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Accordingly, CD30 is widely used as a clinical marker for Hodgkin's lymphoma and
related hematological malignancies (Froese et al., J. mmunol. 139:2081 (1987); Carde
et al., Eur. J. Cancer 26:474 (1590)).
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CD30 which are effective at treating and/or preventing diseases mediated by CD30.

SUMMARY OF THE INVENTION
The present invention provides isolated human monoclonal antibodies

30  which bind to human CD30, as well as derivatives (e.g., immunoconjugates and
bispecific molecules) and other therapeutic compositions containing such antibodies,
alone or in combination with additional therapeutic agents. Also provided are methods
for treating a variety CD30 mediated diseases using the antibodies and compositions of
the invention.

35 The human antibodies of the present invention bind to CD30 and inhibit
CD30 function (and CD30 mediated effects) and/or inhibit the growth (e.g., mediate
killing) of cells expressing CD30, such as tumor cells and cells involved in immune
diseases. Such cells include, for example, bone marrow cells, liver cells, lymph node
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monocl onal ﬁ%&g&%l/mﬁfﬂgdﬁwqw}@%ﬁ& hiﬁcﬁﬂi&llgr%gl n&leﬁ‘ﬂ"ﬂn'n@&ﬂéﬁhlmgoh (a) are

encoded_by huma a nycl el,.c aci ds npri sing
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NOQ:3, 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:2 and SEQ ID NO:4, respectively, and conservative sequence

30  modifications thereof. '

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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35 NO 7, respectively, and conservative sequence nodifications thereof, or
(b) include heavy chain and light chain variable regions which conprise the
am no acid sequences shown in SEQ I11) NO 6 and SEQ I D NGO 8, respectively,
and conserw@bigsessequence nodifications thereof. -3 WPcRRE29482
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respectively) "@1%33 s )3 nd Fi gure
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(SEQ | D NOs: 3RMpEFARAIE®, acidsspueaes Yeamine K 44, 46
and 48, res PeGitletieet ¥ tha CORIQUBRD) vnu lomasegmrsﬁewn in Flgure 7 (SEQ D NOs- 14,

‘16 and 18, respectively), Figure 9 (SEQ ID NOs:26, 28and 30, respectively), and Figure
25 11 (SEQ ID NOs:38, 40 and 42, respectively) and conservative sequence modifications

thercof, 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:20,

30 22 and 24, respectively), Figure 10 (SEQ ID NOs:32, 34and 36, respectively), and
Figure 12 (SEQ ID NOs:44, 46 and 48, respectively) and conservative sequence l
modifications thereof. Alternatively, particular human antibodies of the invention
include those which comprise a CDR domain having a human heavy and light chain
CDRI region, a human heavy and light chain CDR2 region, and 2 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%
homelogous to the amino acid sequence of the CDR1, CDR2, and CDR3 regions shown
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nodi fications thereof. Alternatively, particular human anti bodi es of the
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TRAPS In stildpa oﬁm 3a&th%nan anti bodi es of the present
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a) specificity for thelnsttieaothey empodiment,fhe kugnagrantibadies of heerosentwi t h an
affinity COﬂ%ﬁﬂﬁoﬂan%c&ﬁWmoﬂﬂ&erﬂwfcﬂ[o@.ﬁ@'ﬁ‘bbdfn@bou'[ 108 M1, and

nore preferably, about or higher; c) an a5500|at|on
constant (K, ,,,, ) wtha)é%bé\ﬂ¢f%&ﬁ1€é&' about 10', nore t"preferably about
10" and nidst preferablky)mafbmmmm}}&h@aﬁnwmm iableag abastt ant  ( Kb)

from DGO of AR, préferbbly sbou 10BAEL A horsetbiabi} Abu 02 488 ggldngfier abl y,
10-5 s-1, and ngit preferably, 10- 6 s-1; e) the ability to opsonize a cell

expr essi ng o/ f) the ability to inhibit growh and/or nediate
phagocytosis and ki | | i einassocistidn wnsand (Kg.9)iwith CII%of(ablegst abaut §Qfmorecel 1) in
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or less ( ,|nV|tr antl- teln ent.ion can be
produced F%’ econbi nant I @)M”a‘“ §t°°'ésé‘1nf %’m bﬁ?&_@ex&lp ) L hocytic

cell) or be cboutilots ahqrembfegabm P& h:;ddrmodbpmfemhlyct()'éxﬂ; esses the anti body
(Le., which includes ae%,é:&luj Sinartefl EHR tﬁgg%nl ¢ non-hunman ani mal ,

e.g., a transgenic nou no | ng a eavy chaln
transgene and a human |t'b°rﬂb%¥1'éfqﬁh‘lf’ g’g’eﬁﬁgﬁf E@ng ﬁﬂ@ﬁ%%@‘ f used
to an irrm)rtadellzeqi_ressihg§1D30(!@aﬂwnbnccﬂ]lalthemmenﬁhumammomﬂlsmm es are
produced Ry gohdeRtatfbnHR b BY L ﬁlBﬂcJ&%%'tﬂvﬁ&)ﬂGl (SEQ ID NGs: 1-4), 2H9

(SEQ I D NGs: S 8) and 5£11 (S not her .aspect, the
i nvention provides a ttafsy Noﬁﬁﬁ‘e'?r?}@”me“u h'can e "DH

recombinantly in a host cell (e.g., a CHO cell or a lymphocytic cell) or be obtained
directly from a hybridoma which expresses the antibody (i.e., which includes a B cell
obtained from a transgenic non-hurnan 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 ceil). 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 a'h‘ansgcnic 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

-5



30 animal, such as a transgenic nouse (also referred to herein as a "HuMAb
nmouse") , wouhiossexpr esses hunman nonocl onal anti bodi es tRVUS93MH4E 0 CD30. | na
particular enbodinent, the transgenic non-human animal is a transgenic

nouse havin [isi .A. -h 0 chaimn SA8NS a human
Tant ohai n IR iR el Wy W oaRR 6, £ gl A BRSP4,

i nvention. m@wm@gm C non- hurran 35 ani mal can be i mmuni zed with a
purified or enriched REQRAAAY,IAFeCinolEeBisp an}msmenﬁdwteﬁld&qkélﬁe&npreSSI ng

%):326 Plr gf gr&ggﬁép heptrqms&hgl C non-?I ma a.glgabo(#eq-gnﬁﬁgqgg%%r ansgeni c

anti bodi &s mmmmmmcmms 'l‘lyd\iysolbndegmthgleDJ
reconbi nal | fiper i LRS00 58 RETALBIBLANA o &é‘&'sd‘ﬁ@é(ggg bR,

| sotype swi I'ng nmay._occur assical of pon-
swi t chi ng. fEREmaaiaptiD3q @@@%efarﬁ!{c bybridomas (i.e. Waich prpd Waﬁr ovi des

i sol ated B- agiiD3® d‘nhﬁ@dxes)hfe%mswﬁﬂh@edﬂﬁﬂnﬂﬂfé&ﬁoﬁbﬂw in®éntidgscr i bed above,
e.g., a transgenic se ress CD30 anti bodi es. The
i solated B-cells can &%@gﬁ%F@MM%%CPB%W i“AhBital i zed cel |
Lobprgvlﬁie Eabtsmcdm(lgftgmhsdmldymgswhlnh)zxpredsthmgmbodmtorcﬁRO:kawdiamlbdi es. Such
ybri domas HERR e al so

i ncl uded wi tdﬁllﬁbl%lﬁyw&ggggegsﬂgﬁg %gﬁ ?Jlo‘trzl é’??ﬁ%ﬁ@@“gﬁe ei n, human
ant i bodi es #fcorgiag n@éﬁ?qhwse%ﬁstb%prea_@t%%n%o‘eﬂwﬁ PINFENE donms

whi ch expr ekeminosytidnabDayibodies whith bindeé Bik@sh €ndo. hﬁ@ﬁémmaﬁxﬁdny,t&e(pressed in

a host cell ce ar_a | ce ccardin I n

anot her asp %ﬁ'ogfﬂﬁ'h%es %’%IB“TL‘PE\?M% cn%%}%‘ %5& o ?:'Xsﬁg human
monocl okal mfp\b@‘eﬁlwsmhedf(em,hdvmmaammsmgﬁh@mném@mm t he
Touse, '12025% °“°rﬂ§“"‘““aﬂ“@“%tf"é‘§‘“ iieic BROUIAY A0 br & BOF of i il D aman
heavy chai n?® ﬁléﬁ ¥’&H§e‘gl}ﬁ9ﬁ.ﬁ FI‘%IW fﬂ%%ﬁ@ﬁ@ﬁ%ﬂﬁﬂ%@%ﬁf Il or a
portion of exprasibg hGBROCDAO! Blrelly je, g. vipieniceB-pells) bf thel animab areitienedbtamedpar at i on
of hurman CD3 ,W gn(e.9.,

spl eni c B ce i s &ﬁg&é&h&ﬁ%ﬁ@%ﬁﬁ&&gt@n uge%tgﬁhh nyel oma

cel I's t&0f ofRne aibodigs againgbB38el | s that secrete human 20 nonocl onal
a][lti EOdI es agai nst Cﬂﬁ@gtanbﬂleyﬁpeﬁmlﬁmﬂnﬁranﬁmm antibodies ofdht inveid aat i bﬁdi es
of the invepti rivatiz 55 anot er
functional ?T%) g@zeﬁéﬁnkeg?o 6rco—c Ee%%ddn%z?n%&hg?&pcg&%gm& ?E ¥.\ﬁo

fragment). mdeamm(esnaeﬁﬂbufmmenr amxagmlr:,bnn@nbvglwpmttge@nbu@ﬂna he

i nvention Cﬁ&u&?oftﬁé‘ﬁivbﬂﬂﬁ'daﬂbéﬁﬂi&ﬁ@mﬂ?lﬂked )@Qf}ﬂiﬁbﬁﬁial EUghg, Remetigenet i ¢ 25

f usi on, ,noncoval ent associ at.i on or ot er mol ecul ar
Lt o1 628 iR, mbeo g Esotiih s pyraig to 06 or St Hihe? %D?@Eésﬁltrq S or a
mul ti speC| f such ansndhed witibody (e.g., to produce a bispecific or a2 multispecific antibody), a

cytotoxin, celtular 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 Fec receptor
(e.g., a human Fey receptor, such as FeyRI, or a human Fea receptor). Typically,

bispecific and multispecific molecules of the invention comprise at least one antibody,

or fragment thereof (e.g., a Fab, Fab', F(ab")y, Fv, or a single chain Fv), preferably a
-6~ :




cytotoxin, cellular ligand or antigen (e.g., to produce an i munoconj ugate,

such as wo o3iesmaenot oxi n). Accordingly, the present i nvegtriusoyenmonpasses a
| arge variety of antibody conjugates, bispecific and multispecific

nol ecul es, and fusjio rotelns 0 whi,ch bind to CD30 expressing
cells and V\ﬁ ”@ihocg' lfs@iﬁt‘?%thf’lﬁ?’%gg'fadiﬁﬁ cl'r:rﬂf%p oa‘g'\?fﬁ‘ﬁy ls. In a
particul ar portiotitbexenf (e.g Has amahicmgxopmmrdpismanﬂm@pb&rﬁmnmgwnul tispecific
nol ecul e co Hﬁ?&ﬁn l#%ﬁ”;,gr CD30 (e.g.,

a human ant@Cl%d(iﬁgﬁﬁﬁ% y .or _Tragnment gé‘gfn rret Ielr eo nd a second

bi ndi ng 35 BpE being,human in ofgishn ef f ect or ceII such as a binding

speci Ll csty for an FQAdcemiglﬁ,rthe ﬂénesdt mg@mﬁ&ﬁfiﬁdfmdéslélsg&ﬁﬁf?ﬂrmulﬁbbé&ﬁes ::cyR:
or a human | ic and nul tispecific nolecules
of the |nve'§§1%8 %) fé"’é’fﬁp élgﬁoemﬁlsﬁg E SF- €& ZJWERR ig(hereof (e.g.,
a Fab, Fab' recmbegzan F&gammaampuog(ﬁwkhwqh asmmmca@),smgn EORWO

03/ 059282 PR 0 ndh a
"chimeric &J{E/ umani fﬁﬂ%gogﬁh%%ortﬂrgﬁr?ﬂa ?Jé‘% eegot‘wﬁ) has a

var | abi e r cfasnge 5«#? %ﬁ ePIBYPTARTEETRbH Repteon B SurfeeoRys ctdTed 1 rom a
non- humam) agel] ngdyn(oﬁo@rte, rrm(tfdpﬂiege Wahbcﬁda&:drrﬁm hﬁuléwlcelmorntdbp}e&ﬁbd ?el ng guman
in origin Lovention. includes bispecific an
rrultlspech‘@’dﬁ?rﬁ e’cu glsﬁlﬁcf‘ﬁeﬁanb @ﬁfpemg H‘i’?ﬁﬁ"&gg gﬁﬂecf%t lpﬁ Ii"gereceptor
e.g., a hunwhich pdistinetlepm dhe memgnogloamlnFEc(ganigGm&@qaﬂnndmﬁseR)fthesuch as
FeyRl ( CDB4pgerk: &Y%érefo@%bmdﬁggfﬁﬁx%&ﬁ&@]:ﬁ% HRmdlGl&GeRor s, such
as human | re é}glﬁﬁ &r so.can be targeted. The Fc receptor
i s preferab Whegggpgﬂn?} deve Q‘é'E'E‘“B‘Pgl%lﬂméffector 10 cell, e.g., a

nonocyt By nacr ophage Inyetanothet aspatt,etﬂe pmmnhwbﬁmm peevilles mmhoﬂs[fmef er r ed

enbodi nent [ qggﬁgm ﬁ R

recept or atmyggllngﬁaﬁﬁol}h&s I St |é1 ir;%?n6 %ﬁm%gﬁggwﬂggﬁl n (e g., 1gG
or 1gA) bi et ef anangbody, antitody éﬁ‘t“(ﬁ“’c fthrepeutie, GOmMPOFHION &e t he

lbl S plec i f } c mﬂumlLsmt;)lsfmcmé gowth be thelcelbisi mmamid, Ip bﬁs&ﬁﬂodamﬁhuis mkmi cal

evel s of i/ u ot |nvent|on
provi des m@%@%&@?g ofﬁ%c%lﬂﬁpﬁ%sséﬁ F}‘ é’?slcg e‘ﬁf Pgélgﬁ ‘%Bs

cont act?#hg exampleeby ADKG. Hnyet afothes tinbedimantoin un&ﬂiodancludﬂs ikl bnig of l‘hﬁ Nlbody

greg:MVﬁt 'O}’etéii)re@il chb;%?] Hs'gacyt%msom@eu&he rifrab Al BiRibiRA wikleah that the

killing of lf‘ﬁ’é‘gé’éi”ih‘bé% ggﬁ:tq@ty@ﬁg@lsl %‘J’DOdI S eCIé'Jf]OeE‘ftf“é‘é‘i%cfP e ‘?’: gdefsor

20 exanpl e, e)dampl%w{ﬁreskls'grmm:ahy)rdmed miihmd‘aMgeﬁ fie., nathhutctrossaeagtieity ki | | i ng

f th I 4o 5354'{‘]&1 abl
E. |1 eg gre [ nh| E’Q‘?e w t hout Emfl | ng or | P%nsfl?eu%#% ac R@ﬁﬁf ce?ll S
whi ch d& notandg eplidled ysing th odjes °§§’§H%Yf‘@“°’é3@ﬁ

structurall Qka.ih@lcaﬁ:ﬁﬁbr ealsl b@mﬁm eiks) lg.eﬂce(us, ' mph \wbiidredlls, Skhﬂ&ﬂs,rspfteﬁ ivity
cells, thymus cells, tonsil cells, 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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to related but functionally distinct cell surface antigens). Cells
expr essivgofdasssz Wwhi ch 25 can be inhibited or killed uspogusésmohoman
anti bodi es of the invention include, for exanple, tum)r cells, bone nmarrow

cells, liv ells ells spI ceIIs t hymus
cells, tonetﬁ‘ﬁsgI %d's%'g%%ﬂ?ﬁ #@%@8@&{ cﬁil"ég y‘PB‘EPQ‘Wn cell's, Reed-

St enber g céiﬂampleanﬁplmmelmswdhcwbpma(ndhﬂp)evenieﬁmchnkeormrphi c and

| mrunobl astw E"%thﬁn&tﬁ Sg dpRocyt es. 30
Accor di ngl hupman antlg%&) I es o%ﬁﬁﬁ resent 1m %ﬁ%?%ﬁ‘eﬁ"gﬁ 'ge used to treat
and/ or pre atifis, Graves \disspsecHashimatg] sth Negaer’ pgrapomptosis.Omenjs t he

ant i bodises symorne,tcmaﬁ@reﬁalff&m RGutk ﬁxﬁsatﬁ;us:moﬂaﬁ%a@ig HI&idteffeY viths €ases’

|
t hat can be tre %ﬁeég anel i orated) or prevent ed include, but are not }
limted to, Oﬁﬁ%p%bs@ di seases and autoi mmune di seases. Exanpl es of |

t unori geni c di seasesIMpa'hctdareuﬂ:edmumabﬁﬂc mvdﬂtmn,ﬂﬁspbje@téntngd i ncl ude

Hodgki n' s dj t T- cell

| ynphoma. ( TLE angl ol mu wﬂ’l [?)F%st | c ﬁaﬁie{ﬁgga q%e T cell

| ynphonme, t%rg Wﬁe SXRIPSFORAX Car ci nomas,
undi f f d0entattig d)f@ﬁFG gf ah%a&ébcﬁ@r@f@fﬂd?&ec{eﬁtoﬁ, sucwhm,ﬁaﬁ@e s tunor),

-7 WD 03/0 3/.00440 tl.e | Sar coma and

ot her T-ceﬁ?ggﬁﬁ%gg f%ﬁ’r‘l 'ﬁa?%a%g{%ﬁr%?agg‘g j'ﬂq%cﬁr H’E‘ﬁcﬁ zaé'gses whi ch can
be treat ed stimulating M@M)memmlmyﬁhmtm feyw(6M-c Lupus
Eryt hemat OWP] e TRy (TG aftPhushor A& 1§fact@? cal%éi%%ﬁnc Qgeﬁéase

Hashi not o' s roi di t| ner s ran rrg synd chronic
renal fail dRHdCAING q'hﬁr%@p BEPIATIT IR V6 rt\bl%&aqv@mpf 60, fisplatn
associ ased bﬁoﬁﬁﬁ&%ﬁlfatb,l’baﬁnmné whldraﬂblmnbmﬂldyﬂnphozﬁhddnde hpdiexhirend, t he

subj ect bel ng "adm 5450 HBANLAPLS bkl QREthNOLARRURL ¥ L

chenot her apeuti c agent T34

enhances ofhe inyANEPR sgainsh eansaynells wihish dqm%@a%&@v@&%@? 0.4he Mbpélé%?ﬁﬂor e.g.,
an Fcct rege l@&-@dlmﬁ:ﬁstﬁ@d &l ah W[ch 88 oflohivatcifacts expréBdisifdf Cyt oki nes

factor (G 50 Sf afa istpels St @ﬁlEmﬁ@@é‘r?éwimﬁ@'%ﬁioft'(?;“vlatc'sﬂ?

interf éﬂonhym@gdﬁbbqs)qxpmasjom ofBP3hert tupwr selisadiyorphoRihg-prepaiphiomsauitatiefoapeut i ¢

agents i nghMeesra L {rhind Pﬁédd%:salg& JTTolaN xor ubi cin
(adri amyci Hgﬁﬁ at | H‘ﬁ%?ﬂ‘g?"é%%jgm n ?&IB g’t car rrﬂltstﬁrlldr;\e lﬁ&g’?gnbum |, and
cycl ophosp 8 e Y adsainisteres infaveponsly. (Suitabls dpsaget of lymphekine,cy of hurman

ant i - CD30 agrjﬁttallsaehr@s fain 10,000 1011000000 noiagpitiastt cancer cells which do not
uhi'ch upr bqul at es of “ER A9 Beiften R Bod R el kbl | 20 20N
| nphokEhe Peleptngds Visre oftit eivo ghepsessn é‘élﬂpOa@e@aranle, a®y for dpgnesiagtneous
expr essi on CYf30GEIRERd Absehdd M oférhBodithotTRhRKS RBiere@BALRIAHAS aShinbiR0 Be f OF v
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.
_8-



adm nistration include interferon ganma, tunor necrosis factor, and
conbi nat wores/osdeszer eof . These can be adm ni st ered i ntrarETais83gp440Sui t abl e
dosages of Iyrrphoki ne typically range from 10,000 to 1, 000, 000

units/ patiegt.. I anof her ec resent jnve rovi- des a

met hod for 35“ Elic i @Egm (geﬁi\? gt e b ?m ﬁfw

sanpl e, e.gs o“fnonSEFHQ]E hap leatasingdio $heolwa vy chmmm rrent
L“Linl?o?C“%%ﬁvagafW%”ﬁ%mﬂ“g .‘E‘é@s‘hﬁfﬁ“ﬁﬁfd‘*%&%‘%ﬁfﬁ'n°?8r“;n“
anti gen-bi n & Or 3@&%5 8% qﬁ’éﬁ‘ kg cha®s £ or mat i on
Sf a co gﬁ)l( eresfretivele of hMpmwmwmaMammlm tHeanwebtidenseysencéren h30h
etecte ey W Si e g with the
test sanpl elg) corrp:E 'S ?‘#@@B%ﬂﬁ@bﬂr I es h% v%%{/ml a@*agtill cally

si gni fi cantWﬁWEﬁﬁh‘Wﬂk@3W¢}bﬂﬁiMdﬂéﬁbl exes between the sanpies is

indicative the preseng@ngthe(dR é}%ﬁtﬁaéhoﬁim@wtﬁ&aﬁégﬁcﬁmot her aspect,
t he |nvent|§lﬁg{)row des npucl e| C aC| mol ecul é& %35 ncod mg human anti - CD30
4

ant i bodi es HABLOSET STBRASTHORR FIBATISITE Qe OF {gFg CPBINAHRN oy RupaAnt- 55 wel |
as recotbi n6HBO qubods:smg&theewith)asaxm dh aiparticulde ebhbediment, diecomposidornf t he

oroduci ng « fEte BB Br R He F%e%&é%g#%ﬁ%smgﬁ**&?@?)meimnpassed
by the mve%&ep@noragsnmh@émm FPIFSFIO QUEKPresaion of mokaculssic| ei ¢ aci ds

provi ded byelph@sédvieTiecon célRRich 8€GMLESR WhidhQipr églma‘a@ceutpfm@n offfitown in SEQ ID
NO 1 and SEQ | D NO 3, encoding to the heavy and light chains - respectively

of human anff® 0 anti body (HuMab)17Gl, the nucl eotide sequences shown in
SEQ ID ND 5 and SEQ Iﬂbrhi@eiﬁznmanﬂamgnttandpmem'amqf Chip mpdjated disedses 5

Cequences. Hniln BEIBRET 4 5%85"8‘ %P‘%%%‘% %%M%Enco %ét‘%‘*ﬁé"héiﬁy and

|i ght chai nEbigcisy plcth ?’PB%!“ ghiverlogaacs LErBIYithble FRpte wgipp, |
anot her aspeasgh as idj&npnmheﬂmmemﬁadmwbd&ﬁommmpeutfomabﬁy -plisegnost i ¢
conposition “’&w{oldﬁélﬁg one or nore (i.e., a conbination of) human anti- 10
CD30 anti bodi er with a carrier. In a particular enbodinent, the
conposi 2¢on furt her i In@nothesaspast the pressakinyRiion Provades 9B SPWRRGPBIEAtE. such as

cytotoxic og. rﬁdhﬂhﬁﬁ’dt@m&ﬁﬁéﬁﬁclu@és aﬂﬂﬂjﬁh&n&mmﬁhCDBOWS(Qf@?:O expr essi on
or expressi

f ol ec ressed fector cel h, as. G\ CSF
whi ch upr egﬁ'lvﬁfﬁlé’g "8%?%{8&%&&6‘% paulc ageélgéﬂ?etbﬁs CYIBORG ?geﬁ%’e PHOOYS i vo
treatment aagénprehemothempeatic moanmdnmuppdes&easmt, or qu gatirinflaninegteryes of t he
present i nvsg;l-fl 2} A ﬁdmtgeoﬁiaf&ﬁ%haeﬁ%l &Rk @ndtory Qgemn subj ects) at
therapeutlca ect) ve dosages Usi ng agl wtabje roge ..
admi ni s€?ati on, temanvely, uman anti f the invention can So-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



such as injection and other routes of adm nistration known in the art for
ant i bodywobagem2s2cl i ni cal products. 20 In anot her aspectecTiuses/gissent

i nvention provides an i mrunoconjugate, e.g., an immunotoxin, which includes
a fully hurrﬁn aﬂ*BCDBO antibody of the invention conjugated to a

t her apeuti ¢ CRIPTIONRQE THE DRAWINGS: agent, a radiotoxic agent, a

chenot her apeut i ¢ dr ugfigane Jiisragraph epmpparingidese dependent binding ofiat-CD30I-ammat or y

agent, o MU €167 H4F MG SKhiANShEHA dabuliahy BB AL or Y agent. 25

Al ternative man ‘antib I nven i on can be cCo-adm ni stered
W th such therapeut| c and cytotoxic agents but not linked to them They can

be coadm nistered sifprtaies ucam t61§dﬂ1gofhﬁh—@D§0ng|e

@6k
adm i st a @Wﬁi@&?ﬁ*‘ib@ﬁi&f R PR &b&ﬁ@%ﬁ#@@éﬂ?@éﬁan ol ude

cyt ot oxi ¢ dipent.$40.r adi ot oxi ¢ agents or 30 chenot herapeutic agents, such as
doxorubicin (adrianycin), cisplatin bleomycin sulfate, carnustine,

chl oranbuci |, cycl ophgspham de hydroxyurea and conbi nations thereof. O her
features and advant addgef is #graph semparing masenuciear gell-medintedantibedym ¢ he

f ol | owi rpg dﬁb&ldb@t@eﬂ&l%@éﬁ@tbﬁéﬁr 30540 etRkiRSs Mo BelBHytdnél-CI030 ReMEky)St rued as
35 limti n%gcgh&e@ogt{ﬁ S’PF [g}‘ grences pat ents and publi shed patent
applicatio 4 re P pplication are expressly incorporated
herein by reference -9 V\D 03/ 059282 PCT/ US03/ 00310 BRI EF DESCRH Tl ON of THE
DRAW NGS Figure | is g%sp ti-CD30 -
HuMabs, 1701, 51711, %gﬁga 2%1%1 pe %O?ﬁ?%%dco%mﬁgw

Figure 2 i sceHulgr axtefoxisimn af -3 Hedekinig HE?U&SW@HHT%Q)H“M#P?J@O Hul\/abs

17Gl, 5 1, 5KEHRMenddh isatgpe/dmtiebnt rol to the Hodgkin's |ynmphoma cell [ine,
L540. Figure 3 is a graph conparing nononuclear cell-nediated antibody 10
dependent cellular cytotoxicity of L540 Hodgkints tunor cells by anti-CD30
HuMabs, 17Gl, 5F11, Figwe dddndi® dre grapipehewingriohibitioh gf eell growsh using aph

corrpari ng nEpasyseriredi ated anti body dependent cellular cytotoxicity of
L540 Hodgkin's tunmor cells by anti-CD30 HuMabs, 17Gl, 15 5F11, 2H9 and an

i sotype control. Figure 5A and B are graphs show ngi nhibition of cell growth
using 26uvab 5F11. 2@FigurgGisa Graph showinggrowsthimhibitipnopf@ID-exphesking i on of

CD30- eXPr €53ty 5P 41 vl Vil & bbghhel bsbi3ioB, @ Xenogr af ed mouse
Figure 7 shows the nucleotide sequence (SEQ ID NO: 1) and
corresponding amino acid sequence (SEQ ID NO: 2) of the V-region from HuMab
25 17Gl. 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
17Gl. 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 V-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,;regxon from HuMab 2H9.
CDR regions are indicated.
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Figure 7 shows the nucl eotide sequence (SEQ ID NO 1) and correspondi ng
am no acwdoyeyemnce (SEQ ID NO 2) of the Vr-region fr @#QTHSAMe44025 17GL. CDR
regions are indicated. Figure 8 shows the nucleotide sequence (SEQ ID NO 3)

and corresponding armg Vs-regi on from
HuMab 17Gl§EE§9~?DR regl %ﬁ%ﬁ%ﬁﬁ%ﬁfﬁ%@ m;geot | de
sequence ( Popslieg anyn segwence e Yudegion Q ID NG

6) of the \&F1egDRyefioasndaiddibate?HO. CDR regions are indicated. 35 Figure 10
shows the nucl eotide sequence (SEQ ID NGO 7) and corresponding am no acid

sequence (SEQ ID NG 8) of the V c region fromHuMab 2H9. CDR regions are
i ndi catéd. -10 WO 03%@2%@@?%8@8&6&%&%%&@@5&2!1%01\&&% nucl eoti de

sequence (g ?1%)11 @?@J ' {rd Q I D NO

10) of the V E&Jg,@n%{% rom Hul\7§ﬁﬁéllgé wcgg?‘%ejg&otﬁgvgr |n§| cg{e . 5 Figured2
shows the mdlebP R Rsgiopyredrdicatsd=Q | D NO. 11) and corresponding anino acid
sequence (SEQ I D NGO 12) of the V, region fromHuMab SFII. CDR regions are
i ndi cated. Figure 13 t.he cI e e sequen 50, 51,
52, 10 and 53) of 1 ﬁ% £33 s e geﬁhg%s"-&“ C &%@Sﬁ@is&%‘?%g and’ L6,
respectlﬁvela;ld 58) efutheg ssemugmpﬁnﬁmmag}/@hm AR} anddch, esp&cmlvelyust er A were
able to inhibit FITC | abel ed HuMab 5F11 binding to L540 cells, whereas
antibodies to clusters B.or Ccould not, indicating that SF11 binds to or
near the cluster A efigpéf iseraghglpwingshat anghodisg te h weralds toect s of
Hu:v:ab f?ﬁé @anmmwedeabwn%mh gQb (I),Stm 33151} ﬁﬁeﬁﬁ%cgmpﬂ O%wgiﬁ?EEmn HL
cells isse t e

| NVENTI ON Foqggﬁ?t F‘ﬁ‘{%ﬁ?ﬁ @'ﬂt %ﬁg@r“&‘éé ?rﬁ%%ggpﬁg %’b‘?ﬂ)ased t her api es
for tdéati ng and di agnosing a variety of disorders nediated by CD30 and/ or
ODBO_ expressi ng. Cel Ik SisgréfhSAbHRG SheRiER Sr BUMASEI tehthRhdbd we of fects

ant | bod s MSgFALh Qi mise sﬁﬁ“"ﬂwﬁéffﬂéf" ipadsrid, and

i nhi bit suckodelincti ons of CD30 or CD30 expressing cells, particularly in
human therapy. In one enbodi nent, the human anti bodi es are produced in a
non- hu%n

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides improved antibody-based therapies for
treating and diagnosing a variety of disorders mediated by CD30 and/or CD30
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 a2 non-human
transgenic animal, e.g., a transgenic mouse, capable of producing multiple isotypes of
buman 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 freatment
of disorders associated with CD30, such as tumorigenic diseases (e.g., Hodgkin’s
disease) and autoimmune diseases (e.g., HIV).

211




transgenic animal, e.g., a transgenic nouse, capable of producing nmultiple

| sot ypeswas o3oByzepn nonocl onal anti bodies to CD30 (e.d.,pdg6soszhssio and/ or |1gB)
by undergoing V-D-J 30 reconbination and isotype sw tching. Accordingly,
particul ar aspects of_the invention include not only antibodies, antibody
fragments, and phar malkiderdbat thegrpssss inyantien maydeaurre readily nnderstondn- human

t ransgeni c amaﬂmieﬁms Hedigitldefinsdd Avditiondiaiefigitions ale sy forl @@ougheiosé onal
ant i bodi es. %&_&IM&Q ng the anti bodies of the invention to detect a

cell expreSS|ng €ither in vitro or in vivo, are also enconpassed by

the invention. 35 %tﬁhﬁ@m"qm%@dh@D&%mtiﬁsu wmdmmchwahlwmm.o bl ock _

or i nhi b5t _GRBRAckSEYiriaBEbifbiheid shectks hoﬂfomgs of b €030 bhithlakeS, ar -

aI so provi ded apnd are u&gf u’I g%t he t at rrent sor ers assom ated with }
such HEFRIGRE Y‘é‘?ﬂée %E"‘"‘ effep aahody Rfitheut oi nune |

d| seases ( einyentiddl ty)the Cnm-Wﬁg@ﬁ:hﬂﬂﬁ&&Re ﬁ%ﬁ&%ﬂ@a&ﬁ&smgmﬂﬁﬂeg what the’

Dot o Bl SR B R TR ol SO bR I R0 TR Rl
descri pt i onligandé eneompassesrd @gmmsmw)éﬂsm@énfcﬁﬂ% Insepteferred changeabl y "
herel n. 105 é‘:ﬂ%dlﬂ@ﬁt?ﬂﬁ@%li@ﬁﬁdﬁ@ﬁBOL @Qfl@ﬁ mﬂm@mrm% 50f human

e
b| nd| ng of E{P%Qﬂ{g?tﬁ% Gfmgﬂ‘ggn%ﬁﬁsafﬁ&%@amﬁ?éy fis eh@%Wtﬁﬁ rent,

st he
growt h of ceitigen meﬂmessﬁ‘agoﬁaﬂ(phé,@cgtosw and/brkitiinga€lctl)s dxpressig CDBO.NIL or

bl ocki n b| | " onpasses
all (e. g ?E‘lg% r?gg? IJPl gan O? %Bg%pﬁnwﬂf%g&r eadn,qg%g%@gdinpnent,
.the CD30 | i guizen mediats@ wtmﬂ@ﬁmmmmssuw&%r TRAF5. | n anot her
preferrgsl errbodl nment Abhsi%dh&@m@fheﬁ!&nﬁfiﬁﬂ.\ ®thiBe | kdtveRg kPeelkpist he CD30-

antigen nedi gdﬁ%diﬁcéor 9,1-3 gﬁaa 9 togbl?‘ and/gﬁgkl 'ﬂ}gFﬂ of Ej’%'g’lfll“a‘itf
expressi ng

anti body of an dmgi-CB3@ nntltmdy as)cmihmrﬁ:tetﬂac growihgdithesadieate motinfeentacwithedl  ADCC
of cells exartﬁéﬁwgn@}ﬁg) e.g Xh&niicsh S mofta%uw'ageagéammm 20%,

growth' (e. g, ., 0 ten toin e any measur abl e
decrease i n?’Q (HFM%B% 55&4‘1%)'4/394%9@@;’1%& &8 with an anti-CD30 anti body
as conpzb ed to the grhwtittmofantibedySase:fearsdd to hetein incladestweladle mtibbdiamandant i - CD30
anti body, e S35 t 10%
20% 30% %8’?‘&8%}?%%@“?3@@%8‘5}(8%%%5%%@&238% b’aq#ﬁﬁl%elerm tﬂén | body" ?ats
referred toAnemtﬂw Yn@f%%‘@s‘a m@%FP@M%atd%t tworiyeayy (HDghaing prtitweg
fragment (i light(L) aﬁinsg@cer-ajnﬂsdtmbmwﬁmande ror&haﬁﬁ@nmﬁg digeeof . An

and tuo 1 i BREOT BB poHRRE PoSied o EhFasy COpe mﬁ%esw“ﬁgb'ﬂ?%?% il gen
bi ndi ngZ@or t1¢rcm as Vip arsbd heaiFp climihecnstantiagion. The hmlchmadommrdgma\w chain
variabl e regifRieaBPhee Rbfiths, Cyy, Cyp and Cyy,. 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 Vy and V| regions can
be further subdivided into regions of hypervariability, termed complementarity i
30  determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each V, and V; is composed of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FRI1, CDRI,
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 {Clg) of the classical complement system.
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25 herein as V,r) and.a heavy chain constant region. The heavy chain
const antwioggiosmsy s conpri sed of three domains, CH' CHrecawndoesosiach | i ght
chain is conprised of a | ight chain variable region (abbrevi at ed herei n as

VL) and a |ight chal nst,an The,, in co regl on is
conpri sed of onebdo %F@e@“"oj%W ‘étjgﬁn%ﬂgb‘fﬁ orglgp 5’
subdi vi ded partien” ,@gpm@eﬁlmhyfpsrtvaua ethmére frpgments ofah mmbpﬂ)eﬂm'm:mm thy 30
det er m ni NYaKiRGItOBRd ¢S A Antighd) 5@]93 e‘i'ttg:i)&
s ngb geeg @ J%Qhﬁ'&?ath% VL s coﬁ%osed of

conserved, jerped frarre egl
t hree CDRs é‘ﬂ g ff an gpidbo Y;&i‘“i “f‘rl § fiafufdengtipantibedioxy - t er mi nus

in the ffo:c |qugesmfdbarding%gme@lalehcom vﬁmithelfﬂgl“aﬁﬁm-}a Thﬁ vari abl e
regions o i contain a t hat

i nteracts V\#‘{}ﬁ @%?é%%ﬁéﬁ& #Emegﬁﬁ tag &% 3 Jrgu %\fa!lc[ngg-aég “gﬁ?ff $4B8 es nmay
rred: ag e t heofisho¥i, i 61 20hGpiidomainsof) eﬁ(ﬂbf)gftﬂgmmtsablvalsslfmmmfact?rs .
i ncl udi ng v, A and the
first gy Q%IF% &ﬁs' chwﬁﬁ?%ﬁn%ﬂtatw%g%%f B8] 5 D085
PCT/ 1JSOB?B%£§?£“" 'ﬁ?. géﬂ‘f grt2 bnfra meraﬁome Ethe (or

s:c mpl y lanVpﬂﬂW}pdD’lﬁamt)a,SI a:ﬂﬂrfaheﬁﬁabday, «@gmbﬁagm@ﬂﬁvmrdmle fra%DSrre(r)l;s
of an anti it .0 a il g.,

It has beenﬁg%%vvn TR 28 ?F‘I%Sa ti m@ﬁc‘%’)nsf’%s?{o‘? @Wo Hé?yanggﬁ{e body can be
per f or med b8P @gqmtxdcienmnmmgord@m §nrﬂ1¢mmye aBhdigh sl two domainisndi ng
fragments esppa m V%ﬂvu,ﬁ'etcﬁdé@fo HEE‘ ﬂﬁycﬂ%ﬂt gRd, of an

anti body i ncl ude ment en [ agire nsistin of
’ a(SV'Ftslet& ]’gﬁ‘%ﬁmﬁ“ Wﬁﬁ%t %‘é"ﬁa?/%ﬁ ®nt 19 r agnment

the VL, Vu," 8 I5R
c orerpr i slfng simgbe ﬁatmf clmgnmmlﬂcﬂ the KeandVy, aegihxmphirltmiﬁ;rhrmdgﬁalant ridlecudsnge

fon: (14 ; . F
fragmont coided s i %%9'%&??*&9%@5*‘?% doif el 1198 S08nlpeTRRE, (V) 2 T

anti body, (%A #ustortet o &LAFEhProeviietd dsed. et USSIsB57INS88k Sugh singleshgine) ,  whi ch
consi sts Ofanﬁbéﬂxesck?@als@mt@iddd{o\be)cn Eﬁ&damﬂnﬁm&ﬁmﬁﬁgé@mw gdeterm ni ng

regi on (CDR her t ho of the Fv fragnment, VL
and V,r, ar 2 %dé’h %8 y. ‘Zib n?@\“"f}é“s'jngf%vﬁnm I ng
reconblZihnttemm%dlsnovbytoahqﬁymﬂlesklﬂcnlthWEmdtb&tfragmamse@SpMemndtfor be nade as a
15 single %ﬂnﬁwﬁhﬂh&%éhhﬂ:e%@ﬁ@m%@an\ﬂbo&@ﬁ Va regions pair to form

R HEANCEE oy e RN IS S L R
USA- 85: 587 DibdiBB0. anSmtihodyi. rﬁplltepeshmahly candistiof dhemsicalyeactils mrfane e nded to be
T e B R Rt oy, e
those v h %wmim three cimpénsmalstaw [Faarpeterdtientas welles spacicrdaseor  utility in
the same nmadhaREtedstics! Eohfbmstiondlind REAIcBFormational cpitopes are distinguished in
that the binding to the former but not the latter is lost in the presence of denaturing
solvents.
Asused hcrein, 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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The term "epitope" nmeans .a protein determ nant capable of specific binding

to an antwiguam@yezsEpi t opes usual |y consi st of chenicall y reatusegiomde f ace
groupi ngs of nol ecul es such as am no aci ds or sugar si de chains and usually

have 25 specific thr d| mensi on I Bfetural haracteristics, as. well as
specific charge char ristintspdad tg includs 0% ALt P8 i Dnal

Fp“ope.s alrp'oﬂilspcptgbim‘rpmtemmrpeﬂitnbcbmplemwtiblnbastto:otdiﬁ'ekmbmﬁng)ut -not th;ah
atter is ein e
EERE Ot kit o L ath

i nhibition | cking
arﬁ gs;ads | ?merwﬂma%%mmﬁgﬂtﬁw?§ nﬁéﬁdbd RAibtnad aﬂ&cﬁ@@@l Eﬁ) g

i nhibition in e inhibition re y reduces or
alters the ﬁegﬁr&&lorﬁ@ve&xowp eomplex, &&fkﬂfﬁf%@?ﬂ%@%ﬁ&@%@ﬁ 0 bi ndi ng
occurs wt hsmclﬁclnbs bif ariesampie, thé moleculg may.bind to, errihietsct with, (e)‘a callMrthceduced
proliferatigm | | ude any
measur abl e% éﬂ|fir‘1;t gng#eng a%q’lfﬁlhty ot?pcélBS%fﬁ\rfkﬁZn in con'ltﬂgégt with an
ant i - CD30 a?ﬂmns’aﬁy Ascardingly; the teventipminclydes, byt iz aet limited ot bispsrifignt i - cD30

ant i bodyo @@Qw aﬁk'dﬁﬁoﬁier ¢ﬁ1§le6ﬂ6§ﬂhﬁha§é’dx%tel:l@@§én about 10%
20% 30% 409 5“ﬁ4 0% 7?@8 OfV 9 0/ "/“ F’ ?0% -13 V\Dq03/ 059282
PCT/ US03/ 0 Bens, eh Qo such a5 £ feeRpion oBSEeRE ude any
agent, e.g.cella protein, peptide, or pr otel n or peptlde corrpl ex Whl ch has

two different bindin [ﬁ%d bind to,
or interact w.th, (a)m%%ce s?gélﬁé%bogfr%%lgen and ( Fg receptor on the
surface of @Hﬂ%@mﬁﬁcemodwm e ¥umd ¥pdemaipgars em@e@wea siggle

"het e(r]I olspechdlypeptiad iy, biit mﬁlglaﬂirﬁ&dﬁﬁi i§ toishért tlihiﬂlo&mbr@ gigifg betovegn téle?f protein,
pepti de, or,pr Qr, C as re. than two different
bi ndi ng sptg}él(ﬁngfr{gl esﬂwp M?BLF{%%C dc? ?a‘f)wﬁhtg or interact
with, (a) m¢mmdwmanfangﬁxﬂckammm93@m@en@m&m1m®§90e of an
off e ?Ln‘:?‘*r,%; I@ng Eﬁf""fﬁ%‘?@z@w@m Sﬁo“ﬁ?ﬁ?ﬁ@‘;ﬁﬂwﬁﬂgg’ o
t et raspeci ffcll NYERES Beci teWﬁl‘ ,era?‘l-{" FEIEEH (o cel |
surfac &(hntmgwm s1 merecintibadi€DaMbody HintlmgFrageents §¢. g o Fab), dervhatives thereframsept or s
on effector [ gl%&!’] udes
di abodi es. baﬁﬁ‘#&l Tﬁfmkﬁ%ﬂu@gﬁgfeﬂtl saqclaé%lggﬂlwg%gntl o% %glq‘eﬂﬁtml ch the VH
and VL doneiPRg 'alaés %ﬁ%@mnbwea §1|ﬂﬁ§;¥1§“ 9 8 bindingsppeifigisy fonan Fe reseptorysi ng a

l'i nker t haton #h dffe6tos bell, hnd@bﬁﬂiu@‘&ﬁﬂcﬂ@&bﬁ:%h@ﬁi Yepitopien a tavget B€llyai ns on
t he sane chajin therﬁgy forcing t dormains to pair with conpl enentary

domai ns of a%b%ﬂ‘g}% in and creating two antigen bi ndler:\dg sites (see e.g.,
Hol | i g&¥3, P., et al . The%9s) "hPman antibedy”, apused hexsin, iigrnded ©decjud®448; Pol | ak,

RJ., et 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 intreduced by random or site-specific mutagenesis irn vifro or by somatic
30 mutation in vive). 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 "buman monoclonal
antibody" refers to antibodies displaying a single binding specificity which have variable
-14-
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al. (1994) Structure 2:1121-1123). As used herein, the term
"het er ogy biaoises” refers 20 to two or nore anti bodi espCHUSIBOEY bi ndi ng
fragnents (e g , Fab), derivatives therefrom or antigen bi ndi ng regions

| i nked toget a | east tv‘;ﬁ of I\INhICh haedlfferﬁ)gt ecificjties. These
different s 8?‘?5‘55' {egggsp yef] drombyspan gepglins immyaoglobylin grauences:nost ept or  on
an ef f ect orembetliment the taunimmohineglosgientibodiestaye pmdumdbatathygadmmwmpht ope on a

target cellj g as used
T e Lot e i b 8 ot

r egi ons der grag aade i human
ant i bodises t@hsgeheﬁjsﬁ/ﬁrﬁlhﬁﬂmmzdd%nude am no aci d resi dues not encoded by
Fandom or si to- spaci 7 eA IEETEGHE HiFiap ARy ey, b USed e is Rt e o i n
vivo). Howandude allhumag rntibddiestimt aretprépacsd, ¢xpmss&d$axdaﬂaépelsnl,aledﬂaynot i nt ended
to include ibhed é.;ﬂ%a %mﬂf é“'ﬁﬂaf 5 ?g)eﬁ%[i I ne of
anot her r% [E%riggaedélrhggﬂw@ asﬁgﬁ%gi&gg a%'/de eeﬂb‘?mf on human
framework 1@ bymen fspynogtobylie senss ieseriver delogihal

ﬁglt ; ggtigscoqnmf ﬁb&dlmxpresﬁdasmyaegbohﬂo lﬁhl tllfle 6nbﬁb3@tmh§ﬁab&0nal iﬂt@ﬁ‘h@sft ant i body
composi £1 0N ilele Sk o aRirpinsst bopbirRyar et bhey Bk, o
particul ar aatﬂ)@@mdmdMQmpdned,gﬂmgesseﬂectea;cdwnmIMbﬁmwﬂhm that i body"
refers to ﬁgﬁﬁ%#‘ﬁﬂf t h have
vari abl e - V\D(%g3&%%gf P 05@88%4 g%k%gtﬁ)gﬁtﬁéﬁ%lg‘bosxn%%g%% ved from
hunan germ ""Fﬂ‘ﬁéﬁ%‘ﬁ '@é&ébﬁ@e‘@m‘ ﬁ%@nsféw@aﬁ% derived fremn ynan
rrgnocl qga:c hambh padiline nﬁmﬁncigi&lﬂﬂ!ﬁ@éqdéﬁcea hy&ermﬁcaam)meﬁim ﬁoWderlkdets a B cell
obt ai ne r £ ani tran nouse,

havi ng a géﬁ%hn%mééﬁ%%?hﬁgb&?%ucﬁéﬁgﬁ“bév@ﬁﬁ Htrﬁl%ut&jgﬁ%s @?rce}%nlaflght chain
5 t ransgen@ﬂmmwafprlhmlmzme@élm Trwiva somatic masagebesiiaed human

anti body"”, tlgﬁthbsﬁﬁinbﬁélg s&quehcds bfihe %d 8Q regi &%‘df%x@édmﬁiﬂﬂﬁﬂnlﬂ%ﬁie@om esht hat
(%) ant| bodiesetiehrIRviladery fﬁawh SRl o g5EH0% Yt Y ¢ r anegen ¢
for hu2in isequenes) mayuidt natgetly existwiinn thechimianrantibodyi gentiting fepertoire ibel ow) , 10
(b) antibodgies expressed using a reconbinant expression vector transfected

into a host cell, (c) ant| bodi es isolated froma reconbinant, conbinatorial
human ant i body |i br afA§usedbsein, @) betprologgus wuibpdys jndeftned is prlationdeithecr eat ed or

i sol at ed bmasgvmehb@huﬁma@amhmtpmduemglsu@ aﬂnusdadyg This huﬁmfeﬂswwogl obulin
gene sequenc uences Such recogo ?rjl%g unan ant i bodi es

t her
have var | aBfaPod dabR g a0 A2 SeREngRor an SR SllealinR N0
i muno@b obabmpemimgemctbg found in an organiswmobdinsistingof th@twmcmc gor-human

animal, and generally from a species other than that of the transgenic non-human

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 2 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 CD30}. 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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reconbi nant human anti bodi es can be subjected to in vitro nutagenesis (or,
when an weanmsm®aszt r ansgeni ¢ for human | g sequences i s usedyusofoodo/0 sonatic
nut agenesis) and thus the amno acid sequences of the V. and VL regions of
t he recorrbil%lnt ant|b g ar.e se ences t@’h& whi l e d lved from and
related to Wﬁnergaélrlfﬁ anjibody gay 9‘5"“}% ¢l |y exi st

vm' thin the dmdfmmmcalbohi;ongembddmntdhhe in&emm mcombmmonM “isebﬂd’ner ein, a
"I het er ol ogg Akl 408 f | :[;"& ¢ non- hunman
or gani sm pro cll%ng sug%dl%én&a'g% déﬁﬁg ts@%éﬁél ermre o an an?‘l I body havi ng

an ami no ac‘i°&1P§%E%nce or an encod| ng nucleic acid sequence 25 correspondi ng
to that sfound in an @rsgammmoeps@mlﬁam Orefeks toRAUBIRNRARAL @ 10N- human

ani mal , and er al m Ci n.that oOf the tra eni c
non- human ﬁfﬂ eﬂé‘lﬁ%" T&BF&%F! ‘ﬁcaan%h@fyel?‘&%y%@%ﬁﬂ%B q’é’ to an
ant i body haerthM' dndgpindsm\ﬂhelpmlegeminad astigeh wdthfah elfimity thatgaatlleamlwoorl gi ns.

mur i ne 1§ gr iR i ieriio b R SRR EOn B0 0 £ IPE RN L b &
ant i bodi es qthft;ﬂméhwrp wunqalrmtlammci@s y—xaqumages Theipbrases'ad supra. An

"isol atyd admtibduydh %ﬂ"ahﬁnﬁ%?@ﬁl%ﬁiéi@rﬁx?&ﬁf eﬁoar@{isedant' body
which is subst

nt| hex anti bodi.es hayi erent ant i genic
35 speci fi ¢PER g gblﬁ){‘emﬁ’nwﬁﬂé e Y 4 Aptihasy Q”Iil‘ﬁ’a‘?m%? %ﬂ’ggl
subst ant i alantigén’ee of anti bodies that bind antlgens ot her than CD30). An

| sol ated anti body th%xﬁéd‘ﬁ’e?e Oth&ferm®Ri ﬁjaglrlgb%%lg@ag{;&ggashugag

CD30 may, however, have Cross- reaqtlw

from qt her bipstieg affinitg ofjat leastahgut HEM "epre Qid%aﬁt ahOP‘SlQaAM 0BIE59282

PtCE/ U8013|/ loq:lﬂré@rab wast%outarmmsczbb‘twdmlm bogvatéry. g bapwlo@wmr:c alt Ihy free of
ot her cel |l ul ar erla“ n ,chem cal s e

i nventi on, Séeaé%m OX&Y o r,n@}adﬁln% digg %Eﬂ"(ﬁ’ﬂ%ﬂ mgﬂpﬂ h%Rfl ng

di fferent speople] thigh anity cioding forad IgM 1wtypelrbfe1:kerb|arbm¢hng:ﬂﬁpmsofaion 5 As
used herei Neaot sHAGEL kitGNPPW I tg" refers to antibody binding to a

predeterm ned anti gen T;I/_Bl ally, the antibody binds with an affinity of at

| east about 1 x 10' pnﬂ"s "Kay AS1ES ‘éﬂﬁ'ﬁ’@@%ﬁr&eﬁcwth an
affinitgp tfmociaﬁombodsmsﬁf d pupticul arladtilgydg ainéiped iRepactibs. af finity for binding to

a non-specific anti 084e Fﬂi:lg'lg'&dgﬁt%‘rb‘"l(&a%%wgd %@gg m&%ﬁgﬁ?q%egi 8 ter m ned

antigen or a closely-re
recogni zi nghapmatmc@aﬁam@ﬁapamanlaamnbbémntggemmetmor an anti gen are used

i nter changeably her eiag uiéd KerdiRS'idoBfpe® reféts &7the Bthodyiaiasdi(ely ,Ngst saganf i cal |y

to antigen

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 3, (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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As used herein, the term"high affinity"” for an I1gG anti body refers to a

bi ndi ng wbfodmioesz of at | east about 10' M', preferably awcrassioiasout 10' 1"'
nore 15 preferably at Ieast about | 0" M’ 101DM4 10"M"' or greater, e.g., up
tol0"M1 or greater. ver afjlnlt bi ndin y for other
anti body isotypes. F&S ‘q%tngﬁ“ﬂé@r%eﬂ %t%ﬁgw&?v@n | gM i sot ype
ref ers to ascnuﬁndésrrgspamwlmfomvotchmcomlbmem abosvmch donby' sbﬂiuena'd;@ptcaﬂm "Koc" or
"Ka", as usg s»bﬁ‘t{h% | Sipivat Lfaly e béh %IE : onstant

o IS %ﬁ%’{?nt erzgﬁi‘on &r?é

of a partlcu ar ant body antr K as
used her ei rihe p&itche ¢ Sywitch agqeptor oneg@aorlatbrbﬂtv@smﬂte&ﬁ@sh@ﬁt a

particulsr @gubnmdewedaﬁnhmbﬁeaﬁémmmaﬁ@m depeval, Bic) iASHerPRnof ef €rs to

bomscant ¢ SeSHe én&e@%oaﬂ%ﬁe@%e@mm,ﬁgm,%gﬁé%ﬁﬂeﬁ? REBPfiYe' 1o (e
phenorrenon ltwbv\pméihf tabletfeone thesonstorct. i sot ype, of an anti body changes Lrgm one
lg class to one o t?@@é&rﬁgw g.gg;cbg,gﬁ%ﬁpaﬁ&nUEQQ < tlﬂrealf A t che

i sotype" refers tot |sotyp|c eavy_ cha I'S produced when

no i sotype S@Rhohydiatsgnitythat &k eovalantly atachedtoa prgieine mospspenidisallig anhe

][ronsth L mwfdmmt bglralalﬂhﬁprbteai Q@bly!oslyhﬁoﬁ ﬁt&tnlsﬁﬂaaeld g ORPAHBO®) éﬁn%‘t’)mﬂ ream
romthe fupctiona rearr,an ene, |s c as been

classified &?%‘F%’sﬂé‘r F“%F“‘??Bﬁ?g'r%%ﬂ%éf’ g}yggﬁy@ﬂégﬁf@ﬁ%ﬂ Ef¥ssi cal

i sot ype switabinallypn antibodies produced byttierspediasrof theemmbumin thnsgeniobnimaht | east one

itch ' I t chi
SW tCh SCqUEREGnE sgbxfa&arfﬁmt &&@%Qﬁ@&oggtg@% @R Ation BAEXRR e { "9

may occur hy, for exanple onol QgQus tion ween human c,, and
human E, , (leiea%lw antdhpdy a5 B@lpg Hyore 5“}3& larde said pgtiern ghelyresylation i WG t chi ng

mechani mgs , Speciestof dige ndnhanhﬁmgf efieardinal thin toithé §fecibs ﬁﬂmaih the @D NDI n?t i on,

anong ot her C n ectuate isotype switching. -16 WO 03/059282
PCT/ US03/ chffﬂﬁn%ﬁg%%e g%é‘? envf:%e term"sw tch sequence" refers to those
DNA sequences responﬁhbtmf"uu@tymtm@@mwdtemmas gpplisdia anrobikshor "

sequence, t%ﬂtﬁ@tﬂa/fact%atﬁii"btaﬁ&Jaﬁﬂéﬁi&ndmﬁdm@%&exrid: I€; a pdliseh 5’@69 of the
construct re to. be dele durin t he wrtc reconbl ation. . The "switch
accept or" eqtide;seqrengi RTES ﬁqﬁf’i‘ (igc P@gsa’ @BPEt ed’ and

t he replOacesrﬂated framaitsantce iregitare afdwhich hys not beat mtehtiodlytetified ly man specific
site where Hatg{gmg ?:uﬂﬁ&r” s, the final gene sequence wl|
typr cally l%?)t&qﬁj& &é’dl cta rom the construct. As used herein,

"gl ycosyl ati on patte The torm "grarmanged” a%ussrrbcrslatrs@rsﬁoarcon‘émﬁﬁrfeat e units
that are cai¢aryedhhinordighb¢haitiniriudglbalirtiotus wiktiéin & Ve Sdghientis pysitieiedan

immediately adjacent to a D-J or J segment in a conformation encoding essentially a

25  complete Vi 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., Vi, Vi, 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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10 i munogl obulin protein. A glycosylation pattern of a heterol ogous

ant i bodyweaswfgzchar act erized as bei ng substantial |y SiPQES03/G0040

gl ycosyl ation patterns which occur naturally on antibodies produced by the
when one of ordinary.skill in

speci es of n t ransgeni c ani maj
the art wou{?ﬂgq é@’é%’rﬂ WHF‘TSMWYM&QWWW@ pchunpa EepeMisgous
ant i body ?SDNAL ﬂgommbmilmmaﬁwhmnammh-cmo asitibody, c@bﬁﬁﬂﬁnﬁhﬁr&dﬂ)ﬁcluﬂes;me ﬁ5 ]
species o0 ﬁqgsu t m ic t he
CH genes o transgene WEr € ﬁcg&ll l%ﬁepregrﬁnl %ﬂﬁe@%‘? 1%%Do{:‘fcﬂl?lrrl ng" as
used herei nV3E§bIQWQ@@aY@géb? 56951@6@ ShOM@ﬁElSEQtID NQe Ifangt2, t5laa(1 6aandbj ect can
be found i randabiiespectivdly, ana Nphthaid (VL) vmte:@goﬁhav&@lmswqh@d& s dwaequence
that is presggﬁm& :gmﬁ Lsm él ncgﬁdaﬁlgq viruses) that can be 20 1sol ated
froma sour® g e 20835 %nt i onal |y rodi fied by man
in the |aboratory is Asalisciaskd yndoclaimed hagin, Hesequences setdfarth an§E@TDas used
herein ref t & |

6s: 101 FinEia8 “EaRE S&Lucﬁce rp&ﬁﬁeans&& Do Bucldofid arBhiflo , adj acent

i mmunogl obul' 1 n | ocus erern a Vv osl1 tiohe

to a DJ oraciy ssgupmehmodifi c@tl%mlmhmmoém m@“eetss@hcn@ebyndmg% conpl et e
Va or Mg dobRdadteriétRS BEGE a&body eficddea by mwﬁaebme@nebw édﬁtﬂﬁﬂgtdeocus can

be identified b arlsnto erntine ; earran us.vm'll have at
| east one %E%%Pb‘? c??épg&%wngﬁﬁ%tse%ﬂ’iﬂ’ﬁ Eﬂ“é’ﬁ%Hgﬁl%T
"unr ear r angmd'amano dcizbsubbtimtorspadditipms and delétions. Meodifichiiseican bﬂmurodﬁ@dence to a

f ccanbi ned 28 O #I%N“gel ‘i%&. 4 *&ﬁﬂlﬁ%érkﬁbx‘}%“ﬁﬁx‘fﬁﬁmﬂﬁﬁ?@@he term

"nucl ei ¢ ac,rm&as?ar-%s:m ﬁég@leﬁs Consprvativesaseine geid substitisionna
mol eculiss  ancludd¥hesHi \emuhﬁﬁ:mﬁnma&d Edsﬁu@i?slréplﬁéﬂﬁﬁﬂﬂ& dR¥iMo badsésmhe stranded

or doubl e- st randed, .. but, pref erabl doub term

"i sol at ed Aoumilar §i dﬁﬁf"é‘ F l%ﬁgfﬂ?@aaﬂ ﬁ”l’%ﬁ'?—ﬂ“él gct‘i}la“§5 nucl ei c
aci ds encodiangbeeniefiad ie sheoart. a"ﬂtes&bfadthmnaludrrm(l@acgds witlﬂbasw_sldﬂm t hat
bind to | e | cd?fﬁp WhICh t he
nucl eoti de g cf,sglﬁcg en%sﬁﬁéﬁalg%@?%%&%? er"tlz) [%OI’tIOﬂ af’e free of
ot her nucl é’é‘?‘?"ﬂ@d&" Ly ik chan YRS, ATPREEINE ufaqn%ﬁqrs@dtyrqsmnﬁ ons t hat

bi nd ami genssiat, Wﬁtcnhb,&@ptdphaﬂ)&@%%ﬁﬂ%hdﬁ@'l(b @S@I&h&ﬁwﬂme Qeigfne, Whl ch ot her

eguence DNA. In one
angdl rre?\t %ugﬁ’%tjémilﬁ%ﬁﬁé%&an{wb&ghé %eggﬁt@%@g%@@ I'ncludes the
nucl eot i de threoring, valings isalegexqg)eamé@rmatmdf ch@m(ecﬁ tgposine, pheaylalanirg. chai n (VH)

vagI l gbge r?j@g%ﬁﬂﬁéﬁﬂﬁej hﬂ:@%@@d%ﬁ@é&ﬁbnhﬂaﬁﬁﬁbﬁ&l?@uehn@ﬁﬁh& 5 and 6,
an an

the sequenc® W‘ﬁgﬁ’# Vel@égf‘"ﬁnd ll“g‘?t @hal Herla o\é&rjs% ug fio ;ﬁ@ons havi ng

r espectdvelsyme side chain family.

Alternatively, in another embodiment, mutations can be introduced
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., SEQ ID 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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si t e- di r ect efithe MIMM@ M@D%@@Smmmwmmmstat i ve ani no
aCIfI Sugstlhbﬂdt%%tclﬁms%éﬂﬂén&lh?ﬁdésn ARGV esuﬁﬁidiﬁm&%&l Ef8li eF' o

o " no. acilef the SR Sl diiinder SSPiie BRbrigHion so lmnm‘a‘%q;neﬁm. n' Lhe
art. These f:capplbmaﬂ:dfdndmmﬂﬂd am no aci ds wi t h basic side chains (e

o it anve aci ). uﬂ'cﬁ‘;{f%%‘%@%ﬁ B it o @il € BB BAGL inl

gl ut ami ne, abidentical pasitions phaeed byghe §qqgmcn@(z echh%hM@ng#ﬂS!@ph@h) nonpol ar

si de chagns &eucﬂs/mtalmmmoﬁa& wrsa; mt@secomatftﬂé ﬁuﬁae@%f s Ard ke
phenyl al ani oni ne bet.a- br anc Fﬁgfi%l de | ns (e. t-hr eoni ne,

valine, i so&@g%rﬁéﬁc £ Y lllrﬁ?‘?déo 1&“?1"85‘? e Wheny| al ani ne,
t rypt ophan, sdqhaices:ifﬁﬁr)coniﬁhﬂﬁqndsat&&e@hﬂddﬂ&ﬂﬂmmﬂbfpércaﬁidmn@m d residue in

Fesi dus f?Bm“‘%mt oy A cah Be REEBIR s el Rt 100 10, 71 ¢
enbodi nent bediip the nogrlimiging lPWrandorﬂy al ong aII or part of an
ant i - CDg9 ant| body C Ophd rdeBEdENtiR betfvedd tvdubMotideXelliehbéQddn Bt agenesi s, and

th | t d fied CD30 t f bi ndi
activity.  oR RS 5 Mtnf%at?lﬁgh’«s??%%@émP?F&%ﬁéﬁ%l}%%fac’{ig'm” “chai n
vari abl e rh@ﬁWl@@dWéam@mmmnﬂemp weightl 6040, 50Nt ai ni ng
the (heavy 4ol sandGlaigh ¥@phi!1Co 4! 9%@%@&@@;%&&&%&&&3 di scl osed

herein (i.e, %qui) 1-12 I ntlude’ Subst ant |'ar anti bodi es
encoded by BYo Bisleeldepramiap arid srquensss eanale defgrmined paips thealepritbm o€ Evat i vel y
modi fi e20 FMeyéreandiWs Mitisl (@erpat. prmBWsauamSlﬁ! (4988} whilch &hd beesi mi | ar

ant 1 bodi es_85oheAR!a) SHORBRLAl (H\EaP26) Lahe 4 PaSeiog 1Al caile | 91

chai n vari abl e*regi ons) sequence sed EHas 1-12 is

provi ded be#ablﬁsagame oenalry of §2 mlemm In pdditiony dhepegcenti ds, the term
"substanti aideﬁmysbwﬂtw&%ﬁataea sbdidhces \0Bn He/ddi@hineAGisS ,mmeamesﬁﬁnat ed

e ey A gL (Dot A v o "
t he nucl®ot intethe GAdUprogsanein theGEG safiwate faciédge (ayaidddflg atand nore preferably at
| east 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, ez 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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exi sts segnents will hybridize under selecti i dization
conditioer‘lyts}fwr'?‘%)9 he conpl enent of the strand. The percent | ~r'el&r'l‘);llmtzy bet ween
two sequences is a function of the nunber of identical positions shared by
t he sequencand Gapped BLAST pragrangy the défanlt parkerctercef] thd fespextive pogeainsde.gl, # of
posi tions xxBOART ah@WBIASTYcoh BEERYNSec i /AR SEbil il and the . length of
each gap, which needT}bg b%m.i nt.r oducgd flg? opt ] Pllﬁ jgn;%‘ﬁt of the two
sequences. The conparit€8iclgl acidymay, %Breé"r’i’élmd@# ¢ sliSaln BelldysaffePtid® i dentity
bet ween t wopastiadjy@urfied arestbitentiatiy puge!forsd eAl nucleiogcid igrtisslandt oC'adndadedor i t hm  as
descri bead i . =Lh bl na. bel ow. 15 The percent. identity .
bet V\een%?vmﬁguc?lgg?pﬁ‘lee ?é%%@%(ﬁe?%%k ref“ﬁiaeé'tcglrh_#%cé)&lpt?@f: Of%tgerGAP programin
the GOG softoptaménastse & 8gethensedlulan hicleip acidsurppoteinonbystapdantpchnigueng a
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Meyers and Riétobdls inevioleGulapBiologpnBieendPublishing afd Wiled InteOi8foe) NediYuik has been

[ ncorpolroatgg g’ﬁto the ALI GN program (version 2.0), using a PAML20 wei ght
residue "t ?e,' a gaE}hI ength penalty of 12 and a gap penalty of 4..-In
addi ti on, the per centlhe hudeic a¢ig compasitions ofibe present invrintios,cvhilerofies ican be

det erm ned | ; : B 3 (1970))
R e e SRR
software p : ; : ) a Bl ossum
62 matrix ao providédehOsaqadnces, Forrodiag segagnces; itigpsé mutatibfis, may, affedt andilo 8, 6, or
4 and adl eng; ' . The nusclgi ' d protein
sequenass apiellndlls dbirdy, 1f prfoutls, PNA Roufloss UpsHEUE SorRiodbull
sequence” t% dpréveddrom pative 3. Ih T ergastant; switebes andpthes suehesequences dpscribsd” exanpl e,

i dentify r dleRiiesle osta@plard (witte NdaRed CiidisatethatitseR@sce 9 Mentital 619 t he' NBLAST

p
and XBLAST prpgr version 2.Q) of Altschul, et al. (1990) J. Mdt. Biot.
215: 403- 10.“9%%?%5 IS L&A ches can be performed with the NBLAST
program score = 100A wskeill sidyistioperatly linkedty whemitis plhcedtinte fondicealces
homol ogwpus Bﬁo&sﬂ? v?iﬂ?&ﬁgﬂéé Adidc 504 SRS, br ﬁﬁﬁn&e?ﬁ?%&&or@h&ﬁ&rpr otein

searches can be or nme y Wwth the XBLAST progran] score = 50, wordlength
= 3 to obt df PP ilga quence iy ‘iﬁ’&c}hgt‘?‘ﬁcﬁl’@np‘?fd?ﬁeﬂ“%f’ecul es of

t he i nvent iWith refpect bt trdnscripaion eculadry g&jwndes, dperabldinked nseats thwthoses, CGapped
CLAST o AL e BRSPS o2l LASRE bl 1575102
and Gapped cefingregionsgeontiguousiaad gerading frame. Ferseiteh sequences,apspblbt i ve prograns
(e.9. 25 linked indicates that the sequences are capable of effecting switch recombination.
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

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 iniroduction 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
20-
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swi tch sequences, ope ab% 25. =c a r}g (%.a,t %t hat .t he se u nces are
capabl e of effecting ‘&/\lﬂﬁ' H orm CTEyet 10 es[aé’?rh undl used
herein, is ammandde term neflamancngmallipckides dbvedtebm,emgumammme nofi-

tr ansport i ngaRRRlNGlch aMEdrthma plithaled, HEUClod, Lot hiliRAL abiphlbblds, 1EPiRes, | YPE O

vector is a "p asm d", which rgfers to a citcular double stranded DNA | oop
into which®&dditional DNA segnents may be |igated. Another type of vector
is a viz@ml 30 vect or , Thehemai“rasgenit, ronaimdi\dhim s nefards so anynﬁlmahlagamﬂd into

the viral gﬁﬁrﬂ{éear r ﬁ"‘ﬁ%ﬁ? SnsbE&Rsbeation in
a host cell 1 nto %l%ﬁﬁﬁg&lﬂg%&fr?ﬁ% uce l’;a&{/o er| al vect Srs havi ng
a bacteri al w@srtgpwoquéﬁsﬂreemgmedemmwtsw i élns ga@ggl(geggvmxca her
vectors (e. DNA)a@drwﬁﬁhm”@hbwafm%kdsaﬂg ﬁ.ﬂfytlmhﬁ)l afifiodiés. FoRtRgipd,@d into the
genone of host .cel | upon_int.rodu bﬁ the h hkcel I d 35 t hereby
are repl i calieHHRY "% %ﬁ%‘h%ﬁgc@&% éPth&P‘ﬁ“ Tors are
capabl e2%f oziiailﬂamismebhbummphm chain Udnsqgnmsm \ﬂmhdhaitthemoamoﬂwmt ively
li nked. Su th%ﬁaﬂrﬁba&a%@%mwﬁa%m @1964 &&r‘g@m@@meuex pression
vectors" (or sinp #H %g essi on vectors"). %gner al , 45 &essr on vectors
of utility FXRIGSUES 644 eavy chain transgenc can integrate m e
chromosomal DNA of the mouse, as is the case for transgenic, e.g., HuMAb 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 transgehic 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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However, the invention is intended to include such other forns of
expr essi on Y dtpduction ef Humae Antibodiesto €D30s (e.g., replication defective

retrovituses, 5 aden%ermaioﬂﬂcana&m&mbﬁ&e%%h P &)be pidiucdy BET Ve

equi vaI ent e nt ho t host
cell"), as %g%{fwh@q%chﬁlq“eﬁ é“"?‘?ﬁ‘%‘a’é*m ngl bPﬁi} Wﬁ@‘ﬁéqriﬁﬁéﬂg

r econbl nantthextpmbs@smm@cﬁ bybridizatio ¢echniiqné oﬂdoidemhndlMﬂﬁéme?S))Naumder st ood
that such tpygggar i ]F% PSHaY Ak subj ect:
cell but to 9ﬁr§1g5“édﬁhﬁ ucﬁz‘%ug?%e{ E caus‘é‘le%:)erEpgﬁefmg%Hnl%gJ &ﬁdat i ons may
occur in s 5’9%&?‘29@1“6&5“199%"?@@Qﬁ?@ycﬂmmﬁﬁyqslregeﬂml%nnent al

i nfl uences omugrlmqomgﬁmmaﬁmyoﬂmtym phocytect , be identical to the parent cell,

but are still includ hi n, t he ,scqpe ,of the t host cell". as used

herein. Reconbi nant e'ﬁ](gff %%%Wﬂéyﬁg‘@f ?W%ﬁﬁﬁd [EuEng n g

| ynphocyt i csystemi ﬁybﬁldemaprqduttlmanﬁeanmmmsa,vw mﬂeaﬂtabhsted procbdu;rd: udes

r econbi ANt {mpkshi .Bﬂiﬁn h as CHO
5 %%ﬂb@dggse%a%hﬁﬁhés Sﬁ%ﬁﬁéﬁ ect | nc%sneées any human

cells or NS/Q ¢ her e
or nonhumanusighaicknowR iR the arty Fusion Ratass Gﬁm,rmirmemxﬂl%%@cﬂé) adyfsienbr at es,
e.g., mamMmyirecedifds BRHso@eWal s, such as nonhuman primates, sheep, -dog, cow,

chi ckens, anphi bi ans,_re fc 0 _The terns epi c, ., nonhuman
animal " refers to a r* EC&R{ dm‘w%m"“ﬁi\‘ﬁ“ﬁﬂ 8188‘?'}@“{!@??%%‘@ one or nore
human heavyagawd/GﬁmﬁgﬁhegGmrﬂwdﬂmygmgemconcemmns pbthe remar ei t her

i nt egr agsed lﬁfmmaystem%&tm th@muséﬁs@& PeseStrdpidd éﬁ'i@h&%?éﬁo&to DNA) and

whi ch is cgpahl e X ,re55| ng fuI hupan ant| |es For exanple, a
t ransgeni c %5 l@ﬁamg? iesasminlegi Bak her a human
heavy 25 chmmﬂesuansgmgedhmnmmvyueawy)@hakmghfaﬁ&ciﬁmmmmlmsuch that the

nouse prod n h CD64 antigen
and/ or cel I%&ﬁexpfe SI ng &%&Fﬁ:ﬁﬁtﬁ&ﬂ m%ﬁ&t%mng&é 'g ne c'%m be

i nt egr at ed Shaindogi IGIeOHL‘G?ﬁ &b A24) Notxe 368(64E4) 859)ad\cperdingly, egnice or
transgemwi c,exhibg redddewaqumﬁﬁ of %M@Wém@n@ﬁﬁébboﬁbéioﬂnﬁﬂlﬁ%ﬁ&ﬂ%& an be

Ergl gt ai ned ‘-ﬁﬁ%‘%“‘ﬁgﬂ no %Frr%g%a/ql}ﬁs !I S %}g case @o% W%?r?gﬁ%nscm‘ﬁmsoml
transc hr omigmm mutation & gencratediopleaffipity hmmlgﬁ]c muohadiglab(lionbergdsetol. hunan
mortocl onal (@@zv)mﬂme%eﬁ&vc@fmoﬁﬁer N. (1958) HAbp Y Brpdrifionedly Under goi ng

oo e et M (8 POBSCL, ol | o101

25  Vol. 13: 65-93, and Harding, F. and Lonberg, N. (1995) Ann 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, J. et al. (1993)
Internatioral 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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-21 WD 03/059282 PCT/.US03/00440 |. Production of Human Anti bodies to CD30

The nonaghen@basant i bodi es (MAbs) of the invention can perpseduaed by a
vari ety of techni ques, including conventional nonoclonal antibody

met hodol ogy eng t he standard somatic cell ilxq:qu di zati on techni que of
Kohl er and BefanENg; 154018749 Sugeni ¢/ @/ pluteseationalsPublicationNps. WEhe#/24884e! |

hyb(r]I i di zat ipublished or funiecld, 2998; W@ D4R5583, pubitishéd NeveRitRr 10, qlwerwoechnl ques for
produci ng Y 1 &AN vira geni c
transf or m{?%@%ﬁzr%“ﬁﬁrh@?;pr%‘éfy‘* LT oF PR Bibyfndh R R ov BN G e 1 ng
hybr i dolrr:as 92@39%t§&n‘2h %ngbsk%hﬂﬂ;lshordmbﬁuepoﬁdmﬁwhdmmheﬂaby rmusehr s a
very we &pwpéggg i echni ques
for isolsatron pe sp elr{gg&? 1Mh§é&grtgﬁ1{gde¥2 ?%e art.

Fusi on par t%"‘ge‘l’é‘r%‘gml’iﬁﬁsr% mraenserqleamww%@ (bﬁltlbﬁﬁ’lé%edur es are al so

known. In a preferred enbodrnent human nonocl onal anti bodi es directed

agai nst CD?}QM p-‘at ed using transgenic mce carrying parts of the
hunman |mmne sys at her than the nouse system These transgenic m ce,
r ef erred to herein a?ogﬂmﬁlﬂﬂmmmdpmlanhmtoﬁﬁjﬂdgmwlmmgene

m ni | 0gp t Rad be BRARELI Wi £ %?émreme@a:e yn&ﬁénwﬁmg eﬁqo i$ ght chain

I mmunogl obul I n uence gler wtht et ed nut at | [ nact I vat e
t he endogeﬁW‘“&r@‘g E?F&fﬂi’l"%ieh)f rSn]Heﬁ‘gd e?gﬂlN““("lé@&(?"'m{ ure 368(6474):
856- 859)d RG6-36%4i Righwild, Dhaah(@@@@mbmr&chhadgﬁw mg&ses&dw?] of rmusg IIgl\/lh
or r, and iggmp zat .0 C n.he and |ight
chai n tranggenggéjlcjﬂgtg t°§' ass” wa“’eﬁqﬁtweglﬁaoﬁggﬁﬁ? @ ﬂ'ﬁsteg&'l]sb‘?? ffvé’)‘generatg
hi gh af f i niekgmplepepyr rm& mat(@dﬁ@n@) ofCD3D antigen (¢.g9pmifledsupr a;
5 40 S0 D Pl T B e R B ol 55 Vol
onber nt er eV no (o)

13: 65-93, BiFRHRR %i“?ﬁgh‘% 35‘?{@%1_@%%?‘5”‘("& \‘31 “‘l&%‘?‘? heg\ngd Sci
764: 536- SApGQIJaraﬁhmomB@@maigendonbtrbmﬂMbamhmdlers,smmg:amalbeﬂe immuidzedi | Secti on
Il bel ow a e ¢h
20: 6287- 623‘5"1‘1%%%@43%5@30 éﬁ%&‘%"]’%?‘%t%%ﬁ ‘?’gﬁ’é‘f ﬁ‘?"mmiéﬂno %R{? 5 647- 656;
Tuaillon et al. (199Symplagye expsrience pithyariaps antigens hag . Choi et al.
g%?gég(ﬂaﬁrl}l@ﬂ&l I ﬂaist aﬁclzﬂudelr : ¢spbad besCiitn indtially tm?clzngllz(g&%&& ﬁlg?@PJ- t 12: I

ua n et a an rg et al.,
(1004)  Nat (P SB8kch sBppleteirtuka TR Ryowke by SE85 pOREer T
Experi ment ammummtrcmaé@ ogtotrll Gt @gﬂmﬂQMImomn_ete Ereuad's af(]ﬂ%ﬂ)The
I nternati om}nuhmumk wfl&méﬁ&redﬁ%mw&bsé&rmé\rmﬁaﬂzﬁﬂb% tocoPwith1 995)

aon. | RASETS REEpes RS RSy Yt lecps The P@%%arm%??r GordRat ure
Bi ot ecRhiol &HYSA fas dBeib8d belowh and oniteomitlssufificietititarf ofvaitic@Da® buthar eby
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 HUMADb mice of the HC0O7 and HC012
30  strains can be immunized.

Generatiorn 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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i ncorporated by reference in their entirety. See further, U S. Patent Nos.
5, 545, 800 035889, 825; 5, 625, 126; 5, 633, 425; 5, 789, 650; p&S1/8508/08Q7 ;
5,661, 016; 5,814,318; 5, 874 299 and 5,770,429; all to Lonberg and Kay, and

GenPharm I n - 03, 03 PCT/ US03/ 00440 , Pat.ent No.

5, 545, 807 tfa"?"é‘p?&i"g"eabyé O WeR 81”H B Hhfelss ﬁ T"%H"o‘r? o &ialoagsy,

publ i shed orflgnefierum, 18%0%E3" mdgzpngcsm:a, i%lohgstﬁGENa,\%meaL ghoamiheoy: WO
93/ 1227, putﬁhMih% i 1 2 160 ViR SASEEPEYN psity Docember 23, 1992; WO
92/03918 p | ? I@-ﬁaﬁ‘@ osures qf all of which are
hereby 5 in ﬂEﬁPi?eé‘?fﬂag nt-“r?ems/nﬂﬁmwym mgMvel y, the HCOOL2
traps%gggc igemntEm ydmamdl]ﬁéﬂﬂ(Sl@iﬁrthdmi”ns&m&dmhu&edﬂéﬂh@ﬁﬂwh gﬁé}uman '
anti - a e .zat.i ons rat

monoc! onal gﬁé?g%iécgspﬂ%%d% r}%"gmhltgegg‘ﬁe ?ﬁ% t§ W|th a
purified or Mﬁd@wllﬁ)mﬁm&meomddﬂmfmw@wWMdmﬂgwpre55| ng
CD30, as de dRRS 856- 859;
Fishui 1d, Do s ﬁgz‘)dlwr%%%ﬁr%évﬁgl Koma ERAAL ol g bobiNey

98/ 24884. P ?ééff‘y‘ Hfg‘ﬁq Whppdwcping M@%m&a@ (Gt SReRNd fir st

i nf usi o0 Fagain,@nd ifistidl positipefor humen IgG,aﬂﬁm%dnqﬁfoemaEthbﬁﬂlééﬁceﬂbej i g) gf
CD30 anti ge S can be
used to |mr3lr11t|(°§°gg? ﬁt]%%&%’ %%J'lnig a eon} )(;sﬁaé’g ﬁi‘wgfl&l\%@ﬂgv L'ngt Rat

i muni zat i oMérols gererate propll amewntsef atib @ssqgrcgbmm &r CD30 antigen do
not result iRarsriza@sH. es, mce can al so be immunized wth cells expressing

CD30, e.g., a tunor cell line, to pronbte i nmune responses. Cunul ative
experi ence with vari ous antigens has shown that the 20 HuUMAb transgenic m ce
r espond 1bes Gendration of TromsfacyomanRroiwéty Hubaraensdiomt Ahtibodids®) CDSPt h ant i gen

in conplete Freund s ggiWy r @@qu
| mmuni zations (up to a tot%fﬁbo?lcg%’hﬂx\?ﬁemnon%%n&?%& ﬁorélg tém]%reund' S
adj uvant . THasleimmesing s enaepledcombinatian pbrecembipant NS @é\mqg@s@fi t he

| mruni zat i ogertAhsfectionthéthodsRk aswell lawal if thelft (8%, Mbraistrg . P85S diaRe bi t al
bl eeds. The ?# can be screened by 25 ELI SA (as descri bed bel ow), and

mce wth si cient titers of anti-CD30 human i munogl obul in can be used
for fusdns. M ce carfdsexyopisttedxpressrthe/antibodics; onanttbody fraggents tertafis bef ore

cach anti gon assokity ’?H’"M?f‘ﬂp'“%r mé' h gl he Rl Lol BB bl by L Zed  for
each anti geﬁ@% ﬁ&‘ﬂfﬂ °1° gmﬁ%ﬁ@'ﬂﬂh‘gﬁ@% fite diectede HOO7 and
HCOL2 30 smumgesesispmduani bamsamhdto edpressiai vezrorofuchiylimt ittebageass dfe oduci ng Hunan
e 2l o QAR el AL Sate P s,
The resébti g s operativaly gp]@d{' iciptended to mean that an antlbody gene is ligated in

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 C, segment(s) within the vector and the V; segment is operatively linked to
24



35 screened for the production of antigen-specific antibodies. For exanple,
si ngl e cwblossisegaensi ons of splenic | ynphocytes from i mronivdedomioce are fused
to one-sixth the nunber of P3X63- Ag8 653 nonsecreti ng nouse nyel oma cells

(ATCC, CRL 1580) wt % PEG ar ted. a pr oxi rrately 2 x 105 in
flat botton&ﬁ%&%‘?ﬁ“ﬁ‘ ‘Emégf 06336 ¥ Fiib fol | oned by
a two week éxpeestion vextorican em:lode:am\gmlmephdcrﬂ:atdaﬁlaams mrﬁﬁ%)f&:eahubcﬂyone Serum

18% 653" cal RS B! Pho o y%%@!}mfiﬁ.ﬁm%‘é@ B that ™V

L- gl ut am ne n%yl sod | um pyr uvat e, mer capt oet hanol ,
50 umts/mﬂlﬁélﬂn ipeptids e apteinsnofithe mtibodyehmespgi n and | X
HAT (Si gima,; Tliehmhle&puae m&n%mﬂuglsbmntsegnat tifie!6F @néteml{s’gbﬁrmgﬁamo weeks,

cells are cul which.the S ced with 111.

| ndi vi dual %ﬁ@f‘ﬁl" (951’3 \gﬁ%rpeg@e g PEYERIeOR ?bd#m (S‘Fglﬂ "ant i - CD30 nonocl onal

I gM and | gG ant i bodileadditipmcte theantibedyehain/genes] theaeepmuhindnt expgession medi um i s
observed B0 omas are
repl at ed, g@?@?neéﬁél%e%lgégﬁ%%ﬁ*ﬂigﬁr?&%%m ti \I/le wkm%g@%gé anti - CD30
monocl onal 3RHbdYFbRiEgenesin afhest cellp Choteen %@@%M@W"éemb‘}‘eﬂ i ng

di | uti on. Rhau@as@bé@omp@ibﬂmﬁ@aeﬁkhe@rmbh%ﬁﬁblmmemst(ég to generate smal |

anounts of amti ti e, redi. mfor aracteri on.
Generation R (9%??%&%1‘08 g&ﬁég#'&’ {RL{& %W&%ﬁ &H ﬁg? sto CD30
Human ant i bbdingenest Suplercgnlatony mnen;esaredawnb@l, forcgampld, inGaedidsGersel |
transfect ooy énBSTe&%lo?g?mfhﬁdslﬁEﬁQﬁblB 1 85) ARhddniiE PRaS, r%HTDI Ackechni ques
and gene &?ﬂﬁ gt%g%g hotdi %l'p nown i n t e artf Morrison,
S. (1985) T apprgeited by thege Sk\gﬁeéiw‘ﬁ a“c@a'é;%?) e q %‘ﬁfﬁsﬁ%l es, or
anti body f raowe ntcudibethe aélectiondfsegalacary segemes nagldepandionlshel fattgistas! | ght and
heay chal N ofild ANARPLATH ¥ A0 B kb RLIL B A G, U5

i nto expresﬂéfro?Ie mammsf%mm@ap@wﬁmwim@udqmd to
transcript 'é?élﬁéntﬁ:ﬂﬁitdxfeatrlﬁélﬁlckraﬁléfprﬁﬁﬁié:@kesﬁ@ﬂﬁﬁﬂﬁﬁ&ah&xﬂceﬂl@'ﬁcl?ﬂsnt ext, 25 the

term"operatively li IS inten t tib ne is

|i gat edpl ntR§egote éeaefi}c;’ %ﬁ@ﬁr“fﬂ ?%8%"!?‘?%8@?{5\‘38@@9? gm%%%g control
sequencs vBVK) addnevines (ag., the adenevinisanajor late prateeterf (AdMI.R)) awd patymud. at i ng t he
transcri ptiogergiifely’ Airal leflatdfy delfenc@ithiRe8 806 asiSUBYRKRSSI ON” vect or

and expression conffo s quences are chosen to be conmpatible with the
expr essi on HeReterel f-elo8WPORAEr- ant i body | ght chain gene and the 30 antibody
heavy chain gene can Iﬂneddxuimﬂbtﬂeﬂambbdy cejprgeateandaegudatonyrsequencss, thgpi cal | y,

Do e P B b Vb oha B TenSEPS7 B el sealliR e BiRY Genes

are inserted expression vec l'i gation
of conpdde m;iqqmngesrtbgwgu&tq: replication of the vectormhost cells (e.g., origins of rephcatlon)

and selectable marker genes. The selectable marker gene facilitates selection of host
cells into which the vector has been introduced (see, e.g., U.S. Pat. Nos. 4,399,216,
4,634,665 and 5,179,017, all by Axel et 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 dbfr- 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
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sites on the antibody gene fragnment and vector, or blunt end ligation if no

restri ctwomsn®zes are present). The |ight and heavy cheirfis¥asdsab! € regi ons
of the antibodies described 35 herein can be used to create full-length

anti body genes of any antibody isqotype by inserting theminto expression
vectors al Pessible torrxpirshtheiqatbadicsiof the invention i cithavprokapetic aneakaryetimst ant

Ireglk 0 gst of hbkteemeexpireshdn&ﬁftaumdwsm?mdwoh nbthéus,vancﬁﬁampi’éfmsl y eRarAkliae! y

i nked to n_the.vector .an egment i s

operati vel ygﬁcg&é&e@g‘s M%ég‘fgﬂc 33%‘/’%]6*4%’% ﬁ‘i‘ % " segnent

wi thin t he mesgnalian cﬁldhimmwraﬂlkglyd:anamlaqmmlcvlﬁtyamhﬂﬂdaﬁmmneant t f
expr essison A arf Fﬁhlgjr H%Erj% rEs@E: gsecretion o
t he ant Fbo@‘ﬁﬁlﬂg‘?lﬁ from c€e ?Juvgﬁﬂﬁﬂoﬂf E ﬁ gengl%can be cl oned
into the vaBYRAdYggnes haﬁh@enr@me d to,bgaine WP&EPF@“MWH&@“%YIPM&%MWH he
NG oLl e g B g e € o) do (1 .. &
signal peptide from geﬁdﬁ’d &Bﬁl h %’rg’ﬂgﬁﬂn&qﬁwgﬁ?@%n to the

ant i body clantibedigs of the inveationinglude Ehnmsaﬂpnﬂasﬁ)my (CHOtcells) (imtluding dhfivent i on
carry rlegul@r@eeusseea%mﬁmﬁes k0B, ggbﬁ) PRSP0 AR &i, TR 7R B3 1g20dy

chain genesé #1 a host cel The term atory sequence I'S |ntended to

10 i ncl ude selestablepagkery ﬁér aggesprakediip R. & daufippn andiBrent s
(e.g., pof )sad@mwmmm Bﬂognaia 601-629f NSOthyeldmd Js&tlst(c@seems 4IdiSPF2 cells.

t | t h t
descr i bed, T BrieslEr BRE RHK N cflnbnt S ancllF BeRld SbRor BIHS Ret nade 1 n
Enzynol ogy thedBS geneatprestomsysten dighosedire i) 871044621 BD$9/01436/ani[EPbe
vertor % ﬁ?%‘ﬂmﬁfés‘%ﬁﬁ??‘kﬁp’%&%ﬁ cotony Gloolilg afitoug Befhs *’Hdﬁ“gamd offis&”: n
factors as™ fap bostcelly, theyaglibodies, ?'Bg'ﬂéd?wg gﬁgstt ﬁégl
expressi on paﬁodnfahm sufficientiteallow for exprEysadeanf tiecantibodyt intthe lyos‘seﬂl_sem,an&ref or
manmal i an g ! éecz%ﬁl?ﬂ 66k %hﬂoﬁgid&gﬁae‘éhft@c ﬂeﬁiﬂm\kﬁcﬁ Bthod JcFlE hrehi G0

rof e| u

| evel s of expre55|on I'n | an ce ronoters and/ or
enhancers @& edntiogies ean bareepyersd emv)remwm%@fmbprg@n{ SV40) ,
adenovipus pufificaion nidltbdadenovi r us maj or |ate pronmoter (AdMLP)) and pol yona.
Al ternatively, nonviral regulatory sequences nmay be used, such as the

ubiquitin pronoter or (3-globin pronoter. In addition to the antibody chain
genes and rl&gaf Bersiol Anréuwde Sepences hekxpressdwpindmibodrpr essi on vectors of the

invention may carry ﬁqéb&meqa&mé@amm%& eaom%ém @hiddat
regul ate re Ilcalo of the vector ost s (e |ns of

repli catmﬂ? & ‘?@ﬂ@&?ﬁ @%W&P‘x&?ﬁ‘@ém “gﬂlé‘e‘?'fﬁ%l'(er gene
faciliRat eﬂemﬁhmntglregloma‘(dm Fmahxh&asm,memmnh am&eeqxemtesmhasCDRsn

1S o e et i, 110,07

confers rediestusnEBR wqueneesare 2spons @!@St WQ?M&gﬁn Brteragtionsitit xat e, on
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 paturally 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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30 a host cell into which the vector has been introduced. Preferred
sel ect aweosmmsviser genes include the dihydrofol ate red8B€TASG/OBIFR) gene
(for use in dhfr- host cells with nmethotrexate selection/anplification)and

t he neo ge RTATIRe) and heav
chai ns, ?h;ﬁg%g@gm ondl\%g(%f&w&?asseng}aﬂaﬁg['%ﬁ% E\ﬁg’é\g/{‘/mﬁaﬂg %O}Dgﬁ% chains i }s/
transf ect eomﬁ“ﬁ‘i({?-*&%’é{-“’ Emﬁqﬂy"‘%!’h ayinogtsrnpipal oglareRi®tis f or s of
Eheht er m " tRo egdngslé, Iwmaté@?lmahﬁﬁﬁidt &%hnbglyemqﬁmt fiﬁtﬁtanmldeermafal ﬁﬁrﬁorpf

echni ques ed,f or roduction o a
prokargotlcqg%gﬁ)g Lelglpfleaﬂgéq'ﬁg Xe Bmm]eﬂoété %qwogﬁmg:oni
cal ci umphdémhmm,mlsgnm mmuomaumgmﬁeantb(radmsﬂlebmdmg moprtidse | i ke.
Al though i torkis dhliBRH: )ﬁtf‘o?ﬁhé 51tmo@§éc@§s%%ﬁ£oﬁgdﬂi§fé§éggyotlc sei@i D! € 10

express the antibodi'es hvention in-elther pro r eukaryotlc
host cel | s ofappticular @wbequ mrﬁgéar%@aﬁe@nmw@m agb o
pr ef er abl y bimligpropetties srailaras those of the bﬁgnmt.bwm@rwmgmm mea: h

eukaryotic ¢ r{i.cul ar ceI I e m)r i kely than
pr oka?/yot i & ?34’?%‘?%3 gh 9@8%?0” Tﬁg ﬁl}”ﬂ ?ff’ﬁ/g'[ and y
i munollfgi d‘atﬂai']lmvméhﬂmchmwgquemmmﬂmC&Rolegwsmtyplballmtﬁmnly genes

h b ) t
aﬁtS i bgg; EE@“&E%@*’ b&dﬁ?&;ﬂg&fu@(&g&r nﬁhéjﬂhi% QﬁﬂﬁeWaﬁélﬂ of active

1985 v Today & 12-13)
Preferred g Benesegments pantyi hesseqrafjngdan t&%&bﬁﬂﬂ%@rﬂmesambodl es of
t he i nvent ig@mhm&bq@@ﬁm&aed-mﬂtﬁrm@iﬂgwrﬁmmﬁ Vaiableiregibnsdi ng dhfr- 10

CHO cel I s, d. Sci. USA
7754216 42 Jéﬁ t%‘%‘“"kﬁ%"@gﬁ gp&bﬁm"“‘&’%ﬁ‘ )p’g)ép"?‘f‘am{‘é%gﬁg edin R

J. Kauflfan D@h@ﬂnmbme toftha propartienof thepfinal gptgrody.1 Bor: tb@xmm)xtlsms@smemrm cells,
CCS cel | s qRslthoRarrespbhding mnﬂme&aaérlseqﬂeaéefofafpm&ﬁn%moxwom cells,

anot her pref.erred expres temis t ene, e re .on system

di scl oseg oS W%ﬁ?@ﬁ%fﬂﬁ@f@@%&%ﬁ&@%@ n I‘ZCOHJDI nant
expressi on ohgmtmteouéascbwdlgngommﬂfﬂbakypmaen aAhemaﬁ\reQduimure vriablennmal i an
host Ce"s’e%}&aﬁ 's@&ﬂéﬁd%ﬁs %Qvé}bépgﬁigtéi{goﬂgciéﬁﬁe?&ﬁ cells for a

period of t uffitient to aI antlbodylnthe
host cePl s cambingd bx PCRramplifigation t°§?€?°é‘9l"8"\re syphstie KeRableRsgiPACnEhe cul ture
medi um i n \Mhﬁsqﬂoéebehdmsﬁmﬁaﬂ*a&tagéﬁucmwnmnﬂﬁm draatlessorcarpalticutaecover ed from

t he cul tur . ' purification nmethods. Use of
Parti al An??%gg()ﬂgiéyﬂen g?’gh%&fg?%ég&l%nct% "Anti bodi es Anti bodies interact
with target anti gensTb¢ Bifdantid amquynopmﬁiwgwmﬁlr@tcmam@pfaé@gm hat are

| ocat ed I N Ky B@domhas Wt@m;ghlaﬁmw@ W@Igbhﬂci&'ﬁd@ﬁoer m ni ng

e e ggwl;ew% 3 h%a%ﬁ%‘ﬁ%%ﬂhdhﬁ%ﬁ%mo R troReie Subdidust coms.
Because CDIacqmnpsaen Thes symtetic bepyraai khppafchain sepences tabdifier i tb@natural
i nteract i ORgquehdesiPthree 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, HindII! sites are engineered upstream of the translation
initiation sites. :
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 assembie 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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possi bl e to express reconbi nant antibodies that mmc the properties of
specific naturally occurring anti bodies by constructing expression vectors
t hat i ncWOROSIR 30 sequences fromthe specific natural PYT/EIB@HP ng ant i body
grafted onto frarrework sequences froma different antibody with different

ggggg,rt;eseg sﬁ& Ngﬁure %?@ﬁ%ghmm#%%ﬂ“%%&&@?&éwlgsg
Proc. Natl . se pyerjapping progyess ore thanrombined by PGT; smplifirationquences can
be obt ai nedfmmletevﬂiiblmgﬁham MMW&IWﬁbMa@ﬁg body gene

di.f f t bod
sequences bisanes SF g bedyy o ERACRRRoltient iy GhndisBL ety Ste s o) & O
genes, whi clmmahgﬁ&ﬂmdofdheﬂéﬂ)sitepfﬂmgmdheavyghﬂn}:ml&w RERamplifioationGer n i he

ecandar y. 1 Rieredl faafed ugh et AUMIRAEUERG Rl ol el Y

i ndi vi dual evenly acrB¥Jeqonstructed hesyyanddightehain-variablesagions argﬂwat i C

mut at i ons aécﬁnmidawwabm g}&ﬁw%mﬁbntnﬁﬁaeéﬂ,eens&ﬂ PegicH, 3PRHithandlRted,
framework re - For F{%I e,. sonat.i c, mutations a}re relatj velelt | nf r equent
AEigE, B FORFRE O 1IPAEIREy

in the am qrny, FEPressiop g
car boxyHd ermmﬁ&cmdfhdhnwmdflfghnm&pmﬂbmmﬂm&s Eaﬂb&mmbmed,mwy somatic

ot body Fapap kbRl kiRl sdlalfrmbgfndd QEABHRIPEHCRR Bhphl e oa
sequmfﬁant¢e;ﬁMWWQﬁMtq ﬂouuy!hostccﬂdlepreasmgﬂvﬂldmw an intact e
T S e L,
l'ight cigi nvsgg:gmm&m@h&@%m&m 9504 td &cém&usﬁdohmételﬁédvylaﬁdlt for

variabl e 3 Ryt TES AARLs a0 BY 1t Lo BT ERPPIR BEAR8Y ant | body

vari abl e
vari abl e gednmend‘!ﬁ,ugelgﬁ‘n anhlmdq:se Snmiarplasmuis cusbcicamtrhctbd fomxpmssmnng

portions of, W ll—g‘g Bdéﬁéﬂiences are
cl eaved dur| ng prgé I n mat atﬁ on an ot cont r]ﬂ.bm to t

properties efi8she final anti body. For th| S reason, it is necessary to use
the corgespondi ng gerTHus/ifi ahGthgtass &@Gﬂﬁﬂ?ﬁeﬁtﬂﬁn,ﬂi&l@&ﬁ&&t@mﬂwﬂs To add

T o S OReheE S, 3 Sheb GRS 5o T AN S B TR S«

vari abl e rﬂgxmmll}anlam lanttmmbmhsebatmﬁammwast anedudctippalng,

| | tirel
oynthettc vEopaN & slLeBRPLARS TR biui 35?3%02.1‘%5%@% agZQ such’
as el i m nat PRgrPr@Rore KB éﬁGbﬂfb%rorﬁm@nberc@@bmémcembw

opti m z24 i Ofurfin PAhdWEK kepions AL @mﬁbm%@tha&mwmvy and
|l i ght chain transcr fr a br| domas are used to desi gn an overl appi ng
set of synth ¢§3@wb8@]€?
Accordingly, in another embodiment, the invention provides a method for
preparing an anti~-CD30 antibody comprising:
preparing &n 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: 14, 16, 18, 26, 28, 30, 38, 40 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: 20, 22, 24,
32, 34, 36, 44, 46, and 48);

.ﬂ
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25 create synthetic V sequences with identical am no acid coding capacities
as the nwatousakezssequences. The synthetic heavy and kappecmdsasmssequences can
differ fromthe natural sequences in three ways: strings of repeated

nucl eoti de bases are interrupt e facilitate ali ?(gaﬂgbeot i de synt-hesi s

and PCR anplifi cati or"Pe5pp thept ﬁg‘i"‘é’?* ity fq bind tes are
i ncor por at e’ﬂleaabduydf thg ahtibddyza king GDA0esn M detarminddésing standBiddindifg) - Chem

266: 19867- W) Oﬂﬁgfoﬁ@%%&ﬁ&g%%g%ﬁgﬂupst ream of the

transl ati on |n|t|at|on sites ht chaln vari abl e
regi ons, the opti ni zedncedbigived kngwa i the agt dhab aetibog @ht chainy g

s]geqtlﬁncess acaRbagiﬁamsga amcaiamlmpi&&namémhésmdi&@ a«ﬂ!im cf]anrrP dpoi nt
o e corre non- cogdi n ol.i us or each c ain,

‘the ol i gonLﬂﬂ?‘g’Bé] @ég"‘ tgggeggﬁglpgnteﬂpfgo eefB}S 1 BRIt 5Ftanded set s
t hat span sieghebdtwe, piefetaily eomp}&crﬂwdiGaWamﬂdghtdﬂmCDBébsfwM {Then used as
Lempl al o5t gqpeRe:nBEn AEmbiild GALDRD BE PRYCOROOS: I3 THORrubalegot | des. |

W 05, 055 e PR Pt e CRBIAOF HIGH 285, 0L, e e swybrberery
5 ely

arrplji fitmzl t@n?ﬁma@@mmmwégacﬁ)_gm PCV {)roducts Thestehoverl appit ng
products are then conbin a .cation e c e
riais et e e D e
fragment of ¢S comprisig: fegions, bsl

site of thech'émi‘@i?ﬂ?ré gidH)h hGRGh Rea chﬁxﬂem%ﬁhtﬁd' fhulﬂﬁﬁhgé\}}?'%ajgeavy chai n)

in the PCR ILcation, to, genefate fignen e cl oned

s that eas
into the ex ﬁwv@efca%thea%wmcm%@ée@ﬁw'ﬁeg FDRAf] | ght
chai n vEy i apiGd, PHEj @'5F 1 & aestoverin Figubdsred, omtlf(SBQcIDavbszrl‘sm,emz)tm&hsl ation

ni L1 at | on, ¢ a3l Al ERG) Blmedlonttalib ADS ket ign ALY ISEYLat oA

transcripti tIO

ression v
constructs. ghﬁéh%QW—aﬂﬁomﬂg @Wh%@@é@%ﬁ%@swhmm@%m conbi ned
into a sing tmﬁﬁcnRscreg;bﬁasrtﬁéﬁ teﬂmwﬂlwcttrmgf&smﬂasshbwﬁ%ar ately

2&3?222?%3‘1%' e 8 12"@%&2%?0% st e e b el B,
vect or s2¢ orathbq@rmasgmrﬂ:er eomEpride therheratkhbiml GOR2 momabgh@@mmﬁlst r uct ed
so that PC&@IWBHb'&%FYlh?ﬁé’Xntﬁﬂﬁgfeteﬂﬁtﬂgﬁaﬂﬁp b l:heﬁ{?@f]ﬂ?lnp@'ﬁl%ﬁ%?”ces

coul d be used fo reconstruci co vy an aln mni genes. These
pl asmi ds cdfe hentgsan GRR b EHs 2 8#ﬁ5|5g11bl y hurran or chimeric IgGlr; or
| gGAtc anti bodi es. SiTHelGDRpRasiVat3 mgﬁnmtnem&ﬂeu&ﬂadnwﬁesemwmai on of

ot her_neavyuRUaLil iR ccBt ot SIALERLAN T bf BRG] SB0carmi ol O

| anbda |ig In ano I'n"Véhtion, the

struct u¥al disclesed bereiss Howevetthe oadinarilysid thmlﬁ@ddl}'l apprecigte thahsemei on, e.g.,
17Gl, 2H9, @iatbd fromAhe€ exbeEdDReGicBMsDS 17G1, 2H9, or SF11 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, 2HS9,
30 orSF11. ‘

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 hurnan 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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structurally related human anti-CD30 anti bodies that retain at | east one
functi on®loopsugerty of the anti bodies of the inventi orecsussbe®so bi nding to
CD30. More specifically, one or nore CDRs of 17Gl, 2H9, or 5F11 can be
conbi ned reconbi nantl W|th known 25 human franmework regi ons and CDRs to
create additional, bivdusingphagogiiosisafdumer cells axprassingt¢DImdhepreseneri es of
the inventi efmao?@phagcﬁ, agi/or, | N anot her enbodi nent, the invention provides a

method for preparin . ant | ﬁ%ﬂ Qgi o

anti body conpri SI ng %tf?&ﬁ&lﬁgb eavy %d &#H#%‘gr&e{ﬁgﬂr‘% Eé&gﬁggﬂﬁ#}humn
heavy chai nl , Wherein at |east one of the human heavy chain

conprise¢ an am no acid sequence selected fromthe am no acid sequences of

CDRs shown in Figures 7,.9, or (S D 16, 18, 26, 28, 30, 38,
40 and 42); Cher acfeﬁaaq?aﬁéﬁlww%%ﬂ%ﬁg slﬂg%'ﬁ'bpé’gfmﬁl)%d human | i ght
chaljn CDRs, V\,herel n ??ﬂm&hﬁ@mgggofhﬁniﬂﬂbt%odkktalcmﬁﬁumé [@rofﬁﬂs] an am no
aci d sequenge sal ecte rom t he a%%g%ﬁ’l d_ gpj %e%ﬁ shown in

Fi gures 8, '_PES or 2 i ‘24“316 and 48);
-28 WO 031OB’QMZBWHBOMQMPIM@EL$A pmtmwﬂ,lrmgmyltmplmsmse mdabl lity to
bi nd t 01¢°D3Rith FReaIEDES 4t 0235 @hala@'tavsbmfthapbmm VB9 GBVink Serflat er i ned

usi ng stand d” bin ass , ose set forth 1 n . the arrpl es
(e.g., E@L‘ﬁﬂ)“mgbgc@’}@"%&ﬁ@ f)l?’h ingpunized mieggre éﬁlf{]‘afl heavy and
li ght chal nwell fdRdcubatsdifos] -p heyrs at PEC! Thelplatdsyird wished aith PBS/Bwéeh alie bi ndi ng

ant | bod es. P PR Bl Fee 3h AR 140 ?c-&?ﬁ‘#ﬂfﬁ%mﬂ% el G

conpri se th@QH@hWPmnhmsgtf@r lclmnrnt ﬂﬂﬁaiemdﬂ@wpeé further
can conps i S@ith 1 i), atid%nal %Oﬂof@%i@”%&@ﬂbﬁsnnéu”her can
conprise the éllx Hg 7%%,) The anti bodies can further 10
conpri se ath’(‘f Pr‘B" Mtpf) X8440yl y, in anot her enbodi nent,

the invention furt herA:pEbLﬂAdma)eastdescrﬁaBﬂJmtcaﬂ)aidm bsu:mdrtqnsdresinrfgt (1) human

heavy chai ny %E%EM& al&gq@, heam a human
heavz chai n)t re |onggﬁ§ﬁveﬁurran kavy %%lnﬁ%aﬁ%ﬁ%ﬁb%g?%ﬁ V\%EI’EI n the
human heavybiBé¥ith 4@@9&93%”1!#55 9@100%9 or 5F
11 as shewWnfros ebdhohyibeidorha, WhiclDfetalds tbéﬁa:ti»layl‘dcmhe paBent 3€lls (by E&@A), ( 2)

human 1i ght MO hu L, Qb region,

human | ghPeg'ﬁ’ n{%ﬁgé goﬁﬂmcﬁgb%ﬁ%stona I4ﬁtét?{’§6}4ﬂr@%‘5yr egi on, V\herel n
t he human purglwtmmal n CDR3 region is the Ilght chain CDR3 of 17GlL, 2H9, or
SF1l as shown in Fi grﬁoﬁﬁx{ﬁhmi&mﬁf-cﬁa@oéﬁﬁ)@di@#&teaﬁ ybiifomddcadd . wher ei n

e o ope b gt R er e Sk ok Rapapeal bty POACHCR' Sipbeiatia” "
25  can be filtered and concentrated 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 monocional 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 MAD binding can be
detected with a strep-avidin-alkaline phosphatase probe.
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17Gl, 2H9, or 5F11. The anti body may further conprise the heavy chain CDRI
and/ or WOBd@3Ns9eHt chain CDRI of 1701, 2H9, or 5F11. ThEBCUUR/00M0 and/ or 3
regi ons of the engineered antibodi es descri bed above can conprise the exact

am no acid sequence( F d- herein.
However, the ordi narlsl?yd%écl?f' W#SWW a%ﬁcrﬁg%’lgqtg%%ﬂléﬁg%%z&dew ation

from the expeEformsi %qmn!eswqﬂﬁ OimhmatwwmamW@éﬂmé@ml e while

Ztl Il OIr et ?I diiul:lﬂmiahq tabérhi pht/at@PC! la.ﬁe]fs\uﬂmh tli@%tBSI% t%@t&ﬁfe@@dcte‘dﬁ' y. g
ccordingly,. e e _en may be conpose

of one or ?Q:B%ﬁ F Ocib"@jja‘?r%?&‘ﬁ?(%ﬁﬂ"@ agﬁndlé}atl dentical to

one or rﬁ)reteﬁ@&&um‘foimhouis—mhe\WISmnﬁbnbdma@tdﬂMth(enherdmmhig}lnmt|ve to

sinply bin Wweﬁﬁ 535#199]:! above

may be sel g%:mé‘ t elr retegﬂltlon 0 %&alﬁ%bﬁct?fg%gl%&p@g%gﬁd%gg of

ant i bodi es a8l descaibed abpvesuch as: (1) binding to human CD30 and

i Phicgisgi Ing grgvv;h of Iﬁufaieftﬁf&hioﬁm&%o @dﬁﬁ@ﬁﬁbﬁ&l@ﬁ&nb&;&smme&w nlgl bi ndi ng

o i gan i ndi o, human uci r cells

expr essi ngg%&%&‘?@% g%‘@ﬁg@mﬁcgc@fé" @%W%SQZZZ

PCT/ UsoY Ommp(céfaiﬂwm%wwtmﬁllmewxprmg CB80|(grosvopmdarsi ng CD30 i n

the presencg Q"’{@éfg é@ﬁﬂaaw th an

equi libri ucrgng}gnst ant 8&? a%t gg‘g%té 0% gb%%é%&ggal zatlon t%]:] Bi ndi ng of

Human Mono ? EOuES Serun,13nd dfcybatest a

[)mn?cl ?ngl mao@nm&edmﬂﬁng;EﬁetSdA&ﬁsiammanFlml ihq@uselécmmrumd m ce c?n
e teste r n a ica n exanpl e

of an ELI SAB %“&ﬁ%%cgp““%?ﬁ@%ﬁn??@?‘d‘b%%%h“ aptigpdy sipis ﬁ?ﬁ"‘l"%& CD30 at

0. 25g/ 5 i reaPBSanalyagd by FihQSican lnstumént ksibglightand eide ecathar plapet;umtn gata PBS.

Di | utions s%g?é sf i tggg@, and
I ncubat ed ?g]r Zéﬁou%@at 37(‘3l The p?g]tug}seg%??x\%a vm P‘geﬂ‘ween and
t hen mcubaf’tdgﬁ‘%t?ﬂ”ast@%'aﬂ s dlow fytammety gesapc Celleeans W2 r eagent

conj ugat ed debsribed kbdviernad pkmn&ialb wfivorésdénce nliGroscopy. tBEi@me@ﬁdd@ﬂowashu ng, the

pl ates are gf%ﬁ!%ﬁ q%ﬁ‘ Hﬁ“ﬁ dat D of

405-650. Pretfera Qf%ﬁg}é‘&&ﬁ‘ |c 2?%‘{) %’ es t?thP't efr}mﬁ\%l%C'?él e used for

f usi ons20 ArﬂeEﬂt}’S)ff andigems descri bed above can aI so be used to screen for
Anti-CD30 human IgGs can be further tested for reactivity with CD30

antigen by Western blotting. For example, cell extracts from cells expressing CD30
can be prepared and subjected to sodium dodecy! sulfate (SDS) polyacrylamide gel
electrophoresis. After elect‘mphoresis, 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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hybri domas that show positive reactivity with CD30 i munogen. Hybri domas
that bi mp wisdsbeshi gh avidity to CD30 will be subel oned modufesrobdaer
characterized. One clone 20 from each hybri doma, which retains the

el cel | bafiesecvat G Gt Eiong asriticto Bpmin syl dutoadiedo CORD To puri Ty
hunman an]'E : -CD30 anti bm#ddnmnsmbmdmgdpdt)ﬂballyleBB@,amniaﬁmcgmolmallanm wo-liter )
spi nner a r a5 25 can be
filtered an?ﬁonce@a%%&w arti n|ll % rorra %m%ggaﬂg ?fel n A
sephar ose ( m&m@mng eD3e aThﬁm;ungmf pronge: gméantn'zy@s' @enmwén@mwél@mvdga

el ect r ophor g inkiad Béreithp REHR ¥R Sivbintide i YnucRafRHr € purity.

The buffer ti n e o PBS, . an con trati on can be
det er ni ned % Bﬁr%@?f’dci @g{eg\%‘i%ﬁrsfa’éP?PE“}é‘Ffbﬁﬁé& R nal
ant i bodi es dmtjoeerﬂﬁﬁ.ghuwftﬂbwmhyl lysisarf eontaminaif Gyttifocythst &ashedPMNsf he

Sach ant BEW%%@@W@ h%@%’f@%%%‘%ﬂf‘“ﬂ@vfsﬁf&gf i

=)

(Pierce, RoBREY abeteshgsdls xpressing Oegtwwgramwmes@rcﬁbﬁ@cl onal

anti bodigs ﬁiﬁﬁbr*ébmq-éﬂécﬁﬁ%ilspfﬁﬂ@ﬁ_ ¢cl5R | Puified hodkeantten30eg G@één%ap& using 35
CD30 coat ed- lSAeB ates as descr b d “above. ot| nyl a ed bi ndlglng can be
detect od vi P4 SEYAIAYS COReARTRons. |Jeleet HB'% &5 neRauvARINE) 050257

PCT/ US03/ 00A4$hys dam ldaectamauh anefdrnewi lootsyap37%}. Pamplés can baa.tsaja@lioesytollysmt y pe

Elaiatséz Sma?hggglgg@&n@ antl ﬁ?me\e@er n% ml& c?gotlﬁ‘?? OCkI ng vm th

5% BSA, theb® rca@ésn@%bm@ae&m% 61'@0 ?ﬁm@r laﬁ efdl es or
purifiegdsi sqﬁmmﬁﬁﬂsh{@baomabnmeent 5 tenperature for two hours. The wells

hosphat ase- conj ugat expoptscion FibosFE bR pgtiE AR s @ ' "
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(but non- I| ng 10 exa [Fow C metry . progaqc nes
expr essi ng Mﬁ“’c’%ﬂﬁé‘? tendsddg b%\F’Eé’ Y$i%eed with
vari ous'z(b:oncent rat | ons of m)nocl onal antl bodies in PBS containing 0.1 % BSA

and 20% nouse se for 1 hour. After washing, the
cells are react egymﬁd%%g?ggg‘é%tg%%hﬁﬁ&ao 'anti-human |1 gG anti body under
the same condi ti dnbighaffiniey ofbindingto £830pody st ai ni ng. The sanples 15 can be
anal yzed by FACS@;BMdﬁ@ttéuﬁmqheeﬁtoplohwm(Mmﬁnﬂeﬂﬁ%&ﬁmwpmpertIes to
gate on sin Ielcgallls oén erna | ve assay..usi Qr esgence m%icpscopy
may be used nac antibodies wi entary activities w m com on wo
25  compete for binding to the same epltope)
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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Washed PMNs, 10%
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heat - i nact |‘9’§$‘@Efgf‘%tf’éhe xposg m&gm » B 6 the-qase foamml&m s
expr essi ng HGMAD nsice, uadesotibed iatdeail hedfeinednid @gémpliffel. | Adtereatively} thehnmae! | s

(- ef f ecteor lﬁg‘lgl MP&E an then be
added asovarl us conce%tra%"?ons LEJFéegl g‘\ll‘an os%ﬂ:tah (%qcang% used as
negati ve cdrnpeiromosamal (e MB@%@F%@@%WWQ)QW@! 8. Buch Eansgendrramd Sanpl es

can be ?Sst&mgcbi&ﬁosﬁﬁkpwﬁlbﬁ ma&wrbmq: éfhulhgic?&gﬁpds@fﬁuﬁxhﬁ tcul ture .
super nat an | - (0] e In.Co i ons w
each ot her ‘P‘E}w&%’f’@%ﬁ%&%}g% §ti$r}\‘}’35§ Pﬁ%ﬁ??&’é‘&derggn% s Itiple
nonocl onal mﬁmb:nnﬁoa:and Hutypqswmlmg dsaty peawitchingimeay aveinchy, bigndlassicalBB0 al so

can be Hpested 4 Slcgr;s v@nigpdel (e.g., in mice) to determne their
efficacy in ne atln agocytosis and k||||ng of cells expressin

e.g., tunor cel I s. %@5@“&3&9%”&@%‘@85@@ gl nonhyma animal 8 tgbased on
t he f ol | owiregofids thdbreign a\ﬂﬁ mnﬂilthmﬁmﬂirﬂw&dgdlﬁ abﬁb@i}ﬁb}bh‘ﬁo\te reéiﬂrei )

ngggl ng- ) ° ‘{’Atéﬁ ﬁe‘?{mﬁgg gl% b‘ﬁ%‘g“é%%&)tﬂ% k‘%;l | mltﬁn%‘{a%%e?“e posS s | b| lity
t hat function correcﬂy throu out the pathway of B-cell dcvelopment 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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(r anschr onomas i ROAUeSR igherhtq “%@Q’ﬂ‘%é’ﬁ}’%%‘@?“%?%?ﬁﬁﬁ% hain
transgene, s"ﬁ%@ﬁ@ﬁ%@t‘%%@@%&ﬁﬁ rf;‘i"ﬁ RfUEsASwhen

i muni zEd vpredun@hlGhe mnmmuchmeﬁmncesaid@uﬁxnﬁesmmﬁommemaunan heavy
chain trans he nouse, as
Is the case %ﬁﬁr%?’glr?gg%en%c gsgﬁ&g Jﬂ{k% m ce, % g%lrm@é@a‘%n %ﬂet ail herein
and exenpl i $wikd seqyeneasiaay hréﬁglate@n@ﬂwwymnmaosd@m methofsgermeascan be
mai nt ai ned W@s&mwmwﬁbmovg“%;{g@gg eﬁ@alg‘oaﬁcleéﬁdwasskgnearaﬁwl (e.g.,

PR

K d WO 02/ t d. t h I
) ol & ar SRR LB FReR SRBRBIOREIR W #BRoc] onal

ant i bodiles sequeBBBEMills ¢ /., Ng@ A¢idrRantiy: &OSF’Q‘E)S (lﬂBlocr&iéqrrgﬂtwg KD
reconbi nat 'M;ﬁ@ﬂl‘é?—@@?ﬁ%‘%g} i &idh of &R UFNRS0iR éxﬂg Ofifntfioddily € 9-

classical or 20 non-c] assic | sotype sw tchin esigh of a transgenl o
or transchriBiFagsHet ‘H'B]H RLFIF2%A ?qﬁlel}g)(‘ nm@ﬁg&wl{lw%%sgwfamq ¥en
sti nmul at i or sigrificadt fredtion of dg@isclBRf tHearkysdenitanimal (&t lease iiperesht). t hat t he

heter ol ogous i MMUNOGhRRYLLYehdsYIZPR YeRerftE MettNESENY Adhlmbi nifnhRISIRD' ©

ani mal

produce the human monoclonal antibodies of the invention include a heavy chain
transgene comprising DNA encoding at least one variable gene segment, one diversity
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  not rearranged so as to encode a functional immunogiobulin 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
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swi t chi ng evm#[ug' cf'gmpg %rg}r)ngggg%w sw tch sequences simlar to those that
occur naturally in theammdn@ém}m@hmfnhqmmon,athemqsmsgmbl y the nouse
switch seq lt&ﬂﬁﬁﬁm%s@m@%rﬂhﬁﬁdi foQehstie huian ¥htitddied & CDY6 eontﬁm, 51QBast

reconmbi nase en rea e human e en not .
Swi tchI se?u? %?E‘L%Eﬂ'%’t %ﬁ&rﬁﬁﬂcﬁe@&g% : u E‘r"ff net hods,
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i mmunogl obul I'n s Aci ds Res.

e uences
15: 7305- 7358/ 2488 apd ths.oép:gﬂg bzed arpth the; Jqdeleted animal dcscnbed 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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to a functional DNA seq occur _naturally “I'n the

genores of WiaHiyeAt deastapauhids s highypreferably 2349 a%hos sroreyr Gensedliygideashecor di ng
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havi ng introduced into the mouse genome. These immunoglobulips 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 iower. 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., bave 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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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
muutation(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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tolimt the se ection

of V enes re sen ed an | bod re onse to a
or edet er i AEHOK vrubgeququ%egn s%ﬁ‘W lﬁs‘ltbftﬂﬂgaa'gﬂg Y erm ned
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hi gh af1f5|t ni Ey v regl amﬁmﬁﬂgeqhb@eltqmeyaiht ﬁmrég BPOsedvifh @Ihhd&ﬁyehaﬂn{rﬁiﬁblc
propensity to u 0o_somat.ib.c_nmutation,an eni 0 are
I mmunogeni geglgn %@Wé@?ﬁ g&? W%Bﬁﬂbe‘ﬁ?@cﬁfﬁ ﬁg’fpt hu prior
t o rearr angequente excodedtbyaiugend/ cgene sdgmienty optionallye Dheegion, ansk a ningdn J,;c ha| n
gene Segnenfsmed) L%Eé\mﬁﬁme@w hile Pﬁ‘ol{r?‘e?%é YeqhSRBWHIHES sulistahtiallyPy

hybri di zati.gn or nC| n speci es of organi sm ot her
than the s?%lgﬁéweolam : Wﬁ@&ﬂggaéma%@ﬁgﬁw%m nonhuran
animal 20 e.g., m ce, Thsdexdh@menbﬁingmfﬁmtphnndlﬂnbﬁmjmaksmbﬁdmhagaim exanpl e,

a purif i ed ' t I S

expr essi ng TSI fsiRed b@%miﬂﬁ ﬁf&ggﬂdﬂ%ﬁgr%ﬁ#ﬁi ARl © e
with DNA eﬁe@mmemm@mm %nwm haning a genema ceMPpriveg s whi ch
under go cl aﬁt&gﬁteﬁhﬁﬂawanmu@o 163@:%&&5@@&@'@@&1{0@%@%9&‘@!%@@ iflo

(cis-switc i ns reactive Q. , The

i mmunog! ob[ﬁ“? ge)gmélﬁﬁ ‘ﬁﬁgq‘fgﬁﬁfﬁeﬁﬁf?lﬁ%&i‘%%(eﬂ@cﬁ PE‘F%%“? Y"g‘ gglg‘tﬁ%rran sequence
ant i bo@bes 'presenthm said integnated bamgn dmoudoglpbulin traisgeneo IGftrmpthedesgmme encoded by
human transgene is a yeast artificial chromosome comprising a portion of a human V,; or V

‘(Vg) gene segment array, as may naturally occur in 2 human genome or as may be
spliced together separately by recombinant methods, which may include out-of-order or
omitied 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.
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ant i bodi es sing. a n _sequence ch S y2B, or
y3) and a H ﬂ%%gh‘é S@Fﬂmﬁlgﬁ‘i"ﬁn gi" 'éléft)%fﬁprﬁf'é’n’ ﬁﬂBé'lJced Such
| sot ypetSwi tiredudirg ditrarBperacdriiinaltiaeing ahid lpmandp transgens(s), and m;ﬂmaallsoa.’rm ic

t at h bout
10 resi duedeypbd itdafl PAL NG b Bltfiude Wil fpatdif) B 0, ol V) 0 TO0N
B cells by mpswntsmxbmmmwhgb' dﬂ@rwanmn@ea@yndawl&hm s uent )
antigen chagac E?Q@:d&'é@ﬁ'&?o 8 Pragfifiduer, inchitiiPthc M&Qﬁr&ﬁmmehﬁwﬂmbl ndi ng

affinities E gw 110 gﬂ such as g;ﬁbﬁ?fﬁge‘}&ﬁ‘éf“f?é'%gaé%eé! M o: héo 10 M

or even Io
i nventi2h i lmnﬂph@e@ moteiis| Thelinventivg aﬁaommdqménﬂmf&nmy humamsegienseros onal

T SR A BTN 8 Gppbe g e
a%/fl nity (e""'@‘E °%FM$WW%SEH1% g‘ e forrEgin Pt 0 9
enbodi ment , thé trensgenio asintal mdmmdute&hah@dmmﬂmnbnﬂumbocﬂlmes a human
igfé\l lli/log)r/ ggxk%ogib%gn %‘\}//D\BGPE% cofile g%t ermn Q%h%‘};\lgbg#?ace ;ﬁlétsfarrglno:veggnaﬁcg/l
(SPR) t&chrrgtegayesin a Bl ACORE 3000 instrunent using reconbi nant human CD30
as the anatyte and t herﬁﬂﬁgeﬁ@@l.ﬁnﬁ;s doffididd@ shredrRhgdd Wl Gnd véamihged30,
.Wher eint hehg%ngmlmqggglglgb IEB transgene,
H. Transgenic animals containing an unrcarranged 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 Il > 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> III
>V where the endogenous light chain genes have not been knocked out and must be
dominated by allelic exclusion.
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functi onal .}{@o vecpa y{(')qonc ac%vﬁg ndg: Exereby 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 antigenor 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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'V where the endogen s |ight c =nes or, at | egst the ﬁne) have
PO R P e 6laf

been knocked out by "irl‘éi'tf f thsse gr R and | > 11 >
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embodi ment Tbﬁsetanébt?dwémd 19120 CAiRREP WCF@M or EiRIthafc sifs WbéChGDSO or
ant i gen- bi diting fivek the P3P binbink 81 of thérecHRotkad] thas, itEeiebiading it Blotled
substantially by physiological levels of IgG. Specific anti-FcyRI antibodies useful in
25  this invention are MAb 22, MADb 32, MADb 44, MAD 62 and MAb 197. The hybridoma
producing MAb 32 is available from the American Type Culture Collection, ATCC
Accession No. HB9469. Anti-FeyRI MAD 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. ef 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 HA022CL.1 and has the accession no. CRL
1177
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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conprise asacﬁv&idhchﬂa&s%%hﬁxhﬁﬂé pésinsd. %ﬁl 1@&%@&%‘ mcﬁfdefir&eﬂiﬂf 4 body
LLZ? gegt/ thet g]ond or '135':31'31101& nr?gm, e. g lympﬂocytes (e cells ngT cglls me{udu(l) [ asingle
cytolyuc 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 Fe 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  of the 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 FoR 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
-42-



anti body may al so be a light chain or heavy chain dieter, or any m ni nal
f ragmentwb obh®esof such as a Fv or a single chain constecamsommegescri bed in
Ladner et al. U S. Patent No. 4,946,778, issued August 7, 1990, the contents

of which is exp ssly inc 0 y reference. In_one enbodi nent
bi specific i ﬁfg %ﬁ&ﬁ(ﬁr@ fmah\‘-!-% ephaucedexprssion ingrases e CXIORYIS &HVIY bi ndi ng
speci fi ci t yofiisyRIabeafing Belisragainstfargéts. pAn sffadtorarell iche pleigoéaese or I3e attargst ef f ect or
ceII and a8 gﬁg&?f‘ négpéeng specificity for a target cell antigen, e.g.,

nt

In one ihe bi ndi ng speC|f|C|ty for an Fc receptor is
prOV| ded by a human " haBeisel! dhehallapnen payyadesimblayelidn aguiiectihg cahyimamot

bl ock;ad Dy &fmnmm%mmnaﬂ@ewgwth d By afuﬁ @ho?]&s U@Euﬂn:hﬁhl &hd&lonhfﬁmb&#m 1 gG L
receptor" refer 0.a e chain genes.lo on chyonosone
These genes™ %8(5"5 '%?58?“15? mPWﬁVJg% ffée Eveiione P‘&Ff‘éregl"@ﬁ‘ﬁ’ﬁ? Bcept or

i sof or ns withrght ceflés gchmcbssmgorcbvhmpreﬁﬁyg €B3e.pCelis expreasipp ED3 6 cppitally CD64) |

FcyRI | ( CD3 uﬂ’ﬂqﬁ:!t:) e Fe
re%:/ept f)r a human %I ni EOIB%S&H%S(%%WS&%% nol gcul e,
whi ch shoméqwmé;ﬁ i Hna Oﬂ'émaﬂrﬁﬂ nidi head ared qeck gumor pells. \iher targpteceliE oduct i on
3nd chgmgcgﬁﬂga@éyh@ﬂambrbm%ee%gferred nonocl onal 20 agtzl bodi es 6“;

escri be anger in a 0 a n U S.
Patont No. 4, 954 617 “H@‘Qgﬁ ﬁﬁ%"iﬂﬁ%@eg ‘%P icat ed by
reference heneh can be'Ehmi@edm thb bispersfibormiultispeaificeyndleabes oﬁtheFim;eRhon arey RQ or
FCcyRITT at @, $le H&ﬁ&cl&ﬂa@g?gf 39 egey bi nding site of the

receptor and, thus hﬁel r. bl ndi ng I'S not subst anti al lé ‘ﬁi{
physi ol ogi cal Ievel s Copmerigcmousghuman mogp¢lpnatagiirodies bodies) 25

t hi 3 | nisentdan be produtéddiby. Z&:OMnBBN es M&iwtﬁﬁtﬁéld't.w& e?:&ﬁpleTf@enbyb“ dona
pr oduci ng m can ection

roe ' pag o abodide 12 FELBAPIicl ﬁ&)%\%e oty Spec %g’%f‘? b o o 22,
and can be melpgulg udcgesneémth@mmp enmnes(twmmd&eereglm anodmgl’ihmhemc

enbodi ment sgc, suathe Bhudivdl&n oﬁi%ﬁ%f’i Pénenb hdrRarPFd WoRRBAGEL of 7 M Of

P ek yel o e or A E

(10) : me-ﬁamede%ﬁemma@ﬂmauamesm FakipixhilyM., Borogean Pagentel | | i ne

d it 4, 1992
e P! (Espiidhdd Y1208, MotobbPay, Rlrdri patnr Aithib @YY AMEERES 19D
still otheref 3p@maeanaémwemo 3604533 abily cegebiy: PatentNe g8 1656

receptor i ildbtlly\/ér @& JEdrypean Pateht Aplicatidnal2 5020 dBeticp eﬁalh(u g8 Stiedser ecept or,
b of er abl Eﬁﬁﬁtﬁﬁf&‘fﬁééf@te?ﬁfuﬁ@ﬁﬂ%ﬁ#@? SRR QRS el
recept 5" 1891362 A5RG] Sup ef 4ic(188D ANAS §babd-2181 N@m@a&sgmsnﬂancJM/ 00440
47:999-1005; Wood ef al. (1985) Nature 314:446-449; and Shaw ef al., 1988, J. Nati
Cancer Inst. 80:1553-1559).
The chimeric antibody can be further humamzed 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-GPIIIII, 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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product of one a-gene (FcaRl) |ocated on chronosone 19. This gene is known
to encoW®@¥efal alternatively spliced transnmenbrane BESGMMIHLF 55 to 110
kDa. FcaRI (CD89) is constitutively expressed on nonocytes/ macr ophages,

hi | |
opul at 1 onstRaSAHY EUR Abgkedtn 8 PHLAE S5 el ) k&*?%ﬁ‘@ S8 “and
| gA2, whi ch5?5s erhorvaReral &B%ﬁﬁcé%}%éé?é 45 and: Beigler g, LOR8H. bmmanalsE or GV CSF
(Morton, H G %34!]60(1996) Critical Reviews in |munology 16:423-440).

Four FcaRl-specific I den ed a 62 and
A77, which bind FcaR:mP Q?‘?%?‘N’g%% 'f%"“cﬁ“&fh mﬁ%ﬁ%ﬁﬁ“ﬁﬁ‘é’&h een
descri bel (mﬂeom@noﬁa@n-bummCDthg@zlysamelqmmﬁDRsmbemedmhFcaRl and
FcyR are proiigitaRCIRS, qgﬁsroﬂ,eﬁe%eéswoiéfp;aceaﬁd&&?@ftﬁk@?éqhﬂsafo?ecause they

are (1) ex sed mari |y on_ i ector cel g., nonocytes
PWNs, rracrglﬂ'ﬂ‘i f@ﬁb“‘&%‘ﬁé‘r\& ‘g;‘uP ‘(‘?7°P§3¥pressed at high levels (e
5,000- 100; 000 per c@ldanhbéﬁﬁcaﬁ&ﬂlmmnﬁemﬁymﬁmémmwmmaﬁab&%f(e g. ADCC,

hagoc t05| qens
el ng. <eppciad i EE balp BEFERACor Mo 3PS ya PR uemiyed R

bi speci ¥ ¢ rmchummantlmlm Wmtendemhtsasm@hod Whlchmyémuscchtofpncﬁat'ﬁeﬂlecorrprl se a
bi ndi ng s peigintanfd ¥ntiMote! of i Qé&él?t‘?ﬁ‘vengo UKbhﬂaﬂls biflicatlo éﬁ%gses% L

oot ded Lo R Hol b sheronsey eEmee20 An

nment

ol %3 fﬁtﬂﬁ‘ﬁwﬁﬂmce 20 An

f "ef f ect or I CEd husae SDRscmaybe depliyed with hmﬁmnﬂﬁr(EDRs nﬁhg bﬁgdnnclaﬂuﬁﬁi!iebodyl I or
uncti ona r cells.

Preferred cﬁﬁ:ﬁe@ﬁﬂﬁaﬁéﬁ%&&?@@%ﬁﬂ% ngags fkplpnve %ﬁr?a?% ﬁlgtﬁtsg’ recept or

of ef f eldt orHwsmmizedgntipodies fe Fc\ﬂwmmrtss%n{mmedna:dnw@ndbgmduemnuclear

I munogl obupadgoe used herein, the term"effector cell"” refers to an irmune
cell which is i ny, the e citor phase of an i ne, r esponse,
opposed to the cognl f&’? w’i‘ﬁﬂ f&??%'i‘ﬁ%ﬂ"ﬁ@&é?ﬁmaﬂ ?‘H{Hﬁ@“’rz@ ponse.

Exenpl ary iantibediesowhichi spedifideminocelds have teen sybstiitestl, deletey opatied. br i gi n,

€.9., |y”pkﬁé§ﬁ/&1?a§éﬁﬁgﬂcdht§n&?%eh ﬁ%ﬁ f:l[érﬁmb'a&h‘éq Qfdatica¥ byt i c T cell's

(CTLs)), killer ¢ nat macr o a es, nonocytes,

eosi nop® | Sramesterk mgiom suc %FW%W%%% ¢ wytigsn. EPra?ﬁP’Bl?ytDé’s mast cells,
and 30 basqmmah&edsﬁﬂﬁdyahiﬁﬁgmbu@emms ammmsm&m%ﬂmm&%mm and

t d ffect
cel 11 S“caéﬁﬁﬁh%%rﬁﬁg%gﬁvgﬁ%m ]jaﬁfeﬁa‘ﬁ@%%gﬁ "‘399'#1%0%%“;, Bicity
ADCC ousg y-opwdil s g apf Knowmde hprgvel g U
LS ek e it e |
t aged ARl or SUpSTEharp TofpraRein bestin fsgmpditie B ment
Zﬁegporogeinhbmhﬂ; phagocyt ose a target antlge?:g target cell, or s, A
m croorgani sm The P @%&ﬂﬂg a:ﬁan@ﬁs'afsUllﬁtEndéﬂ% AR aﬁﬁﬂo‘ﬁfetsoﬁcﬁel | can

be regul ated by hungpra
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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such as cytoki nes. For.exanple, expression of FcyRl has been found to be
up- r egul Wi0end/0s9282 WO 03/ 059282 PCT/ US03/ 00440 by i nterf ercavusgaonss (|1 FN-y) .
Thi s enhanced expressi on i ncreases the cytotoxic activity of FcyRI-bearing

cell s agai nst target cel se a target
antigen or a target CSLBI E“?’é?’&@?‘n@ dmé@ﬁ%ﬂg%ﬁ qﬁlbee‘g?‘(ﬁ’ Bhie cell in a
?ubj ect (ﬁ @Vﬁnbﬁnﬁmwhm;;mhmwmﬂztcomnwgbbmémgep@@ﬁg?esaegmfhpom tion
e.g., a husRDFIRMCINENED3 | §ds%n |a§t|q,§g| ic
nol ecul e) oé?sgrg)eeg enti o 0cel%rm gg‘n@wgglﬂrlre oas-g:@gg c’c gll is a
cell expres PR I |y
i ncl ude 3 unbis ﬂ’iclaadnaﬂﬂnﬁpccﬁﬁ hioil?&d:dbr bé@eiﬁtat daepdrite]ykdnd
prost at e, rgﬂfecoﬁlgila et . sg%lg::l%%g r&)Peon snal Idcel Ia}_,] gm?lead and
neck tunor celmg: ngmgggmﬁlsgcgwwﬁﬁ me ﬁﬂ%fs’aqE ;E,&e&w cells.
Wi | e hunantovBhREPTEEess- lagents = t coyugationnEx whi ch can
Zfee”ﬁL?Yﬁ?rbﬁ"F%%‘fﬁd%ﬁgg“ kB N T e e
nmouse- hurranﬂ’fPBFR%F F t5| phis(2pnitrabenzoip acd) Pbodi es) ' 15 can be
prod gcew :)ﬁpheeﬂom&mdmﬂl%l’mnN—maamﬁdﬁm(}wﬁdymﬁid)pmﬁi@hateW)el, a Igene
encodi n re nonocl ona

9 ﬁdecu§£9%%£ 1€ e@&%ﬁm@&&p%@éﬁ’&ﬁé E‘%L:b%?f)gt' e (&

ant i body I'on enz ve the region

encodi ng thWEﬁﬂ(weegﬁmékx#@IéwﬂéﬂémMsdrlﬁ 861 Lig, Menet dr(t¥WHng a
human P copst i, mead 6. USA S2ibety /Ozgﬁ%‘mhe &%@@de%enwdbypaums

Pt ont. Ao AT (5955 Nanfh, gﬂﬁaﬁmmﬁ i8S Sh1-82h  on
1I71, 4|9615 I\/bandltﬁamleet al(l., Iniﬁuunohe(h%??ﬂ%ﬂBGMMi)catafmretdjcBﬁJ,ugﬁmg Wt er tgerNO et
al., Intern en

4,816, 567; ﬁ%:agqﬁ aﬁﬁ%ﬂiﬁ‘)—?ﬁid%r}; roﬁge‘gﬁétgaﬁgﬁtpl %%;{cﬁlo(%@ﬁg&bf% ﬁget ter et
al . (1988 Sci ence 2 4Vhenghé 1@8%@%@8& eI Tamanized 3443 Li u
et al., 1989]mbddled),rll’fblflédnbecaﬁ|u &Qdaﬁ%ﬂlﬂ@ﬂ%ﬂboﬁuﬂg Gfthalc-teﬁ&ﬁﬂi

b 214215 VL g S g ARG
80: 15532015519310n1§rm0@ﬁc¢7@rq00tamnn W@mﬂnmmmmmdmwfez@ww prigrl aci ng
sequences @fcods i]Ead:oY; vari abl e region which are not directly involved in

anti gen b|nd|ng W th 3 equi val e uncsfro ari abl e regions.
General reviews of hu"h w&%@aﬁ“g %F@“BF‘E\PI%%EP% Norrison,
S. L., 1985vecf6chmhﬂq>ré§2ﬁlahﬂ@§seﬂtﬂﬂb'dmﬂﬁ saﬂnyh&tcelil 'ﬁhsmeilﬁﬂﬁspﬁuoi[m;hm gues

4:214. Th th
nucl ei c ag Q%ésﬁ eU?ﬁa'uﬁ%{dﬁtfsgjtﬁ.ﬁ art o | rmu qﬁ%ﬁﬁ?ﬁﬁkng ©
Vari abl % r ckbariab e ligand wHak fusine pevicia It?'e]aﬁﬁﬂ an wnwﬁﬁm

the invention, e.g., a bispecific molecule can be a single chain molecule, such asa smgle .
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 muitispecific molecules can also be single

30 chain molecules or may comprise at least two singie 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 muitispecific 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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35 of such nucleic acid _are well known to those skilled in the art and, for
exanpl e,woayodszs: obt ai ned from 7E3, an anti-GPlIbllla @crnsozysmr oduci ng
hybri doma. The reconbi nant DNA encodi ng the chineric antibody, or fragment

t hereof, c be clo [ an _appro ression.vector. .Suitabl e
humani zed Zﬁf‘ 3 heAsay, @?&F}fﬁ? Eg’éfg'ik‘? KT BRSPS OERIPIIR03/ 00440

pr oduced byaD@WGYSQmmktmofmmmtmstdmeu&:lmﬁﬁbcledmgmt&gaan 1986 Nature
321 552- 525h ) YARIRKoPlhe SompleR BBick senp@r&gagmépcﬁr@u ler et at 1988

J. | nmmunol part icu uman ant| body
may be repl"é’E‘ﬁ%F"ﬁﬁ‘ﬁ’i‘ etegteflé;glggeg %PW&F‘WCQ%@? HL?H%F ¥l y sone
(r)]; IOIt ggeq)rl?awmrebeg:ﬁas lnad sybcifichlly bmdﬁmhhama&b@?scl{ bdimlt:l:xeﬁﬂ ﬁtﬁﬁ?g?g,ﬁ[ iybf) gy
Lo the: Fo b SRRt B See SRl BF g v il Ot SR B, 0L D
capabl e of mpka@cnglmﬂylmbcmdlqamlydnbmdmdmmfaradih'wmmcmﬁaybody with a
CDR derive Ap@ea fochanﬂ RRuGH | ﬂﬂﬂ)ﬁ%es flﬁagfofrgﬁﬁﬁé &R, hod whi ch

may be used to, prepare t manl zed’ es sent |nvent|on (UK
Pat ent Appﬂreraﬁg&wm%i 1gand Agsay Jgc %ﬂaﬁ%ocrwﬁyw% @dont ents of

which i® emseasthyhisriﬂwmmtad B;zlrdmemcafhefeﬁi)cq'he ra'ﬂibactlilwli%toﬁ:&ibafay be

repl aced vm QH!EEQ S@% ucl eot.i Site- dir cted

mut agenesi s asﬂgegcrl I'N tu§$ er%%? tﬂ‘@ %&32}' 0332 entitl ed,
15 Hunmani z agtomadiogsaptiyes t o Fc Recept ors for I munogl obulin G on Human
Mononucl ear Phagocytes. Also within the scope of the invention are chineric

and humani éig anti bodi es in which specific am no acids have been
substit ut ege I ded. In particular, preferred humani zed
anti bodises have am nin asitlser asgest, theypirésetdnventibi feaftfesfa lameanank-CR30 on, such as

Lgv: gr ?n\;ﬁs[g %sﬁg ahab&g’eam %é& ocgfp%f%&ﬂgﬁ%umpanemré? reg|t ggog;n be

repl aced wids CrttOXiHiaBuEEigAn imennesuppiessant or a radiotpind Sue gesiigatedns i n t he
rm;Jsg gntl t?ﬁbéﬁl;ﬁﬂ@@h&ﬂiﬁ%ﬂm&hﬁb%ﬁnag?e&n%ugéﬁoh gﬁéyﬂrhi%hiihﬁhlﬁtﬁ oAk humani zgd
anti bodies to the i.nst ances. Anti ies in m no acids
have been 2% T0y8E° H’Qg é‘ﬁt%“S? STHo SPHER : réhf tgF’Peoﬂcm%aéeﬁ as

modi f i e arinélindsdiany agent thiat i detfimeatal i, &ills) iﬁtlb Examples ificlude texaht | body i s

al so inten B&MB' peRidRh i etiGam vRdthTe &&nﬁ@%ﬂﬂﬁﬁ efipokigdi es,
chinmeric.an odi.es, and hv’ggﬁézed ?{lﬂ I.bodi es whi gh have , been rmdlfled by,
e.g., del ett?WS‘%lmlj‘ tf prubjetn, gaugopabicip, gt For 30
exarrpl e, anmthricibdidye, naitoxhstraneplinithrachybin, sbeihemi¢ig I, heichpdrete&tnktemﬁgi on and
e i e SRRk FodBAR el b ©- =

serum hal f -
25 analogs or homologs ereof

Suitable therapeutic ageats for forming immunoconjugates of the

invention include, 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 (II) (DDP) cisplatin), anthracyclines
(e.g., daunorubicin (formerly daunomycin} and doxorubicin), antibiotics (e.g.,
dactinomycin (formerly actinomycin), bleomycin, mithramycin, and anthramyein
(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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affinity of the antibody. Any nodification is within the scope of the
i nvent i owodo/esestg as the bispecific and multispecific paglEsesdeithas at | east
one antigen binding region specific for an FcyR and triggers at |east one

effector fupcti on 35 B eci,fi.c,and multispecific mlecul es of the-present
i nvention c XQELigR YGiDe é‘e?%‘éné“‘gm CHMURNG anz et

at. (1981) Ghi@rembmhbyddmmsbhmﬁm:hydtdﬁ#u&soﬁﬁﬂﬁ)\ "pol ydoma" technirques (See
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bi speci fi c A @'@F"f‘?‘é’ Z7§g6éa1 S'S %&5“155 A8, 25 Fab x
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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 camrier. 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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gl ucocort | caldition saimnaludeﬂlokeeddmedifrmmhtodmomrgﬁuc mldmsmlxﬂsol and puronycin
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25 e like, as well as from nontoxic organic acids such as aliphatic mono- and

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-methylgiucamine, 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, biocompatibie
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
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Drugs In Cangfiod, taicAituisiod] hg/@.ea%' &Jb}}ﬁ%&é&%&ﬁﬁ%ﬁ@ﬂpﬁ% hgr any.

Relsfeld et al. (eds R Ljss, |Inc. 1985 [l strom et
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sugars, polyalcohols such as mannitol, sorbitol, or sodium chioride 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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(1977) J. Pharm Sci
addition salts and baggp%ld It n sa ”{:B_L,lﬁﬁné)s rﬁ%ﬁ?‘gﬁﬁg sdtllﬂﬁg iie t hose
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25  vaginal and/or parenteral administration. The formulations may convemently be
presented 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
freated, and the particular mode of administration. The amount of active ingredient

30 which can be combined with a carrier matertal 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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The conposi opBstéatdte DR gediin/|l ated as a
‘When the compounds of the present invention are administered as
pharmaceuticals, to humans and animals, they can be given alone oras 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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formul ate p ren er al conpos I ons 1IN a uni t for
admi ni strat PRSI tg) H’f"eﬂﬂﬁ’a‘ﬁ'&s" %@?é M‘Eﬂﬂ?’ﬂ"é@gﬂg@g‘-ﬁer ein

refers 200 phykiweal doge dffedtive teeprodude s thatapeatic effeat. nSvmmn effesthgadosé will t he

subj ects t o, tity of

acti ve conpigais %ﬁ?h?%a*h?%%g@éSﬁce”ﬂ%ﬁ“‘ﬁaiﬁﬂﬁéﬁf‘ﬁ@%@%ﬁ#@@ fect in

associ at i onbaipERveneRs, igoupalpr b@faH“bCWPP%PrequH@Yspem fication for

the dosage admihisteRddfrodinal Behd ﬂtéﬁﬁﬂ"theQ& 2. 9f fésirbdtBelefdctiaf dailytiose6td ¥

dependent ot?l the_uni. ue ch aﬁg{?“ StICS of .t he actt.lve cor pound and the
particul ar ﬁ’%’?é‘ﬁ&ﬁ?ﬁngc’ P ey nistEred 93 bvo- shree- o P ST i ons

i nher endS i nsubklesesradmitistersd sepapselyidt appropviate mhr\alstthmghmxtﬂmdam for the

treat nent Oécptzll%ﬁﬁl Exiﬁﬂn?dbs é?efoﬂﬂ% VWHH@t?s SR £ und of the present

phar maceut i accep t| ox] dant ncI ude: .(I). water sol uble
ant i oxi dant@vené'eew Fe one; #1s pryferableda adginigedthe Ferround 837 um
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. Exampiles of well-known implants and
modules useful in the present invention include: U.S. Patent No. 4,487,603, which

35  discloses an implaatable 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 purmp for delivering medication at a precise infusion rate;
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bi sul fate, sodium netabisuffite, sodiumsulfite and the |ike; (2)
oi | - sol ublgnseengi oxi dants, such as ascorbyl palnmtate, i NG R
hydroxyanr soI e (BHA), butylated 20 hydroxytol uene (BHT), lecithin, propyl

gal | at e, ha- tocﬁgher ol, and the like; and (3) _netal chelating agents,
such as crt % PatsridNo. 4447122 A uinghhliseloses  varrhle flew dmplaniableindysion sor b t of |

tartari ;: aca;sbaraaisf q&rpi@ﬂﬁn@u@ﬁhxgdeawy{MS Patkse. Nd:?r439h96 Lvitdetpdisdddges an bl
coO osi tions or J4 0Ns l,nventl o e suita e
oo © Mt o P Sl g RE e B EStabfeenk 008, BalBR® SULe

vagi nal andNor4 ﬁaﬁr@ﬁtwhlahdtsdhswantosabhwdmg‘dhhvemsyﬂﬂnatTMPm wonveni ent | y
be preseat eﬁncbxﬂo:'zlﬂ:ﬂtheﬁﬂls eréHcg‘Eﬁfl B&%rﬁﬁh%glaﬁ%e&hb&y HELHPAS known in

the art of - p ar magc am)unt active in 1 ent ¢an be conbi ned
with a car ripegul esrﬂiﬂé‘r‘qv&’r“’ttbosﬁrs@éiﬁ‘é@ e&itngl e dosage formvvr Il vary depending
upon the subject bei ngceﬁa‘meamwaumamﬂ,twmﬂarmumdmldexeiofaﬂm ni stration.

The anopunt o e e _conbi d vmt carri er
mat eri al tomp n%ﬁhg%nbé%ﬁﬁbﬁ%gmge dwﬁ—ﬁu% ve"’%il eﬁ”eml?ﬁ’ anount of
t he corrposrblﬂcd'rbmrlnbﬁmgr(B Bdescl@dcsmxa i hyded comp&mbr dolepsurout of one

hundr edjper y.a6Hh icORIpO r r thet 0 about
ni nety- Hrpne per%:%ahgiagbf ac |v2nc}gﬂr?g&hgéra%%t50ﬁ%@ggﬁrg%gB&¥ ﬂw %. 1 per

cent to ab I R@mple, i lipospmes. diog methads g S%\”ﬁ, S§Co about 30
per celnt gég FOSTRbtRits {52281 1 t3137|4r84ssam1t5 399/331’( I'The lipbsdﬂihs afa§ csmphado: e for
vagi nal adm.ni tion C essari creans, gels,
pastes, f oalis r?&%% Oleueéalévﬁl%h tsreién VeP é '&? t&f@%‘@ ?elllf(g'r,grg are known

in the art wm@mmpterlm@mgm Bf&a,rw ﬁ?@nader(é%%dr Clin. Pbarmacahsder nal
admi ni s{4 at 20e8 ) ELOABIAS thieerify RbieliddiifcthdyVBhitd arb.otﬁprsé@e 3OS Patkde

PCT/ US037004 ude ers oi nt Cc a | oti ons,
gel s, sol uﬁéﬁ%‘}l@aiewe%pgﬂd&mf’%@ﬂpziﬂ@ geap% fgﬁrrsﬁﬁ BuRiePREy ‘Efe m xed
under st er i Commamdiss i1038); amitiblodies (R)Gthomumreﬂaie(ﬂDgS)d?EBSrﬂea‘b}i? ke M.er, and
with an r : n/qﬂ]ggb rofin Ae uired. 5
The phr)asgséag%\régé\ﬁt g?g? 'P’girﬁlﬁrrog 4%;’?%@%}» ﬁg@? | stere parent gral ly" as
used her ei nreRwi4BREIES! @ (198M 4ot Physalinl 298HSM), diftasent Apesiea ot whight opi cal
admi ni spg at m@pcom;&uakﬁewohﬂurhﬁmﬁ@fﬂreﬁmveaﬁéhs m%ew&ssom@oh&m@ftu mtation,

i ntravenous traayt.e r tra ul ar,

I nt raor bi tanveqt%tilp iio (*ﬁﬁereaﬂre‘r’ rg? ﬁ) n#fpzl gﬁdé%?dos] SF%\%§$ cheal
subcut aneouEemmbBMtlr Mublﬁanclll WPMEBWI’@MG 123; s]dblﬁdb@tu 1 3+Fidleu8P4k hnoi d.

i ntraspi nal pupbloReidls #0953, 'E%@%h%dlﬁknﬂdﬁtﬁ‘&&xb&ﬂmﬁnﬂc 'tl{é{-é;bérhﬂ:n Exanpl es of

sui t abl e aqueous nonagueous arrr oyed in the
o e S RSB A RGBSR  Bors By o

pol yol s2% s ugbcelinggit \the lipdspmes oyelude adargdting ahaietyo Iy tdoyt preferrgl ycol , and t he
like), a“da%rﬁe irh tethéfhfé{a%&& &Hﬁbﬁ%’m&ﬁq{f%%&ﬂﬁeﬁrﬁéﬁﬁyb@ﬁsm ive oil,

and inject gani ¢
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 2 compound to inhibit cancer can be
evaluated in an animal model system predictive of efficacy in human tumors,
Altematively, 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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15 esters, such as ethyl oleate. Proper fluidity can be maintained, for
exanpl e, WOO¥058Yse of coating materials, such as | eciRERHSO3HH40 he
mai nt enance of the required particle size in the case of dispersions, and

by the use o . These Qsitio al.so contgi n adj uvants

such as pr e\%@%ﬁﬁi’g{%&ﬁé%q?@jegg&&%@%%?%tﬁ%%%gi%ﬁ%ﬁgimgﬁﬁ“ di sper si ng
agents. Pre\@&¢easy I si7ectfatanswise ameliorate sympiogs i 8 sebjenty Opeoferdimast bot h by
stte_ribl i fat!%}aﬂmdﬂfc@ﬂwt_?ﬁdb&?ﬁlé%de?&ﬂlt 'ﬂef mmﬁnéﬁfdmé@&%khwdrﬁssmeb Canol

anti bacterial,.and .antj f unga ents, for exanpl e, paraben, chl orobutanol,
phenol sor bisﬁbjﬁ'%? gz %IsethP%tyl°?ﬂ’§.s“%F°fﬁﬁ¥mBﬁ°§’5’@§%‘£m rEOmBosIt e |
i sot oni ¢ 5agenitsof slndhistastionsglected. sodi um chloride, and the like into the ° !
conpositions. In addid ] al ong ' 0 e J.njectable '
phar maceuti cal fgym_n%%%ﬁ@ﬁéﬁ_.q%i%gﬁﬁ@ﬁ@% F%%f’ﬁ%l Si%f agents which |
del ay absor gewmpesitinnin deliverablayrayringerdnedditen totwatemthegairier tan bevlaen t he i
BN, and. sy e (HFeRE alihd WhRioh AT oR pROl Rorhiople, B3cerdl poppe ) ° = 1°
Composi ¢ 1 on EB5M: E iRt bogsheihedvesl nt be Hscounibmbtehie FExBe AET y, 30 0. 1

to 90% 10f ®RedpewBuiditycacbeandintiained,fobéxamiplephy uetdf caatpiganonasladithig by

accept abl e iédaﬁéeof'?@ﬁﬁﬂeﬂh&%ﬁ e%fzeth%ﬁrcﬁ?%to‘?d%%&%‘aﬂ&ﬁﬂ?édfon sel ected, the
compounds of the preseht 1 ven_ltion, I'ch may~ be used 1n a sditabl e

hydr at ed f ofprfactpts/ & mapy casph irippretanable to ineludeisepric agents forexemplecsent

i nvention, giigars polyalttiodfsuch hPmamiteNer soRERY lahg 3ddivm ARIERE Athe dosage forns

by conventi gnal %?ﬁg%s known to.thé)ts of :J;Erl |l in.the ali)t9 -51 WO

03/ 059282 PETPRSEEYR0OABE term Absorpti é@*‘e‘“#eé c£LOPPOFIHEnS.fap; B’Wﬁ%‘r edients in

t he phad fracebaut bypinchuligpds ithe anposition reagentwhich delayseabsorptiomuyr dxempley i ed so as

to obtain anuﬂﬁBMhoﬁ&stéé@aﬁéor%ﬂt{n"e I ngredi ent which is effective to achieve
the desired therapeutic response for a__ particul ar patient, conposition, and

nt
mode of adni nistrati ofheRtherstive g9mPaEad isswisabloprotested, agslescaived aboe, sel ect ed
dosage | evekhewohpogthaagbaigally sdoviaisiepddy fop lexatiple, itOXd ekt diluent a€4rOr S

I ncl udi ng the. AP {"H he particul ar conpositions of the present
I nvention gr%l:) 0 (iacd%da%Fg ér'ester, salt or am de thereof, the route of

admi ni sBPation, the time of administration, the rate of excretion of the

particul ar pnMPoUsd A8 M@hRIRBF @ ehventille duration of the treatnent, other
drugs, conpounds an in 10 conbi natc{;ﬁgth L th the particular

WWH ~USed. i
conposi ti ons enpl oyed! M lHRaRaatl 3“\’&5’?&?",”“’0&’6‘%??1? R PR ¢ h and

prior nedi céaveltiont havg nnfnetdus ipeitv and inbgvandjagoostit e/ theragbutit kilitidsact or s wel |
known in t he, ARMIGRL dﬁé&gm dAnd Ra¥iletit GFEIH0 MEdifkd BR51dBR. BaYLAhpH, et v
skill in_the art “can reéadily . .
25 molecules can be administered to cells in culture, e.g. in vitro or ex vivo, or to human
subjects, e.g., in vivo, to treat, prevent and to diagnose a variety of disorders. As used
herein, the term "subject” is intended to include human and non-human animals. |
Preferred subjects include human patients having disorders mediated by CD3( 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,8
disorder characterized by the presence of tumor cells expressing CD30 including, for
example, Hodglkin’s disease, anaplastic large cell lymphoma (ALCL), adult T-cell
lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T cell
iymphoma, 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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determ ne. and prescribe the effective anount of .the pharnaceuti cal
conposi t manesksexsequi red. For exanple, the physician or preEwesozoegie an coul d
start doses of the conpounds of the invention enployed in the

pharmaceutical conposjtion at levels |ower than that required |n order to
achi eve t he%QFé’%‘P‘P%' MW@‘& J‘F’é“é‘ﬂmﬁﬁﬂp‘b‘r%ﬁﬁmﬁ‘?s“% REFRs Sclesisgosage
until the degopieDemhdtitis!Grasesd disease,diashinmig)e tyteitlitis AWegher’a phaulbaiadigsis, dose of
a conpositi N -] &gam' i FHIR nd which is
20 the |omegh§°é‘g§sfé’h§‘? gf:(;ﬂ?{;/%é 0 pr o‘%‘ﬁ’tg%u{aeq%%r ap%’%‘?c cé%’?'gt . Such an
effective d@WWWWQW&epend_ upon the factors described above. It

i s prefesred that adnipirelefmbbdifint, B dnfibédasqR @Y humbi oasdIS ! htibodies

i ntraperitoneal . oL sujcutaneou referably..adninistered proxinal, to the
site of the“f"%?%‘ﬁc?’?%ﬂ?g&@&,“ﬁ s@?‘fﬁ?ﬁ’?ﬂ%ﬁm i9f fhefg¥entign cap be wied apeut i ¢
conposi t i ono detect levela dfiCHi36,tor leelsad cellsovhittheontain CH30 onfthebemembraner nore 25
sub- doses aglg.r#' b ' ?]ﬁ&d &%ﬂr'-%% gll',gfj I out the
day, optiog}%rt _%ﬁﬁﬁg‘ﬁﬁp%%rgglprﬁik | delfg{:@i(p@s h%%ﬁs‘%?;? o‘ra%la conpound
of the pres badjes;ean b us bty &9 ,whreh, pastum, sf%P@bl e to
admi ni stigr {ihkedad ERYHNENASD 6 anitiliofiiBA 0P &dram difcasd Srihdrid) tepsbyPoSi ti on) .
Ther apeutic.c 0si QRS can.be adm nistered wt dic devices 30 known
in the art. e , i ;

g eRfe, R s £ Ry Bf e s i o e S0k Bl o 2

(r:]orrpgsi tion samgilchmbacgmhsamphe with tHeanti dCHI0 mti_boda}dm&:ct dmnditimne_ﬂiaeﬂmgs 5

ypoderm c J ; | : |.Cq S Gl QS5 .S, Patent
Nos. 5,399, 566}3@@&,'%58%,g&f?%?%%%fg;ﬁﬂkgﬁté%@?ﬁg?@% ,’gsu?ie%f‘ 90, 824; or
4,596, 556. [ormedbetseen thyantibody and CD3P s flstected and morpared; in the sample and he
pr esent 1snvertdodtioll ncl ude: U. S. Patent No. 4,487,603, which 35 discloses an

I mpl ant abl e m cro-infysi £ ' nsing. medi cation,. ag._a controlled
rate; U S. Patent .m.ﬁﬁ?ﬁﬁge%%%%g%%@ 18§gesg,;11%agrag ‘Tt device for
admi ni st er i myltispetiGasndsbispecibogiolechies ard eompositionsaf dret invention captrs 233, whi ch
di scloses  mifRH teddd P binBing 3¢ Qg SR sk witlPihkMBER Br Hﬁgtiéé‘sﬁt: h@indfrsd Pr ecl se

i nfusion rate; -52, WD 03/ 05925 CT/ US03/ 00440 U S. P 't .4, 447, 224,
Wi o s EGtexample, comphstions O tbe fAYPIHAAGH B° 1oNied BsinE et IaAAg ok r

cont i nu@dds dytomettielassaps gescribed.in frtExamphds beldw4 Mort@&y, thdaativitgdiof theseses Si
osnotic dru i . ' tl =6 { S d U S
Patent . EpGcY B YieBUR IeAR bhi Tt he GBI IRt RO BT OB
These pat enidubiting e gravgh phandfar kaljing of ¢ellp gxpressing {1030 capbrgssgyser such
i mpl ant's, deldtvedlsy/fos ysdydiigior affebiortell uhedfatal £DRTWMphignclideis aresdebdribedid n t he
art. In cerh%i%a%gpeg%ligg]nts, t he human nonocl onal anti bodi es of the

e rof

i nvention can ated to ensure proper distribution in vivo. For
exanpl e25t he bl ood- bFhs antibedies (e:g:, hBmRY aesborliedagultispepificiagd bispeniie ophi | i ¢
compounds. FRIRARY kR dopobifibng) OE tHeiEveARGN hdve 29GIGBRA Aeifityah tiehfpylsayent i on
cross the Bﬁggl(ul)sgs oq"%fogr%?atedtﬁs%gseg.algorbe?tample, the human monoclonal antibodies,
the multispecific or bispecific molecules and the immunoconjugates can be used to
elicit in vivo or in 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
sofuble CD30, to biock 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 induce 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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formul ated, for exanple, in |iposones. For nethods-of manufacturing
| i posor n@9® 03898382 e.g., U S. Patents 4,522,811; 5, 374, AFUNIE048) 3909, 331.
The |i posones nmay conprise one or nore noieties which are selectively

trans ortedlnto ecifi.c cells or t hus e t et ed- dr
bt vory ¢S aming SHRE Retatifodides sants; GhEF Werfupits il QDR Sighaingprorgsiga;
Exenpl ary th@eshngmﬂteethe@:ownhdnddﬂmmw ofithbkerttinociee &) the fallicled). S.
Pat ent 4%&4&&@&&%&&,&%3 acﬂ@“l'ii?é:‘é) anét,mgﬁ% t8 have(siig%

Bi ochem Bi Res nynun, 153:10 odies (P. Bl oeman et al.
(1995) FEBS(‘)IE“@PF“IEB?H'M@N%PH @ﬂ&@@é‘fﬂea‘w‘(ﬂf Isgqtivaton.af the clasaigals
Chenot he§ . aﬁxalﬁﬂjanvswrﬁ;ﬂaiﬁm ammysal n A _receptor (Briscoe et al. (1995)

Am J. Physiol. 1233: 134 i es, of ich 20 orrprl se the
formul ations of the iMk el ﬁ lb@@ﬂd ﬁ%ﬁ%ﬁt’?‘%?ﬁw} fvented .
rml ecul es; puiBpgcHnhand hispeet caiqlec@ cainpdBitivhs ﬁmsvdzriﬁ@om)eﬁ)t, see aI o)
K. Kei nane la%i&ég ﬁgggmk&gé | on; 1.J.
Fi dl er (199E ev&%t mmn nmet ﬁ%&t& agggbo-ﬁﬁg?rllgﬁé%%so I ment off‘bq]?e [ nvent [ on t he
t her apeut i cdisesssdnsinde, amopgathess, @anesrdiodgkin’s disease.aoadiedgkin’ plygwhesa, i n a
or e prmermﬂiastaﬂaﬁge‘@emlﬁmfomat(mdmmdame&mlyﬁbm AfTRj,geting moiety. In

R Y
st °Eiet ot Q%F‘é‘ﬁﬁnﬂgrelﬁ e, t*&f@é‘ﬁ’é“%i‘%ﬁ“ﬁﬁy il RSt SO 3 st

ng? regf %%Eglhﬁmmz? dzeaps lRﬂlbmhth gmf;as:,tsymn@barsqgs Erﬁh&hﬁbgig?fj " ib gﬁi?i ts
| east about %Bwkg\%os%bg%&pﬁe %1 {)es 8?&%6, aféﬁmbn&?égﬂ%@dﬁg d still nore
g[ner |G[ sblmy gﬁﬁ&ﬁ%@v&%ﬁ?ﬁiﬁbm ﬂt}sﬁﬁ};ﬁgﬁl n-lglhermdel

s]%/st em predi ;:t I ve of I(Ea}féf é{% P@BOCEQ %,aﬁ ﬁfﬁ"ﬁsﬁl% nat i vel §$l ﬁl S propergy
of a conposition can e conpoun
to i nhi g'}:) t , angibodties, mimiltispecifin andbispdcife yleadescand u.bmpwntlom;) bﬁ@eMeh\hmﬂ gg WO
037059282 Pﬂ%&%’&%‘}% :E(ré}ﬁfﬁékigﬁﬂ%rdxseése nggﬁf )2RaHE hzﬁ?dohhéﬁﬁﬁﬁﬁﬁé fole amount

of a therap&at | C corrpound can é si ze, erw se aneliorate
synpt oms i n Blays indhepregression and piber tumerigenic diseasgh iledakin'sp e t o

determ ne sax@éasmmiﬁommplﬁb@m Is;uﬁ;lshoﬁﬁs bRlAnass thiaievelopjietie Tamph ze, t he
Foute of admiirerapr Bk Sedy TRaH dc%gﬁes&a'#%fsﬁﬂa@ﬁ%%ﬁqﬁ 3o ) i g
to the &kt enﬁth@bmy Hiﬁbcancsmnq:mglm‘vs@am the/bodybTke ¢npcenoan gpread ton addi ti on
to water, tRgoEEinlyRgan? fisf@ ifthe 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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exanpl e10thw&h%mpbﬁwi&@mam@waﬁmmsﬁ@m t Accoflihgly,iyet snetHedtie, €.9. in

vitro or exgViwvo Noles [Leat, prevent
and to di aan e%u (P o'fw%ﬂt?é%cz‘i!&gth@r%%%o &F\"“I‘an‘é-" "subj ect"
is int endedmdvmlmgmmbl&mﬂ Oﬁmd&mfls(%ﬁﬁwl@hdlsmSﬁmhdd bslum]eect s

i ncl ude hunﬁ& 1idted 96 RheDRNIoDarttirtia! SiRtesni QMatQQ%OSf’s%m\é IS érosfsO"
exanpl e, human ant.i bodi e5 ant '#Eq; 03| net hods. 30 of the
present i nv PiGRermaftis, Sraves jdisease ]F‘};’é’ t‘%l ﬁgn&rﬁmﬂ‘lgem

di sordeiy eaml Omen'sdymicorder characteri zed by the presence of tunor ceI S

expressing CD30 incl fic large
cell |ynphonma (ALCL) %tgglﬂr&@ QL*"“F%QQQ‘N(H&?E ngl ol r(mgh astic
| ynphadenop&engeignal trlmbodménmmc am}/hqgmrﬁpm essaiddmuigecangates dvi t y
bﬁsed IKrrph@fmémvemvnwﬁmabaggm:n@aﬁavelﬁ&o%d{;{tﬁe%eﬁﬁlogﬁws&@iﬁwwms of the
r hi no- phary e's tunor stl eman' s di,sease.. Kaposi

Sar coma and%ﬁ‘g}‘gq‘hﬂlsgw %%Be’&aé?ﬂ e’l%ﬁm& m% Mﬁ' gg

ant i bod0 coinjrston (ecm,SnMnmksearmed'mtsow) Smeblpr@s@sﬂs oflhvewﬂqcuhsuad al so be

used to tre%ll@e\;/:\%h@br?ﬁ&a BB of MeRh R ahd ik DncerialiGh Sgre di seases,
I ncl udi ng, 0 t 7503/ 00340 for exanple, Rheumatoid

3{@5
arthritis, @i/"%‘fﬂéﬂ?’&" D i}f‘?@mtﬂ’é‘us, Systemic Sclerosis, Atopic
Dermatitis, Gaves' disgeseyslyidestiibal, biunar dnfi-ODA0 tntthodiéd gfithe ‘ivention

granul omat ogj, %eﬁragaﬁ'ﬂa&e Qﬂ{llocfﬁ%’or%i{ﬁépxﬂb&tﬁé’r&?égué @%Jn‘&! £g. 3 WiBrolddf ecti ous

nmononucl eosi's er €s Vi rus assocl at'e
25  agent, a radiotoxic agent or an immunosuppressive agent. The antibody can be linked to

the agent (as an immunocomplex) or 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 ¢an solve problems due to development of resistance to
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5 In one enbodi nent; the antibodies (e.g., human nmonocl onal anti bodi es,
mul t i speav® bxosaasel bi speci fic nol ecul es and conposi ti ons pcofuseseramnvent i on
can be used to detect |evels of ,CD30, or levels of cells which contain CD30

on their menprane surfac whi ch Ie S can be linked to certai-n
di sease sy r a gRange i F@%‘i‘%”mmﬂ‘? ﬁ?q“?fc?ﬂh%g’g-‘fgh"%'édﬁg BB | nhibit or
bl ock CD30 funreattiverwitiithe agtibodyt urn, can be 10 linked to the prevention or

anelioration of certai t as a
medi at or of the di seaE% I'S caﬁ-&gatcgg% g/%?%‘gtg‘y%%%mw bﬁigosarrpl e and a
control sami-&. himan antibodigs, multispecifip aadispe cxﬁﬁa@qe@éﬁshoﬂh@we@mcmuow f or
for fﬁr?i'%%ﬁmmb S ecor el Racar A saml
orned betwee e a 0 are dete e ared.in sanpl e
d 15t he SUGH RO PERS R apbils o GURHEAe: O glaﬁ?s E‘&ﬂﬂmﬁa
ant i bodi es, klllmbdnsmpéoﬂﬁrtg(hmdlgﬁmepmn‘beanng)bcﬂlsu[feksmweﬁ'mllscamﬁa) of the
| pvent | on. C@fialia o b ltdor 5 GElucio BAE Bfe il dilok BRSO T it

t herapeutic or "diagnosticuse 1n Vi , _conpo  ons of the
i nventi on cafministered asaisuspensipntof eellsiip sahmoslp@w apeeptahlosadetiane TAgsays

deSfrl bed i r;huaab&o%amatndmﬁe}féamf tUB’hﬁﬁgﬁfdtcr %mm@f?lbm Wlf’iry mngmal ecul es
I N rlggerl [ S one ec I-nedl at. e or. ce 1,V

el Ll oo ik BeronetiR bubse, Tigerere; (Rt gt L P sTibcant Gobtals Beaid g coso
can be assayleﬂhctarﬁtoelh@(g,sammoreaibaprasgngﬁmé,fdndmaﬂ'emetl[luﬂu@lm egd., ADCC or

phagocyt osi gﬁ%@ﬁﬁ?cﬁbﬁ@oﬂ@mﬁ@@aﬁé | ow. 25 The antibodies (e.g.,
IC an | speC|

human anti b nultlspeC| nol ecul es and conposi tions)

of the invention haveTheamt wih gqhsmcrfiaﬁffeﬁtowéls&mbwﬁf raedithosi s of

CD|30 rehat fedoiijhﬁdﬁaﬁeﬁth dﬁwrt&haﬁnl ésfor ieﬁﬁbv?wmh géteexls OFat c}&ﬂiplé?ﬂﬁi-esb thecI
mul ti speci fic or ¢ _mol egu t he noco an be use
to elicit i“ﬁ“?fl%%a’%fu‘&ﬁ’ 'b?f?%pogcté ?e%‘tr}? tlﬁgﬂ M % ogi cal
activities: bispedifitinblecules)of 3@ @Y@Mhamﬂoraﬁ@ﬁwrﬂhlmqiwﬁhlhee«pr essi ng CD30;

to nediate Ebﬁg&‘?ﬂﬁx@%héb&ﬁseé\% cﬁon@ﬁhl:he?ﬂ‘cﬁﬁ . RN rbohi‘&ﬁnaﬁbﬁsence
of hurman effector, cells 1t she e(#gle 0, to bl pck CD30

di.n
| i gand bi ndlllﬁﬁluPQ}hW¥ "‘Flt_"“‘?lét %tg'ioﬁ’r‘f epPo 05% o ressi on
of the Th2 pmireoratl peiectiong For atanipbauantoﬁmgeanuﬁddmmm aatlﬁ"(negamnmm dgrhe

anti bodi es D t P C
nmol ecul es a%ﬁhcomﬁwgﬂ%ﬂﬂ?ﬁm%ﬁhgﬁ (H ent| n g‘%g unalrl J'étegtsl nduce

conpl enent - medi at ed | B a@e‘PP'é“%tﬁc r@q%@w@rwféwlﬁ%h%malqu%ffects
in triggeri m@nﬁ@nﬂ%mbrmwaélednaﬁtdmmugeﬁcha@tgcapplﬁglaad didgingtidnmary

cause of ac t erat i attern of keratinizati th|n t he
Fol T1ore t naf esrmordda iRyl aBabieS A Feferprynign oif BheeddPy
ker ati nd8yt @yrpesr ess CD30, i nterference with CD30 signaling processes

The compositions (e.g., human antibodies, multispecific and bispecific

molecules and immunoconjugates) of the invention which have complement binding
sites, such as portions from IgGl, -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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in the skin can alter the growh and differentiation of the keratinocytes in
the fol | MO®B9392hi ch results in the formation of acne. BIHEs98/00440
i nvnunof | uorescent studi es have shown that in early non-inflaned and

i nfl aned acne | esi ons,t here i. t|v tion ?{bmﬁhe classuﬁgl d .an
al ternative conpl enent  SSMRERYLS AR 3 nti bodi es

(e.g., hu rramolanﬂmmmunommjug‘a'spbafthe ipvention oars lee bé a(hnmmijbgﬁheatnd

CONPOSi 1 i ONh BRpIHBER. 'Hi:c?ﬁdﬁfél %ﬂ!ﬁﬁﬁésc Bﬁi‘x@ﬂiveﬁﬁorﬁérégtﬁiﬁﬁ&'tﬁ)n!a”ety of
CD30-rel ated di seasges. ag%s ’of . ude anong

seases |
ot hers, can‘E?é‘FP né dapti SI?FG cr‘r‘d%‘q“ A semmn ghapl asti ¢
| ar ge ced | dopnpidmeen. ThésClepmpasitidos aféadeéﬂtadeymhﬂlm&(e%hiplemﬁﬁgﬂlmmmom astic

| had . d t
based | ymohagmerofiaisy ko s Efitodlel TRURTRNpCD 5R§§§%€%58‘%?L8f§3néscgfv' he
r hi no- phar yfberpasivgly, tlsdwman@kfd:oﬁtqsunnm;pec@sxr bispegific molesulas ef thikaposi

Sar conma anﬂv&&rhﬁ&n&&é%ﬁp&heﬁr&r%ﬁnﬂéﬁﬁm&%ﬁﬁﬁnstge@% ¢, nediated di seases

i ncl ude anong 15 oth ers nmune f((}'Llseases told arthrit] s System' c

Lupus Eryt hemat osus, §epeP ?W%WF@‘M%‘EWHS@
di seasel0 Ha@iubmt@ngaotshiyonmﬁbé inventiodég B¢ hiusargimibotiesaddisirmunoChE ig: m;yndr one,

chr ont ¢ © &gl ikhbHIR oA ot PEEBEARNS: oSN RS SuarDerageigr Pes i us

associ at ed | SEAsSES. I'n a parti cul ar enb e g., hunan
nonocl onal suplasgamn i mm%@pwv reagenti armota?na againg pearafljatoxieagent oegneamid

gorrposn tl(ﬁlr%breqadfubﬁatlhﬂﬂﬂﬁt Bﬁﬁﬁ&dw@lbﬂth'd?ﬁ?ﬁﬁ& (@rgealthuﬁ{antaausw\iﬁaﬁx laiodgflh n's

i sease | i m e ro e
progr essi on” “;t!ﬁm ‘gtf‘ﬂ%’r ci’l‘?}’r?ﬂ'fl‘flsg‘gﬁflg Eﬂ@é%b@smsﬂﬁ”dﬁ'ﬁﬂgé ¥‘§’E’a‘g‘é is a
type ofij yrdﬁﬂsﬂnmanlapﬁbdsdyr}as are cancers that devel op in the |ynph system
Parts 25 of ?ﬁSybid;”‘ﬁﬁBﬁ“@# Pl Fam Rl DRk r%“m?n%%ﬁﬁﬁﬁlg‘eﬁhdﬁﬁ
cancer can %’Brbéa@dlﬂmldlﬂmﬁ (R 40 sigpuliap “F‘ﬁl erboliowing, | ncI udi ng the
liver, boneamms@mﬁtdm h‘iﬁﬂﬂﬂﬂhboﬁy%ﬂm mvaauag witkembieftheRPARE A2bntl he body

that makes bI IIs e evat ed ex skon of. CD30 in
Hodgki n' s aﬂla %’Pé%r%é”?g“t ebnh“gnﬁleé'ﬁ"fcgﬁgﬁugﬂmgtsgﬁ WB?;S'te with the
di fferedti aﬁﬂ'ediQfgh@manﬁnﬂbDilcsAccordl ngly, CD30 inhibiting 30 antibodies of
the invention can be Iﬂ%ﬁﬂrérﬁbdmﬁ&ﬂﬁ‘tth@d’ubﬁlcﬁ%&Qﬁdlﬁéﬁﬁﬁtt&a@ﬁm whi ch

| ead to HD and,  thus an be ysed to.prevent or treat Human
ant i bodi es 3&gnighat *Snbfo i Oéff’?’i‘tbfﬁdtg%gxpr?ﬁﬂ“fllo§ B‘é‘b‘f‘é’l glps%ﬂrsfecﬁ‘l specific
nmol ecul es) méeptdmbprfe:smaﬂ:plemrwin'gmhe subjeot witina bgokise dPteferizl oytokimes fonhi bi t
other eff egign Rtr(pﬂg dhRb %ﬁ&% ;ﬁar@ eregularly
expressed by a var| ettg%? non- g ulﬁ ﬁ‘?rp é)ma su ty d| ngly,
yet anothercolppy mwmh@sw onycitimulating fact ?fr evention
or treatne m.fc sﬁ@ﬂeﬁml.ﬂmhy) @gdnﬂmiinl;&d@gfaefos honmas. These di.seases

e B MR Sk L AP o
lymphokmc preparation. Cancer cells which do not highly express CD30 can be
induced to do 5o 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 toa
molecule that can be detected. Thus, the invention provides methods for localizing ex
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-56 WO 03/059252 PCT/ US03/00130 |ynphomas, |ynphocytic |ynphonas,

peri pher @lo obn§asd | ynphonas, Lennert's |ynphomas, | mMuReiashiss | Ymphones,
T-cell | eukem a/lynphomas (ATLL), adul YT- cell |eukema (T-ALL), and

entrobl astic/centrocytic (cb/cc) follicular |ynphomas cancers. 5 |n another
parti cul ar @vberdin migret cellh expressingtfichendplors, furhgs FoyRyma €D30o The detectablant | bodi es,

mul ti speci flhge] 2| h Al @m Inten Qﬁ? esent
i nvention ck%lbe uég%g?gh% %%%?‘%ﬁhﬁ?‘ﬁf% o?’ﬁdgr € ge’cﬁ“%’%’&%. For

exanmpl e, it so known that soluble CD30 is regularly shed fromthe

surface of cells expgnepaftieglatébodimemMisé GobettidadNovidaahethbd\or dutting epor t ed
in the r {i W th a variety of. tunorigeni g, ut ol nmune -

di sor ders‘)(sa. %g%ﬁ%éf@bigéonggﬂ&%gp@égn%g.?unpﬁﬁzea %{)8{%@?@@ i nvention
i ncl udes t emprising ontactingrthe sapplerand a ointul sazeple svith mbhahad mondsfomeki ng or

i nhi biting A j OB o ; i m'ted
to, Rheurrat%iﬁbég?tgldr i agti‘séfan %@g%ﬁ?ﬁﬁ&ﬁ@?ﬁgﬂfﬂggﬂf ?mgiigt(g?nﬁ)é cl erosi s,
At opi ¢ Der rfQPs§iifipRs thed, i?@’sf"r roaleno aﬁﬁ%]‘%ﬁ"@%ﬁ % $rportigodhereofs

gL anul onat csd€D301 SThaefdrfrion’ of a&ymﬂreﬂmhcﬁdétécfihi, evherii Qﬂi&_fcn@déﬁ:ﬁ;?l&@ eri ngf _

t he antjJo : anti | mul tispecific
and bi sfggc%ﬁ%%%%eggﬁaﬁpﬁﬁ?ﬁ%%g% %lggﬁé{gm%%élf lilﬁg}%%ﬁ‘(fgtﬁ? PSP vivo
and in vitrof G390 aptigen jnrthewaniple.t he art and can be sel ected by/ tHhose of

g;dizgair %j Zléi o qﬁfaiiﬁﬁltfhg'}tven ﬁgﬂg (t:l&? negd;fg.) uJ fﬁgb: e.gos;agia:t g; eElhe
nol ecul es Léé%d]mé\ﬁﬁwgd disgrdstingsubjeet, é&eﬂéaﬂhﬂéid&?fseo?dith%@m%m&nd t he
concent r at i infectiovdl nononticdéosis, aid Systenfic Liyms Brithtaatysuspbpadiinistfing ésthr evi ousl y
descr! b, JSTRNAhaCHRAN A0t Snle Wigh LANSRIL AR GRS thersor

co-adm i stere ne Or other mnore therapeutlc agen

-

cyt ot oxi ¢ 2% uygd i inhibit GRA3Qindysed aptities associnted witherstaiplisades.eg.agent . The

a gt ! bpd%/ c aﬂé‘olh@m{ib@ &Qﬂ?iﬁeren%iﬁﬁmam&{r dl:fm ia%ndeau?mﬁséa Rt €hdan D iﬁaﬁtdtae

adm ni ster eparatLe m e . agent. . e, e aS e, ar at e

Saini ni ot r artPdRS AibRdies ot PR BER<R BeRorinflps Bbtspesh ProGHch SLACLED: or

concur r ent | increasedhexpressagefi 1L-6rand acrdssedquedinttiomdSthe T2 phértotypet Ber known

t her apigs, : s Qars bty her apeuti c
RS cﬁag.ctmg 8 a¥ioldy A3 0 ('?.?Ir %ﬁiédmﬁn Sering 184 h&ﬁﬂoﬂag Ecﬁﬂgfg,

T TGk Rt arbby ko o B e i pid 0 ol
cycl ophos phiisvrdee istyshtaix \Prefemed dritibbdiesind tespitepesashich atepeifigrodfD3ct i ve at
5o et B e Gy 11
i nt r avenoudACtvily stiug delaisd surbge mgigens, spchs NCHIR DT and/CP40.days. Co 35
adm ni sggration of theydaskdBilyR M AmoHesEnbetiineMdite presert ifvEntia® ProRidesla ng
fragments tnrx]gt{wetp goi' treating or preventing a tumorigenic disorder mediated by human CD30, e.g.,.
Hodgkin's disease, non-Hodgkin’s tymphoma, anaplastic large cell lymphoma (ALCL),
adult T-cell lymphoma. (ATL), angicimmunoblastic 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 synergisticaily with
the antibody composition to treat or prevent the CD30 mediated disease. Ina

particularly preferred embodiment, the present invention provides a method for treating
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of the present invention with chenotherapeutic agents provides two
anti - canc¥ V4RIEs which operate via different nechani BEEUSHOHOy el d a
cytotoxic effect to human tumor cells. Such co-adm nistration can solve

robl ems du &d%kjg éeQ%m?H v CTI USM3900 O
grugs or a e i'n t e akt %g‘t?lll cm}?ﬁtpk% turr%lrl%?gﬁ%{t’ot\%gﬁéﬁn\ﬁoul d render
t hem unreaé?‘f%1 O PrOKides Rmg tingAlfek- specific effector cells, e.g.
ef}‘ector cfel I's Ild nll;edlrtmo]gﬁﬂaﬁ&?dimm,sthl e pRsdht inveitigh p r@ﬂﬁéﬂ)ﬂbﬁgdfc)lr . |
mul tispecific and bispecific ecu ntio n 5 al so be use
as thelroapeut HeRHR OF BV nﬂgfa@cﬁﬂg’oﬂm?élf‘?%ss‘%rg?”{‘?#@ﬁF%g“‘g%egggmﬁmn | eukocyt es
such as fucRhwbtragtoii arthatis, SyptamicLupus Etmhqutcws, Spstemic 8adésosis, Atopiade
eosi nophi | S’Deﬁﬁﬁﬁt{sabravgé 'd!is%ésecﬁ{ﬁhﬁnétﬂ‘q é's ér&ﬁﬂ g‘s@{)@fmeﬁesa“ ng

cells. If deS| ffector ggms can be ota dfromt Ject to be
treated. ThéY® ?’ﬁ%t pal é@{twf@épv&momds@%

s]lcjspe|n|S| ondeisoc:ateushwasea niwﬁemb@@wdaéddadn&ﬁ@teﬁﬁgaw aesszcuﬁmtbodl | v he 18 nunger
of cells a t W ry ependi ng
on the the%ﬁg&?ﬁn eg‘g}se t#‘omttg éﬂgﬁ?%g %r?glﬁ%? Pr%'gve&l icient to
obt ai n Ilecaldns,@ecleroﬂheamubtomecmw&onmbeackmgxsterqialmmradmiglmébmp&ssu ng CD30,
and to effe‘fﬁetéiﬁhﬁcg dehid, 558 a8¥n ifimBnosup eﬂ'éb?&ﬂ%é?xsdc% in/30H c°tloﬂfw1€1(3}” ni stration
can al so varé tglth tsr et-specific effector cel can,_be_ perfornmed
in 15 conj uf %ﬁ‘%f @&mggomv%ﬂwav% fhet %ﬂe‘l’%‘ﬁ gdi1s. For
exanpl e, antdiseaseunor therapy using the corrp05|t|ons (e.g., human anti bodi es,

mul tispecific and bi &D&ﬁl&b&e{%ﬁ’%&? vérﬂl% Ip??\:\ﬁgéslaolﬂetﬁn&ji‘opr ef fector

cells arned with these "conpositions C NG conj unctlon with
chenot hdPapyetesting the presanrs or quentifyingthermoungai Froexpeesaing callginyéoeséd to direct

}:WO di sti lncbitﬁ‘d(t'FHeQiiétHodafo ”&%Hlﬁﬁlﬁﬁﬂ:%éﬂa tSats ﬁ&ﬁxﬁoﬁﬁ@ﬁ(&@'dmﬁﬁl— ect i on.
or exanpl €, i.es nked.t o anti - -

may be used °F RSB W%F?‘g c&n °HnY ng?a?‘b%?%h"gﬁ" rc%gWoa{ﬁtq?%%#

agents. Bi syeekdrf (i} expodingtiet subjeetdd hlwamﬁoedﬁbemgcmdtdemctahhmimm can al so be
used to nod ﬁgmﬁ%% effector cells, such as by capping
and elim naﬁ%ﬁ ‘E@ér ecept rs éo,ﬁk@%" surface. éhu res of anti-Fe
recept o8 can al so belf)eé @megguwp%ggugqt%o SIHRGAR R e. g. |
human anti baskdss targetlcbmp@mdste £, thedpdntis pgeitd, labelsm}haomhe,&achadxoms

! ! ; t
sUch a5 por (BBl ke celutth e UV KABRLEMERALRT | ! 20 | o
be used i nmembrwé@é%@r W@&@D@r@ﬁ@mfhbbhéh@mwm@%o thevo treat ment
of a 30 popuh@BddN This, BRlibFenGoRIEd oﬂﬂeéﬁéﬁ@&s ﬁ?ldcﬁlxﬂhé&ﬁvﬂﬂ?ﬁb% agent of

=ddi 11 ofPof %‘e‘l&r%%?%m@@@% ffﬁﬁ?& EESFRSE PR CEABRE Al SERTo P eRe S of -
target cel | seltx{aiggavithi :tdet@tablerldmhqueiggratradmxsbhpe, 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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I nvention can be inproved by binding of conplenent proteins. |In another
enbodi neMO 034059282t cells coated with the conpositions (BCOUSO3MIAN

anti bodi es, nultispecific and 35 bispecific nol ecules) of the invention can
al so be | ysed by conplenent. In yet another enbodi ment, the conpositions of
the invention do not activate conplenent. -58 WO 03/039282 PCT/ US03/ 00440
The conpositions (e.g., human anti bB¥AMPLES| ti specific and bispecific

nol ecul es and innunoconjugates) of the invention can also be adm nistered

t oget her .th co Ac th|n of t.he invention
are conposi Tﬁo%‘!ﬁ ‘%@#‘&% “&‘lﬂof Egpﬁ{’@i‘ﬁ‘r bi specific
mol ecul &s and serum ¢HuMabg)pl enent . These conp03|t|ons are advant ageous in

that the conplenent is located in close proximty to the human anti bodies,
mul tispecific or bispecific nmolecules. Aternatively, the human anti bodies,

mul ti speci fk M@MﬂfMﬁ&r&Mmﬁﬁwlyﬂmmml enment

or serum can MénRpFNASRARItcEpagat el y. Al so within the scope of the
present | nventT oM are Rits conprisi ng the 10 anti body conpositions of the

i nvention (e.g., human anti bodi es and i nmunoconj ugates) and instructions
for uselo Trréo;kbucmmfbtﬂMDeﬁrgmwbmone ore nore additional reagents such

as an i mmunosuppr essi r a oto ic agent, or
one or nore additiona ﬁbﬁﬁb%éaﬁé%ﬁ?ﬁgﬂﬂv@ﬁ?&% hunan
ant i body halmhqgvyaphamdmemmwshemzenﬂ,ttbatm@htamedcfmma @genoape in the
CDB0 ant i 98RmBAsSHHaRE librfatyo(: &a?etémilﬁﬁtlshmn) affit Padic &é@ﬁa{t%egl Y,

patients tre W't h conpa tlonso t|on

addi ti onal Isygﬁﬁﬁ‘ﬁdﬂ-fl@tﬂé;g%oﬁ%t“ﬁéﬁ‘tqs& %a@}&%ﬁ&x 1 et Al q:gqc 3W| ng

admi ni slt5r at48dm85§ 1984 uTimrheant tkhimbeqﬂéncedlﬁcludathntpltbﬂ)nu\mtehd dowiidteam

t hera eutlc 0%+ h enhances
or augment S ‘?%:ﬁlfo ergésgg%%ug‘ofxf@ mlﬁFQ@ﬁeaﬂdngn%h%an?ig%k 184} n ot her
enbodi ment sAPPEKEaiels; 1 ddr efdhe laptorrasmeniblapaexon afjthe oy geneagent t hat
nodul ates, Iviver, &nﬂm@nﬂrsw:ﬂamépw&eglbmﬁas@em 886t-@By Phssagd ih\B kyri.of Fey or

F t by, t { t

Pr of er red: cyt oki nes 135 e Trebr G ool o leEg: Ahe knipReiigmdl®

mul ti spéci firagment wmxelsﬁmfmmdlécﬁmugnémhcbmyd oteBlindBilSmal digested at i ng fact or
(G CSF), grlﬂ‘)%'és t(Sfratﬁ@c%E ARRYE CA). Ofhs bEEEHﬁi gt EﬁEﬁtﬁr‘frou(ﬁM CSF),

i nterferon- nd turmr 0S L anot. her
enmbodi ment %P[("né %ft?tl B’f?xﬂ'éai%higﬁ‘i’ ﬂ%é‘?y? tgﬁtséﬂl\l#"clﬂ hoki ne
preparati orCmﬁhn'ﬂ&rreﬂﬂdlﬂQplmd hvadd:g&ﬂtd tith Bh;aﬂsmraad sheGippfoxiasmelyet kb nduced

to do so usd ,}h;ﬁrgggg \0 é%% ) an cause a
30 nore hormrg%neous xpresm@n of *Cl 'gjm nmong cells O?R@'&ﬁ]ﬂ%ﬁﬁtb ich can

| ead t &3a elopated jugtedovmstreasy of thﬂmﬂérml ﬁéorpmaﬁaﬁ‘:dar@esraﬂlﬂtaw e for
admi ni st ratpl@mld,wme was linearized at the Smal site, and 2 neo expression cassette

inserted. This cassetie consists of the neo gene under the transcriptional control of the
mouse phosphoglycerate kinase (pgk) promoter (Xbal/Taq! fragment; Adra er al.
(1987) Gene 60: 65-74) and containing the pgk polyadenylation site (Pvull/HindlIll

30  fragment; Boer er 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 EcoR1/HindIll fragment and
subcloned into EcoRI/HindIIl digested pGEM-72f (+) 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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i nterferon-ganma, tunos necrosis factor, and conbinations thereof. These can
be adm n"& D%"agzl ntravenously. Suitable dosages of | y mPdKiSAE044%e 10, 000 to
1,000,000 wunits/patient. 35 The conpositions (e.g., human anti bodi es,

mul tispecifi | the invention.can.also be used
to target ce Fgg‘ge}xégfgg‘g%%% gké:%%g?gi ?Blscgs % en%oln ?tq ¢ Spdin ¥ ng such
cells. For SGaysnersef the erprrckgted émeré@mepskpmmapdpalya@mmme that can
be det ect ed. mtﬂmﬂeschbﬁilbmﬁmﬂdtﬂ&z@mv 19¢H) GEEBNSSBQFlﬁiOWEJﬂe&ﬂ ex -59 WO

03/ 059282 P 30 . t | t

such as. Foy i D Viciol RS o Lol ok periately £ b SEByRslog ﬁo&ﬁ? of sof ope, &
fl uorescént t@@mﬁbamdoc'amnérszicmgnedip gemerasn 2 ymuans eu geae o whithm beent i cul ar
enbodi ment, ipdafed M@dwé,appéameﬁeagb&é%n tdanﬂléshﬁﬁ sﬂ%ﬂﬁé g%gg b eesence of

CD30 antlgen |n a sanple, or maasurl n t e anoun I'gen,
conpri si ng dHBEHEvVEHE! Wﬁ%l"?&ﬁfﬂ Righ eyts withinplesmid SPGURNGES, PTIOR N

nonocl onal taauﬁvpdyano@ﬁntaﬂs@am_d, gen b| nd| ng portion thereof, which
specifically binds to CD30, under conditions that allow for formation of a

conpl ex between the anti body or portion thereof and CD30. The formation of
a conpl 42 i Genkration gndanabais ofitvegeted ES cellst f er ence conpl ex 10 formation

between the sanple co (?ftﬁiﬁ@ ﬁgﬁ | presence
of CD30 anti i n thgﬁgﬁgfﬁl& I'n otﬂhﬁé? gﬁng mg)r’l?A (Tﬁﬂiﬁﬂ%ﬁnﬁ@gn
bt ovi des. e AEdsvare o R Ically 66k sl fenci layers ol kessuplbet | e g.
god?ki n' sLdiasd&Bﬁbedatt Robértsdn,0& ]| (19871}}313_ Q‘Bﬁtocaﬂcﬁfoﬁﬁk %Emﬁﬁﬂﬁi&?éxﬂ?ﬁll& ﬁnd
ystem ¢ Lu : S I 1 € J.&Ct the human
ant i bodi es lﬁmﬁE RZ(_E'éﬁ‘anﬁ%&?@é‘@%ﬁgﬁ%&aﬁ‘&@t reof are
used t o IPnhilisearizebEMD tasgetiog vesser wastslestropassted iinte dd-hicells byshe miethods sor der s,
\i/mgch chOLgéﬁgEéd ikt Bl rpr?t:eg%ﬂdl 2391 ofﬁﬁfe es3LMFEant | (k)ar?él Ingisude

i ncr eased pt‘:ﬁlkfd’ﬁ"t' i‘?teg'fm éﬂé ak 3 denpity Sﬁ%s’éﬁi)r’?eﬁ?%‘fﬂl ﬁg?{n& i ncr eased
producti on dlbms,kmrBP(ZOQ)hmmgrymmfnﬂBt]aaﬁemnpamht)mgdtheUQﬂkllbﬁd@wuréh CD30

(e 9 DY PdBhdlS ielchOfueh VB ROt dorfts SHNI Bfbluka 1o LARIAUE! 4.9 af, T30, L0

i nduce such activities 1S sorder is

t r eat ed 20pr &ileep @@%@hmwsmv@ed B TSROSO @ﬂi @ﬂéﬂrﬁﬁﬁdﬁ cHel§ cD30
and, thus, afhihertRoReived ftomeatibéibneGhee thendozeslarliht Yiket Baf adaljzedifornot

interfere w act i\i t tructurall eI ated surface antigens, such
as NGFR, CDQ%‘“&#?& ‘ﬁf’mtﬂ%a E%Sﬁc?eﬂg?{;oranﬂ%ﬁ BRI &S0 odi ment, the present
i nvention provides a Dh@tmb’sfsovastcmdpn@y&owxmbht hrlgldazatlmnDDNgenl c

di sor der we%@tse&téamﬂmw;ﬁe@%d&c&edm&@ g. ﬁl»lvte@@ by Hodgkin" s

ke b R o

O

p and
probed with a 915 bp Sacl fragment, probe A (see Figure 1), which hybndizes toa
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 Jocus 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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cel | hone, H 'V associ ated body cavity based I-ynphonas, Enbryonal
Car ci no% 03/05 %@2 undi fferentiated carcinomas of the rbll’rﬁfﬂb‘%{?oy‘ﬂk (e.g
Schm ncke' s tum)r) Castl eman's di sease, Kaposi's Sarcona and ot her T-ceII

or B-cell %,ﬂq; MM%%% offUbj ect a
[ of t pre an a unt e

ant i body co Slt n nvention fective to
treat or pﬂ?gg"g t'ﬁénﬁﬂmﬁmo%?gﬁﬁ%?"ﬁwy conposi tion can be adnini stered

alone or along with another therapeutic agent, such as 35 a cytotoxic or a

radi ot oxi ¢ -ag0e ﬁ.?;ﬁ | tion with or synergistically with the
ant i bodg corrpogﬁ‘{’m@J Jf%o e‘gk oﬁ%e’% Rethe CD30 nedi ated disease. In a
particubarly prefer rkg tgtags domt!ﬂs@ﬁndnumb@ﬂﬁﬂ,cﬁﬂmnd\m&,es a met hod
for treati GaretRvedEn®2G05M8R mmw Dbl @Rley, N V!

\ ' %s L etlor#provides a

anot her part gJDar ref erred enpodi nment
rrethodforAt 3 CIRIOCH 3 ARA HMPTyome ACtics proack. nfBnt i on
pr ovi des:. aJ./Rubértsdnf &) Ontforda IR Brees, ppnevﬁlblhﬁbc&ﬂ yswve di sorder

b
Eryt ﬁteﬁgt o D D BB s %&hﬁl@m e di Cease

Hashi mb o' mqwmmwmmmw@mmmmmmm chronic

renal fail Yhoxtedf oS, mmp gfad?ﬂm%ﬁ fheV ki I US
associ at ed di sea gﬁ&,T e‘.%ﬁmat holclj [ nv m nistéring to g subj ect a
ant i body c&RpEpkaggpt: gpat cpleration.s dert ﬁ’%‘r‘fb‘?gﬁcﬁ’ ling, op thepackef f ect.i ve to
treat or pCSTBIUG] baslegrdtnd]i Clonea72 Mmbdwymymwmm

adm ni ster | C uch as an

I Mmunosupp essawﬁg?%%com UAJ%P%%&\%é g&“wd rﬁ?'gﬁecal ly with
t he ani} bomplechinsms @mwebﬁdpﬁmlt’ﬂém Hied disease. In
still anot hspriegert tmcaﬂweﬂgmmeﬁ%hﬂ@&n%mm&m rhe, det ect ng

t he presenge ot ant f the anmount . res Vi vo or
vitro. Thegmgu W a%%ﬁé’?f%g&“@’ @'&Bﬁ@@ Séﬁ@&ﬂpom tion
(e.g., a mgmdmﬂAﬁwmdﬁoww@sdthd@bv¢fmeoﬁMrDMAjragrrent

t her eof CQW 1e. mr]gga{ ]mgg [ giibj ect to a
means for ( cti g'sal gfﬁgt &w oﬁaa Qbﬁa Bgﬁbggdégs cont ai ni ng
Fc-exp?‘bss!“r?ﬂg‘é‘ 8 lﬁ%dmmge Hﬂb‘&ﬁfw es of the
i nventi on manngwedmgdmto target conpounds (e.g., therapeutic agents,

| abel s, cytotoxins, radiotoxoins inmunosuppressants, etc.) to cells which

have CD30 bound to their surface (e. menbr ane bound or bound to CD30
recept or) nabrsisgf WMW'WWWHOQ afmwgeng. Thus, the invention

al so provi des nethody &ﬁmine@oﬁhwmemvwmm Bas\itlelifto CmfldiasS €Xpr essi ng
Co g 3% Cacvet BRog by Hinitod § RS doctiem 8 gt SoPittor cocent
conpound, bemozygous for the JHD mutaﬁon, which inactivates heavy chain expressionasa
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 BglI digestion and
‘hybridization with probe A (see Figure 1), and by Stul digestion and hybridization with
a 475 bp EcoRV/Stul fragment (ibid.) demonstrated that the animals which fail to
express senun IgM are those in which one allele of the heavy chain locus carries the
35 JHD mutation, the other allele the Cmuz] 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.

esen

I
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enzyme, or an enzyme co-factor). Alternatively, the i munoconjugates can be
used to wiidshsegl | s whi ch have CD30 bound to théir Sul’fp@ﬁﬁjsﬁﬁg(ﬂ.m, menbr ane
bound or bound to CD30 receptor) by targeting cytotoxins or radiotoxins to

CD30. 30 The present invention is further illustrated by the follow.ng
exanpl es IE thoul d_not be construed as further linmiting. -61 WO
03/ 059282 PaddusS03/ 00440 Exanple 1 @qqgﬁﬁhl b CD3Q- Specific

Human Monog¢l onal Anti bodi eg uVa nneratlon of "Transgeni ¢ (Cnu

t ar get ed) | (i WQU_I y _Hinman _Mbinocl onal Agti bodi es to
CD30 10 CohdBruction of a (MD).00&rgeting vect CMDYEIPl asm d pl CEnu cont ai ns
an EcoRLXh I43Tragment of Welggurl ne T1g neavy+5] I n_Tocus, spanning the mu
gene, that pAas—ebiai-nred-tgma—Bal-blc-genom-¢ anbda—phagei-dQrary (Marcu
et al. Cell4%42: 187, 1980). N2 genoni ¢ frapg@d¥/IHBs subcl ongd into the

Xhol/ EcoRl gstes of the pl aslrvmd pl CEM 9H (Nar;s)JH@t al; Gene 32, 15 481-485,

1984). The C(J.Vé chat-n—segHenrces—+nretuded—+nrpi \A:nu—th end GLG\M‘ stream of

the EcoRl $129x bédiled IUSt 133 of the nu intf®fic enhancer. tothe Xhol site
located appgpxi mately | ki <ggastream of th nggmjransmsnt brgne exon of
t he nu gene—however; mochof the mo—SwrtTh Tepeat—Tregromtas—~been del et ed
by passage in E. coll. The targeting vector was constructed as -follows. A
1. 3 kb Hi ndlable/1Shaivs theGevietsagisanim Ighh derected BY ELISANfpH iGkceardyitlg Botheiconed i nto

Fr agent - extaaas THB iy Rid:d RS Rio), vy R2RA0 Gy ool AR mCprBlanef 2. PP
to the Smal(*dHD) fhrowidd bae w298y X Cwﬁnﬁih@lcpégdﬂ,tanﬁ@rrﬂ aejmaﬁcwat di gest ed

wi th SmaJJ gpied haieky faPmE FHDRteion FHPHDHMRI / Xbal fragment from pl CEnu,
extending fromthe % site in Cmw 1(3 to'the 25 Xbal site |ocated just

downstream of the [ast Cru exon, was inserted. The resulting plasmd,
pTARL, was II.iGereratioe df HCOUR drfispénicMi®, and a neo expressi on cassette
inserted. This cassette consists of the neo gene under the transcriptional
control_of the nousg ph%ﬁﬁ gl ycerat e ki nase (pgk) pronoter (XbaI/TagI
fragmedf; Adra et al T %‘”@éﬁ Beayy tragsgene Wasgegeratndby; inirstipn el pgk

pol yadeny! alig 80rkbsiingest c(f@ﬁﬂﬁ@aﬁdf étlal 30994; B TRiMinoBog: 1578{598) and(tRO2DRb

Bi och l. b df th

ol oo T ERURE, B pastla BURS wal OGP 8 defcsla pelBB. 870 10 L 65
from whi ch the neo c&§&k@ﬂmm§%&%ﬁmmmmﬁﬂhﬂquﬂagmm and
subcl oned iy){-28 ASPR4Y gdnb dobetheflivith apstexiRiatel) 75hb ot §' AMKERNRIdE B HFFEM 7 (KJII) .

15 flanking genomic sequence was subcloned into the plasmid vector pSP72 (Promega,
Madison, WI) to generate the plasmid p343.7.16. A 7 kb BamHI/HindIIT DNA
fragment, comprising the germline human V;.-51 (DP-73) gene together with
approximately 5 kb of 5' flanking and 1 kb of 3' flanking genomic sequence, was
cloned into the pBR322 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/BamlI, and ligated to a
10 kb EcoRV/BamHI DNA fragment, comprising the germline human Vy;,-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 BamH]I/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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The neo cassette was excised frompGEM7 (KJ1) by EcoRI/Sall digestion,

bl unt  3yoaResANd subcloned into the Smal site of” t hepy gy TARL, in
the opposite orientation of the genom c Cru sequences. e resulting
plasmd was linearized with Not |, and a herpes sinplex virus thym dine
ki nase (tk) cassett e Anlond wasasbtained wittetht 3y -18 génedn thedaiR tkienthtidnschones

b ' h J. ' : 92
pCT! USoa OO BT deBEC TR A0t deiaftaR e, G i e NIRRT e
consi sts ofpurified 2@k ingert ceinjaeind withdhe puridfied 80 kb NothinsertefindiC23} atltle nouse pgk
pronot er anfb|AGhiiGHesHHe prdriblei §f dne-halFdaf ESTMBINEI K DBAFYHIL 8ubiggs &t al . (1991)
Cell 65: 11 3%}%‘8% The re t ng tar.ﬁl@t N vytor gﬁgal ns a total ,of
appr oxi mat ie§er5ed by, Floggn ¢ 05[9 et el Mani a%gg@ﬁ se ERRDYOafd i s desi gned
t 0 gener at d.zhomatoryyMannal, 2 edition) t1694iGobdSprirg Herbor [Faboratore Prazs] Plaimdew

; . , o , H
Cargett ng Vort orecnbfhendfe HikeB bRl Hitcchprkli sehichleq Bbin B8 5o "
sequences, a3fiH6i2 were egallishehisem aricohal developsd frem thy injeotedembryosi Thesand
121 Vst et GRo0) i oo hcon. Bl 1

; - ) . i iV

{ ooder Way e s siprs thed eyl Fipe CaBPHugE 15D Rapisn ASHIDR S 1 (1087 i n
Ter at ocar ciBxamplke Igthe JKibnmytation (Chenrer GE 1993, EMB@®J al: 8t bi820paudotheh (E. J.
Robert son, : : 1 : ' ' d}gg/D
t ar get ;Sng \ggto %)rg %%%P%%eﬁfgggrﬁg? gng}Qr%%bNié@angéQ&&%f {ﬁgﬁﬁgfﬁo S
descri bed mesytipgapice expressbipan pnmpoogiabulin heapyqnyl kappa Jight cwin transgenes 6) .

El ect r opor g4 8 Backgfiung hoRbsygehetor distipkion dOfie ehddteafiRndise Bed9Rbl kappal 1-2 X
106 cel s/ qﬁ}ﬂ After 24 hg(?urs, 418 (200 Mchréggrarrs/m ?)f@active

componehit) ChnNOCl 5y 10 M) were added to the nedium and
drug-resistant clones were allowed to devel op over 8-9 days. 20 Cl ones were

pi cked, trxﬁ_sigg'@gﬁlop %Hﬁlﬁ%’s ﬁ'ﬁ-ﬁttmoportions, and further expanded. Half
of the cells re then frozen and the other half
anal yzed for honol ogous reconbi nati on between vector and target sequences.
DNA anal ysi s was car Huathn@wtinobiyndaiitibwiies aphiast haytan iQD30ak¢re prodbied aswas

i sol at fr [ | i} al. (Laird, P. W et at,
(1991) 25 Nuc %%%%@@Ecgﬁgéﬁég}?#ﬁwg%&ked genom ¢ DNA was di gested
with Spel and probeduniigen Selaie CH30sms mixedawiteemplstedireunsls (8igmari gure 1),
whi fhhhybr!HBSB&d}\ﬂaﬁA{oﬁﬁ?ﬁﬁiﬁﬁﬁnﬂﬁw 2 nmbe&aﬂ%rs rihfetaﬁ@gﬂna;:@?ﬁméu:mmandl Ej h;a nu
switch regi,on. Prohe ec : el fr 0 Wi ype
| ocus, and BCOP: eéﬁggeﬁ’@s &1@%%5583?131‘“1@%% “ﬂﬁﬁ"%@f@ﬂgﬁl%@@sﬁﬁ%ﬁ ogousl y
r econbi ned mixedl i vethGhOadjayape using)a emulsifying nérlla Mic Gvesx imjestedivith G2sset t e
cont ai a Lie) . OX. FI AU resi stant clones screened by
S e e A

Sout hern bl'ot” an s, 3 di's e 7.6 kb el band indicative of
Transgenic MPce: ce were housed in ﬁ?tgr 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 of one 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,
L540, were given an I'V 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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honol ogous reconbi nation at the mu | ocus. These 3 clones were further

di gest ed . w e enzynes Bgll, BstXl, and EcoRl to ver t hat the vector
i nt egrate‘%bﬁ#gol’?oﬁtuggousl y into the mu gene. \Wen hybri dl'Z‘Je'HﬁW{“ﬁ robe A,
Sout hern blots of wild type DNA 35 digested with Bgll, BstXl, or EcoR

br esence of e {9 bot G raael T Kemei PoECbithin abteges The
an
P13 kb, 1 cabise 68 freaiaadijon kiow wedniitined mekbe PEgeR) iR apsed e goct
-63 WO 03/ owmwmmwmwmmm t he expected Bgh, Bst7C, and EcoRl
restriction fragnment Sel toth
Cnul exoln Gene?atlon Q%?%EEWAM mwﬁr?u(fcyﬂgmd#%tﬁggnﬁcg@%ﬁ%ﬁreg o
target ed? ESFBS cand Penigilin- §maé@ntﬁmaﬁcdm°#éwo40aﬂhww d topufturethes e d and
injected in elsﬁzah@;?stﬁmsmgy eﬁc&em ém&m@?#ﬁm@z& o
q@ r oac

ggm) : ! Eo-tl)-e rsé'bﬁ‘i?ga&?gf’dc %E"Sﬂtﬂgq’]‘&%dﬂ%ﬁ R st ocysts
wer e transf eﬂtumjthe ntyslomeeand P388 Db tellss dudditiphal gmeriv sujapleaieas Wane gldaétoat e

hi [ fae t | t ES
cel F‘;’r;ﬁﬂﬂ’“ﬁ“‘ 5 é‘%%“w‘a’awﬁifﬁ‘e&‘e‘@f%ﬁf%‘%%@?ﬁﬁ‘ th Ll Hael "7 e
chi mer al@ an(gen, 36333%) 10y Bﬁ/ 0555 @E&Qﬂecol oration,
derived f r091136@1&&ﬁﬁhﬁ{ﬁmmfgm&nhﬁ@(d%w101@5§jslolm {Gibheo £ Ones 272

agout i pl oL oRFepPeeR RS LSS o AT sﬁ@%ﬁ%&fﬁwe o
chi mer as. THgpexanthinepd ﬁleﬂeNhAhnm;bammdmnﬂiBBwﬁMWme}mdfﬁgcmgma,
of f spring wghes e lﬁhﬁﬁ%get ége)xqb hidfe 5 ransm ssi on of the ES cell

genone. __Screeni or t S carri ed out . |fy Sout hern
blot andlysis of BgII Hybgidgwas vg WF‘HS’rE‘?‘Hl"Pth’FS%W plésaleniss above

for anal ysi Becoine eSiablghtd. Bipgrnatatipims hxveRéddnd Lﬁ&f/idﬂﬁmﬁﬂ&cm&foﬂhﬁﬁﬁ@rl ng

showed a hy dit | d type
band of 15. %@(ﬁhﬁg %éggeﬁg“%pgérgﬂlk%&% m SN %""ﬁar geted nu
gene. Anal yé&t@tmt M}\s@fmecsumru@ant@wemmasmad for €430 spegifieity b flaw gene To
determ ne Lawekhs i LEDBOELYA Cassette into G | has .25

i nactiv edthelgh chai n gene, 4_chi mera. wa ed with a
mmuse * Bbmozygous 1 ot HAOTAEPIALE wicifs AL RGSHSIE SURLIRLEH, chal n

expr essi on agpanadedr HeMabs wéredisngiurified by piokén Aldojmmectzemaeptaphy Birgthet al |
(1993) I mmu 5 | I—;?Hn Serum
was obt ai neg) #’ w"n%prﬁle%géaﬁ? ?‘FR%EN@EBH; S@e ltﬁgsnltléﬁagin assasﬁgel%y ELI SA
for the predsghmnghatiygsiequilip ufteredobaling (RBO (A Vaer BB onpl et el y
| acki ng | gMufeee g3 Blukion:1).1 MWMINHMHaCQLszanmbmwasSout hern bl ot

anal ysi 35 of , RheydeaQh! A Trd bR GOue: &Ll 2 B ASSHonP "E& N Eiuted 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 Ied to the isolation of three antibodies of interest:
17G1-1; 5F11 and 2H9.

30 The V, 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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hybri di zati on with probe A (see Figure 1), and by Stul digestion and

hybri di zaiogesseszt h  a 475 bp EcoR /Stul fragment (ibid.perd@aasiy ated that

the animals which fail to express serumlIgMare those in which one allele

of the heavy chain |locus carries the 35 JHD nutation, the other allele the

Cmul mut at i¥ssmpig 2 BindingStadisss for the JHD nutation display wild type

| evel s of serum|g. These data denonstrate that the Crul nutation

i nacti vat e ressj.on he ene, -6 9282 PCTI US03/ 00440

TABLE | @é;%e é’ﬁi’ amm ‘"’Hu tg o ,"é&@% rams/n) 42 <0.002

cvD JHD 43 196 +/JHD 44 <0 002 CIVD/JHD 45 174 +/JHD 129 x BL6 F1 153 +/+
JHD <O0. ?02”} ;4D Table 1 shows the |evels of serumIgM detected by
ELI SA, m ce carryln both the CUD and JHD nut ations (CIVD/JSSL for mce |
het er 0zygob T‘mswsﬂﬁ sﬁimmmfehnsﬂmabﬁbﬂ(m@dmm +Amnandale f

C57BL/ 6J) Fl2yHiefar ¢D30 antiges IA,ﬂ,gﬁdagé ®. m ce honpbzygous for t he
JHD nut ati a$1 EHDY JH a |? éi@ en| C ce 10 The HCO12
hunan heavi&t WP #®"%kb insert of
pHC2 (Tayl drF2é9) al . . 1994, hit. Imunol., 6: 579- 591) and the 25 kb insert
of pVx§ Ve SRR (ﬁ%b 5 kb

H ndl || Sa:af} %ﬁj mg conpri Si nH&%tEgugéfﬁ%ql net &%%) a@gpﬁDP 14)
gene t oget ﬁér(PWtQmAaWb%)nEB@WDQUﬁE &¢mM HELanki ng, and 5 kb of 3' 15

fl anki ng gesyBihdors SEI0CBREvIRSofSHaeY.90ad into the plasm d vector pSP72
(Promega, Madi son, W5 to generate the plasmd p343.7.16. A 7 kb

BaniH/H ndl ||l DNA fragnent, conprising the gennline human VH, -51 (DP-73)
gene toget Peoteini4 toupbipgpr oxi mately 5 kb of 5° flanking and 1 kb of 3’

fl anki genoni ¢ seqgpg Ogtggg%g,,. ) »d cl oni ng
vect or ri%)GPIf (Ta Ior e%ﬁ(ﬁ@%gg@*%&%éﬁﬁﬂ c Acl es gg%rgg%) to
gener ate t R@SFP H3 ¢l PAFWSW‘E‘F%?H“R chesvBEY- der i ved from pGPl f, pGPlk,
was di gested vvlth EcoRVBarTHI and |i gat ed tora 10 kb EcoRVBanH DNA
fragment, % the germ ine human Va3-23 (DP47) gene together with
appr oxi mat " KB%f 5 flanking and 5 kb of 3' flanki ng genom c sequence.
The resul ti ng pl asmi H“thﬁflbﬁﬂ% Wres eaptpsedd ans priotein Bsutipgedar 2-5and

20  minutes. {No significant amount of antibody was captured on a protein-G chip, in a
scparate experiment). Two experiments were done with different concentration ranges
of CD30 passed over the captured antibody. Concentration range of experiment 1
included: 10, 6.67, 5, 3.33, and 1.67 pL/mL; experiment 2 included: 5, 4,2, 1, and 0.5
pL/mL. Association phase lasted 10 minutes followed by a 10 minute dissociation

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, (x10° 1/5) | K, (x 10° M) Chi2
Sample '

1 5F11 6.09 7.47 1.23 2.83

1 SF11 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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25 ligated with the 7 kb purified BanH /Sall insert of p251 f. The resulting
pl asm d, was dlgested with Xhol and ligated with the kb Xhol / Sal 1
i nser t o?"oq’yé}%s Te2 WD 031 050982 PCT/ USO3! 00440 AT obt i nog

with the Va; 18 gene in the sane orientation as the other tw V genes. This
cl one, dESigﬂﬁli@%fﬂM)ﬁﬁpmﬁib ted with Notl and the purifiéd 26 kb

I nsert coinjected wt kb Notl insert all
nolar ratio into the }Wﬁsﬁi d 5#‘ Mgﬁ%yn@&%g'ﬂ/‘gﬁl“%cﬁ@@{?@g) F2 enbryos
as 5 descr ubmtebyBuﬁgaﬁasedlowbd to(flew fdo d Arhoats ta tnmud\aqumioatanda dissdeiativbuse

Enbryo, A Ngml t&@danét?c%ﬂ g—Pll@r bor
Laboratory Press PI a%nn I ew d‘ﬁ%; h:%%e I'n epehgmicgl I nes of transgenic mice

conpri sisng SXBefBFA sirfacetevi PEC@QEW-S}F@JOF pBhh ni ce t hat
devel oped fdvemhélftﬁall éital sﬁwmuneTh@&ermﬂl 1qBe SF'19 P

(HCO12) 14881 and .15087, Each 0 the 1 hree i nes
wer e then F%‘&ér\hﬁ%i%) gg‘mit% ((ﬁiga% geEnEd s caprused aptbedy W28 Exanpl e

1, the JKDsmMeetblporfo:(lﬁmheebmthhgmas EMBO J. 12: 811-820), and the
(KCo5) 9272 transgene (Fishwild et al. 1996, Nature Biotechnol ogy 14:

845- 851 The  resulti n m.ce express human_ i mu | obulin heavy and kappa
Iight cHai dl-t Paskdspendenthinding ofHuabs to seen 3‘.ng or disruption of the
endogenous nouse heavy and kappa 15 | i ght chain loci. Ill. Production of

produced as. 20 ol | IV PO areqer b & S Syt G8BPtcq above
Ant i gen: Sdhtﬁsﬁwﬂja()a vapbureELESA wiingn Qoupéreially Evalahbsm(r&e @nt-CI9881)
adj uvant f Qs %11;12 gg@?l @%ﬁm@}{ )b %o llotvs@e antigen was mxed with

| nconpl et e Freunds five mcrogram CD30 in 100 pL PBS
was mi¥ed 1:1 with iﬁgmaarw wr&w%dwthﬁsr&f@ﬁﬁ lordéng the wellswither e
i nj ect ed WT/hBGA&OMOﬂ,?éﬁp&hﬁmrfmﬁh waisfegeed celly xptesiing freombinastaCDIMwast V.

Taansgeni o Hhoed VesE MRIEERIAG0eh Refid THE L BRIRS: RO £ SYARHALEC to_ De

i n good phyS| con €s “of “inmmuni z and t he day

of the fush pmﬁqdrmMaESaiFlb,rﬂPﬁr &¢GH and an Tebypaiceriralere mﬁwhmd@éuarwngh a
conbi nati orboné’catrmim@nmw(fbsmbaﬁawns af 37204 @ fiee! héurl me%upbveﬁeanﬁhwnd S

L o
anti - CD30 taﬂkaﬁns-pbsmhaisste labukd@bﬁmmmﬂg@g?wpbdlﬁtt pmbe, at ]L‘B’ﬂlOThwver e given an
IV injecti %Q‘:ég%gf"%%%@ﬁm é%ﬂ% (r};,% &ay @@pr to fusion.

Mouse spl enoc S were harveste
developer The optical density at 40 nm was etermmed usmg a nncrouter 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
I1I. Dose dependent binding of HuMabs to L540

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 L540, a Hodgkin’s lymphoma cell
fine 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
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35 Preparation: The P3 X63 ag8. 653 nurine nyel ona ceII line (ATCC CRL 1580,
lot F- 15 YRS used for the fusions. The original s t hawed
and expande 'Pn culture. A seed stock of frozen vials %ﬁ%ﬁ’gg‘};&éd from
this expansion. Cells were maintained in culture for 3-6 nonths, passed
twi ce a V\ee|deteEf383Pincﬁlﬁai%tﬂ'd &ll@@nﬂﬁla)FlTﬁﬂa edpal iatidtn AN Wﬂé‘llo- was

expanded to §14 gﬁ’a“‘@%ﬁ’ﬁ"n Walbﬁsh%ﬁ alte%gﬁ %Pﬁg'%%g)% woyand filtered

and used as own  as co one ceII [ i ne was
passed- f or a&ostaﬁpdrﬂmeseme mﬁetmwuaaalywaysmamscﬂn@m@u@m DVEM

o 1o S ot Lot Aot it Highe 2, @k 1 Sfts }1/('83%) WaS B IVE] demonstrated.
myel oma énd%@ggﬁihpgﬂg?%ﬁ%g%%m%@p ?%Q!ﬁ%e’@& WB‘Y 13245)
cont ai ni ng Witafdefionstrate fRartheselahtifodss bindadliciodibrandispedificallly 96 fative EIIV4030) was

used to cul d P388D1 cells. Additional nedia supplenents
were added t %ﬁagﬁwbrﬁc’i‘?%‘?@omh medi a, which included: 3%

Ori gen- Hybridoma O oning Factor 10 (lgen, 36335), 10% P388DlI conditi oned

medi a (8/ 10/ﬁ9M€%(WCI one, SH30071 |ot #AGH6843), L-glutam ne
(G bco #_10164 tanycin (G bco # 1020070), 2- rrercapatlent hanol

(G bco #01019091) HAT (Sigma, H0262) 1.0 x10 M Hypoxanthine, 4.0 x10' M
Ami nopatienterin, 1. GQBOIﬂsBéeﬁhhMmhmmléﬁtﬁeSIsmcaﬂpﬂmdl 0 x10 4M

FypOXaNt N 16y AR MATHY B9 kol DL IRTRS, 31 P B0 O o

for one week oni es cone est erna t was

har vest ed aﬁ@%@@wmmgﬁ%@ﬁe&wﬁgcﬂcbﬁmm4ﬂﬂ§®e¢@ eluste/B (Ki-ng a
human kappa l§hﬁbﬁ!st§9€({hblg) ﬁéiﬂ’hwt emamg o FIE(Rdbelc 53@13&5 L340 ceflehvgstion. 119G

SMBAT o o R

speci fi ¢ HuMdthd @@M@em&xﬂfmﬁﬂel@dﬂbﬁ&pﬁfﬁiéﬂmﬂﬁbﬁ@&cmm tdbiervepir i f i ed

EﬁaﬁfﬁéeLSnﬁ"’%ons EEUB%E‘E’E G L UERfe ifhod S et bl RRIR et d) ||

was equi | i bl &fidprges %WM@W@W.H@S(F BEfuMebx) usésawapss
buf fer; (3) tﬁkmemsoﬁmky&qtamwcmbm Ehd15iR4i BB 0 wRk UeterthineRingl Ut € vvas

25 neut gl | SR Ll I TS P eSO T ShoSNel o sodlly TAE l%\%’ﬁ 51

coonassi e sﬁhﬂdﬂh@g, Weesmeny)i Primdry antibadies were diletee ipiseiceld phnsphaie buffzred aga| nst
Lo the i sol S XPBS) Guihgh 4 bline seihbitlerandld 020 Sydty il e, | %,
The VH and %Eﬁ?rgg%wgteewﬁfﬂwﬁﬁ gg@cehls (T TACome (2760 higdleasRie. 1 ¢ om RNA
from hybri domas, reveAsshdwminRigurdd4l thoantibddies whithbindetgichister Wewae able
25  to inhibit FITC-5F11 binding to L.540 cells, whereas the antibodies which bind to
clusters B or C could not, indicating that 5F11 binds to or near the cluster A epitope.

Example3  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 bealthy 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 normat adult source leukopacs
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anplified by PCR and the PCR product was sequenced. -67 WO 03/-059282

PCTI USOS/Yngﬁ)stgs%gxarrpl e 2 Binding Studies 1. Determ nation of affinity and
rate cons HuMab 5F1I 5 Materials (1) Two sanples of 1gG forns of

cl one Huvab 5F11(Medarex, Inc., Annandale, N. J.). (2) Human CD30 anti gen

( I\/Egdgr SX ¥ IRr(Biologm Sﬁéé@dl@,cdliia.JPA), ek cﬂﬁigréd iﬁmm;iﬁaéaéer&w!ﬁlas&ﬁdml{ @al onal

ant | bo e . t (0] - u L

Ut for - 10mE Rearagh G sind APRugpielged widh ipte BS AR N PagBBURL BT 4
coupling), réebdiysteats; Minrsagotie; MN) dord dags.. Tqrgst cBilawenedal@bmioyitiel WmGilof Sof t war e
v.3.0.1.  Preigh Ans@y Eﬁ%ﬂg combinif witleffectdr eéils (3P4 S04 and Pulfabs Ak L1 Me

10m n, fl ow L/ mn, g .5) . .was couplﬁg OE a CH5 chip using

ani no- codpl iYrgotane micetir plateftergnesoatien for A Bouss-pt 37 "CiSuperalayts Wee capt ur ed
on abp(rjot ei monecmra‘nagﬁalmf&ﬁdioa&iviﬂ:r@heﬁnc{mwﬂﬂ&tbﬁaﬁmemz %; .
anti body was,capture ot ei N5 in a. .se e, experi . Two
experi ment siwgsrg&%gﬁém%%‘@#f #Bﬁeg hﬁ%(ceg’wgﬁft? %Ftc}is‘gg‘% 'sm%F E&)gg%assed
over the capt 03 Specifisdusis = @olysismithdduddab r %riysis withewtgduMate rssays were| uded:
10, 6.67, 5pedoried ikftfblibatB./ PL/ NL; experinent 2 included: 5 4, 2, 1, and

0.5 pL/nL. "Associ atign phase | asted 1 ] put followed by a 10 mnute

di ssoci dli on 25 phase’ mﬂémséh?mﬂgsafﬁl? Eﬁjﬁa (Gl metiated of

associ at i on sperifitellysis of the Hodgkin‘\saumonderived bt lls, as asmphredro anniséthge f ol | owi ng
tabl e. Tabl # i el X A0 11 (x 1IW M
cni 2 sampl SRyl a8 G Jui g bbbl o pasanlelof Bprtdg LS 17
51711 6. 13 @Gxpessingitempr eils tpeffaetor callsApr Be geeptorimedigedlyss0 - 68 WO 03/ 059282
PCTI US03/ 00440 Stability of the captured anti body surface HuMab 5F11 (1

PLIML) MRS AR o2l Bl etisted arttbody debsndentvellalar 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 fresh human

20  mononuclear cells.

L540 cells were used as targets for lysis by fresh human mononuclear
cells. Mononuclear cells were purified from heparinized whole blood by ficoll hypaque
density cenu-ifulgation. 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 CDD30-expressing tumor
cells to unactivated effector cells, most likely natural killer cells (NK) for Fc receptor
mediated lysis.

35
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m nutes. Buffer was allowed to flow for 1.5 hours to mmc association and
di ssoci ati8n hase of CD30 antigen to check if the captured antibody
surface i ¥ 3?’3%?@ The 5 experinment showed a stable surface with surface

| evel s unchanged (<0.1%, for 5F11 over the total experimental period of

tinme. Accor disadlple 4t NGraWwill inh®iBbs ofHAMBM sSFiyM | ar affinity constants
towards CD30 antigen and the captured anti body surface was stable to

perform further binding studies. 10 I1. Dose dependent binding of HuMabs to
reconbi nant CD30 The &blubletHudéb SEllemtibotyH0NG bsantld Ohighul)twas ceosotikadant  CD30

: 0 .
‘Qﬁtsl ] 'Cg‘égs gﬂaat%% i Ryt 8@&5&@ aﬁ&fﬂ:&% @0?&?@&&&)%&6%@1@?%&@“ he
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was allowed, o react, wi co € SUper nat ant,.was renove
and prot e nckph bﬁafhﬁvﬁgg“gﬁ'ﬂz ﬁ’fﬁgbmﬁ%' ﬂmgxégﬁ% FSUEE r ol were
i ncubat ed atacxdahy;lmmj assamxftenhmahatlomat W°Chnd:ﬁ$§0€09ionﬂﬁhmhrbsBaeﬂﬁ7@nmﬂf ter 1

h th WV { Eﬂ?d

dgg;ct edeby mcu%’l%r?I WIZPMI ‘blﬂﬁﬁg}l\bmﬁg}(@g&@ 0S hét ase %&' egsg\g;e
anti - hurin” igdd M%“ﬁ?‘bﬁétes atargetcellsai2-4 ’é?c@é&o asPhed from
Ei he vvtel I st aZﬁll an mﬁommpc&y%bm@dmb haueal‘drf&’theqﬂateé mtaﬂiated’fbﬂmuwaL

ensi a u m Ccro r a shown
" E gure 18 SHE ke Eoh Sasnis  Cafd et e et B M 68 BTy

denonst r at ecubtus medamemlﬁmebtelddwﬁgxw hn&Nrmﬁhﬂammpmmdmewnltsulfmo
HuMabs specic ﬁhél%g &ﬁ%@ﬂffﬂ@ﬁgwﬁmf(ﬁ?ﬁm ?Ec@gfm_ﬁ itative

difference in - anpng th bs i ndicate that
5F11, 2HS, PeFppRgiomsgeal @hragbroce At {08 sembles W&Iaa%sareflw&‘la% #pd 430 9@
di fference i(refiremeivage length) with\an BIESA ecaded MWIGEBio6Rh) Eaeaéﬁctgwckunaw)

Gependont  oNARAE SRRS Rk Aleshlid e ARG RANGG ARl Gk ol irorP0°,
to CD30 on Hesudirned tergetaells, and uing theepombinptien p@émb BY 1} ansl the prosmiinking as
foll ows. 35 affbddyOdAERIoE bﬁam;oqfé swe c@HJI'ﬂéngUS) Uéﬂgmabﬂnﬁ%i&h‘eﬁos | ynphoma

0o i R ko i S o S Bl o
concentrati mdhmmsutemehsvkdiddomahlmphcmsamm&mem‘m Iﬁphmm;ar,ﬂtte cells were

hed withg &ﬁia@e‘; mﬁ%g
\IID\,aC'SI'/ (LaJSO\:I%M/ 001@%9‘)@%&9 | ncu ating . th &1 Tls WI Y@ﬂg@t{f?%% abeT’rYd goat
anti - human Icljés %é’@?‘?ﬂid& oapdébceﬂamweutmﬁ ‘é“l%as washed from

the cells with PBS and di¢e, dost Hependent effect on cell-metabohsm is shown for the T-cell
25  like HD cells L540 and the Karpas 299 cells, but not for the B-cell like HD cells, L428
and L1236, The IC50 was reached at the highest concentration at 10pg/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 L540 and Karpas 299 cells.

30
Example 5 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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associ ated fluorescence was determ ned by anal ysis using a FACScal i bur
instrumerl% ﬁ? hown in Figure 2, the HuMabs 5F11, 2H9, and 17Gl

denonst r at 8¢ Sg% gh level binding to L540 cells, with ECTYRH at
concentrations below 1 ug/m . These data dermnstrate that these anti bodies
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25 to i nhi biffigee o ¢ resulty dem@gmt@tr@tsﬁmwﬂsl iswhlerte inhititibe growthofii es

whi ch bi nd ®30%L{H1%§s@ﬂ%9mﬁm?ﬁelgxﬁ%'hﬂxﬂﬂ%odél NRRbeRE elthélalond /drin bi nds to or

near the_cluster e anpl e 3 Antibody Dependent Cellular
Cyt ot OXI?éI t Forpbipgiion ‘%ﬁh@'ﬁ%@“ 1. Monocyt e-medi ated anti body dependent

cellular cytotoxicity of L540 I—bdgkl n's tunor cells wth HuMabs. The
capacity of the anti- ediate |ysis of CD30- expressing tum)r
cells was investigat et

g8 erease assay with health uman
nonocyt es. The heaItI“RBthﬂmﬂ pmsde @slmcgcﬂzml%@:&i(CHA&ﬂS‘ﬁpeswth | FN-y

EO UDtregul ai&s Ags e %ﬁm%@bﬁﬁ%a@hﬂﬂhﬁd@%mugéﬂtﬁm&naﬁéhﬁt?@rg ]chsed as
argets | val e DNOC S noc Il e rom
gt S ot alkhha Rinad M S W3 CRoTRRSRILESon RS il T om
PA), were caﬁ’mﬁr@d‘lmabr’éfclrldpﬂmwt gethstmm‘vﬂ‘@éolfﬂaﬁDJm deivhalRmped *@tbbwnmer and

I sl and, NY) ygupps e58ttedrsy ﬁ@m&&r{ﬁ&&% 1Bk '1&%’7ex§é£&9a|w gfb LS&O@YSyst ert,

fMoP“if"p‘)Ll)ﬁFJ”S%er%&emda et bk SR AL G iy Bt uvhos
in a injection of L540CY cells, mice received 100 pg 5F11 intraperitoneally (ip) diluted in
25 200 pl PBS every 4 days for a total of 4 injections. Control groups included PBS only,
5F11 + 10 fold excess GAH-[gG 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
GAB-IgG treated group (range 15-51 days). In the 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

-73-



5 U bottommcrotiter plate. After incubation for 16 hours at 37 C

super nat col l ected and anal yzed for radioacti oxicity
was cal cul at é)(q%%% the formula: % lysis = (experinmental Wé‘?\/}fs wg%et | eak

CPM/(detergent lysis CPM- target leak CPM X 100% Specific lysis = %
lysis with Hwa:hraﬂv%dm&ﬁ@ propdrtioit offdaividls inthBa¢ogf enodplesfiHIL (B€0,0D ~ ~
triplicate. t 7Gl. nedi at ed
specific lysi spéfo ?{ubowgig{(?%ﬁﬂ q@%ﬂﬁ%?“ﬁ%??b%%ﬁ%@ﬂ%ﬁs%gﬁil pared to an

i sotype control. The resul ts denonstrate that these HuMabs are capabl e of
targeting mgtumgr cells tq effector |1s _for Fc receptor
medi at ed |§$ mpleb | | CrRsAUENEAT toresesienied Eoa SF bh jth popwatiuRaR e| | ul ar
cytotoxi@gity of L540 Hodg#éswes tunor cells with HuMabs. The capacity of the
anti-CD30 HuMabs to nedi ate |lysis of CD30- expressing tunor cells was

i nvestigated using a 51Cr-rel ease assay with fresh human 20 nononucl ear
cells. L540 cells wer dogyaluvate potential oross-fegetivitysif e flnpresecingiedfonm of HoMahucl ear

celI's. Monongpgh e% cPR)sbioRes Enopial Hunbil tfs§:£é§“ah‘iﬂﬁféc{‘in¥1ﬁﬂndff@f&ﬁla@ BOtlodY
ficoll hypaque ﬁ‘g‘hty centrifugation, Tar% cells were | abeled wth 100
G of "Cr fd’i’asilseél prianticipated cro3s-{EATHYIM WA &ﬁ"ﬂi’deffector cells'at various

ef fect oriQt ar get rati oThestddH-wibemdidiedin asgirddnce withahd Foad dndrDmigcroti ter

late. Aft coll ect ed and
anal yzed for™d ‘%%%4&%8&*0&?9#5&@&ﬁﬁmé%ﬂﬁw"a?éffb?ﬁfag*%?“ﬁ*em Al o o
lysis = (exmerp@mlauclwthewuw e HRELERH mssueymbewor t ar get
Lﬁf/g bCPM X it hisiBStenlitL Ldvaéalig;auta;s:%sflcvo%s feaawl Esumxm% %/fdgyg:cﬁcpngPQOUE e
R 5A11 Cindeine Sy RFLLGL MBfodutian anf quéifly Soneitl of BroBosii ehibode L i qor' ved

L540 cellss, thsnssmparoadmmdedtm the 09976S TOAYCBER. “Tiénts tee€ubdider dethenst r at e t hat

t hese HuMab [ By ells to

unacti vat edsi\él et %?g%ie g%"?ﬁ{’d‘ﬂ&f tdg)ri:g{“ﬁ%ﬁ{ qaglr{hglgﬁ I'Usse (NK) for Fc
receptor nedi at ed | y@p%uesyétamﬂwm ymm%eaﬁwm@ biePWE i nhi bi tion of
HuMab 5F1 1 Saibdéided ifriTidede 5&@.oemm hh@dhlm(ﬁdimzén orfdh§ idd) Fissudd erdas

cross-|inked oat - an antl bo fold excess
in a 96 wel Isef)qoﬁf‘?at%P ?X i"(ﬂ ﬁ‘f"'g( %rer a# gﬁ’f&@@“ egongs 299)
L428, BI288) Tl@t@mrhclenmsbpphedrto tesslidesent @wwmmmmxg(&m lﬂTrg!mLh@d an
chronogeni ¢ &&f&ﬁﬁﬁﬁdﬂéﬁb@@dﬁseﬁﬁ&%&maﬁo fhﬂasi&mﬁwbﬁigem déiéeh BRAM] - 3

4-tetrazoliun-bis ( 4Tgere51c1)lf.sy mglcate thai? tgg ?este ar}gcleﬂul\gaﬁa §F 11-FITC specifically
stained the membrane of positive control CD30-expressing L.540 cells, a Hodgkin’s

disease-derived cell line, as well as the membrane of positive control CD30-expressing
25  lymphocytes in human tonsil. Reactivity with positive control cryosections was strong
to intense at both concentrations examined (10 pg/mL and 2 pg/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-

@

.D

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 tonsi! 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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acid hydrate), assay after incubation at 37C and 5% CO2 for 96 hours.
Briefly, . dilutions of HuMab SF11, with or with -fol d excess of
GAH | gG @;dé}ag’?&rl buted 10 in 100l aliquots in 96-wel %l%(isggéquorarget

cells at 2-4x10" (L540, L1236, Karpas 299) in 100l aliquots of conplete
medi um wer e gfle 2nNd Anioly Stffentidgubat ed fov 48 hours at 37Cin a 5% CO2
at nosphere. Cell cul turesoav%re their}%pul sed with 100 pl fresh cultuyre nmedium
suppl emented with XTT and N-nethyl dibenzopyrazine nmethyl sulfate (final
concent rati ons ofAskie&3ibbtl alwebeGn BRample 1 cHpklabs frah hybfidomas peadncimg sfdeificl 5

t r ophot ' . , 50 d
500" nm " (1 ertnit 8 waEBREREI ol ReoRB AR TR Ra B w0 N AN
Eber sbher g, dalafionpf .tbremg@@q%%omm%| YGleh. SFhband 29 The Wgand ¥, wgians gG mab
onlmxg_ t og_et h%ﬁﬁ#&ﬁ; Emkaplsmq anﬁQth dmegwslaq@ﬁﬂy ﬁ@lh{ea,ﬁoamgywmbﬂﬁ ml

Cco I nati on O Cross-11 nkKi n (0] on a
OOl Pt | O el BB REd R, SRS LGRS e p e BY PLROR o bt O
control cul twasesquaacedc dhe fidltwang arsithegruclee dnd mmincadid sdquerckesief theVigead ed* 100.

Al'l neasure . triplicates and repeated twice. In particular,
the foll ow@dg%ég%}ﬁo ésjﬂ%raiégused: (1) No secondary cross-linking antibody;
(2) secdfdary cross-linking antibody alone; (3) cells without antibody; and
(4) XTT only. A dFehV, miokie agulesqarane: ef fect on cell -nmetabolismis shown for
the T-cell 25 | iG8GEDGCAGTI GGECCGAGTCTECEOGAGGRYIGGIINCAGOOTGNnot for the
B-cell like HD celdGGGIré28TGAGALTZICCTORGTABOCTEIGEATTRACarTrhe hi ghest
concentration at AGIAACTCTHGERSIGAGCTEIITEOGCEKTUOCRCCABHGREAAGS moder at e
(see Figure 5). HiCraOAQUGETGBCCALCATANATRAADRTAREAAGTGAGHY | 9G  nor

the 5F11 anti body, s :‘-. AR é %éﬁww%%%jcég tlr-llj(li/}agdSL(il
L %g%

t he L540 and Karpa '
; ACAALCGCCG ;
Local i zed Tunor d Te ab ‘In‘F' %{éﬁ g} 0- expressing

tumor cell 35 gr § use nodel .

AL il
Subcut aneous sol T@CTAYBESCALLICd GREGCEGTNNCAGETROTACESTERCof L5400y
cells (20x 161) dE4ESHAIBNG:1) 200 L PBS into the right flank of SCID mice.
Tunor devel opnent was neasured every -72 WD 03/059282 PCT/ US03/ 00440 3
days and tunor vor@nd cetiss sdideduersieng the fornmula (length *width
*height)/2. Ani ERIQLVESGGEEVUPGGIIIISCWASGPTFINS WMSWWRQAPGKe | ar gest

di ameter were di GrgRuvANINEDUSERFYYDS VR GRFTRFSRDNAENSUPEQRMEIFECe ved 100
gg 5FI 1(sgn 200 gIdEGfﬁ? | qlfVﬁWX SF TS ~hNj ections.

Cont r ol "r?i ce recelve YDEgd()n y. TFePﬁé‘g%g{ri?irLent- m%gsgbsﬁ%pgg and the m ce
sacrificed when lameter in the control group exceeded 20

di an. tunor d
sy 107y T B e o R PR ©

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 'VH nucleic acid sequence
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTT
45 CGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTC
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each and results were confirmed by a second set of experinents. HuMab 5F 1
was gi venwlyyhk ?ritoneal'ly 4 times every 4 days. Peri plghisdbsfod

| ynphocyt es ?P%E were given once intravenously on treat ne#’?’hd'ayﬁl. 10 The
results were express as tunor_vol umagﬂpl otted aqai nst time in _days (Figure

6). PBL admi ni st €¥¥ qﬁ@TM@ﬁAﬁ% AHRCEREA Cgﬁ&ﬁ%"ﬁut ‘addi ng t he
anti body enhanc&iGERITSCAGEGEATTRO GAATAEAGHT GCAGar abl e
anti-tunmor acti viAyGTARAGFCCGTCCEREAAGAGOLCCAGRCAGEATATCAGEAGHUMAD 5F 11
is abl e to inhi biACAGETEOARGCACCAAITLCECGCECAARLCTIGAGCTCAGTGAC an ani nal
rr_DdeI . adn ni st ermbeGCh}HA@AOG@CWFGTA’EBAC’@GH‘GWAGAGMGMGMn PBL.
gHZ; E erc]:?tD? d) Tu WA@D&@*ITE@WW!‘G({:(?@CE@T@@C &?@Cﬁ‘é’gm%@ﬂ}@c't]‘lﬁc e ( FfOX .

r, quznar wer e nmai ntai ned under pat hogen-free
condi ti ons and féltﬁ%‘ég/o(%@))cyav d standard chow and water. A di ssem nat ed
nodel was used t v,g}ll uaIea‘téiHe effects of HuMab 5F 11 treatnment on the .

c o UAYP|

survival_ _of SCID W% h human  HL cells L540CY. For the

di sseni &t ed m)dtQYQ&QQWGé %@ﬁLZ&W@%ﬁW%@?&G&@ e injected
via the tail vei REWIGEINESGSTIY TP SYITSAIQF phISESSRAAIHY af t er

i njection of L540CWWYEOARETVY YEDLBGRGELVTYES o(SERUD Nt@aperi toneal ly (ip)
diluted in 25 200 gl PBS every 4 days for a total of 4 injections. Control
groups included RBS® ¥niutleic soid sequencd0 fol d excess GAR-1gG mAb, rand GAH | gG
mb al ong usi g IQLAATTSTOTRMERCAGIETRU GecMe R Bt progressive
di sease (ruffled A%mng | '

MECTETEReTeE
a1 A COPHEOCRBT AR CATTEA A BT, At o
gross exam natio & I ¢ ¥ w th L540CY
cells were fixed%&&é@s %%ﬁgé‘g&g% 0 were
killed at that ti ' t her

exani nati ons. Aﬁ%@ﬁ@mgr é@%ﬁ%@@ﬁ%‘ﬁ Tﬁgﬁs %8), the nean
survival20 tine ofCEGECABECAT ERAGAGEETAY 4 @edSTITange 40- 46
days) and 39 daydTACTRECAGOAGCGTAGEMALTGEOGHTGGAQGETTIEGHLCA4s). In the
5F1 1 treatnment @GGGACCANAGGTCGARAECAAANPRGIDNOUTVI vors (139 days) and

showed no signs of disease upon autopsy. One 35 aninmal died on day 17

wi t hout devel opi ngjoayyani®6 bsld S@RkeficeSi gns of di sease suggesting that the
cause oOfpsdeat h wagyrORPAER] SPGERATLSFRASOA VRN E gpgagron day 57
from progressive s TR fgﬁ;mi pEhH rgd/ 4 mce did
not devel op any %m&m aeriftrced on day . Thus,
treatment with H - 8 / PCTI USO3/ 00440 was curative
for a high proportion of animals in this xenograft nodel of HL (p = 0,01
and p = 0,046 for the 5F1 | + GAH1gG and 5F11 treatnent groups,

respecti3fely). BRahYhaveleicaoislsequenes i vity of fl uorescei nated HuMab 5F11
with normal humaCAGGTGEMFTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTT

CGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTC
AGTGCTTACTACTGGAGCTGGATCCGCCAGCCCCCAGGGAAGG
GGCTGGAGTGGATTGGGGACATCAATCATGGTGGAGGCACCA

35 ACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGA
CACGTCCAAGAACCAGTTCTCCCTGAAGCTGAACTCTGTAACC
GCCGCGGACACGGCTGTGTATTACTGTGCGAGCCTAACTGCCT
ACTGGGGCCAGGGAAGCCTGGTCACCGTCTCCTCA (SEQID

NO:9)

40
5F11 V amino acid sequence
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSAYYWSWIRQPPGKG ‘
LEWIGDINHGGGTNYNPSLKSRVTISVDTSKNQFSLKLNSVTAAD
TAVYYCASLTAYWGQGSLVTVSS (SEQ ID NO:10)

45
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To eval uate potential cross-reactivity of a fl uorescel nated form of HuMab

SFI 1 with cryosections of normal humam- tTssues;—anrmdiTect

[ mmnoperOX| dase met hod was used. No unanti ci pat__ed cross-reactivity was
observed. ’?_ udy was conducted in accordance wth EJE %ﬁ&&%’ and Drug
Adm ni st rat | o aboratory Practice (GLP) Regul ati ons ( art 58).
Ti |l e human tlssue ?anel i ncl uded the tissues on the "suggested |ist of

human tissues to BE1LYeaudlele acid $paUeN6HI st ocheni cal i nvestigati ons of cross
reactivity' in An MATCGAWW@MGCTﬁéCIﬂFE@&wG 'Pr.oduct i on

and quality cont r HAGEAGALAIAGETACEATEAGTEGTCERECAABGHEABOEIAMs r ecormended
in the 1997 US FDAATHEAGCTEGTIAACCTGIAICAGCAGAAMCCABAGAAAGE e and Testi ng
of Monocl ofial Ant iICRCTAAGHIAOCTEATOTARGETGOATCCAGTTRROAAAGTGUGhed previ ously
via autopsy or surGFCRCATCARGGTICAGCHICAGTGGATCTGEOACAGATITICO. C. T. nmedi um
and frozen on drycmcﬁc@m@mmmcmmr@mmmmﬂ 5 mand
f|de t(‘jor 10hm n;Jt FACTGEORATCASTATGATACT IO ENLT qA 4 /Gmm_) tqdartlclg was
applied to the sli g and an indirect
im*runoperﬁgl dase et og zgﬁ El\gﬁy oﬂh {S)E%\I/asﬁgse% to detect binding. The
results indicated _that the test article HuMab 5F 11-FI TC specifically

stai ned the nmenbr 2Re! Y& AHECaCId\PEAUEBSR r ol CD30- expr essing L540 cells, a
Hodgki n's di seas®IIMY ESABVADRV THERASQGIES MLTW W QQKE e of positive
control CD30- expr &K TYBASSHQRGYPSRFSGRGRGTRFTLIIBSLIQPERRATYYCty Wi th

positive control QQMRBSYPITEGQGRRLEIK(SRQ IDIND :i12)ense at both concentrations
exam ned (130 pg/rrL and 2 g/nL). In human tonsil, . the CD30 positive cells

v 1 or o, Bpulgp bl pkad HiGeeetsorEodun it A s o) oo

Exam nati on of the panel of human test tissues indicated that cross- 30

reactivity was not obse;_foﬁ ig RisBddY 'ftﬁyﬁecﬁﬁt‘éﬁ@fnﬁumaskﬁ%l elNn all three

donors exam pe reac was Serve s/ nonqQnucl ear cells

| ocated at thE‘“"’?)‘EF‘?‘b E&“‘fq‘%“ Jrgnens %‘e%o%?r% {rpEoved acent

I nterfoll i20ul esdiatietiecisiques-Erevita Vi, elat%!ﬂrflnte@ﬂlMeH?&ﬁSl €970y Bonsdonme@. Thi s

reactivity wa 0, e ssi.on of

o030 ( Hecht e?'aZ@%‘téﬁf—,@égﬁ 8 @0 ‘%ﬂiﬁ Ll BiadpI DR “E";ﬁm o7

Ant i body Sequ P pro hybri domas
BRmtinpatentywih heve,showa impropgchassponse gt

produci ng spesirfival ratédiving thegKEACORP ;ugrmdueetdbltshecwyahe(}ﬂnﬁndlddgﬂn $

h t h t t:
Trei T, oy 7h Lt ﬁﬁg*&‘?hdﬁtﬂﬁ"‘@"'v’?” 9”'9@’"93’ JPBET R A 0 T e
2HO were $UbstHGEEMIst patispiscanbe qugsd) pRproarhes, fewesthans30% pEtheser i bed t o
eDNA, the V rebo plapsetam durgble cﬁsm—ﬂw rdaﬁ&cmsdﬂérhecoﬁﬂ:ﬂinatredmeﬁt (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); Wolf J et al.
Blood 87:3418 (1996); Riethmuller G ef al. Lancet 343:1177 (1994); Roy D.C. Blood
77:2404 (1991); Gribben J.G. et al. N Engl ] 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 IM. et al.,, J Clin Oncol 13:2394 (1995); Schnell R., ef al., Leuk Lymphoma
40  30:525(1998); Engert A, et al., Blood 89:403 (1997); Schnell R., et al,, submitted,
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was sequenced. The follow ng are the nucleic and am no acid sequences of the
V. and e ¢:@:90s of the HuMabs. 10 17Gl VH nucl ei ¢ ach@y/60ad6416€:
GAGGTGCAGT TGGT GGAGT CTGEEEGAGECT TGGTCCAGCCT G
GGGGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATTCACCTI T
AGTAACTCTT@WMMWMAW@ES have attracted interest as

GGCTGGAGT { e %%tlbodles have been shown to be well-
AATTCTATGTCE%%F&CT eeeqc_ ATTC CCAG
AGACAACGOCGRISRAR: QM Prer astte Pk e Ae AXIREI T

GAGAGCCGACKE@AMIEGEMW@WAC{SGTTCAT
TGGTACTTCCATCTCT AR
am no acid sequence:

S
GLEWANI NEMM%@WWM&M Qd
GHaMIARDF 55&2 Hibdafss@m {F@%)qumyca;ﬁewo@ﬁb&csequence
oif ty FeyRI receptor (CD64) which

oo 43 [ (135 11 Ci
mmmmmw@m&mmfmemmmmc IgG as well as IgG-antigen
TATTACTGT C&@%EW Coiakip s Fahly I dntis &P cAMHFACCPARPISMNNT CAAA  ( SEQ

| DNO: 3) 17GL mnoaC| equenge .
El VLTQ)SPGTng?_r g@@@ﬁmﬁy busst, and production. of
LLI Y@SSMT@@WW%E@M%L&BW@@ L0029 SHRNFCREERVEKK (SEQ ID |

caccr oA ﬂ%&?&%@é&%ﬂ@%ﬁ@&mT 45

CGGAGACCCTGTCCCTCA chonatentiiody 22, binds tp thesF¢yBY oigm epitope
PCT/ USO03/ 00sddide AEhE¥zial . m&m b ClrbifrkéntinE MitdFoifetition with
CECTCAGT Gl TGP, e?’éfﬁnmo%%so (1989)). The binding unit used for

construction of the new bispecific molecule reported of the present invention is based on -

20  the humanized version of the anti-CD64 monoclonal antibody M22 termed H22
(Graziano R.F. et al., J Immunol 155:4996 (1995)). H22 F(ab") fragments were
chemically linked to F(ab”) fragments derived from the anti CID30 monoclonal antibody
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 Rey Immunol 12:101 (1992)).
Pre-clinical in vitro testing of H22xKi-4 demonstrated that thlS bispecific molecule
mediates antibody-dependent cellular cytotoxicity (ADCC) i in conjunction with

30 monocytes as well as phagocytosis in conjunction with monocyte-derived macrophages
(MDM) (Sundarapandiyan X. 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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AAGT ACACCCCGT CCCTCAAGAGCCGAGT CACCATATCAGTAG

ACACGT CCAHEBABEIRAT TCTCCCTGAAGCTGAGCTCTGTGAC 5 PCT/US03/00440
CGCCGCGGACACGECTGTGTATTACTGT GCGAGAGAGACTGTC
TACTACTTCGATCTCTGGGEECCGTGGCACCCTGGTCACTGTICTC  CTCA (SEQ I D NO 5) 2H9 VH
am no acid sequence 10 Q n GAGLLKPSETLSLTCAVYGGSFSGYYWSW RQPPGKG

LEW GEI NHSGBTKY Tiatieptspad Meth KHOFSLKLSSVTAADT ~ AVYYCARETVYYFDLWGRGTLVTVSS
(SEQ I D NO 6) 2H9 VL nucl ei ¢ aci d sequence 15

GAAATTGT GTTCACACAGT CTCCAGCCACCCTGICTTTGICTCC

AGGGGAAAGA CTCCTGCAGGGCCAGT CAGAGTGT
AAGCAGCAACTTAGCCTGGT W&W tucaXuedBl and active advanced refractory HD not
) . A A . /\

A A M A Wiy e o0 g
CTCTCACCAT@WMWWH—@@@IA@WAM on > 30% of H-RS cells obtained
TTACTGTCAAGRGRFTAS MY GO 1900 roRmCMBIRERAATERA (SEQ 1D
NG 7) 2H9 VI oamdseuen
El VL)TQSPATL@E%m& aﬁ%&%&?ﬂ%ﬁﬂ Rubrsamrigtpbiour weeks before study drug
LLI YDASNRA T{@nBhiSir S{e8GH dnf tHsShlihbE AMHAERREd tdNbeFAFHeQGrEséntdof{ SEQ | D
SRR S s o V) o
CGGAGACCCT Gt AT&S@IQE@]@GT*F@ expectancy of at least three months,

RLERY e 3bélmm of more than 75% of the lower
raphy with a baseline left ventricular

CACGT COMGM@AGHMMWM m NGO other major medical problems.

ACFCIIIBCCA%&H g %EE%%%W%%XCIHSIOH cnterm% Emﬁelpa\t}ents mﬂ?o aci d

sequence QP’QE@?‘W@@@E‘KWSEY@M@&W rbppEproves
W GDI NHGGG MRS BENES &msawﬁﬂehww@ve mmmmwmwws ( SEQ

I D NO 10) investigational nature of the treatment.
20

Study Design
This clinical trial was an open-label, non-randomized, phase-I dose-
escalation study. The primary objective was to determine the maximum tolerated dose
(MTD) of H22xKi-4 in humans when administered by intravenous infusion. Secondary
25  objectives included the pharmacokinetics, the dose limiting toxicity (DLT), 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 fitration 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 IT toxicity was observed (Simon R. ef al,, J Natl Cancer Inst 89:1138
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radi ation téﬁ%weﬁ.@ﬁném II]JF apn-hematolpgicahtosicky MS'GOI‘VIBIgSSN 1970) ;
Bonadonna Ggry gradR Ve embidegicdreni &G cR8hd é@ﬁ%ﬂhopb’ﬁ ochiperfiABiC e

45: 2439 (1980 rece i.ents st age dlsea e have
shown i roP@%&‘}P@%‘ﬁ ﬁg‘é 'JJS%W%%F‘“P& sg

- n

est abl i shed H2Z2xKh4 ofshienpravibiacipise Ievel haﬂymml&m;th@tmm" (Vlilawgns\ﬁvm al. J

Clin Oncol be cured
by standard%gpﬁégcﬁ&zggﬁﬁgﬁa&gﬁ&%@é%gsg)gﬂq‘%o re gﬂp?éhg%tfglgrﬁ dur abl e
di sease- f r edqnipied sveskly ingluding eqmaplety bloog seli peumt,hiophemisiy STing Stalisy| et at
Leuk Lynph?rﬁarﬂt?rmsuwémta&éﬂ@@%); %s%@n@mta@mng&o w&@ot cié%ﬁigg%( Qggse) wi D; [1
primary .refractor ase |nc nce a
Pr om Hodgii 1 s useLRe Sxphs whieesfldRmIRY SiRtimtant by ks

i ncl udi ng caodw cdmbaﬂxogmphwlung@atﬁmiedt,aamc@;mmne rmod adsessgientofsuthgmphona
(NHL) , sugg&gg nsehat small nunbers of residual. tunor cells remaining after
first-line treatment can give rise to |ate relapses (Kanzler H et at Bl ood

87:3429 (1996)' Wl f Jet at Bl ood 87:3418 (1996); Riethnuller Get al.
Lancet 343; 11702rugFoomylatio 7@ aen  77: 2404 (1991); Gibben J.G et at N

Engl J Bbbd 325: 1525 (HQQ:&K:J% jelusing tHeGnethod 6GIEhtEE as described .
Hodgki n- Reed] S RIRT6Rabld 113 o4t J?mr%%o?'iﬁ 5367 b4 TRLIRA s 1ol Ur t e
sterile, 10 ml vials containing Img/m! H22xKi-4 and had to be stored at 4°C. Priorto
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 9mg/h
respectively.

Pharmacokinetics
On the first day of H22xXi-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 nprove outcone in HD. A nunber of different nonocl onal antibodi es have been
eval uat eck}{)ﬁél treatment of HD patients, including anti bod& t oxin constructs
(i munot o 9592824 di oi mmunoconj ugates, and unnodi fied nBkEESEURM%ant i bodi es.
(Herpst J.M et al. , JCin Oncol 13: 2394 (1995); Schnell R, et at,

Sehnel | R, g ot e it plend 395 b By Ao WRAR pefcty) 0%38‘%"3%%01))
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bi speci f$c pirnnbmiiresc paramktesdvate éMMusmghhe’ﬂénNénhﬂ Bropharmateldnatic NK

Il's, whi d i
s TR DS odgA i 4 o o
bi speci fi c Wabinabize W%WWE‘C%PM?@MHNPH@WP% 202%The ty FcyRl
receptﬁr (CtaﬁﬁinamRa tmﬁhaudnaaﬁwm %WR nlaﬁld:b mhé.ﬁalagigalfi)gyt es, and
macr ophages (.Rav . nu. Re n was
const Puc?ed%ﬁ“@éf%@s’%‘%%?ﬁ fetl“gﬁu %‘éf ‘fector cells
expr essifg Emmﬁﬁratm&nWrsmﬂumplnt a:tmhg@nan—xm@htedmald@ 'ﬁlmuegmnal corrpl exes bind

to FcyRI . Binding,
i ncreased c%lt ot oxi c act | 3T'(‘3 [ nchﬁga tkoi s%llgh% Arﬁg%?}trhg?%yg ur st and
product i on BYint W35 egimatd ugpg @Wﬂaﬂw , agd exrapojated fadntiy bxy - 10: 92

( 1989|) Vi'inadiﬁ’n gWhe RelgndNelsda cotlectidn (3.9 KQ0TotB l?idﬁ&lé_aﬂahcé (9 Wyas. Tge {nﬁr i ne
nonocl ona at_an | de the
normal Fc bfsﬂ%i‘“ %o%%g t?ﬁ@?’gebféﬁcw}%f’%ﬁnmer?&p?ﬁ Qvgg)"}‘r% ?f‘fsld'a With  serum
1 gG (Quyfe Pfdw)v@se@matedﬁqm@ﬁbk, Thamesgorsidags Sime (MRE \mslmnmgeduﬁpm used for
constructi ORU‘B/fICMWﬁZ MENE RCHdlife S fbhtRon' 28 Beadyedat [VASPwa R&&

i nvention i ed on version o h ant i -, CD64 m)nocl onal
ant i body wz%ow iﬁaﬁﬁﬁé@ﬁﬁhﬂ@w&ﬁﬁon@ 59 epimatzd §em 19095) ) |
H22 F(ab') ﬂleagmhﬂ‘rmKMUcquﬁeaal Aapa,, nlImﬂuﬁ’DreEt(XtAUCL wgnhaAVder i ved
fromthe an “g i fic

nol ecul e H2 Qﬂ%%qﬂéﬂé%giﬁgl ecu ard\%g ﬁ &fﬁ%&g&fﬁ P‘%ﬁgma ows for
better 2mofromaaerinfaiton d¥nbared to a conpl ete anti body In 25 addition,
this type of construct does not activate conplenent or bind to non-cytotoxic

cell's that expnematidiof/BI6RRIAN SetivitoSul ting in m ni mal side effects (Fanger
MW et al. 01 992 -clinical in vitro testing
of H22xKi -4 dennnstrglﬁ‘a’wgstwl%ﬁé E’bﬁp @&Hrﬁsemn‘@‘éff“gf’%g’“

ant i body- depaiitelytto oeduk, Lshaoga;tg/pmmmfm;th( biBIa@jcal activitp jwerecinvestigated. h 30
grc‘ ?gﬁl gg oo af1ofEyte SsunRNA ARDEHPRLR t1Sb R HAGHG intthddiat ) BOHYE AiddfE: ved
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
II-6, 11-15, G~-CSF, and TNFo. 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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(NDI\/p (Sundar apandi yan K. et al., Jlmunol Methods 248:113 (2001)). Thus,
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st atus of Zs%f“eﬁ dﬁl@? 3 ﬁﬁe%vﬁlgwgfaﬁ f V?jf at
| east threesmnnemqu@étompaheat whobadmwbﬁsteatddanﬂﬁmﬂﬂm stagedum al buni n
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( LVEF) épeafﬁ‘ﬁntlﬁaﬁﬁ‘)‘Bﬁ%"%GH digsveed fonfhe staning praredyrgiyas materiabonconi t ant

corti cost er gbdined aathisaril and Staftel vﬁtho@t)@ﬁ—inmy eftibedy.t eri on since ,pat ients with
progressive HD often require corticosteroid therapy.. The protocol . .was

approved by tgg |z§2 I tutional ethics commttee and patients had to give
witten infor T the investigational nature of the treatnent.
20 Study Design This Hbm&-aﬂi-btsp@ﬁc-mﬁmd;nrespmmm&tmmckmémw
phase-1 ,gos r ne the
et mum ol ésr atps@'?j@a*i"é %Warﬁ 1Rl Bl il 8?%? 1?“52

i nt r avenous Brigflygnisrptitess (PQW thadisneeifigarolecyly ‘H@l@dﬁ

ghar rracogl n@ilitechs ofbﬁsxﬂm@ﬂusrmmaﬁ%btspwaﬁ:t inypleCite hﬂtabddtte dateede@mmanh opti mum f
ose, and a nt it act| tLents r ed a urses o
t r eat ment c&%@f et]i’hr? g %@gﬂ‘@ chrgéé:v m&ﬁmlﬁ ed on
day 1, 3, 5wrmbx?;c5$ed@pscfol|d\m¢r9aseAM|thqbﬁ&dinemmowmi@e added according to

the indbvidual investigator's judgenent in responding patients. 30 Dose
Escal ati on andqu&js@femmegﬁdnye Rul es Maxi mum tol erated dose (MID) was defi ned

as the hi ghest dose §%§n§ wasnggr%r%e&‘ llﬁ/acggrdgt\{vcettp&ed eArﬂorc ass%é%)ﬂoﬁ oxicity.

Thi s dose was defi ned
system. Complete remission (CR) was defined as the absence of any clinical or

radiological evidence of active disease over a period of at least 4 weeks. Partial
25 remission (PR) was defined as 50% or more decrease in the product of the two largest
perpendicular diameters of all measurable lesions, as determined 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.

II. 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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occurrence of a DLT in at least two of three or six patients. Six patients
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| ung function test, serumcreatini assessnent of tunor response.
Drug Fornul ation and Adm ni stration 20 H22xKi -4 was produced using the
met hod of G enPhasmagokineties i bed previously (G ennie MJ. et al., Jl munol

%39} anBGLz(z 1&_8731) : ghﬁB%b@ﬁMﬁéie%ﬂBﬂ%&féﬂdvéi@dct%&ﬁlé by i.mogehpayib?dss cont ai ni ng
pg? ients r )é(f!%‘?ev’é‘??nlg reia’ﬁq‘{f‘%ﬁ%‘tz@tsﬂvgf%g’t“’cﬁ ‘ng Fﬁ%%ﬁ%‘%oqgﬁeﬁﬁg’ls?%‘ggl Sbs e or
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oral |y 30 nitis &Berpiors an upivanial, singledfacten epeatadmepryies apalysip ok yariance fof «t hj s
test-dose vvasma‘; ?Jng AIE,Chabd W@;Jbv@?»nT ﬁrbﬂc:’ltgirf;& 9?},““ df@ehﬁ':]e?lywﬁ gﬁfoirﬁed 21\/ glljllt) 52 i
(o2 4 ol RO T A BT M Doh Gy B ool
m nut es 25t héF+ AOAIRTA-005). cThinis shegssivesnd an aesuguation of FEZKKih with repeatgrih
respecti vel Mosing (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 bad 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/Vm2 (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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infinity by ' ner-Nel son correction (C .Y Ica. Total body
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apparent_volume of distribution 15 (Vdz) was estimated from CL/ k,. The nean
resi dente ti némouRbisteehemdsttyi mat ed from AUMC/ AUC. The appar ent vol ume of

di stribution at Stea%e%ﬁﬁlrﬁ‘:ff\éﬁﬁﬁ?oﬂﬁébxﬁ%&iﬁ&%cﬁ@cmééd?mw&t&%ﬁhw Vdss =
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occur, r rwepalesr pyidencederthe penetratinn Qfﬂéﬂ bigpesidic alequls W%Ftﬂllgw&st i gat ed

25 I\/bnocyt ayﬁlgﬂﬂb@esl n the peripheral -bl ood were nmeasured i mredi ately before
and after infusion of H22xKi -4 and at 2, 4, 8 and 24 hours after infusion.

CD64- expr essi ?EQWReSEG%erm ned by FAGS- anal ysis and correlated to an

i sotype contr propriate antibody. (FACS-Cali bhur
Bect on- Di cki nson). AtOYerl, §§FPeW?fFﬂ'é’ﬂB?ﬂthW§h OQS?QHWFW&%‘@ toythe HR2xKi-41_ 15,

G CSF, 2nd Bibjecific weileculle Ok RS sethd inOpatient Wit diffusepl itiohark inodwles up to
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 2

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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30 i nmunosor bent assays (ELISA) kits. Cytokine |evel before treatnment were
then rel g{§d0sbfa,t Nose after treatnment with the blspeC|fPF ? Ie and

tested for S|gn|1?|cance using the W]/ coxcon-test. Corre atlon 0 bispecific
nol ecul e-1 evel was tested using the Pearson ! s coefficient, Wth regard to
the tunor, Beghanicalsanlatiopfos twementhelypep preceding chemotimrayy a5hie¥eda and af t er

each dayf ofmhrkaomprév@mbﬁmybﬁnmdm (Uo&ﬂli,&lghﬂmeaﬁgoDlslaislb@ﬂbﬁlzamd\mdlz 21;] or med
consent for n eral |ynph nodes

after the lrga?@ﬂh%ﬁurglﬁ%!h ﬁ?ﬁﬁwq%ﬁfgéﬂx@f was divided into two

parts, one of which was |rrmed| ately fresh frozen and stored at -80C and the

ot her eﬂ?mﬁﬁsiloﬂ -81 WD 031059282 - PCT/US03100440 paraffin. For

i mmunohi st ochemiTar T nvestigation, the tissue was deparaffm zed, cut into
sections of 5l1limand bl ocked with pig serumfor 10 m nutes to reduce
unspeci fic staini ng.Thebridydbsripéd sbovy derasisehted de iam\ivhgdy) Ha2xKilyie! onal |

rabbit-anti | £ 0 PP3 I ncubat ed |
at 4C over wm)ﬁfe?até??t d&)@@p{)to sgdagy % %i";efl?)ﬁgflgé -an ?‘%fala‘%)@?fﬁl Iaq'?l body :
(1: 200 for m mﬁtnmtb@natent omffeetspﬁhe;@ wers nofosali 1tms|(®pcmtiaraltb¢ andard

1? egt I pegi E DA BiaRal Bl | rdsg'lt3 Bﬁe t%tguc{;w%dt)‘eacﬁéaezzthgﬁﬁf mrﬁ?&?ggﬂlgg) Wlat "
speci nen ofat:ﬁE?‘P?’BWP‘é‘ é?g’é'ﬁlflsgﬁﬁoh P"ﬁé‘f‘gffe%ﬂ%‘%@%ﬁtéﬂc tonof the gy, was
stai ned dudrugas ddveamireddbyC,QCmd XEC orersiecipeatners petiod; S) Thert wak acytokiagcl ude

unspeci fic GfBas,r -6rﬁ,a‘f§ 'I:le&/a:fcf@() %ﬁ‘%&%}b&raf%ﬁéa?@%rﬁﬁno‘dgﬁga%&én kdie

stai ni ng procedureé arned wit hout

primary ant‘?’@tﬁﬁmﬂﬁuggﬁwmglﬁé Hersive dosaand schedule; 1) HaeekKir4 indyeesi body
[ eSPONSE Wefmde hpotis BrpatehB &l adaaacﬂsandesﬁﬁdt&?dﬂpmzmism

e or tar nembiheoftc melBis Corsioid St oo ot R R kel oty Brmtdin dsie S i ¢

dil utions ofIOIpIﬂmnmamm@@S(hmdn@hual mtépéﬁcKi-ﬁondrﬁieémwamzathantbﬁﬂﬁés det ect ed

with an  aliohdoiaPRbalAHos CTRie Bl Sty B0Rk: RRViy LHIRBRIG ffsgpeci 1 ©
probe. HABA-Ievel s xpressed as x-fol rease over the I ne
pre-inf usi o‘ﬁ"’?&?"@éﬁfaﬁl#%ég§ﬁ%{m] W“R@’%ﬁﬁ%‘@—éﬁéd? §8P0Uds performed in

accordace to the Aniin fielinésend and Sirdticlinicalanial of FZDRKI-4Gheplosi cdninton sidd on ( CR)

et ve. di Scoite: SRR Fo BBl Bl bl iven e AE B HLOREF T o

was def i nedagtycadiy wpotepsionsbiise feyer, pnd mydgiar dhe toxioly prefdle ohH2Rdkidb st
per pendi CU|1€£exﬂUlc%ItﬁeI ‘eyﬁ)mte-eiehser@a&ufnebhﬁdeh@ﬂseaw& seaé‘raﬂﬁéﬁi’clﬂnﬁﬁd by two

consecut i ve, pbservat ns ol LaRSa AN, fieEeks GRGs. oS OkRn 25%

25 (Wiokler U,, et al.,, Blood 94:2217 (1999); Wing M.G. er al., J Clin Invest 08:2819
(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-1l fever
and mild myalgia were restricted to the highest dose level. The onset of symptoms
varied but {asted no longer than six hours afier 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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tunmor mass, again persisting for at |east 4 weeks, were defined as no change
(NO) . .ng_ﬁggs%/e di sease was defined as the appear anCECﬂB§@W§EeW | esi ons

or an increase o 30 nore than 25%in tunor size. esu Patients
Characteristics Atotal of 10 nultiple pretreated reI apsed HD patients
treat ed on particttiaflf sinech sstaration efthé periphel bmﬁﬂunhﬁobmdlmﬂﬁtepdvmbl e, of whom

2 were feny years.
Hi st ol ogy i hﬂll gﬁtgggﬁ‘iﬁg [ en{igﬁ W t rﬁ%ﬁﬁ%ﬁ@&%ﬂeﬁ?ﬂﬂ%@& yol?z)élékla?ilpésdl sease
and 7 pat.émwnvéfmm@eh%m(w Bz besy g WO 03/ 059282 PCT/ US03/ 00440
subt ype. The h”Ed' an Tﬁﬁbﬂé%l%dhﬂgﬁﬂesﬁl\m%oﬁrs(lﬁﬁi@&ﬂnﬂﬁﬁhz}m gé\rdfo ﬁbtgﬁ')rOf h4 h
prior era ad .been_adm, ni 9 i ncl uding hig
dose ch % &h%?' BH?i?PEﬁf@gP?‘g' @P’f‘“r?("@;"iﬁ patients. In
addi tion, dinhmpaherettﬁ.m(}(aﬂgbﬁ e’ﬂus baléhfeamt]mﬂtemdrhpamﬂwoh hemapyed I@6G-t he

t t t 1
i sease. gé%%%%n?&ﬁ%%ﬁkﬁm'?ﬂaﬁt%%ﬁy 2 BT 5t moke BB 0O 1P fech 202
treated w tdesariped. dayreyes thefs m}ﬂlf-llfe OBH%Z%H lén@tsuman@mﬁhweafnd one
lto?te ;tent tr Qﬁ@b&&qsﬁﬁumemeh%e& gtbfaﬁhtaeasggbafsseﬁngwwamg@taﬁgggo gggr se) of

| v i,Ci i i

occurmnl:(} Mﬂ‘gﬁ "ﬁ$¥?8 &Rﬁﬁ‘i‘ )kaf"'t"ér‘d”? A PF AP i nf usion (see
tabl e 2). [Rurthérimors comparned tit intactanitibbodied, nlmmolwﬂaraizsefmdﬂ(g ldght tharxi ci ti es
i ncl uded m er (2
arade I, fkﬂ‘e‘%‘*%ﬁg ot 180 inllpnarARYE RS QabPRAY SCl) e VL 1%
these side (@‘FW@O?L"'SK Wed 15 withi n 24 hours. Neither hemat ol ogi cal nor
organ toxicities V\Br%@b@ﬁﬂmedsedﬁﬂﬁﬁm@(wmmedﬁlmm ggul e I evel s

occurr dd aioiae mpae: fod SAFO R HE B ece%@i@%@gl@ﬁ%%&%@ on ail |

treat ment dapeund Hispegifia srdeculeribatcbuldithenrpedetoae/intovbe tissuaro bimd HRS-cells,
monoexpone rﬁlhah {oosrcﬁzid mgq hﬁr@ta%aagﬂﬁfpﬁct‘@ﬁ%@d&&nﬁ d &rHﬁﬂﬁ-aan\ AUC to

I ncrease over varil ate ngl e fact lr)epe ted
0

nmeasur es ar%n}féﬁa%t %F“W‘QFP%@?@ %ﬁ\emeﬁlasf’e‘ﬂ% a one
week tinme pegiesthganiratiaiofeliis compar@esnt. OFm‘Eﬂnnd?eJ sf:mmabmslnsd REWRA 1oe.d a

signifi anf}#eis%ele Ih]:a ?ﬁ&t @ﬂslgn of ﬁﬂ)ﬁﬁ e \Qrggll F@%%fﬁt&nﬁﬁvérggab 1%7 6;

p=0. 00 an accunufati on o epeat ed

dosi ng_( se@aridgetocbe blogkwilef CDB shedding e the Ki-d aotbndydHom-hohresasl val ue of

the accumyra F @ & B e. The
Doy K - 4 terl n{#rt]g]gaft@&tﬁ‘@ ia@?f(lesﬁ)si) 3Ra diﬁé}gﬁuﬁm%%f?ﬂﬁ%h)fo tHR RS eﬁiﬁand hed a

val ue of 1 fmmsnug VRSO served sz?liy, are ease o onocyge (9 O‘%’gd yr‘]to
i.e. G-CSF, IL-6, IL-15, and TNFa combined with the profound binding of the bispecific
25  molecule to CD64 on the effector cells was 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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20 ng/ n2/d dose level. (nmedian 11.1 h; range of 5.3 -18.2 h) (see table 3).
The vol uwa sel2 di st ri bution ranged from 20.26 to 183. g®pidoiBessd NE NMEAN

val ue of the volune distribution (VdJ in the 20 ng/n2 group was 53.17 L/nR.
The total body clearance of H22xKi-4 on day 1 varied from1l.02 to 14.06
L/mM with sEquivalestal ue for the group of patients who received 20 ng/ nR2 of

3.91 L/h/n2 (SD 5. 04 o dkdled i 81 koWl lredd¥ife, oBE BbIERS Qekiat gsidd 4er the end
of the second course.in all tients wth asur.abl e .35 bi speci

ol ecul o | 0T CARTRR e PrridAoR R SAUPERE 2 EAPErIGT SpRREGS phibe

bi speci fi ¢ inventiex ddseribat bergin aBuchreghivalents etei intasdedde be cadongpaded biftke pat i ent
treatedow t es of the bispecific nolecule devel oped hi gh HABA
Ievels.5-8§99%ggéf%%§%82 PCT/ USQ3/ 00440 Biol ogical Activity There was a

rel ease of 11-6, 1L-15, TNFa, and G CSF with the maxinum at two to four
hour s af t erfakbipopitibnoby Reékrdtice 4 i nfusi on. The cytokine rel ease was not
significant, probably du o the limted nunber of,eval uabl e tients (n=6)
and the high 5 int erﬂ}g?”r%'é#ﬁ' pg}gﬁz?giqﬂtqrémp%%mo&%qg?t}}gqt@ﬁgq.b@ps E@@lert hel ess,

t here was dheodieare herebpdncorporatddby eferake igtheietmastg. as shown in Figure 3 and
4. The cytokine rel ease seened to aneliorate wth repeated adm nistration
of the bispecific nolecule and was nore pronounced for G CSF, TNF-a, and
IL-6 than for I1L-15. Coincidentally, there was a significant decrease of

t he CD64 expression on peripheral blood nonocytes (p=0,018) as well as a
decline of 10 their blood counts (see Figure 5)." Serum sCD30-1evel were

mar kedly elevated in patients with a high tunor burden, but were no | onger
detectable after the first infusion of the bispecific nolecule and remai ned
at very low |l evel until the end of treatnment in all patients (data not
shown). 15 | nmunohi stochem stry The nurine fragnent of the bispecific

nol ecul e coul d be detected in the |ynph node specinen of both patients
usi ng the above described nmethod (see Figure.6). There was a clear staining
of the HRS-cells, that was | ocated throughout the cytoplasm |In addition,
macr ophages in this tissue showed an identical staining pattern. Thus, there
20 was clear evidence for the penetration of the bispecific nolecule into
the malignant |ynph nodes. Tunor Response Overall, there were 4 patients

wi th objective responses to the H22xKi -4 25 bispecific nolecule. One CR was
seen in a patient with diffuse pul nonary nodules up to a maxi mumof 10 nm
This response |asted for 3 nonths, then the pul nonary nodul es becane
measur abl e again by CT-scan and a rescue chenot herapy was initiated. PR was
docunented in three patients lasting from4 weeks to 5 nonths. One patient
(No 4) had
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addi tional chenotherapy after 4 weeks. In this patient, the only site of the
di sease Wgp odtosdPsat horaci c vertebra infiltration. Treat mppi,odbiddidone

bi specific nolecule led to a conplete resolution of neuro{ ogl c (?ef ects and
to a neasurable partial response. Since there was no additional inprovenent
of the respWeaaiafter another two cycles of H22xKi -4, chenotherapy was
given in order to mnimze the risk of disease progression and a possibly
fatal fracture of the vertebra. Two patients treated at the | owest two
dose | evel s had progrkssi @WQZ‘E-E‘P“WBWIN?&WE @’rﬁéﬁah‘é@%l e

di sease. O CB6se, one patient (No 6) with nassive tunor burden

(infi Itrfti on of the right upper lung wth pleural and thoracic wall
infiltration), who had experienced |life threatening toxicities (sepsis,

acute renal failure, 2.84 Vibed®aosantipdpofitizigob mistern therantihedsi ishibityent i | at i on
for two rrongm;thgﬂqﬂ, PEaGedRsGif ©D¥g. her apy achieved a marked inprovenent
of his synptons (cough, ni ght sweats). Disease stabilization and

normal i zati on of his general conditions |lasted for 12 nonths. 5 M _
Concl usi on The study 3escritednmah enttbodp obelaii hiveltbréih ¢hef antibody ifduced) H22xKi - 4

is welkato ] : ; d 7)
wth on:l?/ m@ﬁggel%%%%?g@gﬂ%%ﬁ& °F§’%¥WS§’§@‘§%QF§@%§&’¥“F%%'¥§D@%E’EO dose
limting topiesdnce ekeffagtoreélls. 10 naxi num tol erated dose of this construct was
not reached; 2) The half-life of H22xKi-4 at the maxi num dose given is 11.1
hours, leading to a sjgnifjcant acc | at.i.or 3, of: t he as..def erm ned by
C.u and AUC over the 4'reat%&%ﬂwy§§°l%?=¥mnwgi@?fgﬁ#EY ease of

| L- 6, |L-1Smofddygesand G CSF, as wel| as a decrease of nopnocytes and CD64-
express&sin suggesting a biologic effective dose and schedul e; 4) H22xKi -4

i nduces 15 tunor response in patients with pretreated advanced and
refractory HD. H22xKi -% i s Tche byman pptihedy: of ¢lainhd| veheggin ADSHG issnedigedby t wo
chem cal | y bl @ls) fragnents derived fromthe murine anti-CD30
nonocl onal anti body Ki-4 and the humani zed anti-CD64 nonoclonal antibody

H22. This construct had shown activity agai '_nst HRS cell lines in vitro
(Sundar apandi yan K. ef. al .Thebumanaufboll phclaim 24¢heteis the0mby yeli ig eeleated he

pr esent @ndgh; irtﬁ%]gl%hf) e&fsﬁhn% irs]f lzdnle Aarlo20EtE, 11der dehIE, 1?;%13 n6QIEERS, HitlGlis ST f ect

was fatl gue ch_occurre en patients jreated. r. sjde effects
i ncluded t W&aﬂ%mmwgl&m#aﬂiss%ﬁauﬁg% c &e!?'ﬁ]ogl‘]’gglﬁ‘?s?ﬁ‘?-toxi city

profile of Rik$termnbergroeds adidpbstit ege-@itlpdaplvens @ISy, pikoarsephiasanddescr i bed
for several: i j i l.s. 1 ncl udi ng

Rt uxi b, AR vyl SO, 2000 R R0 N BRI ik gR 00075087 (1099)
Wng MG et aL, JAin Invest 98:2819 (1996); Norman D.J. et al.,

Transpl gnt Proc 25: 897 ( 199Gk humbh 8sttboly GPEISIE?2, 4atirdiA @t tuabr @llisdose | evel s

suggesti ng Hloglloglscéel?&ta{ éetdYSteer\x/l er%g%gn_l ower doses. Only grade-1| fever_

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 & 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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and mld nyalgia were restricted to the highest dose |evel. The onset of
synptoms varied but |asted no |onger than six hours after the end of
infusion. A direct correlation 30 between side effects and the serum | evels
of H22xKi -4 or the cytokines determined in this study was not observed.
Despite t h¥OP¥0P8nat conparably high doses of the bisREHYPUOM ecul e were
used, the MID of H22xKi -4 was not ascertainable. Six patlents were treated

W th ?0 ny/ m=5per cycie ar;dyg%m.ﬂﬁﬁﬁonhggﬂ Sl i C ][r})l eful e
given to one nati.en S s effects
at this dose ‘%Ve?“"é%&’nga’ﬁwm&%é%?g?gq‘?}gﬁF&“@?&W Eg"'? is a
safe dose. Vérdpengeppndy humandightrbain verigbleaogion somprisiog FR1, €PBLi FR2; CABAoC| onal
anti bodi es S\RR3, aBRglahmnﬁquéﬁ,&I Qﬁ@ﬁnD G et at, J din Oncol 15:3266
(1997)). Thu 80 ng/ cI e i ol ogi cal. e dose,

03/ 059282 %cw US03t 004%Y I“%"P’ﬁ“’é‘?ﬁ"é’égﬂ&‘%ﬁ% Qﬂ&?ﬂ“&‘i‘“ﬁfé‘%‘é‘h pher al
bl ood mnocytfsmﬁlﬂmuamnsmmdﬂmlqﬁs J8j 3sand 42,ag9d conseemativel e ant i - CD64

bi speci fic mMygfgtafensRiddrar kat V., et al., Cancer | mmunol | munot her 48:9

(1999)) has been obseryed. The cal cuI t.ed h f 11.1 hours is al so
wi thin the range repor%gd flisy human Light chain ¥erjal Elffﬂ §P§&sﬁ‘l"§%&ﬁ°€"°ﬁnl ecul es

(Cumow R T., {mnthe grauprensisting ¢fSBQDX Kes: 24536210 48,509 epdservitives hal f-1ife is
shorter CRP q.{l&?h % n| zed 1gG based anti bodi es such as rituxi mab,
where a hal f e of nore.than 400 hours has been describ Ijo ver, the

shorter hal f thqht@mafanmmndaw.bém%@%w&mﬁigwgqns@atquwé Mrml ecule is
smal | er when ithogamnadtitody ardiates ek of QD3 0Jassst cally inlan digtitolly depehifenys 180 10

kDa) and | ac !QHI i K et al., Ann Oncol 9:527 (1998)).
Fur t her nore, l%?(l)&lrr%ar&goﬁ%%bﬁ@acﬁ t1Dodi es, the nolecular size of H22xKi-4
nyglit nmore easily alfbw ithes “HEH@'W’&E‘YE@ itrgrewitef GRIQ" Grrearcelisinpio.nodes
(Jain R K5 Cancer Res. 50 (Suppl).:814s (1990)). The schedule used in this

study was designed to tur Q?Q 0 and sCD30
with the blspeC|f|c nmol écul’e remeflthl ng Wegégggk unglo ﬁ%g‘ﬁlspemflc
nol ecul e t hathe®gsheing Mmaﬁ&%wm@w%&w%vm@wmsfca |'s.

Binding to SWWHGMdQOW%MWhmmﬁMJMEM H22XKi - 4.

A significa RaRY AUC was
observed, ’ig;. sa U&g?l on éﬁlﬁll ;}s corrpaﬁ%etﬁ%glgﬁﬁl&f"ﬁﬁﬁﬁo
remai ned % G“?j@fép cogsergtive medifications theweoki on of H22xK| ‘4 dur| ng
the whol e treat rrent period, probably in part due to the bl ockade of CD30

(1585))° T ;SS. Fi on, fhﬂﬁﬁxwéﬁl%&}k@%ﬁ%ﬁe%O{fﬁ%mh%%wm%hca”w P0: 939
i munohi stoc BIWlwleqﬂﬁo@ébmwmt@ deri ved
cyt oki nes 1@1@6514!2&@1 SBJan&&:ns&ﬂﬂwINBamnﬁﬁedﬁzhbtﬂcfh@nﬁﬁOf ound

bi ndi ng OLIS t clhgiﬁei\rgnablle region CDR1 sequence is selected from the group consisting of SEQ

ID NOs: 20, 32 and 44, 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 chein variable region FR1, FR2, FR3 and FR4 sequences are derived from the
human heavy chain VH,,, or VH, ;, germline sequence.
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25 nol ecule to CD64 on the effector cells was observed. The prom sing
response_to H22xKi -4 corroborates data reported from solid tunors using the
ant i - FcyPO B8¥E onal antibody H22. Induction of ADCC vPET/USMBHBNMg to CD64
was denmonstrated in patients with advanced breast carcinoma (van gik H H

et al, Cancer | mmunok ngﬁ&%%géﬁgﬁ?%‘%%ggﬁm Tl,hﬁ{&gﬂﬁ;gﬁ%@ctory 30

prostate carcinoma, t specific no e showed

activity eightchain yagaple regioneER 1, FRE. ERE ang KR¢ sedusnces appderivedfrom ges N. D, et

al., Br J GapaslighThi®nd 15( 2000 .6 géomdinakdquendee f oregoi ng 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
with prétreated, adva$cedAoisolatdd hmanmyoridtlonalg@tibe0Rni5Bidg2 He@RAUS03/ 00440

Equi vl ent sedRafinSlsblie el dh &1 Hilan ight cHaGAARBE Segichl iRl © {0 ascertain

using no no an routi e, experi nmen | on, .many edqui val ents of the ]
speci fic embodi ment s(@f e human Beavy shain yadsblgegioncomprisesan aminaasid/al ent s

%rfe i ntende&rﬁeﬁcdseleemdc&rmﬂad_sgﬂmby:?ﬁmﬂl i §ofsEQQﬂNQszcz,ajd Itﬁf?]dédqﬁ&{)cle@rat i on by
er erence a n 0 nail,n [.Gakl O an (0] er pu | catl ons
cited her@%ﬁﬁﬂ%ﬁﬁ%?&ﬁﬁ%&%?ﬁ@@@%%?e{igw@i% ntheir entirety. -87 WO
03/ 059482 PCT/ US03/ 040 thewbumhmlight chain Apriabdotegionccompriass arandnd andil  ant i body
whi ch bi nd ] ' va Qf [ ' ein the
%ﬁt@ﬁ}?@ﬁ&cgm@@ﬁﬁg? E{o&%&l&@s l&agmgeﬁb Noevs, 8f 1 £4R s?&#ﬁcm

anti body in r r s expressing Cb30. 3 e human
ant i body offré&At&esh %’W@?‘BEWt‘%@EQﬂﬁMﬁﬁ:ﬁﬁﬁ‘gé%s 10 anti body dependent
cel lul ar cyt ot oxi cit g)( ADGChumbn antitedy bialds fo RwRnaCBINgitRRBAfinityt he presence

of effector &ﬁi S T yman anti body of claim3, wherein ADCC is
medi at ed b)?o k?)%%}?eeagt ﬂ%lj‘s The human anti body of claim 3, wherein ADCC is

medi at dd by nononuc(d@ar thehnman antibody mediates lysis of CD30" tumor cells in an
antibody dependent cellular cytotoxicity (ADCC) assay; and
(¢)  the human antibody inhibits growth of CD30" tumor cells in vivo.

19.  The isolated human antibody of claim 18, wherein the antibody
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:

(a)  the human heavy chain variable regton 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 (¢)  the human antibody binds to human CD30 with an affinity
constant of at least 10’ M™;

(d)  the human antibody mediates lysis of CD30" tumor cells in an
antibody dependent cellular cytotoxicity (ADCC) assay; and
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6. The human anti body.of claim2, wherein the tunor cell is selected 20

fromthe %gy&#ggnsi sting of bone marrow cells, liver CE}Q‘*’?@""Mh node

cells, skin ce spleen cells, thynmus cells, tonsil i dua cells,
endonet ri al cells, Hodgkin's cells, Reed- Sternberg cells, anaplastic

l'arge-cell |ynphoma ( a)meﬁmadﬁbesmhkgr@ﬂdofcmn@%ﬂsalwnbryémhorra
cells, Tcells, B celﬁ% NK cells or nonocytes. 25 7. The human anti body of

claim2, wherein the tunor cell is a Hodgkin's cell or a Reed-Stenberg
cell. 8. The human an#3.bodia isblateddiuman mophelordl antitedy samptisioghbands t o hunman

CD30 W'thf aPh chﬂhﬁ%dﬁlﬂﬂﬁ{l"i’g}ftcﬁ’im%&b%émﬂ@couﬁﬁsﬁlgtﬂ@%ﬂ#ﬁ%ﬂ aﬂt' bOdydOf
any one e precedin co eavy chain and a
human kappaS§a* Eﬁ:ﬁ WS%&%NQ%W@%%&&WCWCWﬁ -one of the preceding
clainms, 35 conprising an Igd or 1gG heavy chain. -88 WD 03/0 59 28 2

PCTI US03/ 00410  11. iso nmonogl opal ...ant i.body c i sing a human
heavy chain vari abl e Teqi dlhfisgﬁf?p%g‘&ﬁﬁ (i b"aﬁﬁé"*‘?&#&ﬁ%(% CDR3 and
FM sequencbwmdingdo QMQMﬁImGQMMQnWIMaI&beQWMQQOHpri sing FRI, CDRI,

FR2, CDR2, FR3, CDR3 and FR4 sequences, wherei n: 5 (a) the human heavy

chain variabl e regi on, CDR3 sequence i s sel ec from the group consisting
of SEQ B Nos: 18, 30%%and 4misolaied mopgglo antF’RS’GVFP’E‘B’E’?‘%E“"E‘%reof (b)

the human | hedvy chdifbnd Manarelighe clizbgvaiblebbdoncmugiishgitie areatiéd from the
group conS| 2 rvative 10
nodi fication égh?%g?%hoﬁﬁ%ﬁﬁq:i%%(g gf’fﬁ‘?ﬁéggtbg?‘%és’%g%"%ﬁ% 'n CD30 with an

affinity constant of at least 10° M; the human anti body nedi ates |ysis of

CD30' tumgr cel ltﬁ in 29 a%mmeddﬁmh gRMbelofidl lahtibod Mb%ﬁétféscfbﬁy (|A|DCC')

assay; e in unmor cells in
vi vo. ?g 1% F@ggag’f@o‘ﬂﬁ Qﬂ??#ﬂf’ﬂ{/%&%?%z “wherei n the human

heavy chain vari abI e regl on CDR2 sequence is selected fromthe group

consi sting of SEQ | D GBS cations
t hereof ; and the human A’%?M |n vari a g&?lgﬁl ons%%@ﬁggguence IS
sel ect ed fré?ﬁvvﬁbalgﬁ%bnwh%sbéfmvm eewsz@smtm@emmaeﬁd% and

conservat i veezfadsei sl iBSEQ IENE0 1 0 2dBSEQ D NG:0p abg@ctivetian anti body of claim
12, whepgin t human

27.  Anisolated human monoclonal antibody that competes for
binding to CD30 with the human monoclonal antibedy 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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heavy chain variable region CDRI sequence is selected fromthe group
consisting of SEQ ID Nos- 14, 26 and 38, and conservative nodifications

t hereof; and the human 25 |ight chain variable region CDRI sequence is
selected fromthe group consisting of SEQ ID NGs: 20, 32 and 44, and
conservative nodi fi caB2.onsThhimmafocoridgatéldfeldimd0awbereinthathempeutivagdsntof cl ai m
11, which b'xpgfadio(?s n CD30 with an affinity constant of at least 10° M
30 15. The isolate uman anti body of claim 11, which binds to human CD30
with an affinity constant of at least 10° M 16. The isol ated human anti body
of dc::giélm 11, wherein Bhe hA@mﬁ&mﬂ%mﬁGh%m%Wrisﬂ@hmg h@%ﬁl_ﬁmgiélﬁﬁgatc \F/ﬁ?, 5?3
an eque I upan_ heayy chai n : or :
germ i ne%seg' a%?émq’fg@%%g?@%%%?%ga?ﬁﬁa% c_aﬁl.er'The i sol ated human
anti body of claim 11, wherein the human |ight chain variable region FRI,

FR2, FR3 and FR4 SeqU%CGSAﬁ'is%Iﬂéﬂ’du\éFeﬂ: ch&ﬁbl&&ﬂeéncﬁ&ﬁ@%éﬂt&%aﬁh@dd? |—15 A27
or L6 germi % An 1 sol ated human nonocl onal anti body
conprising & ﬁ'EV g‘éﬂ)@/ ¢hai n variable region and a human light chain

vari abl e region, wher ein: (a) the human heavy chain vari abI e region

conpris an ami no ac S t fing of SEQ
I D NOs: e@ 6, 10, andbgequencgélg‘%?F%&‘Jtlgga‘%i"{d‘i%me °?%§%E‘/o% @8?}53 to SEQ ID
NOs: 2, 6 arn@cls@acldnlqjec(uﬂglwmrnwnmagwp@mrhve@m abl e regl on conprises
an amno acid sequence selected fromthe group consisting of SEQ I D NGs: 4,
8, 12 and sequences t @ gr atl | east BOMﬁmI ogous tg SEO I.D 4, 8
and 12; (c) the human nt| SBTTER P SRR VRO oL A 1,y
constant of at |east 10 " 15 (d) the human anti body nedi at es IyS| s of

CD30" tuympr cells in gp aﬂtdaﬁ%gmc% mmm&ﬁi &ﬁbeexﬁxgseméh&hw ( ADCC)

assay; and t he _human DI gr owmt cells in
viva 19. Tt‘i‘ég‘l?%loﬁﬁ'ﬁ’dmﬁ 'ﬁ“%?n'( ¥Bd§'ﬂ? I“WTS no ﬁn‘f"}i‘g&érﬂl body 20

bi nds to hungiokdXfhphising adinntah hedvytojiaia aasdgamd orafansdhrérpéssinebdd aWoman). The
i sol ated hu n f erein the antibody binds to hunman
CD30 with anﬁg&&filﬁlt&gg%ngg{"gnr?‘:}g}&%oq\lggast 10 W 25 21. An isolated human
nonocl onal anti body conprlsing a human heavy chain variable region derived

from thgghuman heavy gai nA\ﬂ'éi'hod&%&hﬂ@gmﬁtﬁpéﬁ%ﬁeﬁﬁ@sﬁné‘@mﬂhﬂ@t chain

vari abl e region.derived fr e chai.n
%ompngng contacting !tl] tﬁ ane¢ ectwg amount of an antibody according to any

one of claims 1-27 such that the growth of the cell is inhibited.

39. A use of the human antibody of any one of claims 1-27 for the
25  preparation of a medicament for treating or preventing a disease characterized by growth
of tumor cells expressing CD30.

40.  The use of claim 39, wherein the disease is selected from the
group consisting of Hodgkin’s disease, anaplastic large cell lymphoma (ALCL), adult T-
30  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 use of claim 39, wherein the disease is Hodgkin’s disease.
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L15 germ i ne sequence, wherein: (a) the human heavy chain variabl e region
conprises the amno acid 30 sequence of SEQ ID NO 10 or a sequence that is
at | east 80% honol ogous to SEQ ID NGO 10; (b) the human light chain
vari abl e region conprises the amno acid sequence of SEQID NO 12 or a
sequences that is at hgast TROMeHPIRINIPUshetdin PeQidehde iNadn-H3dgld¥s(C) the
human antlb q\; bi nds to human CD30 with an affinity constant of at |east
100 M'; (d)Y “Fﬁman anti body nedi ates lysis of CD30" tunor cells in an
anti body dependent cellular cytotoxicity (ADCC) assay, and -90 WD 03/059252
PCT/ U803/00440 e) thgqhu t r cells
() cor 2 o SRR Vi e geaagtl SERRR

in vivo. An isol ate al anti bo uman heavy
chain and h@#%maﬂ“Féqigc‘éﬂ“dVWPWQ%@)r egi ons corrprl SI ng the amno acid 5
sequences shown in SEQ ID NGO 2 and SEQ I D NG 4, respecti veI y. 23. An

i sol ated human nonocl gpal ant.i t hat f CD30 with
t he human nonocl onal %tl bgd'ls gEQ‘%Pm %ﬁ%‘%{e&%ﬁfyoﬁ m:‘éé% ted #?ﬁ

monocl onal  @patatidy oﬁmpdncsmwg fontreating wmynwwmmﬁmewgmohum n
vari abl e reqipitfexpRIRLi Mhknd 28s.an no acid sequences shown in SEQ ID NO 6
and SEQ | D NO 8, respectively. 25. An isol ated human nonocl onal anti body

t hat con1p9et es for 15 binding to CD30 with the human nonocl onal anti body of
claim?24. 26. An isol df.ed fherese offolame #4nvdiereimthc aowymmengdisese 3 stlecad  heavy

chai . and Dol il SRRl Ao LGRHARS SRR SPRSERIE AR 200
i sol at ed huriystemimisderosinlAtapie Dsawltw@m@oﬁ»ﬁaseﬁaﬁbwowﬁwwgmo CD30 with

t he human m@@kp@gianamﬁiah@ﬁyomén’@ lsﬁid?ﬁna?échra&c rdfae fAils A, adueslinfestipis ant i body
of any o&e of clains. N %Lgduced 25 %{‘? %/?gl‘l dorma, wherein the hybridona
i s prepared "?WH’I‘CACCE“CQ SPgt s P3Paled 91558y eni ¢ non- human ani nal
havi ng a genone conprising a human heavy chain transgene or transchronosone

and a human |i ght Chahﬁ' tr?ﬂéﬁ@ﬂﬁﬁd%cl&w%&‘am‘}ﬁmﬁnm&ﬂ%&y 0 an
imortalized cell armaceut 1 cal conposition conprising the human
ant i body of COE!H&’I%@ adb"’él’%‘i“ﬁégeiﬁ -27 and a pharmaceutical |y acceptable

carrier.

20 47.  The method of claim 46, wherein the therapeutic agent is a
cytotoxin.

48.  The method of claim 46, wherein the therapeutic agentis a

radioisotope.
25
49.  The use of any one of claims 39-45, wherein the human antibody
is conjugated to a therapeutic agent.
50.  The use of claim 49, wherein the therapeutic agent is a cytotoxin.,
30

51.  The use of claim 49, wherein the therapeutic agent is a
radioisotope.
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30. An i mrunoconjugate eceonprising the human anti baody according to any one
of clains WO®BESHIEKed to a therapeutic agent. 35 31. The ipgHHRES@RcUIAL € Of
claim 30 wherein the therapeutic agent 1is a cytotoxin. -91 32, The

i mmunoconj ugat e of clai m 30, wherdRHENGeLIFT&¥@peutic agent is a

radi oi s 33. har eutical conposition conprising the
innunoc%ﬁﬁ8§§€33x568%'aﬁgeghe of clains 30-32 and a pharnmaceutically.
accept ablz@> Gakkth N0 AnaA\ ANt Bt £ ek edn3gaci d nol ecul e encodi ng t he human
anti body of any one of clainms 1-27. 10 35. The isolated nucleic acid

nol ecul €130% xlzaiagr@4, wherein the nucleic acid nolecule is incorporated
into an expression vector. 36. A transfectonma conprising the expression
vect or OP0¢I%Wi FR/34764915 37. A transgenic non-human ani mal whi ch expresses
the huntin!> #0¢13a9° of any one of claims 1-27, wherein the transgenic
non-hum&goqunabqg@§7a genonme conprising a human heavy chain transgene or
transchsGRDSQEE-A0¢s @ human |ight chain transgene or transchronosone. 20
38. A nethod of inhibiting growth of a cell expressing CD30 in vitro,
conpri s¢13g> asnt@atisey the cell with an effective anount of an anti body

accor di figit oasiz2-ome of clains 1-27 such that the growh of the cell is
inhibited. 39. A use of the human anti body of any one of clains 1-27 for the
25 prepafdtidn of a nmedicanent for treating or preventing a di sease

char act gr.i geoweh . of tunpr cells expressing CD30. 40. The use of
claim3 Fbaﬁgfg%ﬁ @ﬁ%“ﬁ?%?ﬁQ%rfg”égr%cted fromthe group consisting of
Hodgki ne:ggdi;sease, anaplastic large cell |ynphoma (ALCL), adult T- 30 cel

| ynphon=11£ AkB) , angi oi munobl astic | ynphadenopathy (AILD)-like T cel

| ynphomegl2HIDMRassoci at ed body cavity based | ynphomas, Enbryonal Carcinonas,
undi f f ef288t ifered2edgnsi nomas of the rhino-pharynx (e.g., Schmncke's tunor),
Castl e 's di sease, Kaposi's Sarcoma and other T-cell or B-cell |ynphonas.
35 41. %;q$ of claim 39, wherein the disease is Hodgkin's disease. -92
42. The.Mse QF  cl@ign 39, wherein the disease is non-Hodgkin's |ynphona. 43.
The use of claim39, wherein the non-Hodgkin's |ynphoma is 5 anaplastic

| ar ge caleb> lzynmphoma (ALCL) .

gag gtg cag ttg gtg gag tct ggg gga gge ttg gtc cag cct ggg ggg 48
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 1¢ 15

tec ctg aga cte tce tgt gta geoe tct gga tte acc ttt agt aac tct 96
Ser Leu Arg Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Asn Ser
20 25 30

tgg atg age tgg gtec cgc cag get cca ggg aaa ggg ctg gag tgg gtg 144
Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

gcc aac ata aac gaa gat gga agt gag aaa ttc tat gtg gae tet gtg 192
Ala Asn Ile Asn Glu Asp Gly Sexr Glu Lys Phe Tyr Val Asp Ser Val
50 55 60

aaqg ggc cga ttec acc tte tce aga gac aac"gcc gag aac tca ctg tat 240
Lys Gly Arg Phe Thr Phe Ser Arg Asp Asn Ala Glu Asn Ser Leu Tyr
65 70 _ 75 80

ctg caa atg aac agec ctg aga gce gag gac acg get gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

gcg agg gtt cat tgg tac ttc cat cte tgg ggc cgt ggc ace ctg gtc 336
Ala Arg Val His Trp Tyr Phe His Leu Trp Gly Arg Gly Thr Leu Val
100 105 110

act gte tce tca 348
Thr Val Ser Ser



44. A use of the human anti-body of any one of clains-1-27 for the

prepar at i YO 8¥0%9283edi canent for treating or preventing arPGRiVYPAhe di sease
invol ving CD3Q.expressing inmune cells. 10 45. The use of claim44, wherein
t he aut oi mune ai sease is selected fromthe group consisting of Rheunatoid
arthritis, System c Lupus Erythematosus, Systemi c Sclerosis, Atopic

Dermati t319> & aves' di sease, Hashinmoto's thyroiditis, Wagner's

granul ofdlestss Qren's syndrone, chronic renal failure, acute infectious 15
mononucf@d3i 8T HI V and herpes virus associ ated di seases. 46. The method of
cl ai m 3B ANEFEi FPRIABS human ant | body is conjugated to a therapeutic agent.
20 47. Jhg.nethod of claim46, wherein the therapeutic agent is a . '
cyt ot OXgft v48-c1iNeuRiNedy We:CEA) Bray WIS RliNcif@ L haRAREPT i C agent is a
radi oi soi ope. 25 49. ghe use of "any qpe of clains 39-#pH, wherein the human
anti bodyer Leu oef)Lgased cys it ey 3pe sl iy cPhagmH PhdBer TA® B&e of cl ai m 49,
wherein the thera®eutic agent is ascytotoxin. 30381. The use of claim 49,
wher ei nTeeh¥et ek diyeu¥dic Aageiin Alr gro GAdileiss@livoper Glo3rtpOVo3/ 059282

PCT/ US0319044G3 SESUENCE LI STIAG <110> CI\;/%dar ex3®Inc. et al. <120> HUVAN
VONOCL ANAL 22T BASTES B8RP NSY TG £13 er\éq;- Y8oPer Se50¥Us 60/ 347649

5
S151> 2002601709 e 1802 ohS B/ 404427 253817020025 0: 19, £150> US 60/ 431684
<151> 2gD2-12-0 <160>-53 <170> Fast SEQsf or W ndows Verggon 4.0 <210> 1

Leu Gln Met Asn:Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 S0 95
Ala Arg Val His Trp Tyr Phe His Leu Trp Gly Arg Gly Thr Leu Val
100 105 110
Thr Val Ser Ser
115
<210> 3
<211> 324
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (1}...(324)
<400> 3

gaa att gtg ttg acg cag tet cca gge acc ctg tet ttg tet ceca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Sex Pro Gly
1 5 10 15

gaa aga gcc acc c¢te teoe tge agyg gee agt cag agt gtt agc age age 96
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

tac tta gce tgg tac cag cag aaa cel gge cag get ccc agg ctc cte 144
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

atc tat ggt gca tcc age agg gce act gge atc cca gac agg tte agt 192
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg FPhe Ser
50 55 60

ggc agt ggg tet ggg aca gac ttc act ctec ace atc age age ctg gag 240
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
€5 70 15 80

cct gaa gat ttt gca gtg tat tac tgt cag cag tat ggt age tca ceg 288
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 90 a5




<211> 348 <212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)...(348)
<400> 1 gé’b"@ﬂ"é"@ég ttg gtg gag tct ggg gga ggc ttg gtc d’ﬁ"lﬁﬂm@@g ggg 48

du
tcc
Arg
ago
Val

gaa
Asp G
t ee
Asp As
gag
Thr

ggc
Ay

Leu %/ g u Gn Pro dy %/ 10 15
cth hg}t% g?i ggf’a‘;%ggc@ ggg aécc ttt agt aac tet’ 96 Ser Leu
Leu TGV B ﬁe %Ser Asn Ser 20 25 30 tgg atg
tgg gtc cgc cag get cca ggg aaa ggg ctg gag tgg gtg 144 Trp Met Ser Trp
Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val 35 40 45 gcc aac ata aac
gat<%g§a t gag' aaa ttc tat gtg gae tct gtg 192 Ala Asn Ile Asn Gu

% Lys the Tyr Val Asp Ser Val 50 55 60 aag ggc cga ttc acc ttc
aga %ag@% ag aac tca ctg tat 240 Lys Gy Arg Phe Thr Phe Ser Arg

"0 g&% g% Leu Tyr 65 70 75 80 ctg caa atg aac ago ctg aga gcc
gac&&g get gtg tat tac tgt 288 Leu G n Met Asn Ser Leu Arg Ala G u Asp
Al acMalridWal Tide &8 c8r R 9% cOFFnAdEuMdr tal skgkrbagiytc cat ctc tgg
cgt pgc acc ctg gsc 336 Ala Argival His Trp Tyr Bhe H's Leu Trp Ay Arg
Thr Glredry#ia10G LOL siédysaktg Hl< SkecElhcter3dd SEhrsevabeSer Ser WO

03/ 059282 PCT/ US08? 00440 115 <210%> 2 <211> 116 34212> PRT <213> Hono
sapi ensTYx4gpAlg Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35

40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser J

50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro

85 90 -85
Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 5
<211> 348
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (1)...(348)
<400> 5

cag gtg cag cta cag cag tgg ggc gca gga ctg ttg aag cct tecg gag 48
Gln Val Gln Leu Gln Gln Trp Gly Bla Gly Leu Leu Lys Pro Ser Glu
1 5 10 15

acce ctg tecec cte ace tgc get gte tat ggt ggg tee tte agt ggt tac 96
Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Gly Tyr
. 20 25 30

tac tgg agc tgg atc cge cag ccoc cea ggg aag ggg ctg gag tgg att 144
Tyr Trp Ser Trp Ile Arqg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

ggg gaa atc aat cat agt gga agc acc aag tac acc ceg tce cte aag 192
Gly Glu Ile Asn His Ser Gly Ser Thr Lys Tyr Thr Pro Ser Leu Lys
56 55 60

agc cga gtc acc ata tca gta gac acg tec aag cac caa tte tec ctg 240
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys His Gln Phe Ser Leu
65 70 15 80

aag ctg agc tet gtg acc goce geg gac acg get gtg tat tac tgt geg 288
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
85 90 a5



Gu Val dn Leu Val GQu Ser Ay dy Ay Leu vVal dn Pro dy Ay 1 5 10 15
Ser Leu Ar k r Cys Val Ala Ser Ay Phe Thr Phe Sér 25 30
Trp Met Se‘?o'll.i??)m%gl Arg Gn Ala Pro Ay Lys Ay Leu Gu /‘ffg”@g‘{”"@% 40 45

Al a Asna¢d gad\srt Gt Hsp tat wtOefatCrte kys ddbecgky hgdakc Ay Sees Vake 50 55 60
Lys d yA¥r §lPitdr Mel Phe TSerPhArAppAbg: Asp GAvadrd Q1AShr Serw Vau Tyr 65 70 75 80
Leu G n Met AsnSet®®Leu Arg Ala G W3%sp Thr Ala Vallifyr Tyr Cys 85 90 95 Al a
Arg Val _His Trp Tyr Phe Hs Leu Trp Gy Arg Ay Thr Leu Val 0 105 110

Thr Val ;ﬁe(’,;%%%ﬁjiﬁ <210> 3 <211> 324 <212> DNA <213> Honp %%’pi ens <220>
<221> CDS <223%5(1)...(324) <400> 3 gaa att gtg ttg acg cag tot cca ggc acc
ctg tct ttg tct cca ggg:48 QGu lIle Val Leu Thr A n Ser Pro Ay Thr Lau Sex
Leu Sex Pro Ay 1 5 10 15 gaa aga gcc acc ctc tcc tgc agg gcc agt cag agt
gtt agc<gge fagc 96 G u Arg Ala Thr Leu Ser Cys Arg Ala Ser @ n Ser Val Ser
Ser Ser<¥3>24H630: tac tta gcc tgg tac cag cag aaa ccL ggc cag get ccc agg
ctc ctc %ﬁ PREVr Leu Al a Trp Tyr An Gn Lys Pro Ay An Ala Pro Arg Leu Leu
35 40 4 §t%°"'¥a’fap§§?s gca tcc agc agg gcc act ggc etc cca gac agg ttc agt
192 1lgohyre @y Ala Ser Ser Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser 50 55

60 ggc @gf veg%1h Gleullith 38R T98GINt 21261y Ghb RARCLAS Graderafty Ctg gag 240
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Gly Tyr j'

20 25 30
Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45
Gly Glu Ile Asn His Ser Gly Ser Thr Lys Tyr Thr Pro Ser Leu Lys
50 55 60
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys His Gln Phe Ser Leu
65 70 75 B0
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 . 95
Arg Glu Thr Val Tyr Tyr Phe Asp Leu Trp Gly Arg Gly Thr Leu Val
100 105 110
Thr Val Ser Ser
115
<210> 7
<211l> 321
<212> DNA
<213> Homo sapiens
<220>
<221> CDS

<222> {(1})...{(321}

<400> 7
gaa att gtg ttg aca cag tet cca gecc acc ctg tet ttg tet cca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 i5

gaa aga gcc ace ctec tec tgec agg gec agt cag agt gta age agc aac 96
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30

tta gce tgg tac caa cag aaa cct gge cag get ccc agg cte cte atce 144
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 40 45

tat gat gca tcc aac agg gce act gge atec cca gecc agg cte agt ggc 192
Tyr Asp Rla Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Leu Ser Gly
50 55 60

agt ggg tct ggg aca gac tic act cte acc atc age age cta gag cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro




Gy Ser Ay Ser Ay Thr-Asp Phe Thr Leu Thr Ile Ser Ser Leu Au 65 70 75 80
cct gaa Qgabobidsomsea gtg tat tac tgt cag cag tat ggt agc tmaeRgeRfs Pro du
Asp Phe Ala Val Tyr Tyr Cys A n d@n Tyr Gy Ser Ser Pro 85 90 95 -2 WO
0310592885 PCT/ US03/ 00440 70t gg acg ttc ggc75caa ggg ace aag%tg gaa ate aaa
324 Trp_Thr htg t X u IIe 5 10> 4 <211>
108 <2f %ﬂggr;hez 9&@% 5%95 sSIX4 ggéu F S5 Th5Gi 0 Ser Pro
Gy Thr Leu ro (f% f Leu Ser Cys Arg
AIa Ser Gn Ser Val Ser Ser Ser 20 25 30 Tyr Leu Ala Trp Tyr Gn Gn Lys
Pro G ya&y ntAl ggcPean Ahg adelaagegtg 3o 48cAmalle Tyr Gy Ala Ser3&er Arg Ala
Thr G yTht éhPr@lyA8in Aly TRhelySeYal BDu 3%e@ds Ay Ser Gy Ser Ay Thr Asp the
Thr Leu Thr Ile S&%0 Ser Leu Au 8870 75 80 Pro Au Asp the Ala Val Tyr
Tyr Cys Gn Gn Tyr Ay Ser Ser Pro 85 90 95 Trp Thr Phe Gy Gn dy Thr
Lys Val oL &L_)g Lys 100 105 <210> 5 <211> 348 <212> DNA <213> Honp sapi ens

<220> <3 <222> (1)...(348) <400> 5
<212> PRT
<213> Homo sapiens
<400> B
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys BArg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Rla Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Leu Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Sexr Leu Glu Pro
65 70 75 ‘ 80
Glu Asp Phe Ala Val Tyr Tyr Cys- Gln Gln Arg Ser Asn Trp Pro Trp
85 90 95
Thr Phe Gly Glm Gly Thr Lys Val Glu Ile Lys
100 105
<210> 9
<211> 336
<212> DNA

<213> Homo sapiens

<220>
€221> CDS
<222> (1) ...(336)}

<400> 9
cag gtg cag cta cag cag tgg gge gca gga c¢tg ttg aag cct tecg gag 48
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

i 5 10 15

acc ctg tcc cte acc tge get gtc tat ggt ggg teec tte agt get tac 96
Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Ala Tyr
20 25 30

tac tgg agc tgg ate cge cag ccc cca ggg aag ggg ctg gag tgg att 144
Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ille
35 40 45

ggq gac atc aat cat ggt ¢gga ggc acc aac tac aac ccg tce ctc aag 192
Gly Asp Ile Asn His Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

agt cga gtc acc ata tca gta gac acg tecc aag aac cag ttc tcc ctg 240
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu



cag
Gn
tcc
Thr
ate
Gn
gga
Thr
tcc
Hi s
gtg
Tyr
tac

Val

Adn
Thr
Tyr

gtg cag cta cag cag tgg ggc gca gga ctg ttg aag cet tcg gag 48 G n Val
Leu GWOGPIT¥2p Ay Ala Ay Leu Leu Lys Pro Ser G u 1pSGr/iusssdsisoacc ctg
etc c tgc get gtc tat ggt ggg tee tic agt ggt tac 96 Thr Leu Ser Leu
Cys a Val Tyr Ay d%y Ser Phe Ser Gﬁ/ Tyr 20 25 30 %0ac tgg age tgg
CYC £@0cteCeal el Y 8R0480Ycq 098G LAY ol traldtac TYE JELP S8k Trp lle Arg
Pro @Emg ¥si-¥er Glay h&ugﬁ %jrz%ﬂf}% gfa 38%%r ﬁ)&gcgﬁf?ugte eat cat agt
age acc aag tac a®s ccg tcc ctc asp 192 Ay Qu Ibe Asn His Ser Ay Ser
Lys Tyr Thr Pro Ser Leu Lys 50 55 60 age cga gtc ace eta tca gta gac acg
aag agacct@adct UeC ti@¢ €19gIPU0a9 SR MegtMalbtTHce| g% See veal ASp Thr Ser Lys
G n SBRe e8ethL ge’ 7T P78L 86 £y fargleydat dhrg¥y 8% S§8e gcg gac acg get
tat tac tgt g 288 Lys Leu 38 ser val Thr AF® Al a Asp Thr Ala Val Tyr
Cys Ala 85 90 95 -3 WD 031059282 PCT/US03/00440 aga gag act gtc tac
ttc@as> GbC tgg ggc cgt ggc acc ctg gtc 336 Arg Gu Thr val Tyr Tyr Phe
Leu<kip Ghy Arg Ay Thr Leu Val 100 105 110 act gtc tcc tca 348 Thr
Ser <3ez> PS5 <210> 6 <211> 116 <212> PRT <213> Hono sapiens <400> 6
Val <@l Hewpe Ghpie€@sn Trp Ay Ala Gy Leu Leu Lys Pro Ser u 1 5 10 15
Leu 5er Leu Thr Cys Ala Val Tyr Ay Gy Ser Phe Ser Gy Tyr 20 25 30

>
Trp 800 R Le, Ahg Gy 0 PrR. G, Ly 1S v kep Gy, ThR e, 35 40 45
5 10

1 15
Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Ala Tyr
20 25 30
Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45
Gly Asp Ile Asn His Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 ‘ 80
Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys &la
85 90 95
Ser Leu Thr Ala Tyr Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser
100 105 110
<210> 11
<211> 321
<212> DNR
<213> Homo sapiens
<220>
<221> CDS

<222> (1)...(321)

<400> 11
gac atc cag atg acc cag tct cca acc tca ctg tct gea tet gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Thr Ser Leu Ser Ala Ser Val Gly

1 5 10 15

gac aga gtc acc atc act tgt cgg gcg agt cag ggt att age age tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Txp.
20 25 30

tta acc tgg tat cag cag aaa cca gag aaa gcc cct aag tece ctg ate 144
Leu Thr Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat get geca tec agt ttg caa agt ggg gte cca tca agg ttc age gge 192
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 1)

agt gga tct ggg aca gat tte act c¢te ace atc age age ctg cag cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro



Gy Qu lle Asn Hs Ser Gy Ser Thr Lys Tyr Thr Pro Ser Leu Lys 50 55 60
Ser Arg Vavoddwusedske Ser Val Asp Thr Ser Lys Hi s G n Phe $ersesinnsf5 70 75 80
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr s Ala 85 90 95
Arg Gu ﬁnr VaI Tyr Tyr The Asp Leu Trp @Sy Arg Gly Thr L&% Val  100- 305 110

Thr Val a a§2 tac caBzcli t 12> ac cct a gD ? I ens <220>
<221> é?i)wr ?{ % _Irgia t fGA 1829 cca gcc acc
ctg tot ttg ct cca ggg e V@b Leu h Seg¢s Pro Ala Thr Leu Ser
Leu Ser Pro Ay 1 5 10 15 gaa aga gcc acc ctc tcc tgc agg gcc agt cag agt
gt a ageaagdtaamc9aaloyg Arcg Aaactihpat et Sera Cys Arg Ala Ser G A2Ber Val Ser
Ser AsnThr Phe 2Xgy26lr3G1y tThrghng tgyGladlealsyscag aaa cct ggc cag got ccc agg
ctc ctc atc 144 1¥u Ala Trp Tyr &% A n Lys Pro Gy Gn Ala Pro Arg Leu Leu
Ile 35 40 45 tat gat gca tcc aac agg gcc act ggc atc cca gcc agg ctc agt
ggc 192 ,Jur 4sp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Leu Ser dy 50
55 60 agbi;89¢yfct ggg aca gac ttc act ctc acc atc agc agc cta gag cct 240
Ser Ay<pes &y Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gu Pro -4 WO

03/ 0592821 BCHIS50i@A440 65 70 75 80. gaa gat ttt gca gtt tat tac tgt caa
cag cgt agc aac tgg ccg tgg 288 du Asp Phe Ala Val Tyr Tyr Cys G n A@n Arg

Ser Asn<1?®y B o Trp _
Asp 1le Gln Met Thr Gln Sexr Pro Thr Ser Leu Ser Ala Ser Val Gly /

1 ) 10 15
aAsp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30
Leu Thr Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45
Tyr Ala Rla Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 o0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 ) 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Ser Tyr Pro lle
85 90 95
Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 103

<210> 13

<211> 15

<212> DNA

<213> Homo sapiens

<400> 13
aactcttgga tgage 15

<210> 14

<211> 5

<212> PRT

<213> Homo sapiens

<400> 14
Asn Ser Tip ¥et Sexr
1 5

<210> 15

<211> 51

<212> DNA

<213> Homo sapiens

<400> 15
aacataaacqg aagatggaag tgagaaattc tatgtggact ctgtgaaggg c 51

<210> 16
<211> 17
<212> PRT



85, 90 95 acg ttc ggc caa ggg acc aag gtg gaa atc aaa 321 Thr

Phe Ay Gn

Ay Thr Lys Val Qu Ile Lys 100 105 <210> 8 <211> 107 <212> PRT <213> Hono
sapiens <400> 8 Gu lle Val Leu Thr An Ser Pro Ala Thr Leu Sex Leu Ser Pro
dy 1510 15 du Arg Ala Thr Leu Ser Cys Arg Ala Ser Ser Ser

Asn 20 25 S‘Uooﬂlgﬁ”ﬂ\la Trp Tyr Gn dn Lys Pro Gy dn A

Ile 35
Gy 50
Pro 65
Pro Trp 8
9 <211>
<400> 9
d n Val
acc ctg
Ser Leu

CBP@’%RP‘X‘?L% Leu

402145 byb Apferdl @ Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Leu Ser
55 60 Ser dy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Qu

7040R%3 W0 d u Asp Phe Ala Val Tyr Tyr Q/anGlnArgSer Asn Trp

885 dindsn Fiy ‘“I?He‘”@ P EFyP’ﬁwFY‘L §1 Vap Uyl iys 100 105 <210>
33 <212> DNA"<213> Hono sapl hs <220> <221L CDS <222> (1)...(336)
cag gtg cag cta cag cag tgg ggc gca gga ctg ttg aag cct tcg gag 48
Gn Leu dn dn Trp Ay Ala Gy Leu Leu Lys Pro Ser Qu 1 5 10 15.
tcc ctc acc tgc get gtc tat ggt ggg tcc ttc agt get tac 96 Thr Leu

E]Zri(l)g/]s" Ala Val Tyr Ay Ay Sex Phe Ser Ala Tyr 20 25 30

<212> DNA

<213> Homo sapiens

<400> 17 )

gttcattggt acttecatet ¢ 21

<210> 18 .

<211> 5

<2Z12> DNA

<213> Homo sapiens

<400> 18

Val His Trp Tyr Phe His Leu 5

<210> 1%

<211> 36

<212> DNA

<213> Romo sapiens

<400> 18

agggccagtc agagtgttag cagcagctac ttagece 36

<210> 20

<211> 12

<212> PRT

<213> Homo sapiens

<400> 20

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 21

<211> 21

<212> DRA

<213> Homo saplens

<400> 21

ggtgcatcca gcagggecac t 21

<210> 22

<211> 7

<212> PRT

<213> Homo sapiens

<400> 22
Gly Ala Ser Ser Arg Ala Thr
1 5



tac tgg agc tgg atc cgc cag ccc cca ggg aag ggg ctg gag tgg att 144 Tyr Trp
Ser Trp | ko fd/@sosd2n Pro Pro Ay Lys Gy Leu Gu Trp Ile Fvhksedmua®99 gac

atc aat cat ggt gga ggc acc aac tac aac ccg tcc ctc aag 192 dy Asp Ile Asn
Hs Ay €t >@I3y Thr Asn Tyr Asn Pro Ser Leu Lys 50 55 60 agt cga gt.c.acc ata
tca gta%& & tcc aag aac cag ttc tcc ctg 240 Ser Arg Val Thr Ile Ser Val

Asp Thr

Phe Ser Leu -5 WD 03/059282 PCT/ US03/ 00440 -65 70 75

80 aag ctg aac ?cst'-ilp ?nas acc gcc gcg gac acg got gtg tat tac tgt gcg 288 Lys
Leu Asn @@p>¥al Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 85 90 95 agc

cta act g6adtaeqt3q&36cE€aBqgPmy agc ctg gtc acc gtc tcc tca 336 Ser Leu Thr
Ala Tyr Trp Ay G@n Ay Ser Leu Val Thr Val Ser Ser 100 105 110 <210> 10

<211> 1K210x<232> PRT <213> Honp sapi ens <400> 10 dn Val

Adn Leu dn dn

Ser Phe Ser Ala Tyx 20 25 30 Tyr Trp Ser Trp Ile Arg

<Rl13a>@§ Leu Leu Lys Pro Ser Qu 1 5 10 15 Thr Leu Ser Leu Thr Cys

Ala Val<%)g
Adn Pro

Li?é‘%ﬂy Leu Qu Trp Ile 35 40 45 Ay Asp Ile Asn.His Ay

Ay Ay b Agn Tyr Asn Pro Ser Leu Lys 50 55 60 Ser Arg Val Thr Ile Ser
Val Asp glAreigetyd X3y Ask neRharsehyLeu 65 70 75 80 Lys Leu Asp Ser Val

Thr Ala Ala Asp Thr Alsa Val Tyr Tyr Cys Ala 85 90 95 Ser
Trp Ay An Ay Ser Leu vVal Thr VvVal Ser Ser 100 105 110

<210> 25

<211> 15

<212> DNA

<213> Homo sapiens

<400> 25
ggttactact ggagc

<210> 26

<211> S

<212> PRT

<213> Homo sapiens

<400> 26
Gly Tyr Tyr Trp Ser
1 5

<210> 27

<211> 48

<212> DNA

<213> Homo sapiens

<4Q0> 27
gaaatcaatc atagtggaag caccaagtac acccegtcecc tcaagage

<210> 28

<2il> 18

<212> PRT

<213> Homo sapiens

<400> 28

Leu Thr Ala Tyr
<210> 11

!

15

48

Glu Ile Asn His Ser Gly Ser Thr Lys Tyr Thr Pro Ser Leu Lys Ser

1 5 10 15

<210> 29

<211> 24

<212> DNA

<213> Homo sapiens

<400> 29
gagactgtct actacttega tete

24



<211> 321 <212> DNA <213> Honp sapiens <220> <221> CDS <222> (1)...(321)

<400> 11 @@seidss86@0 atg acc cag tot cca acc tca ctg tct geaydaGhes@s @ gga 48
Asp Ile An Met Thr A n Ser Pro Thr Ser Leu Ser Ala Ser Val Gy 1 5 10 15

gac age gtc acc atc act tgt cgg gcg agt cag ggt att ago ago-tgg 96 . Asp Arg
Val Thrj?ﬁ{ fhr COys Arg Ala Ser Gn dy Ile Ser Ser Trp 20 25 30 tta acc

tgg tat .6aQ gRQY aaa cca gag aaa gcc cct aag tcc ctg atc 144 Leu Thr-Trp Tyr
A n Anays BaR Gplekys Ala Pro Lys Ser Leu Ile 35 40 45 tat got gca tcc

agt ttg caa agt ggg gtc cca tca agg ttc agc ggc 192 Tyr Ala Ala Ser Ser Leu
G n Ser<@op Mal Pro Ser Arg the Ser Ay 50 55 60 agt gga tct ggg aca gat ttc
act ctcGhrcfhat@laber Fpyc Pbedpspabpucot 240 Ser Ay Ser Ay Thr Asp Phe Thr Leu
Thr 1le Ber Ser Leu &n Pro -6 WD 03/059282 PCT/ US03/ 00440 65 70 75 80 gaa
gat ttt gca act tat tac tgc caa cag tat gat agt tac cct atc 288 G u Asp The
Ala Thr Jyr Jyr Cys @ n @n Tyr Asp Ser Tyr Pro Ile 85 90 95 acc ttc ggc-
caa ggg.sGa §9a ctg gag att aaa 321 Thr Phe Gy A@n Gy Thr Arg Leu Gu lle
Lys 100¢71035 m@210> 12 <211> 107 <212> PRT <213> Honp sapi ens <400> 12 Asp
Il e A n<Mzt Hdo &piemer Pro Thr Ser Leu Ser Ala Ser Val dy 1 5,10 15 Asp

Arg Val Thr Ile Thr Cys Arg Ala Ser An Ay Ile Ser Ser Trp
<400> 31

agggccagte agagtgtaag cagcaactta gcc ) 33 j'

<210> 32

<211> 11

<212> PRT

<213> Homo sapiens

<400> 32
Arg Ala Ser Gln Ser Val Ser Ser Asn Leu Ala
1 : 5 10

<210> 33

<211> 21

<212> DNA

<213> Homo sapiens

<400> 33
gatgcatcca acagggecac t 21

<210> 34

<211> 7

<212> PRT

<213> Homo sapiens

<400> 34
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 35

<211> 27

<212> DNA

<213> Homo sapiens

<400> 35
caacagcgta gcaactggcce gtggacg 27

<210> 36

<211> 9

<212> PRT

<213> Homo sapiens

<400> 36

<10 -



20 25 30 Leu Thr Trp Tyr Gdn An Lys Pro Qu Lys Ala Pro Lys Ser Leu lle
35 40 45 Mnﬁs@zsi\l a Ser Ser Leu G n Ser Ay Val Pro Ser pargsthmifoer Ay 50
55 60 Ser Ser Ay Thr Asp The Thr Leu Thr Ile Ser Ser Leu Gn Pro 65
70 75 86%’(3!‘3&“@]3 Brre 2 IrrHroTP % COys A n @ n Tyr Asp Ser Tyr Pro-kHe '..
85 90 95" Thr Phe dy A n Gy Thr Arg Leu u Ile Lys 100 105 <210> 13
<211> 15 <212> DNA <213> Hono sapiens <400> 13 aactcttgga tgagc 15 <210>
14 <211z2fp> 212> PRT <213> Honp sapiens <400> 14 Asn Sex Tip Met Sex 1 5
<210> 15214211& 51 <212> DNA <213> Honp sapiens <400> 15 aacataaacg

aagat gg& aaattc tatgtggact ctgtgaaggg ¢ 51 <210> 16 <211> 17 <212>
PRT 7 W¥ / 287P1PEY/ US03/ 00140 <213> Honp sapi ens <400> 16

<400> 37
gcttactact ggage 15

<210> 38

<211> 5

<212> PRT

<213> Home sapiens

<400> 38 i‘
Ala Tyr Tyr Trp Ser
1 S

<210> 39

<211> 48

<212> DNA

<213> Homo sapiens

<400> 39
gacatcaate atggtggagyg caccaactac aaccegtccc tcaagagt 48

<210> 40

<211> 16

<212> PRT

<213> Homo sapiens

<400> 40
Asp Ile Asn His Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 41

<211> 12

<212> DNA

<213> Homo sapiens

<400> 41
ctaactgecct ac 12

<210> 42

<21l1> 4

<212> PRT

<213> Homo sapiens

<400> 42
Leu Thr Ala Tyr
1

<210> 43
<211> 33
<212> DNA

-11-



Asn Ile Asn Gu Asp Ay Ser Au Lys Phe Tyr Val Asp Ser Val Lys 1 5 10 15
dy <210 M” gpdl> 21 <212> DNA <213> Honp sapi ens <4@@ypbds@hdocat t ggt
acttccat ct é’ <210> 18 <211> 5 <212> DNA <213> Honp sapiens <400> 18
Val Hi s<?¥8p HP}HP Pipeerd s Leu 5 <210> 19 <211> 36 <212> DNA <213> Hommp
sapi ens <400> 19 agggccagtc agagtgttag cagcagctac ttagcc 36 <210> 20 <211>
12 <21 <21 <400> 20 Arg Ala Ser G n Ser, Val Ser Ser
Ser Tyrz?gg gaRI ag%ggmgg %‘g&%i 511> 21 <212> DNA <213> 3m) sapi ens
<400> Zkiggtgcatcca gcaqggccac t 21 <210> 22 <211> 7 <212> PRT

<211> 11

<212> PRT .

<213> Homo sapiens

<400> 44 : .
Arg Ala Ser Gln Gly Ile Sex Ser Trp Leu Thr
1 5 10

<210> 45

<211> 21 ‘
<212> DNA /
<213> Homo sapiens

<400> 45
gectgecatcca gtttgcaaag t 21

<210> 46

<211> 7

<212> PRT

<213> Homo sapiens

<400> 46
Ala Ala Ser Ser Leu Gln Ser
1 5

<210> 47

<211> 27

<212> DNA

<213> Homo sapiens

<400> 47
caacagtatg atagttaccce tatcace 27

<210> 48

<211> &

<212> PRT

<213> Homo sapiens

<400> 48
Gln Gln Tyr Asp Ser Tyr Pro Ile Thr
1 5

<210> 49

<211> 291

<212> DNA .
<213> Homo sapiens

<400> 49 *
caggtgcage tacagcagtg gggcgcagga ctgttgaage ctteggagac cctgtecectce 60

acctgegeotyg tctatggtgg gtecttcagt ggttactact ggagetggat cegeocageec 120

ccagggaagg ggctggagtg gattggggaa atcaatcata gtggaagecac caactacaac 180

ccgtecctea agagtcgagt caccatatea gtagacacgt ccaagaacca gtictccctg 240

-iZ2-



<213> Honp sapiens <400> 22 Ay Ala Ser Ser Arg-Ala Thr 1 5 -8 WO

03/ 0592823 RfGEALses/ 00440 <210> 23 _  <211> 27 <212> DNAP&RUSe3/kieM0 sapi ens
<400> 23 cagcagtatg gtagctcacc gtggacg 27 <210> 24 <211> 9 <212> PRT <213>
Hono sapf¥heeIkApos 929G $pogpFraty recpyatset ageptqmgad Brp Thr - RHY  <210> 25

-13 -

<211> 15,,,5212> DNA <213> Honp sapiens <400> 25 ggttactact ggagc 15 <210>
26 <211z99- 12> PRT <213> Hono sapiens <400> 26 Ay Tyr Tyr Trp Ser 15
<210> 2Z&213a 48 <212> DNA <213> Honp sapiens <400> 27
<213> Homo sapiens .
<400> 50
gacatccaga tgacccagtc tccatcctca ctgtetgeat ctgtaggaga cagagtcacc 60
atcacttgte gggcgagtca gggtattage agetggttag cctggtatca gcagaaacca 120
gagaaagccce ctaagtccct gatctatget gecatccagtt tgcaaagtgg ggtcccatca 180
aggttcageg gcagtggatc tgggacagat ttcactcectca ccatcagcag cctgecagect 240
gaagattttg caacttatta ctgccaacag tataatagtt accct 285
<210> 51
<211> 294
<212> DNA
<213> Homo sapiens
<400> b1
gaggtgcage tggtggagtc tgggggagge ttggtccage ctggggggte cctgagacte 60
tectgtgeag cetetggatt cacctttagt agetattgga tgagetgggt ccgecagget 120
ccagggaaag ggctyggagtg ggtggecaac atsaagcaag atggaagtga gaaatactat 180
gtggactetg tgaagggecg attcaccatc tecagagaca acgecaagaa ctcactgtat 240
ctgcaaatga acagcctgag agccgaggac acggetgtgt attactgtge gaga 294
<210> 52
<211> 288
<212> DNA
<213> Homo sgapiens
<400> 52
gaaattgtgt tgacgcagtc tccaggcace ctgtectttgt ctceccagggga aagagcecacc 60
ctcteetgea gggecagtca gagtgttage ageagetact tagectggta ccagcagaaa 120
cctggecagg cteccagget cctcatcetat ggtgeatcca gecagggecac tggcatceca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgecagtgta ttactgtcag cagtatggta gectcacct 288
<210> 53
<211> 285
<212> DNA
<213> Homo sapiens
<400> 53 '
gaaattgtgt tgacacagtc tecagecacce ctgtetttgt cteoccagggga aagagecacce 60
ctetectgea gggecagtca gagtghttage agetacttag cetggtacca acagaaacct 120
ggccaggete ccaggetcct catctatgat gecatccaaca gggecactgg catcecagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactetca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggect 285



gaaat caat ¢ at agt ggaag caccaagtac accccgtccc tcaagagc 48 <210> 28 <211> 16
c212> PRT <213> HonD sapi ens <400> 28 Au Ile Asn Hs Ser Ay Ser Thr Lys
Tyr Thr Pro Ser Leu Lys Ser 1 5 10 15 <210> 29 <211> 24 <212> DNA <213>
Hono sapi ens <400> 29 gagactgtct actacttcga tctc .24 -9 WO 03/059282

PCT/ US03/ 0W940/0592821 0> 30 <211> 8 <212> PRT <213> Honp sadffiEWd30Uiho> 30 G u
Thr Val Tyr Tyr Phe Asp Leu 1 5 <2188 31 <211> 33 <212> DNA <213> Honp
sapi ens <400> 31 agggccagtc agagtgtaag cagcaactta gcc 33 .<210> 32 <211> 11

<212> PRT <213> Honp sapiens <400> 32 '.. Arg Ala Ser Adn Ser Val Ser Ser
Asn Leu Ala 1 5 10 <210> 33 CD30 Capture ELISA _ %

auHEuuma;eqmmauﬂumw-
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FIGURE 1°



<211> 21 <212> DNA <213> Hono sapiens <400> 33 gatgcatcca acagggccac t 21
<210> 34 <211> 7 - <212> PRT <213> Hono sapiens <400> 34 Asp Ala Ser Asn Arg
Ala Thr 1 5 <210> 35 <211> 27 <212> DNA <213> Honpo sapi ens <400> 35
caacagcgta gcaactggcc gtggacg 27 <210> 36 <211> 9 <212> PRT <213> Honp
sapi ens <400> 36 10 ‘WD 03/ 059282 PCT/ US03/ 00440 dn Qc‘iluéﬁ;goo ff Asn Trp
Pro Trp THP /052825105 31 <211> 15 12> DNA <213> Honp Sapiens = <400> 37
gcttactact ggagc 15 <210> 38 <211> <212> PRT <213> Honp sapi ens

Anti-CD30 HuMAbs Binding to L.540 Cells
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<400> 38 Ala Tyr Tyr Trp Ser 1 5 <210> 39 <211> 48 <212> DNA <213> Hono
sapi ens <400> 39 gacat caatc atggtggagg caccaactac aacccgtccc tcaagagt 48
<210> 40 <211> 16 <212> PRT <213> Honp sapiens <400> 40 Asp Ile Asn H's
Gly Gy @y Thr Asn' Tyr-Asn Pro Ser Leu Lys Ser 1 5 10 15 <210> 41 <211>

<212>a€$’°‘3/§%¥f Homd sapiens <400> 41 ctaact gcct ac perusilfanod2 <211>

<212> Hono sapi ens <40Qps42 Leu Thr Ala Tyr 1 <210> 43 <211>
33 <212> DNA WD 03/ 059282 PCT/ US03/ 00440 <213> Honmo sapi ens <400> 43
cgggcgagtc agggtattag cagctggtta acc 33 <210> 44

ADCC Activity of Anti-CD30 HuMAbs
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<211> 11 <212> PRT <213> Hono sapiens <400> 44 Arg Ala Ser An dy Ile Ser
Ser Trp Leu Thr 1 5 10 <210> 45 <211> 21 <212> DNA <213> Honp sapi ens

<400> 45 gctgcatcca gtttgcaaag t 21 <210> 46 <211> 7 <212> PRT <213> Hono
sapiens <400> 46 Ala Ala Ser Ser Leu An Ser 1 5 ' <210> 47 <211> 27 <212>
DNA <213> womoomagy ens <400> 47 caacagtatg atagttaccc tarQIAESII/WAN <210> 48
<211> 9 <212> PRT <213> Honp sapi end15<400> 48 G n A n Tyr Asp Ser Tyr Pro
Ile Thr 1 5 <210> 49 <211> 291 <212> DNA <213> Honp sapi ens <400> 49

ADCC Activity of Anti-CD30 HuMAbs
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caggt gcagc tacagcagtg gggcgcagga ctgttgaagc cttcggagac cctgtccctc 60
acctgcgctg tctatggtgg gtocttcagt ggttactact ggagctggat ccgccagccc 120
ccagggaagg ggctggagtg gattggggaa atcaatcata gtggaagcac caactacaac 180
ccgtccctca agagtcgagt caccatatca gtagacacgt ccaagaacca gttctccctg 240 -12
WO 03/ 0592383 o56sbh44503/ 004411 aagct gagct ctgtgaccgc Cycygpehash@eddt gt att
actgtgcgag a 591 - <210> 50 <211> 285/5<212> DNA <213> Honp sapiens <400>
50 gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca 120
gagaaagccc ctaagtccct gatctatgct gcatccagtt tgcaaagtgg ggtccaatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct 240
gaagat@ttﬂ gaacttatta ctgccaacag tataatagtt accct 285 <210> 51 <211> 294
<212> 13> Honpb sapiens <400> 51 gaggtgcagc tggtggagtc tgggggaggc
ttggtccagc ctggggggtc cctgagactc 60 tcctgtgcag cctctggatt cacctttagt
agctatt ggﬁ"%eﬂg@g‘! MWZO ccagg PR FOIER g KR e Y, ggccaac

at aaagc amg—s =k=Ta a-—gaaat-act

t ccagagagla_acoscaagaa it
acggct gt \otgc gaga 294 <210>
sapi ens [<400> 52 aattgtgt tgacgcagt
aagagccadc, ClC g ag
ccagcag Uertcccagget
t ggcat ggcaet-g9
cagactg 240 _cctgaagett gcagt gt
» w
=»
aw
0
° - ] L v
-t w2 1o




<210> 53 <211> 285 <212> DNA <213> Hono sapiens <400> 53 gaaattgtgt

t gacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc 60 ctctcctgca
gggccagt ca gagtgttagc agctggttag cctggtacca acagaaacct 120 ggccaggctc
ccaggctcct catctatgat gcatccaaca gggccactgg catcccagcc 180 aggttcagtg
gcagt gggt oﬁs?&?%gagac ttcactctca ccatcagcag cctagagcct 24Opugamgabtttg
cagtttatt gcag cgtagcaact ggggd 285 -13 WO 03/054282 PCTI USO31 0430
1115 CD30 Capture ELI SA Bert.h used as capture. antthody 2 0 5F11 -- 2H9
+-1Tf11 1.5 human | gGl Kigare 6 ki Vivo ActioitpefSPID1 0.1 1 10 Anti body
Concentration, g/m Brcot&t ° WO 03/059282 PCT/US03/00140 2/15 Anti-CDSO

HuMAbs Bi nGﬂNg to L540 Cells 2000 --+=5F11 -i-2H9 ] 1500 ---17G1 .
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Human 19G 1000 u.. S~ 500 GO 0.0001 0.001 0.01 0.1 1 10 Anti body
Concentration, g/m FIWRB 2 WO 03/059282 PCT/ US03/ 00140 3/15 ADCC Activity
of Anti.CD30 HuMAbs so -0 SF11 70 -f- 2H9 H 01701 q hunen 19G .L 40 SO
20 10 0 0.01 0.1 1 10 Antibody concentration, pg/m FIGORS 3 Il WO

03/ 059282 vwACH3438f53/ 00440 4/ 15 ADCC Activity of Anti- CD30pspioRRes§00 - - -
5111 _ . 80 -~-17GL N. ='r hung 1gG¥nsJ7+ 80 40 20 O

FIGURE 7

Anti-CD30 17G1 VH

V-gegment : Locus: 3-07
‘ D segment: Not Found
J segment: JH2
E v @ L VvV ¥ 8 6 6 6 L VvV Q P G 6 § L
1 GAG GTG CAG TTG GTG GAG TCT GGG GGA GGC TTG GTC CAG CCT GGG GGG TCC CTG
CDR1
R L § ¢ ¥ A § € F T F 8 N S W M 38 W
55 AGA CTC TCC TGT GTA GCC TCT GGA TIC ACC TTIT AGT AAC TCT TGG ATG AGC TGG
CDR2
v R 0 B P G K € L B W V A N I N E D
109 GTC CGC CAG GCT CCA GGG AMA GGG CTG GAG TGG GTG GCC AAC ATA AAC GAA GAT
CDR2
6 s E K F Y vV p 8 VvV K 6 R F T F § R
163 GGA AGT GAG AAA TTC TAT GTG GAC TCT GTG AAG GGC CGA TTC ACC TTC TCC AGA
P ¥ A E § 8§ L Y L @ M N § I R A E D
217 GAC AAC GCC GAG AARC TCA CTG TAT CTG CAA ATG AAC AGC CTG AGA GOC GAG GAC
CDR3
T A VYV ¥ Y € A R V H W ¥ F H L W G R
a7 ACG GCT GTG TAT TAC TGT GC® AGS GTT CAT TGG TAC TTC CAT CTC TGS GGC CGT

G T L Vv vV s
335 GGC ACC CTG GTC ACT GTC TCC

go



.-20 25:1 50:1 100:1 Efffector: Target Ratio FTGUB$ 4 WO 03/ 059282
PCT/ US03/ 00340 5/15 Figure S a n+caii cRawd aa~dl a. p.tw c+a+t+dtea,. w1xff
rymusalkk wsMal am a> 70w - ao ~p gaw as . e am |- tlel . topqg 7eeR
‘sat 1t eesOla o~maAm WO 03/059282 PCT/ US03/ 00440 6115 Figure 6: |i Vivo
Activity oWOBBM$9282500 Il 600 --0- PBS -4- PBL 400 ~f" 5{/;.,’1@ 5250-5}1-0 PBL+5F11
900 200 100 0 0 -10 20 30 40 50 Dagws Post Therapy WO 037 058743
PCTI US03/ 00440 7/15 FIGURE 7

FIGURE 8

Anti-CD30 17G1 VI

V-segment : Locus: A27

J segment: JK1

B ¥ vV L T @ 8 P 6 T L 8 L § P G E R
1 GAA ATT GTG TTG RCG CAG TCT CCA GGC ACC CTG TCT TTG TCT CCR GGG GAA AGA

CDR1

A T L § ¢ R A 858 Q@ 858 VvV 5 & B ¥ L A W

55 GCC ACC CIC TCOC TGC AGG GCC AGT CAG AGT GIT AGT AGC AGC TAC TTA GCC TGG
CDR2

Y ¢ ¢ X P 6 Q¢ A P R L L I Y G A 8 =5
109 TAC CAG CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT GCA TCC AGC

CDR2

R A T 6 I P b R F § 6 § 6 8 6 T D F
163 AGG GCC ACT GGC ATC CCA GAC AGG TTC AGT GGC AGYT GGG TCT GGG ACA GAC TTC

CDR3

T » T I 8 88 L E P E D P A V Y Y C @

217 ACT CTC ACC ATC AGC AGC CTG GAG CCT GAA GAT TTT GCR GTG TAT TAC TGT CAG

e e e e gt e 8 e . g TS Bt . e

G s 8 P ®w T F ¢ Q ¢ E I KX
271 CAG TAT GGT AGC TCA CCG TGG ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA



Anti-CD30 17GL VH V-segnent: Locus: 3-07 D segnent: Not Found J segnent:
JH EVQLVESGGGLVQPGOSL 1 GAGGIG CAG TTG GIG GAG TCT GG
GGA GBC TTG GTC CAG CCT GGG GMTCC CTG CDRI RL SCV ASGFTFSNSWM
SW -------------------- 55 AGA CPC TCC TGT GTAGCCTCPGGATTC ACC T GT
AAC TCT TGkroodbxesdsC TOG CDR2 - ------mmmmmmmmm - - VRQA %T’g G L

N1 NB D 109 GIC CGC CAG GCT CCA GOg,eAA COG CTG GA GAG TOG" SEEEHRA

AAC GAA GAT CDR2 - - - mmmmmmm o m o oo e OSEKF
YVDFYFURERF T PSR 163 GGA AGT GAG AAA TTC TAT GIG CAC TCT GIG AAG
GCC CGA TTC ACCDEC TCC AGADNA S NSLYLQNNSLRAED 217 GAC AAC
GCC GAG AAC TCA CEO TAT CTG CAA ATG AAC AGC CTG AGA GCC GAO GAC CORs

Anti-2H9 CD30 VH TAVYYCARVHWYFHLWCR 271 ACG
GCT GIG TAT TACTOT.GCCAGOMT CAT TGG TAC TTC CAT CTC TGG GGC CGT G T L V
TVSS325 SARESLCTG GT ’cg\;g: TCC TCA WD 03/ 059282 PCT/ US03/ 00440

8/15 FIl GURE RHY'?““-CDso 1 gegment: Locus: A27 J segnent: JK1 8 | V
LTQSPGTIEETS PG GAA ATT C7G TTG ACG CAG TC T CCA GGC ACC

CTG TCT TTGTCT CCAGGGGAAA%‘:A CDR]. --
""""" e o o s et e dn s i AT £ SGRASQBVSSSY

LAW
CDR1
5 L T cC A VY ¥ G G S F &8 6 Y Y W 8§ W
55 TCC CTC ACC TGC GCT GTC TAT GGT GGG TCC TTC AGT GGT TAC TAC TGG AGC 1IGG
CDR2
I R Q P P 6 K 6 L E W I G E 1 N H S8
109 ATC CGC CAG CCC CCA GGG ARG GGG CTG GAG TGG ATT GGG GAA ATC AAT CAT AGT
CDR2
G § T K Y T P & L X 8 R Vv T I s VvV b
163 GGA AGC ACC AAG TAC ACC CCG TCC CTC AAG AGC CGA GTC ACC ATA TCA GTA GAC

T § K H Q ¥ s L K L B 5 Vv T A A D T

217 ACG TCC RAG CAC CAA TTC TCC CTG AAG CTG AGC TCT GTG ACC GCC GOG GAC ACG
CDR3

A Vv ¥ ¥ C A R E T ¥ XY ¥ F D L W G R

271 GCT GTG TAT TAC TGT GOG AGA GAG ACT GTC TAC TAC TTC GAT CTC TGG GGC CGT

]
325 GGC ACC CTG GTC ACT GTC TCC TCA



55 GCC ACC CTC TCC TGC AGG GCC AGT CAG AGI GIT AGC AGC AGC TAC TTA GCC TGG
COR2 YQQKPGQAPRLLI YGASS -- ------------ 109 TAC CAG CAG
AAA CCT GGC CAG GCT CCC ABO CTC CTC ATC TAT GGTI GCA TCC AGC CDR2
------------ RATGIPDRF8GSGSCTDF 163 AGG GCC ACT GGC ATC
CCA GAC A& d3resegdpT GGC AGI GGC TCT GEC ACA GAC TTC WR3 FCf/&%MO;?SLEPS
DPAVYYCQ217 ACT CTC ACC ATC fyds AGC CTG GAG CCT GAA 'I}‘?'%GCAGIG
TAT TAC TGT CAG CDR3 ---------mmmmmmm o m e e oo oo o - QYGSSPWTFGQ
G T R \FEGURE 2110 CAG TAT GGI AGC TCA CCG TGG ACG TTC GGC CAA GGC ACC AAG
GIG GAA ATC AAA WO 03/059282 PCT/ US03/00440 9/15 FIGURE 9 Anti-2H9 CD30 VH
V-segnent: Locus: 4-34 'b segnent: Locus - 5-12 J segnent: JH2 QV QL QQ
WG A @utit2H® P0® SLT L 1 CAG GIG CAG CTA CAG CAG TGG GGEC GCA GGA CTC TTG
S

AAG CCT TCG GAG ACC CTG CDRL -----mmmmmmmmm e e - SLTCAVYGOSFSG
YY WS W 55"T€§§"§§'§ ACC 'E%?‘WGGTC TAT GCT GGG TCC TTC AGT OCT TAC TAC
TOG AGC TOG chRprament: 9K . | ROPPGKGLEWI GEI NHS 109
ATC CGC CAG CCC CCA GGG AAG GGG CTG GAG TOO ATT GGG GAA ATC AAT CAT AGT
CDR2 --------- E..L.Y.. L.T .Q--8S-P--A-T--L--5-3-5GS FKEYRTPSLKSRVT
| SV D 163 EEATAEE RCCARS TACNEE FEErEE TTETARS BREEIA GTC ACC ATA TCA
GTA GAC COR1
A T L S € R A S @ 5 v.s5 8w b A W ¥
41 GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT GTA AGC AGC AAC TTA GCC TGG TAC
CDR2
Q Q K P G Q A r R L L I Y -I;-HH.;“--;-——;”“I;-
109 CAA CAG ARA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGG
CDR2
-;---"-1-'-- [¢] I P A 4 L S G s G 8 o T b F T
163 GCC ACT GGC ATC CCA GLC AGGE CTC AGT GG AGT GGG TCT GGG ACA GAC TTC ACT
CDR3
LTISSLEPEDFAVYYC.-E-'“E'"
! 217 CTC ACC ATC AGC AGC CTA GAG CCT GAA GAT TTT GCA GTIT TAT TAC TGT CAN CAG

e e o o g 0 s e B iy e P B e

R 5 N W P W T F 66 Q G T K v E i K
271 CGT AGC AAC TGG CCG TGG ACG TTC GBC CAR GGG ACC AAG GTG GAA ATC AAA



(0)]

KLSSVTAADT 217 ACG TCC AAG CAC CAA TTC TCC CTG AAG
ACC GCC GLG GAC ACC, CDRB ----m---mmmmmmmmmmmmmmcmee e o m
TVYYFDLWGR 271 GCT GIG TAT TAC TGT CCG AGA GAG ACT
AC TAC TTC GAT CTC TOGGGC CGT G T L VT V S S 325 GGC ACC CTG CTC ACT
STC TCC TQ&,MghQ§5059282 PCT/ US03/ 00140 10/ 15 FI'GURE lqﬂé%h%némgOCDSO VL
-segnment: Locus: L6 J segnent: JKlksl VL T QSPAT GER 1
GM ATT GTG TTG ACA CAG TCT CCA GCC A (IGKFT CT CCA OW GAA AGA CDR1
-~ - -FPIQURE 11 -~~~ L QSVSSNLAN
Y 55 (CC ACC CTC ?CC TGC AGG GCC AGT CAG AGT GTA AGC AGC AAC TTA GCC TOG
TAC CDR2 -----ccccmcmcaaanas QQKPOQAPRLLIY
CAG AAAnECTEEGHIAGHSCT CCC AGG CTC CTC ATC
TOlI PARLSGSG8GTDFT 163 GCC ACS GGC ATC CCA GCC
OGC AGT GGG TUTe@MWWCA GACLITG:AETR4 CDR3 L T1 SSL S

217 CTC ACC ATCGeAMIIAGC CTAOEG-CLE7GAA GAT TTT GCA OT
CDR3 -------- J.segment: ___JHEB __ RS NNPNTFGQGTK 271 CGT
AGC AAC TGG CCG TGG ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA WO 03/ 059282

PCT/USOS/OO440'~’ Il/EI.SLFPGURE“llG A 8 L L XK P S5 E T L
CAG CTA CAG CAG TGG GGC GCA GGA CTG TTG ARG CCT TCG GAG ACC CTG
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T AV b 4
58 TCC CTC ACC TGC GCT GTC TAT GGT GGG TCC TTC AGT GCT TRC TAC TGEG AGC TGG

I R Q P P 8 K 6 L E W I @ D I N H G
109 ATC CGC CAG CCC CCA GGG AAG GGG CTG GAG TGG ATT GGG GAC ATC AAT CAT GGT

CDR2
N ¥ N P 8 L K 8§ R V &§ VvV D
C AAC TAC AAC CCG TCC CTC RAG AGT OGA CGTC ACC ATA TCA GTA GAC

Bn

G G
163 GGA G3C

T 8 K N Q F 5 L X L K 8 v T A A D T

217 ACG TCC AAG AAC CAG TTC TCC CTG AAG CTG AAC TCT GTA ACC GCC GCG GAC ACG
CDR3

A VvV Y ¥ ¢ A 5§ L T A Y W G Q & 8 L Vv

271 GCT GTG TAT TAC TGT GOG AGC CTA ACT GCC TAC TGG GGC CAG GGA AGC CTG GTC

T v s =8
325 ACC GTC TCC TCA



Anti-CD30 5P11 VH V-segnent: Locus: 4-34 D se
segnent: JH4b QV QL Q L S
TOG GGC GCA GGA CTG TTG
LTCAVYGOSFSAYY
TCC TTC Ao 63k RYC TAC TGG AGC TGG CDR2 --------2----- JEEA@”%‘E“ P.0 KGLR
NI GPI NHO 109 ATC CGC CAG COG,ieA GGG AAG GGG CPG AT coc eac
ATC AAT CAT GOT CDR2 ---- - - mmmmmmmmmime mmmmidiiieieai o GGTNY
NP S IFEGURE/ I2 SV D 163 GGA GGC ACC AAC TAC AAC COG TCC CPC AAG AGT
CGA GTC ACC ATATCAGPAGAC TSKNQF3LKLN3VTAADT 217 ACG TCC
AAG AAC CAG TTC TCC CPG AAG Cl G AAC TOT GTA ACC GCC GM GAC ACG CDR3
....... Anti-GD30-5SBIWY Y CASL TAYNGQGSL V 271 GCT GIG TAT TAC TGT
GCG AGC CTA ACT GCC TAC TGG (; GC CAG GGA AGC Cra GTC T V S S 325 ACC GIC
TCC TCA WO 03Y059P83t PCT/ USOSYH00%2%D 12/15 FIGURE 12 Anti-CD30 5F11 VL
V-segment: LoBu¥9ERS J sdffent: JKSDI QMTQSPTSLSA9VGDR |
GAC ATC CAG ATG ACC CAG TCT CCA ACC TCA CTG TCT GCA TLT GTA GGA GAC AGA

ment: Locus - 7-27 J

F L 1 CAG 070 CAG CTA CAG CAG

CC GAG ACCCIG CDR1 ---------=--=-==----- - S
C ACC TGC GCCT GIC TAT GOT GGG

CDRL --------- .1 -Q. M. .0 &.P T.5.b..8 A8V EDCRABQGI SSW
1 GAC ATC CAG ATG ACC CAG TCT CCA ACC TCA CIG TCT GCA TCT GTA GGA GAC AGA
LTWY
CDR1
v T I T c R A 8 Q G X S 8 w L T W Y
55 GTC ACC ATC ACT TGT CGG GCG AGT CAG GOT ATT AGC AGC TGGE TTA ACC TGS TAT
CDR2
Q Q K P E K A P K 8 L I Y A A -] s L
109 CAG CAG ARA CCA GAG AAA GCC CCT AAG TCC CTG ATC TAT GCT BCA TCC AGT TTG
CDR2
Q 8 G v P 5 R F 5 ¢} S G s, 6 T D P T
163 CAA AGT GGG GTC CCA TCA AGG TTC AGC GGC AGT GGA TCT GGG ACA GAT TTC ACT
CDR3
L T I 3 s L Q P B D F A T Y Y [ o4 Q Q
217 CTC ACC ATC AGC AGC CTG CAG CCT GAA GAT TIT GCA ACT TAT TAC TGC CAA CAS
CDR3
Y D s Y P I T F G Q G T R L E I K
271 TAT GAT AGT TAC CCT ATC ACC TTC GGC ChAA GGG ACA CGA CTG GAG ATT AARA



55 OTC ACC ATC ACT TGT CGG GCG AGT CAG GOT ATT AGC AGC TGG TTA ACC TOG TAT
(00 =7 2 OQKPEKAPKSLI YAASSL 109 CAG CAG
AAA CCA GAG AAA GCC CCT AAG TCC CTG ATC TAT OCT GCA TCC AGT TTG CDR2 Q 8 G
VPSRFSOSGS QTDPT 163 CAA AGT GGG GTC CCA TCA AGD TTC AGC GGC
AGT GGA TClyé¥¥psifsh GAT TTC ACT CDR3 L T | SSLQPRDT.ECI% Y. CQQ
217 CTC ACC ATC AGC AGC CM CAG CCT GAA,Q:‘AT TTT GCA ACT TAT TAESHEHEAA cAC
[0 =< SRR DSYPI TPGQGTRLRI K 271 TAT
GAT ACT TARTREHRIECIAC TTC GGC CAA GGG ACA CGA Cl G GAG ATT AAA WO 03/ 059282
PCT/ US03/ 10440 13/15 FI GURE 13 ANTI - CD30 GERM.I NE SEQUENCES VE4- 34 (5F11
& 2H9 VU) CAG GTG CAG CTA CAG CAG TGG GGC GCA GGA CTG TTG AAG CCT TCG GAG
ACC CIG T TAT GOT GOO TCC TTC AGT GOT TAC TAC TOG

AGC TOG A@&@WE%MG GGG CTG GAG TOO ATT GOO GAA ATC AAT CAT
AGT GGA AGHIAGE AL TAGuAAG) CCG TCC CTC AAG AGT CGA OTC ACC ATA TCA GTA GAC
ACG TCC AAGANAEE CAG JTRCCACCACTIBGARS ERGCeARCTECTTdChfie cBCCrdBCEAdSRGe GAC ACG OCT
GTG TAT TACIETETC @G ABATE BCE SATITAY BE1GAGS ATC CAGAXT GGACRACAS T6F CCA TCC
TCA CTG TCIeTGTAC POF GSRACKESACE/RCA mAA@r@GA&;GAm RET ATOTCREOENGATC AGT CAG GOT
ATT AGC ACRATTORT PFR RGACRCT AEC PAF PACPRACCALL @S AR ACAACBTORTC AAG TCC CTG
ATC TAT Ol chonled e 8 %@%&E@% P o LI e e agT oo
TCT GOG A K CAG CCT GAA GAT TTT GCA ACT
TAT TAC TGGCALeGAGTAT AAT AGT TAC CCT VH3-11 (17GlL VH) GAG GTG CAG CTG GTG
GAG TCT CEAxACc Grb ATECAET Ca&AoTCGich ¥CTERRTECE T SR T8 ATAT6aal Gac TOT GCA GCC
TCT GOA TTSMAGE: REE MOTAACICTATCTE@E ATOCAAGRTTOD ST AGECIa@AGIROGEC CCA GGG AAA

GGG CTG GATGT O GRG GBCARACCATHAC AAA GCC CCT AAG TCC CTG ATC TAT GCT GCA
TCC AGT TTG CAA AGT GGE&E GTC CCA TCA AGG TTC AGC GGC AGT GGA TCT GGG
ACA GAT TTC ACT CTC ACC ATC AGC AGC CTG CAG CCT GAARA GAT TTT GCA ACT

TAT TAC TGC CAA CAG TAT AAT AGT TAC CCT

VH3~11l (1761 VH)

GAGC GTG CAG CTG GTG GAG TCT GGG GGA GGC TIG GTC CAG CCT GGG GGG TCC
CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT AGT AGC TAT TGG ATG
AGC TGG GTC CGC CAG GCT CCA GGG AAA GGG CTG GAG TGG GTG GCC AARC ATA
AMG CAA GAT GGA AGT GAG AAA TAC TAT GTG GAC TCT GTG AAG GGC CGA TTC
ACC ATC TCC AGA GAC AAC GCC ARG AAC TCA CTG TAT CTG CAA ATG AAC AGC
CTG AGA GCC GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA :

A27 (17G1 VL)

GAA ATT GTG TIG ACG CAG TCT CCA GGC ACC CTG TCT TTG TCT CCA GGG GAA
AGAR GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT GTT AGC AGC AGC TAC TTA
GCC TGG TAC CAG CAZ AAMA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT
GCA TCC AGC AGG GCC ACT GGC ATC CCA GAC AGG TTC AGT GGC AGT GGG TCT
GGG ACA GAC TTC ACT CTC ACC ATC AGC AGA CTG GAG CCT GAA GAT TTT GCA
GTG TAT TAC TGT CAG CAS TAT GGT AGC TCA CCT

L6 (2HS VL)
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ACA GAC TTC ACT CTC ACC ATC AGC AGC CTA GAG CCT GAA GAT TTT GCA CGTT
TAT TAC TGT CAG CAG CQT AGC AAC TGG CCT
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Figure 15: Effect of 5F11 treatment on disseminated L540Cy tumors in SCID mice
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