WO 03/ 059282 PCT/ US03/ 00440 HUMAN MONOCLONAL ANTI BODI ES AGAI NST CD30
RELATED APPLI CATI ONS This application clains priority to U.S. Serial No.

60/ 347649wofmsloexspn January 9, 5 2002 U.S. Serial No. 6@ca0502004f0 | ed on
August 19, 2002, and U.S. Seri al . 60/ 431684 filed on Decenber 6, 2002,
the contents of whic "r = GE. CKGROUND OF
THE | NVENTI ON 10 The%ﬁgﬁg&gﬁ?ﬁé@& NCEHR (gﬁpgégve AT A% he ¢ unor
necrosis factor receptor (TNF-R) superfamly. This famly of nol ecul es has

vari abl e ho menbers and i ncludes nerve grow h factor
receptor (N@k&zg}(@‘q@%{: ;rf 120(b), CD27, CD40 and CD95. These

mol ecul es are typihislapylication sleires pretityliy U HeSepiebNened347649nfiled jopiJenuary 9,

cysteine-g i Cfodze@ﬁ@ts% hmah@/@oquué@&mﬁghsmem@na@@ B Ng- C., et
al. 15 Leukem a 1620-1627 (199 s of this famly areﬁ&gnslgered

crucial for Q/éém%ﬁlﬁb%%mm@réz &%Q? ahﬁocqant%%?fewplaﬁxedﬁcwow

CD30 is a typgrknde ansnenbrane gl ycoprotein with six (human) or three
(murine and rat) cysteine-rich repeats with a central hinge sequence. CD30
exists as a 120 kDa menbrane nol ecul e whi ch devel ops froman intercellul ar
precur sor prBAekGROUNBOFAMENRDAENTION s shed fromthe cell surface as a

sol ubl e otein (sCD30 r i rs
as an actlve process o é\ilba]%B% w q‘*l%{gc@g(fk% no?re&g[%‘?g?g&é%%gg f%c§8t he
rel ease fromegyptog(1O¥F-Beaupesfaniily. TdDNEsnibnefodelagplesleascpaable ppaplags amamg

been cl oned fig Hféhﬁ’éi%raﬁa%h&ﬁdés'n@ﬁ%@r@v%ﬂﬂfactbpﬁec Eb I MNGER EO?&?' CD'IQ
HUT- 102 by |m"runoscreen| n? wth m)nocl onal ant] bod| es Ki-l _an

(Schwab, 25 BD27¢¢ Thgse msleculggome\typigHly chstasterizad by Hhe m@%ﬁ\m
has been foupglltife c @@lﬁcﬁl e@t@@lt‘h%%xﬁrﬁé mmdsegw@mmm/el(y ef#jman CD30

cDNA enc a ated f

of the chst oFaBerieh BRRAL gﬁﬂ‘erﬂ%&%@%@%ﬁ’ B B |
humans and 5cEg6lafing mrcrlﬁemtloﬁmi)duﬁ%rqnneﬁm eflyimphbgytesxpr essed by acti vated
vech shown to | nduce o701 F 034 BraFLPiP B Rhph I it fhSof i 159
proliferati ofinues Wﬁ)@ﬁs’temﬁﬂcbrr@?ﬂatsaw a cenitpl biwige seqpsaedh, Cladhexigis @gaon
cel ! type s{A@RDA nclir AR ROl @b kAN e %ﬁ% ﬁter&tlm@ir pﬁéchfy& protdiffo#'ss,

od_83: 2045- 2056 (.1994) [ dentified by
The nﬁ)u o%%LBQnt“i 15 8RR tSmmi he Sé‘ﬁfaF a5 RGP rﬁﬁéﬁ%)ﬁ ABPExpraeYed on
Hodgki n and Q@kBeeSh&IcEﬂi@bﬁd@md)dcsrsﬁs dnedgid prosesdio erbk: CIS8hvells il ighot,
Nat ure 299: 65 98 cco S, Wi fel ed a | hRLgal
mar ker for éﬁi?( ‘%%(Ii b%pﬁh ease 1%0% dé’ st (gcfj eﬁ%%gb I%)g a?ncﬁaﬁnigélﬁeag@?gs
(Froese et aprofeid havmbasolcloned @tozoagprmw?l)bxar@rod ¢he BLTYF] huwien T-cgll lBancer
26: 474 (1990yT.Y62 Q?Mx%%ﬁ&%ré%ﬁ[{g%%{n%ﬁéé%al antibodies Ki-1 and Ber-H2 (Schwab,
25 U, et al Nature 299:65 (1982)). The mouse and rat CD30 cDNA has been found to
encode 498 and 493 amino acids, respectively. Human CD30 cDNA encodes an

additional 90 amino acids, partially duplicated from one of the cysteine rich domains.
The CD30 gene has been mapped to 1p36 in humans and 5q36.2 in rats.
CD30 is preferentially expressed by activated lymphoid cells.

30  Specifically, stimulation of CD30 in lymphoid cells has been shown to induce
pleiotropic biological effects, including proliferation, activation, differentiation and cell
death, depending on cell type, stage of differentiation and presence of other stimuli
(Gruss, H.J. et al., Blood 83:2045-2056 (1994)). CD30 was originally identified by the
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35  Reed-Sternberg cells of Hodgkin’s disease (Schwab et al., Nature 299:65 (1982)).
Accordingly, CD30 is widely used as a clinical marker for Hodgkin's lymphoma and
related hematological malignancies (Froese et al., J. Immunol. 139:2081 (1987); Carde
et al., Eur. J. Cancer 26:474 (1990)).
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SUMMARY OF THE INVENTION
The present invention provides isolated human monoclonal antibodies
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bispecific molecules) and other therapeutic compositions containing such antibodies,
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Another particular therapeutic antibody of the present invention includes
human monoclonal antibody 2H9 and functionally equivalent antibodies which (a) are
encoded by human heavy chain and human light chain nucleic acids comprising
nucleotide sequences in their variable regions as set forth in SEQ ID NO:5 and SEQ ID

35 NO:7, respectively, and conservative sequence modifications thereof, or (b) include
heavy chain and light chain variable regions which comprise the amino acid sequences
shown in SEQ ID NO:6 and SEQ ID NO:8, respectively, and conservative sequence

modifications thereof.
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17 and 18, respectively), Figure 9 (SEQ ID NOs:28, 29 and 30, respectively), and Figure
25 11 (SEQ ID NOs:40, 41 and 42, respectively) and conservative sequence modifications

thereof, and
(b) the CDR1, CDR2, and CDR3 of the human light chain regions
comprise an amino acid sequence selected from the group consisting of the amino acid
sequences of the CDR1, CDR2, and CDR3 regions shown in Figure 8 (SEQ ID NOs:22,
30 23 and 24, respectively), Figure 10 (SEQ ID NOs:34, 35 and 36, respectively), and
Figure 12 (SEQ ID NOs:46, 47 and 48, respectively) and conservative sequence
modifications thereof. Alternatively, particular human antibodies of the invention
include those which comprise a CDR domain having a human heavy and light chain
CDRI1 region, a human heavy and light chain CDR2 region, and a human heavy and
35  light chain CDR3 region which comprise an amino acid sequence at least 80%
homologous, preferably 85% homologous, more preferably 90%, 95%, 98%, and 99%
homologous to the amino acid sequence of the CDR1, CDR2, and CDR3 regions shown
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directly from a hybridoma which expresses the antibody (i.e., which includes a B cell
obtained from a transgenic non-human animal, e.g., a transgenic mouse, having a

25  genome comprising a human heavy chain transgene and a human light chain transgene
that encode the antibody, fused to an immortalized cell). In a particular embodiment, the
antibodies are produced by a hybridoma referred to herein as 17G1 (SEQ ID NOs: 1-4),
2H9 (SEQ ID NOs:5-8) and 5F11 (SEQ ID NOs: 9-12).

In yet another aspect, the invention provides a transgenic non-human

30  animal, such as autransgenic mouse (also referred to herein as a "HuMAb mouse"),
which expresses human monoclonal antibodies that bind to CD30. In a particular
embodiment, the transgenic non-human animal is a transgenic mouse having a genome
comprising a human heavy chain transgene and a human light chain transgene
encoding all or a portion of an antibody of the invention. The transgenic non-human

35  animal can be immunized with a purified or enriched preparation of CD30 antigen
and/or cells expressing CD30. Preferably, the transgenic non-human animal, e, g., the
transgenic mouse, is capable of producing multiple isotypes of human monoclonal
antibodies to CD30 (e.g., IgG, IgA and/or IgM) by undergoing V-D-J recombination
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35 ani mal can be imunized with a purified or enriched preparation of CD30
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i g(l\)/{ ypg SWi t%ﬁ@ iﬁg.glp %'{ssgitéhplégsgﬁo ORISHYCHES AYQEEULDY, e flassicpl.ariop-glassical
non- cl assi caiSOt}iP§(§W9bingwi tching. Accordingly, in yet another aspect, ]thg
i nvention provides isol : : nsgenic non-human anina S
descr i bed gbO\i Y _,Agkflﬁé%%ggﬁ%@dg%ﬂ%g?%eé{%I%Eeng%!p&v%% lﬂﬁ?wtﬁab

anti - CD30 anf% E(fgqrgg_traipf;@n;cs@ weprmni@pl as deserittedahois eigyradtranagénieshobye,

fusi on t & anwhithxbalsics eamealahtil DR AHiREicR. Tﬁyfs%ﬁtegﬁgﬁu% Bulfhi peloma) - of

i - tihodies. Such. hybridonmas (i.e., roduce hunan
DT80 o PR e B o b ook e meon.
As exenplifi eﬂllhmmdnni-CDGOrantﬂﬁdﬂiéstSﬁcBh%r&ﬁddrﬂiﬁ_(lé@.\é%idg?ﬂg%%@ ggﬁlglllgnggt :In ged
[ ly f B . Whi expre he antibo g _
?Ierzg?r{)i xan[ F%ﬂtexprde%{s?{ef)?a}ey%g ﬁggtu%c!‘éffq% W@”B?he S&"_Ef—éf %II'IFVGB_P'O% | ymphocyti ¢
cell). Accordingly, i#fssrsenpléficdispeinshurmdnearpib e_dlembfthie\élﬁsr%iuglgc@{)whders]
. <.
Co30, T one. enbeo nenp ooy SRR PR Ay i ol Spdrd
non- human arfieRYARYINENTGY expressediasajentit eclhtnug ca CHO endl prradlyimphséyticdeHkr i bed
(e g.. havingcardiaphlit 4R b5 the HERRiNERAYD GBRIEs iRAS BTG,
human | i ght 1ghai n trarfsr(f:éinet.e codi n%é&ll or a po tloor}no anban n i
anti body), wi R HPBEG ¢ autiodiss yiupk Bind e famar Ch3 0ot Roeembatizenathd gen
AP et i i s e g e B
: ' . sed w el onm. ] ,
ﬁ;lb??:jo?rlgec;#ﬁge\?ﬁg% ggsg?lg?d;&fﬁ]%aﬁln%g% GCi°BHAIS &t 1?‘15’6%“ léeﬁvhﬁl&lﬁst CD30.
I n yet anot HEMSg&IseAnd a lmmdlgémtshaamaﬁsgam edrodingsalladr atﬂw??mﬁisintanqr[égslge
[ i zed, ankil d eQy : r :
ecg.  anouher R L O poebr g prefl R Phifin (ARG il an
anti body or e&ﬁfﬁgﬁgﬁ- BaR R0 B eellsda gorplenis B aeltsnof the apimaliaes them obfapmed! | y

ke { o ot oabomatn 0 35 U AL,
2 rﬁor(lfy 0?1 ! grubotigs 8%%}81?}535%

anot her anti "bi specific or a nultispecific
antibody), a cyt ot oxilnyet®idthdraspdct, pantn@itiaiid3 @enibodicd of tHeAnR@dHGE: an

: i e .- - f - ). cordi.ngl th resen
e ) L RIS 00 MRSl B S
T e e e iy |
CD30 expr essloftéh thei i efunctivha e, emical coupling, enﬁ P
3;1(: h Cebljs' fl!lSQOI% o%cr:ch}a elfllt gsrsogigggr(lj i)rnc?ﬂqgrbv}lilfe) ?o I01r1]e c;éi; rtnlor%not err?;llcl)l(eiggargen%i![ifs,%(:l fie
such as another antibody (e.g., to produce a bispecific or a multispecific antibody), a
cytotoxin, cellular ligand or antigen (e.g., to produce an immunoconjugate, such as an
immunotoxin). Accordingly, the present invention encompasses a large variety of
antibody conjugates, bispecific and multispecific molecules, and fusion proteins, all of
30 which bind to CD30 expressing cells and which can be used to target other molecules
to such cells.
In a particular embodiment, the invention provides a bispecific or
multispecific molecule comprising at least one first binding specificity for CD30 (e.g.,
a human anti-CD30 antibody or fragment or mimetic thereof), and a second binding
35 specificity for a human effector cell, such as a binding specificity for an Fc receptor
(e.g., a human Fcy receptor, such as F ¢RI, or a human Fco. receptor). Typically,
bispecific and multispecific molecules of the invention comprise at least one antibody,
or fragment thereof (e.g., a Fab, Fab', F (ab")p, Fv, or a single chain Fv), preferably a
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mul ti specific nolecule conprising at |east one first binding specificity
for CD30 (e.g., a human anti-CD30 antibody or fragnent or mnetic

t her eof ) ,wand/os928econd bi ndi ng 35 specificity for a hunmanPefffuSoy/ansacel |,
such as a binding specificity for an Fe receptor (e.g., a human Fcy

receptor, ca recept.o Jyplcall bi specific
and gul ti speﬁW%mﬂagglﬂ’w?OHf tﬁgref’}n:\‘?éﬁt? Weﬁ‘ér 4 'dmanize @a%‘% ihgdg or a

aﬂt ! bogyj oporl’tloagjl\msz (t.geheoh virealde rega)ri-'t&tm}oniﬁaéanusog)/eéltdj(tglaetﬁﬁmngl?garg?{oggd;| (r;?l 2
chain Fv -

portion ther {:ﬁ?ﬁs %d%%n(?fare\ﬁ?ngl%m%%?g%ﬁ% NI4T R mﬁz&&wenaq;mgg portion

t hereof (e. ngﬂlﬁa@) beipg hiaigh én pwginbn or conpl enentarity determ ning region

(CDR) derj ved from a n%@c&‘d% bR idvRno Ingn@lﬁﬁbsﬂﬁ%%r ﬁéﬂmfdhﬁuﬁ%@aﬁu ng
{

portion(s) bei uman_| n ori 5 Accor esent 1 nv
i ncl udes bi sp®@ Lples i i ip a1 €D3 teReRtot e8e ahysstlEGhuman

CD30 and th> RQefbtor, bRt Y- gangm8 rece chh R :5’??1 ad KQD64§ PlgyRH Q@DEQ C%aggi
t c an
G her o rechi s Z{ﬁ‘iiﬁﬁﬁi ffsn i oD S Avim\aa%éA (BRI (06 dreBlban bb
target ed. Thalsécar ecptetd. i Bheftcatespadal 1ypfeﬁﬁalbl§do@tbdtdiﬂths lslifuff@é%f@ﬁ eﬁBctmlr
ffect 0 I, . or an,acti ucl ear

R T
mol ecul es bi ﬁab@bmant e blmﬁiwdanulasmqfe: moletalbs bigd do qumCememaélm
i munogl obul yh;chGs &ﬁtlﬂct’frdngﬁiecmnﬁ lol?)luﬁﬂ 'F@g grulrlgt} of 1A) egt emn&ﬁ%ﬁ'?é

€S is not

Therefore, the b| ndi_ng specific an :

bl ocked by plFyEster éB?eé%fPr% Eh‘?é?l% igg of Fh‘?]h#ii@ﬁ@b‘@p ﬁytl%mﬁq lmlt:cm@ hef
aspect, the ploelsaity pHysRIGdicH 16/eVifdRenuiBERedEnd Or 1 nhi bi ti ng growt h of
cell s exjpressing CD30 %%Onttﬁ% gtt e cells with an fect anount of
an anti bgs::ly ant i body d&¥g asgFe lﬁé’FeSFWéP‘éﬁfi’é‘BPlpEOVdéﬁ?ﬂB sdAt of the

i nvention, snnhibiﬁﬂrgagrowuleogcablsﬂeblpm351ng1€])39lﬂy dostactifyg thietcells with aﬁléﬁectwg .
enbodi nment , I | Xpressi.n in the
presence of éerpﬁactor cetlﬂ?&& #mﬁo%ggd&ll{’ﬂg]le% %QFK%%@ ut? POI%? éh@t“&gg

enbodi nent, et pesh thafdhejmvth of therrgll a$ lnblbetedeln oneee«pb@hmemtgﬂemmhmy
phagocyt osi Smcl-ﬁG@s l@iﬁﬁﬂgsoﬁh@célf @}Iﬁés‘%ﬁl 3CIB3(5 netﬁe gfeséﬂ?:@'ot?'effgéjtof’\@etllg%} killing

hi b t ich
(r)nrayl, o2l ¥ n%wmpi @Qé‘y I3 yet %119&6& Panbpélme@r 5@%@3%@04@«#%&1@%% thgesll
(i.e., W thottpresing CIDIBbY pryagroyytom@ Taé a@lﬁchr@ﬁltefézrgmcjuchlwaairllmﬁ&g&{ wgﬁ@utcel I
f t ca i.bite
R L e e e e R
tunor cel | s, eXaowpde, gupressa stelctwally relged call-bigfack yn@genr(mdemtﬁbhtscxosslqeatntw&brl s,
spl een cel |t% refalBHe ﬁﬁl%{lgﬁallért ck cBbdrPrce g&%}eﬂ%‘a resesﬂl %ﬁ]&)(? {Vﬁynphoma

cells, Hodgkin cells, erg ce

(ALCL) @ | scandedphibiphoickid edrusingrheromransibod 19mﬁfb¢rm\@eumsmcmd@eﬂors B
cells, NK ceddatnpd) urfiBNQIIN! Bhe 18R 6QIsH1iAG ¥ils, INABR &SI dPR i EScedls, {i&en

present | nventll tﬂyl%%g cetﬁas tonsﬁ] cel?s decidua cells, endometrial cells, Hodgkin cells, Reed-

Sternberg cells, anaplastic large cell lymphoma (ALCL) cells, pleomorphic and
immunoblastic lymphoma cells, T cells, B cells, NK cells and monocytes.

30 Accordingly, human antibodies of the present invention can be used to
treat and/or prevent a variety of CD30 mediated diseases by administering the antibodies
to patients suffering from such diseases. Exemplary diseases that can be treated (e.g.,
ameliorated) or prevented include, but are not limited to, tumorigenic diseases and
autoimmune diseases. Examples of tumorigenic diseases which can be treated and/or

35  prevented include Hodgkin’s disease, anaplastic large cell lymphoma (ALCL), adult T-
cell lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T cell
lymphoma, HIV associated body cavity based lymphomas, Embryonal Carcinomas,

undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
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treat and/or prevent a variety of CD30 nmedi ated di seases by adm nistering
the antibodies to patients suffering fromsuch di seases. Exenplary

di seases wbat/osas2 be treated (e.g., aneliorated) or preveordasoy/mabude, but
are not limted to, tunorigenic diseases and autoi nmune di seases. Exanpl es

of tunori genj i seases which can be treate d/gor 35 prevented include
Hodgki n' sgdi gg%%é?a%asn‘gﬁﬁaé%ﬁf@oiﬂa% YaCuBf Fm‘is 9'2‘5&2’@'&&1?%@(1 1 lymghemasy. cel |

: ynpﬂoma. ( ABKymplanof @itoimmais disdases wiiol bad?@%é&mdwkgh&)entddkﬁclﬁéc;@e! I
ynphonma, Hl %ﬁﬁji' . ona rci nonas,

undi ff erenti g%lgtgﬁ%gird cl no}fg’ggj%ﬁgﬁﬁyf%ﬁ?%%ﬁ%%%%{? )%P%%%&?I,c rébg‘%?ﬁlst’néﬁ%plg tunor),

-7 WD 03/ 059Pgumatits) Ortyss oherese, Haskimasers thygoiditise Réeeneikagasilomaiaiss Oneensnd

ot her T-cell diné& @htonliey OHBSre ﬁ‘%‘g g i j.ch
can be treat Se}gﬂg[g}cﬁié%so ref\)égﬁlt ed ih%%gﬁcghggﬁ%gt ol 1%?1?12%\??@3@%{%%

Lupus Eryt he?f§P9 femic Sclerosis, Atopic Dermatitis, G aves'

di sgase, Haﬁ hi noto' s tFya]E p@rfibﬁlhﬁemw&?meﬁfc]gtﬁé AR RS Biec N SHI5V g

syndrone, ¢ re, ut e infectious pononucl eosi s, an

nor pes vi r usiau il anfibedl € aafiibndly feried wilh A cheRUBER RO BEnk he

i nvention, tiadiationjeen agetriat naathilates ex enhilves aninhibdgythe sx@dskidd @nal | y

treated \t ; i C i ati or an agent that.

nodul at el\g 2“3” ﬁ?ggﬁ%ggg«%@gﬂ? }’i erﬁn?%ﬁ]éa T %@gfé%parnceii] irfﬁ?pﬁ)rr’ ngﬁ%?fzw)i(yleof an

Fc recept or, L¥igal cytokines forradaunisoatiay duingrtoptment épthate, gramdooyas calomyyt oki ne.

Typi cal cyt odting@stid Rd G ghr &bl I ok cyte

col ony- sti %ﬂ“ 1 g)i;agct g? gjé??%%ﬂeaﬁgn%g%ﬁlﬁ%@%g%@&oslﬁ)lﬂlgﬁ%ﬁi‘g fg&mﬁ'

col ony- st rmn¢j aﬂﬁgﬁf%&%-dﬂ( apdsprymor necrgsisdpgar (INIFRypipal therdpauticogents

necrosi s fachaludg, BiNfing ofees,cati-riebplasieatich sBEER Soxokiibid dairialyRAY, QLSS

anti - negpl ast;i uch as. doxor ubi ci. drianmycip),. cisplatin 15

bl eorryciq% smu?(gf?gc,qgc%?aﬁsmgﬁlnghﬁ?réﬁ%’ﬂgila%ﬁﬁﬁ"%l’g%ﬁ‘@@ BHahoKyrea.

hydroxyurea. To i ncr ebsoctdase theehapputic effofaty ofltymaf adtliCB30anRtibodiERe

anti bodi es 1 3 At d ' : | s.whi c ot highly

xpr ecs Daq " PheRub st oSO GPRS Blu O} TRLITORO AR hrythotialen

upr egul at es Breonrdrpiesed with ap peenswhielsupregulates oopBewiseifectsexprdsyiopbbki ne

prepar ati on OB & suciRuseRmiRioR AR RANVIDE Enll BRORASBEAHPLERPT eSSi On Of
a

D90, oMbl Sy ERIES, echtgraratlon LB T sl s on,
These can bedaumsmatiintineldde ifterforengasing, tubdrinablosisdagagasd edmbiamhrKi ne
ypLcally ane,d A 0000 gk OO0 U0 MM SRR s PV BIELIT
or in vivo teicghesaer &ows108800i 100, @Mnpiits/patiery. , for di agnosing a
oo 50 4 2ste. IR e R B, 912,
monocl oAl ATSCHRRL BFooRé vivetheiitessacy of CRA0 ina sayeple s ndiondiggoesinga
thereof) unddd3Griaded digese! MabnadhBOMimeAL, this is achieved by contacting a sample to be

tested, optionally along with a control sample, with a human monoclonal antibody of the

invention (or an antigen-binding portion thereof) under conditions that allow for

formation of a complex between the antibody and CD30. Complex formation is then

30  detected (e.g., using an ELISA). When using a control sample along with the test

sample, complex is detected in both samples and any statistically significant difference

in the formation of complexes between the samples is indicative the presence of CD30

in the test sample.

In yet another aspect, the invention provides nucleic acid molecules
35  encoding human anti-CD30 antibodies and portions thereof (e.g., variable regions
thereof), as well as recombinant expression vectors which include the nucleic acids of
the invention, and host cells transfected with such vectors. Methods of producing the

antibodies by culturing these host cells are also encompassed by the invention.
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formati on of a conpl ex between the anti body and CD30. Conplex formation is
then 30 detected (e.g., using an ELI SA). Wen using a control sanple al ong
wi th the wesBosesnpl e, conplex is detected in both sanpl epCarusoxma40
statisticall y significant difference in the formation of conplexes between

t he sanpl es i cative the presence of CD30 in the test sanple. In yet
anot her aspe ﬁ%ﬁ %ﬁ‘ﬂdéﬁr(ﬁ’ll‘%\ﬂ efge HYengpncorpprise e pecleqiide seliepprsodi ng

human anti - Cmavramtsmdbesoammdmm 110 NO:8 h&ticedihg (6 18- hea%f}aﬁﬂcﬁlb%}ﬁ ch&@ ons

nucl eic st a B PR STROER NG DT RIERE) HulRE) PGt Hifenis

vectors. I\/btBimmlMSW@MM@QHthCba,dsmedlhgtazthet}mavsngld]hgﬂehdnnst cells

| &%ﬁ@% p 4
g;rGt ?cﬁ?a?nc el c % OVI \@ﬁ%%lboﬁ nvenﬁf %ﬁ&(%%&hf SSUCH?&% 9‘%@ IQCE:? de
sequences ﬁ@ndﬁEeﬂlﬁ) 5@31 1. porglisg tceﬁhéd?éa\ﬁ’gmddlghheh&lmvy and

l'i ght chai nSrespm@@rgidﬂﬁhm%ummwmﬁ aﬁmmody (Hul\/ab) 17GlL, the
nucl eotide sequences Thovvn in SEQ and 'SEQ @ng encoding to the

heavy and |ight chains %@‘E@%@éﬁ%éi‘?p@’?e%%ﬂu%ﬂov eéqﬂe}“b‘b #d (HuMab)
2H9 g!’ld t he diaghmticdmpsati:dﬁsm s rhﬁﬂgl\fm dr@n@E@té Qé\d@l@n@c&ﬂl @ﬁ@uhtﬁhbﬁi 11,
encodi n .chains res ive n anti

ant i bodg (%HUEE%) qgﬁg%dll %ﬁetg oYvﬁgFl 3@6&0#‘1 ]Faﬁﬁmﬂ?r esngkm% ﬁ’i‘# |°8ﬂ1p8§13911des
t her apeut i c &mther tichilensné or morsuukértthamgeutiomperits isnch angtavxicor eadjotoric, a
conbat 1 sk oSS ORISR ity 1

a particul ar enbod es one or nore other
t her apeuti c &gBpsed o eﬁf’ﬁcta%ceély{ web s EMCSFauhish sriegulatey exprsssian oflient s
whi ch upr eguteabofsD30 expression or expression of nolecules expressed on

effector cells, such as, GV CSE whi ch upr es expression of Fc
receptorgé: 15 For use ?Hr PS¢ DR yve FTSQF%QE%]%WGVW@V% pedigied disgagpat ed
di seases, hbuam azrnﬂ:ioldmmoémecﬁrestehelnpéﬁﬁmrure adimﬁﬁﬁtme@ t@pRicath(k. rgid&hﬁfaﬁd to
patients (e. S era eutical osages usi ng
any suitabl eghr ul&g@ﬁler %B!I’llcl gl&e}e ﬁlsglg aPXS %%e“f‘%??“i\%%fea&‘fmaﬁs b es
of adni ni st r $ch@h injaeiiom and otlhes reutes ¢ﬁadnamstrmuqumm the it fiircatibpdyebased s .

20 In anot hegliAsf9edductshe Present invention provides an i nmunoconj ugate,
e.g., an_jinmunotoxin, which includes a fully human anti-CD30 anti body of
the inv&htion conj ugaffedatheraspest thgirgsant inygatiqn Provides amimmegeconmeats,

agent, a rade gL@ﬂhﬁmuﬁm%&in vaidhiasma&er ﬁxﬂ?%hﬁn@hﬁ&D%\?ﬂtfﬂwg%ﬁﬁpr essive
a.steroida

onst er of dal PRt ey SRS Afherfanie ages oo Eh MR GiRye SeREh @A Bodi es of
t he inventi orgeoha dhemothesapeiriic dtuer adimmindsuppredsivenegeapetidn antadlaeythadgxi C
agents, but A, lfj)lné&%ﬂlptlé), ot sP B al DR ofi @BroR anti-inflammatory agent.
25 Alternatively, human antibodies of the invention can be co-administered
with such therapeutic and cytotoxic agents, but not linked to them. They can be

coadministered simultaneously with such agents (e.g., in a single composition or

separately) or can be administered before or after administration of such agents. As
described above, such agents can include cytotoxic agents, radiotoxic agents or

30  chemotherapeutic agents, such as doxorubicin (adriamycin), cisplatin bleomycin
sulfate, carmustine, chlorambucil, cyclophosphamide hydroxyurea and combinations
thereof.

Other features and advantages of the instant invention be apparent from

the following detailed description and examples which should not be construed as

35 limiting. The contents of all references, patents and published patent applications cited
throughout this application are expressly incorporated herein by reference



coadm ni stered sinmultaneously with such agents (e.g., in a single
conposition or separately) or can be adm nistered before or after
adm ni st reDioa50B2 such agents. As described above, such &geniss3/ewmo i ncl ude
cytotoxic agents, radiotoxic agents or 30 chenot herapeutic agents, such as

doxor ubi ci n adricﬁ cin Ci s_gllia in bleonycin sulfate, carnustine,

chl or ambuci | ,?REk g%qﬁ}gﬁ%ﬁ% hLY&AYNEF ea and conbi nations thereof. O her
f eatures and advant ageﬂ@fretlheaigf@lhanmphl{iﬂgmméﬁm&ﬁﬁﬁiﬁﬁﬂiﬁgdﬁgtofEﬁt@@DStOhe g
foll owi ng detgai It i ngd. ex es ich shou e construe
as 35 limti %@Mf’?’gepﬁﬁt%ﬁ@sﬁg? g‘é‘ﬁm 8B Eopuie] to g P’fmelﬁ@%?)‘ubl i shed
patent applications cited throughout this application are expressly

i ncorpora ed herein by g F - : BRINEF
DESCR PTG THE DR ézg?g%faé’gfwg %%?%%ggﬁgﬁﬁgfngggé%gﬁ)ﬁgﬁem

bi ndi ng of aHﬂlM@é@sWGmﬁ&bs%Hgm&}n isptype cmlﬁﬁwﬁdg&m ybanbemarcell t o
reconbi nant Gh8G,546. Figure 2 is a graph conparing dose dependent binding of
anti-CD30 HuMabs, 17Gl, 5F11, 2H9 and an isotype control to the Hodgkin's
| ynphoma cell line, L540. Figure 3 is a graph conparing nononucl ear

cel | -nedi at ed anti body Figurdépieadeiph coriphtihg@imonyielcax cell-inedfedbdiBodiodgki n' s
tunor celds Jy bs Fll. ,2H9 an n iso rol.
Fi gure 4i¢ S gé(p e?lg&ﬁ C%a%%ang 8%;?%@ ﬁ@gé“apéﬁuﬁlﬂf F%]O%SV aﬂ%p‘éﬁ@@ﬁt%wébs’

cel lul ar cyt &t ki%ltlyﬂd? ahé 40 isetppgleontrel. t unor cel l's by anti-CD30 HuMabs,
17G1, 15 5F11, 2H9 and an isotype control. Figure 5A and B are graphs

showi ng inhibition of cell growh using HuMab 5F] 1. 20 Figure 6 is a
graph showi ng growt h i AEg45E t/ildHn SEh compaingmesesyiermedisiask angibpds dgpendervab
S5F11 in Vi vOcdlBildt@ytotesaBieg b el s RIHIMEE s WRASH ocllEbg Uh§-CD T MWsabia 7ayc! eot i de
sequence SE{%LD%@ ) a%g correfpondl ng am no aci d sequence (SEQ I D NO
2) of th& VHTEgi MR Com8L17G1. CDR regions are indicated. Figure
8 shows the nucleotide sequence (SEQ ID NO 3) and correspondi ng am no

aci d sequence (SEQ ID 4). ,0f +# - ion fr WE‘ uMa 7Gl., CDR regi ons
are indicated. 30 Fi u?@usse)sjﬁéj\?gl{]%g\élﬁa@égg%%%%@% ﬁglﬁggcilégﬁwlﬂbuw 5) and
corr espondi nfubabidildci d sequence (SEQ ID NO 6) of the VH region from
HuMab 2H9. CDR regi ons are indicated.

20 Figure 6 is a graph showing growth inhibition of CD30-expressing
tumor cells by HuMab 5F11 in vivo using a xenografted mouse model.

Figure 7 shows the nucleotide sequence (SEQ ID NO: 1) and
corresponding amino acid sequence (SEQ ID NO: 2) of the Vy-region from HuMab
25 17G1. CDR regions are indicated.

Figure 8 shows the nucleotide sequence (SEQ ID NO: 3) and
corresponding amino acid sequence (SEQ ID NO: 4) of the V, -region from HuMab
17G1. CDR regions are indicated.

30
Figure 9 shows the nucleotide sequence (SEQ ID NO: 5) and
corresponding amino acid sequence (SEQ ID NO: 6) of the Vy-region from HuMab
2H9. CDR regions are indicated.
35 Figure 10 shows the nucleotide sequence (SEQ ID NO: 7) and

corresponding amino acid sequence (SEQ ID NO: 8) of the V, -region from HuMab 2HO9.
CDR regions are indicated.
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35 Figure 10 shows the nucleotide sequence (SEQ ID NO 7) and

correspondi ng am no acid sequence (SEQ ID NO 8) of the VLregion from HuMab
2H9. CDRwvpagiosas2 are i ndi cated. -10 WD 03/059282 PCT/ USOBCT0S48004F) gure 11
shows the nucl eotide sequence (SEQ ID NO 9) and correspondi ng am no acid
sequence (SEQ ID NO 1 of e VH-region.from Huvab_ 5F 11. CDR regions
are indicated. 5 Figur %gyrgﬁ%ggow%tgeﬁ @FMQ%&“@@&@%@&D(@@M@dN@ 11) and
corr gs pondi nepressporaling ardineeaiteseq Eer(CSIESEg[DI )IF\K[I ): 1®)olfgﬁe Xgeeg{b?] frog IqililMab o] gln
HuMab' 5F 1 i: re..lndicated. Figure shows the nucl eotide
sequences (S%élm%lﬁﬁs,smgdﬁdlﬁgdﬁz, 10 and 53) of the gernline
sequences VH4-34, L15, VH3-11, A27, and L6, respectively. Figure 14 is a
graph shew ng that antj j . A bi

21 TG | abel ed UMb SF1L i%%fsr?gg“ts gﬂ@%&@ﬂ@%@%ﬁ%&%ﬁﬁ?g%%ds to
clusters B YreepQusingrmme acidwnuence (YERQHRINGFI2) diithai¥, tegion framddulink
cluster A epfRIAPECDRIedibMiAre iddicdtsd. 9r aph showi ng the effects of HuMab 5F 11
treatment on the survival of SCID m ce challenged with human HL cells
L540CY in a dissem nated nodel. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
The present invention pigave d2shdwtheveceaide sepebnesaSED) IMBICRPEES L 61, 52,

t ti i ' s ' di di d CcD30 / CD30
expr eser g ) 7 oo e EnitEishtoed N T T oy T G Ve aRE o of
CD30). Therapies of the invention enploy isolated human nonocl onal

anti bodies, or anti genF&%PéjC%)g% agéa}%%%ﬁdvﬂﬂ tﬁapﬁ{tﬁ)%ﬁies\gﬂsﬁgtepkqgeré 91?1%@ v in

i nhibit such functjons of 30_expressin C S, particular
human t her adyi?l%?t%gﬁela%%% Bhuiviad SF 1l fhindg e qeﬁwb@e@ra@nb@@mm@uws a
non- human  tB ansgenlCna@indRktingtht SF B bihdd@ds Mesr tABURSter AdRABhE Of

pr oduci g mul tiple isotypes of human nonocl onal antibodies to CD30 (e.g.,
lgG I1gA and/or 1gE) by undergoing V-D-J 30 reconbi nation and i sotype

swi t chi ng. Accor di ngl yFigpes 15 sgraph shepéng the effeéthof HolvRibtIRAN trehigdnt g throt

only anti bodi i - L . q BQ td conposi t.ign

t hereof, but a ggqﬁgﬁﬁﬁﬁﬁggc?%%%%%iWPg%énlngﬂggggﬁégﬁﬁéf%Hgﬁﬁyg??%%ias

whi ch produd@Odﬂmnoclonal anti bodi es. Met hods of using the anti bodi es of

the invention to detect a cell expressing CD30, either in vitro or in

Vi vo, ar, al.so encoiﬁgssed q¥ t he invention. 35 Methods of using the

ant i bodi‘ds df “HHEEP MESHRIFGEOY QF BHEANVENTIONhi bit CD30 i nduced activities,

e.g., proliferative acThesprosedsinvefiforoprdeides Oiprdect antboay Basgahsthpiedfd-he

E reegt mam) dgﬁfe%ﬁls@ Qﬁcg gfagnc%%nsgog Ivé’j‘rﬁe%g oft ditsgrdg:r[s)srgédigtgg Qy %3%”3%70&%&00 di seases
expressing cells (e.g., disorders caused by the proliferative effects of CD30). Therapies

of the invention employ isolated human monoclonal antibodies, or antigen binding
25 portions thereof, which bind to and inhibit such functions of CD30 or CD30 expressing
cells, particularly in human therapy.

In one embodiment, the human antibodies are produced in a non-human
transgenic animal, e.g., a transgenic mouse, capable of producing multiple isotypes of
human monoclonal antibodies to CD30 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J

30  recombination and isotype switching. Accordingly, particular aspects of the invention
include not only antibodies, antibody fragments, and pharmaceutical compositions
thereof, but also non-human transgenic animals, B-cells and hybridomas which produce
monoclonal antibodies. Methods of using the antibodies of the invention to-detect a cell
expressing CD30, either in vitro or in vivo, are also encompassed by the invention.

35  Methods of using the antibodies of the invention to block or inhibit CD30 induced
activities, e.g., proliferative activities, are also provided and are useful in the treatment
of disorders associated with CD30, such as tumorigenic diseases (e.g., Hodgkin’s
disease) and autoimmune diseases (e.g., HIV).
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di sease) and autoi nmune di seases (e.g., HV). -11 WO 03/059282

PCT/ US03/ 00440 In order that the present invention may be nore readily
under st oodp 0deFN8i N terns are first defined. Additional deCirnisvi/engo are set
forth throughout the detailed description. The terns "CD30" and "CD30
antigen" are used interchangeably herein, 5 and include any variants,
isofgrm; and speci es hgﬁ‘rﬁT g hap e prgsant inystionmaybemare raadilyradespiaedpr essed
by cells. I|ncatdi efesaadienigiedr AdditbnatddRgitiinsare @b fdriogoughoitiie
invention to tth? q;e:(ﬁno-. ntigen inhibits the gromh of cells expressing CD30
(e.qg., a tuffFISEHeFrIBEOn nhithi ting or bl ocking binding of CD30 Iigand to
CD30. The term "CD30 [lihgderdis "€30tpad SEP3Akhtigen”’ gre uget yitewhaggealbly heteilgands

for CD30.z | hodi , ' i . 53,

TRAEL, Tiaro R RREKE ahS Farkhu ERGHAERpt R oL A O Rhich i O

an anti body Bfturlly exaessrdityreells reprefized earhodieentitdiag of arfrtdhody of thel |

Dreferted emiaqracttothy CLR-BlighP Lokl R A1 (ol bepteind EDI0RCERE" 1.

gnt i gen nedi HRE C@H} EHIBH‘%I@% pr lﬂ@%:ng)glnéé}gl &f (3t Beandrig (B30 Thedeny “GRAQ)

ther ei ni t he Iigz[mil’"'einﬁd&hbzit%és egr(@.\@t,fﬁhy_éi@lcg?]cal)rl;gfaﬁdsrfo@@Dﬁ). qa:alpﬁéfet'réc}: i tnt enggd
O I nclu an asu [ ease

wth antG o PApRERR e Cpd6 HERRER oy Bastste T AT, AREF2, AR o€ TRATF. no

in contact witdnodimer paefeiredOBBbodimenty biylingsofgn, antibedsi eithéirtvientiorofo the 6BBD- of a

coll by at | asknahoihed Oic 20U o0 ARSON S0 0PARL B0 9006 107 100%

20 The term "a as referr )" hererninc ] . res and
any antigen betfapthgr preyradrambodinaent, binding géan pititetidypf das invemion to thesCRg0e
fhaiﬂ ther(eﬂ)&mgheﬁﬂné'caﬁ&%a@&yt d'rclte&tqq?@%:tg@cawé@%ahﬁ@mCorrp{IZI Bg g_t ||e?'sfj .
wo heav chains a g chalns infer-connecte isulfi
bonds, oils an antigen b%"?disgghﬁﬁmt&‘@ﬁenﬁ H@g‘ggf grogy, h(%aWrEH&FQFq¥]§) 1s
conpri sed of irﬁeﬂﬁledwcy inchajenny afcaalrhifle degtaR if a{éﬁlgrewﬂﬁémbeﬂﬁvmr@hfhcw with
and a heavy i.n stant . regi on. The heavy chajn constant .region i
conpri sed of&% 3 @ t ?iﬁgc,ly mpéFﬁﬂgr]ige %ﬁql&th Eﬁ@ﬁ SW&H?I?Bﬂthﬁgﬁl@&c‘ﬁﬂbW sed
of a light alalC3Pantibbdy ereeghombiEbor ef/grantidofecal by aideadt Ybcamm #0%, L0%ht
chai n const ago,l 26,0800, TE®4. FdoRNloos iy o) ofegion is conprised of one
donmain, CL. %é’%%yéﬁbwi{bﬁgg’ﬁo@?&gﬁﬁ?ﬁ%{' subdi vi ded into regions
of hyperdfhriability, tdbeamcsnpbedyems sefprrgd wohegein dpalides ndhotectpitibadies apRk) |
i nt er sper sedayy Migteﬁ%h@gg friaherd (£e. ,”%ﬁé&@ﬁi%@fn\g%rti&?ﬁ BBénglE CAATR WRIrKof,

a

F

[ FR) . N VH, L is conpaosed of .three CDRs and ur .FRs,
o Sanged f r ol aRe s FoiFisdQ o ey B ROR SOPBR N ASISH 0o RaoTe DG Bidiaro

FR1, CDR1, Em,(LSCElEéﬁns MRS cofufideBd HyRiisulfiie borals] addreantiggn bindingfpoitien heavy
and |ight chgj i i tdinteracts wit n_antigen.
The const antﬁlre g%lf'oﬁga% a,? %ghgg?sgénc %?ff)rgsg?ggg%{ﬁ% Pare s ]ﬁée%%lgqbﬁﬁev&qe he

i mrunogl Bbul heremnmshas and pdsaaschein damstant region. The heavy chain constant region is

comprised of three domains, Cy;, Cy, and Cy;. Each light chain is comprised of a light

chain variable region (abbreviated herein as V;) and a light chain constant region. The
light chain constant region is comprised of one domain, C;. The V;; and V; regions can
be further subdivided into regions of hypervariability, termed complementarity

30  determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each Vy; and V| is composed of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FR1, CDRI1,
FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains
contain a binding domain that interacts with an antigen. The constant regions of the

35 antibodies may mediate the binding of the immunoglobulin to host tissues or factors,
including various cells of the immune system (e.g., effector cells) and the first

component (Clq) of the classical complement system.
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i ncluding various cells of the imune system (e.g., effector cells) and the
first conponent (A q) of the classical conplenent system -12 WO 03/059282
PCT/ US03/W04405928he term "anti gen-bi nding portion" of an &oTiusosgo4dwor
sinply "anti body portion"), as used herein, refers to one or nore fragnents
of an antibody that retain the  ability to bind.to an antigen (e. g., CD30).
It has been shown t hat &gﬁ?né‘n@%‘i‘:tﬁp‘ﬁfﬁg Rertion) € e aRtikedy Lor %??Pfybéa9b95§’n be
per f or med byp«trtiagljmﬁdused)hre]&irf, uihﬂ:rs lte bk br a6t ﬁﬁgd;)’eb ntﬁof@h&ﬂiﬁb@diy thht &ta:cﬂd’th&g

f t ithin t t o i - bi ndi ortj.on", .of. an
e SRR R 0N AR B R bR Bl o
the VL, VH1 foncterdoiGh andibody pa be parformed by frap@ehits ad adull-lengthansibodnt
fragnent 5 c | Si BYye i : i.sylfide bridge at the
i nge. T g ont e O S e ms:
(iv) a Fv fr t ofcrantibpdnipchide (b e Frb fagment avppnpysienhEagineny censigging ar m

f tib '
34 1?24 25‘ 5'46;3% LW\(Q]VQ, O A € 2doBRIns( M8 (88" Aragment, OOl ddhRent

consi,ss of ) omai.n;, .and (Vi n isolated ...
conpl enent ar FEPPFREMR ﬁfi‘%%agfné@t )2 Alﬁiﬂﬁgﬁgﬁ&%ﬁ%f‘ SRR RGPS (L) Bwo
domai ns of Féé&agmehtrcogsigting of\the ¥cn¥id,,, dsr@aiaeded afFN’frﬁgm&ﬁlQaﬂsiﬁtin_ggﬁ'lﬂ%, .
c.linker that

they ca e {0l ned, ;. using.reconbi nant - hod b synt het
enabl es nl[(ﬂe mvi?%n cﬁgﬁ rc’rlﬁglglrgg)fg S%@%&%@?ﬁ?X%%g‘ﬁgfﬁg{ﬂﬁ?tc@qrﬂgt > and VH
regi ons pai r (1989¥ Madrardhlo$4d-8411), whicbcuhgss of & Nowlonmsn; sihd vipacisalatedFv

scFv); see j gl hieNC 423 et
& ()1988) pforlemPhbfl et hinhd ?%@%@28@3‘3%@@@% a@ﬁ%ﬁhﬁeﬁ%&{’c i
anti bodi es aplehaF¥dragmeahdednd o/ oarcandeshiva by separiieigenes: tey can be joined,
" gtnt i gen- bi Uﬁgiﬁ‘grec&ﬁb%ﬂaﬁf&n" leﬂhB%@{By%%B'hﬂh@filylirlil{éi%teﬁﬂ?éﬁ?gﬂl th Lbﬁﬁg%@}eﬁ a?;]et he
obt ai ned, usi ng .convent i ona chni nown t.o those w [ [
art, anglij heSIgglﬁéffgﬁ]flsclhﬁpéné’é}“@bﬁgg}lﬁgH?/SHJFgllopf paiy tp Ig%{}?é(alﬁgﬁﬁg},ecggs are
i ?t act a][]ti babes as Tingld chain er@-'gF@)pee"e d@ABsdar Pk QI%SﬁSdeﬁ@r@n@MZﬁapabl IeI
of specific b} pdin i bo it ope : ist, 0 mcally
active surf a%’%? Hg&lrt%% ;e)llt %g?bg?ﬁ %ﬁcegélil'égcelgu%ﬁ' §§H iﬁﬁﬁég&;??gé %}phﬂf’& i “EiYe
chai ns and uanitbofligs hreasiBtended fof hecenchmpassed mithsi tha &drns'tantigendbiating
characteri st} ' : S LEiG HSitd .
Conf or mat | on%@g%g&n%%%lg@'ngﬁ %%%‘?b‘ggﬁ peegfsga? ée%%ﬁ#%%ﬁ?ﬂ%ﬁ@ﬁnalt hat
the bi ndtthg teshaigesgpomato ghase Hath skkin| the prtyandghe fagmenys arescisenekivte of

denaturing  salltyenit sah® miamer Hefeifact biebddgssms i nhi bits binding” and
t o inhi.bitjon/blocki bi ndi ng of

"bl ocks bi nding" (e.g. 0 referri,n f bi
CD30 |igand to CD30. | mAS geFPi Shil eo@%aﬂﬁapaf’ﬁ@néﬁ a‘n}fﬁ{l‘efiaé’ﬁ@ﬁ@gal?ﬂcﬁ]"and
enconpass bobindipgité¢ amkbntirdlyc dipitbpeseusiadhy dunksisoof deadédllyqpctivahieface
inhibition/b | fer .educ . S | evel
or type of  SoEpnRPoPholEtiSs B S LAY p MR Y thllral Sl R

i nhi bi ti%n ofpepifigdhiendimensipnal strushirplj chawsatesisticDaowelh duspegifisrabhigeer at i on.

I nhi bi tion aggrRkeBlits 9CSBrRdtRMal MdsRHEshbAnational epitopes are distinguished in

that the binding to the former but not the latter is lost in the presence of denaturing

solvents. )
As used herein, the terms “inhibits binding” and “blocks binding” (e.g.,

30 referring to inhibition/blocking of binding of CD30 ligand to CD30. Inhibition/blocking

are used interchangeably and encompass both partial and complete inhibition/blocking.

The inhibition/blocking of CD30 preferably reduces or alters the normal level or type of

activity that occurs when CD30 binding occurs without inhibition or blocking, e.g.,

inhibition of CD30 induced proliferation. Inhibition and blocking are also intended to
35 include any measurable decrease in the binding affinity of CD30 when in contact with

an anti-CD30 antibody as compared to CD30 not in contact with an anti-CD30 antibody,

e.g., the blocking of CD30 to its receptor by at least about 10%, 20%, 30%, 40%, 50%,

60%, 70%, 80%, 90%, 99%, or 100%.
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35 include any neasurabl e decrease in the binding affinity of CD30 when in
contact with an anti-CD30 anti body as conpared to CD30 not in contact with
an anti - GBBO3am2B8body, e.g., the blocking of CD30 to itsPCceaspyersby at

| east about 10% 20% 30% 40% 50% 60% 70% 80% 90% 99% or 100% -13
WO 03/ 059282 PCT/ US03/ 00440 ,The term "bispecjfic nolec is intended to
i ncl ude any agent, e. gﬁlg rB’tSB?(HFc policplse 1s @Felﬁﬁl%fcbinﬁﬂ’é? PEPIHE-Eohpl ex,
whi ch has t vrothid, fpepedﬁ, obpmhmgr psmﬁlelcf)mpid}d, ohichfns tex diffdrént biddengol ecul e
may bind to, r nt|

receptor on tp%élﬂs?t{}fre agglt o%’ g }%faﬁi Sgﬁc:néefmngl'ﬁ F g} %ﬁ]lnlﬂ ?g)p%‘(t?lﬁ”%g

nol ecul e" orantigek andEpasificireceptsiremthesurfase Dﬁ@maﬂmonawllt ﬂihleudm '‘amyltisppeific,
e.g., ap Otxﬁbféculep6p'!ﬂe@€%sp‘é&f I8¢l A6 iMERTel4S inft! &? égﬁfotgfﬁr €

than two different bindjng speC|f|C|t|es For exanp e
bind to, or BREL ?=af€tpr%f’*ltnr9r peRydecanelex, sypetnhas m@ﬁt"h@b‘f‘i‘m Qlﬁ}?feahblﬂdmgecept or

2\ n t hg Su:’ f mpec@ibltﬁﬁ Bbf echle, Ql@ tnolediild nﬁaﬁy) biAd td, %@ﬁ{teﬁ%ﬂ J18ra ceplapaaent
CCcor al ng y,

i ven ion inclu bi speci fic, 10
trispecific, 1§F’F a{g ‘ffegept%ﬁn g’(et‘f'gﬁb %@Eﬁeﬁor F%ﬂ Hé@mtéegsmea%h%r e
directed to meponeBMrAca:OEhmiy; @eWenﬁmhlchﬁleQ[B&ms b tntied ad hﬁd’peélﬁEQe‘t S,
such as e r r bi,s eC|f a i es"”
al so i nc:ﬁudetgg]g&tl% get&gp&glce%gmhg?%ruﬁs B'va eﬁ?cnlegl‘gl}}gll tﬁ{ﬁ Fes in
whi ch the VHugisee antiggorshelsasCB3oqpdde sther tngeds, siviyasec Ifbﬁeppoﬂsy)peﬂbctde
chain, but ugigg a linker that is too short to allow for pairing between

t he tvvo donmi ns on the_sanme chain, thereby forcing the domains to pair with
conpl enentary domai ns The tgpBt h’épecéﬁ(’aﬁlﬁlb&ﬁtfs plsaiinchides digbadies. g]éwbbdlﬁslﬁlﬁg

sites (see Bivalent, b‘l@bédl@nﬁéntledles &t walch tﬁé—gg 3hd Fr. Ql@mahlﬁtdre e &ded Sith singRA
90: 6444- %44 PO|

herein, the qoe¥ ﬁ%?léar‘%i)ﬁlf FiBa P?@ker té‘f“e‘?ﬁ (?%lro?tg(t) ?‘{ABWC%P’V PRIfRS éﬁl"%’ﬁb@?euse{j

ant i body bi nwiordpniaizerethe sarhe chpin, thedehy fateini izt doresing tepadf withn ~ or antl gen
bi ndi ng regi f which haye differ
specificiti e@%%déés}gﬁgio er ewaél‘ﬁ@téﬁ. Cl %llée(\é@?tﬁl R acmlg%n FIRE SRR, e?l city
for an Fc rcceptalligen® ..o ab(tW3) droe Natl, Aaed) Sai. w&wm@@pw& Pojjaky Rt breran

antl gen or Qﬂ'(tl99¢) Sucturk 3k et -aekl. A@ugadhe"f‘elﬁutﬁp'ier eI eterc%litl ﬁkﬁ dst" fé}‘]
"human |bog%ﬂ§{as use erein, 1s Jlgten ed to Inc ant | aV| ng

vari abl é%and® Biore ?%ga s, Awibpdw bindmgriragments Ge& rﬁﬁ Qréieflv?ﬁ?ﬁﬁ
sequences. manhwmn&mglrégjdmﬁmﬂ tég&drr‘at%’atst@fb cblﬁyhlbl’ﬂﬁh‘k&ﬁfféﬁéhﬂo aci d

resi dues not n_aerm. ogl,obul i n s ces
nut at i ons |nP ggig% ngxese %5?#5’?3%{(? g‘%lﬁ’@% %@l?fﬁlt‘%ﬁ%eﬁ “é’ P ’\fllg‘i’iegeﬂfPr by
somati c 30 m!ilt?@tﬁf&qtqrnel\l'land)a bitdbing vescifidityefot @ antigen warpizoytel dnadiyrget el used
herein, QL% dflhsrded to include antibodies in which CDR sequences

m

deri ved fro he germ ine of another_ mammalian species, such as a nouse,
have beén grafted ont STheutrmm "hymareaibedy”, as used herein, is intended to include

antibodies having variable and constant regions derived from human germline
immunoglobulin sequences. The human antibodies of the invention may include amino
acid residues not encoded by human germline immunoglobulin sequences (e.g.,
mutations introduced by random or site-specific mutagenesis ix vitro or by somatic
30 mutation in vivo). However, the term "human antibody”, as used herein, is not intended
to include antibodies in which CDR sequences derived from the germline of another
mammalian species, such as a mouse, have been grafted onto human framework
sequences.
The terms "monoclonal antibody" or "monoclonal antibody composition"
35  asused herein refer to a preparation of antibody molecules of single molecular
composition. A monoclonal antibody composition displays a single binding specificity
and affinity for a particular epitope. Accordingly, the term "human monoclonal

antibody" refers to antibodies displaying a single binding specificity which have variable
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sequences. The ternms "nonocl onal antibody” or "nonocl onal anti body
conposition" 35 as used herein refer to a preparation of antibody
nol ecul eswofo3®sargt e nol ecul ar conposition. A nonocl onal &OTIUS03§0440
conposition displays a single binding specificity and affinity for a

particul ar epi ingl v, ~the term"human nonocl onal anti body”
refers to antQ]‘:Jl %%gl?%ag%%g% gﬁg‘r’%’l %OIE?‘HBTE'E %Wﬁ?mb%&(fh‘%lpﬁqqﬁﬁ?@h Ingpe
vari abl e - 14cMPpdigregs drdrnponnusadd e ddibedin acopstianid byeghydrgdogarinad from

human ger m i BRIVISEH BAGH] i} : ) mbodi nent,. t he human
nonocl onal anti bodi es a?gk%frl%a u%%?%@%e%éﬁ?fg@ﬁﬁ%% ¢-§fLTHERIS B cel |
obt ai ned f r ofi°45% PAHEG A BLROTHS FOTRRIAHRAS A Kimah heavyrhaindransgenegediadightrchise,

havi ng a Jyenoamsgemfusédsions iniitEire&aVy chain transgene and a |ight chain
5 transgene fused to a rtal i{@ed cgl | . The term "reconbi nant hunan

i n " A . .
anti body", as used heripﬁer‘insr‘?cﬁ yrgan apfihodye agmpedHiein, iamtetsisdite s
t ha';] ar e( P ; ewaludd ;311éldmaﬁaﬂ’ébbdiﬁsrthﬂlﬁﬂpﬁpaﬂe&@@?fr@%c@)ﬁreaﬁ’eﬁ% %i%f@d"llﬁly means,
such as (a i i [, SO, rom an ani e.g., .a use) that is
transgenic f%? 6%5%%%@311%%&%%@? m&%‘ﬁ%%“?@%éééﬂﬁ%gﬂamma oF > 4 mougs) thasn |
bel ow), 10 (¥fragsaenisdar bsmex pnmyseglobidimgenas (desaitel fiatier éX DERBDATORINES T OF

t ransf ecioed (ibph&itbd [ i i i ated fro r.ecombi nant ,
conbi nat or i aq D]h 1 n%??%g%lg Lfsfl%(ryarre g(,mlbla%ge e?‘@ﬁésglﬁ}[j ivf)%%ﬁ kS ng%ﬂé?t@&,rm’“

expr essed, c‘?ﬂélatlcggn%l?o 1esgpeliied figpn arspombinant, wembinatdrial humay adtibeds pibtting of
human i nuncgidablirtibogies prepaftd LGRS st r

r econbi nant igygi%?nalnt?i bogfegs have vg ié??a%%ﬁf%%&?@%%ﬁ%ﬁ }éarti ved
from 15 human' ger i1 e ?ﬂ?ﬂf?ﬂfb‘%‘ﬂ}qgip §gene eeduengss Expther ANAndsquénecent s,
however, suc¥rchrewortinar humhan l&ﬁﬂibcﬁlﬁﬁsilﬁ@éiv@ﬁal?@ﬂndﬁ&)rﬁtéﬁi 1Rg108d dbyddFrtht ' O g
nmut agenqsi s i f ransgeni or, humgn | g sequences 1S used,
in vi voqgo m%mr% %t aﬂg%gg?ig?&%?]gdl Loy SRR, eﬁﬁmfg?ati?dggﬁﬁ%%eé@"féﬁ SicHe VH
and VL regi dﬁ%o%tfm@mglufl@@@nbeWcaarheisubjetb‘ed to aretre egusgeness {(dRakhendt | €
deri ved fror&lﬁﬂﬂtﬁ@ﬂs@{ﬁ‘@f HARD i A VL. 20 sequences, y nhot
natural Iy exjst withrn t Otégﬁﬁlrran %%?i&géoééfeu%r h?iq}rg\k)é) erén&gl?tr%qq?%enleﬂg) vo. As
used her ei n, % e ainRcd shmienaes ob ey vy ard Wefdginng of therre¢cunhinmtiantibdiies

transgeni ¢ monsdyuemis dragaﬂhilﬁﬂe@iﬂr@ﬁiﬁghﬂ&cﬁfé&?e@te }ﬁﬁiahg‘éﬂﬂlciine-rgf{ Snd |9rbm ref -eas
to an ti ving.an amno acid.sequence or an &ncodi ng®nucl ki ¢ aci
sequenc 26 25 l%g%%'ern g‘é%p g’r? ginﬁ SH%BT@N ﬁ“s% mfﬁﬂﬂﬁﬁ 4Rag Pﬁtgt?ﬂdé’rﬁeﬂéﬁn%@ﬁgﬁt@ﬁ ifg of

t he transge?- non-human animal, and generally from a species other than

anti body” ref ers fo anantbone AatrsEtoeo RS i idugy iwlathuTofe
di f ferent ofgArdCBHfaIonORRANe Safign pesdueiigssuchan antilidiyd Tha0reimvifag taafuman
heavy chai naftisaii i@l i dnkind 2Bl sbi&nké 8h4n &%Hfﬁgirﬁc@i&%cﬁeﬁn&p&i d
25  corresponding to that found in an organism not consisting of the transgenic non-human
animal, and ggnerally from a species other than that of the transgenic non-human
animal.
As used herein, a "heterohybrid antibody" refers to an antibody having a
light and heavy chains of different organismal origins. For example, an antibody
30  having a human heavy chain associated with a murine light chain is a heterohybrid
antibody. Examples of heterohybrid antibodies include chimeric and humanized
antibodies, discussed supra.
An "isolated antibody," as used herein, is intended to refer to an
antibody which is substantially free of other antibodies having different antigenic
35 specificities (e.g., an isolated antibody that binds to CD30 is substantially free of
antibodies that bind antigens other than CD3 0). An isolated antibody that binds to an
epitope, isoform or variant of human CD30 may, however, have cross-reactivity to
other related antigens, e.g., from other species (e.g., CD30 species homologs).
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anti body. Exanples of heterohybrid antibodies include chineric and

humani zed anti bodi es, di scussed supra. An "isolated antibody," as used
herein, iwoimaneneed to refer to an antibody which i s sub®canisoabdsyo f ree of
ot her anti bodi es havi ng di fferent antigenic 35 specificities (e.g., an

i sol ated ant t hat ubst al ly fre f anti hodi es
t hat bind anwgféﬁg ‘ﬂ%‘ﬁ @}aybﬁﬁuf’ @@ﬁe&rﬂ“ﬁ@a ellylarmygetigls t o an
epi tope, i sozﬁmﬂamohem‘mls dntonefemmudmencaﬁﬂheﬁmenubmmbmdmm&f “isolated”

(e . cono Hphio b aliRRies i B SRR 330 0iEs Rscerh MR AT R Lo o,

an isol ated %mquww may be substantl ally free of other cel I ular materi aI

and/ or chenicals. In opg.g é@?egﬁﬁe’@ e@fic Bﬂﬁldfg?Y&Qfs'tQQnu@o ?I i tﬁ%{d pn of

"isolated” nonocl gnal ant I es_havin erent._specl S are
conbi ned in pregieipnmiged anrgen. dypisaldystthean led)&@lll% &dthray affinity okgideast akout

bi ndi ng" ref exs0t BI'aBAd Bﬁd&’t(bﬂh@@kdﬁl@teh?u@? aﬁﬁgéi'lte&/ﬁﬁ B Bﬁﬂut?ﬂﬁdt%é’c leakyBls:al 1y,
0 a eas

t he anti bod nds nd
et oot Baeb i iBarinb e hiviia noarperife gbtpase s FNA B { wo-
fol d great er othtxathan the médedteritinedf amtign ol clgsdlp-related lanﬁmcﬂfheq)hfmés 'gan (e.g.,

BSA, cas et erm ne sel,y-rel at ed
antigen. amln ggEec%Q&%nfgu% o %1 (]a;?} dr eacgoaglﬁs% %’ec%_o gﬂlia aérﬁxge%na&e used;

ant i body spemitefrclmngcﬁblsaheramw@leﬂie tm"a;wdtbowwhmhr’m@esamlﬁc&ibrtelan with the
term™an antjpgdy: whi ch binds specifically to an antigen”. As used herein,
the term"highaffinity" for. an | G antjbody refers to a b| nding affinity
of at |east about 107M\% usgsthsreipathe jeray “Hghaffingy fqraplgg}mutlboc}ygpgrq‘@a

pr Iefo eg ﬁfl y ablnﬂﬂg%fﬁtﬁ{%%ﬁat 188Mboudl OF, §refé1@£§l%f|\é|t %eaet:jabgﬁﬁmslerl nf%regf1 UIot ]

to 1 gh atfi i ndi ng can uary for other
ant i body15 r‘gﬁly ?@FagtéﬁewgloeM qﬂl th l l%ygreafﬁrnﬁgnﬂp f‘gro g){'\ gM i sot ype
ref ers to a @ealfli ngoatdarnfiigh afffinity” bindagtcaabaqtfoiothcﬁﬁhﬂ%ody isbhyet.eFon

"Kassoc" & f.er
assom ati on c)lcé;i"lh tleai P gg{sa?ﬂmggrtﬁ%l@a lg?r %ﬁ%ﬁgggg’l’ fér%eﬁalbn%lﬁgaﬁp ?Q.qulhe term
"Kdi s" or "KigastabeutsedOMEr.ein, is intended to refer to the dissociation

constant of a parti CU'@ﬁe%%'"fKOd ‘aBF "lge'naéﬂ&%rléfélﬁ%mte%%le&‘?&féfé}q gl
"isotype' refers to the an ass I gM or gGI) that 1s encoded

by heav y20c hafHOCHHE Gomptap %rsantlhggmmt%egﬁﬂﬁ@%i’rh 'i sot ype

swi tching" refers to tmﬁewﬁﬁn' Qiﬂ"K}ﬁ"V\é‘dﬁéedhbﬁﬁl @éﬁﬁe&hde@foﬂe&@&d’ﬂﬁ of an
ant i body cha cl asses. As used

her ei n, non@lgiot baﬁég%gg?%}ﬁgap ]ra§ a?tob %P{eanlu%‘f ‘?rﬁc @nass of

As used hereln 'isotype" refers to the antibody class (e.g., IgM or IgGl)

that is encoded by heavy chain constant region genes.

25 As used herein, "isotype switching" refers to the phenomenon by which
the class, or isotype, of an antibody changes from one Ig class to one of the other Ig
classes.

As used herein, "nonswitched isotype" refers to the isotypic class of
heavy chain that is produced when no isotype switching has taken place; the CH gene

30  encoding the nonswitched isotype is typically the first CH gene immediately
downstream from the functionally rearranged VDJ gene. Isotype switching has been
classified as classical or non-classical isotype switching. Classical isotype switching
occurs by recombination events which involve at least one switch sequence region in
the transgene. Non-classical isotype switching may occur by, for example,

35  homologous recombination between human o, and human ', (8-associated deletion).
Alternative non-classical switching mechanisms, such as intertransgene and/or
interchromosomal recombination, among others, may occur and effectuate isotype
switching.
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heavy chain that is produced when no isotype switching has taken place; the
CH gene 30 encoding the nonswitched isotype is typically the first CH gene
i mredi at e odosa28t ream from the functionally rearranged VPETFS0o&004k60t ype
swi tching has been classified as classical or non cl assical i sotype
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Non- cl assi casequsmicy pespensilile Iﬁbﬂsgwrmyemmimatimyt, X tywitchalopbe, se@tfenb@n%@amus

mbi : g 8- i
A ternattve D npEeid Tl o8 Sk, 8GR0 end SBIA RAOF iy B vtk e
and/ or i nt ethelwitab sespnibinasioontihe élt‘mmh acaenson rgglhe mall berbytvees the anstruct
ef fectuate | RBINRE be%l‘életé&%ﬁghe reé@acm %oﬁég&qﬁ %9 g&éd'%s hSre S £

her ei n, theterm swi tch sequenc ers t

responsi bl e FRSFIGRite é*rhereet?e%bwatl%#waw OGaHIS, Ee fdph gene @ﬁq@r@nc’ell tygiealbyal | y
a g switch rﬁ@lherp;edwhmerfﬁmléthe(dons@m upstrearr) of the construct regl on to
be del eted during the SWI t r.eco i.on. , ceptor"” region
will be between the cof$ ‘ii@ter%m y BOIbBatt?é‘i‘e‘tsélG\Aﬁ’a‘?f}c}asttﬁ%P?‘ 8Eenent
const ant r egéavbolydrage uniys thst, areb@va)lmtl&&tttabi&rd&o IaSprdSl@m ﬁm@@sﬁecﬁicallj‘z  aher e

nbi t | t b
br edi ot o o PrBG Gy, AR IR S Gelsrs i BriPsetbs nv i o
defined as t¢hargstarized as béing eehrsteottiplly altnrelat]m glscmstyatloarpettcmvaxthmhtdcyurat tac hed
to a protei nmat{ﬁ'al'lf oﬁ%ﬁﬁbédl&ﬁﬂrbdu&ﬁ Fhe gﬂ%cfe%%@%oﬁﬂﬁ“abﬁtrﬁﬁs@%ﬁk Qninddl,

gl ycosyl ation pattern of et erol ogous "anti b can be characterized as

bei ng subst aWbemensofqrdinaey;skilhingthe aBayquid respgpad 'thé rEhecoaripen prtten of the

natural | y onhagbidpeds a&m&pdyﬁaﬂ Baoré BieniRp eS8 paterh BEgRE Wﬂlﬁﬂfwsgem c
ani mal , en one of ord skrllrnth art wouldr conzet

gl ycosy! t i ofPepst f”g f’i1 tr?@ﬁ@‘?l&aj&]&%g’a&ﬁ? }E?O?PS?CIS% rB’étW S e&éll m | ar
to said pattgmes of thgltsaosgent steroderivedt he 15 speci es of the nonhunman
transgeni c ani mal thany & I C enes_of, .t
transgene were derived. ﬁ%ﬁhﬁ ngtﬂ?aﬁfn/ (fcﬁ?% yx}%%sggrhrelregréas %Pﬁh‘%gdmh%‘?%?n as
appl i ed to aitfaspjoctbe fact diag pr objsct dae bﬁaf@ltndlhatawn E@bjewnplcampﬁepdp@dndrr n
nature. For exanRiitide sRplefRedhi 49rQEnt 19%36 gh&gdlﬁg IsofthtarI

present | n an or nlsm I ncl udi ng VI ruse ate roma
source i1 natolpis %3 HPHRE HaRAtiGand gach %ﬂsé‘r% P%ﬁlﬂdpte?tlﬁ%mm%fhl e/ byrEen i n

t he | abor at omyhct&bnﬁ]tmyaéﬂlatu@ugzwcemﬁgg The tern "rearranged" as used herein
refers to a confi guraniéﬁnt of .a avy, Chald::h?g 1ght Chalﬁ i mrunogl obul i n

| ocus wherein a V segnmeft & f)e&gﬁane &0 USSR Ae ISy o AEPREEHEUAOLR D g or J
segment i n aheawythaimat light chainadinmgnogbdatin laduls W}mraﬁaébmghmelsWsmr)néd_

domai n, respgghiigh asd céﬁaﬁ)%@g%ﬁjl S @?% 2 Qbﬂf’oﬂn&ﬁ)‘ﬁe 8&Hé ess%ﬁrl]al

i dentified by caonpari m i ne a rearrange ave at
| east 25 complete Vy; or V, domain, respectively. A rearranged immunoglobulin gene locus

can be identified by comparison to germline DNA; a rearranged locus will have at least
one recombined heptamer/nonamer homology element.
The term "unrearranged" or "germline configuration” as used herein in
reference to a V segment refers to the configuration wherein the V segment is not
30  recombined so as to be immediately adjacent to a D or J segment.
The term "nucleic acid molecule”, as used herein, is intended to include
DNA molecules and RNA molecules. A nucleic acid molecule may be single-stranded
or double-stranded, but preferably is double-stranded DNA.
The term "isolated nucleic acid molecule,” as used herein in reference to
35  nucleic acids encoding antibodies or antibody portions (e.g., Vg, V;, CDR3) that bind
to CD30, is intended to refer to a nucleic acid molecule in which the nucleotide
sequences encoding the antibody or antibody portion are free of other nucleotide

sequences encoding antibodies or antibody portions that bind antigens other than
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s | S B i) S e S R e i RS wB R ATtag PORECRR be
i ntroduced having ES‘E@IIIatmN.EEhalﬂ.- F2mbies of amdtar atid ﬁeﬂdgeﬂhm@ng(ﬂm\ﬂ_ar dife tgnaArt
h t |ate MUt agenesi.s.. ]
?:lcj)(r:\se?\slats : vglaglranlbﬁiﬂ a%?ng E}gfa?fte 31['}%8%%51115 R ‘aémbfho 168 ‘g&}ﬁg%sr‘lc ilﬂf%dﬁ’rﬁl%p
aci d resi dudeigs lysps, é‘é@ﬁmﬁn hlﬁilChﬂe)a@ﬁldm sislsi ciaine &4. gluaspattaneicit ghitahividead), si de
chai n. Fani hireBargéd 961kaflﬁdé16hadnsr ?&n@%\éﬁaﬂ%gdﬁé i g%lﬂ%%%ﬁbahave

been def, g in the art. Thes s | ncl mno at S|c si de

chai ns 2@ e. ¢V O sFF IH%F@PWPE@) ’Pl‘i"gjto sk chaigg (g calanige, vahing.leudies,g. |

aspartic aciishlewting, @mlmeaphaﬁylalaxﬁm h&JﬂQSﬁn@p bata-bﬁalﬁﬁe& fiak @?alﬁse(e% gl yci ne,
threonin 5|ne S

?fsg{ gg;}gﬁ) H}ﬁg%ﬁ@ \r/}ﬁme ggleﬁ'(ﬁne) (agoraa 1ic Sé% e\galtyrﬁg ey EYlﬁ]@mne

i sol euci ne, ﬁ/mﬁhﬁ@ hlﬁiﬁbﬂ@bl dlhagi mﬁdlmﬂlmpncﬂsembal aﬂnatoaacht msﬁhe@h sha@aghai ns

o7 051 N6 Phany o Sy s pEf e rifloc AR iR T s abE®

nonesse2§| alsa%lﬁls%'ﬁ %Mamélé’i due in a human anti-CD30 ant | body is

preferably replaced wAkeratoleglin aH6tAe ABHRih&] HAuGHEALIN K Entroduced
randomly along all or part of an anti-CD30 antibody coding sequence, such as by
saturation mutagenesis, and the resulting modified anti-CD30 antibodies can be
screened for binding activity.

30 Accordingly, antibodies encoded by the (heavy and light chain variable
region) nucleotide sequences disclosed herein and/or containing the (heavy and light
chain variable region) amino acid sequences disclosed herein (i.e., SEQID NOs: 1-12)
include substantially similar antibodies encoded by or containing similar sequences
which have been conservatively modified. Further discussion as to how such

35  substantially similar antibodies can be generated based on the partial (i.e., heavy and

light chain variable regions) sequences disclosed herein as SEQ ID NOs: 1-12 is
provided below.
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i denti cal p05| I ons share quences
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for opti al i gnment uences. e conpari son of  sequences

and dete m nation of piL%BﬁlceI?t\Ag‘?Wll%f tween Wé%u SRbide SEisAESSaB RR be
acconpl i sheddatsinmigedausitng ther@AP padgrath go thetGOG safwatteskkideqdvdinablehe

Sequences coSEARERLEsihE a TERSRERGAT P aiR g PEtRERe A, £ O
package (avaf®.aB) er &t anda Epgﬂthglfg 2ohy, 5,u®’|6quIE VBy b pldntity GeRveest ri X
indSa g?p V‘BﬂV\QJT 'ﬂiuc%fotlﬂg or é&énr??%d J ueﬂ?:rez %91 ?\%dﬁa}nﬁiﬂgﬁ Dsdﬂfﬂg%g%n?fthrﬁ’of% 3,
sequenced ca‘}{fgﬁ?réén hlf é@oﬁ@?’népﬁlh@’%ﬂgd’rﬂt hA{ 1588 whiglphaghesns and W

MI1ler (Comuborpé@péd InBi meoquﬁmprbgraﬂ(x(eilﬁ&mb i mmmemlgﬂa%ﬁm[ at) Fd
apl e,

2" gap 1 engt HODIShaEH EBEIEEIG0L 7 %%%;ﬁe%ef"wf\ﬂ %} i iegiiecthe. per cent
identity betiestity babveenitwo aatncace gepraes caabe detettnined ning thelSéadiprdie
Needl eman  anq Wunsch (J. Mol. Biol. 48:444-453 (1970)) algorithm which has been incorporated
25  into the GAP program in the GCG software package (available at
http://www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, and a
gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.
The nucleic acid and protein sequences of the present invention can
further be used as a "query sequence" to perform a search against public databases to,
30  for example, identify related sequences. Such searches can be performed using the
NBLAST and XBLAST programs (version 2.0) of Altschul, ef al. (1990) J. Mol. Biol.
215:403-10. BLAST nucleotide searches can be performed with the NBLAST
program, score = 100, wordlength = 12 to obtain nucleotide sequences homologous to
the nucleic acid molecules of the invention. BLAST protein searches can be performed
35  with the XBLAST program, score = 50, wordlength = 3 to obtain amino acid
sequences homologous to the protein molecules of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be utilized as described in

Altschul et al., (1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST
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(except for medified donr entharsequsncei t es and the like), fromeither cDNA
genoni c or mixtures nmay jglefci ﬁd'opérgﬁ’lgqﬁi(ed"nwﬂ&f:@f 268 it ruRddar d
techniques to provide gene sequences. For coding sequences, these
nut at i or@ rfﬁ@ﬂal? withpnathen Bucielr goid sgqrenee ey ipgancecyPromotearenkaricay ,  DNA

sequences subspaablydinkyd koOaBbAIGE bsutace 101t abREts ROtrdnsomptivat dMEe ¥quécey
const ant , svxwt ot her

i tehes d er .such uences described. herein are
cont enpl at ed &tﬁﬁ%ﬁpsgﬂa SRR Epton ﬁ%ﬁ@%‘?fg SCHYFRECSy OB%ra@ﬂ%e‘g mepprthaithe) o
nmodi fi ed fr ddNArssgheces bejug hiokdd aré contidueiicaral; mdhetesneteyseryabljyinltivo lpestéinwhen
it is placed Qe i: . :qggﬁhi i r nuclejic acid
sequence. Fo.r0 ?{gsteglr?%%?%gh r orgma{l%%l I(rgrg&lg% ancér%r%hgbgeﬁgé&%s’l (}lplrélka}lggl to a
codi ng Fequdiiked ifdigatesghpicae sequeces aarsprblpof effeatingtshitch eepoarbimation.
The term "vector," as used herein, is intended to refer to a nucleic acid
molecule capable of transporting another nucleic acid to which it has been linked. One
type of vector is a "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

ac

30  vector, 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 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 introduction into the host cell, and

35  thereby are replicated along with the host genome. Moreover, certain vectors are
capable of directing the expression of genes to which they are operatively linked. Such
vectors are referred to herein as "recombinant expression vectors" (or simply,

"expression vectors"). In general, expression vectors of utility in recombinant DNA
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Wth respect to transcription regulatory sequences, operably |inked neans
that the DNA sequences being |linked are contiguous and, where necessary to
j oi n two WoBMFN82 codi ng regi ons, contiguous and in readi RGTIUSAIBN44G-0r
switch sequences operably 25 linked indicates that the sequences are

capabl e of e n tch tio The term "vector," as used
herein, is |{ﬁC B?Pgatri’)% tlil‘?go ?f{}gﬁsé‘i“g -k e PrAseE suewtieativap|nlassnd”

t ranspor t i ngamhbiebter" mayibeuﬁedaﬁtedcﬁaﬁgwbl}cds thé phasidrere ﬂnbﬁﬂﬁéﬁmé I usédYIOG of
vector is a refers e, st e oop
into which a"%‘ gﬁ’fgif %%geerg%@ﬁ?venh% lstjlg{elnﬁﬁ‘gg’elﬂg a\‘ﬁ?) 3 I¥N\'?\ect or
is a viral 3@<W@Q§I%rVeCWh%rse¢h1asa\dﬂﬂ veasona|(e. Piferdiegtiverdefeativy réteoviruges ed i nt o
the virals geapBviruded %ﬁ@h&n\é%gﬁzﬁeﬁﬁl %%égmc% SQRe%gh%%gPHﬁl L&GR T cation in

a host cell 1 nto which ey are 1ntro ' ter vectors having
a bacterial origin of Aeplir@atecembinant bpstselialor Smﬁﬁh%éneﬂi'é{ftsomef)her@lher

vectors (e. dis, 1nﬁéﬁdbc?ﬂ@lr§féﬁﬁi a 6@% Wﬁi&h‘é@@édﬂﬁtﬁﬁmﬁ prSsior MBG1AL BEk, NtO the
and 35 thereby

genonme of a host, ¢ i ntroduct| host cel |,

are replicat P‘bereﬁ:ig IW%PQ ‘Kjggsftocljietﬁ Qhﬁ?é‘inéé’(ﬁ‘e‘mené‘e* togefer patqmdy &0 ar e

capabl e of dthleqxattlcm@rtshlgeﬁmehessioahe pfog@@}ﬂeﬁsmh a\&GIICBe&a{iﬁy céﬁteﬁ‘n operatively
er ei i nant. reSS|on

i nked. l%mhmoﬁﬁﬁ%f?&?s I%éio &t ?nrsruﬁge;tgg{gdﬂ.’rege 101?%-,(11& ﬂ@}t T myutaHen, ? | on vectors

vect ors" (or ressi o
of utility i envizsDTIGhiah aﬁluem suzh pwgeﬁssmsmzm PET/HdSAQ1RAK®Ahe paehrvetjies

are often i nbﬁtré?e §tﬂ[ {Hcﬁfde@lw?tﬁm ﬁé 504 c{'ft?l?e t@fxﬁsﬁg'stt célPegs se& ﬁ%ﬂﬁ&n “plasm d”

and "vector" used 1 nterc y as nost

commonl y us eﬁecoﬁﬁ?lﬂ%#m%té@]f pinclyds éXaml?lﬁ&Hﬁ\ﬁ@ﬁﬁ mlﬁn@honytecnd?éld to
i ncl ude such ot her f or Mhe km “GXREBHEMAN a¥ %ﬁé@ﬁeﬁelnshﬁﬁd@ssre\ﬁbﬁiﬁfnaﬂteCt ors

(e.qg., I|c ive retrqgviru adenqvi r uses_and

adeno- as oci S\?gte L expiesding re\?gﬁ%‘g'uﬁ\yﬁl %rf?l‘oi ﬁ’E PHNS/V eplle t erm
recogbidnant host cel | As(ead haaremj tjne t&iﬁskublebﬂ" Ncludks aﬂ§ 80mhAg bEhéhhunia ]

i ntended to Q expressi on, vegt or has
been i ntrodatli}{(iflfél "fl? t%ﬁgu+%ﬁbe RN lenrlast%%’ ]?teigﬁ% PR Prip ﬁ?@maﬁta@ﬁd’é’&to
refer not onipmmals, sheh @&mh@mh@prlmmﬁfﬂhtee}celbg, dowt, chizkerwe apphidéany, reptilssich a

cell. Becausgccertain 10 nodifications nmay occur in succeedi ng generations
due to gther mutation_or enyironnmental influences, such progeny may not ,

in fact,2%be identical TBe {cHBS p@@r@ﬂ?mbéolnh“m%@nla?@@’ wgfars 1o 4 pesthugss aniradi n
t heI S gope of havivgs 4 gérmmd Qsiprizéld onedsy nht&@ﬁuﬁh@ﬁ Bkdiry an@ﬁﬁ‘l’%m it rhRgtnser | S
i nclude, for ex ac erm
"transfecto r}aansgiggn}.?g %ﬁe%@%g?rﬂmegﬁg‘?{%‘g@m %S‘Eﬂ%‘?drcf&m ihie feméa& I@é’ta%%ll gENABG
cell expres sDN@)tahé veénceh ﬂseelga,blesmﬁ:dxpaessﬁglﬁlll;ehﬁmamainti%ﬂiés chll a(_.amiﬂie aused
e ey ol ni@ HRACELan HE L HARndN R R fOHINRG: o AR heavine LT
3 er E %1 Vammal s,

nonhunan ani na I ncl udes a
such as ZRonHieHhirgseea @humandspyy dwgltr@mhm@mscmemchmmmam,pm@ms | es,

etc. human anti-CD64 antibodies when immunized with CD64 antigen and/or cells
expressing CD64. The human heavy chain transgene can be integrated into the
chromosomal DNA of the mouse, as is the case for transgenic, e.g., HuMADb mice, or the
human heavy chain transgene can be maintained extrachromosomally, as is the case for

30  transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic and

transchromosomal mice are capable of producing multiple isotypes of human
monoclonal antibodies to CD64 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J
recombination and isotype switching.

Various aspects of the invention are described in further detail in the
35  following subsections.
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20 The terms "transgenic, nonhunan aninmal” refers to a nonhuman ani mal
having a genone conprising one or nore human heavy and/or |ight chain

t ransgene®oms/os2sanschr onosones (either integrated or nonPCmtusgs/eted into

t he aninmal's natural genom o DNA) and which is capable of expressing fully
human anti bogdi ges. For I e t. c nouse can have a human |ight
chain transg]g o5 ihadiq 5 chain transgene or human heavy

25

chai n transchronosone, Ther ﬁh)nbbiahaltahﬁbdsﬂl%@\/IAbgdijMmeImlrbaﬁ (13 Iprcﬁﬁ@éd b

d/
The Eﬁﬂ%ﬁshﬁgg&éﬁw%ﬁg‘ﬂ S R R e LR
of the nnusetheé@nﬂ@rdtshela@agdl hﬂ?ﬂ(hl?émsg@hnmue@f K ohlerlahi\yitstaie (1995) Nagrduman
heavy cha n QS@Qégeﬁé\ﬁth%légh RendTRI Rh3lyBAGiZ8d @% drﬁ?%%gyp%ek%da%@% & case
{pedy ean

for 30 transchronpsonal (e. KM "m . ce as Such
transgeni c afder iechmiqyss forrrednsing roaeclana ash nbedediergy, vital of pl e
i sotypes of Mmlmﬁbﬁmionm@%hee te CD64 (e g. |QG I gA and/or | gE)

by undergoing V-D-J onbi.nat.i on I SO e swtc Vari ous aspects
orY t he |%ven%J ion are dig%meﬂeéff’dﬂ‘?“fl%rsé'ﬁtﬁm %égléﬁpﬁﬂl?gqhﬁgh{@%nglgq@m&mnﬁg
subsect i ons. sys@in. VilyBi3d 3O AudHoh WMo A4S a viry Welb-dstablished plockliran o
Ant i bodi t QS di. e e jnvention can be
ppoldugedﬁ)gy i va??tg@&%%gggﬁﬁﬂﬁag he%)ﬁcfsﬁzqtﬁmgémqegﬁwn%% ]E)nal

ant i body rretrr@mla@eg awnyin the arie Fosian gartobrs Gt murlnehiye}myrtrroeﬂs)zmdl fosion

techni que of,ebluess #OdIsdichsiRi N (1975) Nature 5 256: 495. Al though somatic

cel l hybrrdlzatlon procedures are preferred in principle, other
techni ques for pr oduci F? Pstrsted sambodipent damyancaenesionakanighpdipsdlirgeted vi r al  or

oncogeni ¢ t rgagfsoCmBLican befge&rhtydfﬁélﬁgv%ﬁ%enﬁhﬁwB'b@xfrﬁhé %Qrtsa@f HBhusyst em f or
prepari ng hybri domas, i s tem Jl:[{brr rod uct%on in the

nouse i s a vlgmu%ﬁylﬁe&lfa ﬂ?ﬂé ’5’98 errﬁﬂ%grffp AR ersd ol s and
t echni ques flmremsrel‘Hml\/bﬁhb”ahmemnnunnacﬂluﬁphemﬁnmbgkbbﬁbﬂi géresthivilogirtBatknown i n

h Fusl and fusjon.
:)r gcgcrjhr esu:térnggge% gﬁfa\%ﬁéﬁﬁnaan %%‘%#’g ra“[i%$ %%fglg Cﬁgmﬁﬁlﬁl&%‘)ﬁj&ﬁ}%‘é‘r onal
ant i bodi es dicABeNces togailgrgth @B@ddawab@lsgbﬁenmte’dteaht edogermsgearidoc i ce
carrying pardhsifbct (fL%nBék@Bé} al1(5994?%%@3@(@74”%5'@%592??&@0& PR stem

These transgenic m.ce, referred.to herein as t'ai’n a hunman

i munogl“obul § ﬁﬁ@rﬁ’gu?ﬁdrﬁxﬁ?é?lo{l HQWOU%%@@;KW@@JI@SQHWO h‘@ﬁﬁlﬁlﬂﬂ@%;ﬁh‘( and
y) and x | i ghtrodet mumrmbeag! atiughe chiR 44RQRass uidy dl@srs sWitkkink anget ed

A (1964 NapE At A BERERINS anBp e rphce Run i cabos. Sutihi ¢
r educed expr@88hosunsts; reyieswed lig Mooberg, N aj\ 894 nHaredbpohefEtperimemadi zat i on, t he
Pharmacology 113:49-101; Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immunol.
25  Vol. 13: 65-93, and Harding, F. and Lonberg, N. (1995) 4nn. N.Y. Acad. Sci 764:536-
546). The preparation of HuMAb mice is described in detail Section II below and in
Taylor, L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen, I. et al. (1993)
International Immunology 5: 647-656; Tuaillon et al. (1993) Proc. Natl. Acad. Sci USA
90:3720-3724; Choi et al. (1993) Nature Genetics 4:117-123; Chen, J. et al. (1993)
30 EMBOJ. 12: 821-830; Tuaillon et al. (1994) J. Immunol. 152:2912-2920; Lonberg et
al., (1994) Nature 368(6474): 856-859; Lonberg, N. (1994) Handbook of Experimental
Pharmacology 113:49-101; Taylor, L. et al. (1994) International Immunology 6: 579-
591; Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immunol. Vol. 13: 65-93;
Harding, F. and Lonberg, N. (1995) Ann. N.Y. Acad. Sci 764:536-546; Fishwild, D. et
35 al (1996) Nature Biotechnology 14: 845-851, the contents of all of which are hereby
incorporated by reference in their entirety. See further, U.S. Patent Nos. 5,545,806
5,569,825, 5,625,126; 5,633,425; 5,789,650, 5,877,397; 5,661,016; 5,814,318;
5,874,299; and 5,770,429; all to Lonberg and Kay, and GenPharm International; U.S.
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i ntroduced human heavy and |ight chain transgenes undergo class sw tching
and somatic nutation to generate high affinity human |1 gG& nonocl onal
(Lonber g,whlo3®s928d . (1994), supra; reviewed in Lonberg, RCT(U89dN4Handbook
of Experirrental Pharmacol ogy 113:49-101; Lonberg, N. and Huszar, D. (1995)

Intern. Rev. mnw 13: 65 3, and Harding, F. and Lonber
(1995) Ann. Aaf toﬁ@ﬂan?)%a aissnatigral Bubligaion e WP 9 W@I@ﬁ@fgm ce is

descri bed i npuﬂﬂishd:d oﬁSﬁﬁtel 1an 1998; O/ 25385 ] publitiead b verkber 80, BIo4; WAP92)

Nucl ei ¢ ACI d 628 < et a 199 onal
| munol og §3/§§?77e %g@%h‘?gg %%qégiawgﬁ% BF%bg F?emat;% gé nlt9§é %

90: 3720- 372492/@‘61%8 ptblighed M@@Bw N&QP2stbe Gispletures ofalllaffwhi2B areGleegby J. et al .
(1993) 3G E

152: 2912%292'\/%90L0n bfet r fein 1@19 ﬁl\é%‘?@“&%@gﬁ g %@%‘ég%éc mihber g,
N. (1994) Hafreseabad laf el 2.rfeh b usedio-genersts! nergi-G034Q eutibotlieg! or, L. et
al. (1994) International |nmmunology 6: 579- 591 Lonberg, N. and Huszar, D.

(1995) Inter | munol . Vol . 13: 65-93; Harding, F.. and Lonberg, N.
(1995) Ann. &A&%IK’@W’Z"@W*‘"?M: 536-546; Fishwild, D. et 35 al. (1996)

Nat ur e Bi ot gc hnol ogy 1%o gSA&atSEdlly hlﬁlﬁa@ﬁlﬂh@ﬂbﬁéal @h‘;@ddwsﬂ:ﬁ omac quM&b Hﬁéﬁgy
i ncor porgy e nce in their,entirety. See.fur ent.. Nos
5, 545, 8 %ag’é’éd&é‘g‘gs e%‘ il a B%he%oﬁlcﬁ%ﬁ’regar%@“ 8%@559 a%tﬁnsaga or cells

5. 661, 016: SexressBEED305 ag7dscribed bphdnber, M. ¢t 20;(1994) NeouredoB@agaand Kay,

and GenPhar DRI RUARAD. otk 996 VML OBIDRRRRR L LA NIAD Paf ort

No. 5,545,807 to Surani rnati1 ona cati o 98/ 24884,
publ i shed ond&&#841 Pre 29%' thqoniie/ vpl3e - 1 pubtlissiage Npvethsdirstinfusibg 9 For WO

93/ 1227, pubdagipes auiiGied dr edBhdd p Y?alga:ﬁ/oﬁ%ﬁéé Hpbmb%ﬂtl%ﬂ;é{?gfun d 1992

WO 92/03918 hed Marc is¢closures, o Ich are
her eby gl%l nc%?%%%iﬁxﬂf?sf‘@f@?}éﬂgé CRIhES PSG ﬁ?ilrflpmnmett HaMAhapige the

ECOlZ t r ans giahaperitomeally d &s thei dvest that ilbxaiiations uskiada berifeeer 6nﬁfcﬂélﬁl”|er ﬁt e
nman anti - mmupi. zat i,ons To.gener u man
rrltj)nocl ona: %ﬁ%odé &O(?bgéﬁ%g %mrﬁ“@én anPOE\éFﬁ B |°ﬁﬂﬁﬁf’§’8

purified or wihcelcappssipaClditn. gofa taDBOcahling énprnthtoimoehd BSPAISEN. essi ng

CD30, as described b 856- 859;
Fi shwi | % . ylgg%%&lgf SJFY%“ Blh%%glcﬂﬁ Qg&@mﬁgﬂéﬁ%@&,@%ﬁ%
98/ 248840 PrIéFMAi’otF@ynsg%% g keshgnd besfoisengiitipd ék@numlz&gentrmﬁtom@llyr @Pxt

i nf usi on. Fomtheﬂt&?gmhﬁcompwﬂé Fﬁehﬁ@s@du@ﬁﬁ'f@ﬂ@ﬁe@ﬁ%@%@bt&?w@a{ 20 g9) of CD30
ressin P cells) canh be used to

antigen (e. rifie X
i muni ze thginm at gu ﬁ"rﬂ‘i"%gbf%ﬁﬁ figen 1 incomplets Epgunds adiuvanhy dihg at i ons
using a pur |1mmuhecrcslmmse cdrelo mpniepred atdrahe afuréeiFthaithinggiRatito profocolewitht i n

anti bodi es, ﬂhs‘h?a %ﬂ)l@é l?e%g%gbthlm B&/ %ce[g)orlyi”tatl gle%@ul 'ﬁ‘llegé(lg{;)g&'ls Csé'a;{lp Iéeﬁg%d

tunor cell I1ne, esponses
vari ous 2ant i @eﬁ% @ggle@ﬁbm belaw), qnﬁgmce w1th sufficient titers of anti-CD30 human

immunoglobulin can be used for fusions. Mice can be boosted intravenously with

antigen 3 days before sacrifice and removal of the spleen. It is expected that 2-3

fusions for each antigen may need to be performed. Several mice will be immunized

for each antigen. For example, a total of twelve HuMAb mice of the HC07 and HC012
30  strains can be immunized.

Generation of Hybridomas Producing Human Monoclonal Antibodies to CD30
The mouse splenocytes can be isolated and fused with PEG to a mouse

myeloma cell line based upon standard protocols. The resulting hybridomas are then
35  screened for the production of antigen-specific antibodies. For example, single cell

suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the

number of P3X63-Ag8.653 nonsecreting mouse myeloma cells (ATCC, CRL 1580)

with 50% PEG. Cells are plated at approximately 2 x 10° in flat bottom microtiter
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20 HuMAb transgenic mice respond best when initially inmunized
intraperitoneally (IP) wth antigen in conplete Freund' s adjuvant, .
fol | oned W9 08080282 ot her week i.p. 1inmmunizations (up to aPCotEsh3/af44®) with
antigen in inconplete Freund' s adjuvant. The inmmune response can be

nonitored ovey  t cour.se of the . ni zation protocol with plasma sanples

bei ng obt ai nB{?tebgﬁ]’O&e:éc}%Q'raoti"‘foa‘fve% @%%Fl%ﬁbse&%&ﬁ@eéw B@té@’rl’@é)ﬁ)éﬂf%%l 25

ELI SA (as de€tanetSedurhel M'653driﬂndﬁtioaed/\i;cn'ediia§5%fdrigéﬁ!(K}ENI)C errﬁ\gqj-g?mémn@,mo

human i mun bul in - ed for SLO e ooste

i ntravenousl ﬂ%if%ih{agﬁﬁgqelﬁﬁgé@g%g b grélfvgreeglggiﬁ%geoéﬁgnﬁzmval of the

spleen. It i -mmweéhamﬂéﬂ unitg/mlfpggicdhs, Slongmactreptotiygam Shme/méed t o Ibe
erfornme S i i S TN : j . e e, a

Potal of tuohyutyieRe IR IAT D an R AR i s SRt AR 8. PAREP!

i muni zed. %Wﬁ%soﬁlbfmmwwemdﬁﬁhﬁ@ thi Fekl iswepleesdoidh HAnt i bodi es

myel o col | L e baseq ot of amarH or o aol ey iR e e M ae

el oma ce ed. upan st gndar rqt ocol s. e )

g%/ e then 35%‘%@&?‘@3’0&8?' &ng ﬁaﬁ%@%@ﬁl B2 RV Hete WpRpqine 1B APTpYH es.

For exanpl e, usiatighftercH-14 elax;&pé?hsiamﬂ%dgrfsee]:catiﬁglihy%ﬂicltﬂi’ﬁlﬁA A gageyie@i?atéd, @dffbc%ﬂéﬂunl zed

m ce are;fused: e S . of .. P - nsecreti.ng nouse

myerom kbl | el olyt 16 nBbREG, R OO RN T AR v

appr oxi nat el subgloged gblepsi tvicabyBimeitiognditinigornt Theestable 2B cliDed BreABARGRtured in

PCT/ US03/ 00444, 1§ Ig@ﬁé?ratefsﬁiail%@of%ﬁ%y@?&dpg@gﬂ@ﬂl&gu@qoﬁe' ective

medi um cont ai ni n? 20% fetal Clone Serum condi |oped nmedi a, 5%
origen (I GENfDariGHREoOR| ut anine, 1 nM L-gl utanine, 1 mM sodi um pyruvat e,
5mM HEPES, 0.055 mM 2-nercapt oet hanol, 50 units/m penicillin, 50 ng/m

trepto in. 50 / 5 nt a in and 1X Si ;. the HAT | dded 24
rsmurg af Sgr ?ﬁ@erﬁﬁ@r g}ﬂﬁ‘m&%f@’ﬂgﬁwu\wg M@H&{@ o¢{ ’g’%&’ﬂ”gﬂdléﬂt"i @ﬁ@di umin
whi ch the HAT is repl atlechaniahtibddies oflthdinvertival alseeddnsbeasredidae n %IidSsQeBlﬂBd by
ELI SA for h | - I and | At | i €S. ce
ext ensi ve hygrl g%ﬁﬁah%%r{&g%%ﬁl g‘?%ﬁgg’?%ﬂr%tﬁ%%%gﬁ%gp\?’gﬁlnpﬁg{ﬁ}%ngﬁe[S@Pd;o- 14
days. The angdusda@psiseidorempthgdhssisivediiaowarie thept G e dylostopehddol3) Swipace,

and if stillypesighve for human 1 gG anti-CD30 nonocl onal antibodies, can
be subcloned at |east_tw ce %}éltl imting di]Jution. The stabl e subclones are

then cult@ired in vitrBotagelfeiaperesdy anibadiss.<orgntibery femmentsiheret ue
cul ture medi DMAs@ncodihgpaciubs: fHtlgsth 1igh SaNeaa! HomOtanTbastliasd Bas

Pr oduci ng Hu ocl onal. Antibqgdi.es to Hynman,.ant i bqdi es, of the
i nventi o% al gg%gﬁ%gecﬁfrg{)hﬁﬁ)g tf’%méquﬁﬂ%gggé% arlﬂ‘ﬂﬁf@?‘%tsﬁﬁalrﬁg?%g, for
exanpl e, a comigerssispandéanrteciosdriedantd eRpiastiec hetteps sschathdt thggaestaransf ect i on

ggg _h(iggzjs | SpefRIvVel KRR b BahddfipRbial 6fd BansidRh] &2l &qut(:ﬂt%g.S?n {RE confeke,
; s

the term "operatively linked" is intended to mean that an antibody gene is ligated into a
vector such 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 cell used. The antibody light chain gene and the
30  antibody heavy chain gene can be inserted into separate vector or, more typically, both
genes are inserted into the same expression vector. The antibody genes are inserted into
the expression vector by standard methods (e.g., ligation of complementary restriction
sites on the antibody gene fragment and vector, or blunt end ligation if no restriction
sites are present). The light and heavy chain variable regions of the antibodies described
35 herein can be used to create full-length antibody genes of any antibody isotype by
inserting them into expression vectors already encoding heavy chain constant and light
chain constant regions of the desired isotype such that the V; segment is operatively

linked to the Cy segment(s) within the vector and the V segment is operatively linked to
224



20 For exanple, to express the antibodies, or antibody fragnents thereof,
DNAs encoding partial or full-length light and heavy chai ns, can be

obt ai ned W9 03ssasziard nol ecul ar bi ol ogy techni ques (e.g., PPCRIS03/00440
anplificati on si te directed nutagenesis) and can be inserted into
expression v O'S such 1 hat theFoge es.are, operatively linked to

transcriptio Lasﬁglmf?t Widyg the,yee ftignally gt alfapatively, thejecombiptmxt . 25
the term opexplessml\gecior ndeeticotls a sighalnsbpedé ﬂlaﬂﬁ%ﬂltitbﬁecﬁmloﬁ@ﬂwﬁb eis

| ted t h t t |

sequences w TRhEELPEEEl TRAbANERGh BCRR g Peipg iR ndyech Oéga‘ffaﬁxaﬁr °

t he transcri{eisemabpaptide sﬁrisrﬂ@dumfﬁrame to Ihiee am;mbltftmﬂlyusglfrthe afftfvede xjuia gehon )
t t

Uhe. expr esst o E%‘i%l‘?’?e%%a??é R %ﬁg‘fﬁ O P AR BBl

ant i body heaRSPUdR & 4» ZHigRa @ﬁﬂli?eﬁ?fﬁWé@mlmoﬁ abupapeateinkect or or, nore -

typically, both geneshﬁi&hﬁdiﬁt@rth@ﬂlﬂbﬁﬂ9 chdif g§§é§eth%>f@cro%§ﬁhﬁﬁ exlﬁ%s%n The
anti body genes_ are %sert into E{Wé ressi opn vector by standard nethods

d
(e.q., 1igat SHDHPE r’r'iB‘f‘3 ALY 15l qusheesdhateentpl the gxpratsigngfyihgene
fragnent andantibotipchaingetdsint hestctelli Jatitam Trégulstoryestiéme! Qiinteslidde are

present )y é) hﬁﬁ ud ro%(?ergee?lﬁXn ﬁae{nra o\fﬁierr'eg}t))ﬁegﬁl{)r? ?Oéﬁl‘&? ﬁfgzgﬁpp §8ant | bodi es

descri be use creat dy genes of any
anti body i somq)p@enylatmmsgmls)r@atmm e dransquiptiss oo transdattonr of tied areibdyty
encodi ng he 0 egi

g heauifhaied sea%gﬁuato%gie&euhmg ar QAL ﬂﬁ‘%g%ﬁipfe Qo &gm@oq gg

desired isotype such_that gnent 1S operétl

segment (s) wrEssiamEechaelogy. Mehodnia Knzyswipantss; écefb@rlaﬂ’mﬁal Sen|DingadCA o

-24 WO 03/ 053280). RWIUSQ%&Q&%d be osEhkified Wik avithdtithe HEEVEGhOExpression
Addi ti onl%l ly 0 r.nat onbi nant EXS SsiQn vect Qr can

encode asi g%egfor’plgﬁf Ay ﬁée’tlg‘#’é’(‘?lq%ﬁgéﬁaégryﬁw@tc?%‘ﬁ R o FEEIHEEIPTS 8hai n
from a host thekhoicdhfthahbstvet o bbabnsfgamnel, drricths oﬁbmesildmtfq)rétbﬁl degieéd)r
h that f. Q e amno te
fﬁg ant ?bo dyé}g hg%egé}?éd @Eﬁgfoﬁgﬁséqéeﬁéeg ?(gerqnér gicngonstt £ gfpr?wﬁga}l@ z#is
si gnal pept | demepts ﬁlalﬁétr@ﬂ’fdilglgb}a@s Qfglﬁ)mln e?m;pismmn(mammahamcd;ls,gmah apept i de

froma non | PTOHRRGS ARb é?ﬂl%&lrseélé?}ved Infddh %;Qeﬁ%\tlﬂls @@?%ﬁ&ﬂ%ﬁ%d’

genes, g‘g@gant .eXpJr ess vectors. o
r egul at §P En‘i"ﬁ%‘ts St %P FRBIrESHAE date progroter{AdMIER)) B@Hmlﬁﬁ@ﬁn
genes in a h@l‘iématédelly, nbheirdleegulatosoieyadrRey mae bd @BEE sudtSasithé Ghgefint 0 10

i ncl udes pra ncers nd ot her expression control elenments (e.g.,
pol yadenyl atﬁg}r{l%{e’%&ﬁglé} IPI%CEm%SﬁtroI the transcription or translation of

the antibody chain geﬁmaddltt@mctbtlueegnnlbadjoclgaisgmmém@ﬂa&o@&s@ldnb@thef or
exanpl e, in Goadoahy &g&g%lolgggcrt&%i&' gﬁ?f&ﬁlrﬁﬂyc %ﬂﬁ%%at 4 Enchs Sgép%/snose

185, Academ c Press, ppr ad
skilled2n tsseusces thatuesylate rapkisagan ﬂlﬁﬁ@C@kmb@ép@b (3. ,\pexgmrofrq:pimaum)ng

the sel ecti %d%%le&t@ﬂlé'rﬁérﬁéﬂ’ che$l Uﬁﬁ@@%c%l’e Aenen ﬂ%rfaﬁﬂf:at?e S@fct:i%r?oﬂﬁ)s}t he
choi ce of the,host cell e trﬁws or eve expression o

protein desiFEyM : Chtb? é{?“é??lf}%ad %mt‘g’?ik}?e;ﬁ é‘éﬁ'qﬁénéé§ P ﬁ%lﬁ'ﬂ%%zdﬁ host
cel | expr essi @, 665candde1%4,0 1, all by Axel ef al.). For example, typically the selectable

marker gene confers resistance to drugs, such as G418, hygromycin or methotrexate, on

30 ahost cell into which the vector has been introduced. Preferred selectable marker genes
include the dihydrofolate reductase (DHFR) gene (for use in dhfr- host cells with
methotrexate selection/amplification) and the neo gene (for G418 selection).

For expression of the light and heavy chains, the expression vector(s)
encoding the heavy and light chains is transfected into a host cell by standard

35 techniques. The various forms of the term "transfection" are intended to encompass a
wide variety of techniques commonly used for the introduction of exogenous DNA into
a prokaryotic or eukaryotic host cell, e.g., electroporation, calcium-phosphate

precipitation, DEAE-dextran transfection and the like. Although it is theoretically
25.



el ements that direct high levels of protein expression in manmalian cells,
such as pronoters and/ or enhancers derived from cytonegal ovirus (CW),
Siman Viwoa3ag22D (SV40), adenovirus, (e.g., the adenovi Pag/usaj/on4d at e
pronoter (AdM.P)) and poI yoma. Alternatively, nonviral regul atory

sequences nay be used, h as the ubjquitin pronoter_ or bin .
pr onot er . Oéﬂglettf) GRDYESS ﬁ"ﬁé‘n’éli’ﬂqlﬁdlﬂ %%Pwl‘ﬁblﬁééthﬁrrﬁfo %@ﬂ‘ca‘? cﬁ’-‘ga@ gHtiences,

the r ecorrbl mmeuemrpee@io@rbf\aﬁﬁwnes 1ﬁfeuk:ﬁ§oﬂ1<ﬂ&&l§t mnnaax)resfaﬁb ly ragtdinalignal
sequences, s quen hat e H atian of. the vector in
host cells (& g"e Soﬁs%’g‘? © Iérﬁ E%?PF%?%% g‘l“g éb‘?"él HEpstaienes. The
sel ect abl e rtaam;nahgemilsg mtclmwl'eénkeb' tha pmkanyntlc)i:ellsdetassetrﬂalld andi setietevhi ch t he
vect or S 634, 665
and 5, 173 0?@8&4}}%%&‘3@ ﬁqm&?ﬁ% gfc aﬁ%@?ﬁ{é%rtr%?ay ?m““?% ?g)?qr%%s%s? el fzelct abl e
mar ker gene &bRP&Y geneébia%b%@mepqrtﬁdd@ bgdnefiegtive tos p@tﬁ@tlorhqénehrwm aractive

net hot r exat %tl%ﬂdﬁfB&smﬁh 684 Wdoat @. R’h(l@bS}I'ﬂﬁnﬂlﬁﬂé &?a?d@?ﬁm JAL roduced.

Preferred sel ectab rker genes _.include the dih at e r €duct ase
(DHFR) gene (for use i cd Iapplizhest colis A cHRE b Ecambinant

sel ection/ armlltlbbdleﬁbfmﬂ)mve@ﬁdn irtRudeaChifese ¢dnkh sbsr @%ﬁ(@l&b&fens)qﬁa)cludﬁﬁg dhfr-

o i %{‘he%@?as; zrﬁ% %%%ﬁ%?@i&iﬂ% gl %@fﬁ %S%d@ai
standard 35 mied vath a ¢ e ashidest il R dn€dudminh an e
intended to (RASPARL %5%’0&%@{) %scg%gm&él@eﬁsceggg@ 1y fs t he

i ntroduction genous proka IcC or e ryotic cel |,
e.g., elect rlarmrtmaénfor gag with M%wpbmaecellp;eé@tm predérend, ew&omex&tmms

transfecti onpaosb ddae. ek?ﬂé@sloﬂ}tst’b%’ 8fRclobed Wbesw@ztmaivd 89/%503\@%&%959282
PCT/ US03/.004 qo e to B]laﬁress the anti bodi he I nvention in

ei t her plrsokaé%eﬁ"' IR AP BRRIEXPHSSION VB IOES, engg P%é%‘iﬂ%ﬂﬁlyc&en%rftr? Boeadeeed n
eukaryotic detd mamﬁfaﬂiaﬂhsit cen@fﬂ&rmlbydmaiwdrbatted B9 stlteidd the hb& ceheforast
preferred becaua%ﬁ,1 '

d ticul I
Cell . are roroapr Bk EHARRST iy 5 BresSitf of o Bbh b indhe iR B o Bore 5
proper |y f ol mekraomy secr:mumbf)t@c entihadydotoi the calhitre bwdjum Br wkizh yiot hast eollsrags si on

of anti body,.gepe of

i gh' i el ds B “cryrodiee e BERENSEN hbipfic LR SRR uRE yRARG AR

| munol d§y ToEHiraBen methods. preferred manmalian host cells for expressing
the reconbi nant anti bodies of the invention include Chinese Hanster Ovary
(CHO cel I's) (i ncludi.n 10 CHO cel | s, escr'bdjn Url aub and Chasi n,
(1980) Proc. l(] [Pa"%g@’%éif&%ﬂceﬁo RS 596c! Eith h a DHFR sel ectabl e
mar ker, e.g., as descrAh#bbdies iRteratt wikhufugatnamigendhredominShidy mr(ﬂlﬂg%b&)lnb/bl

Bi ol . 159 60 I eIIs

particul ar, lcpl?eél)ghelevm %15%%%% ﬁﬁl‘e st h%,ﬁﬁ gf%ln gﬁ% rrelatang?'pr essi on
system i2 tdetermnige N@l@i@dﬁéﬁiﬂ oRosthis reaso ﬁl@la@se@ a¢1d stDe8Fsovitie CDRG
89101036 andubotdariefe tdveciiflviuEAHRbOARS X REFRALABUKER! CDRACOI Ng

anti body genes are_introduced
Because CDR sequences are responsible for most antibody-antigen interactions, it is

possible to express recombinant antibodies that mimic the properties of specific
naturally occurring antibodies by constructing expression vectors that include CDR

30  sequences from the specific naturally occurring antibody grafted onto framework
sequences from a different antibody with different properties (see, e.g., Riechmann, L.
et al., 1998, Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; and
Queen, C. et al,, 1989, Proc. Natl. Acad. See. U.S.A. 86:10029-10033). Such
framework sequences can be obtained from public DNA databases that include

35  germline antibody gene sequences. These germline sequences will differ from mature
antibody gene sequences because they will not include completely assembled variable
genes, which are formed by V(D)J joining during B cell maturation. Germline gene

sequences will also differ from the sequences of a high affinity secondary repertoire
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into manmal i an host cells, the antibodies are produced by culturing the

host cells for a period of tine sufficient to allow for expression of the
ant i body wo oslos92Bpst cells or, nore preferably, secretiomcCaofusndiensant i body
into the culture nmediumin which the host cells are grown. Antibodies can

be recovered t cultyre nedi um usi ng .st andar rotein 20 purification
net hods. wea%tib%ggrap ?‘éﬁ“ glr]'na#ie ;agga%tglﬁggxga@%r%g? kBl SOMAliChodi es

Ant i bodi es | Auations agi relatively gefirequent igehsaminedemiinalnidrijort &ff feargéwakiregdon.aci d
resi dues thagqas oy | i chain conpl ementarity
25 det er ni ni ng r%&%g&%%%&ﬁ@ﬁb@éﬁ%ﬁy% Z}%qh?%ghg}ﬁ ar%%mag?‘ “'é%aﬁg}?&s
within CDRs Ohf@mewpk iggienlandip theabaxsidemitalaoréen ¢boatesorkhegios équences

outside of CPR3hermBes aH§ oIS RRHRINHS o ﬁf)@sigtglﬁ?égﬂ ;(agﬂfgghfg%ﬁ%dgﬁoigﬁ%grrt‘ites

ant i body- anti gen |ﬁ$e a&tl ns, it i.s. possib )

ant i bodi es t Rat*c At %{yt OT FHY FR3Fes dlsis §pt negessaiy; te obknin thegntite BN Auseanenge
?nti boﬂi es byf wmﬁcmlmaﬂtibgdﬁi«pdsﬁslsﬁo&acmaehgﬁrﬁa&th@don%ﬁi@dn'ﬂd dﬁi@&?lﬁ@in@eguences
romthe spe .al . v..occur ring antibo a i r
sequences 1P rgfr%mé‘%ﬁ? @egl%lnétl%élﬁﬁo%w %tq%ormlgﬁépﬂﬁqéyﬁ%ﬁﬁﬁ@9@g§£§ fidedy

R echmann, Lon Marchal2, 199998hiciNist herein 332rR2@eBBY refdrenesl, foPall glirpaes). 1986,
Nat ure 3@)l: 52+ ; : . . . Natl .. Acad...See
RN 10%3?%%3%%?&1 %@gﬁcﬁ?‘?‘ﬁgﬂ%@o?. T8E JHe CD Reiqnn M typicn S Hutripit

publ i ¢ DNA dfor #HsBW@0bH athe pretial sequmcyisrused teedeterniiovhich @ronmkmquesiables .
These gernl i ael jsﬂﬁlthgeg‘&;ﬁ%e%’mbﬁts @bﬁtfiﬁﬁtefiE&%M&ne@ﬁﬁ%?ggyg%gbg%%ggum&es

because they wil.l not include co Iﬁhel y .assenbl ed var | ) I ch
are formed bSTOHIB} 5SqUSRER 1 WSFHBO e missipg raraenseH thexaripbletegigane
sequences wi Heavyland lgsht f:lmén fdadﬂ} sﬁgwafmie glé@ﬁe(pc_iurﬁl fﬂr@t@irﬁhgﬂufgt%)ﬂ alﬁﬁ@ggnd?r y
repertoiye - : - antipody. at individual evenly
acr oss t]hsg vlgtgic}é@f%ﬁ{reg{g?%enﬁ OE%%e%%gt%ﬁ%gl?ﬁ%kﬁ 'cp OIS IS8R BIECTSSMN P vel v
i nfrequent i%etthfecmsﬁwdlm gérndine peader equerice forerpression cegitants. Toarddexanpl e,
somati C MUt ahisemg s8fient& afoh¥e EN'A”JeEﬁéH&@QEaU gk éoFll?oitgérHt \Plgll}] gglitﬁ%t{(]:al portion

of framework regron 1 and | n the carboxy-term nal por rramewor k
region 4. 5 (ﬁlﬁogﬂéfi?meé by higatjors oiBER 15t SAlgsnatbielss itynéntire wariable al t er
the bi ndi ng mepiopent besynthésidddesanti &adyt, GRFlaphths d188RR N eotldes by NOt .
necessary toco?nbr%iaéd]#j‘;ﬁ ent 'h{fe M se%ijence .of a particular antibody in
order td recreate a REPIAICAER o fERE ah ertiElaysY RBGTn yatiablegriog cmsper t i es
simlar to tHusprogessthae centdighdedntapes binhdy clisteatiBabr URIM QDS Rrtidiied on
March 12, 1 : | Sh.i L. | r by referenced for all

%?(ncﬁ\’fﬂ §ifs! o d\}‘ﬁﬁﬁ%ﬁl#{h&fﬁ)ﬁ%ﬁ%& ggdo

purposes). 10 Partial heavy an Sefuence spanning the CDR
regions is typically sligpuslestide s¢qnencdsiof hpawypoddighTHimipaanscaptsfequence i s

used to det afybiiaemubinehs&eioddsi a_lﬁfvieﬁ%% &@Mﬁhﬁ&f&%@ﬁ@&l@i@%@ S

contrib t5_ed to the recaqnbi ned .antibody. abl e "genes. > I'ne
s equencé i s TSR Y Sequences with Wenticg! finoi asisscasing enpacities astthenatatil ons.
Heavy and | isghitencémi Thd satietic bedyemdeapsd chatl fAveted b MdePiroh&hSnatural
mat uration as@&lueqlges in three ways: strings of repeated nucleotide bases are interrupted to
facilitate oligonucleotide synthesis and PCR amplification; optimal translation
initiation sites are incorporated according to Kozak’s rules (Kozak, 1991, J. Biol.

30 Chem. 266:19867-19870); and, HindIII sites are engineered upstream of the translation
initiation sites.

U

For both the heavy and light chain variable regions, the optimized
coding, and corresponding non-coding, strand sequences are broken down into 30 —
50 nucleotide approximately the midpoint of the corresponding non-coding
35  oligonucleotide. Thus, for each chain, the oligonucleotides can be assemble into
overlapping double stranded sets that span segments of 150 - 400 nucleotides. The
pools are then used as templates to produce PCR amplification products of 150 -

400 nucleotides. Typically, a single variable region oligonucleotide set will be broken
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15 not contribute to the properties of the final antibody. For this reason,

it i's necessary to use the corresponding germine | eader sequence for

expr essi owomansesuct s. To add m ssing sequences, cloned eDWASs®op4ences cab

be conbi ned with syntheti c ol i gonucl eoti des by Ii gati on or PCR

anplification. Al nat i the entire vala on can be

synt hesi zed ‘g%w%l ni%%w%po Ch % SRS AP 1@?‘? tt"f‘l:l‘é‘éeﬂéﬂﬂné@ Ccv

conmbi ned by quThésemenlapngprodmm aealiielﬁdmtmbimdyb}s}]@"r Iaﬁilpﬂlﬁca/tﬁfri tabl e

region clon t Al nt age ation or
€fo rm-mé éo gl‘éfe%?m @?ecg.figﬁ ﬁrﬁ" gagsoab (?eg Sl?lgﬂy%g{:}aﬁﬁ aBPVﬁriarm}f%l ar

inclusion or_parti fon si
codons. The ﬁi@gin@étoifﬂ@ heavienkight chinicenstgnt aeglon (1g¢iudmgalueansIa;ns ofthet s from

a hybri domag, 5@& ﬁfgﬁfsﬁﬁlﬂ Or HRSA g4 A0 1@@@4}@1‘&9 e bind fin ﬁﬁé'ﬁéﬁ@%ﬁl@h ication

ol i gonucl eot | é@ create synthetic”V sequences wt am no
aci d codi ng CRFRTALS iBagments that Geasily be deraddntode expressigpntastaricensiaigtsy and
kappa chain sequences m@redbﬁsmeteam@wahﬁugawﬁaalhvaxwl%gﬁﬁ@ aldthEfIr €e ways:
strings of ooeba}t%ﬁ ﬁgl él Hﬁ%{g :ilrelnterru ed faC|I|tat§

ol i gonucl eot { UL SFhHBSIC°GRE ApatondRiaEeR, CBBﬁtf‘We{FglP?énémgﬁP afed,
initiati on spcﬂm;ieay]etwmcamd mtanm@dommmmmtmg, dequdfnzato isnﬁlekp@ss(ldﬁﬁ'z@kor 1991,

J. Biol. H.ndl || sites are e
upst  ear of ﬁ\e tcrtﬁﬁﬁ?elﬁ @%aﬁé’ﬁgﬁ had Oe%pres lon { cORsHuCEs G ?ﬁ%mﬁg‘ﬁ 3ﬁd |'i ght
chai n vari abiiegle é@qt@ﬁaﬁo-tltah%fe@pd,lSmla_lédtrans&sttadgpr wparatedy tresyfenel ingp host

non- codi ng, &nlgmwﬁgmqﬁﬁd%%ﬁ; Rken cgﬂﬁgﬁ%ﬁ@ob:&féoﬁﬁs nucl eot i de

approxi mately the mdp0| nt. of the _correspon
ol i gonucl eotide. Thus, ?Wldéé%lﬁlsé%F‘?PStftlﬁéoﬂfPfe@fﬁ??éﬁip%@@qt@@@lt@ﬁn@elg@(serrbl e

i nt Io ?ver | aem_? ﬁé@ndedlbélews Uﬂl@@%ﬁn@ﬁzj&ekbﬁﬁr@&@{bo&&?m &gﬁflﬁé@(} teathPbhd

nucl eot i.des e en used as es to produce

anpl i fi c§t i on lbaIPB% ﬁgﬁt Cﬁ% @%A Sﬁwnﬁfﬁc‘ioé‘li{ li’eg&g torRsPRy HRWCOI%P@F%P%Y and

vari abl e redight cliin gunigehesotlihdse sletmids khn beudet ak exq;ress’zbﬁrﬂfﬂ}:té)@/}ﬁhﬁ&aﬁ&

PCT/ US03/ 00 3L ified to.
generate t m%g[geeg‘?%!( o ?EIID% BB&II E% \t,\és}hﬁi%ﬁ gfagm%@er %% %P% s 68 dcﬁrc??reﬁlé’nt hen
conbi ned by Pothesksavy ql@m hs@tﬁPQSe or fay ﬁnplteﬁﬁeom@ﬁmitlboétewmmpmleg leedidedight t nmay

al so be desighafike to include an overl apping fragnent of the heavy or |ight

chain c; stant region (inc) ud| g the Bbs] site of the 5 kappa |ight chain,
or the @ site if th ‘lja%o 9§Pe€ttféflth‘) invEntioqe thoctiugiwmliteaterss P t o
gener at e fr dogmentastitGBRE0 emibodaif khe 1h&erﬁioﬂ[l£§ MG, THe o@&pneSasé Qded\e ekeafe

t t t dh
const ot s, STRRATSARIR AL SR ECt Al ST Y R G
region, 3' mii@IPWS}féh%@nhbogws yﬁd@nyvmuonmuchmibmdmgsto IGpAA. dvioteesprtifiasliygn,
sequences 1t QubQk MR PTASIANGY e80! or S:i;q 1 9:913 BL 'é{)’xﬁgﬁled I&%Fﬁ')%ga}%?f 0 oW

chai n expression constructs cah” be’ conbi ne
co- t r angP ect¥gandemeyyqry; regionsemnd G1aRs t%f@@@gédla@@wewrah@a@bt @I@gmem@ﬂ host

cel I's which mmmﬁmmwmlmlgs@fm@n{a@ﬁfmcel | expressing both chains.
Accordingly, in another embodiment, the invention provides a method for
preparing an anti-CD30 antibody comprising:
preparing an antibody comprising (1) human heavy chain framework
30  regions and human heavy chain CDRs, wherein at least one of the human heavy chain
CDRs comprises an amino acid sequence selected from the amino acid sequences of
CDRs shown in Figures 7, 9, or 11 (SEQ ID NOs: 16, 17, 18, 28, 29, 30, 40, 41 and
42); and (2) human light chain framework regions and human light chain CDRs, wherein
at least one of the light chain CDRs comprises an amino acid sequence selected from the
35  amino acid sequences of CDRs shown in Figures 8, 10, or 12 (SEQ ID NOs: 22, 23, 24,
34, 35, 36, 46, 47 and 48);
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Plasm ds for use in construction of expression vectors for human 1g&K are
descri bed bel ow. The plasm ds were constructed so that PCR anplified V
heavy andawOb3/0M2Rappa | i ght chain cDNA sequences coul d bePa3aw03/a440
reconstruct conplete heavy and |ight chain mnigenes. These plasm ds can be
used to express conpl etﬁl y. human, or chine X or Ax anti bodi es.
Sinmilar plasnids can b¥® %TSWs@lFa%@Wyffﬁﬁaﬂ’éﬂﬁf‘r@%‘iygﬂ “@fm&]ﬁ@r heavy chain

i sotypes, orTﬁsna‘bﬂeoyWelsesmﬁmoai} tbihil CIE (egn R eterBiRd usighemdhiddibding hai ns.

20 Thus, in another nt i t he ural features of a
saman ant | - B8 Smhas be r E ERRS eg n R) 5o or BrL. are
used to create structSnmad:ityswe]lzkne\dnhmﬁlemrtathauanﬁ&?@Mattvylandilightcthlaht retain

at | east 50N i uch
2% bindi o reDRASERR plePh BRRLMND imb B0 Bt Binding G ARY Al Bl ity
51711 can bengbady ﬁwnra@ammthramwrybwmwnnhm ofgh invention pivpaved.lesiseli ons
and CDRs to f‘éftﬁ%b@véi%@féﬂagﬂadom rﬁ@ﬂ{gﬂeﬁ%ﬂﬁﬁcy 1'11.?&9:!15&%@@35 oﬂqﬂﬂf%n '[‘H%t' - Cb30
ant i bodi es of %&g 5.1 nti on. Accor ﬁﬁ i.n_anot.h nbodi nent,

i nvention prairy ﬁ%ﬂcqnél?nseﬁ]ileeﬁ ﬁ@féﬁG&rﬁH9 GDéBlbnﬂ‘%%t&&POdleS
conpri si ng: ﬂaftﬁaedanm@nmsaﬂiel (uonys GiOmIH SiHY of 491 1h Uriyenkibadiys edddfufther
framevvorE) h30 regi ons g H chal n CDRs, wherein at | east one of

t he hur’r& eé’Wr ﬁ&f‘-‘ﬁco R&n am no aci d sequence selected from
the am no acid sequencAscmdlnegDRsarmﬂmnmmbndﬁn@urthsmi(/pann TwrthdrlprOGidey hddi-NCs:

16, 17, 18, @ﬁgo %%ﬂ;ogﬁ) 0%91 r%l]néﬁpq hﬁﬁizah;h ch(a\ﬁi]frgﬂg@gﬂé Ijegl]mls %I}Mn he]av¥ he

frarrevvork regi ons_an edst one o
| i ght chain EBr}ﬁpglgé,sa lmaimhensy sbain GJRiagicn, eed e bueen hewindhpim 35

am no aci d S@ERQ'? §n0s{fhe§QBSt H‘lﬁﬁ‘iﬁhh&vgcﬁﬁh@)ﬁb’r n RihelReatpEhih 0TS of
23, 24, VWO 0 2 PCT/U 3/ 00440

d 48 3
wher ei n 115he ]Jﬁll B O?glf W@”é iguir‘f%%t%mb} L&%Q) D 1§30, abE) ayd of
t he anti body?2} buthaﬂilﬁgmﬁlrﬁﬁiﬂné)ﬁoﬂli&égbﬂﬂ Aeainaailiptt Staa CBRI febidd] HBumassays,

own ' ¢ nared by b AR Rh i cBRa TR BN b o
parti cul ar | ylightpbain §1R3 oigéon i thenléghyichaintPRpef 1 TG LA, af SFhi 4sshofvnan
anti body f OrFlgﬂreggt 1(9%E 42%@3@1%&9@2@% ofid)! %Qﬂeﬁﬁhﬁ%n%eavlﬂqﬂcﬁgﬁl:ﬂ@ %"he

prepared, as ove, preferablfy c hgg:; %g
chai n CBR3s afi Qwaywerﬁﬁmﬂé@thééwaw ehaer CORR andfngitheslight ﬁbalmﬁ:@
EIL.;% §$ 01WC51FQ£ID '(I)'I;Il- St laprhé%@l‘ﬁ'bg Sy mhay 'ff&ﬂﬂfbﬁ 061@1?85‘@%9'}1% S8 it @R]lmﬁ)anﬁfo%

i.es can fyrther conprise any conbinations
of the CDRs. tﬁ%ﬁ&% ‘ﬁ?ﬁq Orﬁgﬂ%t i%tg %rﬁﬂ&h ment, the invention further
provi des anti- CD30 anThdCDRAS 2 candfuridsiepipns ()ﬂﬂleleugﬁnaerh@au%ddiaidﬂsdr‘rbademr k
regions, a hygep ci}le&\{xprise the exact amino acid sequence(s) as those of 17G1, 2H9, or 5F11

25  disclosed herein. However, the ordinarily skilled artisan will appreciate that some

deviation from the exact CDR sequences of 17G1, 2H9, or 5F11 may be possible while

still retaining the ability of the antibody to bind CD30 effectively. Accordingly, in

another embodiment, the engineered antibody may be composed of one or more CDRs

that are, for example, 95%, 98% or 99.5% identical to one or more CDRs of 17G1, 2H9,
30 or5F11.

In addition, or alternative, to simply binding CD30, engineered
antibodies such as those described above may be selected for their retention of other
functional properties of antibodies of the invention, such as:

(1) binding to human CD30 and inhibiting growth of tumor cells

35  expressing CD30;

(2) inhibiting binding of CD30 ligand binding to human CD30;

(3) inducing ADCC of tumor cells expressing CD30 in the presence of
effector cells;
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chain CDR1 region, a human heavy chain CDR2 region, and a human heavy chain
CDR3 regi on, wherein the human heavy chain CDR3 region is the heavy chain
CDR3 of 1MWOD3@i9282HI9, or 5F11 as shown in Figures 7, 9, oPCIAS(8P D NGCs:
18, 30, or 42); and (2) human |light chain framework regions, a human |ight
chain CDR1l region, a human |ight chain CDR2 region, and a human l'i ght
chain CDR3 region, whet®iimduchig thagesytosis gfftumoha¢lls a8DR3sing N5 in ghet presenceht
chain CDR3 of &Zc%pha%lé@’anﬁ 51711 as shown in Figures 8, 10, or 12 (SEQID
NO 24, 36, or 48), ern the ant i body binds CD30.. The 20 anti body may
further conprise the h@a\b}ndé%mwezc%%@iw anguilibgtm eomgiant Eakot e»tfleasnc;l
2H9, or 5F11108Wi¢ anti body may further conprise the heavy chain CDRL and/ or
the light. chain CDRL of 17Gl, 2H9, or 5F11. The CDR1l, 2, and/or 3 regions
of the er?gl neered anti bodi es descri bed above can conprise the exact am no
aci d sequenc€hacrsiztfhwsef Bihdihg Gf Hudidd Menoclintil An2hodiéssolCiz3d her ei n.

However, the ordinaril t iation
fromthe exact CDR Seq%‘g%ﬁ%ﬂg&t%ﬁze%&ﬁ%@ﬁ%% ﬁ%@f@%hgl ﬁ%§@%%%)§?%§ g\}\né | e
still retai ninngntiomesapifiiom ymsfinigedmagetdah ddyestasl, ﬁ}rmdm@%@bseELb%m Iredy.

Accor di ngl , d
Cormosedgo%’ Rcal @Ph&ﬁhrﬁﬁﬁ%@x&iﬁ?fe offaH%L‘?Qﬁ ed? ﬁﬁ nﬁé}BﬁtQPgM ()%g%%’e cg)gateél%

i denti cal? towﬁhé%ﬁe%PeQ’O@D%S%/nﬂ?GfBSQF@theB(bIQ?ke‘ng@ Q°/P RoviBeIse BN, or
gl ter ngt :j Vebalb@mﬁi MBS, bDﬂdtldtSlib @?&Qmaemgh Emoeﬁ%m@:ﬂk@@wte%e i) t@?a&lhofe
escri pea abov e ntron oI 0O Nnctil ona
oy oper tres oneLany hsarusT b I8 Bovd gub o mre Gt e vt itk AR S hiitan
CD30 and i nhihen fricobatgd evithe gdat-bntirhumas[$G Fecapecifix polysbnalgetfaadconf@dated

I nhi bi ting b‘o%%f%e%ho%%@%ggal%u? ﬁgﬁpgg S%iﬁeég&égﬁlﬂgﬁgglattéssa}e Ht{% 'egg ADCC

of tunor cel ex or ce 29 WO

03/ 05928 PCFithis /Pomhsltoat@ 4} migfrallcandcanplyzebely @B $054650.u Resferglly) mice

expr essi ng C@ﬁ{zhldevabﬁﬂ&rﬁgﬁa@ﬁwr@\mm&ﬁs@@hmﬁaon@nd/Or (5) bindi ng to
human CD30 wth an equilibrium const at least 108 M

Characterization of Bi ﬁ&l éfasﬁit}’n%? Hlﬁél%ﬂ‘éﬁ canrlsoRsdised te wr@)sfer To
char act er i zehyiriidhiag tief smwrpasm@faabt@ﬂ 8 with8D3arihinka@diges Hibiid@nasithient i on,

sera fromi ce. .can e b

Doy cal _Cbut CRESET bk FghS g Ehsb SR mbelb ?@éﬁeﬂ%ﬁh@o araﬁf@&l?%q Paeigne s
are coatzd 16omi eabh hylridaned WS Orettins0the Bgtnvity of thBSareancells fsnEbISoOkeah wi t h
5% bovi ne sepUfosen for making a 5-10 vial cell bank stored at -140 °C, and for antibody

purification.

To purify human anti-CD30 antibodies, selected hybridomas can be
grown in two-liter spinner-flasks for monoclonal antibody purification. Supernatants
25  can be filtered and concentratéd before affinity chromatography with protein A-
sepharose (Pharmacia, Piscataway, NJ). Eluted IgG can be checked by gel
electrophoresis and high performance liquid chromatography to ensure purity. The
buffer solution can be exchanged into PBS, and the concentration can be determined
by OD,, using 1.43 extinction coefficient. The monoclonal antibodies can be
30 aliquoted and stored at -80 °C.

To determine if the selected human anti-CD30 monoclonal antibodies
bind to unique epitopes, each antibody can be biotinylated using commercially
available reagents (Pierce, Rockford, IL). Competition studies using unlabeled
monoclonal antibodies and biotinylated monoclonal antibodies can be performed using

35 CD30 coated-ELISA plates as described above. Biotinylated MAb binding can be
detected with a strep-avidin-alkaline phosphatase probe.
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albumin in PBS. Dilutions of plasma from CD30-i nmuni zed mce are added to
each well and incubated for 1-2 hours at 37C. The plates are washed with
PBS/ Tweerwarnd/os2Ben i ncubated with a goat-anti-human | gG PcTAsesdditc

pol ycl onal reagent conjugated to al kaline phosphatase for 1 hour at 37C.

After washing, the plates, are develo PP substra (1 my/m),
and anal yzed at OD of A8%ckEHineshaisa QBP&P“"\%%&IP flich lm@éﬂp{sﬁ@éaﬂlbﬁhest
titers will pefased. fFor exammlqnsells/&fnﬁbﬂoﬁtkr@m@wamedested mb&ldloq@meoﬂan aI SO
be used to s t W ROSI L4 o it
Mmmunogen.  torrsHate o RHREhGRIRE, (AR tfeSRMERRR ol A CBEplaffoiefe Habica
subcl oned anwlthdlotugéml @ﬁapamlmal ale‘rabod@s@r phofied BOtypﬁ oomteas,tat hybientona,
whi ch ret h

i ch retai n&:ﬂﬂ%ﬁ‘atﬁl%%ﬂg)eﬂlfciﬁg G R e Pl B g Gb: chosen

for making a 5-10_vi al store or
puri fi cati onbunren JelMispocifie alkali l%s'n@ %M@ﬁeﬁm%@f@d@@begew&sw lqpa@m can
be grown i naﬁmeﬂlaﬁﬁéscﬁl@bd]ﬁ&fvef | asks for npnoclonal anti body purification.

chr omat ogr aphy vi ¢ h pr Gt 2 R GESRAFEE BT BHestfiaios o] SEEOHIRLL NRslsE ut ed
| gG can be caguéshghie GEI30, ﬂbwccmommm@rcﬁﬁlbeuaerm Ihiaqpplpelr(bﬁrmnkimniﬂgmui d
chronatowapg%lﬁ 9 Sf ? &b%rgﬁ%f’l cé’l 1e(rf e@ggpgt%%gm be e&%anged into

PBS, and the coricen érm ne
extinction cgefdardgenth thbtlmw wivetl vatht Vapiouds e@ccamatimems@ﬁmhodunﬁled and

stored at - 8f,odikQ ifPRE" %htaﬁuhgotﬁ)@]sgg' abed, %Ug&rbeﬁﬂﬁ'anﬁ%&lb%ﬁ%{lﬂyl

ant i bodi es ibﬂll'al b to uni que epitopes, eac ant | can be brotin
I

usi ng commer opr. Aftsr vammire. theaepdls ere remted with FMRSCémdlabelE(} antEhwper i ti on
studi es usi npGMtAREY dderTHO @EhOFRditak D e ﬁna@&l(&n%&iyl siathiah e dhevaRsEonal
ST T N e B
strep-avi di nemkihgllewﬁhs phnahémhﬂmqsm;olhw@ A 3dteddEn 3N (2 8Ry HﬁSF/oHS@éﬂ/ @0440 To
determne th ELI SAs can

per f or med. F%}dl%%a%% n?Jteéﬁltquhe?ﬂ) Vél@;tbl?lgt?{érg%%}’ a?g@%"gaé bebséalg ?%8th% h 10
g/ m of ant desnnbmlnahoqe evéexdnghed by fin@esospeemidspssoRy nghisinedth&slRSA, t he
plates are rgggdiggionbt ﬁldl]VQhﬁi 8sObut TR0 8 Adthindihed E@rgitﬁﬁit °p 1{1# bthe

i sotype cont{[ol S, fﬁ‘l mhi ent 5 tenperature for two hours S can
then be 7bact@gtnet hegntigdr hurman |g@ or human | gM specifi c al kal i ne

phosphat ase- conj ugat edApnc(maso hithat B&Gsadag bé@m@i@@@@edaiﬂﬂrea@ﬂﬂ{yyﬁﬁﬂ CEB0

descri bed ab 00 de nstrat in cIonaI odi es
to live cell és?n\{lge% %V ﬁ(ﬁgn%%%r ex|a1n8 P?fﬁ@gf'ﬁjr%ﬁe EXPLGSHIng ?#@

typi cal (but cqmdwnrcpartd a!rgi) Subj}:cwdacrpbchumfdodedyl oulfay (S8} polyprryitmadzl gel cel |
lines expresgbagpibRis( HrM1ebGHoresis, the separated antigens will be transferred to

25 nitrocellulose membranes, blocked with 20% mouse serum, and probed with the

monoclonal antibodies to be tested. Human IgG binding can be detected using anti-
human IgG alkaline phosphatase and developed with BCIP/NBT substrate tablets
(Sigma Chem. Co., St. Louis, MO).
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standard growth conditions) are m xed with various concentrati ons of

nonocl onal anti bodies in PBS containing 0.1% BSA and 20% nouse serum and
i ncubat edweto3®¥2s2 f or 1 hour. After washing, the cells ar@Cramos/ed4wmi t h

Fl uorescei n-1abel ed anti-human 1gG anti body under the sane conditions as
the primry ti bod The sa s 15 can be analy ed by FACScan

i nst rument u@l’.| q”i’ ééﬁg@ﬁﬂ%A%"éﬁ w PV%%’O’W@A@%EP fepie GPAQI e
cells. An alternative hsazhlyuomstbl’mgldﬁﬂlgjsyeeﬁ‘memﬁﬁ) @DBOdﬁmﬁmwnﬂmcldiﬁl aged (in
addition to h NSk of I t S8 i ned
exact |y as G0 AEEReh b Ay U ATES W pR TR el i E i oy
met hod al | oveslls gkprgeding @Di36n The tdsting of woadclew! lastibdsiytactiviyy Frewitro dviltipnodde d

736 can o ﬁﬁ%ﬂ?%@%faﬁ?fo&%ﬁ% BTy Tl 9‘%“?“‘“*‘#%&?%??“

blotting. F hippgher gleqtorsellp.frqm heg %@@pr%caébs pEEEEdh quu@e

plr eptar edhanouesmy iﬁtﬂﬂlgﬁ@oﬁ Q@lﬂdbﬁ@d%d@@ﬁ lof 5&&&%@&%@?@%&@%&&@%6'

el ecliro or esli er or esl an S

transf ePr ed %36‘ $u ?RW&‘@B&W@E@W% étﬁ 1@%@9@% %RPY‘HG‘%%%q ﬁﬁ]\gﬁé

and probed wnbdedivwith °'@ohabelednells eaptasdaﬁgIOGDBOt at ariouesitids of EXfEoG deﬂ@td)i ndi ng
b hosph d ,gped

Can, e gk Skl 43100 e TR Lo LS S PRy Rt goed

03/ 059282 PaFdebaBy I gon@htgfimyt i[m:elavmht ﬁ:eman ki bambe wsetlias negative obntHnlman

Monocl onal ~ ARgd, f’é)gdne& 5a?r1%9 f(ln”il 28l 993’?“?3 bSa@rgil po%cds%] gél%ryc?/fo(?}/

human nonocl onal anti bodi es can |r ab

medi at e phaglﬁ’c‘?ﬁ%%‘?@gaﬁd rRlF‘FSieﬂW@t culiygg we@s@msénh&m@wnm@mﬂ@@m ﬁ’ég of
nmonocl ;)nalt as;&tbit@dim @tﬁﬁlblﬁz!tﬁdhs Ivﬁtthabh @’%Hlé‘t td da@efrﬁﬂh@@ﬁéth@i”ﬁytélyhb Y enﬁﬁﬁ%@rl\l/:\l)ng
prior esting in vivo i ef 'y, pol ynorphonuclear cel ,
or ot he?lsef f‘@@?g’r‘llté%lf’%ono?lrol}aqﬁlgg‘?cp% donors can be purified by Ficoll
Hypaque density cent r Himganiomoclohdlantibedledwhichi il ofCDBMblssrtarald tegted in

e ey o

expr essi ng @edilligg of sellsoupressing §DIk e.gf, emoieellse Mhesetantibodiesicanrbecseldeted,
(-effector cg} E)?&rﬁﬂ%as&%ﬂ £k -folfAink 'cﬁférﬂaU%f&haaPé hot%ﬂd&cﬂt@%e%% 351@@” be

added at_.various concentrations. |rrelevant human G can be use
negatlv@()control Assays can be carried out for 4 18 hours at 37C. Sanpl es
can be assayed for)BmtiﬁigwsilﬁecaYSdX@i?e%sih' ap3oer release into the culture
super nat ant . Antl f%Bg% %gp na% g @EQO be tested in conbinations with
each other to det® &L PERG is enhanced 15 with nultiple
monocl onal anti bod) biadingtmranniprepitepeadn @R6D fodiliesinathitehpdssibiity ha€D30 al so
can be testgfy) loﬁ?aflt o4 QuifPQRhpl fngengarﬁ };ﬁﬂ%&\% e @ eﬁ% g&ﬁbi’ﬂ?ﬁti&b@o% 0

efflcacy i n medi at | agocyt osl & an ng o S expressing
e.g., turor C@@FHGEC OT €1§‘§lgatﬁt bereePiton); be sel ect ed |

4.) opsonization of cells expressing CD30;

5.) mediation of growth inhibition, phagocytosis and/or killing of cells
expressing CD30 in the presence of human effector cells.

30 Preferred human monoclonal antibodies of the invention meet one or
more, and preferably all, of these criteria. In a particular embodiment, the human
monoclonal antibodies are used in combination, e.g., as a pharmaceutical composition
comprising two or more anti-CD30 monoclonal antibodies or fragments thereof. For
example, human anti-CD30 monoclonal antibodies having different, but complementary

35  activities can be combined in a single therapy to achieve a desired therapeutic or
diagnostic effect. An illustration of this would be a composition containing an anti-
CD30 human monoclonal antibody that mediates highly effective killing of target cells
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for exanple, based on the following criteria, which are not intended to be
exclusive: 20 1.) binding to live cells expressing CD30; 2.) high affinity
of bi ndi ryotoe/0€£28D; 3.) binding to a uni que epitope on CDROT(US03/a@l4it0n nat e
the possibility that nonoclonal antibodies with conmplinentary acti vities
when used in conbination wuld 25 conpete for binding to the sa

epi tope) ; 4.3 tBpBisAeRcaf sHegpr eddls) comthiprdowith apoteeydima e)ntlnﬁaﬁ%moaﬁclenal
growt h inhi baﬂtib@ﬂyﬂmﬂaﬂﬁsﬂgtﬁsg&vﬁnwfeéusl@)dgtdsﬁgg@mel I's expressing CD30 in
t he presence of human effector cell referred human nonocl onal

anti bodi es of the invention neet one or nore, and preferably all, of these
criteria. |nlla Pp(ahtcuom bAT ranngemit Nmﬂumetnh&nﬂmamwmahﬂmdmaﬁumnmmmﬂﬂml are
used in conbjnat ASitifodiedS 2 phar maceutical conmposition conprising two
or nore antlég@%ﬁﬁgoﬁaé- anti bodies or fragnments thereof. For exanple,
human anti- CD30 monocl bndt anpthebasgeesthi awentjorl pfavedes ttansgsaic avdnpl enment ar y
35 activiti egaf@frolfos6RIPAGHE AR aﬁm%allmhﬁl id 't?z&@?éﬁl& Qrﬁ‘ bEYo rﬁﬁsthfc@d

t herapeutic or, di agnostl c effect. An’illustrat IS wou
conposi t i on WBishatsragblerpt sxpressiegbamanmanoiont en%lmwsah@ﬁ speratjcallyiind to

nedi at es hi gabgoefd gghiticalak ebbdichedd, theihgeitidhedrbsidesd2triilsBdt 859282
PCT/ US03/,00440 | the sen of effector cell S, onbl ed vm th not her
{° 8w BALRouEh

human an H%PéP AVHEASTREE Cu"ﬁ’r?i“ﬁl“ﬁ? B Hhat é‘éigF’ée
expr essi ng Cﬁmi thdtithe ﬁbushmbﬂums tfiman m@)ﬁOmﬂﬁbn&uMemnmmahmedmuthrCD%

Generat e H“”B{{Fgrgg@ﬁ 099 S ex réo‘ﬂthégr??O ”I‘h@thlu %ﬁh%%al E}la}l/lf{rar?sgg o & @spect,

the invention ran eni transc uman ani nal S,
such as traniigenited m’co th%nils@mm OB ofithsenousghasah ther case typ dbhsgenic, e.g.,

expressi ng hugRMERARQC hoaak:iBdd inkRdiBRrdiRahd §Q§ﬁ;5ﬁﬁé€lalAIYenli’eltﬂgl L ﬁle h%g I'n

a particul ar. embodi ment, the invention ‘£r ovi des transgenic of

t r anschr bhosBiRY chitdenpesie san ke FemtHBeCHREC Wo@aﬂﬁrﬁéﬁs thesose f@ha| n
transgene, &mbhﬁohﬁisomale(erg),qsm piioEl C @S chbytain WOt02/43258. Inth hadicesic when

i mmuni zed WI% C@:& antj gen and/ or IIs expressin i 2 human heavy
chai n transg&fi&® QHQOSBmaI %P‘élﬁgffreeﬁaﬂaﬁ %‘f( g]r?dFOtW F‘U’Enﬁ‘é nouse,
as i s the casenddondlratibohes to,Cl23W(e,g., I@(BI}/DgAandJ/er I@ bgiemdengbmg\lﬁ) Het ai |
herein and excppl hnah&‘i'an@ %@@Wé@hg Is%’%e@%ﬂl Neci: GN3lN ddansagne

can be mai ntai ned extra I's the case ‘f or raischr onosonal
(e.qg., 1%V mlb@la%sgcaées@amew@\atchmgmo 02/ 43478 Such transgenic and

t ranschr onosonal an| MalThe AEE &@P@Qéﬁég@ﬂlc Bf GEMEhiEhd8hial RbfhulpR by Res 1R
hunman nDnocIonaI %lbodles to |

r b
Under goi ng VASPRORds ie Eumsn R et a?%wg%é hg%fqlewg%@nﬂggf& %%T%wf teaitey
may occur bythatthg hetegbdlagsisdaimuioglobulin transgenes contained within the transgenic animal

function correctly throughout the pathway of B-cell development. This includes, for

25  example, isotype switching of the heterologous heavy chain transgene. Accordingly,
transgenes are constructed so as to produce isotype switching and one or more of the
following of antibodies: (1) high level and cell-type specific expression, (2) functional
gene rearrangement, (3) activation of and response to allelic exclusion, (4) expression of
a sufficient primary repertoire, (5) signal transduction, (6) somatic hypermutation, and

30 (7)) domination of the transgene antibody locus during the immune response.

Not all of the foregoing criteria need be met. For example, in those
embodiments wherein the endogenous immunoglobulin loci of the transgenic animal are
functionally disrupted, the transgene need not activate allelic exclusion. Further, in
those embodiments wherein the transgene comprises a functionally rearranged heavy

35  and/or light chain immunoglobulin gene, the second criteria of functional gene
rearrangement is unnecessary, at least for that transgene which is already rearranged.
For background on molecular immunology, see, Fundamental Immunology, 2nd edition

(1989), Paul William E., ed. Raven Press, N.Y.
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20 non-cl assical isotype switching. The design of a transgenic or
transchronosomal nonhuman animal that responds to foreign antigen

sti nul at iwo 03i05428 het er ol ogous anti body repertoire, requiPCEUSOYMEBOt he
het er ol ogous i mmunogl obul i n transgenes contai ned within the transgenic
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t e
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cl oned by conventional cl.oni.ng net ho nP
gene segment, one joining gene segment and at least one constant region gene segment.

The immunoglobulin light chain transgene comprises DNA encoding at least one
variable gene segment, one joining gene segment and at least one constant region gene

30  segment. The gene segments encoding the light and heavy chain gene segments are
heterologous to the transgenic animal in that they are derived from, or correspond to,
DNA encoding immunoglobulin heavy and light chain gene segments from a species not
consisting of the transgenic nonhuman animal. In one aspect of the invention, the
transgene is constructed such that the individual gene segments are unrearranged, i.e.,

35  notrearranged so as to encode a functional immunoglobulin light or heavy chain. Such
unrearranged transgenes support recombination of the V, D, and J gene segments
(functional rearrangement) and preferably support incorporation of all or a portion of a

-34.
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t he nonhurman ani nmal d I | nve ntion Qr exanp unman

i mrunogl obul i n gene se@rﬂe‘?‘f %ﬂﬁgﬁ ?{189%@8 IPYPILoR,t g‘ﬁ%‘égémﬁ/iofh a rodent
i mmunog! obul transéwhaos@nalsegquanced foogennﬂa& human dmibodige t CDBDueﬂams at least

Alternat i vel ghe o yaangatwaﬁfgd#@ﬁﬁéyzss SOLERSESIRY 08 gQLRRBLe kit o the

transgene, IC re ory sequences

to a furdeti dasmpne eER(RA /848%€e g sPHE1 knplAk2) bredomﬂranwnmalactdnyalmngtahe
genones of rgpIEbspy Mélﬁkhﬁn"tﬁﬁé@eﬁ& QEstribe les?d, %, 4E& %’Iﬁ%éccor di ng

to consensus 8??48%2 and tﬁe o?fS spring brec? with tLe Iy deleotgc(la arim%fhgs%rlbgd in Example 10 of

WO 98/24884. Animals are bred to homozygosity for each of these three traits. Such
animals have the following genotype: a single copy (per haploid set of chromosomes) of

30  ahuman heavy chain unrearranged mini-locus (described in Example 12 of WO
98/24884), a single copy (per haploid set of chromosomes) of a rearranged human K
light chain construct (described in Example 14 of WO 98/24884), and a deletion at each
endogenous mouse heavy chain locus that removes all of the functional J; segments
(described in Example 10 of WO 98/24884). Such animals are bred with mice that are

35  homozygous for the deletion of the J; segments (Example 10 of WO 98/24884) to
produce offspring that are homozygous for the J; deletion and hemizygous for the
human heavy and light chain constructs. The resultant animals are injected with
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endogenous nizasabbeag nﬁghal nWien e teagieas cgp&lermﬂ‘a‘ffeaﬁﬁg @Elvﬁitc(:jlbt;o IgGrikota IIQK/I o
t he del et nni aon i ntroduc escrihbed.in es
and 12 of W SaEREYRE O IS 0 HBhehll AT RS ol MRREE G i RCHoCe) /s
Wil be ZHbnokedédd srieteratily hbout éer dBletIQGtthégMLm’am\mlﬂ berousk 1owgtin thehiaimagure
because exprggsio l’ln%]fenérgle Igl%a EanCBBYt o5 ;ff@fe a%ﬁ)y iacl g(ﬁﬁg?ﬂlegpf@ﬂ afia! 1 ght

chai n gene |l i cal |sot I cal excl ude the rearrangenent of
t he endogen @Wé %C%H&XP@%%‘@ h @E%@qwoéel%l gnificant fraction of

B-cells. Preferred tramsg ftoﬂé\dzlll [RARE AR oRsShaNHORMTAR il dBlosse,©- J.

mce, wll exhi r od a significa ertoire,

ideally 15 lé%ﬁ Bfte?gaIuB ‘%sl%réj Psa}Pg @W%@ﬁﬁ%& ﬁ“) %(%lo%'/gmg% é@ieﬁ?@ué tlepgy

exanpl e,23 n gminod ithmenirsl dlfferent immunoglobulins (ideally IgG), preferably 10* to 10° or more,
will be produced, depending primarily on the number of different V, J and D regions

introduced into the mouse genome. These immunoglobulins will typically recognize
about one-half or more of highly antigenic proteins, e.g., staphylococcus protein A.
Typically, the immunoglobulins will exhibit an affinity (K,,) for preselected antigens of
30 below 107 M, such as of below 10 M, 10° M or 10"° M or even lower. In some
embodiments, it may be preferable to generate nonhuman animals with predetermined
repertoires to limit the selection of V genes represented in the antibody response to a
predetermined antigen type. A heavy chain transgene having a predetermined repertoire
may comprise, for example, human V;; genes which are preferentially used in antibody
35  responses to the predetermined antigen type in humans. Alternatively, some V,; genes
may be excluded from a defined repertoire for various reasons (e.g., have a low
likelihood of encoding high affinity V regions for the predetermined antigen; have a low

propensity to undergo somatic mutation and affinity sharpening; or are immunogenic to
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exanpl e, a patiehéddd B hufeATRHARM seqRERRApRELR Bn e @Qﬁge&nbft&?% @f‘gf or
ernatively, the transgenic mal s can

cell s expressi CD30.
i muni zed wl?qlic%f\lﬂ [ Bt th@V%ﬁre@%bseq%e%?’mﬁﬁ%d%bly%uﬂ%ﬁmﬁk%uce B
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Fmunog obul Ttk HofRE AT ARG SR b RitiRE e gt snehirsipibodies
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encoded by hufBthce i e huttfah &9 DTRY 786 46 FRAVNGRS IR | ved

by somatic nutation an
human transgene(s) in the germline of the mice. Typically, such non-germline

sequences (or individual nucleotide positions) will cluster in or near CDRs, or in regions
where somatic mutations are known to cluster.

30 Human antibodies which bind to the predetermined antigen can result
from isotype switching, such that human antibodies comprising a human sequence y
chain (such as yl, y2a, y2B, or y3) and a human sequence light chain (such as kappa) are
produced. Such isotype-switched human antibodies often contain one or more somatic
mutation(s), typically in the variable region and often in or within about 10 residues of a

35  CDR) as a result of affinity maturation and selection of B cells by antigen, particularly
subsequent to secondary (or subsequent) antigen challenge. These high affinity human
antibodies may have binding affinities (K) of below 107 M, such as of below 10 M,
10° M or 10™"® M or even lower.
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sequence WhighhspéheSyRSbARLHAICI chilBWsbMlcofnPrifinB @' poRsat d%fhuman vV, or Vi

(Vi) gene segment array, as may naturally occur in a human genome or as may be

spliced together separately by recombinant methods, which may include out-of-order or

omitted V gene segments. Often at least five or more functional V gene segments are

30 contained on the YAC. In this variation, it is possible to make a transgenic animal

produced by the V repertoire expansion method, wherein the animal expresses an
immunoglobulin chain comprising a variable region sequence encoded by a V region
gene segment present on the V region transgene and a C region encoded on the human
Ig transgene. By means of the V repertoire expansion method, transgenic animals

35  having at least 5 distinct V genes can be generated; as can animals containing at least
about 24 V genes or more. Some V gene segments may be non-functional (e.g.,
pseudogenes and the like); these segments may be retained or may be selectively deleted
by recombinant methods available to the skilled artisan, if desired.

-38-



sequence encoded by a human VL gene segnent and a human JL segnent, and (2)
a light chain constant regi on having a pol ypepti de sequence which is
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tS ;332 ggggs when i nt egr at16ghdoBhie ahih SEMRARINERY, wRHRARLAN Raly ab AR ¥ SRR
light immunoglobulin transgene;
II. Transgenic animals containing an unrearranged heavy and
unrearranged light immunoglobulin transgene;
30 II1. Transgenic animals containing a rearranged heavy and an
unrearranged light immunoglobulin transgene; and
IV. Transgenic animals containing a rearranged heavy and rearranged
light immunoglobulin transgene.
Of these categories of transgenic animal, the order of preference is as
35  follows II >I>III > IV where the endogenous light chain genes (or at least the K gene)
have been knocked out by homologous recombination (or other method) and I > II > ITI
>IV where the endogenous light chain genes have not been knocked out and must be

dominated by allelic exclusion.
-39-



10 such as sequences required for autononous replication in yeast; such
sequences nmay optionally be renoved by genetic engineering (e.g.,
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and nust be dom nate exc
PCT/ US03/ 004®@darget qeusl?iﬁlﬁé%ilg COBONMThesedpsnericanimndtspesifiompletulsi tatget o CD30

I n yet anot heD3e ekgdssmntelRfto | %H@ctbﬂéﬂ%ﬁolnke @Hﬁﬁﬂlaﬁmﬁbﬁﬂﬁl tlﬁ&il}e gs to
CD30, I’lt.l g?rir)[ bi ndi ngggortl ons } can derivati z ed to

5 anot heQr BHaltises Eﬂcﬁptoénlj’dlat eRtor cald B‘ftivd@eseﬁucﬁraeﬁbfl%?ck’@sﬁ of aan
Fab' fragmenemo exp}esmgdtdilsaarbib@&ﬁdeﬂdnderﬂrcthé&ﬁ&ﬁ@ﬁBto&dﬂ@(ﬁDﬂ@ whi ch

binds to w'é}t(ﬁilﬁegll Qﬂﬁghérgﬁnofsutg%%gﬁ% epi t opes. For exanple, an
g

anti body or |gen O ention can be functionally
linked (e.g., by chem B&pe@ﬁgpnd mgyltispedific nmlefou@smxﬁ theniomersioalcen further

include a third binding specificity, in addition to an anti-Fc binding specificity and an

25  anti-CD30 binding specificity. In one embodiment, the third binding specificity is an
anti-enhancement factor (EF) portion, e.g., a molecule which binds to a surface protein
involved in cytotoxic activity and thereby increases the immune response against the
target cell. The "anti-enhancement factor portion" can be an antibody, functional
antibody fragment or a ligand that binds to a given molecule, e.g., an antigen or a

30  receptor, and thereby results in an enhancement of the effect of the binding determinants
for the F;, receptor or target cell antigen. The "anti-enhancement factor portion" can
bind an F, receptor or a target cell antigen. Alternatively, the anti-enhancement factor
portion can bind to an entity that is different from the entity to which the first and
second binding specificities bind. For example, the anti-enhancement factor portion can

35  bind a cytotoxic T-cell (e.g. via CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1 or other

immune cell that results in an increased immune response against the target cell).
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associ ation or otherwise) to one or nore other binding nolecules, such as
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the effect the ndi determ nant s Fc receptor
or targer cefisEGmbLs. Orfﬂ]glfb]’earﬁ?‘?p ﬁ%fn %@?ﬁ?h&cilfaé%gr(?ilp fq %‘FPG ﬁeceroﬁd an
Fc recept or dasses: FayRitCed)| FaRil(GD32), Ahﬂ@bﬁalﬁ] Qﬂ’—ﬂ)lﬁ) ﬁﬂnen@m’efeneﬂhancenent

fact t t .f tity t
whi ch t ot 1 PEPRER ek ectrof R bl il adiBie KoY e PR BRI Y O
anti - enhancé@mmoiwekowh@rShDWﬁhtgé%mfﬁ@tmfmmmommﬂg@l(to%kﬂéM N(e.qg. VI a

CDz2, CD3, CD8, CD28, Cife pioBdQion! a‘ﬁﬁ%&a@t@n?&tﬂﬁrof th I?&i 1%8&3%5181%6‘5”' ts

in an |%ﬁ)rease I, mune response agai nst .the tar / 059282

PCT/ US03Po0ARbibodiss gisdlesrisdivrdipngerai el in § éFc%PP ea%HdW /P52 @nd i U.S
mol ecul es ofPdtére No)vesuia1n, e ngkchines aﬁwﬁlchlaﬁdtgﬁ 1ﬁ&ﬁ‘§d>1fate@|bty)fei%¥en|c@ﬁé5rtﬂn0ne

oD ormi 3 O i LR EFSRY, rABE{ SR S B SREERD: T
or heavy c hadistigi frem, the Fephindivigrsitewlf tHermeaptortand, therikeif bimdidy imsotebléokedr a
A . T e e
i ncor porat ed 1559"‘?*’@‘9@@% 35 Mk 33nMedt e MAbiG2 pad MAL 137}dT£QJthI‘ agi fic
ol ecul es ofprbi®ing MAD 32 is available from the American Type Culture Collection, ATCC
Accession No. HB9469. Anti-FcyRI MAb 22, F(ab')y fragments of MAb 22, and can be
obtained from Medarex, Inc. (Annandale, N.J.). In other embodiments, the anti-Fcy
receptor antibody is a humanized form of monoclonal antibody 22 (H22). The
30 production and characterization of the H22 antibody is described in Graziano, R.F. et al.
(1995) J. Immunol 155 (10): 4996-5002 and PCT/US93/10384. The H22 antibody
producing cell line was deposited at the American Type Culture Collection on
November 4, 1992 under the designation HA022CL1 and has the accession no. CRL
11177.
35 In still other preferred embodiments, the binding specificity for an Fc
receptor is provided by an antibody that binds to a human IgA receptor, e.g., an Fc-alpha
receptor (FcaRI (CD89)), the binding of which is preferably not blocked by human

immunoglobulin A (IgA). The term "IgA receptor” is intended to include the gene
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i nvention conprise a binding specificity for an FcyR or an FcaR present on
the surface 10 of an effector cell, and a second binding specificity for a
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for an Fc receptor is provided by a human nonocl onal antibody, the binding
of which |s not. bl ocked by human i nmmunogl obulin G (I G . As used herein,
the term "1 gBAdueepone o-gerdk Rl logaiedgm qhiemosanam}9. y Thip gene igknewn [ at ed
onI cglronosonmcbdeiémﬁ aliefmatv @ﬂdﬁd&rahﬁh@gbﬁhe 190Rirk R o$55ftdj AIRPALFIRL or
sol ubl e rece i.sof 0 are ed into three r
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N.J.). In othed O@rmwﬁﬂiar@)smedlhf@r%nftmqt@@c agtegagn (g a%DCEoplyagpsytamﬁmﬁﬁb)m zed
form of m)noﬁrﬂe@ﬁ%l erBhd QY o gi?}gl@%?&tronm‘ﬁn@&ng 1991H8ﬁ1'g%QIf-%ﬂggens targigted to

characte za on of the H22 antibody is describ I n G azi aho,
(1995) J 155 (10): 4996-5002 and PCT/ U893/ 10384. The H22 anti body
pr oduci ng ceI | | | ne waf dmaoamb@tﬂmaﬁtstﬁigaeeif&rar@aﬂulﬁmlfﬁuhbllééxﬁeMthectl on

Novenb 199 d CL1 d h
no. CRLC 1T airyend Rt imrE o BB e o Besedees € e A greer
specificity ¢adlamdigeroe.g.r €Dapt mapmfm@kﬂmmyntatheaﬁndhhg)mecﬁh&y idprodisledo a
human | gA r\iﬁﬁf& nan cloﬁ a&ﬁb@c’l}pgj‘latggéf‘eégrgtx enﬁgﬁyl R (CD89)) ., the

bi ndi ng of I's prefera not ff\;’ man i munogl obul i n
(1gA) . T term "I gA r Adcsilestor ¢edl spaeilis @adbady” iapusadderein eefgis te an leltlhﬂgy

03/ 059282 PG/ fdpbraifa04dkibodp raghfeht Bt 1A e FeREcepik %Rbﬁfedt&%ll@ dpRFerred
chronpsone 19.

O oSO Ll EAE B U e ouE e B s f EhEht bt
expressed onwhizhacydtdsumd by epdagasys ieasim@dtulinc and neutrophilic
gpanul oov s but et 0 SAISGLLS P REBUI 0 S TR A
exposur & o inygtveftimes offgctor alsase;-otsmmmumeesms@\mdp@medﬁo Che @igndive a(1(1996)
Critical Revi&Watibi'phases of an immune response. Exemplary immune cells include a cell of a
myeloid or lymphoid origin, e.g., lymphocytes (e.g., B cells and T cells including
cytolytic T cells (CTLs)), killer cells, natural killer cells, macrophages, monocytes,
eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells, and
30  basophils. Some effector cells express specific Fc receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of inducing
antibody-dependent cell-mediated cytotoxicity (ADCC), e.g., a neutrophil capable of
inducing ADCC. For example, monocytes, macrophages, which express FcR are
involved in specific killing of target cells and presenting antigens to other components
35  ofthe immune system, or binding to cells that present antigens. In other embodiments,
an effector cell can phagocytose a target antigen, target cell, or microorganism. The
expression of a particular FcR on an effector cell can be regulated by humoral factors

such as cytokines. For example, expression of FcyRI has been found to be up-regulated
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| munol ogy 16: 423-440). Four FcaRl-specific nonocl onal anti bodi es,
identified as A3, A59, A62 and A77, which bind FcaRl outside the IgA

| i gand biwoionagsaerai n, have been described (Mnteiro, R ECTAISOzD0440 1992, J
| munol . 148:1764). 10 FcaR and FcyRl are preferred trigger receptors for

use in the i ventl on beca they .are (1) expressed primarily on inmune
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of cyt ot oxi C. A& {1\&5taer§et(celg , ADCC, phagocytosis); (4) nediate enhanced
anti gen presen]tga "on o ens, including self-antigens, targeted to 15
them In other enbodi neFarget Cbll'éﬁiead:llrﬁﬂ:an aap dndeditabpetliif b subjeétée gl, eduafant he
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bound by nd i ul,in. As used herein, the term"effector
cel " (grsﬁ?(ﬁ;fag%?l?‘or}'ﬁ%nl rgoé?sll? ch is 25 involved in the effector phase

of an | mune r esponse, WiEledppusevonoolonhkantibgdiet areeprefected,athdraatibatiesphases
of an i muneyLRARANBE em%@@ h¥ bﬁ ﬁ? of ﬂuﬁésg% |: el %%lf Ithe] Fvgntm'ﬁya% oi d

or lynphoid origin ocy s and s 1 ncludi ng
cytolytic T BEMPS cb@cp_rg)e)n hgmaniged eaqniog onalaar@bgqhem |l er cells, macrophages,

o andl ooy e ”Oph' | ShirSIe 00 an YR AEUBAY, £ anshodies
ranul ocyt es an

gpem fi clystF @QE eﬁ??éi r%‘%ﬁ’ﬂ@“%ﬁﬁ%%@l’?’lq&eﬁ ingthgatt i E?rsexam@?ep PEEBS r ed
enbodi nent s, ermndmgftlea:ch:ons&alnt rdgmmcﬁ]@abhlen@(for ottt speaies) m@ﬁ@b@&hﬁkﬁﬁﬁ dent
gf)lClC- rrggl at erﬂoﬁ%?éﬁlgtlé) éf%gét&%/ W, tﬁ‘li‘)e%? Ctlonhega% eUt ! Ogg‘ﬁ Fegl ﬁ]acﬁ B}gfethe %@%ng
in specific qu, lahdl ﬁgi Qﬂﬂll\taéﬂngportloe lof'8 gamﬂjerppémgmthlmgmd?mogaast egiontiher
conponent s %%b@f&tu&he(swmfmﬁsayatﬁ Moty b0 PRt ]]%b(‘fi%htjloﬁh PERURERTARY,

antigens, In other f odi nent s, ector ce can % cytose a tar get

anti gen,2% ar{kira.eépl, Egppsandiant danlicaioni$d, 18&5@@&‘5‘1}1&3&\’1@ ugopgatt Patent ar FcR
on an effect@ppmsahbnqamb@ NMR@t oAl &2 d7. TurbpEm Rilterit 2GpAERionSIUB oaSNEYEREdrnes -

For BT o AP on, PR eD AR G2 e A gl e £ 4 v
expressi on i Gahibpseg. tEueopBgmBamni Applotation 195,023; B-'meRbt die(&9881§cleﬁéd s agal nst
E ar 82: Scel | ﬁo%ﬁﬁﬂﬂ 04%2 Lru;%ﬁﬁz ﬁ@%ﬁgﬁﬁﬁk@sﬁ 3 'e%’zg%gag tea} ef987a.?g 2 J oy &
(e.q. 352 -3526; Sun et al. (1987) PNAS 84 214 218; leh1mura etal., 1987, Canc. Res.
47.999 1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al., 1988, J. Natl
Cancer Inst. 80:1553-1559).
The chimeric antibody can be further humanized by replacing sequences
of the Fv variable region which are not directly involved in antigen binding with
30  equivalent sequences from human Fv variable regions. General reviews of humanized
chimeric antibodies are provided by Morrison, S. L., 1985, Science 229:1202-1207 and
by Oi et al., 1986, BioTechniques 4:214. Those methods include isolating,
manipulating, and expressing the nucleic acid sequences that encode all or part of
immunoglobulin Fv variable regions from at least one of a heavy or light chain. Sources
35  of such nucleic acid are well known to those skilled in the art and, for example, may be
obtained from 7E3, an anti-GPIII11, antibody producing hybridoma. The recombinant
DNA encoding the chimeric antibody, or fragment thereof, can then be cloned into an

appropriate expression vector. Suitable humanized antibodies can alternatively be
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5 or animal) that can be targeted by a conposition (e.g., a human

nonocl onal anti body, a bispecific or a nmultispecific nolecule) of the

i nvent i onwolog/opmef erred enbodi nents, the target cell is &CralSh3/edpr essi ng
or overexpressi ng CD30. Cells expressing CD30 typically include t unor

cells, such as bl adde ast vari an, S renal

cel |, squanB’i?élu‘ée dtf é]P ft%ﬂo%ﬁgfrﬁa?éf g%g 3?\% Jﬁ@%ﬁf’é’ilrdw%é “FE%B? 5681 | s,
Ot her target SZ%IVeshoe‘y@n emil LORS Soiermei2aD: 1584y k| Bsdleced 47519881 Inembiwstan
nmonocl onal apj (gg _g£§s02r e preferred, other antibodies which can be

enpl oyed in the I'specific or nultlspe0|f|c nol ecul es of the invention are
muri ne, chimeric and héh@ﬁth@@%rﬁ@lmﬁmulaammoan‘e‘mdy@amreplau@djwﬁhhunan

monocl ona a&%&tt&%ﬁ'&l éfa ﬁ'on-h&ﬁéﬂ@ﬂf@ AL ?&‘H%:SP&IG éﬁRfﬁl@y BE reg)ﬁé%ga G by

r econbi nant techgb ues known in t e ar encodi ng
the Fc const 3%t Itis oty pReessary torarlacesihe apmbyr qud%laBs maueéfqru body
nmol ecul e is mngmgtoe“dhemdiarﬁﬁﬁtml@bamtﬁaw@&@ {9 renmove the region encodi ng

constant Tegion 1o suRRCHLRYGUSON RedumHSHE s Ao Trclod. WL ABERIF Pat ent

Publ i cati on REECIIEIBIAI2680rtidn oiN{CﬂR of4 hahan aﬂ?:!.b’odp@ﬁth FaDRderitpPlilogdd i on
184, 187;1glanj I i.cation 4 Morrij.son et
at., Eur opean&g@%}gm% MAIS chyl geg dg)%%l%ﬁgal B@P&lépayi)tg uﬁ?C?tO IrrRaEs h’ﬁt i onal
Appl i cati on wmgdzgias Odlél‘abf ﬂhlegor@pmanverms (URaRaderit Aplicdti@1GB28886382abi | |y

EZoatlouE‘iBZﬂmEF‘E*‘@?Qwa o éf%&‘%%éfs%%%?@%%?ﬁcﬂ%ma A ]

| munol . 352”6&3’ %P ecywith nengrmapGRR gusing gligopgelenjidssitear a et
al ., 1987, camxedaﬁﬁmger&zlsasaegc&%d ﬂ/m;inﬁtonam 1611&&5}1 WO i04y193 31 dnidkftlr; 449;

o S e R s B S T ggé?éﬁ@réég%aﬁ‘ﬁ@%”ﬁ” i

vari abl e regPbygosprech are not directly involved in antigen b| nding with 30
equi val ent Sequences fAfé@\@'tﬁ{H'ﬁlé:sco @Bfﬁ 1&688%% chgg%r?cer lﬂlrmevizg 5, of

humani zed chineric anti bodieés are provi
Sci ence 229: agihodies grwhish spesifiorminto apids, hambeen Bbsﬁ’tgtﬁldnddcte@ orla®ied. IiThose

met hods | ncl piggeul&ObRKIRA hunfElcRhAbldes h@@qnﬁﬁ@f;&ééhmt&i&ﬁs fiHgkel ¢ actd

sequenc t hat encode .a art o I .muno In Fv varia regi ons
from at eﬁ)e sﬁaraﬁ‘ﬁorgfre%}oﬁe%‘&@ gpo impgAYe RRdng . 0 theantigen- sBorgRampleninuci ei ¢
ag id arg }I\,el ke ahﬁb@d}OlSae/nsg(mlb}lthDRstdiﬂlg@b&ld@[&at_:efd(lﬁ ﬂ@qaﬁfmnd efraﬂi@yThorhe
obtained fr nt | a_ ant ucin ri donma e

r ecombi nant %%%%gg lac he B0 AEvRQa cﬁllﬁb'] %8‘5 g? C?‘F%@Hﬁ‘ﬁf‘gi’%ﬁl‘é‘ﬁfmﬂ&%n
t hen be cl ori@duserﬁtabb@dy %prrsabmtam@lsax@kmsm tnmpectesindifp iof Atxhenikedrani zed
ant i bodi es ! QRS Feh ced
by CDR subst(::alﬁitthl Ste{i l%ﬁfmg Ial\{%e)ﬁelﬁ%ogégg%%gg Rﬁoneseselw }fyép%lg]g%ﬁ&f h%é)ge%
321: 5522557 5dded delissra ar sbstitute gg geferpdindherciags m&lﬁedeamb%w@mlte&d al .
1988 J. | mmusgibodies.

The term modified antibody is also intended to include antibodies, such
as monoclonal antibodies, chimeric antibodies, and humanized antibodies which have
been modified by, e.g., deleting, adding, or substituting portions of the antibody. For

30  example, an antibody can be modified by deleting the constant region and replacing it
with a constant region meant to increase half-life, e.g., serum half-life, stability or
affinity of the antibody. Any modification is within the scope of the invention so long
as the bispecific and multispecific molecule has at least one antigen binding region
specific for an FcyR and triggers at least one effector function.

35 Bispecific and multispecific molecules of the present invention can be
made using chemical techniques (see e.g., D. M. Kranz et al. (1981) Proc. Natl. Acad.
Sci. USA 78:5807), "polydoma" techniques (See U.S. Patent 4,474,893, to Reading), or
recombinant DNA techniques.
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141: 4053-4060. All of the CDRs of a particular human anti body may be

replaced with at 5 least a portion of a non-human CDR or only sone of the
CDRs nay Wo msep28red with non-human CDRs. It is only nec®€TaArsy3/0m@40 epl ace
the nunber of CDRs required for binding of the humanized antibody to the

Fc receptor. An antibo can be_ humani ze any nmethod, which is capabl e
of replacing at Ieastﬂ%;p filpty Risggcige %&thsﬁe%ﬂﬁﬂ}? %IQS%WRKF%GH a CDR

geri veg f r omin&entidh mrbefp;w@me edapaatiny i @fnsﬁk@éﬂrbnlitﬁﬁg td&ﬁldmt B, @H(EU&BY
t zed ant i resen entign
e Uoet 0, PLPRCRsh ol IR LSRI e s S5 B X
whi ch is expdessbgd mrth@r:mm;ﬂts—qntobyled beeine i example, mtrﬂ)mﬁﬁEQenﬂ}pltp@f the
I d t t

it agonesy & 02 Eféﬁm%@ﬁ@“ﬂﬁ‘? hPfecfle B cihied Sertheh i o G Shugaied 19 o
15 Hunani zedoymiohsai dhanghe lnﬂéxgép@@ﬁgmﬁwelmm@@r oentider, ayasistytfnan
Mononucl ear c&i@ﬁﬁg%%ﬁ)%s liftki% é ﬂt@ba{h B%eé@&%v%mt&%;dgﬁﬁ&ﬁ“Ef:'ef‘nﬂé@of

chinmeric and HEQ-'S ang i fic amno. acids have been
substi t ut ed, cr@éﬁ Hgégené%i’é’é

e P?fftelba%tqa&%aml NeFUSE g oA
ant i bodi es hﬁﬂ(ﬁacatmer’(SAﬂM)dS SUmtilbbllsl@-mgﬁbdzrﬁoicmtlcgQDfH\H}}EM\ﬁI' k region, sug hOI
t o] umani ze y
o T OV I 1 BB DR S B TR i RS s BP0
be repl aced md sulfoleccanimidy] ée(il\blmalammdombﬂ@ﬂ) tvboheraneek-pabdkylgtegodio-i ons in
e o, 2SN Roice SHERABHOSL L h G080 ExSTaN g TR OV BIIoRl)
ani no aci ds er‘ée‘hcadZQCIaB@éd&? 8!@4&%{ é}gher@metlgngsmludﬁ thasedascrikeddryr Rearluso
herein as nodidhiag Iﬁlihoelmsmb 73, t1e848d2); @}Emﬁa%aﬁ(saa?cet(m@ '”2*99'48&'8%9*

ti bod I tend as monocl onal
e e s L PP bt S eincer
nodi fi ed by, are. SATA ded ailfmSMG(ddjoﬂgavaﬂhbl&dhﬁﬁ Pledd (D]@émgﬁlt%@{moaifoﬂdhﬁ)
e el.etin

ti bod For 30 od an be no
ggn!stgn%/ reglron aﬁ)o(laggp agﬁﬁe&nfhn %%ﬁgltlg%ﬁrftagﬁt’ 4"‘ésgqe ﬁtﬁ@a{ﬁ‘fnaf“% ncrease
half-life, eagibodisel, timytrahfoe ICDIﬁJggatsd aitsi suifhydnyt borslfirig ofi thy Cotermines hinge body
Any modi fi cafeg%s Sy t%'}@aw%a?&ogﬁeq{] Eéﬁ@aﬂyfm@f%hle@ @m%edlh%g th«%ﬁmg

bi specific and multispecific nplec |'east one I ng
regi on “pecfogionis a}odbﬁ?dﬁefmtaﬁbﬁrx Qddgrgémermf Sllﬂgé@fyléﬁ?éd@lsa‘ @éf%ably R DFION.
35 Bi speC| fig @ﬁphgmid)ﬁ i speC| fic nol ecul es of the present invention can be
rade using chem cal LSl ghes, (898 BiBinSiatain TG adr AR O
4,474, 893, twvecReaddrgpressed and esseniblabintthdbdbnd leshodll UBss meddbd\WOpABLA1SA282
PCT/ US03/ 0044Q )1 where the bispecific and multispecific molecule is a MAb x MAb, MAD x Fab,

25  Fabx F(ab')y or ligand x Fab fusion protein. A bispecific and multispecific molecule of
the invention, e.g., a bispecific molecule can be a single chain molecule, such as a single
chain bispecific antibody, a single chain bispecific molecule comprising one single chain
antibody and a binding determinant, or a single chain bispecific molecule comprising
two binding determinants. Bispecific and multispecific molecules can also be single

30  chain molecules or may comprise at least two single chain molecules. Methods for
preparing bi- and multspecific molecules are described for example in U.S. Patent
Number 5,260,203; U.S. Patent Number 5,455,030; U.S. Patent Number 4,881,175;

U.S. Patent Number 5,132,405; U.S. Patent Number 5,091,513; U.S. Patent Number
5,476,786; U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498; and U.S.

35  Patent Number 5,482,858.

Binding of the bispecific and multispecific molecules to their specific
targets can be confirmed by enzyme-linked immunosorbent assay (ELISA), a

radioimmunoassay (RIA), FACS analysis, a bioassay (e.g., growth inhibition), or a
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In particular, bispecific and nultispecific nol ecules of the present

i nvention can be prepared by conjugating the constituent binding

speci fi ciwD®s3/0528., the anti-FcR and anti-CD30 bi ndi ng ®peaisbs/ei4si es,
usi ng nmet hods known in the art and described in the exanples provided
herein. For anpl each hi ndi specificity of the 5 bispecific and

nul ti specifi Wﬁ%ﬁéglﬂtésé%}h b%ﬂggglgégﬁgay%gggé&éﬁegpcgﬁhe pIsesnce hPiRited to
one anot her . aMiedy chmphixedofgariqdan ihietdst beemplogingl Dlbbéled reapeR €k, ldﬁ!S, a
vari ety of |41 s-1inking.agents. can be used for .coyal ent
conj ugat i on. &E@ﬁ%} %s? 8%?%13%850 gp re%quﬁ%grgﬁte?t% ef‘%ﬁﬁd%e %F%fa@i“ﬁ"‘x{

car bodi i m decomplsxescianibriddiectedusingtayd. -ant dnzpaedinked arftiha@ppr antibody fragment

EO5 i t M obla( - . . ; : ; ra,
(oPDI\/pI, K?—gu{ggi{cﬁir?né y%ga’f‘gwﬁﬁn 5@? BI{HPEI 0 Sr"‘g%'u}%ﬁate {%ﬁ’%&%sﬁgﬁgnl& g]gly’
sul f osucci ni Heggmplexencambedaiaeshsing sy ehacvasistxefmsher impumbassyysathor (sul f o-
S:VCC% 1g g g;e ee@mpléﬁg@?mﬂdgnyganaé rad(dh@%lyé qlaégg}ffgl)ﬁandm@%inla@a?%ﬁg&médsfbydy et
al . . . cad. Cl . . Q . ner ne 0oas | ncC

those descri E{e‘%&?ep@ |eﬁ@n3168}éﬁmt¥?§gfﬁs %rlwﬂe.s of Bg%@)m%noaﬁa%ys,ﬁeg@&t%z) :
Brennan et alraififigConrse opTE)1igdAd A8day8Bchnilifies Mie Bhasdting Skiet}, Mdrdh,

| mmunol . ;{19 1 2367- 2375 Pref erred .confugat,i ng.agents ar.e SATA and
sul f o- SI\)CE‘C, g%%qﬁ @\%celﬁ lgg%ﬁoép %r%tg%bﬁireérg%gc eéﬁlflgaJIrH dig %6‘66%?%%6 g8~ When

t he bi ndi ng dgtewted by suchgneans es thetusbolla gsoymenpr,a scimillatiomoounest oabyi bodi es) ,
they can be glgg,jagg%}%q{ via sul fhydryl bonding of the C-term nus hinge
regions of the two~h agy chains. In a particularly preferred enbodi nent,
the hinge 20 region is nodified to contain an odd nunber of sulfhydryl

resi dues, prpBf grlnocen@gated i or to conjugation. Alternatively, both

bi ndi ng ecifrcitres ﬁ‘@%{o e encoded in the sanme _vector, and expreg ed and

assenbl et in the same RFPeCH RhcPrERanh By cpidon,feptures  iypopap anfzeP39 wher e
t he bi speci f monadehalahtibsiyeor 4 fragmetteherbef, conjagdidibton tapedidimoiefyakuch25 Fab

x F(ab')2 or_J}] si an .pr. in. A bispecific and |tispecific
nol ecul e of aét%%gfptg%déhg ?gur%f Céé"ga?l,l&él? lgll g%pé)é?sfs?lg?ﬁ% redt %%Xlg'a§u oy aﬁeﬁl e
chai n ol ecu#te ,ref§ﬁe¢1t(a1$er©1p§§3 ﬁgnmun@@aiugabis”s pevhfii@oaugitoowhichandidmgbre chai n
bi speci fic npl 86 §tAONRE hidirBGr @l %o & MPRmoRAkR » %néa}t&eg% ool RS9
determ nant,. oy a Single tilhagl n by specific nplecule conprisin two DI ndi ng
det er mi matht sNCBdeH¥Y 39e8t BAlS deirnayal o {4 & killpkealise Exempleaingidsdaxalngl e 30
chai n nol ecutyaschatasitel, gampidia ®,akhili@asbroi@e, ShREhe nsRahyilRk@RdeS -

Met hods for E(r)e(gacii nﬁ bi - andbgul.tsg%g{icdnol ecul ea are Jesg&.' bed for
exanpl e in USEOPPBL{C HTCTRiiG nDlISHRS, Colghicin %’50155110511’1 agourinslifEEoys -

U.S. Patent aNudein do88mitbEsntrord, RithRatyein, alimdyeycib D] 32lehPdptektoSerdial ent
Nunmber 5, 091 : : . § : ...B r

5,013, 653; U %&Sgé‘l’eoﬁdts’ Eﬁ’tﬁg@% %y%g{eaBg‘?"%;‘%dg%?’g‘.nglo%nﬂ}tt“g%y% %Eer

5, 482, 85, BinMnEIgr bpmokngsitheserici fic and nul tispecific nolecules to their
speci fi ¢ _targets ‘can Bl RaiBNaYF Rt IRUIAIRLGthe 2552Y
(ELI SA), a radi i m"rulnga%sagr (R i@) .. FACS anal %sLs, a biogssay (e.g., growh
i nhi bi tion) ,mg?ntg)n mclude, but are not limited to, antimetabolites (e.g., methotrexate, 6-

mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating

agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU)

30  and lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol, streptozotocin,
mitomycin C, and cis-dichlorodiamine platinum (IT) (DDP) cisplatin), anthracyclines
(e.g., daunorubicin (formerly daunomycin) and doxorubicin), antibiotics (e.g.,
dactinomycin (formerly actinomycin), bleomycin, mithramycin, and anthramycin
(AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine). In a preferred

35 embodiment, the therapeutic agent is a cytotoxic agent or a radiotoxic agent. In
another embodiment, the therapeutic agent is an immunosuppressant. In yet another
embodiment, the therapeutic agent is GM-CSF. In a preferred embodiment, the
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Exanpl es i ncdyides tgX Qlam 19 Mgﬁfoﬂéﬂlﬁ&' ﬂlté?ﬂecljlﬂfnam §1 ¢ q"'g 1Ber1§thm1§ S?r)om de,

eneti ne, mtorrycm eto vincristine, V|nla

col chicin, d&skeubing Q] @al;l rgé%wmcaterma@Mwae exlpny stimhlatiog factir¢HeM-

ni t oxant r oneCSpi)t @@ﬁﬁwsyte co %"Sﬂl@lﬁ}ﬁ@lhg fidtork" GABIr MR Q86 h TG ors.
gl ucocortd coi ds, proc racai ne, .lido ropr.anol ol , and

i
puromyci® and 25 anal o %c th‘r‘?ﬁﬁﬁfl%ﬁg‘g?@f&%ﬁ%ﬁﬁ@ %F@le{tﬁé?%@ﬁfl}eé Agent s
for f or mi ng welhiknoearsceigat. carmh df be, "Mmmlﬁmbﬂmﬂ&&h&uiﬁ)r IhisundtRgdiilg Of m t ed

t t th rin ni ne,
5 ot e e B R Sy Pt L
mechl or et hant/neds.d, ipo @356 i bmaRriuiss, nc. ﬂr%Si)thMomatmh;éAnnbochBSNlﬂ)Dxﬁg and
| t '
strept Ioggt ey mc%”tn?%tf"ﬂ% Bt Eﬁg%él. bt B, SEERRTRFARTILAL) b 25553 pomy
ci spl ati4}) J%éifﬁ?l Fi> ks 1980 dhorpgoiusibeRy Serriers OF fkqtgxiadganisyei n) and
doxor ubi ci n)Cana;ei leér@lby QsR(eelegz",,m M&@ddldiﬁﬂkﬁtlﬂodlésosmlb}bg%l ARQIRidd) .

(oo vi mor bt ABSE RinsPre et (HEY 5 A7 SObel s S0kl B ot "The

t her apeutic lagemﬂ’rosaeatlm@ﬁfrhx ﬂ‘hemg@mtc e Qf Ratiolabeded Anﬁlg@iytln (anceranot her
enbodi nent ] t her
emodi e | PG MGHb Gne 35 Rbo s B PN BENERECRRE herabll BER AR, ™! e

al. (eds.), pp. 303-16 (Academlc Press 1985), and Thorpe ef al., "The Preparation And
Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. Rev., 62:119-58

(1982).

V. Pharmaceutical Compositions

30 In another aspect, the present invention provides a composition, e.g., a
pharmaceutical composition, containing one or a combination of human monoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
together with a pharmaceutically acceptable carrier. In a preferred embodiment, the
compositions include a combination of multiple (e.g., two or more) isolated human

35  antibodies or antigen-binding portions thereof of the invention. Preferably, each of the
antibodies or antigen-binding portions thereof of the composition binds to a distinct,
pre-selected epitope of CD30.
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dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic

acids, aliphatic and aromatic sulfonic acids and the like. Base addition salts include
those derived from alkaline earth metals, such as sodium, potassium, magnesium,
calcium and the like, as well as from nontoxic organic amines, such as N,N'-

30  dibenzylethylenediamine, N-methylglucamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, procaine and the like.

A composition of the present invention can be administered by a variety
of methods known in the art. As will be appreciated by the skilled artisan, the route
and/or mode of administration will vary depending upon the desired results. The active

35  compounds can be prepared with carriers that will protect the compound against rapid
release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible

polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
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maintenance of the required particle size in the case of dispersion and by the use of

surfactants. In many cases, it will be preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the composition.
Prolonged absorption of the injectable compositions can be brought about by including

30 inthe composition an agent that delays absorption, for example, monostearate salts and
gelatin.

Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination
of ingredients enumerated above, as required, followed by sterilization microfiltration.

35  Generally, dispersions are prepared by incorporating the active compound into a sterile
vehicle that 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
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m crofiltratl@nted in unit dosage form and may be prepared by any methods known in the art of

pharmacy. The amount of active ingredient which can be combined with a carrier

material to produce a single dosage form will vary depending upon the subject being
treated, and the particular mode of administration. The amount of active ingredient

30  which can be combined with a carrier material to produce a single dosage form will
generally be that amount of the composition which produces a therapeutic effect.
Generally, out of one hundred per cent, this amount will range from about 0.01 per
cent to about ninety-nine percent of active ingredient, preferably from about 0.1 per
cent to about 70 per cent, most preferably from about 1 per cent to about 30 per cent.

35 Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the art to be appropriate. Dosage

forms for the topical or transdermal administration of compositions of this invention
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0.01 per When the compounds of the present invention are administered as
pharmaceuticals, to humans and animals, they can be given alone or as a
pharmaceutical composition containing, for example, 0.01 to 99.5% (more preferably,

30 0.1 to 90%) of active ingredient in combination with a pharmaceutically acceptable
carrier.

Regardless of the route of administration selected, the compounds of the
present invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into

35  pharmaceutically acceptable dosage forms by conventional methods known to those of
skill in the art.
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e I T ML
with a phlar rmlbeiﬂscmmlylsmr@;bmpam@y at appropriate intervals throughout the day,
optionally, in unit dosage forms. While it is possible for a compound of the present
invention to be administered alone, it is preferable to administer the compound as a
pharmaceutical formulation (composition).
Therapeutic compositions can be administered with medical devices
30  known in the art. For example, in a preferred embodiment, a therapeutic composition
of the invention can be administered with a needleless hypodermic injection device,
such as the devices disclosed in U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335;
5,064,413; 4,941,880; 4,790,824; or 4,596,556. Examples of well-known implants and
modules useful in the present invention include: U.S. Patent No. 4,487,603, which
35  discloses an implantable micro-infusion pump for dispensing medication at a
controlled rate; U.S. Patent No. 4,486,194, which discloses a therapeutic device for
administering medicants through the skin; U.S. Patent No. 4,447,233, which discloses

a medication infusion pump for delivering medication at a precise infusion rate;
-52-



carrier. Regardl ess of the route of adm nistration selected, the conpounds
of the present invention, which may be used in a suitable hydrated form
and/ or thwo oplsmseaceuti cal conpositions of the present i NPEMUSONP0430
formul ated into 35 pharnaceutically acceptabl e dosage forms by conventi onal
met hods known to those of skilld in the art. -51 WO 03/059282

PCT/ US03/ 00446 Paientp. fidthgeh mbich disdlpses pevasieble low ingrlantatdeinfusion t he

pB?r nmaceut i cglp a{é@ﬂﬁﬁ@ﬁbéﬂtﬁﬂ&#@(ﬂm@ fa@hw&a@rst Phﬂ&ﬁ@lﬂ&'@@e%jme(sc ?@ndh&ﬁ%c@%‘sg% IQ% 32 to
obtain an anpun active redi i S iV

the desired ?Wﬁdg&g H@lvle@éﬁ’émh?\a’ﬁg qu tbﬁli‘%,\nf‘hll‘?ﬁ ICPPRIeRls; an ce,%gpg%tf”?tl on,

and node of Mdm,471519@wWhich divélodesah ohﬁbﬁ@dﬂtg)dehvéx@rsyk’cemS Thasd I&xlténts dee

sel ect ed dos I u vari et. . rmaco netl

Factors. ol DRy el by PR BAR, SeF Sl Rahefd SO ERE G el
present i nvedeldﬁs arerkpbwyé@lthow Sleed astheprt. salt or amide thereof, the route
of Adm nistration, ¢ her ccBirkmbRTbAL She ﬁaﬁl%momaoﬁﬁ 4 d1Wtﬁé' on of

the particul ar conpoun el ng enplo duration o treat nment,
ot her dr ugs, IN¥eHion 38 de derardatedria %nsp%mgoméi@mbwm 18 g rF@r FWRAP the t he

Ear f 't ﬁ“' a{j c&mstaﬁﬂa Bmleﬁ?ﬁ?y@&mc%e@tﬁlﬁﬁgm tlﬁyeﬁtdrwmgbbomp&ﬁﬂ@ll trb@ﬂsureener al

ea i 0 i cal. history o e patient hei

factors Wel IO %E}Q\iﬁ’r‘r@q‘ &ooReRe ong(eénv AUGHFESE it H}frﬁgp Qféﬁ%‘ﬁ%r&ﬁ?ya

ordi nary ski fohnu]latetdhﬁ)raxamp]amnrlqmdomysl Fletresthd dyeofandhuffica s i ltpgsdsx'fg& see,
ffect f UI re

effective a@%nb $ Patterﬁ?s APE‘ZE ??1?%7405%8 ac.ncp?gﬁé %» fnl“laeslé%o Py COIEIBH‘E)oundS

exanpl e, the "physi'cian or Véterifartan’ cou

of the inveneriean n@orpmetctbmwinclherephlacmmd;seuamapaﬂe@mﬁqnsmctﬁocmllaor orgeed, s

lover than tigl cipee fa?&t%d’dlg%%ﬁv #%Em ngh@ aét@g)yf@frﬁm%&co?f fect
he desired I n

and gradual | I ncrease. t sage I'S_ achi eved.
general ,1%a si:681 Exgmplayy ta@ﬁé@gd’fmlﬁtl"édﬁ‘ﬁk}@@ falya er biptipeee; ageRty-dlatamit! | be

thagI amoun: 14, bmﬂst féqzmum V\hiaﬁﬁbdldv‘es nfceﬁﬁ?/i @Nmsmkswz&%éﬁcywﬁyst Resd g
roauce a eu ective e I‘ epen
5pon the fac WP e rﬁ}g aé‘BB Ilg OFMmER & e &%ﬁ%ﬁéﬁ#ﬁ 1541

i ntravenous, Owatsreaab£1:9953w4ntmmﬂrohp@‘ewty(ﬁ¥m&o,th@rB%iumt)umafe&mm?prommé,er abl y

admi ni st er edr}g@éo?& (E?‘isc&é)etu?e(@%r?p n?fJ S"rll szcglaligf_{)l?’@ﬁdlﬂ%isen %)%blgg hﬁwﬁ cfheCt ive

daily dose
t hree, f28ur, may gemprsedthe formmlations 0§t}1§4m@§1@9na@w11§sep@aommfah@l y at

appropri ate 1&1{?érﬁéd’ﬁ‘ﬂo¥echté§%{@bc{géh&ﬁ?eldcﬁ.V(l99@}3] 'B%Yabhé'm 26@ 90903 sg@§l§«gﬁ

forms. Wil S ntion
adni ni st er edK%"P%"rFé‘ i L%“I%?% De(rlggﬁ)el%%g éﬁffn%ﬁslﬁérj) { H(éu&lﬁlﬁrb&m@eh@ 8
phar maceut i Chatmironedhdalsi4eay3( dﬁlﬁinesmbb&iﬁa)ent dihae muﬁm&: th‘@ﬂﬁﬁ@édticons can be

A

embodiment, the liposomes include a targeting moiety. In a most preferred

embodiment, the therapeutic compounds in the liposomes are delivered by bolus
injection to a site proximal to the desired area, e.g., the site of inflammation or
infection, or the site of a tumor. The composition must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage

30  and must be preserved against the contaminating action of microorganisms such as
bacteria and fungi.

A "therapeutically effective dosage" preferably inhibits cell growth or
tumor growth by at least about 20%, more preferably by at least about 40%, even more
preferably by at least about 60%, and still more preferably by at least about 80%

35 relative to untreated subjects. The ability of a compound to inhibit cancer can be
evaluated in an animal model system predictive of efficacy in human tumors.
Alternatively, this property of a composition can be evaluated by examining the ability
of the compound to inhibit, such inhibition in vitro by assays known to the skilled
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of the invention can be adm nistered with a needl el ess hypoderm c injection
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Urezawa et al., (1988),,Bi 0
famti bodi es (P. G I(3I oenan’™s c%ﬁ%flc 1V(:fggl§>5)¥tﬂ£§§]:@%l:{.ly pgcggfgidéfﬁs giﬁcrlg‘?ﬁﬁi%’ et al .
(1995) Ant i nhercompodgmiay bEoeatiyt dderinis@dzd] 86 )examplef adthantingrt ditueintorfan
receptor (BrisaRg.il eftbie b %965?5) Am J Physiol. 1233:134), different species
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conponerd® of the invented nolecul es; pl20 (Schreier et al. (1994) 1 Biol.

Chem 269:9099); ©8& HiMethods Jﬁeth@mﬁho&/l L. Laukkanen (1994) FEBS Lett.
| mmunonet hods 4:273. 1 n one
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hereln the term "subject" is intended to include human and non-human animals.

Preferred subjects include human patients having disorders mediated by CD30 activity.
For example, the human antibodies, antibody compositions and methods

30  of the present invention can be used to treat a subject with a tumorigenic disorder, e.g., a
disorder characterized by the presence of tumor cells expressing CD30 including, for
example, Hodgkin’s disease, anaplastic large cell lymphoma (ALCL), adult T-cell
lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T cell
lymphoma, HIV associated body cavity based lymphomas, Embryonal Carcinomas,

35  undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
Castleman’s disease, Kaposi’s Sarcoma and other T-cell or B-cell lymphomas. The
human antibodies, antibody compositions and the methods of the present invention can

also be used to treat a subject with other disorders, e.g., autoimmune diseases, including,
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the Examples below.

25 The antibodies (e.g., human antibodies, multispecific and bispecific
molecules and compositions) of the invention have additional utility in therapy and
diagnosis of CD30-related diseases. For example, the human monoclonal antibodies,
the multispecific or bispecific molecules and the immunoconjugates can be used to
elicit in vivo or irn vitro one or more of the following biological activities: to inhibit the

30  growth of and/or kill a cell expressing CD30; to mediate phagocytosis or ADCC of a
cell expressing CD30 in the presence of human effector cells; to inhibit shedding of
soluble CD30, to block CD30 ligand binding to CD30, to inhibit IL.-4 expression or to
mediate expression of the Th2 phenotype, e.g., at low dosages.

In another embodiment, the antibodies (e.g., human antibodies,

35  multispecific and bispecific molecules and compositions) of the present invention are
unable to iﬁduce complement-mediated lysis of cells and, therefore, has fewer side
effects in triggering complement-activated afflictions, e.g., acne. The primary cause of

acne is an alteration in the pattern of keratinization within the follicle that produce
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descri betp i nof thiy bo@ge}ﬁplcas sthe [ipalmost any part of the body. The cancer can spread to
almost any organ or tissue in the body, including the liver, bone marrow (the spongy
tissue inside the large bones of the body that makes blood cells), and the spleen.
Elevated expression of CD30 in Hodgkin’s and Reed-Sternberg cells has been reported
to correlate with the differential diagnosis of HD. Accordingly, CD30 inhibiting
30  antibodies of the invention can be used to prevent or block the effects of CD30 which
lead to HD and, thus, can be used to prevent or treat this disease.
Human antibodies (e.g., human monoclonal antibodies, multispecific and
bispecific molecules) of the present invention also can be used to block or inhibit other
effects of CD30. For example, it is known that CD30 is also regularly expressed by a
35  variety of non-Hodgkin’s lymphoma subtypes. Accordingly, yet another use for the
antibodies of the invention includes the prevention or treatment of diseases involving
non-Hodgkin’s lymphomas. These diseases include Burkitt's lymphoma, anaplastic

large-cell lymphomas (ALCL), cutaneous T-cell lymphomas, nodular small cleaved-cell
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bi speci fic nak é’b@ﬁn@cﬁ@ G%Vé@’sdlgéa@é"ﬁasﬁﬁ&t&'@%rhﬂﬂ‘i’é ‘O@egtn@r E%D%ﬁlomal?&s?svent

or di agnf M@rle%x CD30-rel at ed di seases.” Exanpl es of O-rel ated
di seases meg fgieiifer s, cancer, Hodgkin's disease, non-Hodgkin's

| ynphoma, 10 anapl ast [ Suitﬁcfl@ﬁbut? dcf aldmmhteﬂﬁg ﬂl‘élaﬁhl)?d}a@limlﬁos'lflrol@l@ d.g! Mlmiﬁsm nﬁl y
ATL ngi a a e o a I ce
gssozzl at 2dg ‘?)183 %%Cg% é{qf 2 aﬁéﬁ%ﬁb &E?F@Pﬂ o(}f)”})uga{m)

undi fferenti af@d 1mtmlmmmso aiid zmheO atd Wik ]mtrmmymdh@ ertgnd cSchnsehaiet Isy

| yrphoras: et CBSH Red gt L0 ke P AR oo Bl e L TR

di seases?0 RNBSFHOBI(@SaFHFHVERQUS Or Sylquisneeus) y Sukatiy 9@s’faemfdb@molecsk¢s Ve ¢

Scl erosis, Aap u@peﬁa lofBhd 4 eSandQ’/ﬁg‘l@cS)f 1kt fB®aLand B8 RbARhRaorf WA di ti s,
Vegner's grapul o 0Si ndrome, chronic renal failure, acute

i nfecti ous f%ﬂ’ﬁﬁ?f@fl@é??es%m ‘?%p??étﬁ‘%‘es virus associated diseases. In a
particul ar enbodi nment, Atslpee\anjllsl)bdmhcﬁbed, dugan amindDBOramtibodiesnaf the Zb/ention

anti bodi es, ggﬂﬁe' c%ogcglﬁlfr1¥s?er92?9fltﬂl ?‘IQ%(I'\ 'oIher?Pq_’%%ﬂEgusq andnt%Oe ggllt hlﬁs(;nsg of the

i nvention are used s ea S the
ant i bodi &s | #gfint, airpdiotaxiicagenheit arﬂmﬂmpisamesswetdgenqgrBlgraesbodymaofbel-thkaMb

ot her tunori ggnbentthsSARERAuJIIHPEA) 0F can be administered separate from the agent. In the
latter case (separate administration), the antibody can be administered before, after or

concurrently with the agent or can be co-administered with other known therapies, e.g.,
an anti-cancer therapy, e.g., radiation. Such therapeutic agents include, among others,

30 anti-neoplastic agents such as doxorubicin (adriamycin), cisplatin bleomycin sulfate,
carmustine, chlorambucil, and cyclophosphamide hydroxyurea which, by themselves,
are only effective at levels which are toxic or subtoxic to a patient. Cisplatin is
intravenously administered as a 100 mg/m* dose once every four weeks and adriamycin
is intravenously administered as a 60-75 mg/m’ dose once every 21 days. Co-

35  administration of the human anti-CD30 antibodies, or antigen binding fragments thereof,
of the present invention with chemotherapeutic agents provides two anti-cancer agents
which operate via different mechanisms which yield a cytotoxic effect to human tumor

cells. Such co-administration can solve problems due to development of resistance to
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di sease is a type of |ynphoma. Lynphomas are cancers that develop in the

| ymph system part of the body's imune system Because there is |ynph

ti ssue i rwoaapspsrts 25 of the body, HD can start in al noecTarys/paui of the
body. The cancer can spread to alnost any organ or tissue in the body,

including the liver, bone nmarrqQw (the spongy tissue inside the |arge bones
of the body TIHE$ OhhKRAOEE MHthg apkggnigity %fr’fge tomtor spilewhich vaudd rander tBr essi on
of CD30 in Hadgidtive svithnttle Reitshbd$t er nberg cell's has been reported to

correlate with the differential. di.agnosi.s of HRQ  Accordi , CD30.,.
i nhi biting 30 anti bodi %rgSTrsﬂeﬁ’é%ieﬁ@g‘Hf F“é}ﬁ?’ &8n e&%""ﬁ%‘é@ s?wﬂ%ﬁ é’\fé’H%POSWOB’F ock
t he ef f ect s @fg ChdGnwnitibhdies, eadtispeciio aaddispetifis madeouldsy ofithedntentipn estent or
treat thi i ! i i ti] | £S,
mul 1 sped 1 o ng e ML RAb B E Pt cony IR ORI S PR ILGELES
be used to biusBis Bracraphpgsist neytiephils efmenracytess OB oellFneluds apginephilistnateral
non- Fodgki n' 2y seas o Olef it AT YA TR Ry ocls X SESr@leffeDly cells can be
antibodi es ofVEHE F’H%thf’ §€tﬁ‘¥$ﬁﬁ% b%Hs%te‘E-htﬂep%g’Pé-ﬁPqC' ghfectorcslisrean bef
PR i g e g lor v i ﬁgﬁf@@g"m‘é@%ﬁ&ous
Toel | 1 PmproRRe oh s R iered P andicunr SHRSHR 5 b by Wbty n
IPCT / ESOBI 004tk thdrapeptio rapose. yimpgeoennt, itlee dryonpiy mibﬁ spifrciepher aitaif1ew@likation
ynphoneas, ; Y IEP%E‘FM lj'g}gg} ,
| eukem a/ | y%ﬁg@n’gagge?ﬁt’f;? adu t.c.kil- e?%%kr?g:%{%g%aéﬁ’%?gﬁ)ceﬂ-gﬁgﬁé by, e.8-
entrobl ast i cPhagpexiesist Reutew of adnyinisgpiioneanalsd yaphonmas cancers. 5 In

anot her particul ar embogldaRyith MHERpRAkE REEEEScHIB cn be BEyIRhedTRNOC! Onal
ant i bodlll%s, nmul.ti speci.fic and bispecific \r}’gjlﬁgcul es aqd conpositions) of the

present iPnvefBeteR yiheotherdechnylugs fugergp fapgsted eqlls o HRe pxapmmle @nd- of
CD30. For  etampklierapytusing tk somiosiionst (Bat, saladbhebddia) nistispedicandy shed

fromthe surg. - Of |l ressi.n 0. .Flevated s 0.l evel s have been
reported in tglgée%lsfg:rnﬁﬁwﬁg?lgﬁa%% en?gelfﬁ’%\ﬂ%rgﬂg‘g?f (éeﬁ];? appe Wg?ﬁeﬁgni ¢ and

aut oi mune diosepadsions cacbonstidnyg konjuyaionanitt dhematiseapyf. ohdditienalyt cdonbiinetorof
the inventi i i : f gl : i iing
bl ocki g or T RRTEIAIEY ,%“?%ﬁ%ﬁéﬁt;"‘é?t SodifFRLIRIbR RLRE AR T IN"D ¢
not Ii m'gzt‘)ed tugor pelbrriectiond Far examnle.antidyld3 @antibodiep lisked torantinfa-gany@a R or
Systeni ¢ Scl &it06DS may$eoied ilesfBidtioh SvitHIg®M 88 [o Al SRBRR spdddEdhidBig agents.
thyroiditis, \Wgner's ranu}.oma osi.s, .15 and éﬂertn S .s%/ndroma. Sul't abl e
routes of administeri n%lSP'ﬁ% 16 A H’&h@fpﬁ%ﬁﬁg?ﬁlﬁcp Ot the i .?n“ﬁﬂﬁﬁ‘i’\alsﬁ:?ﬁbléqdonal
anti bodi es, twuhtdudgeEcfR or BeuR bivepeni dffectomroéliss siohsisdydapping and oliniigates )
of the inventd L | AR in the.art d.can be
cel ected by Urhanii fh Y AR Y s B 4L KISy 6 B S
conposi tAonsPwBesebe admi ni stered by 20 injection (e.g., intravenous or

subcut aneous) . Sui t abl gpdasagasick (& Behimhe et SEtitispecific and bispecific

molecules and immunoconjugates) of the invention which have complement binding
sites, such as portions from IgG1, -2, or -3 or IgM which bind complement, can also be
used in the presence of complement. In one embodiment, ex vivo treatment of a

30  population of cells comprising target cells with a binding agent of the invention and
appropriate effector cells can be supplemented by the addition of complement or serum
containing complement. Phagocytosis of target cells coated with a binding agent of the
invention can be improved by binding of complement proteins. In another embodiment
target cells coated with the compositions (e.g., human antibodies, multispecific and

35  bispecific molecules) of the invention can also be lysed by complement. In yet another
embodiment, the compositions of the invention do not activate complement.
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wi || depend on the age and wei ght of the subject and the concentration
and/or fornulation of the anti body conposition. As previously descri bed,
human antwo@B8sh2ant i bodi es of the invention can be co-ad®CRIGSIEEE W t h
one or other nore therapeutic agents, e.g., an cytotoxic 25 agent, a

radi ot oxi ¢ agent or an_i mmunosuppressive agent. The antibody can be |inked
to the agent (as an i hRAGRERRASMOBS (¢.&r hwmen Haibodies nnyktispesdlis aphbisnesific om

the agent. Ifolkfiges il ihBhukREGuiseHITWLindeionl cah hRbivRAImihiBeredrtbidiedy can
be adm ni ste‘&@g before g%t er .or. copcuyrently mt.h t he agent or.can be
co- admi ni st V&GRSR HCGRRBIRY L WERLhe S60Pg 0f the inygntign are camposiiafier apy,
e. g., radi atdoarpristgdiuntdnemsipedits, emdtspeciici ordiispeeific amadeonl«xt dndrseunBor

anti - neopl ast i t C i:Cl i j i i .

bl comyol B ou i 26N ThetieniRs 43P R AeEkRog AEE LMK Lo BIE o oated in
hydr oxyur ea Glpfeghoximjtytth émslumansantibadies,aniljispeciiecer bispegificimele¢desahi ch ar e

toxic o subtRethiell, PRI & indbblhl Ablkpdc e éﬁgz%ﬁﬁf&%éﬂeé’ulésd@tﬁé stered as

a 100 ng/ n2 dose once every four weeks and adriamycin 1s Intravenously
adnmi ni st er edgEntigngpd the GRmpleme Q& seRyEECaBRS aginTinis epaatels adni ni stration
o]f tEe hunman anti - mQAEBtWiﬂmdi}ﬁSscoﬁbi]oﬁﬁé b@@éhtbﬁ@@lﬁaﬂalfeﬂé@raéﬂipﬂsﬁ@&h@of,

of the present. i nvention.w th chenotherapeuytic agents prqui des twg

ant - caror ybAPLESHpeRiets oL MR B2 Br e SR ROy R o
cyt ot oxi c efdnddtsttuetibnfon usal fdre kitedn farthGuohtatinemdote m@t hdditional ceagess] ve
probl ens du v I esi C . - . 8

Doy usoss 0ol 2t SRR byl ERbEANE S 0 Bric ablnt @ HIHORAE et or s o1

whi ch woul d metisddditionalruman antibedipe ofihe invehtion (v £ bobymarantifwidy dpevgfai
effector celdogypi@néhtarySlcfift} QhichHihd t]b !aig %ﬁg?ﬂ&nQRé@%Pta?ﬁ%é} di§tenc® frond Y4EBN

i
anti bodies, pultispecific and bispecifi ecules) o nvention can 5
al so be lése(:firéghm?%@ﬁfh% agents. Effector cells for targeting can be

human | eukocytes suchAasrdiBglyopaaaesreat@iulitlo pititody @bmiposiaeNd &fthe Gvestion

AN o NG L R e
from t he subjdedhistratidyeof & lmatadantibody bhthgetvenpien) Witk andthecthempasriclagenican be
adm ni stere AS : I Lol agj e

ol on. Thac8n SHERRREARIBloE Shpche it BIELE FRL R cRISERNAR

108- 109 20ut akfect ofithe humepenidhadicson  the therapeutic purpose. In general,
the anmount will be suffygh&ntodiRitdithe Wt baAbd Mitiﬁiall?%at%é"“gﬁltanca S
e.g., a tunor cell expressing 0, and.ta effect cell kil]ing_by, e.g.,
phagocyt osi LERHIFIBOGHAES f S DhpRes O biRtsa e s xpuession ehagtiyy O ehor Feo

t ar get - specikeeptat beclodexanple sreating e uejdcowitha dytokie. Fasfergd titoRines for

ot her techni gues. {r f tar.

. admipis gtrionr ur}PVfatlrea ment Wi ettlegmﬁ é Ies" CFor eeu g%e e.ozent ! u otcu (© r
t her apy usi ng i CoerOSII%gI oNns ? e.VE). : umaﬁ paﬁ]tq 6%% %g lﬁ [ 8&%% * '€ and
bi speci 25¢ roleydtisylaidig fahier () grnelndyior medrbpleagercotoalytstimarlating fagtoh
B N
In another embodiment, the subject can be additionally treated with a
lymphokine preparation. Cancer cells which do not highly express CD30 can be
induced to do so using lymphokine preparations. Lymphokine preparations can cause a
30  more homogeneous expression of CD30s among cells of a tumor which can lead to a
more effective therapy. Lymphokine preparations suitable for administration include
interferon-gamma, tumor necrosis factor, and combinations thereof. These can be
administered intravenously. Suitable dosages of lymphokine are 10,000 to 1,000,000
units/patient.
35 The compositions (e.g., human antibodies, multispecific and bispecific
molecules) of the invention can also be used to target cells expressing FeyR or CD30, for
example for labeling such cells. For such use, the binding agent can be linked to a

molecule that can be detected. Thus, the invention provides methods for localizing ex
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i mmunot herapy may be used to direct two distinct cytotoxic effector

popul ations toward 20 tunor cell rejection. For exanple, anti-CD30

ant i bodi ewoloBokes2t 0 anti-Fc-gamma Rl or anti-CD3 nay bePasasod/oni4o
conjunction with 1gG or IgA-receptor specific binding agents. Bispecific
and nul tispecific nolecules of the invention can also be used to nodul ate
FcyR or FcaRiTeendilsm celsexprassing e recepors sudsasseyRapit R30-ahbe dtegtatlat i on

of recept or S|ahd) chitBe, (eS| a FldididiOpe, MiPubiésEsht @dmpHird; b chBHRD bPABerfhedos0 be
used for th|§0t825 pur pose. The conpositions (e.g., human anti bodi es,

mul ti specifi hd bispecific nolecul es and imrunoconj ugates) of the
i nvention which have chnppatieular dmbndiment, the tidentisn plovides psthddsifer detantinkgd
-2, or -3 or i.C i L eren can _al so b ' ence
of " compl ormripe PRAREH A o BR 1eLE e S Bl e RN O MRl
cel I's conpriemyisime gatactisg ke winpke, and nditny sagels; with atthendnenmclogal and
appr opri ate ey o of Shiier RIS pSHRAIRIER ShicNEARANRHEOR @30, under
conpl enment or serum_ contal ning conpl ement. PhagoCytosis of target cells
coated wit h @ngitions Hipt abewonPrmaiion ofpcomnlenbewrebiicianpbasiyed Poitias therepl of
conpl e_rr;a_nt P AL EDIG - r’]ﬂh@ f@lﬁh‘i&t{@_ﬁ[?f g!&@ﬁ@leﬁﬁﬁhmt&feﬁ%ﬁ, ﬁﬁéx’gﬁg&&g{kﬁﬂc%dfrﬁplbﬁe
conpositjons, (e.qg.,, hunman_ anti i es, i specific and .35 bispecific
ol boul o) PN DRPSRET B SeRRERe SRR 1 PSP ] M SBRER TS BeSEGt her
enbodi ment , ¢fFEDIDaRGEntih dikssandpld. he i nventian do not activate conpl enent.
-58 WD 03/ 059282 PCT/ US03{.00440 .. Th itions (€. g. n_ant i bodi es,
ol i speot 1o and bi spacnprce i dRERSE S uiess oot A A
i nventi on ca®D30 swdirteddindrdesiner sulijecio get, ibrdgkin’s Hiseasepdduttelreell opboiangl v,
wi thin the seapeqafmbRenIRASRL LIS Rfhic LAPRSEL RS0GOS ddbhiRteBuETRo
anti bodi es, nul t?spnelc? I'c or bélfsage}glf_e??lc ?S(Sacltgites _a%sgf ’rs@{ uml,or 5 ' the
conpl eneht . spRisskthedwmsgantibpdienrescribriabprg et anibpdigs andhéeriatiprsdherel i s
L_oc at e_clf in eﬁf; @§esa| tBrAbINAIY3 0 i‘ﬂdﬁ&wlabtwiﬁgs aRbéibedivath cemgiﬂ di§cﬂ@€r=s,fé_. g 0r
i specific nolecul es. .lernative t unan ant.i bodi es, multi. ific
or “bi spect f 80t g BireeREafn e 5 SR Seclietie ofieh g e R Bt d an
be adm ni st elryetthe antibsditedfithe Atesent wrtehtion idebidedngreased ptdiacioresiiDi0nvent i on
are kits compri.si . ti it ' i.om (e.g.,
numan ant | bodrseeaeiith st 14%§¥%§%%2§f8%%&%&3%% SEa bENEO By %
can furtder ewtacting therantibedy mithd ladtiets dnaidmiaistreingshe aniboly &sa abject),
I MTuNos Upp{jgtﬁ? !an%t}lf 8ﬁ99’3¥) to ﬁ}[d%%é ﬁlcﬁébﬁ}/iﬁ'?@ﬁtimﬂﬁt@% ;Erﬁf,jﬂ%i{s%b ‘éss%Giﬁﬂ:H or one
or nore additiondl human_anti ies. of the inventiqgn (e.g., . u
anti body haviiFJae 1s EGRSH e REREET Bodis Pxﬁm FEHRORSS ol e éppcg?ﬁ &%@%&? n the
CD30 ant i genandi, &k Nlvahtageouseinhibt GID3 Gindhicsdeaetiaities, bod iy notiawefeet with Yhe
patients treat.e .t h anti.bo onposi tj.ons of ,the | i.on n.,be
Dl £ onal | yuaiy A Puiphy fiief SRR ahlige. R oS NP2 B G ng
adni ni st35ation of a huAeeordimigiyh adgnodtier ehrdoidiment the plesemt tiveahion hevides a
therapeutic 3g@eBl for treating or preventing a tumorigenic disorder mediated by human CD30, e.g.,
Hodgkin’s disease, non-Hodgkin’s lymphoma, anaplastic large cell lymphoma (ALCL),
adult T-cell lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T
cell lymphoma, HIV associated body cavity based lymphomas, Embryonal Carcinomas,
30  undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
Castleman’s disease, Kaposi’s Sarcoma and other T-cell or B-cell lymphomas. The
method involves administering to a subject a antibody composition of the present
invention in an amount effective to treat or prevent the disorder. The antibody
composition can be administered alone or along with another therapeutic agent, such as
35 acytotoxic or a radiotoxic agent which acts in conjunction with or synergistically with
the antibody composition to treat or prevent the CD30 mediated disease. In a

particularly preferred embodiment, the present invention provides a method for treating
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such as a cytotoxic or radiotoxic agent, which enhances or augnents the
t herapeutic 20 effect of the human anti bodies. In other enbodi nents, the
subj ect capobesasditionally treated with an agent that npdulsieensse. g.
enhances or inhibits, the expression or activity of Fcy or Fca receptors

by, for exa treating the subject with a cytokine. Preferred cytokines
for adm ni gﬁpggl%ﬁ difigpsen dn yelanothss paskicylar] weéef%/mct sabediments thegwresenl e

i ncl ude of gfm&uidﬁ%bﬁd&@aﬁﬁﬂ@ﬂ)foﬁﬁ%ﬁui@&@[g factor (G CSF), granul ocyte-
macr ophage col ony-stinul ati i nterferon- |.F , and
tunor necrosis factor n}(.u {‘ﬂaﬁ?& heew'ﬁ%e&} ??ﬁ’ﬁ?ﬁoqmvédgﬁggﬁhoﬁaﬁz be
addi ti onal | ytréatimgtoe graventingan dutoiphokiendsqderpacdisted hy hGaan €D30eb.ks whi ch do

not hi ghly eﬁﬂ{tﬁ%ﬁ%ﬁ%@lﬂﬁg% Romil Eﬁﬁ&?@g%}%nﬁ?osﬁ?a%t?%m Xf%ﬁdl%khfb

preparations oK1 ne pr ara cause nbge eoUsS
expr essi on oDemmm@ aryagy désﬂaises Hgshigmotq prryreiitish Wegner’ egrdnelomatosispPaen’s

effective t hﬁfnﬁﬁﬂne %Mfﬂﬂmléhﬂefa@tﬁ@%ﬁﬁhh%ﬁo@&héﬁﬁu%l%% A l%rﬁé%stxhﬁﬁ
i nclude i nterferon unor sis factor, and conbi natl s thereof.

These can beSSegHFPRSFEFEdThATICRPE TR Y65, ad@ﬁ’iﬂﬁtéﬁpét‘a%‘é@%% agntipsd¥phoki ne
are 10, 000 t@rﬂp&ﬁﬁnﬁﬁ@he prebdr irpahiti@iin. an?ﬁ:nclhheeﬁfeum@% tre&tE pteveft the human
ant i bodi Itls |f|th%nd bIS§§CIfI %Ieéﬁg%} of t e iny ntltgn can
5o be (eed@udpar bt Huhoty SaPpREth piy b PR BRIEREHoR: g Ao MHE RO

| abel i ng SUCﬂ]le[a@bllltm ageot, ssahcds ansm,rmmloeuppirmmgv}a«jemS marnpmcliomiiah ot 0 a
nol ecul e th i or

| ocal i zi ng 2%?’ n%%gt&%lg%&%@g%%glbé% ? %&g§6%lg ait/?l\n/ ggﬁltﬁee(a[)?@ (})&ggdl%ﬁé
expressi ng ISfF@é@eptors such as FcyR, or CD30. The detectable |abel can

be, e.g., a r ad' 0' sot OHPstllparfoltﬂéiﬂ‘EﬁrBG&B{enf:%@ﬁU&ﬂlo nPtofidéyimetod fé1 enzyne
co- fact]]gir tlcul ar enbodj.nent, the |n ntlon provi des net hods for

det ect i fft?rémg SRIGECH T G iAg Fltjé\ﬁfqulilt ﬁﬁrrésswce#éaww A" he
amount of CD@&oathhegﬁnhod @mmt% (ingdraiikiertrio to@ shbﬁcﬁ@@mh@snamdeg @qndlEol

I b
FRTPLEL bR, RSP YA R0 D PR OR D0 M REEHRT
formati on ofmarl@urfpb esposizgee subjdre tam iclmdipr dcctegmgtsauhdettetmbé&)marlﬁnd) CD30.
The formati ofe Rtflfyaargag%BhﬁMn%Fé Qg&egﬁ{lge%ngzd wherein a difference conpl ex

10 formati on between the sa to the control sarrple IS
i ndi catide the presench yeéﬁﬂ@ﬁ}@tﬁrabﬂdﬂ@@rﬁ, ipmypeeoygpics of the igtentpn can be

enbodi ment s, udeli€o tdﬂg’&@bh@ﬁuﬁség @&rﬁ@hﬁ@dgerﬁspna&rﬁmf&lr@nrad%&lﬁgedl ated

o " st snire ik e TI5 ke i PR

adm ni steri nmemratnlaéoﬂlﬁd sulgundtto DS Olrucaprorpby i1bhdgeac}dﬁﬁﬁpsduhésitoabeve Such
anti bodi es aﬂglbgﬁ Y’gﬁ Y}f%ln%él% o?l%flso &ﬁqg\%d%sr%gthggs fo? mc%hhng%‘)’gzvo %g %‘lncx%

activities assocl
cells expressing CD30 and CD30 receptor, such as Hodgkln s cells or Reed-Sternberg

cells (e.g., with a detectable label, such as a radioisotope, a fluorescent compound, an
enzyme, or an enzyme co-factor). Alternatively, the immunoconjugates can be used to
kill cells which have CD30 bound to their surface (e.g., membrane bound or bound to
CD30 receptor) by targeting cytotoxins or radiotoxins to CD30.
30
The present invention is further illustrated by the following examples
which should not be construed as further limiting.
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proliferation and differentiation. O her CD30 induced activities which can
be inhibited by the antibodies of the present invention include increased
product i owOo®B/0s2BB0O, i ncreased expression of |1L-4 and i neceaseso@roducti on
of the Th2 phenotype. By 20 contacting the antibody with CD30 (e.g., by
adm nistering the anti body to a subject), the ability of CD30 to induce
such activities is inhibited and, thus, the associated disorder is
treated. Preferred antibodi es bind t oEXAMPRES Whi ch are specific to CD30
and, thus, advantageously inhibit CD30 induced activities, but do not
interfere with the activity of structurally related surface antigens, such
as NGFR, CDZxaanple @D40Geikration of GD30-Specific Hamiahéviorodiashil Martibodidse pr esent
|nvent|o§ provi des a q&ﬁ g%%Bor treating or preventing a tunorigenic

di sorder "nmedi ated by h e.g., Hodgkin's disease, non-Hodgkin's

| ynphoma, anapl astic |arge cell Iynphona (ALCL), adult T-cell Iynphona.
(ATL), angiqi @&h@%bﬁ%&“ ks éﬂ?@ q adib Nifdk D thb 'Pk@du-cl:_tloﬁ@f Ful
associ at ed body basey - -
undlfferentlaﬂﬂﬂmxﬂ}“ Aﬂﬁth$ﬁ“H" thno phar ynx (e : Schlnlncke s
tunor), Castleman's di sease, Kaposi's Sarcoma and other T-cell or B-cel

| ynpho The nethod, i es adm nistering to a subject a anti body
corrpommilﬁon (g‘fnsfrﬁg’%‘g m{ﬁ%&ﬁ%’r’?&%ﬂ %n an amount effective to treat or

prevent the disorder. TﬂhaqalanmnldlpwymumnmmlamEde/éﬁlobﬁagnhammfsh@madnal one
or along w tIg M V\(gi%{rhltogg it ngﬂgcthggnqpéenestﬂgtr\vﬁssob?ém@d ﬁXlIn,OtI? FCE géno?m% h

radi otoxic a

the anti bodﬂamb%dmgﬁlltbrarvél\/ftarw abrC@H el i?ﬁ@)c@@& gmdmm@agrmr%MSe I'n

a particul %ﬁbMoHécﬁifn% ﬂh%@(l%l‘[‘@égkﬁ?ﬁ E‘p 1in%d EMWﬁQMa?éheﬁ’ P‘Géi'l%%za
net hod for treatlng % WO 03/ 059282 PCT/USOS/ 5440 s 'di sease. In
yet anotlfer 484r483 P31 Jhe hegvyroham seapseesisgiude ??ftend RrERCHR

provides a rmttﬂieésccfmrsntenﬁ@gddpgst&&theInmmmhi&%hardapdo RMKholshie l@ardent
i nvention provides a ventin aut ol nmune
i sor der nedPRITBEIhL KA R wpaemEf e -5 eRisTRIRATE XPE AT e T8 er o c
Lupus Eryt hdr«_nte@sn,nmucﬁ;osﬁ ﬂmnrhp sﬁﬁblere@satsregmn hps beeanbteﬂmithc passagCriavesoli.
di sease, Hashinoto's t J %‘Ehfl%%ecté!ﬁg&eéon?m%t@c{% RIBRES K Sll 3 %?ﬂnﬁﬁ@nal

syndronme, chronic rena ous nononucleosi's

her pes 0r uﬁagmbwaapwsqg.fg@Q@@Emvmd mehdienediippdlinddl/ Smel dizetied i ng to a
subject a a 19&% t GHARQEAd, AN, dAe "Hﬁ?ﬁ]@Emh mgﬁtew&ténas aonAmeuUNt

o fecti vo {qigetcp Brpient the o socler e enth ook cobgs (on car
i nunosuppr e(Smant Théteshltiag tlasinid oanfigested ouithvirhdl/Syel aisyihe ragp@kirﬁaaéllyw It t h
L1, 1 OO SRRl ikl oBLRUAR B S AT cha s gense, I
the pre@énceXiod sietovateflyisi gowhsireanpofithe bafst CoEON LTSS mgprtadl ITbe m:suwbtmgo or in
plasmid, pTAR1, was linearized at the Smal site, and a neo expression cassette
inserted. This cassette consists of the neo gene under the transcriptional control of the
mouse phosphoglycerate kinase (pgk) promoter (Xbal/Tagl fragment; Adra et al.
(1987) Gene 60: 65-74) and containing the pgk polyadenylation site (Pvall/HindIII
30  fragment; Boer ef al. (1990) Biochemical Genetics 28: 299-308). This cassette was
obtained from the plasmid pKJ1 (described by Tybulewicz et al. (1991) Cell 65: 1153-
1163) from which the neo cassette was excised as an EcoRI/HindIII fragment and
subcloned into EcoRI/HindIII digested pGEM-7Zf (+) to generate pGEM-7 (KJ1).
The neo cassette was excised from pGEM-7 (KJ1) by EcoRI/Sall digestion, blunt
35 ended and subcloned into the Smal site of the plasmid pTARI, in the opposite
orientation of the genomic Cmu sequences. The resulting plasmid was linearized with
Not I, and a herpes simplex virus thymidine kinase (tk) cassette was inserted to allow

for enrichment of ES clones bearing homologous recombinants, as described by
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vitro. The nethod conprises (i) admnistering to a subject a conposition
(e.g., amulti- or bispecific nolecule) of the invention or a fragnent

t her eof , wonpsEsed to a detectable marker; (ii) exposi n@Criusozugpect to a
means for detecting said detectable marker to identify areas containing
Fc-expressing cells. 20 1n get anot her enbodi nent, inmmunoconjugates of the

i nvention caHapssur giedd W ¢ 330 rAdStAds Yhis epssetictronsipia of fhe cagmat s,
| abel's, cyt osteqeféﬂaés omel HOE e Yritketed PRRORIORRY FASHOIDter@hé pdlyh@en§fibs Whi ch

e b S b o ) AR T o0,

al so provi deSMIDfanliﬂmgvaétof Csrhihg b fgalef appmmaitelyrs Ykb bﬁh&ﬁology testhe

i 0 d 0 t h a
Reed- St epandrg?y B 2R PR R Bhed BiGHeRie HPLMHL urechE i i pas been
r adi oi sot opeinsateﬂlalmr)@xpeaslom;wmmd,thaumqem&ymbsltemf tmﬁlesn@mreexon_r Tt or) .
Al ternatively, eﬁﬂ?v&&@i‘wﬁ’ﬁ% %H@vﬁh ?ch1 ‘ﬁbéémig%éch%n%'ggﬂ?oﬂ”ave
] ane oun f

CD30 bound to r surface , oun
receptor) bytowdacgepeator e ESels or radl ot oxi ns to CD30. 30 The present
invention is further illustrated by the follow ng exanples which should

not be c strued as furt WO 03/ 059282 PCT/ US03/ 00440
EXAVPLES eéa’i"@?fé?"é’?xsbgrp 6@@@{9%@%’6 €i fi ¢ Human Monocl onal Anti bodi es
5 (gul\/abs) 1 Gener atIAB DES'EeHm(sl\geMahor(,m had Betddsl) AM (¢e90)@elitd2e 1073- f
Pr oduction o onal ,.Ant.d } j,on o
Dt o oer 1955 Vit P WRibn A RRIS TR SNE AR SR S R e R TR p O
of the nuri res debgiteddRybatsannElloiPs7) spberaiongrcinemanrand)Embrydnia$temeSells:
obtained fro F Cell 22:
187, 1980 fﬁct@@dl?( i Q??%At%ﬁ?&?eggb %Ilr?!eg[iﬁﬁ)}lesgl\fﬁﬁqlg?/%léoRl sites
of the pl3as @@%Zmﬁ%m}n@ﬁ’e@t@r #ias eleglrepozgted 180 4] gglbs byithg ayethordse heavy

chai n sequengReribdicliaeeer 4/ mls{«}Eereeetcﬂr(@glgvmﬁfeeﬁm 244-244)e HioBpositdde
| ocat ed j ust enhance l.oc

" of the roni e ed
appr Ox| rratel‘iﬁ?li“ff’ﬁeﬁléﬁ%f’ﬁoe@hf’&m fet Pt i el i Srelisdish” asr AL o,
gene;  howevigsurs, GdI8 (200 hﬂﬁognansmxmﬂacne@e@hpamgt)cmd ﬂr“aAUt(ée:modéMMvefb by

passage in 8 eTheedlﬁr%r tdrﬁ'§ ré’s‘?s%n‘% Wl HlWALE et ok QY dayfs 1-‘3
fer? Hes

kb H ndl 11/ XCl se mu an one
Hi ndl | | /%hal Cumgewwanclwsl tnmmzqst d(\@tlerdan@g@mepom@m aihd &rth@ﬁ)Xparrdﬁds ﬁ!ﬂlﬁErru
fragment ext @éﬂﬁf cél[sQIQerQ@ froﬂ &gh l:ioné 'v&e?e {h‘éﬁ Qlto%gn %Rpﬂhg)&'t‘t{@h%k Xnalyi%g for Of

Chmul to the | ocat ed . .The resulting plasm d was

di gested wi tlpprsﬂﬁg?@ﬁé¢0%aatmebea‘ﬁﬁrb¥a%@§¢ jArgetggquences.
DNA analysis was carried out by Southern blot hybridization. DNA

was isolated from the clones as described Laird et al. (Laird, P. W. et al., (1991)
25  Nucleic Acids Res. 19 : 4293). Isolated genomic DNA was digested with Spel and
probed with a 915 bp Sacl fragment, probe A (see Figure 1), which hybridizes to a

sequence between the mu intronic enhancer and the mu switch region. Probe A detects
a 9.9 kb Spel fragment from the wild type locus, and a diagnostic 7.6 kb band from a
mu locus which has homologously recombined with the CMD targeting vector (the neo
30  expression cassette contains a Spel site). Of 1132 G418 and FIAU resistant clones
screened by Southern blot analysis, 3 displayed the 7.6 kb Spel band indicative of
homologous recombination at the mu locus. These 3 clones were further digested with
the enzymes Bgll, BstXI, and EcoRI to verify that the vector integrated homologously
into the mu gene. When hybridized with probe A, Southern blots of wild type DNA
35  digested with Bgll, BstXI, or EcoRI produce fragments of 15.7, 7.3, and 12.5 kb,
respectively, whereas the presence of a targeted mu allele is indicated by fragments of
7.7, 6.6, and 14.3 kb, respectively. All 3 positive clones detected by the Spel digest
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Smal / Xbal fragment from pl CEnu, extending fromthe Smal site in Chul 3" to
the 25 Xbal site |ocated just downstream of the |ast Cr exon, was

i nserted.wOhg/osesul ting plasmd, pTARL, was |inearized arCrhusosmeho site,
and a neo expression cassette inserted. This cassette consists of the neo
gene under the transcriptional control_of the_ nouse phosphoglycerate

ki nase (pgk)Shemsabresxnestsd BeastXls anfeeaRl rogrighion fragmenty diagipsiicghe 60:
65-74) and c@sdréibfbNthetns cRBktPRlyadaithpétan site (Pvull/H ndl 1 30
fragnent; Boer et al. (1990) Biochem cal Genetics 28: 299-308). This

cassette was obtained fromthe plasm d pKJ1l (described by Tybul ewi cz et
al . (1991) QC8thertiion dfibide badridd tHe manurelinabgdnhe neo cassette was exci sed as

an EcoRI/H ndl Il frag i | l,-di d
SGENE 72 ) o generarl iR e Retes, Bhaa et Ib o7 SR
PGEM 7 (KJ1)whspt r&dnjecidid gaiotG ML/l blastocyss asnldestibad by Suadlesotiradiess o
the Smal sitg Qloghg RraAsHEnbhARnd Eﬂbé@%j@%%%lﬁ: ana,‘cﬁE&} %Igpﬁ?cﬁ.f (‘tEhe
genom ¢ Cmu sequences. A Not |,
and a her pes’-$obpition. ¢d.) Qfardy HalgPises i hhddS Dy Unicetgd blastosysia¥esenserted to
Gescri bed by 65 W0 03/ 056383, B %?%I%ﬁfz%@l@*@m@m Faom: Ba0es) Nt
escri bed, by - . our. e ure
336: " 3agtse repiping AOBIEE of GHL SrWeDfoRh o cHRlt by el b e et et F k
gene br acket Ehk dyteritlod BSoeH eopigibupion iothe chamsta pal yademilyadstimated diytthe as

d ibed b | 8w CZ. 1991) . Cal : 6 | ti
Cl(\a/S[l)C': :'il’ Set i %aég%{/]'g#to g%@éln(?%lt %lslorzfglt% g’[ g%m(%? fgoﬁlgrﬁgx%ng %ﬂ@e énéﬁr f{}@a‘gﬁ‘esﬁot&ﬂnggy

to the 5 heab§7RAl hatkgeamdakdones 27@gind 408 praslugechenlsidew gereantage chimerpsne
into which h 'r@&%r i Pt | L i Smal
site of the ??r %?ﬁ%rﬁé exorﬁf%%)\%l taregﬁﬁf)ﬁg%g&%?%a S&ﬁc%ﬂ%@??gﬁ@%ﬂ? ﬁ Pvul ,
whi ch cuts Wik Hiperas ni bess shinestecwere redvith (o 78L& fewales and agputing o ES
EE/{: :v;h 10 ge@%gpam'ggvbéagﬁl?eaﬁacﬂ,yﬁcﬁiaat?fgegcgagegogl:iméﬁﬁnﬁ%id?r)lsofABe Igs &8 seldnse.

on, A (P. and_.Br e : ; - Wer e..grown on
i ot 1 oal 1y STTAERS o ey e b b uRRsaiieg iy SpiE DL SR TLF e ae
descri bed ( Rblgest¢dDINA fFomltail bk@Bie} (asnleIaitati @abavafonendgsinoflEEnddl PdOIA)C St em
Cells: a Pr ' ) : rt - Exf or(: p.
71-112). The&%ﬂoﬁﬁfe@& 9@38%5?%‘?‘5% e sfidped g%‘é_%“@?%& . éIp%aggtogZ%% 0
AB-1 cel30s bip addiionee Hesdwild esdrand ef 1 4 &by denongfratingp gerynling trapsmisgiog|of
(1991) Natur@e3nQetedfirgeh) - El ectroporated cells were plated into 100 nm
di shes at a density of 1-2 x 106 cells/dish. After 24 hours, (418 (200

m crograns/ m of active conponent) and FIAU (5 x 10-' M were added to the
medi um and dnraigsis efi-sisabiic alicd@s fiwtiendl ihandribwofiay gbwyp over 8-9 days. 20

oxpanded. Tl fof thel BaFeanae bl ARl SR RES PR B Cph b Rn "an
t he ot he?> hainfictivatddythe tg henvy chamgeogaudonestfdnbimertaiveas boet wiska masse or  and
target s €qUefiSzygous for the JHD mutation, which inactivates heavy chain expression as a
result of deletion of the JH gene segments (Chen et al, (1993) Immunol. 5: 647-656).
Four agouti offspring were generated. Serum was obtained from these animals at the
age of 1 month and assayed by ELISA for the presence of murine IgM. Two of the
30  four offspring were completely lacking IgM (see Table 1). Genotyping of the four
animals by Southern blot analysis of DNA from tail biopsies by Bgll digestion and
hybridization with probe A (see Figure 1), and by Stul digestion and hybridization with
a 475 bp EcoRI/Stul fragment (ibid.) demonstrated that the animals which fail to
express serum IgM are those in which one allele of the heavy chain locus carries the
35  JHD mutation, the other allele the Cmul mutation. Mice heterozygous for the JHD
mutation display wild type levels of serum Ig. These data demonstrate that the Cmul

mutation inactivates expression of the mu gene.
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DNA anal ysis was carried out by Southern blot hybridization. DNA was
isolated fromthe clones as described Laird et al. (Laird, P. W et al.,
(1991) 25wWBwslogd282 Aci ds Res. 19 : 4293). |sol at ed genom c PDNAIS&B04d6 gest ed
with Spel and probed with a 915 bp Sacl fragment, probe A (see Figure 1),
whi ch hybridizes to a sequence between the nmu intronic enhancer and the nu
switch regi oABPEdbe A detects a 9.9 kb Spel fragnent fromthe wild type
llocus, and apb@gnostic 7.6 Kixdpandgfroma nu |I1gqushahbElbtiRs honpl ogousl y
reconbined wth the CVD targgting vector (the neo 30 expressi on cassette
contains a $pel site) o 113% ﬁ?éraﬁﬁg'“ﬁl AU resistant clones scrleened by
Sout hern bl oy42anal ysis, 3 di gpteegoad the 7.6 kb (SpeiD/F@and i ndi cati vie of

honol ogous r& onbi nati on at ti"f%nu focus. These %Ifcﬂ ONes were furtjher
di gested w the enzynes Bgll’" Bst Xl and Ec =i verify that the vector
i ntegrated hddol ogously intqg<th@2nu gene. Wien ¢yl jiiDzed wi th priobe A,
Sout hern bl c)"tfg of wld type 45b digested vmtn+ﬁg] I, BSTXI, or EcoRl
produce fragwentsof 157 713" "and 12.5 kb, rﬂgr tively whereas the
presence of |[d2ParRjed Bl nu al [|el58 i s indicated by+/#ragnents of 7.7, 6.6,
nd 14.3 k ively. Alll itive clon h I
i gest 65 WBE osone2 bor UsiIBE3 40 shonsd D Mbected egi tr Bot X
and EcoRlI restriction fragnments diagnostic of insertion of the neo

cassette int j i ri ene
S The t hr o PIGEAI HEXARS SRSHAMIL R HIDR Iiidgloh Cafiihaleh &Y, 70
t hawed and i s HIp ptatmoms(CHED/BHE for pigeshessoniaens fasdlr BID prueticsy
(Bradleys A+/)HP8Tor wild @gé LS CE STIE/S ) RN b OF /¥R RhE fo3t e B @i cent @
Practical Approach. (E. J. Rg rtson, gl?ﬁ&ord: IRL Press, p.

113-1-51). [I'RjELPE§? Oa‘t‘étf@c@gﬁ Bv@“é‘“?‘i‘ / d into the uteri of

pseudopregnant fermales to generate chinmeric mce 10 representing a m xture

of cells dergv g Q [I;ﬁg p gﬁ i and the host blastocyst. The
extent of Eék'c% grgt? (el lgh\ﬁ?rrera can be visually estimated by

the anount of agouti coat coloration, derived fromthe ES cell line, on
the bla C57BL/ 6J b : .
ql apikonennd huﬁilaﬁm%w&&s%@ayg%ﬁqﬂéﬁ%m@g%}@gut

percentage chineras (i. e. |low percent age él)-‘l g f
ol one 264 pribBiBkR ot pEIGdealgE 1. 1A% lehimerasl. Fiidee S himbads e o
bred wi th CHf&kl &V -eIraltesplamiid pstwas @héetddng desdrbeddBRiAt ed, indicative
of germine transm ssionqf tﬁe ﬁ/ Cﬁltgggjnorre. Scr eeni ng for .t hg t arget ed
mu gene vas carried oulh By SourHITA A dRERr coprEge e erplios BameRa
fromtail bibgsiSdPR-4) ghes togetied wathaperdximatalydl. y kb of 6 fldnBinpehtd HDAPS 3'
Appr oxi rat el 9 3 I Qf i . i dic& | .band of
270 b 30§ reeEe nohitescBite BB S BRa i e e a
germ i ne trans@pgs| o Eenar aplgen . ned genic mce
m i ne tr disdisersiVh togenarsie theplgunidd3Hs. Tgénet 7 khBapshEHaH DM geni ¢ i

for functi ongdondddolnpisin@th®berflind®dghan Vy,.-51 (DP-73) gene together with

approximately 5 kb of 5' flanking and 1 kb of 3' flanking genomic sequence, was

cloned into the pPBR322 based plasmid cloning vector pGP1f (Taylor ef al. 1992,

20 Nucleic Acids Res. 20: 6287-6295), to generate the plasmid p251f. A new cloning

vector derived from pGP1f, pGP1k, was digested with EcoRV/BamHI, and ligated to a

10 kb EcoRV/BamHI DNA fragment, comprising the germline human Vg,-23 (DP47)

gene together with approximately 4 kb of 5' flanking and 5 kb of 3' flanking genomic

sequence. The resulting plasmid, p112.2RR.7, was digested with BamHI/Sall and

25  ligated with the 7 kb purified BamHI/Sall insert of p251f. The resulting plasmid,
pVx4, was digested with Xhol and ligated with the 8.5 kb Xhol/Sall insert of
p343.7.16.
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To determ ne whether the insertion of the neo cassette into Chnul has 25

I nactivated the I g heavy chain gene, a clone 264 chinera was bred with a
nouse howoaggsmes2 for the JHD mutation, which inactivat esPogassygs/eldai n
expression as a result of deletion of the JH gene segnents (Chen et al,
(1993) Imunol. 5: 647-656). Four agouti offspring were generated. Serum
was obt ai ned from t hes® cloneves binediveith thgd/ ofl S Eenoint the same aenigiéen asthe) | SA

compl etely oy Bulfes? Thlstine M@0 vas HendhgSietiafih el and he |
3 . . | u anl S

Sout hern bl d’c‘“‘gﬁ%&%gén%?ﬁ We‘*t?fgﬂlf%élilq P‘B}flk%‘ggogg’ 1@9“ eyt nggggﬁt Gﬁ‘ﬂand g
Eygr i gg z a: i QRolwt fatio it Zl%ﬁmﬁﬁaei d?ilc?gﬂﬁ}fl?ay (@sTBhAT sgpmmg@setm' mosamd )

yorial z | o) Wt { ent. (L0l 0. nstrnated t t
the ani rrgl s cfrbq’?ﬁfbgietfo%% e?@é.( glﬁ 'ﬁggaélee?ﬂ{‘r’l Mﬂﬁhpgﬁéné ﬁlﬁeslgb?lsnedﬁvﬁ?rcyﬁ’ Sne al | e?e
of the heavyLabhaitory|Mausl, @At editem, 1 H4, To1d SprimgiHatbioo habarhteroPress, Pldihdbw t he
Crul nutati - | ' |
Covel 5 o seviin 1B IRiEBRRKORE of Boncafic 10: cFbHhP RfleaRs Bonl bl VP
i nacti vat es a@sﬂﬁé%@ﬁtﬂbhﬁhﬁé fram guipesthat deyelnped Soonths ggcwetpobnes 0 dhaw

TABLE 1 'Vbu51ﬁ1e§§1rett1@si|§ﬁ&ﬂeagHt:lcnbﬂi&ssg,E(mm(ynglsdsm, Qﬁcpg{mifﬂt()w.@acﬁ%f@%?
CMD/ JHD . 43 196 _+/ JH 44 <0.OQ§}SHC13ND/JHD. 45 176@ HD . 129xBL6F1 153 +/ +
JHD <0. d82 Fhise Jines wesedhen hred pathemiascompyising thy ot degitbed dg by

ELI SA, for mxaeptal e MgDhatiatidm CheaMdaa 93 HIMBAX Bt1Rodis] -§ZNniHE:, f or

Cs75L 609 F1 (RDMZ7 tynsfen (P BB b Kl brodk gyl VRS el O,

J (I—:lgl rzruE1 at i orregwltiHly hiB)expidss h@aare mamiuneglotuliHGEa2y Tndkanpe higbt MMapretrdiiGgdies
¥ _ . :
I nsert chn[rrjl Blllg%%\(ll%ﬁ(a%/r P%E_Hs%tﬁﬂa o ésl%gg%%%}r%{t%g o?%ﬁi&%%&'s 9{56%185 %%éf?%gﬁga}tﬁ%e 25

kb insdpt dighpehedn lophe plasnmid pvx6 was constructed as described bel ow. An
8.5 kb HindlIl/Sall DNA fragment, conprising the germine hunan VH1-18
(DP-14) genﬁllt‘| et her w h]\ﬁ” pr OXi, rra& .y 2.5 kb of 5 flanking, and 5 kb of
3" 15 flank} f iy %M cloned into the plasm d vector
pSP72 (Pronega, Madison, W) to generate the plasmd p343.7.16. A 7 kb
Bamhl /'Hi ndl 11 DNA fraggnt, ¢R0R0hs AluddEs £EHT hilGaBIR0 WP pRbubdd s’ 3)

gene together with
20  follows in transgenic mice generated as described above.

Antigen: Soluble CD30 was mixed with Complete Freunds (Sigma
F5881) adjuvant for the first immunization. Thereafter, the antigen was mixed with
Incomplete Freunds (Sigma F5506). Twenty-five microgram CD30 in 100 L PBS was
mixed 1:1 with the adjuvant using a emulsifying needle. Mice were injected with 0.2 cc

25  prepared antigen into intraperitoneal cavity.

Transgenic Mice: Mice were housed in filter cages and were evaluated to
be in good physical condition on the dates of immunization, bleeds, and the day of the
fusion.

Immunization Procedure: The mice were immunized with a combination

30 ofone IP injection of L540 cells in complete Freund’s adjuvant and subsequent IP
injections of a soluble recombinant CD30 in incomplete Freund’s adjuvant every 14
days. Animals that developed anti-CD30 titers against the CD30 expressing cell line,
L.540, were given an IV injection of soluble recombinant CD30 seventy-two hours prior
to fusion. Mouse splenocytes were harvested, purified and fused. Hybridoma

35  Preparation: The P3 X63 ag8.653 murine myeloma cell line (ATCC CRL 1580, lot F-
15183) was used for the fusions. The original ATCC vial was thawed and expanded in
culture. A seed stock of frozen vials was prepared from this expansion. Cells were

maintained in culture for 3-6 months, passed twice a week. P388D1 (ATCC TIB-63 FL)
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approximately 5 kb of 5 flanking and 1 kb of 3" fl anking genom c sequence,
was cloned into the pBR322 based plasm d cloning vector pGPlf (Taylor et
al . 1992, wP@3msmeBEi ¢ Aci ds Res. 20: 6287-6295), to generaPeTiuse3/pl4asm d p25
If. A newcloning vector derived frompG 1 f, pG | k, was di gested W th
EcoRvBanHl, and Ilgat ed to a 10 kb EcoRV/ BanH DNA fragrrent r}prl Si ng

the germ i nevafarpAndad3o 290 pppard exhgusied.+ bepeyupermaiant waa pnavrsand Welleq(b of
5 flanki ng aadis&d §Pa Bled adfiltRMKINGOMES RERdiGonsHEEEEAC Fhis URR 1ih6 Sk bhdsed for

plasm d, pl 2R s digested with BanH /Sall and 25 |igated with the
7 kb purifi e%glﬁa?ﬂ%s/%mﬁm?ﬁg vigdpvagshepred. The resulting plasnid, pvx4, was

di gested wit h XhoI andHighgaltueoseIDMEM (Relediateck )Cellpod #3@01324!5$easﬂtamfng 5%

AR LI gt BT T
desi gnat ed Wxﬂpnmsdtf’ﬁé&Dblpglatléah\ﬁlu@SN&MEkhéMcCheteclp qllgr@%llQQSB%ﬂ nsert

coi nj ect ed Wighlitihe SIS aﬂone it dégaiu%}ﬁ&hg RICRIER 1eomedich walRh@ 1o

ratio into t epro X DBA/ 2J) enbr%os as 5
descri bed byculigtraihe ayelpma agl cdls. ltlomlrms@wéw @mﬁfﬁé tbryo,

A Labor at orye MyBHabma mlrhecﬁ@,w&&%mhﬁ@a B oS dod- Fiiridial Glb A tFatior

compr | 118G Sdefde @%@)f W#ﬁg%liﬂ il e (i) £ LT OGTES Biilonts e 1 na

devel oped f rsi3007¢ lonfAGHEM4Bhrglaamindh@dbeo # il 08183 €. 1 tegengaray el (Glbco #

HCO12) 14881 15 1 f th th

\(Nere t%]en brg}&%w g)merg atle&ﬂgnéll_%ﬁ)# %\/%a%l}ﬁa ‘&Jﬁég esglo‘?“%%dl almr::FZ
1, the JKD rﬁiylamamhn(d;ﬁé)m(lé)f MlAmmpa;enEmow x197 M §hymgdioy), maHa ((Ehgma

KCo5) 9272 | 6 hnol 845-8
(KCos) th f@?ﬁquﬁxfd:"ﬁh%ﬂeoggﬁtﬁué 1.6438 M'idfl_t,%hﬁ (ﬁ' ot echnol ogy 14: 845-85

1). The resu g mce ex uman i nmuno heavy and kappa l.i ght
chai n trldnsgenes in alphddypauNere ﬁ’dﬁ@b&f@“’f% @i %el}’ﬁekdﬁtlb‘f’lsﬂ’#‘eco omues

endogenous npisHe Q%BMS@HdSL@ﬂMant 33\515 lhhgBéted bﬁ’d fiseld @61 initlall lscreé?ﬁ@gjﬂﬁhuﬁﬁnOf
HuMabs Agai nls?bCD%%IE na t.i bod a a| ns tg‘urran CD30.

produced as ‘& S?I}g ”&épetj T Spec %ve
Anti gen: Sol dasctioDBEG pasitine Mrm’mﬂm Corpthet assﬁredlfnﬂ@DG Bispeificify588 flpw

adj uvant for ter, the antigen was mxed with
I nconpl et e Fcr};etun%fg%%h t%@g@%’do‘@ﬂ‘?%ﬁ ve microgram CD30 in 100, uL PBS
was nmx¥d 1:1 with th yhﬂiimmmdmmggsmcam}ﬂwmyig{gW@éeewbélonm@@i wer e

injected w t& AndedC Hul\/?a"_bs@&e@@ﬁ{eﬁg)uﬁﬁédl Qf?rdtélh% bdlhﬁlﬁ&%fdtﬁé%@ﬁ@f)hﬁ?s\fﬁg the
ce were in er cages an d to be

Transgeni c eval
in good phyg @QWI%WBF?‘%% M‘e%ﬂ%ﬂ%qnégwaﬁ Smﬂ%@%.ttwﬁga% 3 miﬁao e
day of the Ausiud that was equilibrated with Phosphate buffered Saline (PBS); (2) Wash: PBS

buffer; (3) Elution: 0.1 M Glycine with 150 mM NaCl, pH 2.9. The elute was
25  neutralized with 1M Tris buffer (30ul for every 2 ml fraction). Each eluted fraction was

run on gel before being pooled. Once the purity by coomassie staining was verified,
fractions were pooled and dialyzed against 10mM sodium phosphate buffer with
150mM NaCl,, pH 7.2.. This protocol led to the isolation of three antibodies of interest:
17G1-1; 5F11 and 2HO. |

30 The Vy and V, regions of HuMab 17G1-1, 5F11 and 2H9 were isolated
from RNA from hybridomas, reverse transcribed to cDNA, and V regions were
amplified by PCR and the PCR product was sequenced.
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| nuni zation Procedure: The mice were imunized with a conbination 30 of

one IP injection of L540 cells in conplete Freund' s adjuvant and subsequent

| P injecwo®n®sB2 a sol ubl e reconbi nant CD30 in i nconpl et @CFrusosai4go

adj uvant every 14 days. Animals that devel oped anti-CD30 titers against

t he CD30 expressi ngvcel |1 ne _L540, were given an IV injection of soluble

reconbi nant Exzmap Wdisss prior to fusion. Muse spl enocytes were

harvest ed, purified and fused Hybri doma 35 Preparation: The P3 X63 ag8. 653

nmuri ne rryelg | i ne (ATCC CRL 1580 Iot was used for the

f usi ons - SISt PHngtioneka angat N aided in culture. A seed

stock of frozen vi aI S was prepared fromthl S expanS| on. Cells were

mai nt ai nsd IZQ Zcm ure for 3-6 nmonths, passed twi ce a week. P388D1 (ATCC

TI B-63 FL) - 03/ 059282 PCT/ USOB/ 00440 was expanded to 200 nL and

exhaust ed. TheTsopemplesafigGdemspiclaekhManSFil Qdedadex, fmd Argeddae, MJdedi a

addi tion kn i I was passed for 3-6
Hahaf 0 %ﬁ@%ﬂ g()i%ﬁéaréxv\e éﬁ@ ?mﬁﬁlé'ale Nf!@

nont hs and then a new vi ucos€ DVEM ( Medi at ech,

Cel | gro # 108)astithymanRDIOAINEREER polydpmal aaﬁbowe%@emyﬁwnst #383ag Pent onyci n
(Cellgro # %0) was used to culture the nyeloma and P388D1 cells.

H gh d ycose Medi at # 100 co 5% FBS, . and
Peni ci | Ilil%n é}BH’t“(?HQ b‘(%t i@fﬂg/l %C%EK%&H%%W%M@&“EM t he
myel oma and £383Dkie al dosiplikg)dicgemsrationtdiea: ngdII¢GENt s were added to the

Hybri doma gr h ned =ch & nel u % Origen-Hybridoma C oning Factor
r 10 (I gen,@ﬁ%ﬁgsef’?“’?B%?%@bﬁ&@%arg?ﬁ oged medi a (8/10/99 DH), 10% FBS
(Hycl one, SH30071 | ot #AGH6843), L-glutamne (G bco # 1016483) 0. 1%
gentanycin ( Opeg;; cou%[) 070), 2-nercapatienthanol (G bco # 1019091) HAT
(Sigma, HO2 oxant hine, 4.0 x10-'_ M Am nopatienteri n . 6
x10"5 M 15hym d| ne) oranqene(\a%@%# 67@9@@)%@@%@@1%%&%% il 3.5) 6
xI0"5 M Thyrﬂv@hd&bledb'iwmlcﬁmﬁlgvmleo%h Hemigfyow out for one week
until visible colonies becone establishe uper nat ant was harvested and
used for initial screening for human 1gG via ELI SA using a human kappa
chai n speci fBiedingtahe and a hurran Fc specific detection. 1gG positive
supernatants were the cit I gnetry
usi ng L540 cells and ?ﬁ%g%ﬁ %L/%QV %I%g elddn y%réke%ﬁgﬁgscéegi%}l crgEHul\/ab
| gG wer €0subvinvtesd (Hndlgneﬁ@@ah@mdunthmmﬂﬁ@dvmaé caprelrﬁdpma priotedn-bichap.deei n A

col um chr Or@bﬁﬁfe%&?&nﬂéhﬂ)‘gﬁx}aeex pERhbRWRE: M&Qﬁ%@fﬁr&%o&@ﬁt@&% ranges
condi ti ons er na | oaded._on._a 5 E Protein- A c um t ha

equi | i br at ed®i P30 PRsepeEr dhassaprsdentibedy n&opgsabption ey ﬁipep@ent i)uf fer:
(3) El ution:infludedV1Gl §67% 3v83, And D67 mVl/NCdxpepibhedt  inclidedeb ut, @, Wamd265

P ?gz[ ?Lhzs\gspvt/gnt}d. 1Mss-(|;rcfa§10rt1) Bﬂefls%rlas(tgcp H)lmgn%ctes%\olﬁcrnxeg b}gT1 a lt)lilqai%u‘tle%n5)5001aE£1(§:nh eluted

25  phase. The data were fit to a 1:1 Langmuir model of association to determine the

various parameters, as shown in the following table.

Table 2

Exp # Antibody K, (x10°1/Ms) | K, (x 10° 1/s) | K, (x 10° M) Chi2
Sample ‘

1 S5F11 6.09 7.47 1.23 2.83

1 5F11 5.16 7.03 1.36 10.6

2 5F11 6.13 6.86 1.12 7.92

2 5F11 5.77 6.58 1.14 13.6

30
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run on gel before being pooled. Once the purity by coomassi e staining was
verified, fractions were pooled and di al yzed agai nst 10nM sodi um phosphat e
buf fer wiwb 0325028M NaCl21pH 7.2.. This protocol |ed to thecCrasbaoisen of
three anti bodies of interest: 17Gl-1; 5F11 and 2H9. 30 The VH and VL
regions of HuMab 17Gl-1, 5F11 and 2H9 were isolated from RNA from

hybri domas, Stekilitsef the eantenedigetibady seTiwe and V regions were anplified by

EXCR alnd t2 hg PgR pr OdUCHu}OﬁE ﬁ@gvﬁngﬁﬁ!u w§s7ca$$arQ§¢@§%t&§&naQ&%%@%@p§f0 t

arrpe I Ngdl N er (0] (0] af L NJ an ra constants
of HuMab 5F %ute% @{% as éﬂ?‘fﬁ‘{ fﬂé@% g% ﬁlgoqs% tq @@F&Pwa@mé}l@ﬂ

51711 ( Medarghese bNCD30 AntigendtalcheckNE the)captu(réﬂ) antibo@nsueBRe ianableeThd I\/Ed ar ex,

| c oannandal e gl el Dol L RURR, SRRCINESR S alc o)) usibedy
acet at e buf faver theHo®] exetiD8Mtad penpdd offjmeandcedinglys thePTdil samplk showpdli ng) ,

regener at o] 0. 1.
Protein . 4 counr) aanis IR toverls ST Bt N i BENE by Rieaghovds
flow 5L/ ni rﬁtatﬁW%PfEfOHW@@h@fduM@%lS@ﬂlea CH5 chip using ami no-coupling

chem stry. Bindi ng St udy HuMab SF 11 (1 pL/nL) was captured on a protein A
surface for Ii > | gn ficant am)u of antibody was

capture& on . :' ETE . » D3 t). Two experinments
were done with different concentratlon ranges of CD30 passed over the

captured anti bod Congcent.r. nt 1 10, 6.67,
5 '3.33 and 1.67 L/niing %@fy %E%'Fa'ﬁg?%‘ﬁ%?éé‘ggmé%ﬁemﬁlb"fn%QE%%O”%S L/ni.
Associ at i on iphestigated dyectapBurerEhifiAe gsihg hcomerdigllnavedlable murerecingSdoB@t i on 25
phase. The r | L@gg&gﬁ sociation to

determ ne tﬂggﬁl%\?gﬁ%% H irg%%)éc&rp J[errmn@g?ldfﬁfgufog\lgl owing table. Table 2
Exp # Ari body Ko" (x YOarefigsyelpieresoatedvaitly ByrHep 4fiertrockige thaveells Satp| e 1
51711 6.09 75%BSTA E&uaoﬁ?s érna“t&?tk‘ﬂoxﬁtr&ﬁsf@et@@cel}s%@pﬂe@s&g reombikhnBCH30 Gva86

1.12 7.92 2 517
9 allowe to react w1th aEl%}lJZ coated wells The supernatant was removed, and protein

A purified HuMabs 5F11, 2H9, 17G1, and an isotype control were incubated at varying
concentrations with CD30-bound wells at 37°C. After 1 hour, the wells were washed
20  with PBS-tween and the bound antibodies were detected by incubating the cells with an
alkaline-phosphatase-labeled goat anti-human IgG Fc-specific probe, at 37°C. The
excess probe was washed from the wells and the plate was developed with pNPP
developer. The optical density at 405 nm was determined using a microtiter plate reader.
As shown in Figure 1, the anti-CD30 HuMabs, and not the isotype
25  control, demonstrated dose-dependent binding. This indicates that the anti-CD30
HuMabs specifically recognized the recombinant CD30. The quantitative difference in
binding to CD30 among the anti-CD30 HuMabs indicate that 5F11, 2H9, and 17G1 are
unique antibodies because the quantitative difference in binding is likely due to
differences in affinity or differences in recognition of the recombinant form of CD30.
30
III. Dose dependent binding of HuMabs to 1540

The ability of anti-CD30 HuMabs to bind to CD30 on Hodgkin’s tumor
cells was investigated by flow cytometry as follows.
35 Antibodies were tested for binding to 1540, a Hodgkin’s lymphoma cell
line that expresses high-levels of CD30. Protein A purified HuMabs 5F11, 2H9, 17G1,
and an isotype control were incubated at varying concentrations with the L540 cell line

at 4°C. After 1 hour, the cells were washed with PBS and the bound antibodies were
-69-



30 -68 WO 03/059282 PCT/ US03/ 00440 Stability of the captured anti body
surface HuMab 5F11 (1 |,/m,) was captured on a protein A surface for 2.5
m nut es. BofoBesozems all owed to flow for 1.5 hours to m m ®Cagso®0EI0 on and
di ssoci ati on phase of CD30 antigen to check if the captured anti body

surface is stable. The 5 experipnent. showed a.stable surfac th suypface
| evel s unc hé’ﬁfj’é’ﬂ’ (Oéz’Gn‘i‘%atmgg}e OSﬁfinth@\FéFQlﬁ]éel?‘Lg%ﬂt a@?‘é‘@?ﬁaﬁi%éygf’ SB%"r‘{i‘E)d of

ti m%‘f dAcggrB oW, ¥t 4°ChEhE Exclds srabPhvas gzagwacfgorg ke deﬂflé vt PBS tnd therell ant s
t owar ds ant i the capture nt i sur .. staple 1o
perform fur taﬁ%’ipl%?%ﬁtg'f(ﬁﬁscgﬁfdw %Ss(%t[ef@nﬁd% %ﬁelﬁg}%aﬁgcggﬂﬁﬁuﬁﬂl gr‘mﬁf“ivabs to
reconbi nant CD30 The a4msthov\mmfFlgnéépt&ledlllﬂ(ﬁatl&a;tﬁd?lﬂo2ﬂi9r&dldt166rleiemwbsmm CD30

i nvesti I I i ne
anti - B0 A e inng P 4 ocpy e kiAo o FRBIREN R, Kol Al ARG
Mcrotiter wetd @m@s@a@@sﬁtﬂwsmttbogﬁsmd e&ﬁp@nﬂbm;;cwgioaﬂétwmuvg Gﬂ;ﬁ% 5%
BSA sol uti or&xpl%g&grdﬁq;@rﬂlmgf &nst ransfected cells expressing reconbi nant
CD30 was allowed to react with BER-H2 coated wells. The supernatant was
removed, and protein A purified HuMabs 5F11, 2119, 17Gl, and an isotype
control wer Vi IEpilopt 8&thppingvar yi ng concentrations with CD30-bound wel s at
37C. Af § 1 hour, the wells were washed 20 with PBS-tween and the bound

S

ant i bodi were detected by incubating the cells with an
al kal i ne- phosphat ase- |Gb20 bas peashamt to- dvmten at lg&t Fares paologicellpdeleed at 37C.

The excess %Oper a\ﬁﬁl&ejg JndftF“ 10 Qetdfhing \ﬂﬁ%«s&ﬂ&elph Mglé‘é@%lﬂ ngi aRed

wi th pNPP e optical densit termned using a

 erorT ter  biits of weier aniibcissonrcifin kR qiienolasicr AdRaAaRd BEdr ENEBED (K
not the isotypg ch?s%er@mc %toqlﬁﬁpi%fnaﬁige&fm@qagag&sﬁmo TiddiengwaThi S
Gaht

i ndi cates that the an spe ically rec
r ecombi Aant 1€Ei§§gatq%eh %the Wﬂ?eflp‘é!%qt@f;ﬁfleﬂmﬁ BCRYs dVlé’gﬂEBS%]ér?éﬁ‘@ t he

anti - CD30 HuMgbs 1oadlf6mt@;cé§a@&‘uﬁlaﬁaled Bllri%od@dacfoﬂﬂ@fﬁnmﬁes orliice qmﬁe adilsivbadi es
because the quantitati indi n
di fferences ‘?%%84 ?‘rf(%nl alb&ﬁ:?‘fcge‘ﬁléég C?Wgraé%l 81 16? iw re g){mfrﬁée Orrl&l:n s 1%\Sae(rjllt
f orm of CD30Gn 1030ld| d}dcessmcf%mmmathmmmemmtlng dte 8l NhlbthEtb (L‘:}lcg&nflfhmsabl lity
of anti-CD3 (g0l IR waS BtbhifBBusin
i nvest i at e%‘lLEU@é?%{%#d@l}}l?%#&é? ?ib%@d 59&'9{%} &St di es were tested for
bi ndi ng Qo Libuoescenceragiatad el ﬁé%CS)eﬂ@W oy fomeeter{ BA (Sep.dieston Pickisomy el s
of CD30. PraygHélbégPBeirhdmsil Hriﬁvﬁ anvibddies Rikb ditut&elin 1c@-66|ld<'}iho$1ﬂ1@ VHgtegant r ol
wer e i ncubat eP @Ptﬁrc%/) %COBM{)‘MH ons h t he hz)%b/ L ne at. 4C
After 1 hoursaiph Fe 0oL e hm plishuindne R2Hh S AE e o

buffer), incubated with 1x10°> L540 cells and 5F11-FITC mAb for 60 minutes on ice.

As shown in Figure 14, thé antibodies which bind to cluster A were able
25  to inhibit FITC-5F11 binding to 1540 cells, whereas the antibodies which bind to
clusters B or C could not, indicating that 5F11 binds to or near the cluster A epitope.

Example 3  Antibody Dependent Cellular Cytotoxicity (ADCC) Studies

30 1. Monocyte-mediated antibody dependent cellular cytotoxicity of L540 Hodgkin’s
tumor cells with HuMabs.

The capacity of the anti-CD30 HuMabs to mediate lysis of CD30-
expressing tumor cells was investigated using a *'Cr-release assay with healthy human
35  monocytes. The healthy human monocytes were activated in culture with IFN-y to up-
regulate Fc receptors and cytolytic activity. 1.540 cells were used as targets for lysis by
IFN-y-activated monocytes. Monocytes purified from normal adult source leukopacs
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-69 WO 03/059282 PCT/ US03/00440 detected by incubating the cells with a
FI TC | abel ed goat anti-human 1gG Fc-specific probe, at 4C. The excess
probe waswaashedsiromthe cells with PBS and the cell as®otiwEsb@a440

fl uorescence was determ ned by analysis using a FACScal i bur instrunment. As
shown in Figure 2, the HuMabs 5F11, 2H9, and 17Gl denonstrated 5. hi h

| evel bi ndi %Elqlegleezﬁpeeéw SorRy R4, swergealtiisd immagranhesh Seaim dive msdi

ug/ M. TheseFMaGibcooBrng l¢laid N\h)asruppllaﬁﬁﬁteawtlttbm mSmmtdFNtIf (1o0entrhly Rand

speci fical | t|v vet

vooni no. 10 s Batre i N R R, [Vt PRt 1PhG RS
def i ned cI dtﬁrefosl&dmugsm’kﬁdo IéomBl,mrzgmtltchﬁmoﬂmllsr(Eﬂ“rFe SQﬂ)amiHhN@benn HuMab
5F11 b t A
(i 4 g‘rll b ggstofﬁ% cI&Xer?Jéat?”K&ﬁ&%?aIB%pQ@fAret% A(t XZQ Os)a{o? e?slf uster

bi ndi ng of Feltetecdhprd awlyzrd fortredlpsetmtdeCV@t%@mwas Weéatf:@by&x@ fommlet Yoy,
L540 cells Wedig= 'é‘;ﬁiéﬁﬁ{e%‘él @PW{'LE Qé&'%%&&t&%&@l?s’zsléPM Dﬁ%et Yol @PM)lO 20
fold excess p bel dantl |es hBP °§(§eﬁs ice he cells were
washed and zfgépé}é’e Psg} Sﬁlvtﬁl&lk Hiylakmi% %%@M@ FSPEEWBIEI gi n
and used irpeitﬂanﬁ@dﬂltﬁpﬁws of their satur at| on concentration. The 5F 11
HuMab /M) was I escel i SO I | ahel inding to
CD30 Wi(i Oget eam ned usk%gl %‘HBEe@%g #ﬂ: %8 %@ﬁﬁﬂ&}l‘? pte leACS§J

fl ow cyt onetspecifie-NCHothe Bedglan’sDiumki derored L5|4I§|cel]és‘. lae compdzed tmalyl)sotypel mary
anti bodi es I S

cont ai n: ng &ﬁ/olbgl\l/l?%tegqlst%a@%% h%%n%ﬂ ﬁ&ﬂ&%ﬁ@ﬁ%{%ﬁlﬁ ¢ giﬁ%ﬁq%aozﬁ %Leé ? ﬁ% aining
buffer), i ncsbEsarg Woaer cels BEelfete cells fos Fneceptor mediared lvals. f or 60 mi nut es

on ice As shown in Figure 14, the antibodies which bind to cluster A were

abl e nhjbit FI TG Fl b| n L540 ce].l s, whereas th nti bodi es
whi ch b éd tII) ngayclear cell-m E Ib%dxﬁepq ﬂmtrcsilulahcytﬂwwﬂtwf Lgﬂ&ds to or

near the cl ust HbdgklﬁmttlmpecellsEm&nHIuMaBs.Ant| body Dependent Cel | ul ar
Cytotoxicity (ADCC) Studies 30 T. I\/bnocyt e- nedi at ed anti body dependent
cel lul ar cyt ot oxi city of L540 Hodgkin's tunor cells with HuMabs. The

capacity of the anti- Etmgb I ﬁ;gg $el Ng tum)r
cells was investigat ed usl %tg-reﬁgg?g{%%ggﬁo\?\{l? gysllseﬁ%lﬁunan

nmonocyt es. THEIHHEAE tmmﬂ&wamv@&%a@d ueEtEa aCT-ielease @ssan vath fmhémmanh | FN— y
to up regul ghgndnGclesC@MLor s and cytol ytic activity. L540 cells were used as

targets for lysis by acti vat nonoc ocytes purlfle from

normal adult source |e¢,{45-d.§},lgwere7@% %gﬁgéﬁg@“% UBI8T ogi cal

Speci al ty Caells. MéMynucker el werél padiiedfromticppirdgel wholy rnsld‘oti&@ ﬁmﬁlhy@hcﬁd%
density centrifugation. Target cells were labeled with 100 pCi of 'Cr for 1-2 hours

prior to combining with effector cells at various effector:target ratios and HuMabs (5

25  ug/ml) in a U-bottom microtiter plate. After incubation for 4 hours at 37 °C supernatants
were collected and analyzed for radioactivity. Cytotoxicity was calculated by the
formula: % lysis = (experimental CPM - target leak CPM)/(detergent lysis CPM - target
leak CPM) X 100%. Specific lysis = % lysis with HuMab - % lysis without HuMab
Assays were performed in triplicate.

30 As shown in Figure 4, the HuMAbs 5F11 and 17G1 mediated specific
lysis of the Hodgkin’s tumor derived L540 cells, as compared to an isotype control. The
results demonstrate that these HuMabs are capable of targeting CD30-expressing tumor
cells to unactivated effector cells, most likely natural killer cells (NK) for Fc receptor
mediated lysis.

35
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SFM G bco, Gand Island, NY) supplenented with 10% FBS and | FN-y (1000
u/m, R & D Systens, Mnneapolis, M\) for 2 days. Target cells were

| abel ed wwoh3@9A8LI of "Cr for 1-2 hours prior to conbi niPRE/US03/b04ad f ect or
cells (ET = 50:1) and HuMabs in a 5 U-bottommcrotiter plate. After

i ncubation for 16 hours at 37 C supernatants were collected and anal yzed

for radi oactExample 4oyt Growthcinhibitian of HluMakSENL by the formula: % lysis =
(experinmental CPM - target |eak CPM/(detergent |lysis CPM - target |eak

CP X 100% S i ficgl = % h th I\/B.b.

Asg/)ays wer e perlofe glr WLES?lﬁﬁlF%{W%Q/ Iasnfgl %(@ﬂ%ﬁ“ﬁl ﬁ({#rgéﬁlb gva\émcrqsﬁ

Egi (1) 2:—I|9 anda goaEhntrdinehddG (S§pdt-lgG rartipedy (f foIII_me(clehnd ik A6 svellydate watidr i ved
cel Iss, e e
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ef fect or celdeterinedresingsibe pIok, thﬁe‘dir@megiemcym‘trgzolm salt (sebinontidlear

cel | - medi at eyl 1.B06Y).- &%&ﬂ@?%&%idﬁlﬁ{] Y E@&@ﬁfo%ﬁ%}\bﬁ%ﬁe sﬁl%'&llé' n's

tunmor cells W|th HuMabs. capacity of the ant] - medi at e

lysis of cDR%IdBydsptedessay aﬁawulaaéllowt WAL il eeiGQdordd E@Fﬁg Byjefdy, Garipes ease
assay with fdlﬁﬁﬁnbuﬂHaMaB@Frm Nenk6t ezﬁhomelloLﬁld &R86s RbAH- 106! Yettsdistribbted

pur 11 od % r o RELATo R SR L 8RS0 A Iq?le&r?%ﬁé@asﬁ%méﬁ PRgacaog e e
centrifugatiion: OOI[hatlgplbtsafﬂcbmp\hm meﬂmlnebvenb atided addihe Glatef intuEateddor 48 Rodrsur s
prior to co '32 @% }."'sn/hcéf Lt%%%ﬁ% CLLA we%utﬁerfé{llg&f\&t% Fﬁe atios

and HuMabs ( tommcro |ter ncu atl on

for 4 hours catltu@?m@rh@up%mpl@mmesl witle Xd Towid Neaneslay] dmnwm@zz@inctbyl sulfate

radi oacti vit ma@&n@&ﬁi‘dtﬁh& b M%W&f&ld) @Qﬁﬁl\/f%s é&ﬁvelfy?fd?‘éf'}féurs%ﬁﬂés' S =
(experinenta - target I eak CPM./ (detergen ysi's - target |eak

CPM) X 11é0%sp35fémhpr%n¢t9§4 gbsorbgncg of @qu&maneaswﬂ%@ WP ARG Gp0 BEVAD .
Assays were (@ﬁbi‘e@wﬁdva Rnjth) Wlﬂh(aﬁtﬁyISAQeéﬁ‘er%NDMG Bibteth glb’eﬁsbérg, Geem

hylYAbs

5F11 and 17 di at ed ,specl f [ r ved L540
ool s s e ShERIR ReE o urediRiikaRe CEIEBIED PudsbiR vl b B
t hese Hu I\/absmamtmncdmaxgd:te:eﬂsﬁ ahdmglamth@ccﬁfﬁlﬁﬁatexnrfdﬁﬂ\ddgﬁhmd the elIolss-hnbing

oaopt or - o boat o B gp TR %%QI%E%%@@@&%SZS%II%S%@ e

Growt h i4%hi bintrested spnplvalusss yias Salculsfed ysingsthe Srmmlaiest- tadep/untated™ 100. and 10

g/m) was Cr&ﬁ%néa‘sﬂ’éﬁﬁnts%’er@d&%h‘t da‘[é’s%&'ﬂ eﬁt%d(t\%lé ﬁﬁ@m@ﬂbt edy (10
fold excess)@ln a 96 we| (L540, L1236,

I ate 2X 1 I er.
Kar pas 299 Qg/mggmgp weed: V\b (bﬁcpgmégoss ?mlqng%ntlbc\),? ; (2)'secondary
cross-linking antibody alone, (3) cells without antibody; and (4) XTT only.

A clear, dose dependent effect on cell-metabolism is shown for the T-cell
25  like HD cells 1540 and the Karpas 299 cells, but not for the B-cell like HD cells, 1L.428
and 1.1236. The IC50 was reached at the highest concentration at 10ug/ml, suggesting
that the cytotoxic effect is moderate (see Figure 5). This was not an artifact, since
neither the GAH-IgG, nor the 5F11 antibody alone showed any effect and activity was
restricted to the 1540 and Karpas 299 cells.
30

ExampleS In vivo activity of HuMab 5F11

Localized Tumor Model
The ability of HuMab 5F11 to inhibit CD30-expressing tumor cell
35  growth was examined in vivo using a xenografted mouse model. Subcutaneous solid
L540CY tumors were established by injection of L540CY cells (1 x 10) resuspended in
200 pL PBS into the right flank of SCID mice. Tumor development was measured every
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25 200 pl PBS every 4 days for a total of 4 injections. Control groups 1nc1u ed PBS only,
5F11 + 10 fold excess GAH-IgG mAb, and GAH-IgG mAb alone using the same
treatment schedule. Mice with signs of progressive disease (ruffled fur, inactivity, skull
deformation) were killed. After gross examination, organs that were macroscopically
infiltrated with L540CY cells were fixed in formalin. Animals surviving up to 200 days

30  were killed at that time and major organs were formalin fixed for further examinations.

As documented by Kaplan-Meier analysis (Figure 15), the mean survival
time of the PBS treated control group was 43 days (range 40-46 days) and 39 days in the
GAH-IgG treated group (range 15-51 days). Inthe 5F11 treatment group, 3/5 mice were
long term survivors (139 days) and showed no signs of disease upon autopsy. One

35  animal died on day 17 without developing any macroscopic signs of disease suggesting
that the cause of death was unrelated to the tumor. A second mouse died on day 57 from
progressive disease. Upon cross-linking with GAH-IgG mAb, 4/4 mice did not develop

any signs of tumor and were sacrificed on day 200. Thus, treatment with HuMab 5F11
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exceeded 20 nm (day 107). The treatnent and control group consisted of 5
animals each and results were confirmed by a second set of experinents.
HuMab S5FIWOwamsgBxen intraperitoneally 4 times every 4 dapsT/USPyod4pher al

bl ood |ynphocytes (PBL) were given once intravenously on treatnent day 1.
10 The results were expressed as tunpr vol unme plotted against_tine in days
(Fi gure 6). ‘EEicugiivedpit high@repostien elbanimalsiniis xenegrathmodelpd HlgwgwP Rl but
addi ng the amdiprody4s enhadses] ¢t aHabGasmt SFT ereaidnb 8bupal edRctsRoyed a
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25  lymphocytes in human tonsil. Reactivity with positive control cryosections was strong

to intense at both concentrations examined (10 pg/mL and 2 ug/mL). In human tonsil,

the CD30-positive cells were located at the periphery of the follicles as well as in the

adjacent interfollicular regions, and represented less than 1-2% of tonsil cells.
Examination of the panel of human test tissues indicated that cross-

30 reactivity was not observed in any tissue except human tonsil. In all three donors
examined, reactivity was observed with lymphocytes/mononuclear cells located at the
periphery of the follicles as well as in the adjacent interfollicular regions. Fewer than
1% of tonsil cells were stained. This reactivity was expected based on previous reports
of tonsil expression of CD30 (Hecht et al., 1985).

35
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To eval uate potential cross-reactivity of a fluoresceinated form of HuMab
5F11 with cryosections of normal human tissues, an indirect

i mmunoperwiodasesiret hod was used. No unantici pated crossPCFASHI/N4BY Was
observed. 10 The study was conducted in accordance with the Food and Drug
Admi ni stration's Laboratory Practice (G.P) Regul ati ons (21 CFR Part 58).
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5F11 -FI.JC speC|f| cally stained the nenbrane of positive control

CD30- expt'essi ng L540 cells, a Hodgkin's disease-derived cell line, as well
as the nenbrane of’Glo¥i nidleic@sidiseanenceBo- expr essi ng 25 | ynphocytes in human
tonsil. Reacti vi tJAGATGCRASTIIGETCOoOMGBLTCOEsEA GBI Gad CEAGHG TGt o

i ntense at bot h a@AGHETECCIGAEGASTOTECTAOGTAGCENATEGAN TCACCTITThuman

tonsil, the CD3OAGQMM@WGGMG\RGWGG@%@cﬁ@cAG@m@m@r@A&Ad he
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harman € est ¢ 223 gg CREJ‘;SLVSL in
any tissue except % {:éA X ?: activity

was observed witH3 WC@Q GRATEA CE@J@@G&Q QGETCALY i phery
of the follicles E@GWAICIT"E;@CAWCHW GG eSS TGOCACGUTCTGONIGKCTEGCdhs. Fewer
than | %o0of tonsiCTCAl (SEQED&NGHai ned. This reactivity was expected based
on previous reports of tonsil expression of CD30 (Hecht et al., 1985). 35

-74 WO 03/059282 Pl SQ3/,Q044 Sﬁé Apl e 7 Antibody Sequencing As descri bed
@;L

FAREEE s v R

i solation of thr
VL regi dds of HMQ@AWﬂCﬁRWMY%H%G%VJV%é%%@éPtNQ Z)sol ated from

hybri doma RNA, reverse transcribed to cDNA, the V regions were anplified
by PCR and t he PORGr ¥duudleicwasl ssqugneaced. The foll owi ng are the nucleic

and ami no acid seguanCERGOGTIEA MBCAGICTCCAGGCACCCTGTCTTTGTCTCC
AGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGT
30 TAGCAGCAGCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAG
GCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGGCCACTG
GCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTT
CACTCTCACCATCAGCAGCCTGGAGCCTGAAGATTTTGCAGTG
TATTACTGTCAGCAGTATGGTAGCTCACCGTGGACGTTCGGCC

35 AAGGGACCAAGGTGGAAATCAAA (SEQ ID NO:3)

17G1 V, amino acid sequence

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPR

LLIYGASSRATGIPDRFSGSGSGTDFTLTISSLEPEDFAVYYCQQYG
40 SSPWTFGQGTKVEIK (SEQ ID NO:4)

2H9 Vy nucleic acid sequence
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTT
45 CGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTC
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VL regions of the HuMabs. 10 17Gl VH nucl eic acid sequence:

GAGGT GCAGT TGGT GGAGT CTGGGEGAGGCT TGGTCCAGCCTG

GGGGGT CCOVQAGHEIREN CCTGTGTAGCCTCTGGATTCACCTTT PCT/US03/00440
AGTAACT CTTGGATGAGCTGGGT CCGCCAGGCT CCAGGGAAAG 15

GGCTGGAGTGEGT : CCGCCAGCCCCCAGGGAAG
AATTCTATGTGGACT CAATCATAGTGGAAGCACC
AGACAACGCCGAGAA =

SO
GAGAGCCGAGGACACG%!%@F@{% AELRST B dEAYEABCCGAGTCACCATATCAGTAG

TGGTAUTCCATGGG@@@@@W@%@GF@@@T@@CT%@@@K@@@TQTWQ) 17GL VH
am no acidd sequenCe&CCEVPGAESK
VAN NE%EKFWDSVWEMAWS@@%G@W@TGWWLWVSS

(SEQ ID NO 2) 17&FkC\UL g}glé%\l]@o%d sequence
GAAATTGIGT TGACGCAGT CT CTTTGICTCC

TAGCAGCACCT ACTTAGHE PRt A SRAOE coCAG.

GCTOCCAGGCTCCTCATEY A UG BBMABIAMAGHEY Y GOSFSGY Y WSWIRQPRGKG
GCATCCCAGACAGGTTAREN A ECRNAABRETISVDTSKHQFSLKLSSVTAADT
CACTCTCACCATCA WTRGAGMIVSS (SEQ ID NO:6)

TATTACTGI CAGCAGTATGGTAGCTCACCGTGGACGTTCGECC 35 AAGGGACCAAGGTGGAAATCAAA

CRiElos Uapmmadipens e 5 o
GS GT TL TI S S NO 4
Al e e

2H9 VH nucl eic GCCTT

45 CGGAGACCCTGT EO G B PATAST B FErFe A G A B 16 G50 58
PCT/ US03/ 00440 ABTEErAGTACEEENTT BEACCISHCATCCOREEEANECACTGGC
GGGCT GGAGT GGAT T GGSBAAATABATRATACT CASYEIBCAGTGGGTCTGGGACAGACTTCA

AAGT ACAQCCGT CCCTCASGEA L CAGTAAKCAGETIMEI AGCCTGAAGATTTTGCAGTTTA

ACACGT CCAAGCACCAATT A C S TICAACAACEAGTA SBEGGCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAA (SEQ ID NO:7)

2H9 V, amino acid sequence

25 EIVLTQSPATLSLSPGERATLSCRASQSVSSNLAWYQQKPGQAPR
LLIYDASNRATGIPARLSGSGSGTDFTLTISSLEPEDFAVYYCQQRS
NWPWTFGQGTKVEIK (SEQ ID NO:8)

30 5F11 Vg nucleic acid sequence
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTT
CGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTC
AGTGCTTACTACTGGAGCTGGATCCGCCAGCCCCCAGGGAAGG
GGCTGGAGTGGATTGGGGACATCAATCATGGTGGAGGCACCA

35 ACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGA
CACGTCCAAGAACCAGTTCTCCCTGAAGCTGAACTCTGTAACC
GCCGCGGACACGGCTGTGTATTACTGTGCGAGCCTAACTGCCT
ACTGGGGCCAGGGAAGCCTGGTCACCGTCTCCTCA (SEQID
NO:9)

40
5F11 Vg amino acid sequence
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSAYYWSWIRQPPGKG
LEWIGDINHGGGTNYNPSLKSRVTISVDTSKNQFSLKLNSVTAAD
TAVYYCASLTAYWGQGSLVTVSS (SEQ ID NO:10)

45
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5 CGCCGCCGACACGECTGTGTATTACTGTGCGAGAGAGACTGIC
TACTACTTCGATCTCTGGGEECCGTGECACCCTGGTCACTGICTC  CTCA (SEQ I D NO5) 2H9 WH
am no aciwodggsesre 10 QVQLQANGAGLLKPSETLSLTCAVYGGSFSGY YWBUROPHEHI®
LEW CElI NHSGSTKYTPSLKSRVTI S VDTSKHQFSLKLS S VTAADT

AVYYCARETVYYFDL ez 5. ( SEQ 1 D NOY 6) 2H9 VL nucleic acid sequence 15
GAAATTGTGTTGACA CACCLACCC
AGGGGAAAGAGCCACCETES sASEA 5" (GCAACCTCACTGTCTGCATCTG

AAGCAGCAACTTAGICﬂE&ﬁﬁé@ﬁ@AMWTTGTCGGGCGAGTCAGGGTAT
TCCCAGGCT CCTCAT CTAGBAGATGCARBACLIGATAITAGCAGAAACCAGAGAAAGC

AT CCCAGCSAGGCT CAGKITTAGTITITCT AR GTTGE ADCCAGTTTGCAAAGTGGG

CTCT CACCATCAGCAG@W@@@@”@%@%ITUA@@&@UA@TGGATCTGGGACAGATTTCA

TTACTGT CAACAGCGT AGAAC A0t 6 GMA (SEQ I D
NO 7) 2H9 VL am ng . 3 T CCT
El VL TQSPATL SLSPGERATL SCRASCEVS v @?Q SRRAFEHAH4S s oo
GTDFTLTI S SLEPEDFAY D NO 8) 30 5F11 VH
nucl ei c 18ci d sequence CAGGTGCAGCTACAGCAGT GGGGCGCAGGACTGTTGAAGCCTT
CGGAGACCCTGTCCCTGE@CWG’ECE/WG@'ﬁ@SGTCCTTC

AGTGCTTACTACT GCAGITUBEADS ARGEGITCRASQGISSWLTWYQQKPE

KGBGTDFTLTISSLQPEDFATYYC

NO:12)

GCOGCGGAGACGECTGTGTATTACTGTGCGAGCCTAACT GOCT

Sequence QUEUIHERG L %@Eﬁ@@%&%@%@&%@%&é e GinHi Al =c! ¢

LEW GDI NHGGGTNYNPSLKSRVTI SVDTSKNQFSLKLNSVTAAD  TAVYYCASLTAYWGQGSLVTVSS ( SEQ
D NG 10) 45 -76 WO 0310892923 dReddUBPB/Ma9B4Ddme a curable disease due to the

introduction of polychemotherapy regimens like MOPP or ABVD and improved

20  radiation techniques (Devita VT, Jr. et al. Ann Intern Med 73:881 (1970); Bonadonna G
et al. Cancer Treat Rep 66:881 (1982); Kaplan H.S. Cancer 45:2439 (1980)). More
recently, patients with advanced stage disease have shown improved response and

survival rates using the BEACOPP-regimen established by the German Hodgkin’s
Lymphoma Study Group (Diehl V et al. J Clin Oncol 16:3810 (1998)): However,
25  although most patients can be cured by standard approaches, fewer than 30% of those
who relapse attain durable disease-free remissions after second-line treatment (Carella
AM. et al. Leuk Lymphoma 7 Suppl:21 (1992)). The outcome is even worse for those
with primary refractory disease (Linch D.C., et al. Lancet 341:1051 (1993)).
Data from Hodgkin’s disease as well as from other malignant diseases
30  including colorectal cancer, myeloid leukemia, or non-Hodgkin’s lymphoma (NHL),
suggest that small numbers of residual tumor cells remaining after first-line treatment
can give rise to late relapses (Kanzler H ef al. Blood 87:3429 (1996); WolfJ et al.
Blood 87:3418 (1996); Riethmuller G et al. Lancet 343:1177 (1994); Roy D.C. Blood
77:2404 (1991); Gribben J.G. et al. N Engl J Med 325:1525 (1991) Thus, eliminating
35 residual Hodgkin-Reed/Sternberg (H-RS) cells after first-line treatment might further
improve outcome in HD. A number of different monoclonal antibodies have been
evaluated for treatment of HD patients, including antibody-toxin constructs
(immunotoxins), radioimmunoconjugates, and unmodified monoclonal antibodies.
(Herpst J.M. et al., J Clin Oncol 13:2394 (1995); Schnell R., et al., Leuk Lymphoma
40  30:525 (1998); Engert A., et al., Blood 89:403 (1997); Schnell R., et al., submitted,
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5F11 VL nucleic acid sequence GACATCCAGATGACCCAGICTCCAACCTCACTGICTGCATCTG
TAGGAGACAGAGT CACCATCACTTGT CGGGCGAGT CAGGGTAT

TAGCAGCT G0 DANSCT15GT AT CAGCAGAAACCAGAGAAAGC 5 PCT/US03/00440
CCCTAAGTCCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGG

gCT CA%WM ﬁc&%gé%nﬁbodies have attracted interest as
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ST T T L e

QQYDSYPI TF%MEDK%@@CMDCN@‘@@et% Exanpl e 8 CD30 Medi ated Treatment of

Hodgki n" 5 Di sease (HD)gj | S r%)gtm%hﬂo es‘#n%&@%& d‘f#ﬁgn’c@ﬁﬁse&e&om a

curabl e di sease_due to t uction o regi mens |ike
MOPP or ABVDYHHWHOFYSY @%IH czbsar\’élapla@nedWSteﬁ“@ﬁmequ@gtwrm@wﬂlanahgnamtrdlse@se add

Ag Er;8I2nt erK n :\ﬁq)aﬂtﬁ;éﬁﬁg{alb %ﬁ&%anﬁpn@ﬂ&m Blodal 88D 19%}'0%15 ra%@%vt R gﬁw8t81

an nc
o D kB A, wo Bl b a%%pa&%%hlgggﬁem@caﬁa focehion (AP ek
g tS| Sg gle BEAGKHiRssed @nraetivasd aditiopl lgnﬂij éle)hob hies, Gl igder gé@ GRa$etclkY'Vp|89&Ya

e

al ;J hgughﬂjngs‘%%ﬁla)?%ve s&n(? 2%482ﬁ%&wﬁﬁcoﬁgﬂ‘gg%g:é%%?eﬁ H8&, trlg%é?‘)l?w%o%O%
of those whwyietekigsdiectar cellsrexgrassing &cyRls Btk nfonemerie ﬂg@sus ovell aafig@santigen
second-1line &fnﬁﬁ&i@%%nc{ At czki aBlIﬁldg ofe(Inl)ﬁicgsG—Eﬁt\i;g%tnh i me)&?to F(:S/;f@ E’ésuﬁ% i

(1992)). The outcone Is even worse

di sease (Li néfrepsed cytolpxigpetivity gneludiug eytolysis(resig@yqry @mt&nﬂmmuqbdg IQf n's
géﬁﬁife R A AN e T A
smal | 1 ersbo‘ft‘f?ejkfﬁfffﬁflgf‘{mg ﬂ&ﬁ?@l Yemaining after first-line treatment
can gi ve r| se to | ate Thd mpsiasniokacishslrantibety, dM22, Bhﬁl@do thé: Pfe‘}%%gc(aiq Gppe VOI f
| . r nce

2118154? Roy C%R%d‘?@ ?5‘% %‘%ﬁ%‘?g?ﬁ?g’@ﬂ%ﬁ%ﬁﬁcﬁmf e’&im% e&PmPRFtE?Pg‘fV“B Med
325: 1525 (199@m9mfg@:€Guﬁne|Pr%at @Ing 188muneb 14 k65 0HA AR TReEdifE enitbssdgfof H- RS)
celI's after donk@bctlon thd Ka¢ Bﬁﬂémﬁ@ Ellagc]c{ﬂér hlgt%[ed Jrimy ﬁr%?elﬁ?ﬂ{vgﬂt?ﬁ} isBabld orf™

nunber qf. di re nocl] onal = ant | been
treatne Lﬂ%‘%‘ﬁﬁzgt’gﬂop ¢ fscintigCRA¢ mswaglondantbednii22emed H22
(i munot oxi r(@razmr&dR(F BTN ORI AL %49%@ NG p@b fleBRalere

anti bodi es. %He@dmi(ecq/l[o E(tab% ﬁagme nts ({el:nve(? ?rom tﬁe ezm % 3109 5210010na[]er1]r;etlblody

et al., Leukl
Ki- 4 The resulting bispecific molecule H22xKi-4 has a molecular weight of 104 kDa

and thus allows for better tumor penetration compared to a complete antibody. In

25  addition, this type of construct does not activate complement or bind to non-cytotoxic
cells that express Fe-receptors, resulting in minimal side effects (Fanger M.W. et al,
Crit Rev Immunol 12:101 (1992)).
Pre-clinical in vitro testing of H22xKi-4 demonstrated that this bispecific molecule
mediates antibody-dependent cellular cytotoxicity (ADCC) in conjunction with

30  monocytes as well as phagocytosis in conjunction with monocyte-derived macrophages
(MDM) (Sundarapandiyan K. et al., J Immunol Methods 248:113 (2001)). Thus, CD64
is a promising target for the recruitment of immunocompetent effector cells in HD. The
following clinical phase-I study, was performed to demonstrate the efficacy of this novel
therapeutic bispecific molecule in patients with HD.
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present i nvelft4Bi ﬁrqagngagsoé&esaﬁlaﬁéqg? L&ﬁ@nﬁ %lrns(? °r8 73(;1/ &ﬂ{'}he&%ﬁr
nonocl onal dihitheddiad/Bihction aetehitred yGchptadogiphy with abaselink lafrvantricular

155: 499 199 F b’

fr agmen'ﬁ51 55 ( det iée\)t/%g fﬁ%ﬁﬂﬁ]ﬁ@ﬂﬁéﬁ% %S)%lg %%(gp%%} @EJDO réiédli‘{%f&%b e%h (e )
resul ting biSpwoinfiiapt eastieestdreidrigeaiorgnt ava ast an erslustan cartem@ri ghge petientoavithDa
and thus al k&ﬂ%refsé?{;e 08 §8dn YRR cREARTE I tRGafP ”ﬁ?er 56tdc8l RaLHPRREDY the

ant i body. addition, this type of canstruct dges not a tivate
conpl enent dRsHPHenal atwom@@%@%pat@@m hadite givegyrjicadatormed gonsshtasdo the

resul ting i nintéstighdnas heleredfftbetreattleanger MW et al . Crlt Rev | mrunol
12: 101 (,1992)). Pre clinical in vitro testing of H22xKi - 4 denonstrated t hat

this bispecific nolecule nediates antibody-dependent cellular cytotoxicity
(ADCC) in costyuandesigom with 30 nonocytes as well as phagocytosis in

conjunction wth nonoc V., W an K. et
al ., Jl munol Methods )ﬁg %ﬁ%l‘ﬂ tgg ?’?i&?%%%ﬁe g&g&gg %gé?fr:&%%ar get
for the recr%ﬁ%ﬁ’é@nst@d}’l afiYe was ocdeirming the mayimyon totpratedrdsist owi ng
clinical phaggrb)st HQYXKMTM mﬁ&ﬁrvw% e{dﬁnﬂi@f@élﬁtyr iatrBvdrios ﬁi‘ﬁflsh&ﬂcﬂ’ec@fldatr?' S

novel f%er ao%?gét{v%s 1ncft%e8 the }gilarmaco?(?rlle%lcls Qhé) 3oseel\1m1t1ng toxr1]c1ty (DLT7) the

biological optimum dose, and any antitumor activity. Patients received at least two

courses of treatment consisting of four infusions each. H22xKi-4 was administrated on
day 1, 3, 5 and 7, respectively. Additional courses were added according to the
individual investigator’s judgement in responding patients.

30
Dose Escalation and Major Toxicity Rules

Maximum tolerated dose (MTD) was defined as the highest dose level
immediately below the dose limited by toxicity. This dose was defined by the

occurrence of a DLT in at least two of three or six patients. Six patients had to be

35 treated on the MTD. The MTD was evaluated using the accelerated titration design as
follows: double step (100%) dose escalation with one patient per cohort in the
accelerated phase until the first instance of DLT at any course or the second instance of
any course grade II toxicity was observed (Simon R. et al., J Natl Cancer Inst 89:1138

-79-



WD 03/ 059282 PCT/ US03/ 00440 1. Patients and Methods Patients 5 Eligible
patients had neasurabl e and active advanced refractory HD not anendabl e
for convewOiosnsd28zhenot her apy. Presence of the CD30 anti geaThesd3/om4be
docunented by reactivity with anti-CD30 anti bodies on > 30% of H RS cells
obtained fromtunor biopsy perforned within 1 year before treatnment with
H22xKi - 4. PriL9?7)- c%tlwaoﬁw opthecxepk dase tgyg! hiddotbs espandsdin dileast thees
vveeg_st bef or E)agélttﬁlﬁ%(ﬂét?ﬂclla%@frﬁﬂ[ﬁddi Iﬁbcﬁrﬁb&iQﬂl)s? Eﬂ:a%ﬁdh Fd}lﬁ:ﬁ}e (he 509h Hﬁ@i ng t
conditions had to be fulfilled: . presence obj ective neasur sites
of i sease, HgPRATELAR et aEal SHPRIRE Sords elser Gt G b o

| ess, age betlareno ii& sndl; diflg yeas sot Heicbasidorpd as atmxycitfina¢rmsadshese dose

nont hs, cser {ni . ] f.nore
than 750501 SRS i rles ke 3oichdRl SLB HENPLD. TREURELB Werlas

echocar di ogrfaPenys:i.@ mgimbdshs meénf, éfmahmeft A0 cag/er/d, a8l ) weti’oh Artetel ¢fgn
(LVEF) gr eagfi“agieﬁtg‘ Sl \h ME 20E MR RE 1VBLIHES e cRYOBE @B Back GPRGQAtEANT
inl'y)

corticoster treatpent was not _an exclusion criteriaon, since patlentf W th

progr essi ve s dptinedasiany ggadedlqs dV aronrhematelpgiggl toNigity (Acsprding) to
approved by dii@ia) o gtadb UVineARtol &bl esxicieMeclidey Bithhopiighendia@ptiia gt ve

written_inforned con I as t .investigati.onal..natur f.the..

' eat modP ! TSUEORARA. oAby coHAtT withel nes Hare 190 1A i aflysiffotion of
non-r andom Z&PxKikasethe piodess dose hival hadrbest vetyiplefddevitidurdyl'. Mijabsipns/ wensas

to determ ne | (o} -4 ] en
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of treatnent consisting of faour infusions each, H22xKi -4 was adm ni strated
on day 19, ®ackcepse, paseling sualpatings Wﬂ%ﬁ%@%ﬂl&h%ﬁ%@@%@%rme%hest X-
accordi ng t Qay hghodai@oyiaghalluhd R@stidr0REQscrEm] dtelifs) ind fsseBHRANGH thigor
patients. 30 Dose Escalation and Major Toxicity Rules Maxi numtol erated
dose (MID) W&¥°4&Fi ned as the highest dose level imediately below the
dose limted by toxicity. This dose was defined by the occurrence of a DLT

in at |east twyred Foiideis afl Xdpatdterbs. Six patients had to be 35 treated
on the D. The MID [bat ed usi t he,accel er dtitratio esign as
fol | ows I:g‘lgdoubl e st epm?ﬁ%%ég'zgg%pré’ggﬁqﬁa S thmeﬁi@n"?@??‘fl%ﬁ% gebgg?gecdghor? in
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al., JNatl ncer I nst 8 ) o _
each infusion, patients received an initial test dose of either 10% of the total dose or 0.2

mg, whichever was smaller, of H22xKi-4, dissolved in 50 ml normal saline and

25  administered intravenously over 10 minutes. Patients were then pre-medicated with
1000 mg of acetaminophen orally, and 1 mg of clemastine orally 30 minutes prior to
receiving the final dose of H22xKi-4. If this test-dose was tolerated without any
significant toxicity after 30 minutes, H22xKi-4 was diluted in 500 ml normal saline and
administered intravenously starting with 3 mg/h. If no adverse reactions were noted

30  after 60 minutes, the infusion rate was increased to 6 mg/h and then to 9 mg/h
respectively.

Pharmacokinetics
On the first day of H22xKi-4 administration, blood samples were drawn
35  in heparinized tubes at the following time points: pre-infusion, immediately after
infusion, 2, 4, 8, 12, 24, and 48 hours after each infusion. Plasma was separated from
blood cells by spinning at 1.200 g for 10 minutes and subsequently stored at -20°C until
analysis of pharmacokinetics. The limit of detection of the H22xKi-4 assay was 0.125
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i ncreased t orémmgrohinfindy bhday o 9 ng/ h respectively. Pharnmacokinetics On
the first day of H22xKi -4 adm ni stration, blood sanples were drawn 35 in

aftor infusi ontvauibon ofbipBaGtihdd 15 O S P Lk P usi on. Pl asma
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25 Monocyte counts in the perlpheral blood were measured immediately before and after
infusion of H22xKi-4 and at 2, 4, 8 and 24 hours after infusion. CD64-expression was
determined by FACS-analysis and correlated to an isotype control, using an appropriate
antibody (FACS-Calibur, Becton-Dickinson). At the same time-points, serum-levels of
11-6, 11-15, G-CSF, and TNFa were determined, using commercial enzyme linked
30 immunosorbent assays (ELISA) kits. Cytokine level before treatment were then related

to those after treatment with the bispecific molecule and tested for significance using the

Wilcoxcon-test. Correlation to bispecific molecule-level was tested using the Pearson’s
coefficient.
With regard to the tumor, sCD30 levels were measured by ELISA
35 (DAKO) before and after each day of bispecific molecule administration. Two patients
gave informed consent for a diagnostic biopsy of enlarged peripheral lymph nodes 24h
after the last infusion of H22xKi-4. This material was divided into two parts, one of
which was immediately fresh frozen and stored at —80°C and the other was embedded in
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-80C and th epe&)eﬁ]gﬂc Sdlaem &5 d)é gl measurable lesfors, as determine by two consecutive
observations not less than 4 weeks apart. Less than 25% decrease or increase in total

tumor mass, again persisting for at least 4 weeks, were defined as no change (NC).
Progressive disease was defined as the appearance of any new lesions or an increase of

30 more than 25% in tumor size.

I1. Results

35 Patients Characteristics

A total of 10 multiple pretreated relapsed HD patients treated on 5
different dose levels were included and are evaluable, of whom 2 were female. The
median age was 34.6 years ranging from 21 to 53 years. Histology included 3 patients
with mixed cellularity of Hodgkin’s disease and 7 patients with the nodular sclerosis
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treated of 5guuledil 64 thtregﬁlffe%t b)4€ e Welshal d&ﬁ&&%ﬂo@@gcag loFerlt F’lﬁé wagl e, of |

whom 2 were fermale. The_ nedj] an age was : ears ran rom?21 to 53

years. Hi st omsgoesnoarniidorallpatientst herg Vt’?? W@‘(@cfo& Elnd 8% %{Qt%ﬂcﬁéﬁfgweﬁ s
di sease and #nRaTh&sdfose, intuhitafiate) sitlpledhcts€ ket Sneades analysis of variance for |

Caxs T1s AUC, Cl and Vd, over a one week time period of treatment was performed.
This analysis revealed a significant time effect on C_,, (F=5.885; p=0.006) and AUC

25  (F=15.976; p=0.005). This is suggestive of an accumulation of H22xKi-4 with repeated
dosing (see Figures 1 and 2). For all patients studied, the median value of the
accumulation factor R is 1.36 (range 0.98-3.90) by the 4th dose. The H22xKi-4 terminal
half-life was 7.9 h at the 10 mg/m*/d dose (n=1) and had a value of 11.1 h (mean) at the
20 mg/m?*d dose level (median 11.1 h; range of 5.3 — 18.2 h) (see table 3). The volume

30  of distribution ranged from 20.26 to 183.20 L/m?. The mean value of the volume
distribution (Vd,) in the 20 mg/m* group was 53.17 L/m®. The total body clearance of

H22xKi-4 on day 1 varied from 1.02 to 14.06 L/m? with a mean value for the group of
patients who received 20 mg/m® of 3.91 L/h/m2 (SD 5.04 L/h/m?). Low level HABA
were detectable after the end of the second course in all patients with measurable

35  bispecific molecule-levels, neither resulting in decreased serum levels of the bispecific
molecule nor in allergic reactions (see table 2). The patient treated with four cycles of
the bispecific molecule developed high HABA levels.
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WO 03/ 059282 PCT/ US03/ 00440 subtype. The nedi an nunber of rel apse was 3
(range 1 to 7). A nmedian of 4 prior chenotherapies had been adm ni stered
(range 2 wo 08p5928ncl udi ng hi gh dose chenot herapy wi t h aut @cagsoeyostem cel |
support in 9/10 patients. In addition, all patients had been pretreated

wi th radi ot her gpyooildi Adigipat i ent group, 7 patients had stage |V di sease, 3
5 patients had sease, atients had B-synptons, on study entry
and 8 patients were tFism was aralepse agllé@HréésTlﬂFa iCSF Wﬁhgled&ﬂlw

recei ved t hregyvadfoanBoldhfieithe eﬁ@@ﬂ{mlf@mmu rmy&a@mjewasma@ﬁotf our

ci 1 ot wer AR EFROABLLAHE T M h ARG gy Enae Rt wos Yo p S g

of the i 6f usitenpitieme vardiiléty 2 cylokinallévele qumrtheias;ssthem wals ¢ eleargrendviasthe

?g zﬁ;\ég? di aQ ?ﬁ)kmetrgfg ?e) EES s$3wn'}ﬁ; ?%%? gﬁ&g &Hgg}gtgﬁgb 9€flfe§sé Q%n"i‘%ft la%rhehorate
1), and nyalvwjtlarepeated aimmllS)trathl of ﬂilfe bispesiic smfd@uéff dngcwas me@d}rvwncqcs oid-hi n
24 hours. Neidfh @IthE”ﬁfd%OQﬂﬁﬁ' ?mr 15)@@590&1%&;» tth@ré W’é@raem?xgﬁ@éﬁf%l@crease

Phar macoki netl és__Bispecific nolecule |evels were detectab i.n togose
patients reddafRE? SBPESS LR B‘?fﬁ’/hﬁﬁ‘ﬂ Bloogtxaanogies (0189 a%YVe]éF‘?%fie? He
of the ijpf U&h&f\bﬂoad@blhntg@eé Phiheesp swmﬁlsbmoqa&drw&e ﬂﬁﬁ&dly-rd‘l@val@ddamn’&

concentration dec over | noexponent i There
was a trend pPB? % abigh klﬂ@?‘ttl}“‘?% ta‘ggeg'\‘?é‘?ngef ﬁﬁﬁ"t&ﬂ thgrftﬁF ilrset\élﬂﬁlsmn

uni vari at e, dofitlgbiepdct mpleculepead ranhinabswessloanalslsing] the end of Gagmehiom all
"max, T1/2z, over a one week tine period of treatnent was
per f or med. ﬁl%sg @@%@X‘%ﬁbem ed a significant tinme effect on Cm (F=

5. 885; p=0.006) and AUC 25 (F= 5.976; p=0.005). This is suggestive of an
accunul d6i on olmiARxiKstodhammiktny r epeat ed dosing (see Figures 1 and 2). For

all patients studied fr. . I - R4S
1.36 (range 0. 98- 3. 90)1"1{)é m{TE¢ 5t B9 0t niSd6ic SELUTHG B01A Be uBRLEN >
was 7.9 hat lymgh ngdcnwemzm efdwih patienys using theabavedgbaibedmethodi(spe Figgea)- at
the 20 o/ gk Q%Sfcﬂeﬁvﬁémﬁﬁ%?'tﬁ’éﬂﬂ{é c]ellg' thit%%&ftecﬁthﬁ) hdt-the n?h 1261,
table 3). The volunme 30 of distributio g 202 to 18

The mean’ valll@dgtiopHuagaphases Mt iauhons @va%nﬂp SfaiRing patign a%»aﬁfﬁ
53.17 L. whelé@taidehadpr tHegrhamaRn@ff thd Hghekificdnoledlayntd theanhhléchaht om 1. 02
to 14. 06 L/gﬂ V\}lth a nmean value for the group of patients who received 20
ng/ n2 of 3 yop (SD 5.04 L/'h/m. Low |l evel HABA were detectable after
the end of the second course in all patients with neasurabl e 35 bispecific
mol ecul e- | evel $UMABREHONSe esul ting in decreased serum | evels of the

bi s pecidf ic rml ecul e rmermm tﬁéx‘e@ﬁ@é g pheafi wan%bjeaﬁee Beib-thd He2pat-4 ent
treate 2%“8 3 %glgilc §L§ Fg%,q bl S J%IJ IIJa ient Wl%sl: Hlfﬁlse puﬁrllgrpaleydng]du?es up to tBA

| evel s.

a maximum of 10 mm. This response lasted for 3 months, then the pulmonary nodules
became measurable again by CT-scan and a rescue chemotherapy was initiated. PR was
documented in three patients lasting from 4 weeks to 5 months. One patient (No 4) had
additional chemotherapy after 4 weeks. In this patient, the only site of the disease was a

30  thoracic vertebra infiltration. Treatment with the bispecific molecule led to a complete
resolution of neurologic defects and to a measurable partial response. Since there was
no additional improvement of the response after another two cycles of H22xKi-4,
chemotherapy was given in order to minimize the risk of disease progression and a
possibly fatal fracture of the vertebra.

35 Two patients treated at the lowest two dose levels had progressive
disease, and four patients showed stable disease. Of these, one patient (No 6) with
massive tumor burden (infiltration of the right upper lung with pleural and thoracic wall
infiltration), who had experienced life threatening toxicities (sepsis, acute renal failure,
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Bi ol ogi cal Activity There was a rel ease of 11-6, IL-15, TNFa, and G CSF
with the maxinmum at two to four hours after the end of H22xKi -4 i nfusion.
The cyt okwpe3nsd2ease was not significant, probably due tecrhsodoosud ed
nunber of eval uable patients (n=6) and the hi gh 5 inter-patient variability

of cytoki ”eni]e‘éﬂﬂléal %ﬁ‘tﬂ%ﬁ&n l?‘%mfmﬁﬁp&@rof rl‘?é? &EHEQ@ cyt oki ne

rel ease as shown I n ure and ease eene
amel i orat e markdd m@p@@nmt eliis Ayrptontsi(evrabs nltghbsvbﬁaeiﬁe]élsﬁas@ stabllizetiveanthd was

nor e pr onouRgRehifAfiofor @Eene}_ﬂ%oﬁdltlaﬂéjlaﬁﬂed GriiPafoh@s. | L-15. Coincidentally,
there was a significant décrease of the CD64 expression on peripheral

bl ood nonocytes (p=0,018) as well as a decline of 10 their blood counts
(see Fi gurelld) Cob€lusioh sSCD30-1 evel were markedly elevated in patients with a
hi gh tunor burden, but were no |onger detectable after the first infusion
of the bi speC|f| c nol ecul e and remained at very low | evel until the end of
treatnent in all patiléatsdydascaibadabstealanjonstiBed thafobbweigodhé?i2sKi-¢ iThe

mur i ne frag%ﬂtt?l% atc%d;ﬁ B! e %fsb‘ing/m %I?Blg\ﬁl’é}? e Igrg ?%ﬁﬂﬁhlg fi€1o 1 ymph

node speci nen o ts usi descr see Figure
6). There mxieetfz:m@atralmeat siflrgllests. { remse@eldpse limfting temisities end

throughpyt 10&ifAYh IPASA dosk Bf ﬁﬁ’éjééﬂs&ﬁct W@%o@%@&%s 2) The hAIES 6@@2@(1@“9“’9(1
an identical staining pattern. th ere 20 was ¢l ear evidence f

penet r at i onabihe MEIBRESIoss BIvEn ol bi bews;lgading inea stgpifigantRccumylation %s .
Tunor Respodsg dRfcamined!her.g, Mﬂr&UQZ Pt thenteatiért Pedby; g Thee Waesam/maeﬁe to

G 11 use. pul FUHER T HoBulTEbs o s S0 G iy S teRtaroe b OpES s B e e
for 3 nont hsxprehmn fuiggegin rdnialogicreditoti essdosb end pehedelas 4 B2LeK g anduchsy
R e R L e Sy L W

three patie ting s to
addi ti onal 8hehbieeifiamoleguleeonsisiipeREtwe ehentpalypitked ab ) ﬁégramtyd@m‘teé of

L hgpg I Sfeaseml Th@lﬁglﬁe%ﬁ@% H@hf)@ltbﬁzﬁ ahﬂfud)t}ytlfﬁh 'aﬁd‘}che-ﬁflﬁ?én:iﬂéﬂtanwm?@t Pe |
i cific nolecu e ete ution .of neuro ects an
to a measur &’tﬂ“@"]ﬁa? n&g éyeeé‘%niﬁP s capipist PHOHONRASVHY AgiBTtiT §§aqeﬂ? mes ir

i Lrpr OVﬁment vidfo (Shadarespdire Iafetf el, Aol MM@)@@BQSN%OO—B}ZX Ki-4,-

chenot apy was given pn orde S roQressi on
and a %(é)sm bly fatal ‘r;hacptrteﬁeg %?dofg am ra?%barlaO?P@g)S(#\Ag 05 atnlloéﬁgomﬁlr eg dgd at
the | owest effectdmsdatimeeiisiclnactupreddgn eﬁ smwtlems sreaisd. calm stdseffeptatinandes

showed st ab!f‘ph?&a?&i% }%gofog itoﬂ,e&ﬁ]hs F&%er pcﬁﬁi' 1§NQ (i}éMljé 1o | Y8 KYIor

burden (infi at i on e i ght upper un eural and _thoracic wall
i nfiltratiofgsemples thenPytokins-Tedgase sy ndrqrae’t 3ty acfréwﬂ gt feaRiaE mepedonaepsi s,

acute renal aﬁ@lﬁdcﬁ'ésﬁb,gamsﬂﬂ'm\ﬁﬁoﬁ@/c@ﬁ&%&dmﬂ%éﬁQ%}ﬂpath-lH or OKT3

25  (Winkler U, et al., Blood 94:2217 (1999); Wing M.G. et al., J Clin Invest 98:2819
(1996); Norman D.J. et al., Transplant Proc 25:89 (1993)). These symptoms occurred
at all dose levels suggesting biologic activity even at lower doses. Only grade-II fever
and mild myalgia were restricted to the highest dose level. The onset of symptoms
varied but lasted no longer than six hours after the end of infusion. A direct correlation

30 between side effects and the serum levels of H22xKi-4 or the cytokines determined in
this study was not observed.

Despite the fact that comparably high doses of the bispecific molecule

were used, the MTD of H22xKi-4 was not ascertainable. Six patients were treated with
80 mg/m? per cycle and the highest total amount of bispecific molecule given to one

35  patient was 740 mg. Since there were no major side effects at this dose level, 80 mg/m?
per cycle given at days 1, 3, 5, and 7 is a safe dose. Very similar findings are known
from other specific monoclonal antibodies such as rituximab (Maloney D.G. et al., J

Clin Oncol 15:3266 (1997)). Thus, 80 mg/m? per cycle is a biological active dose,
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mechani cal ventilation for two nonths) upon precedi ng chenot herapy achieved
a marked inprovenent of his synptons (cough, night sweats). D sease
stabi | i zawpDoa/osme2 normal i zati on of his general condition®Crasoge4fior 12

nonths. 5 II11. Conclusion The study described above dermnstrat ed t he
following: 1) H22xKi-4 is well tolerated at doses up tq 80 &gl ven on
day 1, 3, 5pattigulardy sigce B safmraiopiof @qwrlph%bblaeénmcxt?%ﬂgiﬂéh@ @Pﬂ@ ®f fect s.

There were Ekfadfé%ﬁnglcmn&)mrameta@lﬁtebm BRpediflc dgechs (Rl odred. aCadcalos e of
this constrz(g 2@ not rea%g§ 39 %‘ﬁ?halg I|f of H22xKi-4 at the

maxi mum dos mmgmpier 485 (1279) B FTE%Si gni ficant accunul ation of

the drug as determ nqtﬂlebylcﬁn&)d}axlfdﬁéldeld)\ldroutmeatsoeviﬂﬁmﬂte rpiege roplorteg) folrher e

was a cy ok| e as a

decr ease§ of © tﬁ/kﬁ%’%ﬁ(ﬁe Ciﬁc I]ﬂf)leeggll‘:’%)-wsugge ﬁ ng a bi Wg? c effective
dose and sclﬁentuhahemA}S Bmz@&m» Trlnalmé%hfras shorisr corapyon gt hwnsaized AgS- wi t h
pretreat ed ﬁgééa%ﬁgocﬁgsdsdcﬁ éf@gziﬁ'f'lﬂ”e bPmBre 460 ﬁcﬁﬁ@ hid lS'een

mol ecul e consi st em ca %&j ragments deriv from
the nmurine dagerib Wﬁdh@#&’lﬁeéh%lf of g2 ’ﬁﬁa‘}‘lﬁ 00k BRI FAE SHG ¢ tnFWCD64

rm|ﬂ|00: onal  a1éRRdy shtdfler x-gﬁérﬁc SHeéd 16Cin iRABt @@Me@@ﬁﬁbﬂd@z}(l@@%ﬁ)ﬂ% % 5% Rfl3
ce in ar apan ods

(2001)) ! 20 kP ?'Pft:{aﬁ]fsefgé ﬁ‘g‘“’f&r"éﬂa& ﬁﬁ‘tla?‘”f?r‘? %%&%ﬁ 4, é} he most
comon si de Futhé@eire vmmﬁaeddltgumammbod:es; tiier mdletulandite o2 itemight tueat ed.
O her side eff incl ud ach I I and
nyal gi a. Thgast1 1@?%&}5%@3?? ¢ m ég%{%gﬁﬂnﬁy&ghﬁgﬁésg%lﬁg] dﬁag %}ﬁ}é&){ (53? ease
syndr one" agSupedicBil 4sed 9P0)). several nmonocl onal anti bodi es agai nst | ynphonma

cells including R tux'%@ch@%@@eﬁ ot {Hik stﬁ%f . éeméx@d(té/\éﬁglla?eraﬂ—bergﬁtara@'

Bl ood 94:2217 (1999) st 38 9):
Nor man B5J. &odanonowﬁeéﬁegﬁﬁﬁﬁoMl@ctheelsagclﬁiwkw E%gEWpﬁ S Becurred

at SI | | flose uh@(\/lﬁ{dscgwﬁﬁﬁrhbl@%lb et @@ihle tl&’éh%pe‘ﬁbﬁra/te @6 theatisshoweind md ceul@ﬂ yI
gr ade- . an a were .restri se | eve
The onset of 1’%‘}‘%%%@5&5}%@&%%? njalQr i o ti:}ﬁg@i’q‘{“ﬁ%aﬂ OE F_%Ee%ur s%af ter the
end of inf USig(mli‘ﬁcaAt sicnaniationrof #122xi i BRabeederpeakilael efd AtiGwanobsetvedser um
| evel s of H22xKi - |

observed. D&S %%etsun‘% %{m Hgl%?ﬁ?{é&w&b ghﬁﬁé}ﬁl S(Eejgggtr éﬁ%{ﬁéf%%{@%é%% C

mol ecul 80 waeeluafted the fist ifusics ofHé -%dw étWhQ]s?ctéﬁfatﬁﬁPIﬁé’GIl@ rsphably in
patients verg.l,eas aft mbdidde 8OCHBO IRedBig ﬁlleeKlfmﬂnibBay HeRESshrei @), eamount

oD i oSt gl hvgn%awﬁféﬁaﬁ? P Pe RIS oS
1, 3, 5, andmﬁdr@hﬁtcﬁ‘;ﬁélﬁls)ﬂ@&ﬁas ovesryedi mnhny df reldiengfana@roeyterieyined Eytokines her
Sl ISR 1029 G L S AR RSB nhes?, o
dose, 285 \WD163/10&0CBB4 RETHSBEL@REUHWas observed.
The promising response to H22xKi-4 corroborates data reported from

solid tumors using the anti-FcyRI monoclonal antibody H22. Induction of ADCC via

binding to CD64 was demonstrated in patients with advanced breast carcinoma (van

Ojik H.H. et al, Cancer Immunol Immunother 45:207 (1997)). In hormone-refractory

30 prostate carcinoma, the anti-CD64x anti-HER2 bispecific molecule showed activity even
at lower doses than used in the present trial (James N.D. et al., Br J Cancer 85:152
(2001)).

Overall, the foregoing study demonstrates that the bispecific molecules of
the present invention, e.g., H22xKi-4, show an excellent toxicity profile and a promising

35  efficacy in patients with pretreated, advanced or refractory HD.
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particularly since a saturation of the peripheral blood nonocytes simlar
to previous studies using conparable anti-CD64 bispecific nolecules

(Pul | ar kawow3/oses2 al ., Cancer | mrunol | nmunot her 48:9 (12e9)USodems4been
observed. The calculated half-life of 11.1 hours is also within the range
reported for 5 other anti-CD64 based bispecific nolecules (Curnow R T.
Cancer | mudgiuivalg#finot her 45: 210 (1997)). This half-life is shorter

conpared wi th humani zeghokd tkillbdEHe antwi egl ﬁlzauﬁrbe%lertbtageerﬂmmsmgw

half-1ife of nore than 400 hours .has been . Fqu rter
hal f-1ife of¢us3HaTOYtiReeXPSTIERHPR-IPHY. qu}v&ﬁeg%t #{E © FRKH lcrﬁﬂ‘Febe"éiHP%‘ﬁ? 8%]81
smal | er whernwanpadestribed AereinntSach eljgi€alonis ack iatenidbd thybe ddmpiaed by 180 10
kDa) and Ia%&?)tg cEl- ortion (Tobinai K et al., Ann Oncol 9:527 (1998)).
Furtherngre 0 intact antibodies, the nolecular size of H22xKi-4
m ght nore easily allowits penetration into the malignant |ynph-nodes

(Jain R K., 19@6}3) rrzﬂ'ﬁﬁ? i&fe&&wp') :814s (1990)). The schedul e used, in
e

this study wa S|gne to saturate all perj pheral . 15 8Qd nonocytes and

sCD30 with the bispecidll patgpiscpamdingratant epplisationsandothes pybligationseitsidnd

bi specific rmk&ﬁuﬂeqlewn@tm%gbﬁteumewﬁé idheirientiRtg.he tissue to bind

HRS- cel | s. Binding to s 0 m ght have a major inpact on the distribution
of H22xKi-4. A significant accumnul ati on of H22x-Ki -4 measured as

peak-| evel and AUC was observed, suggesting saturation of this
conpartment. Furthernore, sCD30 renained at very low 20 |evels after the
first infusion of H22xKi -4 during the whole treatnent period, probably in
part due to the bl ockade of CD30 shedding by the Ki-4 anti body

(Horn-Lohrens 0., et al., Int J Cancer 60:539 (1995)). In addition,
bi ndi ng of H22xKi -4 to the HRS-cells by inmmunohi stochem stry was observed.
Finally, a release of nonocyte derived cytokines i.e. GCSF, IL-6, IL-15,

and TNFa conbined with the profound binding of the bispecific 25 nol ecul e
to CD64 on the effector cells was observed. The prom sing response to
H22xKi -4 corroborates data reported from solid tunors using the anti-FcyRl
nonocl onal anti body H22. Induction of ADCC via binding to CD64 was
denonstrated in patients with advanced breast carcinoma (van Qik HH et
al , Cancer | nmunol | munother 45:207 (1997)). In hornone-refractory 30
prostate carcinoma, the anti-CD64x anti-HER2 bispecific nol ecul e showed
activity even at |lower doses than used in the present trial (Janes N D. et
al., Br J Cancer 85:152 (2001)). Overall, the foregoing study denonstrates
that the bispecific nolecules of the present invention, e.g., H22xKi-4,
show an excellent toxicity profile and a promsing 35 efficacy in patients
wth pretreated, advanced or refractory HD. -86 WO 03/059282 PCT/ US03/ 00440
Equi val ent s
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Those skilled in the art will recognize, or be able to ascertain using no
nore than routine experinentation, nmany equi val ents of the specific
enbodi mrerwe 00050282 i nvention described herein. Such equi waraspsoene

i ntended to be enconpassed by the 5 follow ng clains. Incorporation by
Ref erence All patents, pending patent applications and other publications
cited herei¥e8g@Bhereby incorporated by reference in their entirety. -87
WO 03/ 059282 PCT/ US03/ 00440 W claim 1. An isolated human nonocl onal

anti body whi ch binds t,o human. .. 5 2. The h nt.i. b of, ¢lajm1,
wherein the antibody inhi bir@%mo%%a&mﬂ?ﬁ&m}é%ﬁﬁga Y q%‘lflnsgtocrﬁ“x J.W 3.
The human ariDiody of claim 1, wherein the antibody induces 10 anti body

dependent cel lular cytotoxicity (ADCC) of tumor cells expressing CD30 in
the preSence of effector cells. 4. The human anti body of c]aim 3, wherein

ADCC i s nediated by rnocykhsdumen antibadyeofnlataml . arhereid dye amtibedyinkbits

wher ei 0 ADCG b @hBrdhRbRebIRxpreBRppaphear cells. 6. The human antibody of
cell i

claim2, wherein the tunor ce isS selected 20 fromthe group consisting
of bone marrow cells, liver cells, |lynph node cells, skin cells, spleen

cells, thynus cells, tonsilTiealinsan Mebbdiuel dahd b, wieneaniad adtdbdy glduses

Hodgki n'.s cel [. eed- St er-nber el.l astic |large-cell |
CALc) "ol T emiedtrarnin SRR Simtrion (ODED) B ofos B G Eing ER Ry
cells, N A getdesceosf affectocytless. 25 7. The hunman anti body of claim 2, wherein
the tunor cell is a Hodgkin's cell or a Reed-Sternberg cell. 8. The human
anti body of claim1l, wherein the antibody binds to human CD30 with an
affinity constant of & | eakte mgnangntidodoof citier huvesiciaiPebdymstiatedbyone of
the precedi ngyfJc9{cds, conprising a human 1gG heavy chain and a human kappa
|l ight chain. 10.° The human anti body of any one of the preceding clains, 35
conpri silﬁg an 1gd@ or 1g& heavy chain. -88 .

5. The human antibody of claim 3, wherein ADCC is mediated by

mononuclear cells.

6. The human antibody of claim 2, wherein the tumor cell is selected
20  from the group consisting of bone marrow cells, liver cells, lymph node cells, skin cells,
spleen cells, thymus cells, tonsil cells, decidua cells, endometrial cells, Hodgkin’s cells,
Reed-Sternberg cells, anaplastic large-cell lymphoma (ALCL) cells, pleomorphic and

immunoblastic lymphoma cells, T cells, B cells, NK cells or monocytes.

25 7. The human antibody of claim 2, wherein the tumor cell is a
Hodgkin’s cell or a Reed-Sternberg cell.

8. The human antibody of claim 1, wherein the antibody binds to
human CD30 with an affinity constant of at least 10" M.
30
9. The human antibody of any one of the preceding claims,
comprising a human IgG heavy chain and a human kappa light chain.

10.  The human antibody of any one of the preceding claims,

35  comprising an IgG1 or IgG3 heavy chain.
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WO 03/ 059282 PCT/ US03/00440 11. An isol ated human nonocl onal anti body
conpri sing a human heavy chain variable region conprising FRI, CDRl, FRz2,
CDR2, FR3wo@Be®28nd FR4 sequences and a human |ight chai RCrarsoal4eo r egi on
conprising FRI, CDRl, FR2, CDR2, FR3, CDR3 and FR4 sequences, wherein: 5
(a) the human heavy chain variabl e region CDR3 sequence is selected from
the group consisting ofl-SEG\REsolgted hurgan monegiemal antibady copmpsisingfhuman

modi fi cati ongalpela varidbh rdelt dowipRRig KL, CIRI,FRRICHR, FR¥E ODRB 44a7i3R4
sequence i s sel ected %ﬁom tﬁelg%oup thﬂSi sti ng of . SE fﬁ? &ﬁoﬁigz (?[ﬁlégnd
48, and consEAVRICF ARy Hght xhaig yariphie region ©q 1%’81%?5 AP hody 2 ARE t o
human CD30 WRH G@PRAbhd BRE yeqrnsisawherein: at | east 10 M''; the human

ant i body nedi at es | ysi g, of + j antA

cel lul ar 5cyt otoxicity %% a@%?ﬁ%&%ﬁéﬁ%{%ﬁhﬁ%ﬁ@% %eﬁggs}‘&u%ﬁﬁug%.&?%d
growt h of COB@hthmgnoup epnsisting of SEQ ID WOs1 23, 3Praadiddoind exhseiyative ant i body of

claim 11, whgp&ihRatdig tited heavy chain variable region CDR2 sequence is

selected fromthe grou¢) consisting of SEQ ID NGs:, 17, 29 and 41, eind
conservative nodificati®dns thaspmen lightgha @Iﬁb}?arﬁglopi%3 sepaERce 8 plaged

regi on CDR2 f@fyieNEdup Somditetof SEY MNORe24 8 d i8N sndédnlervaliveSEQ 20 | D
NGs: 23, 035 and .47, ag@e cofnservati ve nodifications thereof. 13. The

i sol at ed OhurfRIEHHSAVTEI ¢l ai m 12, wherein the human heavy chain

vari abl e r eghehuGBRAntleaiydrinds tb huseh €DEdwith amaffimétygoastpntadnsieastilogMf,  SEQ
| D NGs: 16, . ti I.f1cati r . t he
numan 251 gt "EE At e e R LRAIP b b AL B LlRRP ep it I
group consi stellplpr oytoBR@ityl (BINCE) ass@y; a8d and 46, and conservative

modi fications thereof. §4. HB&uinaALAGSHTHABRS BRIWRSFCTH0" Gl Beltd in W¥.CH
binds to human CD30 with an affinity constant "of at |east 10" 30 15. The
i sol at ed>human ant i body of .claim 11, which binds to human CD3 0 with an

a}‘ fini ?1/ const ant OL a%)z.l eaﬂ% %Qﬁté@ﬁuma%@ntiﬁ&%/ d}ﬁﬂ:%liﬁi et Wi i;gtF?rltdllzxingdyF%

claim 11, erein the n . vy chai n var e r,eqion .

Cha FRA sequimtLEns Giie e D2 HaSelt Rk Ehled Tt HER S osis e ot v 1

gernm i ne seiiE@QdBD.NOSIA WY 63d 5328 20ETVALISO Bididetfiond thereblieanid slad Iatreah human

anti body of €liai.m: . I k i i L.on.

fro PR and eyl veibIEhadh ERROMRAL LM ecRdattdln WU iBH EarsRANEBESER
20 ID NOs: 23, 35 and 47, and conservative modifications thereof.

13.  The isolated human antibody of claim 12, wherein the human
heavy chain variable region CDR1 sequence is selected from the group consisting of
SEQ ID NOs: 16, 28 and 40, and conservative modifications thereof; and the human
25  light chain variable region CDR1 sequence is selected from the group consisting of SEQ
ID NOs: 22, 34 and 46, and conservative modifications thereof.

14.  The isolated human antibody of claim 11, which binds to human
CD30 with an affinity constant of at least 10° M.
30
15.  The isolated human antibody of claim 11, which binds to human
CD30 with an affinity constant of at least 10° M.

16.  The isolated human antibody of claim 11, wherein the human

35  heavy chain variable region FR1, FR2, FR3 and FR4 sequences are derived from the
human heavy chain VH, ;, or VH, ;; germline sequence.
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human |ight chain L15, A27 or L6 germine sequence. 5 18. An isolated human
nonocl onal anti body conprising a human heavy chain variable region and a
human | i gD oglost282 vari abl e regi on, wherein: (a) the humanPogasygs/eidai n

vari abl e region corrpri ses an amno acid sequence selected fromthe group
consisting of SEQ ID NGs: 2, 6, 10, and seguences. .that are ﬂl_l Jﬂeast 80%
homol ogous to SEQ I D Nds: Zhegsokgied hgman antihorty of glajm tdnwhergithe hum

vari ablte r eg Hmfaﬁm&ia%fésre r&népmnPRQCFm aﬁ@ERﬂ@@@}[e%&}[s%é @éh\fe?(fmrﬁl ’ﬂ? gg 0O/Up
consi sting uences at are at |eas 0
honol ogous &*‘WW@%M%A%O&% g_eémh(“égecluﬁgc%urmn anti body binds to
human CD30 with an affinity constant of at least 107 M'; 15 (d) the human
ant i body. nmedi at es IyS| of CD30 gi"nt

cel | ul arscyt otoxicity ?ADC@“?S?%%%%%&TOC aﬁ%tlb% a&g%m Qﬁﬁ Ibits
growt h of Cbe®w dhaimovariabld region and adiumamglghtrﬂ@m S&ﬂ@leerégll*?umheralml body of
claim 18, wherein the @nti hodynZ0ndiv)dRaihqalHBTR TRt ds Alailld did ¥

constant of at |east e i sol ated hunan ré : ody of claim 18,
ot

wher ei n t he seqengowjectast fiom thozioupsensizng okiSER Ha N > ESAUTCED  at

| east 109M'tha%§re2a¥-1ea§@8@%qﬂo ohbl{EﬁS\EQQDQQDQ@|6 andtliopody conprising a
human §avy chain va‘rghabl e é 1gm ved f.romthe human heay chal

vH4 34 d8rmiine sequdhte 4R PRARTARSTTEIOA PPEBIES PR TS WY i ved
from the hugequent@itiedtdibirom the &Oupeomdisting < SHEHR NOsHLs, d2rand fequenbes thaiman
heavy chai n var.i,abl g,d,€di on conpr d 30 sequence of SEQ ID
N 10 or a AStEE B0 ipiatadans ™ SEORTHIDs %%Sg?us to SEQID_ NO 10; (b)
the human |ight chain (@ari db¢ bum@gamttboclwmdsé@bumm%owﬂa@l dfinggquence of
SEQ | D NG e mhat is at |east 80% honol ogous to SEQ ID NO
12; 35 (1 chn&%ﬁ?r)g%ﬂa%%&?g)o y’binds to human CD30 with an affinjt)

const antlSof at Ieast 1dy mthéeh ’(‘@?nfuﬁ@qqﬁr%?ﬁhaé?ﬁ]iy%@ﬁqpé&HF%CFb%igsanof

CEE oy g oo gmEtityas ot o) (e,
assay; an anti body i nhi
growth of CD30' turmor d&l1s P W%anlt?% ‘%hé’ﬁ% Xﬁayﬁﬁﬁg ch?ﬁS% onal

anti body conprising human heavy chain and hunan | i ght chain variabl e

h
Ir ?)g :\IOOnZ c (r)reTIs)F)lei ![ |n\g/e][ | 9am P AGbiGed nERAY %.Hﬁﬁc?dysmmm 1%, Whkel P(h%l%‘ab@dw SEQ

20  binds to human CD30 with an affinity constant of at least 10* M.

20.  The isolated human antibody of claim 18, wherein the antibody
binds to human CD30 with an affinity constant of at least 10° M.

25 21.  Anisolated human monoclonal antibody comprising a human
heavy chain variable region derived from the human heavy chain VH, ;, germline
sequence and a human light chain variable region derived from the human light chain
L15 germline sequence, wherein:

(2) the human heavy chain variable region comprises the amino acid

30  sequence of SEQ ID NO: 10 or a sequence that is at least 80% homologous to SEQ ID
NO: 10;

(b)  the human light chain variable region comprises the amino acid
sequence of SEQ ID NO: 12 or a sequences that is at least 80% homologous to SEQ ID
NO: 12;

35 (c) the human antibody binds to human CD30 with an affinity
constant of at least 107 M;

(d) the human antibody mediates lysis of CD30" tumor cells in an

antibody dependent cellular cytotoxicity (ADCC) assay; and
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23. An isol ated human nonocl onal anti body that conpetes for binding to
CD30 with the human nonocl onal anti body of claim?22. 10 24. An isol ated
human norwolosnsd2sant i body conpri si ng human heavy chai n amdThusason4ko ght
chain variable regions conprising the amno acid sequences shown in SEQ ID
NO 6 and SEQ ID NO 8, respectively. 25  An isolated humapn nonocl onal

anti body that conpetes(e)or thebumianantipdydniobie gtovith of KB 3RUREPT FBIkLE Véveal

anti body of claim24. 26. An isol ated human nonocl onal anti body conpri sing

human heavy chain and_human | i ght_ chain variable regj ons conprising the
amno acid sequences %%omAPr‘\sog%@ ﬁWNﬁn"%"l%a@?—j@ [SORRTipHig human
respecti vel yhea?( cRaln aAdhinaeh Hiecthhinrpiable regbena@immisrigihd ymidvedcid onpet es

for binding to CD3Q wt.h ] ant | f claim26. 28.
The i sol at ed™ AR %ﬁ%lgd%ﬁlg}ﬁmaéﬂgggﬁ @fﬁoﬁg}iép%ﬁ%erl jduced 25 by a
hybri doma, wherein the hybridoma is prepared froma B cell obtained froma
transgeni ¢ non- human asy nal j LhSLAE BalldpBReRggVY chain
t ransgene or .tr_anschro%gﬁs.onéngdéagdmﬂﬁgﬁgﬂteﬁgg%?n@r a%sg[elﬁ)g “or

t r anschr onoskingding o S8 Orwithytheihwmanmenogloaalatibodgof dgim 22.phar maceut i cal
conposition conprising the human anti body of any one of clains 1-27 and a

pharmaceutically acceptable carrie 30. An i noconj ugat e. conpri si ng the
human antd body accordiil‘g ¢ fndsp)at &gulggnaogpﬂg%_aﬁquyr@g@rp@g WHKEr apeutic

agent. 35 3lheaVhiehdinaudaameh Ught chaiif vaaiabieredOnydwnsrising the atiey agheut i ¢ agent
is a cytotoxin. -91 WO 03/ CT/ .32....The j mmunoconj ugat e of
claim 30, whiSHBFIEes ﬂaow»%@Sﬁﬁ%@%@ﬁ%ﬁﬁﬁﬁ%ﬁg%%& she. 33, A

pharmaceuti cal conposition conprising the i munoconjugate 5 of any one of

claims 30-32 and a phassmceyhiicalby hafeeR-ABIBnANlibfly thifbonfiitds 361 At ed
nucl ei ¢ acid nol ecul e encodi nq@;r@iéeurran anti body of "any one of clains
1-27. 101535, bipgagite 60t the] onpcloppbaniibedppf elpiim 4%34, wherein the
nucleic acid nolecule is incorporated into an expression vector. 36. A
transfectoma conprising the expression vector, of cl.aim35. .15 .37. A
t ransgeni ¢ non- human agﬁmal A%H?%ﬂeiizbma%wwflﬂaalﬁahﬁ?@ COMRTBHR %Ny one
of cl ai ns 1-ReAvy'ohsin@nd htvnen lighthdganvaiableregionmeomyprisimg theasiao acid

sequences shown in SEQ ID NO: 10 and SEQ ID NO:12, respectively.

20
27.  Anisolated human monoclonal antibody that competes for

binding to CD30 with the human monoclonal antibody of claim 26.

28.  The isolated human antibody of any one of claims 1-27 produced
25 by a hybridoma, wherein the hybridoma is prepared from a B cell obtained from a
transgenic non-human animal having a genome comprising a human heavy chain
transgene or transchromosome and a human light chain transgene or transchromosome,

fused to an immortalized cell.

30 29. A pharmaceutical composition comprising the human antibody of
any one of claims 1-27 and a pharmaceutically acceptable carrier.

30. Animmunoconjugate comprising the human antibody according
to any one of claims 1-27 linked to a therapeutic agent.

35
31. The immunoconjugate of claim 30 wherein the therapeutic agent

is a cytotoxin.
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genone conprising a human heavy chain transgene or transchronosone and a
human |ight chain transgene or transchronosone. 20 38. A nethod of

i nhi bi ti ryogsoswk2 of a cell expressing CD30, conprising ®OMEB0Y/00Ago t he
cell with an effective anount of an anti body according to any one of
clainms 1-27 such that the growth of the cell is inhibited. 39. A nethod of
treating or preventingZa di BehdampRasaiugsts ofcdaims0, detpin therthesppquligegente| | s
expressi ng qg)aqadigi@mgé,si ng adm nistering to a subject the human anti body
of any one of clains 1-27 in an anount effective to treat or prevent the

di sease. 40. The nethod of claim 39, wherein the disease is selected from
the 30 group consistidly of Ajhaghicetitscal carapesitioractmpdrizsig ihe immgyeaocmtjhigate

| ynphoma ( A I- . ce B, QI obl astic
Iyrrphader?op;?qr%/ly(o §?§E§lg i&lﬁ(@e#‘& (%}éc}lgBFyrrp %ﬁ@;@?@%@%&mﬁﬁd body cavity
based | ynphomas, Enbryonal Carcinomas, undifferentiated carcinomas of the
[hino-pharynx (€. 9., Sehm ngk&ichl4iBIdie acif3siIkE MRl SBAR fmal ARRRIY S
Sar cona and ot her T-cgﬁ] or B—((:)e {; Wnﬁﬁg%s. 35 41. T g%net‘%g 0 clgi m
39, wher ei n By g ehgleimslPddgkin's” di sease. -92 WD 03/ 059282

PCT/ US03/ 00440 42. The nethod of claim 39, wherein the disease is

non- Hodgki n's | ynpho 43. . The t hod. of .¢cl ai m 39,. whergein.the

non- Hodg®i n' s | ynphonmee1's  5RGisagfeqpucielq agt @OﬁPﬁqfﬁ%&%WPﬂft‘ﬂﬁ‘? 44. A
met hod of t reelditgeid mahkcalein indogpaated ito anexpressibrserse. | nvol vi ng CD30
expressing i nmune cells conprising admnistering to a subject the human
anti body of any one of clains 1-27 in an anount effective to treat or
prevent the 10 autoi n¥fune ditsasisetomponrisingghhexpressionl vecior 4ficlahébei n t he
aut oi nmune di sease is selected fromthe group consisting of Rheunatoid
arthritis, System c Lupus Erythematosus, System c Sclerosis, Atopic

Der mati thds, Graves' di §7easeA tiansgamiroRen-human aimabviich jeypregss therhugnan

granul omat O_Sdnfﬁibo@TBﬂéIgr SiendichiiBs 1T Gihkfeink $8 danodhldioR-masat MimbIHAGE | OUS
nononucl eosi s, H'V and her

es vi.rus associ ated di seases. 46. Th get hod of
any one of cfAPHE TS a0 heayy, EDaiD, HARSECaR oY tb%’&émf)gloé%fﬂ? ?ﬂfﬁ? 4D a
t her apeut i c ligheohain 2@ngpéne dheansehtoatbsomec!| ai m 46, wherein the therapeutic
agent is a cytotoxin.
20 38. A method of inhibiting growth of a cell expressing CD30,
comprising contacting the cell with an effective amount of an antibody according to any

one of claims 1-27 such that the growth of the cell is inhibited.

39. A method of treating or preventing a disease characterized by
25  growth of tumor cells expressing CD30, comprising administering to a subject the
human antibody of any one of claims 1-27 in an amount effective to treat or prevent the

disease.

40. The method of claim 39, wherein the disease is selected from the
30  group consisting of Hodgkin’s disease, anaplastic large cell lymphoma (ALCL), adult T-
cell lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T cell
lymphoma, HIV associated body cavity based lymphomas, Embryonal Carcinomas,
undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
Castleman’s disease, Kaposi’s Sarcoma and other T-cell or B-cell lymphomas.
35 :
41. The method of claim 39, wherein the disease is Hodgkin’s

disease.
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48. The nethod of claim 46, wherein the therapeutic agent is a 25
radi oi sot ope. -93

WO 03/059282 PCT/US03/00440

42.  The method of claim 39, wherein the disease is non-Hodgkin’s

lymphoma.

43.  The method of claim 39, wherein the non-Hodgkin’s lymphoma is
5  anaplastic large cell lymphoma (ALCL).

44. A method of treating or preventing an autoimmune disease
involving CD30 expressing immune cells comprising administering to a subject the
human antibody of any one of claims 1-27 in an amount effective to treat or prevent the

10  autoimmune disease.

45. The method of claim 44, wherein the autoimmune disease is
selected from the group consisting of Rheumatoid arthritis, Systemic Lupus
Erythematosus, Systemic Sclerosis, Atopic Dermatitis, Graves’ disease, Hashimoto’s

15  thyroiditis, Wegner’s granulomatosis, Omen’s syndrome, chronic renal failure, acute

infectious mononucleosis, HIV and herpes virus associated diseases.

46.  The method of any one of claims 38-45, wherein the human

antibody is conjugated to a therapeutic agent.

47.  The method of claim 46, wherein the therapeutic agent is a

cytotoxin.

48.  The method of claim 46, wherein the therapeutic agent is a
25  radioisotope.
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