acids Res. 16:3209 (198%); Zon ét al. Anti-Cancer Drug Design 6:539 (1991); Zon et
al. Oligonucleotides and Analogues: A Practical Approach, pp. 87-108 (F. Eckstein, Ed.,
Oxford University Press, Oxford England (1991)); Stec et al. U.S. Patent No. 5,151',510;
35 Uhlmann and Peyman Chemical Ijieviews 90:543 (1990), the disclosures of which are hereby

incorporated by reference. An oligonucleotide can include a label for detection, if desired.




al . digonucl eotides and Anal ogues: A Practical Approach, pp. 87-108 (F
Eckstein, Ed., Oxford University Press, Oxford England (1991)); Stec et al.
U.S. Patent No. 5,151,510; 35 Unhl nann and Peyman Chemi cal REY??PF @ : 543
(1990), the disclosures of which are hereby incorporated by r eg ce. An
ol i gonucl eotide can include a | abel for detection, if desired. 2 7 SEP 2006
13 1 5 Unless specified otherw se, the I%fthand end of single-stranded

pol ynucl eoti de sequences is the 5 end; FPhe 1efthand direction of

doubl e- st randed pol ynucl eoti_ge sequences is referred to as the 5 direction.
The diréction, of 5 Ulgssppecified ptherivies, thedsithand enfiaf singlestrangadpolyiuciegtide r ed
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transcri ptrefefied tehethe st directiad. The dirpaione@d51 HEY1WEHIGIOE of nEREAMEACA tFaBPrPRSisON
the DNA strand having the same sequence as the RNA and which are 3' to the
3' end of refeEeRigas thgfrgrscriptiomdiseqtioneseguence rgions oadhm BNAe strand having Hiccsame

"Operably 1| d' se el , LEXRr essi control seguences that an
cont1 quous HIRE o BERITRSRF WA AES, B> HB oL R A TBR iy -EEHERT S e

act in1¢r anpstRamideqiencds’; squbideaegibhs &PMhe DNA bhighdIRRththe sith@ée@iénce BB ehel €Y M
"expression control sequence" as used hereir refers to pol ynucleotide

sequences Riffi@nd svhichyase 35t9dhg 31 endegfitee RNAHeansxint asstiebamedrio aprdsowsteany  of
codi ng segueréces,,to which they are |igated. Expression control sequences
I ncl ude ﬁ'ﬂ)‘f BEﬁ"si ate transcription initiation, termnation, pronoter and

enhancer sequences; ‘@fFEiasiyqnmed*R&%ﬁu.@fscﬁgﬁféﬁidego@i XPAsSion e6htral SetiRhdedithd apnd
pol yadenyl ation signals; sequences that stabilize 20 cytoplasmc rnRNA;

sequences cohiiguons wathdke gengod inderiesirand fexpresseancopntrp] sequenkoy tiat a irsieansus at a
sequence) ;.. sequence at _enhance protein stability; d when ,desir :
sequentos dHEE B el 1Rgofe RRRTeD! Eh¢ st “SihebssioppnBBfseliiie Ehstd fereir
sequences réfefsfte pslyaaslestitiesequencds wilieh hRSiecestr &Nt tHelbxpreakian Yot BrScessigh
control sequences generally include pronoter,” ribosomal binding site, and

transcri pef evdingsaguaracs shwhish thayase ligaied Ukarsssivasontgelrsequancss ingdudh control 25

sequences ] [ . . transcription.termnation seguence. .The term
Toontror RBERIRE LBbRFRGH Pifdy ERARRIGT poByer i R S it <
whose pr e RNK BrocessafpSsitialsduch hoOspliRingl B8 poRadcthtidh RBER! fQuerrBsithapdiatliso

I ncl ude additional conmponents whose presence is advantageous, for. exanple,

| eader20s e griepleemicanB NPy seawenensihai enhanee transdasion efficiencyr(he.; Kezakmonsenges used
ECRNESTICE RN AR LR R e
vector is ﬁiotei'r'l Recé&tibr The Whtufb MstéieéchtibPscduétickSdifRfs dtpbidifg Bpdname Rest DNA | oop
i nto which additional DNA
organism; in prokaryotes, such control sequences generally include promoter, ribosomal
binding site, and transcription termination sequence; in eukaryotes, generally, such control
25 sequences include promoters and transcription termination sequence. - The term “control -
sequences” is intended to include, at a minimum, all components whose presence is essential
for expression and processing, and can also include additional components whose presence is
advantageous, for example, leader sequences and fusion partner sequences.
- The term “vector”, as used herein, is intended to refer to a nucleic acid molecule
30 capable of transporting another nucleic acid to which it has been linked. One type of vector is z
“plasmid”, which refers to a circular double stranded DNA loop into which additional DNA
segments may be ligated. Another type of vector is a viral véctor, wherein additional DNA
segments may be ligated into the viral genome. Certain vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g., bacterial vectors having a
35 bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g.,

non-episomal mammalian vectors) can be integrated into the genome of a host cell upon

1introduction into the host cell, and thereby are replicated along with the host genome.



segnents may be ligated. Another type of vector is a viral vector, wherein
additional DNA segnents nmay be ligated into the viral genone. Certain
vectors are capabl e of autononous replication in a host celh %ﬁt whi ch t hey
are introduced (e.g., bacterial vectors having a 35 bacteri al i@ﬂ% of
replication and epi somal mammal i an vectors). O her vectors (e.g.,

non- epi sonmal manmal i an vectors) can be h?tegrated into the genone of a host
cell upon introduction into the host cell, and thereby are replicated al ong
with theprost genone. Z7 SEP 200 4 5_Nbreover,.ceré€in vec%pbg?are capabl e
of di Pec q{go‘ﬁﬁéegi&r‘@ggqrweawag SREBHRHIE IFXPITESOLPI8ENEH I RRICY 19Y ATF nked.

Such Vecbgééti@ifliﬁféd%ﬁ@gyés 4 r@%{eﬁﬂg@n@& to fxé‘r‘e‘ﬁl@gi“%%bﬁféﬂ{ és@fbn%%?{’i or (OF

si npl y, Xpressi on vec eneral, expression vectors of uti y in

r econbi nsindplyNax pressidiny eptiors”) alnegenérak; ex pressidrevdctarsohiitilitly &s racdmbirant DA pr esent
specification, "plasmd" and . _"vector"' my be used_int er‘phangﬁ,abl as the
pl asmi d feshriguesrase pftew Htha Hgrm flasnydim Iorthe preserd specifiqationy/ dlasmifieandyy ent i on

| i ntendgd, b0l 08 Aes UG LDy LIRSk FIRERDLADIREND L Sed oG a5 ViTal
vectors (e’g., replication deféectlve retroviruses, adenoviftuses an

adenaas segoraHewWever, tedayentiohiicittendéd/ s incluy alobrither forais afiespreidion vedtors,
"reconbi nant host cell"” (or sinply "host cell"), as used herein, is intended

to ref er suchgsyirgkydctom (o wiepbeatendetestiig reameyirasess alenowmseettidor has been

introduced, It 1 houl d be.under st ood. t h terms are intended to refer
not onl yage&ofﬁﬁocbi?fylme§’ Wg'ﬁ%’jsglévf eégﬁvflleﬁ{]@hf@%ﬁ%he_ progeny of such a cell.
Because certai n moght kéat reddmbimiit RSt CEIL (dr SinsplP CRsNEell Y aRaisad harsin, flue to

either nutation or environnental influences, such progeny may not, in fact,
be i dent interided o reffer tp arceH tinte avhich axgeombinantaxpressiae verlechagzibesi mtroducese Bpe of

h "h | her ej n. " i vel v, hyhr.i di ze"
L oFerBoqeia s GFlrsadhuat §5 08k b 0 LB bS] 5 Pl cef
Pol ynucl p@ttth @iRsprogédydsiiuch 8 etll. Brearbeertdin aigdifi Gatibhemep bedud imGeeEdiace Wi t h

the invention sel ectively hybridize to nucleic acid strands under
hybri di zagressions duevkeseither mutition onenvirpamentah influsacespuck pregeny maymonhts fast,
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hybri di zgaédddergg@ndi tions as known in the art and di scussed herein: An exanple
of "high stringency” or "hi g_hli;stri ngent" conditions is a nethod of

i ncut?8t'i ng -a pol yniibe taswi ‘seleqtively hybndizeé refprmed i herain medes todetactably ark
ol Yl S TR TR AR AR D e RIATE i

reagent , (. ipdéniibiPscldbifvety H?brﬂ%% Hi@6lic abidaeraRay GdcSRUHdzatBR Al Wash at a
hybri di zation 30 tenperature of 42C for 12-16 hours,” followed by tw ce

washi ng eenditiaDstkat mjnimize epprecidtileamounts of detectable binding to nonspecific nucleic

acids. “High stringency” or “highly stringent” conditions can be used to achieve selective

25 hybridization conditions as known in the art and discussed herein: An example of “high
strihgem_:y” or “highly stringent” conditions is a method of incubating a polynucleotide with
another polynucleotide, wherein one polynucleotide may be affixed to a solid surface such as a
mefnbré,ne, in a hybridization buffef of 6X SSPE or SSC, 50% formamide, 5X Denhardt’s
reagent, 0.5% SDS, 100 ug/ml denatured, fragmented salmon sperm DNA at a hybridization

30 temperature of 42°C for 12-16 hours, followed by twice washing at 55°C using a wash buffer
of 1X SSC, 0.5% SDS. See also Sambrook et al., supra, pp. 9.50-9.55.

Two amino acid sequences- are homologous if there is a partial or complete
identity between their sequences. For example, 85% homology means that 85% of the amino
acids are identical when the two sequences are aligned for maximum matching. Gaps (in either

35  of the two sequences being matched) are allowed in maximizing matching; gap lengths of 5 or
less are preferred with 2 or less being more preferred. Alternatively and preferably, two

protein sequences (or polypeptide sequences derived from them of at least 30 amino acids in




of | X SSC, 0.5% SDS. See al so Sanbrook et al., supra, pp. 9.50-9.55. Two

am no aci d sequences are honologous if there is a partial or conplete
identity between their sequences. For exanple, 85% honol ogy neans @3& 85% of
the amno acids are identical when the two sequences are allgné?jS UBraxi mum
mat ching. Gaps (in either 35 of the two sequences being nmatched) are allowed

I n maxi mzing matching; gap lengths of 5 or. less are preferred with 2 or

| ess being nore preferred. Alternatively drd preferably, two protein
sequences (or polypeptide sequencés derived fromthemof at |east 30 am no
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and Structure, pp. 1- 110 (VoI ume 5, Nat'ional Bi onedical ReSearch
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that a pol ynucl eotide sequence is identical to all or a portion of
reference [ahglwdutsirm)ﬁhedd,@&memm or that a pol ypeptide sequence |s

i dent i cal toarefer ol e, seque In contrast, the term 15
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|IIustrat|on t he nucl eoti de sequence "TATAC' corresponds to a reference
sequence " pAlpEptidersdquence orpéndicelto aryfetancapolypeptida seuese UemortrasGlATm  The

foll ow ng ter are useq scribe the sequence rel ationshi ps.bet.ween 20
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" conpar i SOBr a PbidAWr a reféféﬁb@ﬂﬂ?nﬂc%ﬁﬁé bdquenceP Fof ﬂﬂ%@&ﬁ)ﬂofheslﬁglégf"d@sehg&{&' ty”,
and "substantial identity’ 'ref erence sequence” Is a defined sequence
used as a BBRATAC momsmq&maﬁfermvpacqmm “BATAET emdarsccem@nmmmgtmyeftrenca
subset of a I ar el ,@gﬂxence for exanple, as a segnent of a full-length cDNA
or gene selft¥ i'n a sequence listing or may conprise a conplete 25

CDNA or gene Seque“C?hc BRWiA iei&ns ﬁefﬁé@{of‘d%‘é&b%%’é%aﬁ&mb%el@ﬁodsﬁ$§Bet%v%en
nucl eotides or 6 amno acids in length, frequently at |east 24 nucleotides

or 8 ardln otvaz priporerpdlpmglentideerkmine acid aequcpesst “reBeme séquondedcscovmpardignani no
o I SRy Sl R L SRLL RS O B 801G SRS R Y gacT
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reference sequence may be a subset of a larger sequence, for example, as a segment of a
full-length cDNA or gene sequence given in a sequence listing or may comprise a complete
25 cDNA or gene sequence. Generally, a reference sequence is at least 18.nucleotides or 6 amino
acids in length, frequently at least 24 nucleotides or 8 amino acids in length, and often at least
48 nucleotides or 16 amino acids in length. Since two polynucleotides or amino acid
sequences may each (1) comprise a sequence (i.e., a portidn of the complete polynucleotide or
- amino acid sequence) that is similar between the two molecules, and (2} may further comprise
30 a sequehcc that is-divergent between the two polynucleotides or amino acid sequences,
sequence comparisons between two (or more) molecules are typically performed by comparing
sequences of the two molecules over a “cdmparison window” to identify and compare local
regions of sequence similarity. A “comparison window”, as used herein, refers to a conceptual
segment of at least 18 contiguous nucleotide positions or 6 amino acids wherein a
35 polynucleotide sequence or amino acid sequence may be compared to a reference sequence of
at least 18 contiguous nucleotides or 6 amino acid sequences and wherein the portion of the

polynucleotide sequence in the comparison window may comprise additions, deletions,



30 a sequence that is divergent between the two pol ynucl eotides or am no acid
sequences, sequence conparisons between two (or nore) nolecules are
typically performed by conparing sequences of the two nnleculgé ayer a
"conparison wi ndow' to identify and conpare | ocal regions of é edtle
simlarity. A "conparison w ndow', as used herein, refers to a conceptual
segnent of at |east 18 contiguous nucl eqgi de positions or 6 am no acids
wherein a 35 pol ynucl eoti de sequence or am no acid sequence may be conpared

to a reference, sequence of . at | ea 18 conti guous nucl eotjdes. or 6 am no
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for optimal alignnent of the two sequences. | mal alignnment of .sequences
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al gorith S [ : ! ' 8 :

honol ogy Qﬁl&m% hgﬂggﬁﬁkﬁﬁﬁtﬁ%&ﬂﬁﬁéﬁNgéﬁEﬁ%%%ﬁ%y Sé}i’IZI Hoéiﬁh(;?l: 3%853&43 10
(197000 WyoT0hebystbakedict for sishitrtymethod of Peasborodndlcipman Praa dVdsl. pead) Ser.oc. Nat | .

Acad. - Sci . lé}t:\ S. A 85:2444 (1988), by conmputerized inplenentations of these
al gor i t hifE-SAABS 246 PR by eamputerzedimptempentations of thoge algertms EMet i cs

L ST A Y P S

i nspect i eGenetivs Coltfpube Srod, 595 Beihed Dr. Madis@s Wis)NGendwdrks, driMdvdzttot 5
per cent age of honol og)y over the conparison w ndow) generated by the various
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w ndow. EBRecte@r m " percentage of sequence.identity" is calculated by 20
conparing two optinally aligned sequences over the w ndow of conparison,
deternmining the ndiBé&mofsequsare idsautyamenns hat tecpalyrutdotide onameingiagidaci d base

9., A ) i ' 10 vield th
honber opesiepéssal? idseud (el Mg mbcfiRlife P B Rd gt (0L BERUENET S ML L 1 e
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and nultiplying the result by 100 to yield the percentage of sequence 25
i dent3G y comparingiwasoptisnablyralignedsequensas ooy theawindewdf lsemppnsane deemainmg the

characterjstic of a. _polynucleotide 0or am he,acid sequ erain the
ot ymac: oBiPEo GHostionbs! WG e e Fac B 25 Bikte e Ad- hal- S ST B, 5
percent seidiRYeBurs deBdthis¥queRiafte v the alimbeasftmAGhddpdRhioRe! dididing thequence

identity, nore preferably at |east 98 percent sequence identity, nore usually
at | east number of matched positions by the total number of positions in the comparison window (i.e.,

the window size), and multiplying the result by 100 to yield the percentage of sequence

25 -identity. The terms “substantial identity” as used herein denotes a characteristic of a _
polynucleotide or amino acid sequence, wherein the polynucleotide or amino acid comprises a
sequence that has at least 85 percent sequence identity, preferably at least 90 to 95 percent
sequence identity, more preferably at least 98 percent sequence identity, more usually at least
99 percent sequence identity as compared to a reference sequence over a.comparison window

30 of at least 18 nucleotide (6 amino acid) positions, frequently over a window of at least 24-48
nucleotide (8-16 amino acid) positions, wherein the percentage of sequence identity is
calculated by comparing the reference seéuence to the sequence which may include deletions
or additions which total 20 percent or less of the reference sequence over the comparison
window. The reference sequence may be a subset of a larger sequence. |

35 ~ As applied to polypeptides, the term “substantial identity” means that twb
peptide sequences, when optimally aligned, such as by the programs GAP or BESTFIT using

default gap weights, share at least 80 percent sequence identity, preferably at least 90 percent




99 percent sequence identity as conpared to a reference sequence over

a. conpari son wi ndow 30 of at |east 18 nucleotide (6 am no acid) positions,
frequently over a wi ndow of at |east 24-48 nucleotide (8-16 agingwgﬁﬁd)
positions, wherein the percentage of sequence identity is cal di %y
conparing the reference sequence to the sequence which may include del etions
or additions which total 20 percept or IeEZ of the reference sequence over

t he conparison w ndow. The reference sequénce may be a subset of a |arger
sequence. 35 As applied to polypeptides, the term"substantial identity"
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ot ol e ST T8 590 208 B b P g,
non- pol ar =gindéivitive ithb BEd réptateindRts atSNRMPINE]. O6RbARve rdpRBMERS 3R tHése
met hi oni ne, tryptophan; and (4) uncharged pol ar-glycine, asSparagine,

gl ut am ne, thettgkeplaes wishiniafemily hf omoraeids that asiraleted Mbtheirpidef ehainsdGértichllye s
are: seri r]e:enc{f)ldnedd amino acids are generally divided into families: (1) acidic=aspartate, glutamate; (2)

25 basic=lysine, arginine, histidine; (3) non-polar=alanine, valine, leucihe, isoleucine, proline,
phenylalanine, methionine, tryptophan; ahd_(4) uncharged polar=glycine, asparagine,
glutamine, cysteine, serine, thréonine, tyrosine. More preferred 'families are: serine and
threonine are aliphatic-hydroxy family; asparagine and glutamine are an amide-containing
family; alanine, valine, leucine and isoleucine are an aliphatic family; and phenylalanine,

30 ftryptophan, and tyrosine are an aromatic family. For example, it is reasqnablé to expect that an
isolated replacement of a leucine with an isoleucine or valine, an aspartate with a glutamate, a
threonine with a serine, or a similar replacément of an amino acid with a structurally related
amino acid will not have a major effect on the binding or properties of the resulting molecule,
especially if the replacement does not involve an amino acid within a framework sife. Whether

35 an amino acid change results in a functional peptide can readily be determined by assaying the

specific activity of the polypeptide derivative. Assays are described in detail herein.
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1 dehyadr Breb EHSthaTesD, SramiGR B SRELIORI, SMSHDe, (oMYA, HOPOFidBo c i ne,

Pr 0PBONOl¢Abpodlitly R GIRLCYiRb AR he2BALGRe, HoxolBEEh AHEndAABICHP ihybbx3 O™

enbodi ments, | abels are attached by spacer arns of various ,gngt S to reduce
pot ent i abnthtaeini dior, nutoantmne Xhitfitamycay, actihagecin'Dj bdelswhiotestosterone,0 denote a
chem cal conpound, a mxture of gchem cal con&ggnd a bi ol ogj ca

macr on| SRGP@IgHds, prog3ine. defacaiigell d9caiFRTEP /and pugosrycyp & analogs or

homologs thereof. In some embodiments, labels are attached by spacer arms of various lengths

to reduce potential steric hindrance.

25 " The term “agent” is used herein to denote a chemical compound, a mixture of
chemical compounds, a biological macromolecule, or an extract made from biological -
materials. |

The term “pharmaceutical agent or drug” as used herein refers to a chemical |
compound or composition capable of inducing a desired therapeutic effect when properly

30  administered to a patient. Other chemistry terms herein are used according to conventional
usage in the art, as exemplified by The McGraw-HiII Dictionary of Chemical Terms (Parker,
S., Ed., McGraw-Hill, San Francisco (1985)), incorporated herein by reference). -

The term patient includes human and veterinary subjects.
Throughout this specification and claims, the word “comprise,” or variations

35 suchas “comprises” or “comprising,” will be understood to imply the inclusion of a stated

integer or group of integers but not the exclusion of any other integer or group of integers.
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advantage in the treat of chronic and recurring human diseases, such as
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| or all qf the hu nmunogl obul i n | gc th an IL-5 antigen or inmunogenic
fragmen® t FEFERM ﬁ‘fq‘rf“%\y E?ﬂa?%Fﬁpeﬂefg?mﬁaﬁhéﬂpmlﬁfﬁw%n human animal is a
XenoMous&".” The XenoMouseTM i s an engi neered nouse strain that conprises
large fragnents of t he human |mmnogl obulin |OCI and is deficient in nouse
anti body pMeth A Hes ! weGenetics 7:13-21

(1994) andIUnlted St at es Patents’5 916, 771, 5, 939 598 5,985, 615, 5,998, 209,
6. 075, 181 MEHACHMH1 6. 114,598 and 6, 130, 364. See al so WD 91/ 10741,

published July 25, 1fS%he MBoAfDEEPHe ifiehk iAol ﬁﬁﬁaﬁﬁ%ﬂtlb%die%%%romed by

20 immunizing a non-human animal comprising some or all of the human immunoglobulin locus

with an IL-5 antigen or immunogenic fragment thereof. In a preferred embodiment, the non-
human animal is a XenoMouse™.

The XenoMouse™ is an engineered mouse strain that comprises large
fragments of the human immunoglobulin loci and is deficient in mouse antibody production.

25 See;e.g., Greenetal. Nature Genetics 7:13-21 (1994) and United States Patents 5,916,771,
5,939,598, 5,985,615, 5,998,209, 6,075,181, 6,091,001, 6,114,598 and 6,130,364. See also
‘WO 91/10741, published July 25, 1991, WO 94/02602, published February 3, 1994, WO

196/34096 and WQ-96/33735, both published October 31, 1996, WO 98/16654, published April
23, 1998, WO 98/24893, published June 11, 1998, WO 98/50433, published November 12,

30 1998, WO 99/45031, published September 10, 1999, WO 99/53049, published October 21,
1999, WO 00 09560, published February 24, 2000 and WO 00/037504, published June 29,
2000. | |

The XenoMouse™ strains were engineered with yeast artificial chromosomes
(YACs) containing 245 kb and 190 kb-sized germline configuration fragments of the human

35 heavy chain locus and kappa light chain locus, respectively, which contained core variable and

constant region sequences. /d. The XenoMouse™ produces an adult-like human repertoire of

fully human antibodies, and generates antigen-specific human monoclonal antibodies (Mabs).



96/ 34096 and WD 96/ 33735, both published Cctober 31, 1996, WD 98/ 16654,
published April 23, 1998, WD 98/24893, published June 11, 1998, WO 98/50433,
publ i shed Novenber 12, 30 1998, WD 99/45031, published Septenber 10, 1999, WO
99/ 53049, published October 21, 1999, WO 00 09560, published Febr uaklySEP47006
2000 and WD 00/ 037504, published June 29, 2000. The XenoMouseTM strains were
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190 kb-sized germine configuration fragments of the human 35 heavy chain
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5, 770, 429egién) 48Of0timed irfto 8 ténsilidt fobirfsbitioh Hito ah afiiidal 2This apprbadh Badescribedd9, 215,

and 5,643,763, hereby incorporated by reference. 20 An _advantage of the

mi ni | ocuglfé!rfﬂf%éltﬂ-s'fgieﬁbNP 45807, %St 4,80 Th2 6¥ids £16484136, 1.0 4 ng porti ons
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suf fi ci en}643]76Bnpedydhedrporattl berefetencé.0 support full B-cell devel opnent, such
that there may be |ower antibody production. 25 In another enbodinent, the
i nve0i on provi des A® adeeniage gfdhe minilogls anpreachis the rapidityywithadugh epstBefs hunan,

non- MUS G lpcilrrlré,El llaosrtiQXs éf‘mé‘ Pgl l%i:uns aﬂ%@_gte]%}?t@d ahd ﬁl%gﬁptaidqnto animals. However, a

potential disadvantage of the minilocus approach is that there may not be sufficient

immunoglobulin diversity to support full B-cell development, such that there may be lower
antibody production.

25 e In another embodiment, the invention provides a method for making anti-IL-5
antibodies from non-human, non-mouse animals by immunizing non-human transgenic
animals that comprise human immunoglobulin loci. One may produce such animals using the
methods described in United States Patents 5,916,771, 5,939,598, 5,985,615, 5,998,209, .
6,075,181, 6,091,001, 6,114,598 and 6,130,364. See also WO 91/10741, published July 25,

30 1991, WO 94/02602, published February 3, 1994, WO 96/34096 and WO 96/33735, both
published October 31, 1996, WO 98/16654, published April 23, 1998, WO 98/24893,
published June 11, 1998, WO 98/50433, }-)ublished November 12, 1998, WO 99/45031,
published September 10, 1999, WO 99/53049, published October 21, 1999, WO 00 09560,
published February 24, 2000 and WO 00/037504, published June 29, 2000. The methods

35 disclosed in these patents may be modified as described in United States Patent 5,994,619. In
a preferred embodiment, the non-hurnan animals may be rats, sheep, pigs, goats, cattle or

horses.
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schedul e \guch adjovaity may proteot thepobypeptide fidrf trapit dizpersalibyt Sagudsedrivip @fih iadécal spr ead
out over several weeks. 25 Production of Antibodi es and Anti body- Produci ng

Cel | L#hedlepositer thay sy £antatrsubstangss that srismulafedthe host fq sesretmiarigesthataig i bodi es
and/ or

chemotactic for macrophages and other components of the immune system. Preferably, if a
polypeptide is being administered, the immunization schedule will involve two or more

administrations of the polypeptide, spread out over several weeks.

25  Production of Antibodies and Antibody-Producing Cell Lines.- _

After immunization of an animal with an IL-5 antigen, antibodies and/or
antibody-producing cells may be obtained from the animal. In one embodiment, anti-IL-5
antibody-containing serum is obtained from the animal by bleeding or saériﬁcing the animal.
The serum may be used as it is obtained from the animal, an immunoglobulin fraction may be

30 obtained from the ﬁerum, or the anti-IL-5 antibodies may be purified from the serum. It is well
known to one of ordinary skill in the art that serum or immunoglobulins obtained in this
manner will be polyclonal. The di’sadvantége in using poiyclona] antibodies prepared from
serum is that the amount of antibodies that can be obtained is limited and the polyclonal
antibody has a heterogeneous array of properties. |

35 In another embodiment, antibody-producing immortalized cells may be
prepared from the immunized animal. After immunization, the animal is sacrificed and B cells

from spleen or lymph nodes are immortalized according to any means well-known in the art,
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ant i ggdy“‘“ﬁ?%ﬁ’éﬁf’%ﬁ‘ agpetenstigs) E‘cﬁ’g‘l‘rl%(?é tg‘ﬁéﬁl ebgqo lti’éffl¥cussed
further 4 hiR¥on 'ag@aéﬂaﬂﬁsmuﬂ&by &ara%k?ﬁﬁ&eqs Hl@cdékéﬂuhﬂersd’é?&?nﬁgﬁn@&h@l s, in
ani mal s 't [fack an i nmune stem e.g. nude mce, or In c cultureln

vitro. Wﬂm&j@tp@ﬁde}h}zmiingyngehmmangndn(ﬂn empmlﬂhmgammrmﬁnmysane evsl | known
to those 8f ar di nar in.th pref.erre t he

: i

run > QA o7 el G v et Bt B SR &N RO P OMBEL |
genes ange Befi&hbwn'td mé@ﬁ&gﬂ skilY e gRdes are fused to a nyel ona derived
fromthe same species as the non-human animal. In a nore preferred T™M
enboZl nent, the i nmarprefesedenbedimiest, meXBnmmzfsleanand i$ heomhemamanioed! ithdti ne i's
2 MOn SSSLSLONLATIRUSE NSO, o SET LA, BUROIED! Ringh o S MRS | e

myeloma derived from the same species as the non-human animal. In a more preferred

embodiment, the immunized animal is a Xenomouse . and the myeloma cell line is a non-

secretory mouse myeloma. In certain embodiments, the myeloma cell line is NSO-bcl2 or P3-
25 X63-Ag8.653. See, e.g., Example 1.

In one embodiment, hybridomas are produced that produce human anti-IL-5
antibodies. In a preferred embodiment, the hybridomas are mouse hybridomas, as described
above. Inanother preferred embodiment, the hybridomas are produced in a non-human, non-
mouse species such as rats, sheep, pigs, goats, cattle or horses. In another embodiment, the

30 hybridomas are human hybridomas, in which a human non-secretory myeloma is fused with a

human cell expressing an anti-IL-5 antibo_dy.

Nucleic Acids, Vectors, Host Cells and Recombinant Methods of Making Antibodies
Nucleic Acids

35 The present invention also encompasses nucleic acid molecules encoding

human anti-IL-5 antibodies. In one embodiment, the nucleic acid molecule encodes a heavy




25 X63- Ag8.653. See, e.g., Exanple 1. In one enbodi nent, hybridomas are
produced that produce human anti-IL-5 antibodies. In a preferred enbodi nent,
t he hybri domas are nouse hybri donas, as described above. |In another
preferred enbodi nent, the hybridomas are produced in a non-human, non- nobuse
speci es such as rats, sheep, pigs, goats, cattle or horses. Th anofher

enbodi nent, the 30 hybrldonas are human hybri domas, in whi gsg heggan

non- secretory myel oma is fused wi'th a hu&n cell expressi ﬁ anti-I1L-5
anti body. Nucleic Acids. Vectorsi Host Cells and Reconbi nant Met hods of

Maki ng Ant iZn@et Beht chikkgloFiag ifiedt dsmah af[MLgﬁﬁﬁ:ﬁmogldBMﬁﬂt IO prafefied BMBOMBRSE €S
nucl ei ¢ acid nol ecul es encoding human anti-IL anti bodies. In one

enbodi ment singleenueled¢ adid makicylerppredsasladicacddasolz mmwnzeles iﬂ‘nmgl_’ml@nfam

d/or 1igh f hu
or et or r e AR el R pielieleiensER e onesh 8L FEMAREUGESS wimatbyPonin o of

a human anty 3 Her@gﬂe%ﬂéﬂ%%@ﬂﬁédﬁ thé éncoﬁ&Pﬁﬂﬁﬁndg‘}tﬂJuﬁh‘is ARinfar RIGE ClcenehgRdes
0

the light chain human antl-IL-Slm’runogIoblln In a nore preferred
enmbodi ment Jlightrhammoaydesa Aehainoyh ¢lshkinn In an evamumern pref@rediérebeimoeadcidie ehéaglet
chain X chain . or a K chain. In an even nore preferred enbodi nent,
the enc de?‘ghtﬁb‘ainl‘@ﬁl" A% n is a K chain. In preferred enbodi ments, the

nucl ei c acid nol ecul &gﬂa&%ureﬁlbhbﬁneﬁ?sr iRHuSleid &84 1981eeﬁ1efen@o h%ﬂl{é’vé&lfﬁilé‘ (VH
is derived froma hu DP-47/3-11 VH gene. In various ment s

nucl ei ¢ aciregiomdfabeiheavehaidi(WH) ishderivied ﬁomaahmamlaP-Mﬂr‘Belt HHrgdnenIn YEDIOUWB | €
than six or no m)re';lhan thre@ a&iﬂn@ aci En s fromthe l%ernhn

DP- 47/ 3- 1le@gﬁ@m°{1ﬁ ¢ pHclgicafidm AEYS, H‘éﬁ ¢ nARs NG raorg thap trey NPT
encodi ng t bgnVH &%txﬁbr@%a%tth}e@%ﬁﬁncpﬁt‘?d amn & @ik %ﬁ@ﬂﬂﬁn@%@ﬁwgeﬁ@ thhe

germnl i ne sequence that 'is 1dentical toth am-no a ange in “the gernline
sequendé f prfertadenttodingent,thé nualéic aeid rmﬂec:bE Scading ihedyH contapns atleast ome amino
preferred contai ns at no .aci

d
conpared t g”?ﬁ‘ééﬂggé?'{’?f’?fﬁ Eﬁﬁgﬂ@&e Steﬂl"éﬁ“c% tlsdé'?\"ﬁ glaﬂ’ rﬂeoa“'é{{w P‘EQ§F '{lgﬁﬁ’ze
am no aci dyhangEs geauéntae IR thk hBRZRaR e UR e 5 Qﬁ&f(ﬁa Cugemrpéveh hforg0- 13. 3

anti body. I'n“sone enbodi nents, the nucleic acid further conprises a
nucl eot i depre@qdemb@dm \the! VHr comtainsten best thYee 26nint ad shangessmonpardd tgéhe. | n

still other bodi nents,, the . nucl ci.d nolecul e rther (o]0] es a
Pl ot HobeBiae atimertss ik ArridOical ik Bas ShABam b Ac thapeiin T BTRIRE o ¢ aci d

sequenegs, Séﬁggmg%ng%rm Bpﬂ{élz@g:),aj’grmgo id 25 sequences they encode, of the
20.13. 3 antibody or portions thereof. able | List of sequences for Mab
20. 13. 3 or portions Inlsemeainbodiments, the nuclelc acid molecule further comprises a nucleotide
sequence derived from a human D1-20 diversity segment gene. In still other embodiments, the
nucleic acid molecule further comprises a nucleotide sequence derived from a human JH4B.
Table 1 lists the nucleic acid sequences, and the corresponding amino acid

25 sequences they encode, of the 20.13.3 antibody or portions thereof.

Table I List of sequences for Mab 20.13.3 or portions thereof
SEQ ID NO: SEQUENCE INFORMATION

1 Complete Heavy Chain DNA sequence
Complete Heavy Chain PROTEIN sequence

Complete Light Chain DNA sequence

Complete Light Chain Protein sequence

Heavy Chain variable region (V) DNA sequence

Heavy Chain variable region (Vi) PROTEIN sequence
VuCDR 1 DNA sequence
Vu CDR 1 PROTEIN sequence

ol ~I|] O Wl K] WL N



SEQ I D NO. SEQUENCE | NFCRNATI O\I 1 Corrpl ete Heavy Cha| n DNA sequence 2

Conpl ete Heavy Chain PROTEIN sequence 3 Conplete Light Chain DNA sequence 4
Conmpl ete Light Chain Protein sequence 5 Heavy Chain vari abl er%EE{/ (VH)
sequence 6 Heavy Chain variable region (VH) PROTEIN sequence %h@DR
sequence 8 VH CDR 1 PROTEI N sequence 2 7 SEP 2006 24 9 VH CDR 2 DNA sequence
10 VH CDR 2 PROTEI N sequence 11 VH CDR _3 DNA sequence 12 VH CDR 3 PROTEI N
sequence 13 V L CDR 1 DNA sequence 14 V¢ CDR 1 PROTEI N sequence 15 VL CDR 2
DNA sequence 16 VL CDR 2 PROTEIN sequence 17, VI CDR 3 DNA sequence L 18
VLCDR 3 PRQTEI N Bequerd.a{CBleDNMequerfed enbodi nents, the nuclei¢ acid

nol ecul e coaprises a rllrle.nu_d.e._ée.wnuac.ad;ag_t_hLam_m_asuj sequence of
the VH of the 20d013. 3 MHCB&%/P%@TE sequemasm CDRI t hrough CDR3 &s shown in
Tabl e 2. | n—anrether—er ¥t the—uetetec—aet+d—roteette—eonpr{ ses
nucl eot i de sequelﬁce ervdbq:hgzﬂgAaﬁ?ﬂH%mﬁm d sequence of one or npre of the
CDRs 10 of [ttefeavry-q gt body——tr—armother—e)bodi nent

t he nucl ei ¢ aci (Pm)l eq¢u %wggnﬁﬁzggwge%&q eoti de sequence encod{ng the am no
acid sequernce ofj3The CDRN IQACHe 1dAEe 20. I3. 3 nonocr onal anti pody shown in
SEQ ID NO (2. In anot her- en% ? q 1ee nucleic acid nolecule gonprises the

nucl eoti de [sequggce ejoqdTR 1tp1:eohgmlgeqﬁawen of the 20.13.3 nonpcl onal
antibody shown in SEQUD NO 1. In another enbodinent, the nuclefc acid 15
mol ecul e canpri dés a niGgCoR2ANSsgqemce encodi ng of one or nore|of the CDRs

(4]

of the heav } Lt he 2013 3-_pRock-oratl—anrtibody—shown—n-labl e 2 or
shown in SHQ I DIRCs: | § ViLDR 2AGPTEIN sequencet i vel y.
17 VL CDR 3 DNA sequence
18 VL CDR 3 PROTEIN sequence
5

In preferred embodiments, the nucleic acid molecule comprises a nucleotide
sequence encoding the amino acid sequence of the VH of the 20.13.3 antibody at least from
CDRI1 through CDR3 as shown in Table 2. In another embodiment, the nucleic acid molecule
comprises nucleotide sequence encoding the amino acid sequence of one or more of the CDRs

10 of the heavy chain of the 20.13.3 antibody. In another embodiment, the nucleic acid molecule
comprises a nucleotide sequence encoding the amino acid sequence of the heavy chain of the
20.13.3 monoclonal antibody shown in SEQ'ID NO: 2. In another embodiment, the ﬁucleic
acid molecule comprises the nucleotide sequence encoding the heavy chain of the 20.13.3
monoclonal antibody shown in SEQ ID NO: 1. In another embodiment, the nucieic acid

15 molecule comprises a nucleotide sequence encoding of one or more of the CDRs of the heavy
chain of the 20.13.3 monoclonal antibody shown in Table 2 or shown in SEQ ID NOS: 8, 10,
AND 12, respectively.




2 7 SEP 2006 25 5 Table 2 AM NO ACI D SEQUENCE (SEQ I D NGO 2) OF MONOCLONAL

ANTI BODY 20. 13.3 HEAVY CHAIN The signal
i s underlined. The conplenentarity determ ning
CDR-3) are bol ded and underl i ned.
VQPGGSLRLS CAASGFTFSS
DSVKGRFTI S RDNSKNTLYL
GTLVTVSSAS TKGPSVFPLA
SGALTSGVHT FPAVLQSSGL
GPPCPSCBAP 251 EFLGGP3dble FRAMRKOAGID SIKYOEWNTEM SEQONSRIERE OFQFNWYV
EVHNAKTKPR EEQFNSTYRV  VRMNGEHON AN NGEHEEY YONKSIHSOV Yy GRARKTI SKA

pepti de,

CDRI
CDR3 ACHI BEG NS 181 PCSRSTSEST AALGCLVKDY F

i il WA =Y P Y
P

the first 19 am no aci ds,
regions 1.3 (QDRLP BIR2 and
1 MEFGLSW.FL VAI LKGVOCE VQLLESGGGL

S| GNAL PEPTI DE 51 YAMBW VRQAP GKALEW/STI™ SGSGGSTYYA
CDR2 101 QWNSLRAEDT AVYYCAKERY NWNYLHYWGEQ

PEPVTVSWN

201 YSLSSWTVP SSSLGTKTYT CNVDHKPSNT KVDKRVESKY

DGv 301
K&Q

EVWE 401 SNGOQPENNYK TTPPVLDSDG

PREPQVYTLP PSQEEMIKNQ VSLTCLVKGF YPSDI AV
SFFLYSRL TV B SRYRE Gy = SESHES em
t he above- fig

l INFRC SHGS I other—enbo
@b G Rg) ﬂpﬂo‘ﬁél&‘n ﬁﬁmd% Ehﬁcﬁr}%‘?aﬁ%ﬂl under h

it €D ;
stringent :o%di such as those described above, to any one of

| \M

li ment s,

ghly
he

nucl ei ¢ acfd SEQUENTES UESTITOEd above. T ot er —enpodiment s, —t1ie N
aci d nol ecul @ encodirg sWwier VaikdRENRAILBSGEEL vortRssaRE § BRAYGETFESt C
conprises p nuclsesy psaspience derived froma human 08/ 018 Vx ~gen
nucl eic acjd nolecule may contain up to ten, up to 6 or up to 3 am
changes 15| f slom t HEAMSWYRQAEGOGLIN BSTNISGSGENEYYA NSYKGRETS RONSKIdiLTe
nucl eic acjd m@Rdcul e cd@PR3i ns at | east three am no acid changes c

the gernmiphe Vx sequence that are identical to the changes from ge
found the p0OOL3. 3 (NI RASRAAVINCABERYN GR ETL RS TGP SVFPAAY

icl ei ¢

nai n

. Said

ho aci d
hts, the
onpared to
rm i ne.

of the

f or egoi ng t he nucl ei cCBR¥d nol 4EHI BEGMN§r t her conpri ses a nucl eoti de

derived frpma humqan Lol ning segment _gene, 20 In
Lhe nucl ei b 196 o MoPEISFs! Rafr G HERYETSRN pedlrsg
aci d sequen of heH al ard i f

anti body, at(:\2 81 easb&ﬁ ?%Vn%ﬁﬁﬂﬁgﬁwgﬁp%m#ﬁ%%&@ﬁ n
enbodi ments s he RerhEdsrREbskpRREMUSEIPEOTRY VEBFsGErbAl GRFARDARIUS
encodi ng tn&pANM N@VHNAKTKPR EEQFNSTYRV VSVLTVLHQD WLNGKEYKCK VSNKGLPSSI
| 351 EKTISKAKGQ PREPQVYTLP PSQEEMTKNQ VSLTCLVKGF YPSDIAVEWE
401 SNGQPENNYK TTPPVLDSDG SFFLYSRLTV DKSRWQEGNV FSCSVMHEAL

451 HNHYTQKSLS LSLGK

In other embodiments, the above-described nucleic acid molecules can
10 -

nucleic acid sequences described above.

sequence

referred enbaodi nents,
ERe¥LeNGSdi ngl t he ami no

nocl onal

at her

nce

hybridize under highly stringent conditions, such as those described above, to any one of the

'~ In other embodiments, the nucleic acid molecule encoding the variable region of

the antibody light chain comprises a nucleotide sequence derived from a human 08/018 Vk

gene. Said nucleic acid molecule may contain up to ten, up to 6 or up to 3 amino acid changes

15

from the germline 08/018 Vk gene. In preferred embodiments, the nucleic acid molecule

contains at least three amino acid changes compared to the germline Vk sequence that are

identical to the changes from germline found the 20.13.3 monoclonal antibody. In further

embodiments, any of the foregoing the nucleic acid molecules further comprises a nucleotide

sequence derived from a human Jx4 joining segment gene.

20

In preferred embodiments, the nucleic acid molecule comprises a nucleotide

sequence encoding the amino acid sequence of the light chain variable region of the 20.13.3

monoclonal antibody, at least from CDR1 through CDR3 as shown in Table 3. In other

embodiments, the nucleic acid molecule comprises a nucleotide sequence encoding the amino



2 7 SEP 2006 26 5 acid sequence of one or nore of the CDRs of the |ight
chain of the 20.13.3. antibody. In another enbodinent, the nucleic acid

nol ecul e conprises a nucl eoti de sequence encoding the am no acid sequence of
the light chain of the 20.13.3 nonoclonal antibody (SEQ ID NO 24)scp A6

anot her enbodi nent, the nucleic acid nolecul e conprises a nucl eotide sequence
shown in SEQ ID NGO 3. In another enboginent, t he nucleic acid nol ecul e
conprises a nucleic acid 10 sequence th P encodes the am no acid sequence of
one or nore of the CDRs shown in SEQ ID NOS: 14, 16, and 18. Table 3 AM NO
ACl D SEQaeidGEqyesE0f onana mare ofithe GRReof thrbishpebrirpeiihe 20.133. snubady IcHal N, 15

The si | tide,. the first.22.am L dS. | 1ined. -
The i ondnoBEbim meny e MublsidiaifoRyR Ebihsds s MRtk edlienbPldpa Mt e"
conpl enenhfhd hdid hé8 &¥ tRE1i fIRThei oS e 0 IERmonoIPE aatBo a al(pahded and

underlined. 1 PACLL GLLLLW.SGA RCDI QMIQSP SSLSASVGDR VTI TC AS D CDRI 51
| | NYLNWY QahddiAntodim S ASRIDETRY pSRECeSESOmIPIEs 7ingsleoti dbriquemrzhewn in

QPEDI AT YDNHELTF KVElI RRTVAAPSVFI.F. PPSDEQL KSG CDR3_ ACLI . BEG.NS 151
TASVVOL L NG T RA RGN R VBRSNS B T IS LT B pompped DT

1-1 KVM{* $nEEInaRNIUS FNRFo dcii @G04 bf BADSINERIYI the OORRb&hGn 8EQUD

nol ecul e encoding a VL can hybridize wunder highly stringent conditions, such
as those NigS.cldi b&hndd8ve, to a nucleic acid sequence encoding a VL described

i medi atel y above. 20 A nucleic acid nolecule encoding either the entire
heavy or entire light chain of an anti-IL-5 antibody or the variable regions

th f b bt ai ' _ ' ti-1L-S ti body.
e et e fem s s o 1L o0
ma a -o.antli

obt ai qed froma hybrido expresses an antt - ody. Methods of
n

I sol a A—ai--hody—a+e "“'Cth! kpeown—-n—the—art—see, €.g.,
Sy ook |2 P e TR s o SISHS SR
pol yner a o n'g’&g% Lt O (o3 e Qly cironi _ o] 55‘?! boo‘y genesl In a
pr ef er r eg—croB8 FeRt—tReRterere—acttrotectte—+s—derved—f+omg hybri dom
that has|as one gf i3 bHB P A SAADIGMTHSNSISREG6BR ViRt &dp t hpt
: CDR1
51 IINYLNWYQQ KPGKAPKLLI YSASNLETRV PSRFSGSGSG TDFTFTISSL
CDR1 CDR2 ‘
101 QPEDIATYYC QOYDNHPLTF GGGTKVEIRR TVAAPSVFIF PPSDEQLKSG
CDR3 ACL1 BEGINS
151 TASVVCLLNN FYPREAKVQW KVDNALQSGN SQESVTEQDS KDSTYSLSST

201 LTLSKADYEK HKVYACEVTH QGLSSPVTKS FNRGEC

In another embodimenf, the”nuclei(.: acid molecule encoding a VL can hybridizé
under highly stringent conditions, such as those described above, to a nucleic acid sequence
encoding a VL described immediately above. |

20 A ﬁucleic acid molecule encoding either the entire heavy or entire light chain of
an anti-IL-5 antibody or the variable regions thereof may be obtained from any source that
produces an anti-IL-5 antibody. In one embodiment of the invention, the nucleic acid

" molecules méy be obtained from a hybridoma that expresses an anti-IL-5 antibody. Methods
of isolating mRNA encoding an antibody are well-known in the art. See, e.g., Sainbrook et al.

25 The mRNA”m‘a'y be used to produce cDNA for use in the polymerase chain reaction (PCR) or
cDNA cloniné of antibody genes. In a preferred embodiment, the nucleic acid molecule is
derived from éhybridoma that has as one of its fusion partners a transgenic animal cell that

expresses human immunoglobulin genes. In an even more preferred embodiment, the fusion




expresses human i mmunogl obulin genes. In an even nore preferred enbodi nent,
the fusion 2 7 SEP 2006 27 Ii 5 partner animal cell is derived froma
Xenonmouse' M ani mal . I n anot her enbodi nent, the hybridoma is derived froma
non- human, non-nouse transgeni ¢ ani mal as descri bed above. In a preferred
enbodi nent, the heavy chain of an anti-IL-S anti body may be c@is3rPugited by
fusing a nucleic acid nol ecul e entoding the variable domain of a heavy chain
Il'i with a constant domain of a heavy chaii. Simlarly, the light chain of an
anti-1L-5 anti body 10 may be constructed by fusing a nucleic acid nol ecule

encodi ng; t %ﬁﬂﬂ@rdnﬁﬁﬁleceﬁ?m{ﬂe@i’mﬁldk on.ﬁ@ra'aﬂw’ﬂlt th oq}‘?é?%hl%!agin%m of a

| i ght chai n a nore preferred enbodi nment nucl ei ¢ acid encoding the

vari abl e rqa{s;bﬁdmﬁi istdeeivbefrun aaloaiHunRRC AsieMmoliftaraalidic afindl SPdidaited aBbveSEQ | D
NO 6, and the.nucleic acid nolecule encoding the variable region of the

| i ght chains encodeintaméefamdrﬂm@@uaememémy chiip@f 28 gnidb- @utibedy @ay BEQ ID

NO 4. The | framresi due 139-46

depicts thg&ggntﬁl gbe%g) %Hgg %ﬁ%@gﬁg‘ H{x(ﬁ%cul %3158 lgﬁgh a&aglﬁ% Q%‘L h e§v¥ %EHﬁl n of
20. 13. 3, andthtd¢ndfihi@oni4ih Of SBGVeREANS SRAMAES tHURhlHain 885 Sfti-BRSuntBoY 4
depicts the am no acid sequence of the constant region of the light chair of

20. 13. 3.0 Tmayrhgcoasteuctas by gqmné@elf:ragwhmlwé@mcaémgme vohblerdopmin afsw Jight

1256- 1585, and  .1683- 2 depicts th d
encodi gt AR SRS ARG SR B R kiR 1S Mo iegra S opginiert htige o
nucl ei c ac h@ld%ﬁ@dtﬁﬂgmefv%ﬁmlafe@lowa%é9}cﬂ£§e1%déﬁQe hﬁlmd\Qld seqteReGrSEQe

nucl ei c aci d sequence encodi ng the constant region of the light chain of
20.13. 3. | DA Qrigfapd thechuelelsogidmelesule kmcoding the nara:ﬂoiectegmm@fmeelngmckmmg the

constant domai,n .of the h gl n enc guence

resi due 1389AMES U 29 ??&ﬂﬁ%m§e Qghﬁml Eidéﬁgfggggﬁﬁﬁﬁhgeiﬁ?émgﬁﬁﬁ ng t he
constang d bﬁbeqﬁ'oﬁi?&1&&6959-4@5‘6f9E9M@52 HERctd theiihing 28181 sEqasLisnae from
resi due 131-236 of SEQ | ) I%et nore preferred enbodinent, the

nucl ei ¢ actehstant mnreoféhﬂ;hﬁamghmmgf 2bhs8.camd tianaing aoid seheenke fom residicen] Has

t he nucl ei [ ce,fr nucl.eoti.de 415-7 102-1137 5. and
683 2005 216 ShERO TN F adr e it irid Srdote o the oD ean e Bnh L R iehp gair
const ant defmey.m.9f Th@ﬁudlélabéxdﬁé@bﬁbeﬂa@ﬁnhaeotméoﬂlenmami ﬁmumselssfs i
nucl eic aci d sequence from nucl eotide 391-708 of SEQ I D 0 NO 3.” Th anot her

enmbodi nent 16821 of- SEQ B hgx il lﬁaplrm;ih@mu&am geid &quenQMdelnayhdo@nstamabapadj from
S T He P ST £ TR TR B R R 301 S5k B
?rg Ss 233 . Bgﬁ@a g'déﬁlé&' tﬁ@ﬁud&élé BcidBequbn chobdifig the chhRarit r851808NKE 1Rt dHln sRY be a
20.13.3. 'In a preferred embodiment, the nucleic acid molecule encoding the constant domain
of the heavy chain encodes the amino acid sequence from residue 139-465 of SEQ ID NO: 2,
and the nucleic acid molecule encoding the constant domain of the light chain encodes the
25  aniino acid sequence from residue 131-236 of SEQ ID NO: 4. Ina yet more preferred
“embodiment, the nucleic acid molecule encoding the cbnstzint domain of the heavy chain has
the_nucleic acid sequence from nucleotide 415-709, 1102-1137, 1256-1585, and 1683-2002 of
SEQ ID NO: 1, and the nucleic acid molecule encoding the constant domain of the light chain
has the nucleic acid sequence of the nucleic acid sequence from nucleotide 391-708 of SEQ ID
30 NO:3. '
In another embodiment, 'an_ariti-IL-S antibody-producing cell itself may be
isolated from a non-human animal. In one embodiment, the antibody-producing cell may be

derived from a transgenic animal that expresses human immunoglobulin genes and has been

immunized with an IL-5 antigen. The transgenic animal may be a mouse, suchas a
™ . . L g .
35 Xenomouse mouse, or another non-human transgenic animal. In another embodiment, the

anti-IL-5 anfibody-producing cell is derived from a non-transgenic animal.




Ao e bl b e

35 XenonmouseTM nouse, or another non-human transgenic animal. In another
enbodi nent, the anti-IL-5 antibody-producing cell is derived froma
non-transgenic animal. 2 7 OEP 2006 28 5 In another enbodi nent, the nucleic
acid nol ecul es may be used to make vectors using nmethods known to those

having ordinary skill in the art. See, e.g., Sanbrook et al. ZdnetPAliubel et
al. I'n one enbodinent, the vectors may be plasm d or cosmd vectors. In
anot her enbodi nent, the vectors may be ¥fral vectors. Viral vectors include,
without limtation, adenovirus, retrovirus, adeno-associated viruses and

ot her 5pi corna vi r udespother gaibotlinsent,Ghe hualeic acid rhalecilesmay be uidicowekeor s may

al so be bacteriophage including, wthout limtation, M3. The nucleic acid
nol ecul e¥°§ar usegim@hodsdnppad c’ﬁévh?‘f‘?g ogl*mglglhpg; . 8t isé@%fﬂ‘)k et
anti-|IL- i ' a ' e i ' y al so
o useat 3 ARG eql T OREERSRRCHTE Vot bRanA) s BBkl CRUAS. B

I mmunoadagsthérsembbidahend] the vedtbrsmuyeheedranedtbad Viml aedoriadlbdewitheni vat i ves, as
descri bed further below |In one enbodi nent, the nucleic acid nol ecul es.
encodi ng limitationadamavarus gireyiruss adenpeassasiatad Yinisgs andothergieomavrusesienatitis

d. full - ] : j. . 2k .00 i
el d o i bl PR TRVERRE e AR be balefiifhsF BN imcR b, T ©

sequencegsencodi ng heavy chain constant or |ight chain constant regions, 20
respectively, such. that the VH or VL segment is operatively linked to the CH
or CL -segnent (s), Thespdeiciavidimolecylesinay bhasedde resombingngy sxpress lrgsodi nent |

h | ei i d.ml ecyl di ng. VL ' d
nto Tl Rereiet A SR oS e Todi@e ARt el AR flriet B Bl ©
encodi ngygedb! pediic® chithefic RHEbSIi, Sifgld chilheatibedies) Gamiungadhe ik, didoliesUsi Ng

standard nol ecul ar bi ol ogi cal techniques. The sane nmay be'achi eved using
nucl diSc awitaledstibotliss andantihodpdemptives, an describedhfirthet bathw. sequences of hunan

h d light chai - egi on: .inthe.art, 9.,
Kapat ot al SequihiussRiunl, b BhERicHRORa R Sy B Binant Ui BeregBBHr 01
Publ . Nothehkaw2APH) diisht VRL] Satns addcoiiveR¥PioeRH-IEMEh anibdidgdieass. IAlonant i body

portions of the invention, L encodi ng partial or full-I| en?t h I'ight and
heavy chainhedimsnt, anchennclesc apad moldsules arsonsertedrietojexpressien vedtens alreadyr essi on

vectors such.that the genes.are operative | ipked, t.0 transcri.ptional and

{Fane! at FomRRSRE teoheced ERORI RS e lahe O BT LohR bR R bt oo,

retr oy r ispeotivessicl that the™ X8, or BBYsdbaienV R GpeRtisayemke @ hE TS bi RE. The

antibody gene is ligated into a vector such 35 fhat transcriptional and

t rans| at begment(sh respedtivelygwithinabe weateon. inanetherembodimenty thetriugletc dcid molhsules
encoding the VH and/or VL chains are converted into full-length antibody genes by linking the
nucleic acid molecule encoding a VH chain to a nucleic acid molecule encoding a CH chain
using standard molecular biological techniques. The same may be achieved using nucleic acid

25 . molecules encoding VL and CL chains. The sequences of human heavy and light chain-

constant region genes are known in the art. See, e.g., Kabat et al., Sequences of Proteins of

Immunological Interest, 5th Ed., NIH Publ. No. 91-3242, 1991.

Vectors _

30 To express the antibodies, or antibody portions of the invention, DNAs
encodihg partial or full-length light and heavy chains, obtained as described above, are inserted
into expression vectors such that the genes are operatively,linked to transcriptional and
translational control sequences. Expression vectors include plasmids, retroviruses, cosmids,
YACs, EBV derived episomes, and the like. The antibody gene is ligated into a vector such

35 that transcriptional and translational control sequences within the vector serve their intended
function of regulating the transcription and translation of the antibody gene. The expression

vector and expression control sequences are chosen to be compatible with the expression host




"
function of regulating the transcription and translation of the antibody
gene. The expression vector and expression control sequences are chosen to
be conpatible with the expression host a 2 7 SEP 2006 29 5 cell used. The
anti body |ight chain gene and the anti body heavy chain gene can be inserted

in separate vector. In a preferred enbodi nent, both genes arge i h'?"iﬁgmf'éd into
the sanme expression vector. The anti body genes are i nserted! T At Ppe
expression vector by standard nethods (e.gé? |ligation of conplenentary
restriction sites on the anti body#gene fragnent and vector, or blunt end

ligation§f cabusedsThe aitibedy sightchair genp aes 88 ahtiboldy hlaepehien @it cal 86 idértddSinone
that encodes a functionally conplete human CH or CL i munogl obul i n sequence,
Wit h appr opBfRifaie vesder iIppipsefened ersbedigrrickoth gerss arhinseriadyintighe samegxpeessigance

o e i ] h ,
apl'i o ng. usceiy e iflbOR e FEEAEIRE e o BRTEREDRG PNy bRl PR 6
region and tigstichificempleRgeey edstrivibe sitésematlé Aititods gBh BAerhert @8l 0&btordHChighiS O

at the splice_ regions that occur within th 15 human CH exons. Pol yadenyl ati on
and transcr epd ligationd g yestaiction sitrs @e prasenhat i ve chronpsomal  sites downstream

of the cgoding regions, T . L nant _expression-vect ok, can _al so _encegde r
si gnal g@pt | de t hat féCQOP?%éfﬂggg@gﬂvgp? %quco? %Sea %‘H ﬁ{g@}' cgwgféﬁestr%afﬂ Rbst
cel | . The aoUihgshtoglobalinsdpBfceWith AfprepR4te testrittion k1€ en@ficeredst @tht kiaVHt die
signal peptide is linked in-frame to the amno term nus of the antibody

chai n gene. VHfequangaean preasilyiinserded and expressedhassighaihediahov Inisgehavecient i de or

a heterol ogoys.si agnal. pepti.d | ..£...a Signal_peptide froma .

non- i mmunog FQL)[]SEH% L%u%liyo&eﬁgfbb.e%?'%na{g%f’qhics ﬁo'%(f 3 t?lgl 'glﬁ 1."?588?14/? Eei%‘?"nansgﬁeesﬁhc? he
recombi nant a@éﬂbﬁﬁ&i (r8cedapitAE uihn CtrBgoh, e Alsb ANthe 3P Lok reBdrb HaPstuPRARANRES
that control the expression of the antibody chain genes in a host cell. It

wi || be l&ppheninCBexpys. Pabsdenyidtionagd transzgption feamination berur atmative shrgmosdmalhe

expression vegtor . incl udi .he_sel ectj on of:requl at or.y seguences may, .
depend on sf}%% d?"é’g?t’(')e?g] L@h?goeélg%{)e%boég‘oﬁ? fegompiy. e&‘BTeISS‘gBV ortc}agrqzspgpﬁéi&f t he
llevel of exphapeptiae it fidiblath Bedd@isdn Tthe £itibodPEIRAERbA KAYLIRTAE ¥ntfiRAYeENces
for manmal i an_host cell expression include viral elements that direct high

| evel s of pehsireganeaa@yrheslonsd inte thaveetdrisach thatthe signal pentidesis pinkebindranatedhor

o by oot P TEFRARD S RROCiv B PALABTPuiy o8 o R eS8 oo e
pr onot enpensait peptidedd @ Heierdlbgous SR8l peptidle(i @G aRMHAI peptidBif@Mm 4 at € pronot er
& A

(ADMLP)), polyo and strong mammal i'an pronoters such as native
i munogl obuhémingnehoglabufinpraeiv).ers. - For further description of viral

regulatory el ements, I%régdﬁl%ﬂltlg %%%tiggld%rc%gifn’ gelslgs?th%'rgédmbLilh?xit eigrteSsiol}IlOVectors of
the invention carry regulatory sequences that control the expression of the antibody chain
genes in a host cell. It will be appreciated by those skilled in
-25 - the art that the design of the expression vector, including the selection of regulatory sequences
" may depend on such factors as the cﬁoice of the host cell to be transformed, the level of
expression of protein desired, etc. Preferred regulatory sequences for mammalian host cell
expression include viral elements-that direct high levels of protein expreésion in mammalian
cells, such as promoters and/or enhancers derived from retroviral LTRs, cytomegalovirus
30 (CMV) (such as the CMV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter (AdMLP)), polyom:
and strong mammalian promoters such as- native immunoglobulin and actin promoters. For
further description of viral regulatbry elements, and sequences thereof, see e.g., U.S. Pat. No.
5,168,062 by Stinski, U.S. Pat. No. 4,510,245 by Bell et al. and U.S. Pat. No. 4,968,615 by
35 Schaffner et al.-
In addition to the antibody chain genes and regulatory sequences, the

recombinant expression vectors of the invention may carry additional sequences, such as



5,168,062 by Stinski, U S. Pat. No. 4,510,245 by Bell et al. and U S. Pat.
No. 4,968,615 by 35 Schaffner et al. In addition to the anti body chai n genes
and regul atory sequences, the reconbinant expression vectors of the

i nvention may carry additional sequences, such as 2 7 SEP 2006 05
sequences that regulate replication of the vector in host cellszféE%JWB
origins of replication) and selectable Harker genes. The sel ectabl e marker
gene facilitates sel ection of host cel18% nto which the vector has been
introduced (see e.g., U S Pat. Nos. 4,399, 216, 4,634,665 and 5,179,017, al
by Ax8l eequances thatgegubaterqplisationyafithaiyaciorim bos epleteeth asiging dfaeplisatien)ands er s

i st tq.d h h t t -3 _host |
o vhi S AE TR a0 TRE sk e MR BRbE S Bl RIS TR R R ke,
genes i ngihifahé Rectsi kg best phdteced(eluct a3 S. PRHNGS. 43992 (¢, 91634 %65 kand dhfr host
cells with nethotrexate selection/anmplification) and the neo gene (for (418

sel ect i 0h)79,0d7% 4ty Adelreh aldoEor Sample, sypicallyttho selectdblRmeten gerenranferer oduci ng
Protein 15, Nucl ei i d | di ti-1L-5 ti bogdi ) t
conpr | o1 Fi3isaE it bt St B gamucm o radthithernle o Abongf s 4AEh i o °
rmmlg' aDe it Has BRED introdhRASPREGRIIsERCaBR rﬂil?%c&}’geﬂébﬁﬁklg%"fher@ﬁ)m?gfoia‘?é

I ntroduci ng- pol ynucl eotides into a host cell. ~ Methods for i'ntroduction of

het er ol oguiustapo(DHER) gaei( fbeasé mtdhfrrhostebilawith aldthotmxate selettionkanaplifidationhe art
and i ncl ulgcﬁ dext ran- d¢§ ed tr.arstsjf ection, cal cium phosphate precipitation,
20 pol ybPUhWE RERBERGHOR 418 SH%CHPRbN, prot opl ast fusion, el ectroporati on,
encapsul ati on of the polynucleotide(s) in |iposonmes, and direct

m croinjection of the DNA into nuclei. In addition, nucleic acid nolecules
may be | NondfbeiddniaHast Cabnedd Mathodt &fRdogmbinnatly Peetbuoing Privieithods of

transformng cells_are.wel!l kno in the art ee, e,0.,.U S Patent. Nos.
4, 3993216, 3,912, QR@‘FE‘%‘%@P&& es m@m@%@qﬂk&ﬁwg ALy HIRTS COMBINBE e by
'“Corporﬁfe@é’aﬂ?ﬁ:ro@iegcgﬁéﬁgcﬁrmfon%%ima déaeleqﬁdgnbviﬁ%sﬁaal.l abl e as hosts

for expression are we nown I n the art nd 1 nclude many 1mortalized cell
| i nes av@rdnaformafisrocant bech ylammyrkinown nieghrel 6o kittrodecifg pblymtidlestide AfahostTdells e

I nclude, _.inter alia, Chine hapst er qvar CHO cells, NSO, SP2 cells, HelLa
cells, by!fﬁﬁqslarf%&@vowwﬁ%ﬁﬁﬁﬁé@eéﬁ p%lyaniwi'ggg foteimagmadian §el&5c%ﬁﬂeﬁhunan
hepat oce . ' : : er of

ot her ceHﬂq?%netg S %?%@?%?%@%ﬁ?%?@o& é‘?g@gﬁ\@{g sgl;laé@g%lc%ét?g 't hr ough
det ei20i npolgbrene-airedizéd trarisfeetiompratoplagfustoun rebestrioporatiog eatapsuldtibeof thel | | i nes
that may be u

expr cse) BATHAIEGIE ST Betsrges tes BUEE) Taeimayccicn af s DACEE PG, RARTEN host
g]‘?' 't ﬁmet l;lﬁrfj@P%I&:@gﬁblt@%d@sﬁﬁa;PlSé’ﬁﬁ%&S’ceﬁYntS %’&n‘ﬁhhl‘i‘& deliE b9kl vilorsS NRfhods BET 1 Od
transforming cells are well known in the art. - See, e.g., U.S. Patent Nos. 4,399,216, 4,912,040,
4,740,461, and 4,959,455 (which patents are hereby incorporated herein by reference).
25 .+ -+ .- Mammalian cell lines available as hosts for expression are well known in the art
and include many immortalized cell lines available from the American Type Culture Collectior
(ATCC). These include, inter alia, Chinese hamster ovary (CHO) cells, NSO, SP2 cells, HeLa
cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular
carcinoma cells (e.g., Hep G2), A549 cells, and a number of other cell lines. Cell lines of
30 particular preference are selected through determining which cell lines have high expression
levels. Other cell lines that may be used :_aré insect cell lines, such as Sf9 cells. When _
recombinant expression vectors encoding antibody genes are introduced into mammalian host |
cells, the antibodies are produced by culturing the host cells for a period of time sufficient to
allow for expression of the antibody in the host cells or, more preferably, secretion ﬁf the
35 antibod:y into the culture medium in which the host cells are grown. Antibodies can be

recovered from the culture medium using standard protein purification methods.




all ow for expression of the antibody in the host cells or, nore preferably,
secretion of the 35 antibody into the culture nediumin which the host cells
are grown. Antibodies can be recovered fromthe culture medi um using
standard protein purification nethods. 2 7 SEP 2006 31 5 Furthegrp #Rpression
of antibodies of the invention (or other noieties therefron) from production
cell lines can be enhanced using a nunber ;0f known techni ques. For exanpl e,
the gl utam ne synthetase gene expyession System (the GS systen) is a commpn

approach. for enhanci expressi.ont ynder certft%iwn conditions. The GS systemis

di scussed in whol e SHTREH EXRIESSIORMt 8atibshies qlithy IpYSNEionAdr pheraneietigsdhergiromp

846, 0 256 ffb‘i_’r_?_?roﬁﬂ&ioqlc%ﬂ ing?Zaln]iQ: &H?ﬁg&%gg@fﬁ&%ﬁm@%hkaﬁﬁ'u%?.a :

89303964. 4. ansgeni ¢ Ani mal s Ant I es e Invention c so be
produced t reamaplenthe glutaminb senthdtadelpene gepregsivni spsteraf(the GSBy¥Rdm )0k apb@niont hat i s
transgenic for the i munogl obulin heavy and Iight 15 chai n sequences of

i nterest adBPIRRAUIOE ERMARCIHE CKPRESSIOR WslsHeriamn eondilonse T BH1S sysierm is dissussedom | n
connecti on the : | & L | ' i

o oduced | A el vaf i EGRIRSH SR EAfERS PReACAR0TR, Baq USRS SREM B 1 ¢
See, e.l. . ahll BuropairePdtedtidgplicdticdNog. @IB03%®AA56, 687, 5, 750,172, and 5, 741, 957.
I n one enbodi nent, non-human transgenic animals that conprise hunman

i mmunogl obulin loci are immunized with IL-5 or a portion 20 thereof. One nmay

produce su [ | G, ani mal s using nmethods described in United States
Patents 5, g?‘g}s‘g‘%ggg% 598, 5,985, 615, 5,998,209, 6,075,181, 6,091, 001,

6,114,598 and 6, 130 A%6H0di&e6r the mPeWonThh 23648 pradubtd ehirdenltdlly though 821, WO
94/ 02602, published February 3, 1994, WO 96/ 34096 and WD 96/ 33735, both

publ i shed @eresasion of 2 manggsl onpdant 4t sdEmageniLior themmunpgiobulsheayygnd ligin

To0s, W oGt Efkes B Puchte ad Boupeion o ditey G PG SHIE R ERR R
Cct ober 21conki8%on With €2 tRA5ERIc frodlctish el masipials aiytibddies 2008 produddd iRdnd37504,
- publi shed June 29, 2000. In another enbodi nent, the transgenic animals may

conpri se arecovared fr_g@ughe mifk el geals, ¢awn Aoethebmrmmalse es 2 gre. SaBeteaid¥osdi scl osed
above may g, npRg fs'éf%rﬁrszgs,gﬁggg, %ﬁ% tS,'?Hg ,ﬁgﬂt g‘r on%lehﬁgﬂgnéng(ﬁn%ﬁu%a%ﬁragg%e%m

5,994, 619. "Tn’a” pr 30 non- S nay rats,

sheep, pi gsnim@Bahat,comptibé BurBin MGHGRElobulin 6t hkGmnfmbed wWiBIML-5 of PportibANSgENi C
ani mal s conprise nucleic acid nolecul es encoding anti-IL-5 antibodies. In a

pref er 28d Eitisedi Repmay prrduce sicbdunpaeniaanimels veibgprethads dessribpdindénitedrdates ul es
encoct 19 nBRs 3388 | L0 B9 5REE 14 91 hbs By ATORET L ETIPRITT.
anti body sg8gb0,364.aS¢ A WOCHRL AT hibheRsE Judy 25, 1991, WO 94/02602, published
February 3, 1994, WO 96/34096 and WO 96/33735, both published October 31, 1996, WO
08/16654, published April 23, 1998, WO 98/24893, published June 11, 1998, WO 98/50433,
25 published November 12, 1998, WO 99/45031, published September 10,1999, WO 99/53049,”*
published October 21, 1999, WO 00 09560, published February 24, 2000 and WO 00/037504,
published June 29, 2000. In another embodiment, the transgenic animals may comprise a
“minilocus” of human immunoglobulin genes, The methods disclosed above may be modified
as described in, inter alia, United States Patent 5,994,619. In a preferred embodiment, the
30 non-human animals may be rats, sheep, pigs, goats, cattle or horses. In another embodiment,
the transgenic animals comprise nucleic acid molecules encoding anti-IL-5 antibodies. In a
preferred embodiment, the transgenic miﬁals comprise nucleic acid molecules encoding heavy
and light chains specific for IL-5. In another embodimént, the transgenic animals comprise
nucleic acid molecules encoding a modified antibody such as a single-chain antibody, a
35 chimeric antibody or a humanized antibody. The anti-IL-5 antibodies may be made in any

transgenic animal. In a preferred embodiment, the non-human animals are mice, rats, sheep,

pigs, goats, cattle or horses.
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35 chineric anti body or a humani zed ant i body The anti-1L-S anti bodi es may be
made in any transgenic animal. In a preferred enbodi nent, the non-human
animals are mce, rats, sheep, pigs, goats, cattle or horses. 2 7 SEP 2006
32 5 Phage Display Li braries Reconbinant anti-IL-5 human antibodies of the
invention in addition to the anti-IL-5 antibodies disclosed heﬂalSEIP ¢@p be

| sol ated by screening of a reconbi nant. 32cont)l natorial antibody |ibrary,
preferably a scFv phage display l|ibrary,”“prepared using hunman 10 VL and VH
CcDNAs prepared from nRNA derived from human | ynphocytes. Met hodol ogi es “for
pr eparl ng and screening such libraries are known in the art. There are

conmmer ci le.kits for generating phage display libraries (e.g

t he Phar Mﬁ@é@? n@jfgﬁ'e{f‘ﬁg Phage Antibody System catal og no. 27-9400- 01 "and
the Stratagene Sur fiZABhMrabesasi-Hi-s Buavn khtibodics 3 tedgvéiion3f @6diddn toTimre are
al so other nethods and reagents that can be used in generating 15 -and

scr eeni ngnéfLihadipodies glsalpséd lhﬁr@!nlces b¢ selateddhyscreenmgradra recorabpinany, S. Pat No.

5, 223, 409; K 19: Do
Db et iSO R e oty SBTary. RIpIer Y SIcEy Phade i opaE pEy IR gs Boms o 1.
Mer kI gnd e, afd VHREINRY g}e?‘ﬁﬁh'fﬂﬂn NmNM\@en&%/f}oﬁﬁ Bﬁmaﬁﬂﬁh%ﬁdc%seMeﬂhodoﬁ’é\%s

Publ i cati on No. WO 93/ 88; McCafferty et al. PCT "PublicCation No
92/ 01047; foqampaarirxg gyl seﬂccmﬁg:fucrhjhhramstar@hlm inEE 82/ 0baeqre feromercallyal . 20

S o1 b5, it BR Bf beneidiabphazy Giehy hgtichleie 1Bg DrATAGR REPmpIgnt EUES (ot i o

S (Loodiubsdy Sten, Gliba b5, Elogfi; ahdihd SeeflElg §%rﬂ’3A% 4ﬂbFﬂWt”S «
352: 624- Q4o ﬁ@ﬂ@élZ@'The‘éﬁ@%ko%ﬂ% mellRIdk ancf‘Fe@Eentsgﬁiat calrls?fe usdd 1@?&@

Garrad et al 1991 I o/ Technol ogy 9:1373-13777 Hoogenboom et a 1) 25
Nuc A5 d aﬁdscxﬁ&uﬂgamb@ﬁs?l;splaydlthdsdsceed: gaLadn(ei@Qall) UI% bat. NdaﬁlZZBA@QdKal@l

ant | bod E4swPCh Tokbcaispafe OGP bouetetal Phbibdidion (o Fdtvatoay as
descri bec\vﬁg&%&ﬂl P?:TfP\fbﬁEat}b?ﬂ@'o hWOSERRAYI MHMd@??P’F(ﬁ”ﬁuﬂlic%n KB2WD

sequences having simlar 30 bi nding activity towa usi ng the epi tope
i nprinti m/mﬂﬁﬁsltli@eiraﬂtﬂﬁﬂ“ PmblifkatlgteroW@ 93?!01%8 Mdeatferuytet alc BCTon No

i brari e@ubigpincle. ah s2itod i e e Bublicting A %&9;5’@85@%%6# a
Publ i gat '(?9\915‘%10/\1‘\&1%%40%@417370%%1‘ gy L0a1.84 99) HurhPA Mo d. Hybridomas 3:81-85;
Huse et al. (1989) Science 246:1275-1281; McCafferty et al., Nature (1990) 348:552-554;
Gnffiths et al. (1993) EMBO J 12:725-734; Hawkins et al. (1992) J. Mol. Biol. 226:889-896; -
‘Clackson et al. (1991) Nature 352:624-628; Gram et al. (1992) Proc. Natl. Acad. Sci. USA
89:3576-3580; Garrad et al. (1991) Bio/Technology 9:1373-1377; Hoogenboom et al. (1991)
25 Nuc Acid Res 19:4133-4137; and Barbas et al. (1991) Proc. Natl. Acad. Sci. USA
88:7978-7982. | |

In a preferred embodiment, to isolate human anti-IL-5 antibodies with the

desired characteristics, a human anti-IL-5 antibody as described herein is first used to select
human heavy and light chain sequences having similar

30  binding activity toward IL-5, using the epitope imprinting methods described in Hoogenboom
et al., PCT Publication No. WO 93/06213. The aniibbdy libraries used in this method are
preferably scFv libraries prepared and screened as ' N
described in McCafferty et al., PCT Publication No. WO 92/01047, McCafferty et al., Nature
(1990) 348:552-554; and Griffiths et al., (1993) EMBO J 12:725-734. The scFv antibody

35 libraries preferably are screened using human IL-5 as the antigen.




(1990) 348:552-554; and Giffiths at al., (1993) EMBO J 12:725-734. The scFv
anti body 35 libraries preferably are screened using human IL-5 as the
antigen. 2 7 SEP 2006 33 5 Once initial human VL and VH se €;® are
sel ected, "mix and match” experiments, in which differentl ggE~ 8f Lhe
initially selected VL and VH segnents are screened for IL-5 binding, are
performed to select preferred VL/VH pair c I nations. Additionally, to
further inprove the quality of the antibo the VL and VH segnents of the
preferred VL/ VH pair(s) can. be rahdon nutated preferably within the CDR3
regi on of VH 10 and/o n‘iﬂ_mlt!ahh‘émﬁ'm&é’é‘é VA ssemrataare selegied. i ﬁ“’&?f\‘ﬁbmé‘@hat ic

mut at i on pra@%aﬁwhﬁsamb%?fsem paifdfifl tllarry;swea%a% d P'seBR%Eaodur ng 2

nat ural i nmune response tro a mat uration C

acconpl i sh esbrctaped |qu| ILfSybmq;ng/I-arapeffdx‘mw (0] se)m ptﬁérﬁgl VOR'HD palmémbmﬁﬁcﬁﬁsl i mentary
respectively, prinmers _have been "spiked

to the VH CD@
with a randd IHPRQID’F o @ﬂhwwpr%rth%wi@b?ﬁ th% a‘Eiﬂ%?@é’: the VdeandaY H speraents 6@‘@5 such

that the re &y 19 |
random nut gﬁﬁha@ﬁ%ﬁr@ ¢ P Sg\@ a‘eﬁm‘%m#ﬁ %%%glroy&ifo 5
These raOdo::ﬂdybrrwm dh e@rd&hmdlogbus tsemnh‘s; sofftibenutearmedtesebpunsilafdrng to

I L-5. Foll owi_ng screeni n and isolation of an anti-IL-5 anti body of the
i nvention #fBikY mapsainnm raa%bodmﬂyﬁagwawa nmmuggr%ﬁponspbmwz virg@tiEiy aci d

encodi ng t package
(e.0., fromnﬂ?%gétﬁﬁtcggbeé%gﬁggﬁ%ﬁws?&@@ %WQ} ??‘érrgg?@esm JE\ih"\%}eéctors by
standard r esaiphinteatiry {dNAe VMELODRGUe /L CDR3esdspetivelyf hakich Eﬁhﬁétsﬁha&é fbderﬂ‘&plklé&
further manipul ated to create other anti body fornms of .the invention,

descri bed b¥Itbaranigmanixhus of the feranplepiidn baserat seai PRuREgnS syeh ﬁ@bﬁlewultam
ol oned 1ot & GR prf NGl ViRind VEBikent [ Phicn SALRM Pt ARk vadFY ' ©

mammal i an hasbdued imo thiesVHlasdor VECRDMgions Tiess raidbmbhn@ted Vi had Vaspect  of
the instant invention is to provide a mechanism by which the class of an

anti-IL-S aﬁﬁgm%&(}am@yreﬁfée@ﬁﬁlf%mlwm%ot her. 1n one aspect of the
invention, a 30 n“'fo?lﬁ»gﬂ%'r ?rc@??nhﬁ%#t{l&g%ﬁgf?gf Nantt= L°5 ﬁ'ff)dé@/of?t%llﬂ{/ dhoHsi ng

met hods wel | - known in suc oes no I nc any nuc elc acid

sequences dreodire@nibinaat inthlnophbulit dlsplag 1dedrd, nuetdicmid encodingdheelééiedor VH are
then operatively linked to a nucleic acid sequence encoding CL or CH froma
di fferet a@nibadysranbgaeronercd fam the ﬁﬁp@almaécagfrfﬁ 8. frap tb@plaaegmgémemdng a

vector or I a ribed

2bove. For JEIGhE AR ShARBERSh {edths S RIS e bl DI Blfidtes T GPAREE |

cl ass swi t achesudléic adid t&{be further manipulated to create other antibody forms of the invention, as
described below. To express a recombinant human antibody isolated by screening of a
combinatorial library, the DNA encoding the antibody is cloned into a recombinant expression

25 -+ vector and introduced into a mammalian host cells, as described-above.

Class Switching
Another aspect of the instant invention is to provide a mechanism by which the
class of an anti-IL-5 antibody may be switched with another. In one aspect of the invention, a
30 nucleic acid molecule encodiﬂg VL or VH is isolated using methods well-known in the art
such that it does not include any nucleic acid sequences encoding CL or CH. The nucleic acid
molecule encoding VL or VH are then opératively linked to a nucleic acid sequenee encodin.g :
CL or CH from a different class of immunoglobulin molecule. This may be achieved using a
vector or nucleic acid molecule that comprises a CL or CH chain, as described above. For
35 example, an anti-IL-5 antibody that was originally IgM may be class switched to an IgG.
Further, fhe class switching may bé used to convert one IgG subclass to another, e.g., from
IgG1 to IgG2. |
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Further, the class switching my be used to convert one 1gG subclass to
another, e.g., from 1g3 to Ig&. 2 7 SEP 2006 34 5 Antibody Derivatives
One may use the nucleic acid nol ecul es described above to genzr @ﬂ‘ﬁti body
derivatives using techni ques and nmet hods known to one of ordi gtra:i?s 1l in
the art. 10 Mutated Anti bodies In another enbodi nent, the nucleic acid

nol ecul es, vectors and host cells may used to make nutated anti-IL-S
anti bodi es. The anti bodi es nmay be nut at in the variable domains of the
heavy and/or light chains to alter a binding property of the antibody. For
exanplde, a nutation may be nmade in one or nore of the CDR regions to
increase-aor.! d&:gbeas 'v15 the Ka of the antibody for IL-5, to increase or
decrease 9 S er the binding specificity of the antibody.

Techni ques in site(Hem@siad thefhada ast molécalesdedcrivb® whovelto igbferatetantibed;, €. 0.,
Sanbrook et al. and Ausubel et al., supra. In a preferred enbodi nent,

nut at i ondervativanusingitechriguesrand anetbods knewn deeng ofardingrykskathvin the age changed
conpared to germine in a variable region of an anti-IL-S antibody. In a
nore preferred enbodi nent, one or nore nutations are nade at 20 an am no acid
resi dye Waaked Snkbpsmes to be changed conpared to the gernmine in a variable

region of one of the anti-IL-S antibodies of the invention. In another
embodi nent, the nulh aiathergoibeditoéntche oucleie acidunalecdesi neatore and hewd cellomay he

domar n_t Se it @ auke mwitied b O SorhgBSaied "t atpBaics AR bF iy sle Sangitl s 2N
Uni ted St PONCibar) AONigORNHG0N: a bR pfYaNSTorli ankB8By. R ci n 25

i ncorporated by reference. Anutation in a framework regi on or constant
domai n neyample,x metationdaytbe naddean onter morewaf tlyGDBiregions tot inereagetdridecigaset o

P ol Bor tetke ST pruftRE R STIL- Snicbonst or ecites Bom o Riatter A9 HRANe | n
each of Lhgefh@PRIWOtechighddna sité-ﬁﬁe&&l‘&h?&%ndéﬁ@é Wellkdowh$n theat. aleCe 5 €I ONS

in a single nutatéd anti body. Alternative mutati ons may be nade in only 30
one of t Rembroakehal: knd Aysubnbst al.heprar Indpreferred iembediorent, mautationstaseimadeoatai n i n

a single mutated.,antibgdy. .In one enpodi pent, there are no greater than ten
2 o ac PREGHA I ePHUE Mk s KropRAO R BiMEeH CRBLATENG GG ot VAT RIF AR | L. 5
ant i body o RA- A5 LR, %‘ta!mdrl:g§f@r%d QDimEHt! He Jrindfe nlthiths atd'madd®r €
preferred enbodi nent, there is no nore than five amno acid 35 changes in

ei t h@0 t he aiihocacidAesidagthahis kmbwnlte benghanigedicempared to-tHe gatnilinedy a vanakle

referably.no : o i . . .
P rg/glon of one of the anti-IL-5 antibodies of the invention. In another embodiment, the nucleic

acid molecules are mutated in one or more of the framework regions. - A mutation may be
made in a framework region or constant domain to increase the half-life of the anti-IL-5
antibody. See, e.g., United States Application No. 09/375,924, filed August 17, 1999, herein

25 incorporated by reference. A mutation in a framework region or constant domain may also be
made to alter the immunogenicity of the antibody, to provide a site for covalent or non-
covalent binding to another molecule, or to alter such properties as complement fixation.
Mutations may be made in each of the framework regions, the constant domain and the | .
variable regions in a single mutated antibody. Alternatively, mutations may be made in only

30 one of the framework regions, the variable regions or the constant domain in a single mutated
antibody.

v In one embodiment, there are no greater than ten amino acid changes in either |
the VH or VL regions of the mutated anti-IL-5 antibody compared to the anti-IL-5 antibody
prior to mutation. In a more preferred embodiment, there is no more than five amiﬂo acid

35 changes in either the VH or VL regions of the mutated anti-IL-5 antibody, more preferably no

more than three amino acid changes. In another embodiment, there are no more than fifteen
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—nore than three-am-no -aci d changes:.-1n-another enbodi nent, there are no nore
than fifteen 2 7 SEP 2006 35 5 am no acid changes in the constant domai ns,
nore preferably, no nore than ten am no acid changes, even nore preferably,
no nore than five am no acid changes. Fusion Anti bodi es and | nmunoadhesins In
anot her enbodi ment, a fusion antibody or imunoadhesin may be nRHELP 16 whi ch
conprises all or a portion of an anti-IL-S antibody |inked to anot her

pol ypeptide. In a preferred enbodi nent, _only the variable regions of the
anti-l1L-5 antibody are linked to'the poﬁ@peptide. I n anot her preferred
enbodi nent; the VH donmain of an:anti-IL-S antibody are linked to a first

pol ypept i dainowsid ehanpes ivitheleongiant dsimags, moré preferablpmoi o yharten hinfloedtid 0 a

second polypeptide that associates wi,th the first | ypeptide in a manner in
whi ch t he® gg.%&virgm% HJS%H‘\% ngél?]or\é\ﬁmaartla'gtaxqmq ?F‘%ﬁ]ganéﬁ%t her to form an
anti body binding site. In another - preferred enbodi nent, the VH domain is

separated fromthe VL domain by a |linker such that the VH and VL donai ns can
i nt eract hwtibn dnébadictdvdrimpsmeadiesiov under Single Chain Antibodies). The

VH-| i nker-VL anti bo i§ then linked_ to the ol ypeptide, of interest. The
fusion antibody is gﬁ"’é\" erFB‘gaﬁjl_r"?B%iaﬁﬁS‘%n mb9§%ﬁ¥ﬁggg‘f’1°6§5‘?§‘q Taﬁg%%é%ssi ng
cell qp t{BRHRomprSest U poRERE bl MBMPS £ntibBEy ARG D an@tg glyép%gﬁgb.% .

toxin, growth factor or other regulatory protein, or m I agnosti c
agent , supfefeedamtedmyens, anfythe vapatileregasis by theiagtidLi Zadibodyiare linked toctheer adi sh

eroxi dase., I n addition, fusion antibodie be .created, jn_whi.ch two (or
ot o) o RV 1 SHics B b TaRe AR O b fnti-Hi SniiEoLygit ul i 1
one want sii04Gh §3k& gr@lyipgﬁt‘i’&l, fAtle fle VOLYMAL DPhn alg&%'ug-fs%iesqfaréhﬂséogg &. In one

pol ypepti de chai n, one wants to create a i specitic anti

enbodi nentecondpol fpeptide tlahassbadigs eith ithenfinsoped ipeptide insqomeynser @dwhich itingVHend

vari ablLe ions fromthe 20.13.3 nocl onal antibqdy. In another enbodi nent,
t he ?gsi gﬁ%ﬁﬂﬁ%ﬂl%?fa?tmﬁ%ﬁ%ﬁ’@ 1eRto ‘lé’n’ﬂﬁéﬁaﬁ‘ Y 4\'@8%‘%?“‘?\‘[3% CDR
regions f = R atelciVR r ( - 31 i ain
Ant i bodi elglefl'ac}%gre g:g’%)glmaénls_’i-tﬁeg?gt%ha[ nrsg%@g@?o&t@%%?doﬁaﬁ%éﬂgﬁéﬁ \%P?g]ncodi ng
DNA f r aghe Vit aad ¥ Ladpemaitsicar intedactrdddorteanathet (se¢ bélowqneertSingle Qaing a fl exi bl e

| i nker, e,qg., gncodi t he ino. acid sequence (Gly4 -Ser)3, such_that the
VH and VLAg‘éQﬂ‘ilé‘ﬁ): egh%gﬁ-lyﬂ%&g} %‘é@%@ ‘ééheng"&(&i {9 é‘ﬁ@ﬂb’l’gﬁtﬁglozl‘lfﬁéﬁtn ot ei n,
with the NlioAaidddyiealon]So bRbaRE JHeNIBIId B4h LS Liphleh, 35 6568ue- Ghe BI T
et al. (1 glgéla%él?aggégggzegg %gg 4%%;3%3&3@5 et at. ( 155’3%%5& gl(I: . ﬁl%’?? %ad.
Sci . 20SA@ReptdOna@88a thdripeifie agent,atictnds. a tokias proevtlf 2280 pr 8th8r fwyRlafeby) . The
single chain, anti bogy Z.7 SEP 2006 e

protein, or may be a diagnostic agent, sych as an enzyme that may be easily visualized, such as

horseradish peroxidase. In addition, fusion antibodies can be created in which two (or more)

single-chain antibodies are linked to one another. This is useful if one wants to create a

divalent or polyvalent antibody on a single polypeptide chain, or if one wants to create a

25 Dbispecific antibody. In one embodiment, the fusion antibody orimmunoadhesin is-prepared

using the variable regions from the 20.13.3 monoclonal antibody. In another embodiment, the

fusion antibody or immunoadhesin is prepared using one or more CDR regions from an anti-

IL-5 antibody, such as from 20.13.3,

30 Single Chain Antibodies
| To create a single chain antibody (scFv), the VH- and VL-encoding DNA -
fragments are operatively linked to anothef fragment encodiﬁg a ﬂexfble linker, e.g., encoding
the amino acid sequence (Gly, -Ser)s, such that the VH and VL sequences can be expressed as
a contiguous single-chain protein, with the VL and VH regions joined by the ﬂekible linker
35 (seee.g., Bird et al. (1988) Science 242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci,
USA 85:5879-5883; McCafferty et al., Nature (1990) 348:552-554). The single chain antibody
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36 5 may be nonovalent, if only a si ngl e VH and VL are used, bivalent, if two
VH and VL are wused, or polyvalent, if nore than two VH and VL are used.' I n
one enbodi nent, the single chain ant i body is prepared using (n)Zn,e @;?@Fre of
the variable regions fromthe 20.13.3 nonocl onal anti body. | A
enbodi nent, the single chain antibody is prepared using one or nore CDR
regions fromsaid anti-IL-5 anti body. 18 Kappabodi es, M ni bodi es, Di abodies
and Janusi ns | n another enbodi ment, oth ® modified antibodies may be prepared
using anti- |L-S-encoding nucleic acid nol ecul es. For instance, "Kappa
bodi e$" fralylbe monah/aLeanrfc;méy nsigglg VID and¥9. B ugetlobivplent, i fwe YHHNVL @Wlart i net

al ., EMBO ] 13: 530 199 L dS( ol liger et al ., PNAS USA o0:
6444- 6448“(’1%’3’)‘3" G g O b %’fﬂlﬁﬁ@r , EMBO J 10: 3655-3659
- (1991) and Tr auneck&%neeéml?dd1men13t'ﬂb'§ingle dﬁgiﬁ dﬂﬁb@@)“isﬁﬁe Wind Sfe B mBRGf i C

reagents" Int J Cancer Suppl 7:5 92)) may be prepared using standard
nmol ecul athe varighle gegians frem hire 21]J1'—5:'53 hmhbdmnalgnulbnﬂyt dnahotherserobodiment, the single
speci fi

one_ or bR Biibody % HEDRN FHDE B3 RPORL PR AT PHITID S48 BUrreeRORA. ant | body.

I n angt her enbodiment, the nodified antibody is prepared using one or nore
CDR regions fromsaid anti-I1L-5 antibody. Chineric Antibodies In another
aspect, Kagpboidfes,cManbodiesd Dédbodizs abéd Jgenasat ed. | n one enbodi nent, a 25

chimeric antibody ¢an be genetated that binds specifically to IL- S through
one bi ndi ng domai nfn %l??%‘etrgmg é@?&h@‘%%@nﬁg at“HBB‘ﬁE;%méyg%@Eﬁi’&f |‘}§H1gr?d‘ Womai n.
e SSI TR Sen B0 ggésiefe%&d%necgnadﬁg%&ﬁ@%&@ﬁ%ﬁgﬁpgﬂg 5thiEng 10

addi ti 009495'5(1@%3) Elfnibodies” i(Madyn etcah| EMﬂOlg 1&115“393*29’(&1994))),6‘ Dihb@dlels '\/L may be

ted that d fically to |L- t ot h | ‘
D1 Spdd { (BolBgee shEhoNd BUSADN: GAALEHS AP e Hgor BEHTTGREaRFLEL ﬁ@&éﬁ

known fog %@5’3’6?9 (iﬂ??@dgﬁg@e«%ﬂ%m&%sﬂéﬁni&g%l&ma}%ﬁén%ﬁoﬁ% . d Wi ght

and Harrls see e er et al.

Int. J. Eé’agms‘ Jﬁzﬁwmahcér StppBt5 582 (1592))mayl e prepared asing starddrd doteoslar t he
chinmeric antibody binds to |L-5 and to anot her, nDIecuIe I nvol ved in pronoting

prol i ferBIOﬂQﬁ*Fabchﬁ‘ﬁp‘?ﬁfﬁﬂpwgélﬂﬁjteb‘é%@ﬁfmflt@ spegifigatimer r ed enbodi nents, the

other nolecule is e ne

enbodi nent, the chlhgrrél}ﬁ egﬁlgo)ré\]i % Jhggogﬁed%@gd% é eﬁléponeﬂ%‘ron% r%& of
20  the variable regions from the 20.13.3 monoclonal antlbody In another embodiment, the

modified antibody is prepared using one or more CDR regions from said anti-IL-5 antibody.

Chimeric Antibodies 7
In another aspect, bispecific antibodies can be generated. In one embodiment, a
25 chimeric antibody can be generated thaf binds specifically to-IL-5 through-one binding domain
and to a second molecule through a second binding domain. The chimeric antibody can be
produced through recombinant molecular biological techniques, or may be physically
conjugated together. In addition, a single chain antibody containing more than one VH and VL
may be generated that binds specifically to IL-5 and to another molecule. Such bispecific
30 antibodies can be generated uéing techniques that are well known for example, Fanger et al.
Immunol Methods 4: 72-81 (1994) and W;ight and Harris, s;upra. and in connection with (iii)

- see e.g., Traunecker et al. Int. J. Cancer (Suppl.) 7: 51-52 (1992). In a preferred embodiment,
the chimeric antibody binds to IL-5-and to another molecule involved in promoting
proliferation of eosinophils and basophils. In preferred embodiments, the other moiecule is

35 eotaxin, IL-3, or GM-CSF.
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~the -vari-abl e-regions fromthe 20.13:3 nonocl-onal antibody. |In another

enbodi nent, the chineric antibody, is prepared using one or nore CDR regions
fromsaid anti-IL-5 antibody. Derivatized and Label ed Anti bodies 10 An

anti body or antibody portion of the invention can be deri szi Equﬂgr | i nked t
anot her nolecule (e.g., another peptide or protein). In ge o Sthe

anti bodies or portion thereof is derivatized such that the IL-5 binding is
not affected adversely by the derivatization or |abeling. Accordingly, the
anti bodi es and anti body portions 'of the i#lention are intended ti include
both intact and nodified forns of the human anti-IL-S anti bodi es descri bed
herei n. 515 For exanplegneambaxdimérodhe ohinsent iabidhdigsare preparedl using ohevembieasi can
be functionally l.inked C i.cal coypling, genetic fusiqn, noncoval ent
associ ati o ed’raxﬁlflﬁé‘?g\}ﬁ“éé?‘yr? ngbﬁgf%f mﬁBﬁ’ég’?ﬂ' ﬁfgibo %Df‘b%‘lﬂt%ﬁr eé‘ﬁ%"fjtni‘eé’é’,t Such as
anot her anthiRRAY aifbody s frePArePEGhE bic AThbRUDIR Yeishs A OMWantdL - LEHB6EY.ON
agent, a cytotoxic agéent; pharnaceuti cal agent”, and/or a protein or peptide
that can nedi ate association of the anti body or antibody portion with

anot her nolecul e (su 20 streptavidin core region or a polyhistidine
tag). One ﬁ’ﬂ%‘”ﬁf’éﬂ&frﬁ‘/@?‘?f ibgAtes body is produced by crosslinking two or

nor e ti bodi es (of ; I | fif : < Ohe g e

bi spec?]p i c anti bodi e‘gx Qﬁtélﬁ)faygog}ag{t@@og?(?gghnm{gﬁiﬁ?ﬂ{aohﬁgﬁ t% F.gg%'ginﬁg‘ﬁ &al?'g&att

het er obi f uamtheo nalleculea(eign@nbier pepsite beproyein)e e geneeal gthe upbodiemampaitipd by an
appropri at I m dobenzoyl - N- hydr.oxysucci ni m de_ ester) o 25

. [ (e, g., I d )
honobi func&’FfS?Fﬁ) 1%%%@593!2,%‘1 a#@r}dggtitgé }nﬁ-a§rndéltadépa& ccted adpersely by the dgrivazationap| e
f o \ L PR
ot T body + 2 185 ASLorRERE Bk arkiBEA RO pnkibbdy ARALASIE chd RteRoniFL Inidided |

anti body oinclad¢ béxhdiytagrand noxlifidd fohes oftie himanantk]l -6 antbodisedesaribddihaeinide
fl uorescent conpounds, | nﬁ%lf udi nl% fluorescein, flyorescein isothiocyanate,
St Aeantibg

r hodanilpe, FeExamplean yib dpporipe AEGGINSAYPN 630 by fugetiongy & Brin,

| ant hani dec}féﬂl?épQ&rgziFg{&P%lﬁtegigfoh!(&ncéﬁléﬁ%s%gféﬁoﬂgyotﬁérg@?eg?o bR fidte Wittel

enzynes that are u tection, suc rser h™ per oxi dase,
/ 3- gal act anoldadar, entities, Sechamseinothekaitiboeéy (g spbispeeifes, angibodysea dibathyea and t he
l'i ke. When,an .antibody is | abeled with a detectable enzyne, it is detected by

addi ng  adifiFcHemagent.dfyiaienic pgent apemaaceyeal aga and/oppomIER of PrRtida thehFan
product t naedi&@asgeaaéaﬁgﬁg@ggnmﬁﬁ oﬁgﬁqb@mﬁrehﬁm WiRELhot{ke nsiERe QecrpgrAdi sh

per oxi dase I's present, on o ogen per oxXi

di am n@bderstiepianidinl waciregion @ aqeilyhigidieaag)t i on product, which is detectable. An
anti body may al so be | abeled with hiotjn, and detected through indirect
measur ement  of avi diQnedypepdnleriyaized agtibodyyis produead-yi capssliBkingitwe of MeTeant i body

may al so he;bARE! GF M shite R G OPUR TN BheL ¥ &/ N6 RIdatehispecific antibodies). Suitabl

crosslinkers include those that are heterobifunctional, having two distinctly reactive groups

separated by an appropriate spacer (e.g., m-maleimidobenzoyl-N-hydroxysuccinimide ester) o

-25 -~ homobifunctional (e.g., disuccinimidyl suberate). Such linkers are available from Pierce:
Chemical Company, Rockford, Ill. |

Another type of derivatized antibody is a labeled antibody. Useful detection
agents with which an antibody or antibody portion of the invention may be derivatized include
fluorescent compounds, including fluorescein, fluorescein isothioéyanate, rhodamine,

30 5-dimethylamine-1-napthalenesulfonyl chloride, phycoerythnn, lanthanide phosphors and the
like. An antibody may also be labeled with enzymes that are useful for detection, such as
horseradish peroxidase, $-galactosidase, fuciferase, alkaline.phosphatase, glucose oxidase and
the like. When an antibody is labeled with a detectable enzyme, it is detected by adding
additional reagents that the enzyme uses to produce a reaction product that can be discerned.

35 For example, when the agent horseradish peroxidase is present, the addition of hydrogen
peroxide and diaminobenzidine leads to a colored reaction product, which is detectable. An

antibody may also be labeled with biotin, and detected thrdugh indirect measurement of avidin



epi topes recogni zed by a secondary reporter (e.g., |eucine zipper pair
sequences, binding sites for secondary antibodies, netal binding donains,
epitope tags). In sonme enbodi ments, |abels are attached by spacer arns of
various lengths to reduce potential steric hindrance. An anfy-g gb ﬁanti body
may al so be |abeled with a radiol abeled amno acid. The 10 ra g Abel may be
used for both diagnostic and therapeutigopurposes. The radi o-1abel ed anti -
IL-5 antibody may be used di agnosti cal | for exanple, for determining IL-5
l evels in a giect Further, the radlo | abel ed, anti-I1L-5 anti body may be

V

urS]ed t5hepa§teqma nibjnding. An angihody mayralso ‘éfxlah%Fbe“BIalFéP%tmn ysptide
1 tat + Ghitorts ReqRLOBENT fSboROR AR e, Ridibt HBbeihir SEchBS bindthd AL .

15 pneuntgtisacondbtyedrBibedie)inital tﬁmdlﬁgﬁaﬂmnalepabﬂ;ﬁags)c 1h Bomk einbodiaidney, fibels
bronchopul monary —aspergillosis, i/pereom nophi | Ia, Churg-Strauss- syndrone,
at opi-c dereraiiatheddy spaeticons ehraroys ermgth5tt¢ @duéﬁ)?@@éilaé SR il@d’é@?&e eosi nophi lic

nyal gi a syndrome, qgoeli. a ast LiLE | /i nt h

i nfections, Hodgki A% 4R ag gmeor? é’?ay ﬁorbpeqhb cg‘gv%tﬁgrra@oga\gﬁlg ﬂsd a(’hu&t ﬂ%r ia,
hy perigos rumsitidl nfayHeQized Kribdth aﬁgﬁsué hrid hedp&dic purpises.t The raanf RBled ShALSI i S,
eosi nophi lic 20 eSophagitis, allergic eosinophilic esophagitis, allergic

conj unct Ihfﬁtansbo@(map be sadfdiagnostically.ofor examiplpdpr dederminme| [Lefelevélsin ar e not

| d ) d d 14C 15N 35S
oov1 goresest Friiierote ridle It mRIER Enutboy Ry ke Hifapputialy 7 Geatitbeg
W th a chgeea ?legél?éi jc ke hsed SharR @b Rl (REFo B ¥ AsidoBERe infltaRbMuck s, et hy!

group, or a carbohyd ate group. These groups 25 maybe useful to inprove the
bi ol ogi calitholtdimaidatem; sithrog, asﬂunamcaembatmd,ﬁstlmagworscmng nplsm,ecmcamgm

hal f - i f t L b Char act tion of Anti-1L-S
nt | i Becimani lErai it 2eepil Al B8 ryibu a6 b eSB! ace and

subcl ass yQferdildsis, h §e@§"ﬁdp‘ﬂﬁi¥ €fu rﬁ@s SR, aﬁfaléoaerﬁﬁﬁns BathRdrdgpown in

the art. I'n genera}?'lJ t he class and subcl dss of an"anti body may be determ ned
usi ng antermtitiesepidodic wgwdsmemofslmplﬁlhc myajgia $yndudieg, cobliacsdismask, sosindptgkc of

anti body. uc es ar. i,l.abl conner as and subcl ass
can be. JEEDRFEAS Gy PRRHERLC ok FORHRT Sisce3E aet polywb ok e fer S SRR

Al ternat hRhYa, HyPere6si umoﬁémﬁé aﬁénﬂwod%a Imudigs edmmeglmmﬁt@ %‘ah!iﬁﬂﬁlhﬂg al |
or a portion of ‘the constant domamins of the heavy and/or [1ght chains of the
ant i 20di esophagtipatlergc ¢dsaiophidivicsaphagitis, alergie cagunctivitish Exlangplas ofitdbets faci d | |
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polypeptides include, but are not limited to, the following radioisotopes or radionuclides — "H,

Hip, 125 131y

14C, ISN, 355, 90Y 99T
| | An anti-Il-5 antibody may also be derivatized with a chemical group such as
polyethylene glycol (PEG), a methyl or ethyl group, or a carbohydrate group.. These groups

25 may be useful to improve the biological characteristics of the antibody, €.g., to increase serum

half-life or to increase tissue binding.

Characterization of Anti-IL-5 Antibodies
Class and Subclass of Anti-IL-5 Antibodies

30 The class and subclass of anti-IL-5 antibodies may be determined by any

| method known in the art. In general, the class and subclass of an antibody may be determined
using antibodies that are specific for a particular class and subclass of antibody. Such
antibodies are available commercially. The class and subclass can be determined by ELISA,
Western Blot as well as other techniques. Alternatively, the class and subclass may be

35 determined by sequencing all or a poﬁion of the constant domains of the heavy and/or light

chains of the antibodies, comparing their amino acid sequences to the known amino acid
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5 sequences of-vari ous cl ass and subclasses of imunogl obulins, and
determ ning the class and subclass of the antibodies. In one enbodi nent of
the invention, the antibody is a polyclonal antibody. In another enbodinent,
the antibody is a nonoclonal antibody. The antibody may be an IgG an |gM
an I gE an 1gA or an IgD nolecule. In a preferred enbodi nent, the apkf Wy is
an 1gG 10 and is an Igd, 1g&, 1g& or 1g4 subtype. In a nore preferred
enbodi ment, the anti-IL-5 antibodies are_subclass 1g&. |In another preferred
enbodi nent, the anti-I1L-S antibodies are 3¥he sane class and subcl ass as the
20. 13. 3 nonocl onal antibody. Binding Affinity of Anti-IL-5to IL-5 15 In
anot her 5aspepienaesss of heridms\xm&w ashsubcheseanf immuadglehling @dd dstehhiming tbe tlasSandi t h
high affinit n dinment, the anti-IL-5 antibody binds to IL-5 with a
Kd of 1 x ‘(‘ﬁl%asﬁ/Pf ®Sin a nore preferred enmbodi ment, the antibody binds
to IL-5 with a Kd or I r
enbodi nent, the anti t])%%ﬁ; %I%r?gé%rg oflt_ﬂ_egﬁ%nnoﬂ tﬁéaﬁi{j%ﬂ%'i@;;i EOI%IEB%agﬁBBdgssm
(e.g., a | Gubthér eﬁhlﬂﬁlmem,(]h@aﬂﬂbodyhmm))noctlmadiambmdy phe tetiiodg neaylbedinde6t an t he
anti body 2 inds_to L5vv|t stantial | s the 20.1
nonocl onal ?53\\2 an *3‘?‘ o IR EY o F‘H‘Fe %Breéﬁaﬁf“rs?@ﬁ%’e“fﬁ eaﬁhogmﬁnﬁ élds to
I L-5 wiph I i r
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di ssoci at i amtibodies ard subclageipG2) [n Shalirippefdyed enbddirhentpthe ahe-IHes atibbdiedarby any
met hod known in the art. In one enbodi nment e hinding affinity can 25 be
measur ed bipecamp&last angksubelpssms thﬁwm%eépgﬂ tihadYex A t echnol ogy. The
di ssociation rate can al so be neasured by Bl Acore or Ki nExA technol ogy. In
one enbodi nent, the binding affinity and dissociation rate are nmeasured by

surface pl Bswog Affsipefivhei-lss nglL-&.9., a Bl Acore 30 ldentification of IL-5
Epi t opes Recogni zed by Anti-IL-5 Antj body The 1\ffr}tl QBB‘Sl SO proyides. an

anti-1U15S antibody t HeAnoHeh#pestind thejpxendion; e Apfiperges iad tp Hypath
anti-1L-5 g t ) 3}

fhat crossiipenan, 1oh} Biboding, 2*%“3?%"%“2%9. %‘?@ﬁs AP N LooW
enbodi rrentor ledse Thammore preférred|embBdandrit xhel yntitody bmdﬁ&b I35 it kg brohgl10™® M or
anti body.. In _another preferred epbqodi nent, the 3 nanti-lL-5 co rlses

one or norESCORENEVEhnCHProloTedembodiasal. decantibody lwewn%hﬁ with 8 Katod Or5eg 10
enbodi mentys & gssgg'g' ak Iﬁ vﬁ? 3RLI QP dr%s@? O@lgﬂgt%%%ﬁgi h@g&iﬂ‘nent? tHe ﬁ'ﬁﬁogﬁ 06

40 5 One nmay er an anti - to t'he sane
anti geg0 thd@toaLthIthtvbsmhtlmlk,t thedamk KQ\as ther20t 133 mphocléral antitodgn freanotiee  may

det er mi ne whet
pre erre m%odlmcnt the antibody binds to IL-5 with substantially the same K; as an

antibody that comprises one or more CDRs from the 20.13.3 monoclonal antibody.
The binding affinity and dissociation rate of an anti-IL-5 antibody to IL-5 may
be determined by any method known in the art. In one embodiment, the binding affinity can
25+ be measured by competitive ELISAs, RIAs, BlAcore or KinExA technology. The dissociation
rate can also be measured by BIAcore or KinExA technology. In one embodiment, the binding
affinity and dissociation rate are measured by surface plasmon resonance using, e.g., a

BlAcore.

30 Identification of IL-5 Epitopes Recognized by Anti-IL-5 Antibody
The invention also provides an anti-IL-5 antibody that binds the same antigen or
epitope as a human anti-IL-5 antibody. Fﬁrther, the invention provides an anti-IL-5 antibody
that cross-competes with a human anti-IL-5 antibody. In a preferred embodiment, the human
anti-IL-5 antibody is the 20.13.3 monoclonal antibody.. In another preferred embodiment, the
35 - human anti-IL-5 comprises one or more CDRs from the 20.13.3 monoclonal antibody. In a

preferred embodiment, the anti-IL-5 antibody is another human antibody.
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anti-1L-S anti body binds to the sane antigen by using an anti-IL-S anti body
to capture an antigen that is known to bind to the anti-IL-S anti body, such
as IL-5, eluting the antigen from the anti body, and then determ ni ng whet her
the test antibody will bind to the eluted antigen. 10 One may det gnnippeldlt
whet her an anti body binds to the sane epitope as an anti-I1L-S anti body by
binding the anti-IL-S antibody to IL-5 der saturating conditions, and then
nmeasuring the ability of the test antlb dy to bind to IL-5. If the test

antibody is able to bind to the IL-5 at the sane tine as the anti-|IL-S
anti bodly, then the @essmandeteroiag Wiehgsan @ltlaﬂdﬁﬁmébtmtblw todhrsaie anigen

anti-IL-S antibod v f it tes abl o the
5 Aot A& knolln df €T For S el ol Bt g vl ffest 0 LNC
t he humana@nf -5 bitibed§Bidda@slihe smle%nugemusm% aammﬁaﬂm@rm@bmlamg ELI SA,
RI A or surface plasnon resonance. In preferred enbodiment, the experinent

i s per f orantigenuthiahig ksqwﬂa@blngltaﬁlmtlflési)mweé)’, suph as chﬁ,edumgeﬂlé laﬂtbgi'n om

nbodi LA d. .On -I L-S

ant 1 body b} BRSRg e it emiRE st IRt st i i e Flyftiptizen

enbodj grentme ﬂﬂ?déf@ﬁ(mﬁ@vﬂﬁ%ih@f 23] ﬂﬂlmﬂﬁbi’iﬂﬁ tctfie 8dthé epitope 2813h Iahﬁdu T4RibSdFBYPEL €5
w th anot her by using the sanme net that is used to neasure whether 1he

ant i - | L- Binding BedntiiE- aatibody thllrd undertshwrasiagwondippnsy pad thenanestmng that i -1 L-5

anti 1L gl Phuyes ARy Pl TERGAf de et Ry Hie e R BB RS e 1y

a human ¥, 3eHse ANfe NHBRndKodLRRn thdtebtRBiBEHyIRnG tofﬁ%%&h%ﬁliopéﬁé tHéOdy

the K light chains utilize a hurman 08/ 018 VK geéne joined to a human
gene. In theﬂ[ei amdboéycbﬂmnmém df the feet antigddy. is hat able torbind kethedhisoat thﬁsam‘ae
anti-|

bodj es.. of. ention .conta the sa
S bst I L ttiphen b et aiopgy biags @e%ﬁfﬁ%eplwgrsi@%@ﬂ@n - StbodEenhisce, as
the 20.13, m&&% f%@@dﬁn EIS moéresurfa& QéfRon REBOHCEIEH Sprefdifec ! | ght

chain var| Ie regi-on o e ant - ant i1 body nmay contalin one or nore of

t he am ncenalmidtmeniibe eXpmnmnslsrwtfannmbummg ﬁBﬂaeaﬁlagaomr’resnaameqhemumre hat are

present in nocl onal ti body rfB‘ this n mx and
o (et

C
P on i (Al cmbsdinient BIACSS taer o Ty o iR Warhe PR S 6. 4 tha

affinity HinbdiPcraildoRfitYesivith ddanti-BL5 hbibod}.S &P BoEmESOPd Mgy ant i gen.
2 7 SEP 2006 (nflcl 51n anegt her enbo%l Smant‘t?00 %'h ?P@fé&gheart{lin d\?rg“ able ?)é I on
cont a2ts MHmmeaEhaﬂ\eraulasmILiﬁambsdymrosdqmnqmm \pxﬂsandthmsbyammgnhe LanO 13.3

i body, but uses no.aci ds .in those positions.

nonocl onal i fferent
Pr ef er abl ryetﬁwiﬂ@usyf? IQPEASUREV lr@reg Aibgdy (oAbl tq bBd il same

epitope as another anti-IL-5 antibody.

Light and Heavy Chain Usage
“25 - .= - Theinvention also provides an anti-IL-5 antibody that comprises light chain
variable sequences encoded by a human Vk gene and a human Jx gene. In the 20.13.3
mononclonat antibody, the k light chains utilize a human 08/018 V« gene joined to a human
Jk4 gene.
In preferred embodiments, the light chain variable region of the anti-IL-5

30 antibodies of the invention contains the same amino acid substitutions, relative to the germline
08/018 gene amino acid sequence, as the 20.13.3 monoclonal antibody. For example, in some
embodiments, the light chain variable reéion of the anti-IL-5 antibody may contain one or
more of the amino acid substitutions relative to 08/018 germline sequence that are present in
the 20.13.3 monoclonal antibody. In this manner, one can mix and match d-ifferent. features of

35 antibody binding in order to alter, e.g., the affinity of the antibody. for IL-5 or its dissociation

rate from the antigen.




acid present at that position in 20.13.3. For exanple, if glutamate is
present in 20.13.3 at a particular position and the glutamate represents a
substitution conpared to germine, according 10 to the present invention, one
may conservatively substitute aspartate at that position. Simjagipi06 f the
am no acid substitution is serine, one may replace the serine with threonine.
I n anot her preferred enbodi nent, the |ight chain conprises an amno acid
sequence that is the sane as the am no aci¥d sequence of the VL of Mab
20.13.3. In another highly prefetred enbodi nent, the Iight chain_ conprises
ani no acfd sequences Ipgaethgr embadameninihe bighichainevagpileregipmpentains eminol cight

Noo: 14 aeueiytols b FRARRE BOGKo ML AR HREIOhR o, B REReieRrl 'O

l'i ght chaismigeagidé hethostposition Prefegabdy didanpithtionris abnsefAGTe RgiveRRtheaglign of
the Iight chain of the 20.13,3 npnoclonal antibody. In another enbodinent,

t he anti bodagidpressat atitha popidien §F 2¢ bhdr Fereexamplea Himlefama is prghent ih20.h3.3 The

present inventjon al.so id anti-lL-5 i.body or rtion.thereof
Compr 1 ses PRUHR PRy it Sl Rde Bitisens 2 Sl Pt amalink oS ima .
I n one 1@nmhgahdWadent inbentidRane wivEdhs@Faiel Paibdti SeUspRNeRe hshslglosvied, Sir@mrR
human Vii DP-47 gene famly. In a nore preferred enbodi nent, the heavy chain

conpri ses ribthemmang scidsubisgiution is 6o Sneiay reflagedhe sdringrwithethrdoning. VH DP- 47
more preferably no mpre than six_amno.acid cg s; _and.even nore .
preferably no nore {Tﬁ%ﬁn?tﬂ?ré’éetjﬁﬁfﬁ%}ngocdilﬁeﬂthg‘ﬁ %gpa]a“’ LIPrEFRFT @Bm&?ﬁ'&di ment ,
the VH of tdaguené that istife saftel RekYankias béil Bequehee SRAE VIAHMSD 261313 S ubsiotiidt | ons,
relative to the gernline am no acid sequence, as Mab 20.13.3. In another

enbodi nment ,highhe peeferred eatbiodimsentshe lightichain campripasdaningacid sequanges Hiad axei the sam

Subst i 011 ande SRR kifens b VY it S0 0 RIS o P o RR i zptle

preferred efladsPOID.NOSEl4e8VandaBaiespeeavly). Iaandhetpfeftfred einBodiffiat Bk hat
is the same as the am no acid _sequence of the VH of Mab 20.13.3. |n _another

hi ghl y pr efchaipgemprngns @haayno acidgequenogyrozhal least enpEPRarsgianiof thedightichas obthe e s
that are t sane; as; th regions of the heavy chain of the 20.13.3
PR At ety

nonocl onal able 2. In another preferred enbodinent, the

heavy chain conpriseg mtl@dﬂeﬂmo@iﬂiedt,WBwQﬁﬂ&ﬁb@ﬁ]e}eﬁﬁﬁngﬁ{ﬁs CRmBdgi on of
the heavy chain of the 20.13.3 nonocl onal antibody. In 2 7 SEP 2006 42 5
anot her2Gr dightehet. enbodi ment, the heavy chain conprises an anmino acid

sequence sel ected from LD 12 .8, 10 ..and 12 In _anqgth r f”erred
embodi ment, the h eavﬁ%ﬂ%&% mverl}ﬁc))sn also prgwdeSang-ltl-ﬁ,—g ant%body or po ton therBof

comprises a human heavy chain or a sequence derived from a human heavy chain. In one
embodiment, the heavy chain amino acid sequence is derived from a human Vi DP-47 gene
family. In a more preferred embodiment, the heavy chain comprises no more than eight amino

25 . acid changes from germline Vy; DP-47, more preferably no more than six amino acid changes;
and even more preferably no more than three amino acid changes.

In a preferred embodiment, the VH of the anti-IL-5 antibody contains the same
amino acid substitutions, relative to the germline amino acid sequence, as Mab 20.13.3. In
another embodiment, the amino acid substitutions are made in the same position as those found

30 inthe VH of Mab 20.13.3, but conservative amino acid substitutions are made rather than
using the same amino acid.

In another preferred -embodiment, the heavy chain comprises an amino acid
sequence that is the same as the amino acid sequence of the VH of Mab 20.13.3. In another
highly preferred embodiment, the heavy chain comprises amino acid sequences that are the

35 same as the CDR regions of the heavy chain of the 20.13.3 monoclonal antibody shown in
Table 2. In another preferred embodiment, the heavy chain comprises an amino acid sequence

from at least one CDR region of the heavy chain of the 20.13.3 monoclonal antibody. In



conprises an am no aci d sequence selected from SEQ I D NOS: 8, 10, and 12.
Inhibition of IL-5 Receptor Activity by Anti-IL-S Antibody 10 Inhibition of
IL-5 Binding to IL Receptor In another, enbodinent, the invention provides an
anti-1L-5 antibody that inhibits the binding of IL-5 to IL-5 r@tgppgm] In a
preferred enbodi nent, the IL-5 receptor is human. In another preferre

enbodi nent, the anti-IL-S antibody is a4aunan anti body. In another

enbodi ment, the antibody or portion theréof inhibits binding between IL-5 and
IL-5 15 receptor with an | C50 of no ngne than 50 nM, In g preferred
enbodiyrednothergreferzsd embogimenbthe heayy shalp cRIPTIFSS ag mype a&‘ﬂe"F%‘Fqné%lsei‘?Pb‘?ﬁjdi ment

the 1 C50 4 h . : Q. . r The
| G50 can 5 SEQTRIRGSTAS, & Yo 13: iy MbenchpreterrbdbmBodipthl, B hevendli 1C
be measuicethphyestnl apfino Bidseduienfdsetdctedfedm SFQREPNIOSNS, 10, saaddref erred

enbodi ment, the 1C50 is neasured by Functional Antagonism 20 Inhibition
of Il -5-medi ated cell proliferation by anti-IL-5 antibody (in vitro) In

anot her [ e hodi Lhey i i i des an anti-I1L-S antibody
that i nhili@ﬁglgmfl@?%ﬁnc Fhotibi RSt SRu | L-5-responsive cell line. In
a prgf ernkidiiemyp dl-5Bihding RelICRéceplor ne is human. In an even nore preferred
enbodi nent, the cell 25 line is a human egsinophil cell |ine or_ a human

erythrol eukeni a cellp 2nother; enbodimsadnthe éventromprovidgs an prtedler astibehubat ment, t he
ant | body éﬁlﬁgﬁ%ﬂg mir?%cgf' nggrét Ill{-)%rcf%qg[?rr. & d rgifeﬂ[e{l @&PSH&?&Y%@{%S S‘&%Pt_apfénb()dy

I's the 20: nonocl*na functiona ragnent’s er eo

certai n ephefl Meiidhertphder®éd émbddifent)tHeRALMLF arftibﬁﬁ?/iimmlmmﬁrttib@dy.thﬁr eof 30
inhibits the proliferation of an IL-S-responsive cell line with an | C50 val ue

of no noreothergmbwlimeny the anpbedyar pericsrtheraphihibits binding legweensilnd anbHeSnan 1

nM | n other, preferr odi t Sen t C50 4 S .e than 0.

addi tﬁoné?"eB?"g%vé{hraé‘aﬁg@Jg‘l horkiifian ?%‘Eqreé%g%rﬁfg“%dggfﬂg&é"keﬂgﬂwl@g“ l|S|F\?}P{l"i‘énrgst il
ot her pr efz Y IoasMe M @ hd¥epieferrdd ientiddiflerit Sthd QC B¢ o irldadthal) 2MM, @S5 nMlU.2S ti on
of Eosi nophil Accunulation In Vivo In another enbodi nent, an anti-IL-S

ant i body Ml bns oe8.85 abyb hThe Koeeanheameasurediby apywaethodhkrovnr iafthe aid

enbodi ne -the antd body i nhi bi | | | cumul ation by 7 6 43
5 conpar &Q’Bﬁaﬁ% atrﬂ?s%%?&y?m%?ﬂr(g@%&ﬁ i%@?ﬁ%mr?@"ﬁhongﬂkﬂ%ﬁpgéve&‘z 5@%&%&9& n a
mor e pr elegibbfitnent ThOIT R theastifed by Funb@shal ARbieBhism. €0Si nophi | accunul ation by
50% In an even nore preferred enbodi nent, the antibody inhi blrtS eosi nophi |

accunddl ation by 75%
Inhibition of Il-5-mediated cell proliferation by anti-IL-5 antibody (in vitro)
In another preferred embodiment, the invention provides an anti-IL-5
antibody that inhibits IL-5 mediated proliferation of an IL-5-responsive cell line. Ina . .
preferred embodiment, the cell line is human. In an even more preferred embodiment, the cell
25 - Tline is a human eosinophil cell-line or a human erythroleukemia cell line, for example, TF-1.
In a preferred embodiment, the antibody is a human antibody. In a more
preferred embodiment, the antibody is the 20.13.3 monoclonal antibody or functional
fragments thereof.
In certain embodiments, the anti-IL-5 antibody or functional portion thereof
30 inhibits the proliferatiori of an IL-5-responsive cell line with an ICse value of no more than 10
nM. In preferred embodiments, the ICsq is no more man 1 nM. In other preferred
embodiments, the ICsy 1s no more than 250 pM. In addittonal preferred embodiments, the ICsq

is no more than 100 pM. In still other preferred embodiments, the ICsg is no more than 50 pM,

35 Inhibition of Eosinophil Accumulation In Vivo
In another embodiment, an anti-IL-5 antibody inhibits eosinophil accumulation

in vivo. In a preferred embodiment, the antibody inhibits eosinophil accumulation by
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4 n-cert arn—enbodirnents, the anti-IL-S anti body therapy is conducted in
conjunction with therapy with one or nore additional therapeutic agents. In a
preferred 10 enbodi nent, the additional agent pronotes further inhibition of
eosi nophi | production, maturation, mgration into bl ood, act,}' \é{?Pt Z[ﬁ!ﬂ

accunul ation, or infiltration into tissues in a mammal. | il ceklt

enbodi nents, the additional therapy conprises adm nistration of oné or nore
of the agents selected fromthe group consisting of corticosteroids, $2

agoni sts, 5-LO inhibitors, LTD4:ireceptor4antagonists, and anti-histamn nes.
Exanpl es of corticosteroids for %5 such therapy include, but are not limted
to bet a-jretcomparison tp tiedictwablatien afbshpghits-iaan ingenad anthal. dne MorePeeierred

addi ti onal therapeutjc a%ge)nt s be adni nistered either separately or
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preferably 90% aft er iacqrrain e@fbefim2ats,2thedian-9L-24htiBbay Meepytid €qtldubledhosi ti ons
and Kits The invention also relates to pharmaceutical conpositions for the
treat ment GPRJUBGtioa Wity therapy mithcane oF mpreaddetiopiaktherapeiitiseagentsc fme prefestadzed by

IL-5 meg{ a ' |4 ' QR - tion dn bl qod,
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such as, without |limtation, asthm, asthma exacerbations, asthma worsening
epi sodes, &wmml Iperstaipembpdiments the addivions] theeapy semprsgsadmanisteatipnof PRE A t i s,
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eosi nophi | ighitiyed, PTOASH OIS MRtagBRiels] A HtiILASRIneS OBXRFIB df cortdfdsteroids for
gastroenteritis, helmnth infections, Hodgkins disease, nasal polyps,.
Loef f | e¥5 s suspribigrapieinclude.thug atieingt limjisé tackata-meiitasonecpisdniselpng and hygra-eqrfisong

nodosa, Si L] r QR : R e cosinophjilic. . e agi.ti allergic
cosi nophi | 15¢ ot S GRBB G BOARleb se GRPRPBY ph i F ORI P fgt © O
anti bodi es siﬁi‘fulfaﬁ@)ublP\tﬁﬂi dnQdhtiCHRS B@ibod of e limicatoh.Th@ prétBReédBAEBsHImeR| the co
conpositions suitable for adm njstration to a subject. Téglcall , the 35

phar maceut pdministgtipnel an agsnicandhe adis1Lah antihody delyibigs eosinpphid a¢cymuilation by b nt

her oi . plar g FER-A00 5%, P BRERAY 0% MelF RERAT B-ERIMATT corvents.

di sper gipon nedi a, coatings, antibacterial and 2 7 SEP 2006 44 5 anti fungal
agents, isotonic and absorption del aying agents, and the |ike that are
physi ol ogi Bharinaceuticahizn athiite

i nclude one or nore .pf, WBritlon also relates to pharmaceutical compositions for the treatment of
disorders, particularly allergic disorders, characterized by IL-5 mediated eosinophil producﬁor
maturation, migration into blood, activation or infiltration into tissues in a mammal. In one

25 embodiment, said pharmaceutical composition is for the treatment of eosinophilic diseases
such as, without limitation, asthma, asthma exacerbations, asthma worsening episodes, chroni
pneumonia, allergic rhinitis, perennial aIlcrgic rhinitis, allergic bronchopulmonary
aspergillosis, hypereosinophilia, Churg-Strauss syndrome, atopic dermatitis, onchocercal
.dermatitis, episodic angiodema, eosinophilic myalgia syndrome, coeliac disease, eosinophilic

30 pgastroenteritis, helminth infections, Hodgkins disease, nasal polyps, Loeffler’s syndrome,
urticaria, hypereosinophilic bronchitis, arteritis nodosa, sinusitis, chronic sinusitis, eosinophilic
esophagitis, allergic eosinophilic esophagitis and allergic conjunctivitis.

The anti-IL-5 antibodies of the invention can be incorporated into
pharmaceutical compositions suitable for administration to a subject. Typically, the

35 pharmaceutical composition comprises an antibody or a functional fragment thereof of the
invention and a pharmaceutically acceptable carrier. As used herein, “pharmaceutically

acceptable carrier” includes any and all solvents, dispersion media, coatings, antibacterial and
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sal i ne, phosphate buffered saline, dextrose, glycerol, ethanol and the |ike,
as well as conbinations thereof. In many cases, it wll be preferable to
i nclude isotonic agents, for exanple, sugars, polyalcoholszggﬁg @@%
manni tol ,sorbitol, or sodiumchloride in the 10 conposition. r eutically
accept abl e substances such as wetting or mnor anpbunts of "auxiliary
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whi ch enhance the shelf life or effecté¥eness of the antibody or antibody
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simlar to those used for passive imunization of humans wi th other
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anti bodi es or antigen- ing fragme e present I nvention can be
conditions of manufacture and storage. The composition can be formulated as a solution,

25 -microemulsion, dispersion, liposome, or other ordered structure suitable to - high drug - -
concentration. Sterile injectable solutions can be prepared by incorporating the anti-IL-5
antibody in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the active compound into a sterile vehicle that

30 contains a basic dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and freeze-drying that yieldsa powder of
the active ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof. The proper fluidity of a solution can be maintained, for example, 't;y the use of

35  acoating such as lecithin, by the maintenance of the required particle size in the case of

dispersion and by the use of surfactants. Prolonged absorption of injectable compositions can



adm ni stered by a variety of nethods known in the art, although for many
therapeutic applications, the preferred route/node of admnistration is
subcut aneous, intramuscul ar, 10 intravenous or infusion. As 'Ig?ﬁ
appreciated by the skilled artisan, the route and/or node o %%é ﬁ@tration
wi |l vary depending upon the desired results. In certain enbodi ments, the
active conpound nmay be prepared with a carrier that will protect the
conpound agai nst rapid rel ease, such as a 4ontrolled rel ease fornul ati on,

i ncluding inplants, transdermal patches, and m croencapsul ated delivery
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that bind other targets (e.g., antibodies that bind one or " nore growth

factors or skiledin thesrtobees hai, Susteined sud Canteolled Renase Byug Rglivery Systerns, JeBuce
IL-5 prod lon or tivi such ,as - S,RiNdi ng proteins, antisense

ol i gonucl egfofbmggn’a?aa%féfﬁ_%ercﬂ% I%_“f g%er(l,gﬁ?or, peptide anal ogues t hat
bllock 13¢5 receptor atédraai tfiPodifithtdthe ahth-1125 ARGy anti SR HERERE HaGRIeAS 0and
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diet. For oral therapeutic administration, the compounds may be incorporated with excipients
25  and used in the fohn of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspension:
syrups, wafers, and the like. To administer a compoﬁnd of the invention by other than
‘parenteral administration, it may be necessary to coat the compound with, or co-administer the
compound with, a maieri al to prevent its inactivation.
Supplementary active compounds can also be incorporated into the
30 compositions. In certain cmbc;diments, an anti-IL-5 antibody of the invention is coformulated
with and/or coadministered with one or m_ofe additional thef:apeutic agents. These agents
include, without limitation, antibodies that bind other targets (e.g., antibodies that-bind one or
more growth factors or cytokines or their cell surface receptors), agents that reduce IL-5
production or activity, such as IL-5 binding proteins, antisense oligonucleotides against IL-5 ¢
35 IL-5 receptor, peptide analogues that block IL-5 receptor activation, soluble IL-5 receptor,
glucocorticoids and cyclosporin, and agents that inhibit eosinophil production, maturation,

survival, activation, or migration from the bone marrow, such as corticosteroids. Such



vari ous nonot herapi es. The pharmaceuti cal conpositions of the invention may

i nclude a "therapeutically effective anount” or a "prophylactically
effective amount™ of an antibody or 10 anti body portion of the invention. A
"therapeutically effective amount” refers to an anount effeﬁtiig ’@fﬁt dosages
and for periods of tine necessary, to achieve the desired t el'9 E«g I C

result. A therapeutically effective anmount of the antibody or anti body
portion may vary according to factors.4§uch as the disease state, age, sex,
and weight of the individual, and the ability of the antibody or antibody
por ti%n combaation therapi@sSmagrbquies poves dosages bfthe aoli-IL-Gletibody ahd/ohtheapeut i cal |y
effective anount is also one_in which any.toxic o detrinental effects of the
ant i bodydaynigigred sgents.sbus 3v@iding possibladoxishiss °5§'°‘PH£°3PHBF assacialed Vit theenet i ci al
ef fects. ! ically effective anobunt” refers to an anount
effecti\ygﬁogtﬂg'g@géjé@%%nd for periods of tinme necessary, to achieve the

desi red prophyl actjhe phesndceutichy gompdsitions of thedneenpon piayl iaclud€adose i s used in
subjects prior to or at an ear|ier stage of disease, the prophylactically

ef f ect | véempentiealivtetizriive amountser 3 papphvincticlbr effsstive amput” of e anihadydfount |

CosofF GRERAR IR of e AeHior At RerBblicRfy SO LBUE RERY BAnTRRARESE |
nmay be @Ritivies hiedoRbges 288 Yo pRHodd ofi tiiSnctesasy, tycHie can et eheabearier time or

the dose may be proportionally reduced or_increased as indicated by the
exi genciremiltoA thérapauticalhyeffactive ampunitof ghe. antibody orantibedy perjiopIIayNANt ageous t o

f | | it in.d it f
adn ni <FATRDE st U e tile e 55 ALbeioR{ SRehf lp B8 Eacind b o
refers Lgilppyshe ahlidodyHraatissdsy ﬂdéﬂidxﬁo%ﬂbf& adesifedreédonse/intae amidwdhar At he

manmal i an subjects to'be treatfed; each unit containing a predetern ned
quants t yhesipenticallyeeffeotipoamaunt 33 dsd enedd Whiclparotigeis of detraesrital @ffectsioé thepeut i ¢

f f in. ith th i red ph ical carrier. T
Spect 11 CHIPEH R st nictch b8 GuP Rt By R BGFPERIS BendRif BettsarS at ed by
and di r egighlyldeRQANY ffectiRt dnfblunt18fer Yo tQnfduat aFéctive, 5t id6Saget aﬁmrgeﬁbdxg&b(/band

the particular therapeutic or prophylactic effect to be achieved, an
t he | i mitimgtnegessanyntocachieve ithe debicedsprophyflactisirpmnlin di ypisalls sibceampraphylbaspydaser t he

treatment of .sensitivity in individuals..An ex | ary,. non=limting range for
2 ¢ her apotet Ehfibyec Pirin phpaBeniel 1 GeS st et HT wlblviadliuy ffesived, [ Dody or
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ng/ kg, nore preferably 0.1-20 ng/ kg, and even nore preferably 1-10 ng/ kg

(e.g., at 0.3, 1, Desags mgimen} malbeiadjusied e providedhe bptimumsiegiced/ mesprase may vary
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several divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. It is especially
25 - advantageous to formulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to physically
discrete units suited as unitary dosages for the mammalian subjects to be treated; each unit
containing a predetermined ;quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for
30 the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the antibody and. the particular therapeutic or
prophylactic effect to be achieved, and (b)lr the limitations inherent in the art of compounding
such an antibody for the treatment of sensitivity in individuals. , _
An exemplary, non-limiting range for a therapeutically or prophylact.ically
35 effective amount of an antibody or antibody portion of the invention is 0.1-100 mg/kg, more
preferably 0.1-50 mg/kg, more preferably 0.1-20 mg/kg, and even more preferably 1-10 mg/kg
(e.g.,at 0.3, 1, or 3 mg/kg). Itis to be noted that dosage values may vary with the type and




subj ect, specific dosage regi mens should be adjusted over tinme according to
the individual need and the professional judgnent of the person

adm ni stering or supervising the admnistration of the copb@ﬁ?ﬂm@ns, and

t hat dosage ranges set forth herein are exenplary only and are not intended
to limt the scope or practice of the. clainmed conposition.” 10 Anof hier aspect
of the present invention provides kits conprising the anti-IL-S antibodies
or antigen-binding fragnents andithe phar#ficeutical conpositions conprising
thes antibodies. A kit may inclyde, in addition to the antibody or

phar maceut sg@titycefithe soridition, to bdiaHguimed.iIcisas be Nethapandarsto@D@at for ady pdrticil®y al so
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bl ot or immunoprecipitation, The anti-IL-5 antibodies of the 25 invention
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second anti body or other nolecule that can bind the anti-IL-S antibody is

| abel ed. Asethad descnibedhbaleivt o one of skill in the art, a second antibody is
chosen that is able to specifically bind the specific species and cl ass of
the first antibody. For 35 exanple, if the anti-IL-S antibody is a.human 1gG
then the spRenskEtMdanddsk@dike ™y be an anti- human-1gG Qher nol ecul es that
can bind to antibodies Tnclude, without |limtation, Protein A and Protein G
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conventional immunoassay, including, without limitation, an ELISA, an RIA, FACS, tissue
immunohistochemistry, Western blot or immunoprecipitation. The anti-IL-5 antibodies of the
25 inventionmay be-used to detect IL-5 from humans:: In-another embodiment, the anti-IL-5
- antibodies may be used to detect IL-5 from Old World primates such as cynomologous and
rhesus monkeys, chimpanzees and apes. The invention provides a method for detecting IL-5 in
a biological sample comprising contacting a biological sample with an anti-IL-5 antibody of
the invention antigen-binding fragments thereof and detecting the antibody bound to IL-5, to
30 detect the IL-5 in the biological sample. In one embodiment, the anti-IL-5 antibody is directly
labeled with a detectable label. In another embodiment, the anti-IL-5 antibody (the first
antibody) is unlabeled and a second antibddy or other molec'ﬁle that can bind the anti-IL-5
antibody is labeled. As is well known to one of skill in the art, a second antibody is chosen
that is able to specifically bind the specific species and class of the first antibody. For
35 example, if the anti-IL-5 antibody is a human IgG, then the secondary antibody may be an anti-
human-IgG. Other molecules that can bind to antibodies include, without limitation, Protein A

and Protein G, both of which are available commefcially, e.g., from Pierce Chemical Co.
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I ncl ude various enzynes, prosthetlc groups, fluorescent materials,

| um nescent nmaterials and radioactive materials. Exanples of suitable
enzymes include horseradi sh peroxi dase, al kaline phosphatase,

/ 3-gal act osi dase, or acetylcholinesterase; exanples of suitable prosthetic
group conplexes include streptavidin/biotin and avidin/biotin; d&xafff #86 of
suitable fluorescent 10 materials include unbelliferone, quoresceln

fl uorescein isothiocyanate, rhodam ne, ﬁﬁchlorotriazinylanine f1 uor escei n
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Therapeutic Methods of Use

25 o - - In another embodiment, the invention provides a method for inhibiting IL-5 -
activity by administering an anti-IL-5 antibody of the invention or an antigen-binding fragmen
thereof to a patient in need thereof. Any of the types of antibodies described herein may be
used therapeutically. In a preferred embodiment, the anti-IL-5 antibody is a human antibody.
In another preferred embodiment, the IL-5 is human and the patient is a human patient...

30 Alternatively, the antibody or .ﬁ'agment may be administered to a non-human mammal
expressing an IL-5 wifh which the antibody cross-reacts (i.e. a primate, cynomologous or
rhesus monkey) for veterinary purposes ér as an animal model of human disease.. Such animal
models may be useful for evaluating the therapeutic efﬁcacy-of antibodies of this invention.

As used herein, the term “a disorder in which IL-5 activity is detriméntal” is

35 intended to include diseases and other disorders in which the presence of IL-5 in a subject

suffering from the disorder has been shown to be or is suspected of being either responsible fo

the pathophvsiology of the disorder or a factor that contributes to a worsening of the disorder.



of IL-5 activity is expected to alleviate the synptons and/or progression of
the disorder. Suc |IL-5 nediated disorders include, but are not limted to,
allergic disorders, particularly allergic disorders of the skin and

pul nonary tissues and pul nonary inflammuation. Such disorder 10e

evi denced, for exanple, by an increased nunber of eosi nophi and/ or
basophils in the bon 10 marrow, bl ood or other tissues, or in bronchoal veol ar
| avage (BAL) fluid. In particulari such dPsorders may be characterized by
pul nonary or cutaneous eosi nophilid a, bronchial hyper- responsiveness,
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In another preferred embodiment, an anti-IL-5 antibody may be administered to

25 apatient having increased levels of eosinophils in bone marrow, blood or other body tissues.
Increased eosinophil presence is known in the art to be associates with diseases such as, .
without limitation, asthma, asthma exacerbations, asthma worsening episodes, chronic
pneumonia, allergic rhinitié, perennial allergic rhinitis, allergic bronchopulmonary
aspergillosis, hypereosinophilia, Churg-Strauss syndrome, atopic dermatitis; onchocercal

30 dermatitis, episodic angiodema, eosinophilic myalgia syndrome, coeliac disease, eosinophilic
gastroenteritis, helminth infections, Hodgkins disease, nasal polyps, Loeffler’s syndrome,
urtic_:éria, hypereosinophilic bronchitis, arteritis nodosa, sinusitis, chronic sinusitis, eosinophilic
esophagitis, allergic eosinophilic esophagitis, allergic conjunctivitis. In a preferred
embodiment, the anti-IL-5 antibody of the invention or an antigen-binding fragment thereof is

35 administered to a paﬁent with asthma. In an even more preferred embodiment, the method

prevents or reduces.the severity of the disease.
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about once every six nonths, and preferably may be adm nistered via an oral,
mucosal, buccal, intranasal, inhalable, intravenous, subcutaneous,

i ntramuscul ar, parenteral, intratunor or topical route. The anti body may

al so be admi nistered continuously via a mnipunp. The antibpflyrgegerally
will be adm nistered for as long as the disease condition is present 10
provi ded that the anti body causes the chdltlon to stop worsening or to

i nprove. The antibody w Il generally bé“adm nistered as part of a

phar maceutical conposition as described supra, The antibody nmay also be
adni ni%st ered pr ophylhganiikedy oy fiagmeniapy boadmaistared &pmezrbgut:thrqertfmesrﬁmlmt@n

d/ hi | filt Thi
oef ul | AOOPAPFERYEY RO and Bt eral RS o HTs A A B oA SRPBisetlopi ng
an |L- S riﬁgdn%zﬂf%ﬂ.ﬂaﬂl@ 1§l‘?§\‘eﬂé’|&hkdb‘cﬂﬁﬁé@tselﬂtrﬁﬁﬂﬁﬂuﬂdroﬁbrentéﬁ[‘Qnt?aﬁ@:h@pb'r The .
nucl eic acid nol ecul es of the instant invention may be adninistered to a

pati ent itopiced eolite. h@hemﬂlbmdﬁngaralsotbhedmpystefﬁdetonmoaply vrmg'nbmpémhé'ﬁlel n vivo
ic ac nol ecul es encodi ng

ot h . hadiyeBiinsraln FEbF i SRET Iora Brs g i G s Ebmift SRrsERt *rn & vore
pr ef efg eqhrSanQdh IRAL antfb@@y @Mﬁla@ﬂh@ céﬁdlgorf%' s‘?&;ﬁiv@x%eﬁ’ihg or ﬁﬂl%]ﬂb@é eTiRCantibedy t hat

they are stably integrated into the chronmosone of B cells ‘because these
cel I's ar evii gewsrally Izaea;ﬂnnmrstqncd)atmarmg agphrinsdités] compesitonedsatesatbed rapui. ment
precurso l1s. are tran fected orm)ﬁfect d. ex,vivo and r@ transpl ant ed

into a pgthéﬂt(t‘equHrW@’e sq pegdoyjpistered pip ’é‘rﬂfgﬂltﬁﬁﬁ?"e“bf’ Zét’sor B cells
or Ot her ifdhfatRinunla S6LASHHIL IAKMAR BEh Gbckiritgs HROUAY bO olfRbaAY uskisl e |
type of interest. Typical Vectors used for genetherapy I nc |'I posones,
pl asm ds ,pamntsmhaahawnelmn showrstedtaves higher nsk ofideselopagendiLi I mséintedroat
adeno-associ a ises, After infection either in vivo or ex vivo, levels
of an]tﬁab88§)“ Fr@ f‘tﬁ C‘Pﬂﬁ}“% monitored by taking a sanple fromthe treated
patient and using any inmunoassay known in 30 the art and discussed herein.
In a preferred enbodi ment, the gene therapy method conprises the steps of
adm ni st éenad@hempef f ecti ve amount of an isolated nucleic acid nolecul e

encodi ng the heavy_ chain or the anti gen-bi nding portion thereof t he human
ant i body and expr ed 8¢ AEclei acidueelgsules %&%W@EYH@O“IWPYMHBP'SM ‘@idrent

t he gene A ARk n fectlve
amount of an |so %Q%Jgfg&c ﬂz.é(?l j%%@%@@fﬁ% glﬁng tﬁe}%%ﬁpgc aP?E or the
ant i gdn- lpr&fcirmb:mhndhmaﬂ mkdrieadid afoldchizs bnovdimgabwith bhda/vyadhdufmﬂrﬂsglt ehaihhe

nucleic acid .nplecule. In a nore pre red_ net hod, the gene theraq nmet hod

conpr i sedraadginisierrd top pationt ipa m%vregﬁreé epbedinng ﬂawcéeﬁ FITBRISHIEHAR bot
and i ntr 3p&ii&ORE Aok thitey Se SRy IhteRalid intGHRL PhrBmbESHé Y£H cells because these

cells are specialized for producing antibodies. In a preferred embodiment, precursor B cells

are transfected or infected ex vivo and re-transplanted into a patient in need thereof. In another
25 embodiment, precursor B cells or other cells are infected in vivo using a -

virus known to infect the cell type of interest. Typical vectors used for gene therapy include

liposomes, plasmids, or viral vectors, such as retroviruses, adenoviruses and adeno-associated

viruses. After infection either in vivo or ex vivo, levels of antibody expression may be

monitored by taking a sample from the treated patient and using any immunoassay known in
30 the art and discussed herein.

In a preferred embodiment, the gene therapy method comprises the steps of
administering an effective amount of an isolated nucleic acid molecule encoding the heavy
chain or the antigen-binding portion thereof of the human antibody and expressing the nucleic
acid molecule. In another embodiment, the gene therapy method comprises the steps of

35 administering an effective amount of an isolated nucleic acid molecule encoding the light chair
or the antigen-binding portion thereof of the human antibody and expressing'the nucleic acid

molecule. In a more preferred method, the gene therapy method comprises the steps of




antigen in the formof conjugate in which human IL-5 was chemically
conjugated to a nouse anti-CD3 antibody. Spleen and/or |ynph node cells from
i mmuni zed mce were fused with either the non-secretory nyel oma

P3- X63- Ag8. 653 cel | line (ATCC, Rockville, MD) or the nyelona 10 qupggiimﬁ
cell line (B. Dianond, Al bert Einstein College of Mdicine, NY),

previ ously descri bed (Gal fre and M| steinsgy Methods Enzynol . 73:3-46, 1981).
Cultures were regularly examned for hybrid cell growh, and supernatants

Scroen Sor bne- B EEh BuS el BY P Rans B FE P o Hipl b foqea™
Bi ndi ng Assmgeﬂd ﬁéf@dnabfe& i 1ﬁmﬁ@rdhmmL5§>w@aémﬁlkall co‘iumtddqsra Adusé 9/ m

in Coating buffer (0.1 Mc onate buffer, pH 9.6 and /1 NaHCO3 (MW
84)) and |ﬁﬁb§52l3édtlb¢d)ﬂ C overnight or at 37 C for 2 hours The pl at es wer e

hed h h ff 04 2Q 20. PB ked
wth 200 | el of CoPRER Mg I nd B ek m%ﬁwﬁmaver?éw?%m@ ther®
Thi mer osal thefohX%ed?BSly xfn%loﬂ'langLD%ﬁh/g‘R(B‘SmcEl? HH@(MQCeRoadm

times with washing buffer (or controls) was ad dto
t he welllDs NRE-bdlhcalblane(d. ﬁlammml)r/rﬁﬂ@mﬁmanem@oliege of Mudinine, NY X ey previoaslywashes

(Cal't mg. " cebessBioie saleioinebenogs 2 idb: (R0 GilRies St tedlafly) vas.
added to eaghiNe for H%\&l—:d &@1 a&@daﬁcpgupénﬂ%fs ﬁ&mmgmwenswﬁsm h‘%rbn?{;ﬁ aPl ates

were washed and 100 pl of opl ng solution (10 substrat 7.14
g/ 1 citricwaricdllestet ﬁ)ﬁagﬁn@/r)lEHISmsnreersfodtherprmnmfdnm)an IgG/lappa specific for
o- phenyl enﬁ?' amne (Sigma, cat. no. P-7288), and 10 Al 30% H202) was added
to each wett™?- After approximately 10 minutes, stop solution (2 M H2SO) was
added tg each well and the plates were analyzed 30 using an ELISA plate
reader at a wavel ength of 492 run. Positive cultures were transferred to
48- wel | pl A-E8imalirk A3sue subsequently transferred to 24-well plates after

ST S A Bt G S S !
di SproPO”bn%fFe?*(@éM@%ﬁF@ﬂ&ﬁu@ér B %arﬂ'ﬁ#?ﬁ Q\‘I g@)‘?‘gn& helSudfafgd 1o

an effect on class swtc |ng onas producing IL-5
speci fi c aoterningltiozat 3AIC fog%ohspﬁalewms wdemavaﬂhad gnhhmshlﬁg)bihﬂ'er (0SS Y6 Eveer ed

e S R OB BB A Dot
Scher i ng- Py@@@1¥4 Thinfefosain lgﬁqqf'S) f8rL1 hour at room temperature, and washed three more

times with washing buffer. Fifty ul/well of sample (or controls) was added to the wells and

incubated at room temperature for 2 hours. After three washes with washing buffer, 100
pliwell of detecting antibody goat anti-hulgGfc-HRP (Caltag, cat.#H10507) (and GT anti-

25 - hkappa-HRP in secondary screening) was added to each well and incubated for 1 hour at room
temperature. The plates were washed and 100 pul of developing sslution (10.m1 substrate
buffer, 7.14 g/l citnic acid and 16.96 g/l dibasic sodium phosphate), 10 mg o-phenylenediamine
(Sigma, cat. no. P-7288), and 10 pl 30% H,0,) was added to each well. After approximately
10 minutes, stop solution (2 M H,80,) was added to each well and the plates were analyzed

30 using an ELISA plate reader at a wavelength of 492 nm. Positive cultures were transferred to
48-well plates and were subsequently transferred to 24-well plates after reaching confluence.

A total of 116 hybridomas producing antibodies reactive with IL-5 were
obtained, of which 7 were IgG2 and 109 were IgG4. The disproportionate prevalence of IgG4
antibodies is thought to be related to an effect of IL-5 on class switching. Of the 1 i6

35 hybnidomas producing IL-5 specific antibodies, an IgG4/kappa hybridoma designated 20.13
was selected for further characterization based on their strong neutralization activity

comparable to that of a mouse IgG control antibociy (39D10 from Schering-Plough). .



5 adm nistering an effective amount of an isolated nucleic acid nolecule
encodi ng the heavy <chain or the antigen-binding portion thereof of the human
anti body and an effective anount o: an isolated nucleic acid nol ecule
encoding the light chain or the antigen-binding portion theregf; ﬂﬁ'mﬁﬁ human
anti body and expressing the nucleic acid nol ecules. The gene therapy nethod
may al so conprise the step of adninistergpg anot her agent that has simlar

t herapeutic 10 effects as the anti body of functional fragnment thereof, such

as those enuperated, supra. In érger.that this invention may_ be better
under stooddmingstenng angifesvexnmt 8t an isplateddaiucieis 3oid mplrsule eagading e beawy f or

pur poses of i t | O e conskr 4t t he
Ceope of Ehaih bt 2 shfthorHin e Yo ibrEor} nd Shef ARBRAY Mifan BRect FhbbIR ¢ o,
Pr oduci ngaf\zblatddimizleinidid adjeciiztenbadihethe difght dirin ervhe batbienvishdingpepaned,

sel ected, and assayed as follows: |munization and hybridonma generation A
total of Hesof gf@edmmag@ntlb@h@mi@émwmg/ma@uclplﬁtaéldgﬂ@léﬁée%fTllegepé themapyi ce 20

d ' i zed i | ' |
boton | TESHORTE S Y W S ARG bbah g R B HS SRR IED P 0
# | muogeffedtsoasttRe hhtivddy oF Rbkctotal iagmant therdef Qfch at thEseldnurat&dupra. CFMFA bot

20ug 10ug 2.3 weds 4 10" 13'.. SP3-5P6 7 10 15: SP7-SPIO in CFA/I'FA bol . 20
ug 10 ug 1-3 weeks Inorder tha this irgppiiorsmay by beiter gnderstoed.ghefrllowing ©RMAIESA bot

1o 10 ug $RsAgule The st et of s bR oRE Bt e Relic e 2
6 10 10 SERimiSRaZnd ot bf the fmAioiginkly ignAerd days 7 7 20 20 SP25-SP30 R b

or CFA hip 20 ug 10 us 2.3 weeks 5 8 10 10 SPJ I-SPJ2 Il S-anii m CD7 but 20
ug 20 ug 2.3 weeks 4 For base of tail (bot) imunizations, human IL-5 was

enul si gi ed in conplete Freund s adj 'PIE A) for the first immunization
and i A I nconpl ete Freund's adjuvant for subsequent imuni zations at

the doses and times i ghneaitied ofHOWEdontdsProdueidy ARGIIEIGRLLBAR! Mat i on, see
Eur opean Patent Application publication nunber EP0267779. or footpad (FP)
i nmuni zation, the afvetitpdieswedhedryantion wete prapaRediselgated,andtassagodres Bblowal s

(group 7)Immunization and hybridoma generation

A tota] of 288 IgG2 or IgG4 XenoMice™ divided into groups of 15 to 20 mice

20 aged 8 to 15 weeks were immunized according to the schedule shown in Table 4 below.

Table 4 I_mmunization Schedules

# mice ) dose
Grp Gamma-2 . C;mma 4 Fusion # immunogen route first others Interval # doses

i ‘ 10 1;5 ‘SPI-SPZ i.n CFA/IFA Bol 20 ug 10 ug 2.3 w?eks 4
T ST S SF3-5P6 ‘ ‘ 7

-2 .| 15 - SP7-5P10.. [-inCFA/IFA -~ - . [.bol.. .. |- 20ug--| 10ug . { 2-3 weeks -| 4
. 10 ‘ 15 SPI1-SPI4 ‘ 77
1% 3 SPI5.SPIS | inCFA/FA Bot Sow | 0w | Z3wes 13
NED 5 | sPs ‘ ' 7

4 120 ) ‘20 SP23-SP24 | in CFAAFA bot 20ug | 10ug 4-5 weeks ?
RS ST SP33-SP35 | mCFAIFA | bot 20ug | 10ug 34 weeks | €
6 10 EIO : S§P2)-8P22 | inRibi ) 20ug 10Dug 3-4 days 7
7 ‘ 20 20 SP25-5P30 { RibiorCFA bip 20ug 10ug 2-3 weeks 5
8 110 10 SP3I-5P32 | TL5-ant mCD3 Bot 20 ug ' 200 | 2-3weeks | 4

For base of tail (bot) immunizations, human IL-5 was emulsified in complete
Freund’s adjuvant (CFA) for the first immunization and in incomplete Freund’s adjuvant (IFA)
25  for subsequent immunizations at the doses and times indicated above. (For IL-5 sequence
information, see European Patent Application publication number EP0267775.) For footpad -

(FP) immunization, the antigen was emulsified in Ribi adjuvant. Some animéls {(group 7)




27 SEP 2u06 53 5 EXAMPLE 2 Proliferation assay for determ ning biologically
functional antibodies Affinity purified hybridom ascites and supernatants
were used for a quantitative functional assay for neutralization of

I L-5-induced proliferation of TFl cells 10 (DNAX). Briefly, pedbhbilhant human
IL-5 was difuted in 1% FBS RPM - 1640 culture nedia to a fihnal concéhtration
of 1.0 ng/nm, and the control anti body, 39D10 (Schering-Plough) was dil uted
to a final concentration of 1.0 g/m w th5}L- 5 media. Either the IL-5
solution or IL-5 plus 39D10 sol ytion was added to wells of 96-well plates.
Control sells contained only nedia or only IL-5. 15 TFl cells were washed
twce with RPM -1640 nedi a and resuspended to a final concentration of 2.5 X
105 TF1 cells per m ‘in FBS culture nd¥AMPLBE Al of the cell suspension was
added to each well [ 0 CO2. After 48
hours, 20,ul of Al arra ; e ' over ni ght .
The plates were anamﬂﬁae& pmﬁw lgbﬁhb&ﬁﬁ @&qemandpdugérﬁatraﬁ@dﬁre @dedd0r £xCi tation
wavel ength of 530 nm enission 20 wavel ength 90 nm and PMI of 600 volts.
Resul t s of qgenitative fupstingal assayforiyeurnlizaios of Pubiindusdd praliferstiomef TR ¢allss or

at_20.13. ff I t
ndaced! by AR Bek e moBart B vl Rah PSRRIt
20.13.3 V\/afsoiﬁﬁil%dndeﬂtrﬁﬁtﬁ] JfFr dngfmll ar'tRé eamasﬁt%dﬁwoqg% - ﬂqeﬁgh%mégmn
and nmurine IL-5 (Egan et al Res. 49: 779- 790 ('1999)). Briéfly, of
assay nedi diuted RRMinal @dmceerpthremfeln@ symflnvnﬂn IL-Sngtliat Fitheethe Mmehitmn oefL-5
| ut apt t ha d 1% t al
was added PUEREPTESGFRYT e Gltn 1o uPRLRepy Al a0 Charoh Wyl GoRained Pub e of
Mab 20. 13. 3r¥mygL-8dded to the wells and |ncubat ed at room tenperature for 30

m nutes. Twenty mcroliters (20 pl) of human -or nurine IL-5 (12 ng/m) was
added t©® each wel | (EBXteglls wereaashed twmetwnthlBBMI'IIE4(1nmdialamdumuq)qmdecbmraeﬁhaat a

trat f. 5 |
oo oot Benfion f 13 £ o2 1heels B m{in B lyripedi 0o Blofdhe s lHRPGMRLO"
and 5% CO2wagfdded & eadh Al 4Hd IMEBaﬁ:alfwsoss Wags a3 7totemdadged,! %féﬁﬁ@g&ﬁ!;' and

i ncubated for another 6 hours. 100 pil of a 10% SDS sol uti on was

each wel | 2&gl @ﬁx@alpmalﬁkuesvamdéed tocatiawell amd/i@cubagddt aveltightp Tht phatesevare anal yzed

on a Z 7 SEP_2006 o .
. analyzed usinga F tuoroCount’ plate reader at an excitation wavelength of 530 nm, emission

20 wavelength of 590 nm, and PMT of'600 volts.
Results of studies using antibody 20.13.3, purified from either acites or
supernatants, show that 20.13.3 effectively blocked cell proliferation induced by IL-5.

EXAMPLE 3 -

25 7 7 Determination of Neutralization ICs

Mab 20.13.3 was tested in the TF-1 anti-proliferation assay against both human
and murine IL-5 (Egan et al. Drug Res. 49:779-790 (1999)). Briefly, 50 ul of assay medium
(RPMI 1640 supplemented with 1% glutamine, 1% pen/strep solution, 0.1% mercaptoethanol,
0.05% fungizone and 1% fetal bovine serum) was added to wells of a 96-well culture plate.

30 Varying concentrations of Mab 20.13.3 were added to the wells and incubated at room
temperature for 30 minutes. Twenty mlcrohters (20 .ul) of human or murine IL-5 (12 ng/ml)
was added to each well (except negative controls). ‘'TF-1 cells were prepared at a concentration
of 5x10° cells per ml, and 30 ul aliquots of cell suspension were added to all wells. The plates
were incubated for 44-48 hours at 37 °C and 5% CO,. 25 gl of a Smg/ml MTT solution was

35 then added to each well and incubated for another 6 hours. 100 pl of a 10% SDS solution was

added to each well and the plastes were incubated overnight. The plates were analyzed on a



54 5 W MAX" spectrophotoneter. Results indicate that in the assay, Mb
20.13. 3 exhibits 1C50 values of 250 pM and 380 pM agai nst hunman and nuri ne

I L-5, respectively. EXAMPLE 4 In Vivo Functional Assay 10 An anti-IL-S

anti body of the invention was evaluated in a nouse nodel of emjt'g%emﬂ@ nduced
pul nonary i nflammation (Kung et al 1994). Briefly, mce sensitized wth

oval bumn (OVA) were dosed with either line, Mab 20.13.3 at 5, 1, 0.5, or
0.1 ng/kg s.c., or a positive control rine anti-1L-S mAb, TRFK-5 (Schering
Pl ough Research Institute; Mta et al., J. Inmunol. Methods 125:233 (1987))
at 1 59/ KWy MAX 2 specrophotometen. Bhsilts émdjeataihinhintbe assay ddhb 2@d3 Oéahibits IC50
Bronchoal veol ar | avage (BAL) fluid was collected 24 hrs post challenge and
cel | ul ar valyesef250 @M and 3&GipMERERSthymaand seprsnedohirespeetiieliecr ease in al |
paranmeters. Mab 20.13.3 significantly inhibited total cells and eosi nophils
in the BAL at 5, 1 and 0.5 ng/kg. The duration of activity of anti-IL-S

anti bodi es of the invention was evalpgiggLp20 i n the above-descri bed nodel.

M ce sensitized with oval bumn (O/A) Wwer€ dosed with either saline or ‘Mab
20.13.3 at 5 and 1 ng/kg s.c. 2 svo Pungti s eks, 6 weeks, 8 weeks or 12

I
weeks prior to challen it h. aerosol i.zed .OVA. Bronchpal veol ar | ayage fluid
was §8I lected 24 ﬁP@ﬁ?&g @H‘QP&%H@@%W(?"E%‘P Paf ﬁvrﬂ?l{@e @*B@?Sérfﬂ?‘ﬁgag Bl ood
sanpl es : : 49NBf; lele it
anal ysi Smﬁgﬁ‘e‘“@Sﬁ%@“‘%‘%“ﬁ%ﬁéﬂé‘f;{“% Npr%@%'.a%%g %%%?’Sﬂ?? R bi t ed
to?/;\ al hCFtilnhﬁbtmmd I\(/awb )gmggﬂgsrdiwntl@?@eBMmmhM_ lab_@g._\léﬁ az5hl,s;(?.5a,rm0|1Bn@é(3g§d .c.poti or to
c0si noph PETRTp SOl BAHG At o PR ARPR 15 c R g rsedin s B it ey g
dose. | nhi Ri{l I, _ RS ed 6w 12w
pri or togaﬁ'aﬁrg%ei g%/g?%g%%gg?/magg%%%%/ﬁ%@ﬁéﬁg (}]US rrgﬁﬁey model of
anti gén aenckotieed O30\ pBlomolnzlweolan {dvageréB ADnflilVwes eollested24 N3 P63t. chBllengel y, ni ne
nonkeys naturally sensitive t Ascaris scumwere first shamtreated wth,
vehicl e M@uh&&w&démlm %&Eﬁﬁgsf ug %ils?vﬁ%éwre?@éaa PR Ssol | zed
Ascari s (Janrt d: 5 : . i I - a BAL
fluid sal?rtépelfb \Algg3 % lﬂé%ltﬂggﬁg{r)]%e&atggg??%razg?;lb?%hé@%gg{ﬁp %L\%/gg’io tal'?led. The
cel I ul armgfugt ent of the BAL and bl ood sanpl es were deternmined. 35 Three weeks

£l ght een hour | at Bhe OTHEDT B AEBYeY QAL Ea FREgiEd ohf M SBT3 AG e 1 o
SCUMygndindndhsverdes@nied motdl. Mice sensitized with ovalbumin (OVA) were dosed with either
saline orMab 20.13.3 at 5 and 1 mg/kg s.c. 2 hrs, 2 weeks, 4 weeks, 6 weeks, 8 weeks or 12
weeks prior to challenge with aerosolized OVA. Bronchoalveolar lavage fluid was collected
24 brs post challenge and cellularity was determined. Blood samples were taken at the time of
BAL collection for pharmacokinetic analysis. The 5 and 1 mg/kg doses of Mab 20.13.3
25 significantly inhibited total cells and eosinophils in the BAL when given 2 hrs and 13 days
prior to OVA challenge. Mab 20.13.3 significantly inhibited total cells and eosinophils in the
BAL when given 4w prior to challenge only at the S mg/kg dose. Inhibition was no longer
observed when Mab 20.13.3 was dosed 6w-12w prior to challenge. ,
We evaluated Mab 20.13.3 in a cynomolgus monkey model of antigen induced
30 pulmonary inflammation (Mauser et al 1995). Briefly, nine monkeys naturally sensitive to
Ascaris suum were first sham treated with véhicle tsubcutancous saline) and 18 hrs later
challenged with aerosolized Ascaris suum (antigen). Twenty-four hours after Ascaris
challenge, a BAL fluid sample was collected and a peripheral blood sample was obtained. The
cellular content of the BAL and blood samples were determined.
35 Three weeks later, the nine monkeys were dosed with Mab 20.13.3 at 0.3 mg/kg

s.c. Eighteen hours later, the monkeys were challenged with aerosolized 4scaris suum and a




5 BAL sanple was collected 24 hrs |ater. Blood sanples were taken before and
at selected tine after admnistration of Ascaris suum Ascaris suum
chal l enge was repeated 4 and 8 weeks aft the initial dosing with Mab 20.13.3
and the cell content in the BAL fluid was anal yzed before n@;ﬂlk@grs after
each Ascaris challenge. Mali 20.13.3 significantly reduced th

I nduced accunul ati on of eosinophits in the BAL 4w after dosing with a trend
towards reduces it 10 |levels (55%reduct|(§|§) 8w after dosing. Mab 20.13.3
significantly reduced the nunber jof eosinophils in the peripheral blood 42h,
2w, 4w, Bw&hblsd:ﬁp\leacfalseolletmed Wghraildtér. [Rloed sampdésuwere m;kenbefomceard qrselected ting

| evel s by 14w. Anal ysi s of the Ful Human Antl-IL5

CE%(@ n?—gfl St ruct ural

Monoc! onal At fdspisgatio gy %em-ndscers St paligngeiey E?B%ﬂt%%“ BR& & weesks afh
accor dance n I

Sncot ng et inftidh 06sing NIA020,195 AIAMECIRBCHEAUEOAT, BHG vl SaBTE i bcfore |
nonocl onal aad2# hodis@fter d¥hatzedryzehdllengde. mmmeiss@mﬁcﬂitl}gmﬂﬁdwshé antiger- "V

BASE sequence directory’ (Tom.inson.et al., I\/Rg re for Protein 20
Engi neer i nddduesdircuagdtiogef epsip lﬁxab%@tf’ér 4y et%aasm&dvlmsasrsmﬂ {erasdpicdeneans .

To clongyt [@l@, from
appr oxi ﬁ%tg i:SI oq'g@&gﬂog?l&ggﬁgp&cog S by %(Egd%ﬂ%lfﬁg?@e e\ﬁﬁcédﬁﬂé %ﬁgﬁ nmet hod.
W T™ revereSﬂn(B}ﬂ'ﬂll@$1€fhlebEﬂphdiﬂ gy 2bs Rwod w) 8vg andiT2vi BfteralvdinigheitAdvels ragain,
RT/PCR kit (Clonetech). W used the following prinmers to anplify the cDNA.

25 Primer MAREAT PFe-desingdevelehkddWi ght Chain

5' - GGAAGAATTCACCCTGTGCAGGAGTCAGTCC- 3' (SEQ I D NO 19) Sense: vkol 6- Eco LC
Anti -sense: 5'- TGAGATCGAGGGCCCCTI CTCCCTCTAACACTCTCC-3' (SEQ I D ckp2-Apa NO
20) Heavy Chai n 5' - CCGGAATTCCAGAGAGAA GTI TG 3" (SEQ ID NO  Sense:
v3.23-Eco 21) Heavy Chain 5' - GAGAGAGA GACGGTGACCAGGGTTCCCT- 3

Anti-sepse: A4LS- shrabirdl Robfdsis o th MWy HinaFEn 908 Mefochonal Antibodies

To analyze the structure of antibodies produced in accordance with the

invention, we cloned and sequenced nucleic acids encoding heavy and light chain fragments

from hybridomas producing anti-IL-5 monoclonal antibodies. We analyzed all sequences by

alignments to the “V BASE sequence directory”'(Tomlinson et al., MRC Centre for Protein
20 Engineering, Cambridge,-UK) using MacVector and Geneworks software programs.

" To clone the cDNA encoding monoclonal antibody 20.13.3, we isolated RNA
from approximately 1 X 10° hybridoma cells by the RNAzo! (Tel-Test, INC.) method. We
reverse transcribed the mRNA using oligo-dT(18) and the Advantage  RT/PCR kit
(Clonetech). We used the following primers to amplify the cDNA.

25

Primer name Primer Sequence

Light Chain 5-GGAAGAATTCACCCTGTGCAGGAGTCAGTCC-3’ (SEQ ID NO: 19)
Sense: vk018-Eco

LC Anti-sense: 5-TGAGATCGAGGGCCCCTTCTCCCTCTAACACTCTCC-3’ (SEQID
ckp2-Apa NO: 20)

Heavy Chain 5-CCGGAATTCCAGAGAGAACTCACCATGGAGTTTG-3" (SEQ ID NO:
Sense: v3-23-Eco { 21) '

Heavy Chain - 5-GAGAGAGAGCTAGCTGAGGAGACGGTGACCAGGGTTCCCT-3’
Anti-sense; Jhd/5- | (SEQ ID NO: 22)
Nhe




20.13.3 cDNA Iight chain PCR products were el ectrophoreised in | %

agar ose/ TAE gel s and -760 bp band excised and purified with sephagl as beads
(Amersham) and subcloned into PCR TOPQ2.1 vector (lnvitrongen). cDNA inserts
wer e sequenced with dye priner sequencing kit (Applied BiosystepngM@@b
vk018- Eco and ckp2-Apa priners. 10 Sequence anal ysis was perforned using
SeqEd and Gene Works software. EcoRI/Apg% fragnments isolated fromidentified
pl asm ds were cloned into the expression vector pManuKappa. 20.13.3 heavy
chain PCR products were digested with Ecol U Nhel, electrophoreised in 1%
agar ose/ TAE gel s and -435 bp ‘band excised and purified with 15 sephagl as

Aner sh d sub d.into. 4. ith d
brimer soquenci g ePa et AR BE Rl RS sBlsCRi G RN e ©°
priners. JFansPAD dolsOn@ ~768 by Bahd bxRskcl Rfd PRAGENERN 8¢pHARIA beidsqAGEeriHandt | east

three reactions. "Gene Wilization Analysis 20 Table S'sets forth the gene
utili zat iandsubgldneé i26 PCR "BORQR1i vhotoa (Inmitmagen)d sBOA insetth wermesewensad woth,. TABLE

5 Heavy gnd Light Chai.n Ge i.lj.zation o] av ai.n,Kappa Li ght Chain
VH D JHi OKE pRmer sequiqncing ‘(‘éPfg%’)%eéij-‘%sdshﬂlﬁhwt%f’gﬁéd:?ﬂhgngé@@%%Bﬁﬂe{?n Anal ysi s
As Wi i1 ad: ' ' Vi ShaS imted
A B e e A g R P A S A

st ocast i daghgntydésodated fromIBentifivd pidsmadsywere chsndd kg fhee dxipgdssioolvaétor t r anscri pt s,

t here area nupber of secondary processes that occur, including, wthout
limitati 8an8BARRE ¢ hyper nutation, -additions, and CDR3 extensions. See, for

exanpl e, Mendez et »gla, : t] ' éﬁ*%’é@d HPES &/ SEP 2006 57

5 International Pa?g'%8'3ﬂ{}%?féﬁlﬁgwg§1f%%3,1 u Ii%ﬁlge)% 0C)cto et 11, 1998.

Accor di nglegtrophoreifadrih 164 agaresei TREE gels abxdd43 Sl bartduexeisedvend)punéfiat with pr edi ct ed

am ng aci d sequences_ of the _antibodies fromthg (c:ll]};@g obt ai ned fromt he |
0+ 1PBes

cl ondd. terbaglas(Amerham) g subslosediimtapMaprGapmpa wegiedrensed Midalygni no

actd . gpﬁg{gg WOt RITPADAfk BloslElells) Wth v3BERELS ahdh4REE pRfiflrd Vo 10 CDRS.

For each clone, we verified the sequence on both strands in at least three
reactions. | |
| Gene Utilization Analysis | _
20 Table 5 sets forth the gene utilization by the 20.13.3 hybridoma in accordance

with the invention.

TABLE 5 Heavy and Light Chain Gene Utilization

Clone Heavy Chain : Kappa Light Chain
VH D JH VK JK.
20.13.3 (3-23) D1-20 JH4B 08/018 JK4
DP-47
Mutation Analysis

As will be appreciated, gene utilization analysis provides only a limited
overview of antibody structure. As the B-cells in XenoMouse™ animals stocasticaily generate
30 V-D-J heavy or V-J kappa light chain transcripts, there are a number of secondary processes
that occur, including, without limitation, somatic hypermutation, —additions, and CDR3

extensions. See, for example, Mendez et al., Nature Ge_netics 15:146-156 (1997) and



10 vari abl e domain of Mab 20.13.3 contains five nutations fromgermine, one
each in CDR 1, CDR2, FR3, CDR3 and FR4. It will be appreciated that many of
t he above-identified am no acid substitution or insertions ﬁd @} Z@E cl ose
proximty to or within a CDR Such substitutions would appe@___tng‘ ear sone
ef fect upon the binding of the antibody to the IL-5 nol ecul e. Further, such
15 substitutions could have significant effect upon the affinity of the

anti bodi es. EXAMPLE 6 Deternination of APfinity Constants (Kd) of Fully
Human Anti-I1L-5 Mnocl onal Antibody by Kinetic Exclusion Assay 20 The

equi | i br§ uringiresiondl ReiconPwdivati anW.(§3d)4803, rpublisted Gastee |1 0nEI98amccbdihgly,20. 13. 3
was det er mi{]{&d usi ng thelwg NExXA 3000Th instrunent (Sapidyne Instrunments

Inc.). Th fRIBRECRaMDESnbRYHURRFG We gsnerpivd PredIRied emipe aridsseatenagselyiifret hod
based on meaRbidiAGdithe (RVASBbRAEN HonPhe LRGQIP! exed antibody in a mxture of
anti body, antigen and anti body-anti ger % conpl ex. The concentration of free
antibody is measur ed Thy heayyahiaingvatiabledoxniain f Mab 20. 5218 icontajpl digee amtinolicld zed
antigen for a very brief nme. ractice, this is acconplished by

i od_of ti |

flow ng t héué%lm%ﬁommg@eogéﬁ?m&gﬁrtsh@ indbﬁ?? rt&ropa&DReht Thydight skaled

particl Vaﬁﬁﬁggoﬂpﬂn%ﬂvﬁb%.ﬁ% Eom&?flé gve ﬂﬁﬁﬁ&&tﬁ@n%ﬁﬁﬁe IOHE%JCHWE?ID re
qui 't br a

anal yzed using custom Software. I um cons s areé calcul'ated using a

mat hemat i cDRY)ERBYCDRSemd®R4t he fol | owi ng assunptions: 30 [I11 1. The
bi nding follows the reversible binding equation for equilibrium Kon [Ab]
[Ag] = Koff [Ab Ag]; ItovillRsappisgipted thatmany 9é thembave-Mdentifigdamingragid sahstity

equal s anti z | ‘ : ntd . . 58 5
5 ot r umSh e (it n (105 B o Wi FEDRT SR ilibnE bobleappbitlo Ty
Al'l experi ieatsame effoctapon dr birdiag pLihé antitedy as thellli Hgoleeuleh EFukhérRiudh3000
Manual .  All runs were cgone In.duplicate. The follow ng table show the assay
condi t i bns Sybshtutionecasighays Stenkrant eibechupondhe atfiaesiof Hie aBodies.0. 1 nM and 0. 01
nM respectively: 10 Ab concentration 0.1nMO0.01 rim '

'EXAMPLE 6 _
Determination of Affinity Constants (K4) of Fully Human
Anti-IL-5 Monoclonal Antibody by Kinetic Exclusion Assa

20
The equilibrium dissociation constant (Kd) for human monoclonal antibody
20.13.3 was determined using the KinExA 3000 instrument (Sapidyne Instruments Inc.). Th
KinExA uses the principle of the Kinetic Exclusion Assay method based on measuring the
concentration of uncomplexed antibody in a mixture of antibody, antigen and antibody-antiger.
25 complex. The concentration of free antibody is méasured by exposing the mixture to a sblid-
phase immobilized antigen for a very brief period of time. In practice, this is accomplished by
flowing the solution phase antigen-antibody mixture past antigen coated particles trabped ina
flow cell. Data, generated by the instrument are analyzed using custom software. Equilibrium
constants are calculated using a mathematical theory based on the following assumptions:
30
1. The binding follows the re{rersiblé binding equation for equilibrium:

Kon [Ab] [Ag] = Korr [Ab Ag];

2. Antibody and antigen bind 1:1, and total antibody equals antigen-antibody
35 complex plus free antibody; and




Sanmpl e volunme: 500 ul 2000 ul Sample flowrate: 0.25 mM/mn 0.25 M/ mn
Label volume: 500 ul 500 ul Label flowrate: 0.25 mM/mn 0.25 m/mn

Hi ghest Ag concentration: 500 pM 40 pM Lowest Ag concentration: 0.5 pM 0. 07
pM 1 n each assay, two-fold serial dilutions of the antigen rgppﬁl@fpared and
m xed wth the antibody at constant concentration. The m xtfdr€'was i ncubated
for 2 hours at room tenperature to equid, brate. 15 Materials used in the
above assays were: ©Mab 20.13. 3; reconbi a§nt human | L-5 (rhlL-5) (avail able
fromSigm (Cat# | 5273), R&D Systens (Cat# 205-1L-005), Anmersham (Cat# ARM
19005)5 and Cal bi ochdmstiumeantsignat svlmeprly plamed fufres atibedy gongenirelien. ( Sapi dyne,
Cat No. 440198); Neutravidin (Pierce, Cat No. 31000); EZ-link TFP PEOG-Biotin
(Pierce, Cat No. 21219); Biotinylated rhlL-5 (Biotin/protein ratio: 19/1);

and Cy5 conj ugat ed bz ﬁﬁfd( : RS ™
Laboratories Cat. N%Hf%%f%&#%gw&gﬁ C ei&\[/}vredr”ggqggg%ed wi}tQE000

bi ot i nyl a¥gshal Al rénPRERIddNE th dpliSRE] THETBI1oWingltats1e khdve the 93t doRditidhd/For
particles with biotinylated |igands having short or nonexistent |inker arns".
For bi ot ithg/$tandaphKdfrunhat| AlscarzentiatipnsTef0. PEM pidoR.0hnivk gespsestvelt cor di ng to
manuf acturer's - recomendations (Pierce bulletin 0874). Biotin/protein ratio
was esti mat | ' +-H- - —glrve
analysis (0{1 and 0.01 nM Anti body concent r ati’d8FeNtitiPAe  TM " St andaf
(see Ki nExA|3000 . Manual for an expbanayi on of Dualj CuiQwd i\t a anal ysi p

met hods) generat ed good best fig—e e—fFor—d—wti—ct Ao The
cal cul ated K %f%@qu%r Meb 20, 137 Bbr ¢ b s _met Hod :b%HEaJ‘ysi s vwas 1.5 x
10-" M The! BampROfid8 raeKd cal cul abD@S i¥mby t he DJal O@Surl/ftnknown Anti gen)
met hod was L—gg O ™M—whict ’ atizabry CcioSes EP~2006 59| 5 to
t he Kd obt ai T elﬁ/\?%é‘ Dural Q riﬁ%wm ecul ar
wei ght  usedl Liabel flas¥ tai¢:at i on was 18@5mel4ninThe ki negt i c 023anymiss. i ndi caf es t hat

the anti bodi §f RIFRBBHcenraRer dr daBgEpNd Th  the | rvenkperspossess hig
affinities f —Fh g“8+ thi-s—speetiHeat-gr—anra—eta-rs—f he word
"conpri se, " | 6OWEEABEPRESRIIRY Juch02PMconpri ses” o 00BN sing" wil] be

understood to inply the inclusion of a stated
In each assay, two-fold serial dilutions of the antigen were prepared and mixed

with the antibody at constant concentration. The mixture was incubated for 2 hours at room
temperature to equilibrate. _

15 | Materials used in the above assays were: Mab 20.13.3; recombinant human
IL_5 (rhIL-5) (éVai]able from Sigma (Cat# I 5273), R&D Systems (Cat# 205-I1L-005),
Amersham (Cat# ARM19005), and Calbiochem (Cat# 407641)); PMMA particles, 8 micron
(Sapidyne, Cat No. 440198); Neutravidin (Pierce, Cat No. 31000); EZ-link TFP PEO-Biotin
(Pierce, Cat No. 21219); Biotinylated rhIL-5 (Biotin/protein ratio: 19/1); and Cy5 conjugated-

20 Goat anti-HulgG (H+L) (Jackson Immunoresearch Laboratories Cat. No 109-175-003). |
PMMA particles were coated with biotinylated rhIL-5 according to Sapidyne *Protocol for -
coating PMMA particles with biotinylated ligands having short or nonexistent linker arms”.
For biotinylation of rhIL-5 EZ-link TFP PEO-biotin was used according to manufacturer’s
recommendations (Pierce bulletin 0874). Biotin/p;otein rati_o was estimated using the HABA

25 assay (Pierce bulletin 0212).

Dual Curve analysis (O.f and 0.01 nM Antibody concentrations) in the

“Standard mode” (see KinExA 3000 Manual for an explanation of Dual Curve data analysis

methods) generated good best fit curve for Kd with clear minimum. The calculated Kd value
for Mab 20.13.3 for this method of analysis was 1.5 x 101" M. The Mab 20.13.3 Kd calculate
30 by the Dual Curve (Unknown Antigen) method was 1.95 x 10! M, which was realizably close




i nteger or group of integers but not the exclusion of any other integer or
group of integers. Al publications and patent applications cited in this
specification are herein incorporated by reference as if each individual
publication or patent application were specifically and i ndizv7' ﬁ gulggl
indicated to be incorporated by reference. Al though the foredoi %ﬁ

i nvention has been described in spne det agd by way of illustration and
exanpl e for purposes of clarity of understanding, it will be readily

apparent_ to those of. ordinar #1 jin the art in_light. of the teachjngs of
this invenfd %ﬁ?@@l‘a”&féﬁya' ﬁ[ﬁ‘ﬁa%ﬂée &ﬂ‘dﬁﬁaf’ﬁ@% if&ﬁ%ﬂﬂﬁﬁmolﬁﬁd@r Yéiehtet o
wi t hout depaytebnghidifidntR 1SBikdat or scope of the appended claims. E6 2 7 SEP

2006 We claim 1. An antibody or an antigen-binding fragnment thereof that
specifically binds |Thé&kinetrharabyisas mdicdtea thiai the dytitdidsrmgpeed inmoopdarsesvith heavy
chain am nQ acid sequence selected_ fromthe group consisting of: (a) the
amino aci d%é’é}‘(?éﬁ%?%sé?ssﬁ’&ﬁﬁf‘PH‘CSEQWUE}Z*N@:‘%Z with or without the signal
el d sequence. from r oie Qe BREYERERTIAM ol 5t Wokd Sopbrish o ietbBE 5" g
CDR3 artiOnosuhiad “sgprizests “sbmprising” SHbd HdMEBodS0 imply,thAMolutdn of asmedt i vel y.
2. The ant ingeody or an&%_g?n- biﬁn?iﬁ&qhgra nen%)éggggtr@glifn é[eo cl ai méjl,ngggrrst her
conpri si NgFEFT SHETOURY 1RICEERS YT BRI LEC SEHION F BngeRR0 .
consisting of: (a) tﬂﬁ ?ﬂﬁéﬂlﬁo | pﬁd‘?éi‘lp Ratidk cfted fnthish %&Aﬁ%'ﬁ%h einM th or
wi t hout the signal peB I de; f?% t'he anino acu§ sequencg romresi cfue 23-130
of SEQ | D iNchrpérateddyy refeeenaaianit eacti thdsedpabpubdicitionorpasind aplkbtichlWeref SEQ | D

NO 4; and (d). the CDRL, . CDﬁ%Z_and CDR3 am no acj d sequences. shown in SEQ I D
NOS: 14, specifigally ang indiyidyally ingiqaied tg be meprperatedibyareferenas; Althoughdbedresoingy a

nucl eoti-de: i 1 4 ACI : f ou
Const stiong € EA A M oGt Bai1 Bk, SEMISNRNR BRI TRl O 10,
wi t hout t helarity @fiahderpapting] et willhe reldilyadpparentac kitbss efioeiieey skilhimthernrtSEQghD NO

6; (c) the amno acid _sequence fromresi due 50-127 of SEQ ID NO 2; and
of the teachings of this 1nvention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.



S , Hi bl sttt el : : e
(d) the CDR1, CDR2 and CDR3 am no acid sequences shown in SEQ ID NOS: 8, 10,
AND 12, respectively. 61 2 7 SEP 2006 % A nucl eic acid nol ecul e conpri sing
a nucl eoti de sequence sel ected fromthg‘ group consisting of: (a) the
nucl eoti de sequence from nucl eoti de 1-709, 1102-1137, 1256- 15}3;5 ,ﬁ?ﬁ
1683-2002 of SEQ ID NO 1; (b) the nucleotide sequence from nucI'SEo |Ele
58-709, WlQfhi37, 1256-1585, and 1683-2002 of SEQ ID NO 1; (c) the
nucl eoti de sequence from nucl eotide 58-709 of SEQID NGO 1; (d) the

| eotid L f | eotide,148 to 381 of .SEQ | D, I : th
T o e e T A o ke e ShebRR Ry bl () of
aci d ol \Qrdtkia sGRIMPRIEbSANSr Radit&lt @BfbHSesSAAN ERaiR RS A19d 3Rt Rlectdl d

sequence sel ected fromthe group consisting of. (a) the amno acid sequencé
set f or tfhompheSEQup Bomd@ting,ofwi t h or without the signal peptide; (b) the amino

aci d sequence, f{romr.esidye 23-130 aof SE 4. (&) the amno .acid
sequence frorﬁai@iaﬂﬂléo ﬁ%afﬁ‘@lel}?e ?é%’%n&‘}l@ﬁ%%«%@?wﬁbﬁ&tﬂe%&é and CDR3
am no_aglegdiggquences shown in SEQ ID NOS: 14, 16, and 18, respectively. 6. A
nucl ei ¢ "aci d ‘'nol ecul e conprising a nucl eoti de sequence selected fromthe

group consi st(bhtheaining agidtsheuenoe sheowr ST HASN{2eb;set forth in SEQ ID NO 3;
(b) the nucl eotjde sequence from.nucl eqti - t..forth jn SEQ ID NO 3;
(&) the nucl dbl lHeenies dancemengnlacrasts 51 &7 o5360IB NP n S50 1D No 3
and (d) the nueiREHRE CORYAAG TIIKD BN AP HoERY st ﬁﬁSEQQDt}hDSPS,SEQ I D
NO 3. 7. The nucleic acid nol ecule according to any one of clains 3-6,

oper abl yl0, AN d2, respeativelxpr essi on control sequence. 8. A host cell
transfornmed with a nucleic acid nolecule according to claim?7. 62 27SEP2096
9. A nethod for producing an i munogl obulin or an antigen binding fragnent
thereof that Bugeiahiikady &Saatig&ﬁbinan@ﬁé-‘g@ma& h&doffing BSclain®®, Rkther! turing a host

cell according to claims8. . .
comprising a light chain amino acid sequence selected from the group consisting of:

(a) the amino acid sequence set forth in SEQ ID NO: 4, with or without the signal
peptide;

(b) the amino acid sequence from residue 23-130 of SEQ ID NO: 4;

(c) the amino acid sequence from residue 46-119 of SEQ ID NO: 4; and

(d) the CDR1, CDR2 and CDR3 amino acid sequences shown in SEQ' ID NOS:
14, 16, and 18, respectively.

3. A nucleic acid molecule comprising a nucleotide sequence encoding an amino
acid sequence selected from the group consisting of:

(a) the amino acid sequence set forth in SEQ ID NO: 2, with or without the signal
peptide;

(b) the amino acid sequence shown in SEQ ID NO: 6;

(c) the amino acid sequence from residue 50-127 of SEQ ID NO: 2; and

(d) the CDR1, CDR2 and CDR3 amino acid sequences shown in SEQ ID NOS: 8,
10, AND 12, respectively.




10. A host cell transfornmed with a nucleic acid nolecule according to claim3
or claim4 and a nucleic acid nolecule according to ctaim5 or claimé6. 11.
A met hod for producing an anti body or an antigen binding fragnent thereof
that specifically binds IL-5, conprisi®g the step of culturing a hostP é8p|
according to claim110. 12. A conposition conprising the antibody or fragnent
t her eof accordi to. cl.aiml or 2 and a ar.raceuti cal eptabl e
carrier. 13. %hggrglg%ﬂ%iﬁlgflborluec gec?ﬂnmrﬁﬁlgtaon‘gcﬁleéﬁtlﬁ?iﬂuef‘fﬁ ﬁehl%ltéa‘ﬁ%‘?fﬁrtﬁesi ng a
conponentgroupadonsik®sl 6ff om t he group consisting of: (a) a diagnostic agent; and
(b) a therapeutic agent, 14. A kit conprising the antibody or fragment

t her eof accor drihe necleotidersequence from mgleotide 10109t hE)Qahlthd)éiﬁ-biSSf, pedynent

t her eof a}%?_&gbfgﬁ}i&gﬁb@& f. or 2 or a conposition according to claim 12 or

13 for the preparat a'medi cament to prevent or inhibit a condition or
di sorder char g6} the hadeotide seqakast fivth hicldtids 5RVAODY110261 137he2s6sese@cami ding to
claim 15, wherein the condition or disorder is selected fromthe group
consi st i A§83£2002 et PiAQ IDNPhkm exacer bati ons, asthma wor seni ng epi sodes,

chroni c pneu [ rgic rhinktis ang| a i Wnitis, allergic
br onchopul rmggr ytﬁearslgéelécg% Isgg?egfgﬁ%]e et e&ﬁ%g%‘?b?ﬁbm@gr auss syndrone,
atopi ¢ der mayd} the nuclesthieGeigstice Gehimidlddtide 18Pt 6f SHQYIDAEDA]; 28@Si nophi lic
nyal gi a syndromne coel iac disease, cosinophilic gastroenteritis, helmnth
i nfections, Héelghe Auclentidssseuenae fam meleptide Sip2003 @SEQIPWI; L.Loef f | er' s
syndrone, urticaria, hypercosinophilic bronchitis, arteritis nodosa,
sinusitis, chronic sinusitis, cosinophilic esophagitis, allergic eosinophilic
esophagi tis, sahlmiclHicadi®joldtuld sonipriingle/nuclddbide senecémbaigigtan agligd m 15 or
16, wherein the nedi canent decreases or inhibits the infiltration of
eosi nophiafid spaienca selegediion;the group censiting Aff t he anti body or fragment thereof
according to i . Of r i f ding.to chaiml2 13 for
the preparati g#?ad&%m%ea&?%%%%%ce% gtﬁ%&%rnté\sggztﬁg%r *Th iogiwtltllhﬁgtr%l nggﬁQS
medi at ed paptides gi ¢ response in a subject. 19. Use of the antibody or fragnent
t hereof according to claim1 or 2 or a, conposition according to claim12 or
13 for the préphaamine asid seqyerredeare fesidus23-130afSHQ HYNS: 4 nhi biting an IL-5
nmedi at ed even . iS5G ' . ££9sk nophi |
proliferati onf(c)strrg% %%nt%idagﬁé %r%g\%@y%%@@gtlﬁ%r?&%n%lr% [ o'rf' ’%?f’t{ o the

(d) the CDR1, CDR2 and CDR3 amino acid sequences shown in SEQ ID NOS:

14, 16, and 18, respectively.

6. A nucleic acid molecule comprising a nucleotide sequence selected from the
group consisting of:

(a) the nucleotide sequence set forth in SEQ ID NO: 3;

(b) the nucleotide sequence from nucleotide 67-708 set forth in SEQ ID NO: 3;

(c) the nucleotide sequénce from nucleotide 67-390 set forth in SEQ ID NO: 3;
and

(d) the nucleotide sequence from nucleotide 67-357 set forth in SEQ ID NO: 3.

7. The nucleic acid molecule according to any one of claims 3-6, operably linked

to an expression control sequence.

8. A host cell transformed with a nucleic acid molecule according to claim 7.




bl oodstream adhesion to endothelium infiltration into tissues; (b)

pul monary edema; (c) bronchoconstriction; (d) airway hyperresponsiveness;
(e) pul nonary eosinophilia or neutrophiplia; (f) cutaneous ebsGFPEEE!i a; and
(g) airway epithelial damage. 20. The use according to any one of clains
17-19, wherein the nmedi canent contains another therapeutic agent. 21. Use of

the antibody ora i{eHHERE pidHRERE an3mARMAE RGP oFARhilghn Bindén@fra@me@ONPOSI ti on
accordi n&gto claim12 or 13 for the preparation of a nedi canent for

pr event i ingreof thahspeoificaly binds $L45i, neinpysing therstepl ofxutteriepg e dwost @l azcardi®gP 2006
22. Use pof .t.he, anti body or fragnent thereof according to claiml or 2 or a
conpositVHﬁmﬂb%ording to claim12 or 13 for the preparation of a nedi canent
for preventing or inhibiting IL-5 receptor nedi ated tyrosine

phosphorylation. 2 7 SEP 2006 SEQUENCE LI STI NG <110> Scheri ng Corporation
and Abgeni x, lha hosteelk trapsfermedSeith & n@oleicadcithmolbonle acdsrdingHMPEIMMOINOCL ONAL

ANTI BODI ES TO | NTERLEUKI N: 5 AND MET S . AND. C(gVP . TION:.  COVPRI SI NG SAME
<130> LI i’é‘BgW‘MQE 6 afgs ’E’T%Qeﬁﬁf% o y@ﬂ‘?i 09{%3.“11 '<210> 1 <211> 2002
<212> DNA <213> Honp sapi ens <220> <221> V region <222> (1)..(414) <223>
11. A method for producing an antibody or an antigen binding fragment thereof
that specifically binds IL-5, comprising the step of culturing a host cell according to

claim 10.

12. A composition comprising the antibody or fragment thereof according to

claim 1 or 2, and a pharmaceutically acceptable carrier.

13. The composition according to claim 12, further comprising a component
selected from the group consisting of:
(a) a diagnostic agent; and

(b) a therapeutic agent.
14. A kit comprising the antibody or fragment thereof according to claim 1 or 2.

15. Use of the antibody or fragment thereof according to claim 1 or 2 or a
composition according to claim 12 or 13 for the preparation of a medicament to prevent

or inhibit a condition 61' disorder characterized by undesired IL-5 activity.

16. The use according to claim 15, wherein the condition or disorder is selected
from the group consisting of: asthma, asthma exacerbations, asthma worsening episodes,
chronic pneumonia, allergic rhinitis, perennial allergic rhinitis, allergic
bronchopulmonary aspergillosis, hypereosinophilia, Churg- Strauss syndrome, atopic
dermatitis, onchocercal dermatitis, episodic angiodema, eosinophilic myalgia syndrome,

coeliac disease, eosinophilic gastroenteritis, helminth infections, Hodgkins disease, nasal




<220> <2.21> CH Cregion <222> (415)..(709) <223> <220> <221> Hinge
<222> (1102)..(1137) <223> <220> <221> CH2 C.region <222> (1256)..(1585)
. <223> <220> <221> CH3 C region <222>6§1683)"(2002) <223> <4037 %EP'HJUE
atggagtttg ggctgagctg getttttctt gtggetattt taaaaggtgt ccagtgtgad'6

gt gcagct gt tggagtctgg gggaggcttg gtacagcctg gggggtccct gagactctcc 120

t gt gcagcc at gc i t ct 180
000980000 VERasrHEEY sHidaRenaF bR BRSNS, HQRRTEER 200

gact ccgt gsinaggg chaaid situitin besissphilioero pleaitis, ella@aigansiacpkitt efdhagitis 300 2 7 SEP
2006 caaatgaaca gcctgagagc cgagggcacg gccgtatatt actgtgcgaa agagaggtat 360
aact ggaactllagiscapiletiViis.ggggccag ggaaccct gg tcaccgtctc ctcagctage 420
accaagggcc catccgtctt ccccctggeg ccctgetcca ggagcacctc cgagagcaca 480
gccgececct gg getgectggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 540

t caggcgccc t gatzageage agdogdiag & clainh ¢ § 0 U6, wherélf tinciagdicartémaiggrades op00
tactccctca gcagcgf ggt gaccgtgccc .t ccagcagct tgggcacgaa gacctacacc 660
tgcaacgtaﬁmgﬂﬁg@%@g@B“@@g@&ﬁ%ﬁ@ﬂ“ﬁ&@Q@@@@@éu&ﬁ@gagttgg t gagaggcca 720
gcacagggag ggagggtgtc tgctggaagc caggctcagc cctcctgect ggacgcaccc 780

cggct gtgca gccccagccc agggcagcaa ggcatgcccc atctgtctcc tcacccggag 840
gcctct gacc acctgdddead thgaitidadg gafrggaagttbirtef deggrdingitd thhimdcsrapget ¢ 900
cgggcagcca caggct ggat gcccctaccc ca%gccctgc gcat acaggg gcaggtgctg 960

* composition according to claim 12 or 13 for the preparation of a medicament for

preventing or inhibiting an IL-5 mediated allergic response in a subject.

19. Use of the antibody or fragment thereof according to claim 1 or 2 or a
composition according to claim 12 or 13 for the preparation of a medicament for
preventing or inhibiting an IL-5 mediated event selected from the group consisting of:

(a) eosinophil proliferation, maturation, survival, activation, migration into the
bloodstream, adhesion to endothelium, infiltration into tissues;

(b) pulmonary edema;

(c) bronchoconstriction;

(d) airway hyperresponsiveness;

(e) pulmonary eosinophilia or neutrophilia;

(f) cutaneous eosinophilia; and

(g) airway epithelial damage.

20. The use according to any one of claims 17-19, wherein the medicament

contains another therapeutic agent.

21. Use of the antibody or fragment thereof according to claim 1 or 2 or a
composition according to claim 12 or 13 for the preparation of a medicament for

preventing or inhibiting IL-5 binding to an IL-5 receptor.



cgct cagacc
aaaggccaaa
ctcccaat ct
agccaaccca
t ccagggaca

gagttcctgg

t gccaagagc cat at ccggg aggaccct gc
ctctccactc cctcagctca gacaccttct
tctctctgca gagtccaaat atggégcccc

ggcct cgececc tccagetcaa ggeg

acag

ggccccagcec gggt gct gac gcat ccacct

ABBHALHH adhORAMAEATARAGEA8 WA CPG! FhER! 0 1920

998086 Af th

at ct cccggacccct gagg

gaggagcagt tcaacag
t ggct gadki§vFEaagH

cacgtgcg

a@uﬁéi@%&%&%@m&{l@ﬁ%@gg&&%

ccctgaccta
ctcctcccag
at gcccatca
gt gccct aga
ccatctcttc

agcccacccc 1020
at ct gagt aa 1080,
tgcccaggta 1140

gt agcct kP 1860
ct cagcacct 1260

gacg tgagcCagga agaccccgag 1380
gt ccagt ta@mpasitingtaacgtingga cliimdlordddot e ptopasitgaciagasaiicaagt dgcgg 1440

.tcaccgtcc

ot

ek

gcacaaggac 1500
W¥hcct ccatc 1560

gagaaaacca tctccaaagc caaaggtggg acccacggggt gcgagggcc acat ggacag 1620

aggt cagct ¢ ggcccaccct ctgccctggg agtgaccgct gtgccaacct ctgtccctac 1680
agggcagccc cgagagccac aggtgtacac cctgccccca tcccaggagg agat gaccaa 1740
gaaccaggt c agcctgacct gcctggtcaa aggcttctac cccagcgaca tcgceccgtgga 1800

gt gggagagc aat gggcagc cggagaacaa ctacaagacc acgcctcccg tgctggactc 1860
cgacggctcc ttcttcctct acagcaggct aaccgtggac aagagcaggt ggcaggaggg 1920
gaatgtcttc tcatgctccg tgatgcatga ggctctgcac aaccactaca cacagaagag 1980
cctctcecctg tctectgggta as 2002 <210> 2 <211> 465 27 SEP 2006 Asp Ser Val Lys
Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn 85 90 95 Thr Leu Tyr Leu Gn
Met Asn Ser Leu Arg Ala Qu Asp Thr Ala val 100 105 110 Tyr Tyr Cys Ala Lys
Gu Arg Tyr Asn Trp Asn Tyr Leu His Tyr Trp 115 120 125 dy dn Gy Thr Leu
Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro 130 135 140 Ser Val Phe Pro Leu
Ala Pro Cys Ser Arg Ser Thr Ser Qu Ser Thr 145 150 155 160 Ala Ala Leu Gy
Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr 165 170 175 Val Ser Trp Asn
Ser Gy Ala Leu Thr Ser Gy Val H's Thr Phe Pro




180 185 190 Ala Val Leu An Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr

195 200 205 Val Pro Ser Ser Ser Leu Ay Thr Lys Thr Tyr Thr Cys Asn Val Asp
210 215 220 His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val G u Ser Lys Tyr

225 230 235 240 Gy Pro Pro Cys Pro Ser Cys Pro Ala Pro Gu Phefpetdy Ay
Pro 245 250 255 Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
Ser 260 265 270 Arg Thr Pr &EFUENCR/AISTHIG Cys Val Val Val Asp Val.Ser Gn GQu
Asp 275 280 _285. Pro Gu Val Gn Phe Asn Trp Tyr Val Asp Gy Val Gu Val His
Asn 29G15%5 §6‘?fr;}3?ac %rzfﬁ?nlﬁgﬁi?ﬁgﬁnﬂf'gI@u Ju dn Phe Asn Ser Thr Tyr Arg
Val 305 31§ ag?q(os A" Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn @y
Lys Qu 2 7 8EP 2006 <212> PRT f:. <213> Homo sapi ens <220> <221> S| GNAL

<222> (10> (#SMan maRROMA2ARTIREBZES Y ANTERLRKNRY R MELHEDE dP omkdsd8ion:<223>
<220> cewskbzridikaegi on <222> (.139)..(236) <223>

<130> LI01564WI
<160> 22
<170> PatentIn version 3.1

<210> 1

<211> 2002

<212> DNA

<213> ‘Homo sapiens

<220>

<221> V_region
<222> (1)..(414)
<223>

<220> ‘
<221> CH1 C_region
<222> (415)..(709)
<223>

<220> -

<221> Hinge

<222> (1102)..(1137)
<223>

<220>

<221> CH2 C_region
<222> (1256)..(1585)
<223>

<220>

<221> CH3 C_region
<222> (1683)..(2002)
<223>

;ﬁggzgtttg ggctgagctg gctttttctﬁ gtggctaftt taéaaggtgﬁ ccagpgtgag 60
gtgcagctgt tggagtctég gggaggcttg gtacagcctg gggggtcccf gagactctcc 120
tgtgcagcct ctggattcac ctttagcage tatgccatga gctgggtccg ccaggctcca 180
gggaaggggc tggagtgggt ctcaactatt agtggtagtg gtggtagcac atactacgca 240

gactccgtga agggccggtt caccatctcc agagacaatt ccaagaacac gctgtatctg 300




<221> CH2
. (465)
Lys Gy

E'"j {9 <223> <220>
Regi on
<223> <400> 2 Met

151015 Vval dn Cys du Val

<220> <221> Hi nge Region <222> (237)..(248)
<222> (249)..(358) <223> <220> <221> CH3 Region <22 es(fﬁe&gl]

Gu Phe Ay Leu Ser Trp Leu Phe Leu Val Ala 1
Gn Leu Leu Qu Ser Gly Gly Gy Leu Val dn 20
25 30__Pro Ser Leu Ar Ph hr Phe 35 40
45 s&Fa%"é’raaﬁ/%C%r%gﬁx%‘% 879 gg\?éﬁcg%‘tatb“t %Cgﬁr"“oagégag{'i% a ;e?‘% 50 55 60
G u Zs&gi% otS8Ectd¥actd %t§$5gc@ag gégscéacgg@cxc%actzh&cmt@g Al g 65 70 75 80

ttctatccca gagaggccaa agtfacagtgg aaggtggata acgccctcca
at Cgﬁ%@e@@géﬂ@aw@@agga@ac@ggh@mg@ct@ea%aawsbcaa%aﬁm cctgpagcect
cagcagcacc 600 ctgacgctga gcaaagcaga ctacgagaaa cacaaagtct acgcctgcga
agt c aeepaictfif Get@agggrc chgggagthc gurecgigacacaaagmyott §tegagamgeg gagagt gt 708
<210> 4 <211> 236 <212> PRT <213> Hono sapiens <220>

tcaggcgcce tgaccagcygg cgtgcacacc ttcceggcetg tcctacagte ctcaggactce 600"
tactccctca gcagegtggt gaccgtgecc tccagcagcet ﬁgggcacgaa gacctacacc 660
tgcaacgtag atcacaagcc cagcaacacc aaggtggaca agagagttgg tgagaggcca 720
gcacagggag ggagggtgtc tgctggaagc caggctcage cctcctgect ggacgcaccece 780
cggctgtgca gécccagccc agggcagcaa ggcatgcccce atctgtctee thcccggag 840
gcctctgacce accccactca tgc;caggga gagggtctte tggatttttc caccaggcete 900
cgggcagbca caggctggat gcccctaccc caggecctge gcatacaggg gcaggtgctg' 960
cgctcagacc tgccaagagc catatccggg aggaccctge c¢cctgaccta agcccacccc‘ 1026
aaaggccaaa ctctccactc cctcagctca gacaccttet ctectcccag atctgagtaa @ 1080
ctcccaatet tctcectcetgca gagtccaaat atggtccccce atgcccatca tgcccaggta 1140
agccaaccca ggcctcgccc.tccagctcaa ggcgggacag gtgccctaga gtagcctgcea 1200
tccagggaca ggccccagcc gggtgctgac gcatccacct ccatctette ctcagcacct 1260
gagttcctgg ggggaccatc agtcttcctg ttcccececcaa aacccaagga cactctcatg 1320
atctcccgga cccctgaggt cacgtgegtg gtggtggacg tgagccagga agaccccegag 1380-
gtccagttca actggtacgt ggatggcgtg gaggtgcata atgccaagac aaagecgegg 1440
gaggagcagt tcaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 1500
tggctgaacyg gcaaggagta caagtgcaag gtctccaaca aaggcthcc gtcctccatc 1560
gagaaaacca tctccaaagc caaaggtggg acccacgggg tgcgagggcec acatggacag 1620.
aggtcagetc ggcccaccct ctgcectgag agﬁgaccgct'gtgccaacct ctgtcectac 1680
agggcagecc cgagagccac aggtgtacac cctgecccca tcccaggagg agatgaccaa 1740
gaaccaggtc agcctgacct gectggtcaa aggettctac cccagegaca tcgecegtgga 1800
gtgggagagc aatgggcagc cggagaacaa ctacaagacc acgcctcceg tgctggacte 1860
cgacggctce ttcttectet acagcagget aaccgtggac aagagcagg£ ggcaggaggg 1926
gaatgtcttc tcatgctccg tgatgcatga ggctctgcac aaccactaca cacagaagag 1580
cctcgccctg tctctgggta aa | 2002
<210> 2

<211> 465




<221> Signal . Peptide <222> (1)..(22) <223> <400> 4 Met Asp Met Arg Val Pro

Al a
Asp
Arg
Trp
Al a
Ser
Ile
dy
Val
Ser
Tyr
Thr
N6

380
395

Gn Leu Leu Gy Leu Leu Leu Leu Trp 1 5 10 15 Leu Ser Ay Ala Arg Cys
Ile An Met Thr G n Ser Pro Ser Ser 20 25 30 Leu Ser Ala Ser Val Ay Asp
Val Thr Ile Thr Cys An Ala Ser 35 40 45 @ n Asp Ile 1T 8FAMMs Tyr Leu Asn
Tyr An A@n Lys Pro Ay Lys 50 55 60 Ala Pro Lys Leu Leu Ile Tyr Ser
SerAssfer dal Gus Fhy MEgPhgaffhr GRe7Rpr75rBAHsP Psy S LA psthe Ser Gy Ser Ay
Ay Thr Asp Phe $ir Plie Thr 85 9 95 Ile Ser SefS5Leu G n Pro A u Asp
Ala Thr Tyr Tyr Cys G n dn 100 105 110 Tyr Asp Asn His Pro Leu Thr the
Gly. V. u, J | 0,-12 I hr, Val Ala Ala Pro Ser
t heﬂﬁ ée‘l%rlaf% g?l](') ‘%rA%&sgerliégf%é &%Oélléaﬁg(f}f%g Iz_%-ﬁ \ﬁ\gs Ser Ay Thr Al a
Val Val Cys Leu Leu Asn Asn 145 150 155 160 Z 7 SEP 2006 325 k 330 335
Lys Cys Lys Val Ser Asn Lys Ay Leu Pro Ser Ser Ile Gu Lys 340 345 350
|| enetryt yysAlla Lys cthyadd byPmenArg L30T a.eGi msvalr iy Thr 355 360 365
Leu Pro Pna5Set A n Gu d w2kt Thr Lys Asn2& n Val Ser Leu Thr 370 375
Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Gu 385 390

400
Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro

130 135 140

Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr
145 150 155 160

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
165 170 175 '

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
180 © 185 190

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val vVal Thr
195 200 205

Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp
210 215 220

His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr
225 230 235 240

Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro
245 250 255

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
260 265 : 270

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val .Ser Gln Glu Asp
275 280 285 .

Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
290 295 300

Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val
305 310 315 : 320

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu



Ser Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu 405 410 415
f'l Asp Ser Asp Ay Ser Phe Phe Leu Tyr-Ser Arg Leu Thr Val Asp Lys 420 425
430 Ser Arg Trp An @u @y Asn Val Phe Ser Cys Ser Val Nﬁ SEP @.u 435 440
445 Ala Leu H's Asn His Tyr Thr An Lys Ser Leu Ser Lou Se Y. 450 455
460 Lys 465 <210> 3 <211> 708 <212> DNA <213> Honp sapi ens <400> 3

at ggaczkga RRJgt ccct gc tcagctcctg gggctcctge tgctctgget ctcaggtgec 60

agat gt3jdea Homeagprigng ccagtctcca tcctccctgt ctgcatctgt gggagacaga 120

gt caccat ca cttgccaggc gagtcaggac attatcaact atttaaattg gtatcagcag 180

aaacc a aa ccctaa actcctgatc tacagtgctt ccaatttgga aacaagagtc 240

ccatc ? ggaag tggttctggg acagatttta ctttcaccat cagcagcctg 300
cagcc gg ‘2 gcaac atattattgt caacagtatg ataatcaccc gctcactttc 360
gcggaggga ccaaggt gga gat cagacga actgtggctg caccatctgt cttcatcttc 420
ccgccatctg atgagcagtt gaaatctgga actgcctctg ttgtgtgcct gctgaataac.480 Z 7 SEP
2006 <2905 Thr Ile Ser Ay Ser Ay Ay Ser Thr Tyr Tyr Ala Asp Ser Val 50 55
60 Lage14d wahAigplichBedin 1|l e Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65 70 75
, 80 <2Rew G2A) Me13ABN Ser Leu Arg Ala.du Asp Thr Ala Val Tyr Tyr Cys 85 90
95 A233tys A u Arg Tyr Asn Trp AsnTyr Leu His Tyr Trp Ay An dy 100 105
110 Thr Leu Val Thr Val Ser Ser

<220>

<221> CH1 Region
<222> (139)..(236)
<223>

<220>

<221> Hinge Region
<222> (237)..(248)
<223> :

<220>

<221> CH2 Region
<222> (249)..(358)
<223>

<220>

<221> CH3 Region
<222> (359)..(465)
<223>

<400> 2
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly
1 5 ) 10 : i5

"Val Gln Cys Glu Val Gln Leu Léu Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 .45

Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ser Thr Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala
65 70 75 80




115 <210> 7 <211> 15 <212> DNA <213> Hono sapiens <400> 7 agctatgcca tgagc
15 <210> 8 <211> 5 <212> PRT <213> Honp sapiens <400> 8 Ser Tyr Al a Net
Ser 15 <210> 9 <211> 51 <212> DNA <213> Honp sapi ens <400>2$f€pt@§t agtg
gt agt ggt gg..t.agcacat ac tacgcagact ccgtgaaggg ¢ 51 <210> 10 <211>.17.. 12>
PRT <213> Hono sapiens <400> .10 Thr Ile Ser Ay Ser Ay Gy Ser Thr Tyr Tyr
Al a AsptSatcesy gpgpgacdasd; agpcpgtogRyggrggaiSERCQOFEccPlagcdgatapr o APEP A u Al a Lys
Valt Gn Trp Lys Val Asp Asn Ala Leu 165 170 175 Gn Ser Gy Asn Ser Gn Qu
Ser ValcoRPotgau ey aa_Y SEFIRGRINSIIEREFA 5EAWG T caTFRICTGF Sef0Qeu Ser Ser

Thr Logt;glgc é%?gé%gég%XE% @&g%dégggarxgcaaagtct acgectgcga agtcacccat 660

cagggcctga gctcgococcgt cacaaagagc ttcaacaggg gagagtgt 708

<210> 4

<211> 236

<212> PRT

<213> Homo sapiens

<220>

<221> Signal Peptide
<222> (1)..(22)
<223>

<400> 4
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 : 10 ~15

Leu Ser Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 ' . 30.

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Gln 2la Ser
35 40 45

Gln Asp Ile Ile Asn Tyr Leu Asn Trp Tvr Gln Gln Lys Pro Gly Lys
50 55 60

Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Asn Leu Glu Thr Arg Vval
65 70 75 80

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr
85 90 95

Yle Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln
100 105 110

Tyr Asp Asn His Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
115 120 ) 125

Arg Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
130 135 140

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
145 150 155 160



195 200 205 Qu Lys H's Lys Val Tyr Ala Cys Qu Val Thr Hs Gn Ay Leu Sere
210 215 220 Ser Pro Val Thr Lys Ser Phe Asn Arg Ay Qu Cys 225 230 235
<210> 5 <211> 414 <212> DNA <213> Hono sapi ens <400>226%quﬁgtttg
ggctgagetg getttttctt gtggctattt taaaaggtgt ccagtgtgag 60 gtgcaget gt

t ggagt ct gg gggaggcttg gtacagcctg gggggtccct gagactctcc 120 tgtgcagcect
ctggattcac ctttagcage tatgccatga gghgggtccg ccaggctepa 180 gggaaggggc

t ggagt gggt ctcaactatt agtggtagé#g gtggtagcac atactacgca 240 gactccgtga
agggccggtt caccatctcc agagacaajt ccaagaacac gctgtatctg 300 caaatgaaca

gcct gagane cgadggyacedg sgc agh divast Gladegt rogser dgaddgotiat L8600 aact ggaact

acctacacta ctgdgdfdccag ggaaccct gg4¥caccgtctc ctcad3814 <210> 6 <211> 119
<212> PRT <213> Honp sapiens <400> 6 Gu Val Gn Les Leu Gu Ser Ay Ay Ay
Leu Val Gn Pro Ay d 1 510 15 Ser. Leu Arg Leu Ser Cys Ala Ala Ser Ay,
Phe THF PfeS Pyge’%/laﬂfg’/s %y§336r° AFg %étp@eglﬁrrvﬁl\}‘é‘t’lr MY Gn Ala Pro @y Lys
Ay Leu A uTp val 35 40 45%1 sEP 2606 <2%D> 11 <211> 30 <212> DNA <213>
Hono sapi ens <400> 11

Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr

370 375 380

Val Glu Trp Glu
400

Asp Ile Ala
335

Leu Val Lys Gly Phe Tyr Pro Sef

390

Cys
385

val
415

Lys Thr Thr Pro Pro Leu

410

Asn Gly Gln Pro Glu Asn Asn Tyr

405

Ser

Thr Val
430

Phe Phe Leu Tyr Ser Arg Leu Asp Lys

425

Asp Gly Ser
420

Ser

Val Met His Glu

445

val Phe Ser

440

Trp Gln Glu Sexr Cys

435

Gly Asn

Ser Arg

Ser Leu Ser Leu Gly

460

Tyr Thr Ser Leu

455

Leu His Asn His Gln Lys

450

Ala

Lys
465

<210> 3

<211> 708

<212> DNA

<213> Homo sapiens

<400> 3

atggacatga
agatgtgaca
gtcaccatca
aaaccaggga
ccatcaaggt
cagcctgaag
ggcggaggga

ccgeccatctg

gggtcecetge
tccagatgac
cttgccagge
aagcccctaa
tcagtggaag
atattgcaac
ccaaggtgga

atgagcagtt

tcagctcctyg
ccagtctcca
gagtcaggac
actcctgatce
tggttctggg
atattattgt
gatcagacga

gaaatctgga

gggctcctge
tectecctgt
attatcaact
tacagtgétt
acagatttta
caacagtatg
actgtggctg

actgcctctg

tgctctggcect
ctgcatctgt
atttéaattg
céaatttgga
ctttcaccat
ataatcaccc
caccatctgt

ttgtgtgcct

ctcaggtgcc
gggagacaga
gtatcagcag
aacaagagtc
cagcagcctg
gctcactttce

cttcatcttce

gctgaataac

60
120
180
240
300
360
420

480



i

—gagaggt-at-a- act-ggaabta cctacactac-30 - <210> 12 <211> 10 <212> PRT <213> Hono

sapiens <400> 12 A u ArgTyr Asn Trp Asn Tyr Leu Hs Tyr 1 5 10 <210> 13
<211> 33 <212> DNA <213> Honp sapi ens <400> 13 caggcgagtc aggacatt at
caactattta aat 33 <210> 14 <211> 11 <212> PRT <213> Honp sapi ens <400> 14
Gn Ala Ser Gn Asp Ile Ile Asn Tyr Leu Asn 1 5 10 <210> 15 <?']1%EP?(QE <212>
DNA <213> Honp sapiens <400> 15 gtgcttccaa tttggaaaca 20 <210> 16 <211> 7
<212> S’R’I"glgﬁlﬂﬁ mrﬁlsa%ﬁre??’ Gy (Fer e Ser 'é%(raAJSeBSMHrL@J Au Thr 15

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr .
65 70 75 . 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cvs
85 : : 90 : 95

Ala Lys Glu Arg Tyr Asn Trp Asn Tyr Leu His Tyr Trp Gly Gln Gly
100 . -105 . 110

Thr Leu Val Thr Val Ser Ser
115

<210> 7

<211> 15

<212> DNA

<213> Homo sapiens

<400> 7 o
agctatgcca tgagc ‘ . 15

<210> 8

<211> 5 .

<212> PRT

<213> Homo sapiens

<400> 8

Ser Tyr Ala Met Ser
1 5

<210> 9

«<211> 51

<212> DNA

<213> Homo sapiens

<400> 9
actattagtg gtagtggtgg tagcacatac tacgcagact ccgtgaaggg ¢ 51

<210> 10

<211> 17

<212> PRT

<213> Homo sapiens

<400> 10
Thr Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly



.
27 SEP 2D06

sapi ens
<212> DNA <213> Honp sapi ens
<210> 20 <211>
ggccccttct ccctctaaca ctcetcec 36

Sapi eng,. £9P%zo 2k EOPARLSS @gﬁgmargtLYSaGCngggz?& hid 4.ed

| Y

Gln Ser Gly

Ser Thr Tyr

<210> 17 <211> 27
caacagtatg ataatcaccc gctcact 27
<400> 18 G n A@n Tyr Asp Asn H's Pro Leu Thr 1 5%

<400> 19 ggaagaattc accctgtgca ggagtcagtc c 31
<400> 20 tgagategag

DNA <213> Hono

36

165

180

195

Glu Lys His

21¢

Ser Preo Val

200

<210> 18 <211> 9.

<212> DNA <213> Hono sapi ens
<210> 21 <211> 34

170

185

Ser Leu Ser Ser Thr Leu Thr Leu

Lys Val Tyr Ala Cy¥s Glu vVal Thr

215

Thr Lys Ser Phe Asn Arg Gly Glu

225 230

<210> 5

<211> 414

<212> DNA

<213> Homo sapiens

<400> 5

atggagtttg ggctgagctg gctttttctt
gtgcagctgt tggagtctgg gggaggcttg
tgtgcagcct ctggattcac ctttagcagc
gggaaggggc tggagtgggt ctcaactatt
gactcegtga agggccggtt caccatctce
caaatgaaca gcctgagagc cgaggacacg
aactggaact acctacacta ctggggccag
<210> 6

<211> 119

<212> PRT

<213> Homo sapiens

<400> 6

1

5

235

gtggctattt
gtacagcctg
tatgccatga
agtgg;agtg
agagacaatt

gccgtatatt

ggaaccctgg

10

<212> DNA <213> Homp sapi ens

<400> 17

<212> PRT <213> Hono

<212>

175

Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp

190

Ser Lys Ala Asp Tyr

205

His
220

Cys

téaaaggtgt
gggggtccct
gctgggtceg
gtggtagcac
ccaagaacac
actgtgcgaa

tcaccgtctg

Gln Gly Leu Ser

ccagtgtgag
gagactctcc
ccagygctcca
atactacgca
gctgtatctg
agagaggtat

ctca

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25

20

30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly lys Gly Leu Glu Trp Val

35

40

45

T3E0AR9

<210> 22 <211>

€0
120
180
240
300
360

414

<211> 31




<212>DNA <213> Hono 'sapi ens <400> 22 gagagagagc
agggttccct 40

<210> 11

<211> 30

<212> DNA

<213> Homo sapiens

- <400> 11
gagaggtata actggaacta cctacactac

<210> 12

<211> 10

<212> PRT

<213> Homo sapiens

<400> 12

Glu Arg Tyr Asn Trp Asn Tyr Leu His Tyr
1 5 10

<210> 13

<211> 33

<212> DNA

<213> Homo sapiens

<400> 13
caggcgagtc aggacattat caactattta aat

<210> 14

<211> 11

<212> PRT

<213> Homo sapiens

<400> 14

Gln Ala Ser Gln Asp Ile Ile Asn Tyr Leu Asn
1 5 10

<210> 15

<211> 20

<212> DNA

<213> Homo sapiens

<400> 15
gtgcttccaa tttggaaaca

<210> 16

<211> 7

<212> PRT

<213> Homo sapiens

<400> 16

Ser Ala Ser Asn Leu Glu Thr
1 5

H .
t agct gagga gacggt gacc

77 SEP 1008

30

33

20



<210>
<211>
<212>
<213>

<400>

17

27

DNA

Homo sapiens

17

caacagtatg ataatcaccé gctcact

<210>
<211>
<212>
<213>

<400>
1

<210>
<211>

18

9

PRT

Homo sapiens

18
Gln Gln Tyr Asp Asn His Pro Leu Thr
5
19
31
DNA

<212>
<213>

<400>

Homo sapiens

19

ggaagaattc accctgtgca ggagtcagtc ¢

<210>
<211>

<212>

<213>

<400>

20

36

DNA

Homo sapiens

20

tgagatcgag ggccccttect cecctetaaca ctetcee

<210>
<211>
<212>
<213>

<400>

21

34

DNA -

Homo sapiens

21

ccggaattcc agagagaact caccatggag tttg

<210>
<211>
<212>
<213>

<400>

gagagagagc tagctgagga gacggtgacc agggttccet

22

40

DNA

Homo sapiens

22

77 SEP 2008

27 -

31

36

34

40




