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25 U, etal Nature 299:65 (1982)). The mouse and rat CD30 ¢cDNA has been found to
encode 498 and 493 amino acids, respectively. Human CD30 cDNA encodes an
additional 90 amino acids, partially duplicated from one of the cysteine rich domains.
The CD30 gene has been mapped to 1p36 in humans and 5¢36.2 in rats.

CD30 is preferentially expressed by activated lymphoid cells.

30  Specifically, stimulation of CD30 in lymphoid cells has been shown to induce
pleiotropic biological effects, including proliferation, activation, differentiation and cell
death, depending on cell type, stage of differentiation and presence of other stimuli
(Gruss, HJ. ef al., Blood 83:2045-2056 (1994)). CD30 was originally identified by the
monoclonal antibody Ki-1, which is reactive with antigens expressed on Hodgkin and

35  Reed-Sternberg cells of Hodgkin’s disease (Schwab ef al., Nature 299:65 (1982)).
Accordingly, CD30 is widely used as a clinical marker for Hodgkin's lymphoma and
related hematological malignancies (Froese ef al., J. Immunol. 139:2081 (1987); Carde
et al., Eur. J Cancer 26:474 (1990)).
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deci dugs cel I s, endonmgtdcbadingl9! the need exists for improved therapeutic antibodies against
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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anti body Ofnutcff]:ou rseesé[%cre]ﬁcels T rtl.}r variable regions as set forth in SEQ ID NO:1 and SEQ ID

NO: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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fromthe grBeg oeeﬁep%mgﬁ al@ﬁteﬂﬁecsmweé&mnub@bub?@bs?@ of Hel Iciimeh  CDR2,

and CDRSt' r%ﬁh@&ﬁeﬁh@lﬂﬂe tHbsE Mﬂhﬁlﬁ%l&%g@jmg dd%%omaﬁgn thﬂiﬁllm constant
respective an re ctive ure
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nmodi fi ¢at i canheasttetbenerﬁ7 MahdS(xd:h) arftivediebRlsp i0idR2s thase whidR3dcodot icheshesrawithi ght
chain regi ‘%&?neg c%ﬁ%l-fﬁce é}x@lggﬁg 10 @Gk 4o nS%ﬁ[hiteth &%gmr om t he gr oup

consisting O heé "am no aci cluences o) and regi ons
shown in Figure 8 (seilgll @hm aggued antbogies of&sqomcmtmmludeﬂgme 10

(SEQ | D NOszpiéh ¢ ﬁé?:da@ﬁR d&ﬁaﬁﬁ%mglammnmavfwh htltﬁlafnséﬁRll ReNOR: 46, 47

and 48, regpecti ve éﬁl nservative sequence gi‘l ons 1 her eof .
Al t er nat i véugnanhs ?‘ﬂf%‘lﬂ tchaa - 1ARE Teslemed st %hmﬁp ght chain GHBSt hose
whi ch gonprégien avikddtindomai n havi ng a human heavy and |ight chain CDRl

| Tont chai n COR3 T oo, GLORKTIORTRRR: Sl CHRa b B ey el pOh Lt B0%
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7o one o SgbeL O, BRI BIRE) BTl G FR T ures P
(SEQ | D Nod7 apg 183 respertively), Figare SESBRID HO%2E, 29 and 34, reaeectwel,y jand Figure
25 11 (SEQ ID NOs:40, 41 and 42, respectively) and conservative sequence modifications
thereof, and
(b) the CDR1, CDR2, and CDR3 of the human light chain regions
comprise an amino acid sequence selected from the group consisting of the amino acid
sequences of the CDR1, CDR2, and CDR3 regions shown in Figure 8 (SEQ ID NOs:22,
30 23 and 24, respectively), Figure 10 (SEQ ID NOs:34, 35 and 36, respectively), and
Figure 12 (SEQ ID NOs:46, 47 and 48, respectively) and conservative sequence
modifications thereof. Alternatively, particular human antibodies of the invention
include those which comprise a CDR domain having a human heavy and light chain
CDRI1 region, 2 human heavy and light chain CDR2 region, and a human heavy and
35  light chain CDR3 region which comprise an amino acid sequence at least 80%
homologous, preferably 85% homologous, more preferably 30%, 95%, 98%, and 99%
homologous to the amino acid sequence of the CDR1, CDR2, and CDR3 regions shown
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46, 47 and 48). I n another enbodi nent, a human anti body of the present
i nvention binds to CD30 and inhibits CD30 function (e.g., CD30! owHil8k ed

effects) b rtially or 5 conpletely blocking CD30 |iga khdi-ng t o CD30.
ogpuRfab TRGEENERRS,
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| i ght chai or higbersgene that encode the antibody, fused to an imortalized

cell). In a particul J, 3 ant | & D
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providgs a transgeni ¢)RAlssuidih cottaB KR fromUCD3I@SE dbolut 2FSGEN) frefdRipBe (al so
referred tol{her8_|4n_ s a "Hu m)ggse"_)l, whi ch e sarg_sﬁ hyman “nonocl onal
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can be i mesllszapressing CD30Ueigfiactdmer celbrindhepreprnep af huinam effect@Dadisanai gen
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directly from a hybridoma which expresses the antibody (i.e., which includes a B cell
obtained from a transgenic non-human animal, e.g., a fransgenic mouse, having a

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

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

30  animal, such as a“transgenic 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, 1gA and/or IgM) by undergoing V-D-J recombination
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and isotype swtching. Isotype switching my occur hy, e.g., classical or

non-cl assical isotype switching. Accordingly, in yet another agpef\ 20the

i nvent i‘gg Og{g)oaé'hpes i solated B- cells froma transgeni c nporfogazmsani mal as
a

. D . .
descri be ove, e.g., a transgenic nouse, 5 which expresses hunman

anti-CD30 antibodies. The isolated B-cells can then be imortalized by
fusion to &ndisatyipeswitching. Essitypetsvipnhing may acaubyce g( elagsicalar ngpclagond)  of
hunman anti-sgg;i,g achipedi es. Such hybridomas (i.e., which produce hunman

ant i CD30 a#nti boc?i es) gre al so included within the scope of the inyention. As
exenpl i fied herein, KfR@HDEYIBIGH &RORAT asBeet the Bienton PEAYIdss isolaiedBr ai ned
directly f celts fiothmite@sRmiohoe huexp beistl b dekfibbd ablyve, @.Fr.,@afanbg%ncd 126est, and
T PSS D038t S Bl Rl e S ©
met hods f oimmondlizzdriyy fubiondm amimowirtalizdd it tb lppckiids a wdwircs (g nalhylridoamen CD30.
In one e”bBPLﬁIBé}% anth-0H30TRERSG 4 ”§ﬁ<§ﬁ§%ﬁd€lﬂé§i¥é "Ihidh} rGilzd R oG NON- human
animal, e.g., a transgéni ¢ nousg, S previ 605‘1 y eder 0e €.9., having a
genone conprticPQaatitndinshatesdsoyinclded withiaths geops efitbie mvikntiem | i ght chai n
transgene encodi ng alyg &Em?ﬁﬂ'g&h&%&’ﬁ{umﬂnaﬁn a@%%%di%ﬁhg%{‘{gﬁﬁﬁg%bemh a

purified or_enriched preparation of I ant | r cells

expr es5d ngohaingd depaty, fremdbrigdomas grhichsgnpaess @h@xggqogg,)or@pnfoﬁ slongdpad are
thleln oiath ait P@dmbﬁ{éﬁﬂ%léﬁﬁ‘éss‘é’ggﬂamﬂégﬂ cf%ﬂf{e. glal ?Hgocg_hc&rrmym&%ﬁﬂc,cegyblr i =dorrfl
cells at .secre unan monocl onal” .anti bodi es. .agai ns ., lnye

oot her | as ASETATaTH A ABThor 25PAT D PTG LTI G ey Bk gn o peoducing

deri vat i zetyumhi fﬂﬁﬁd_cl‘gﬁal@ihtib@dies(%_ grchistand Whlhgml;d[)?er L unebmbdla:cﬁhleﬂnltl@azlul e,
e.g., anot de _or pr.otein (e d. ' _fragnent or._exanple, an
ot bogy oleshdtBANE ok 8 dhubledt aoRatle abbRT PR 4 rah BemIRFRS | |

| i nkedi5 ( eagprevioyslydenirtel (e gubhiimg a ggoomeicomPhisingsi lomamheayy ehdient
associatio | . . D, | . I A 8Se uch as
another - antTiEsa AR thifin i RRirPhaiiph Gloifng W) & Siiof O bf fsepsd

ant i body) , aatibody}, 3yi8ka purificed orgusiched preparagen ahhygan GRS 0pntigemand/geadls an

! m"run;)ponj ag&é@ing&uﬁﬁmPao. Bidam_fwig.%ﬂﬂ?ﬂic B%él-t _ %D g'f ﬂﬁ'a‘ﬂ_im&lf‘ifc thef 9Btdined .

i nvention en sses a.lar variety o conj ugat es i specific
e o SRERFRES Py S o g LA AL S iRy 1
CD30 eXpr esmnngonalahtibaties aguicsh GI9. be used to target other nolecules to
such cells. In a parf[ﬁgé{'a%th% 'cf,r?l{]ﬁua{ltdpﬁ-dl?y@%ﬂtg)ﬂiegro?\ﬂﬁﬁg%xﬂiowﬁ@?c! fic
or nmultispecific nolecule conprisrng_at Teast one tTirst binding specificity
for CD30 (dsrvatized, linkpd o eimmorexppsBedwithissathes furctigpstenelegte.f geanotherher eof )
and a sec Oﬁébtplie'ﬂﬁ?ﬂﬂeiﬁieig@mafbi fehgMerdPr Far ddfiiple, Qhf86by SlntigeS BRI a

bi ndi ng specifici for an Fc _receptor .e a human .Fcy receptor,.such as
Py or | BOHeh tecavintion st oy Tompisnaly St i R Rmica SRR £l 1 ¢
mol ecul®es 6Gisidn) RohdowvalRhi BBoci Mg diSathatviie) 3s bno®vemars dthehyiolecdlar éntagsent

(DRl (oS s s bR el p o PR oy Lo 201 ¥ 2

cytotoxin, cellular ligand or antigen (e.g., to produce an immunoconjugate, such as an

immunotoxin). Accordingly, the present invention encompasses a large variety of
antibody conjugates, bispecific and multispecific molecules, and fusion proteins, all of
30 which bind to CD30 expressing cells and which can be used to target other molecules
to such cells.
In a particular embodiment, the invention provides a bispectfic or
multispecific molecule comprising at least one first binding specificity for CD30 (e.g.,
a human anti-CD30 antibody or fragment or mimetic thereof), and a second binding
35  specificity for a human effector cell, such as a binding specificity for an Fc receptor
(e.g., a human 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- :



human anti body or a portion thereof, or a "chineric" or a "humanized"
anti body or a portion thereof (e.g., has a variable region or 01 JUN 2006

conpl e tari determning region (CDR) derived froma 557!(;5& n, anti body
(e.0., ”ﬁ&‘f’ﬁ‘é%&u th the remaining portion(s) being hunane?)rqjsorl g'lﬂ)n) . 5
Accordingly, the present invention includes bispecific and nultispecific

nol ecul es thiaian hhtiisbdyoorgiditibn tRredERRG "RAUNERE "R aPaui@siepd antibedgor aa human
FoyRt 1 - ( couayton it @i A agal TGP B combitionpfty e CSubtdteRiinan | ga
receptors (€D§) demvdd from aaicgshwaan amitiody deg.e thurifepwith therepimngi s preferably
| ocated on BR%&%&%E?C anQHo%lngrﬁf:tor 10 cell, e.g., a nonocyte, nacrophage

or an activate ear ce In a preferred enbodiment, the bispecific
and nul i speci fic nolkseardeclyi the preseatrinrentiondegindes bispeaifisiand mulkispsnifics
di stinct fhwmulrt%thmm&hﬂhuﬂmﬁ@ﬁﬁ)&dgtolaaﬁc%cépﬁﬁze.%ha%wﬁnigee of the

receptor. Therefore, the binding of (%he bi specifig a(gd | tispecific
m)![ ecul teﬁ F%";I;@f’ eﬁ%ifﬁb ‘é‘&mﬁwa%ﬁ;@t‘b‘l ﬁ%ﬁ“qhﬁdﬁ%ggﬂuﬁ ggpﬁ%b éLS I'n
et anot hean ,(ODN&S) P OBl e febMRYs | Sidh BS Qo | bitin
)g;rowth of ¢ Ilgﬁux (rests')Jo CE3O by cont a tian thes%:elthsp@ﬁst Cgrncgnpectiveg
amount of 4RO SRR P BEREIS P he eioecaBior o FISARSY losied o ihe e of €2 EBFROR ¢ f on
of thelli nedhte prg menodyte, aicropleaggooan hctfatddmaon@iucleas célh Hinlai grefdrrein  one
enbodi nent | ok I e 1.0Q, in the
ot osence. oPBPRuiEa 8 bispRihY 5 sfidopk e Bloipgiforifid (FEPEERELIG i
enmbodi nent whidiels gistinoldiromdheitamuRoglobwlin B¢ (et helgbedd [gAg bprdinssitepf®™30 by

phagocyt osi kb (LT sT | killing
e e SR TRSH e Ao p O el ol Bt Bty | 9

for exanpbtckedby Baysiglogical Jevels af jymppoglelyinse| | - surface antigen (i.e.,
Wi t houts cross-react i Wi byt arother @bptct dhdpresdntt itlenAo@blovidbs mdithids feel | surface

ti .. Cell. i ng CD30 whi be i nhi bt i |l ed usi
The hanmn” iEbiEBe FREVERT o SR ewR D6 By ERactg B fit 8 el RCel T
bone mar r oamoeht of anlantibody; ehtibody gerplatinodeotherd thegapekticncoregdsgionsyfitleen cel | s,
th | -0Nsj , i , £ : ' |ls,
Roods st or AREPEOLSh B84 iR gr G Gbifle €Al IsTnp BRAET ] S UoniRhcnde, 8GR c! | ©
pl eonor phi en%mgs killing abte £6H icgproysipg 643 0da thespresenee of sffeqtorgeils.dfor NK cel | s
and nMoaeCY tRanpldbyARPRIC ROt anSMBRANBRINERd tiRSmehold MR RIS kARKg bMERREIION can

be used to treat [or prevent .a yvariety of I.at ed .di Seases by
adni ni st er FARYCIHRE gﬁ??%@fdﬁ@%"c}???lﬁ)aﬁ?ee aﬁﬁrﬁgﬁﬁbgﬁ&&ﬂré‘ﬂwﬂt‘?ﬂ@ s.
Exelrrpljar ybﬁilﬁegexeislhiblilmg thanctieity ofedlBdviieh do not expedss QTR0 whichpmey et ed

I ncl ude, I | s |

di seases. E&aaﬂgé}?eés?‘%gﬁsg l@ﬁ%@ﬁ% i 'Cdi S%gg%gﬁ%g@?ﬁ?gﬁébe ?lé%? %sg-rg%ggi{q@y 35
prevent ed tnisiaetebuiduegtionaly dissineses]l sarfags antigiens) GelyecxpstssingyFRHbWRIChALCL) ,

adul't Js cedd pd WITHIRAR: KIfShlsing B AT URGBIAS! d1Ght HRRAGERERAL F6r
(AILD)-like T ce h V assoc] at ed bgdy cavity based ’I%*r;%ﬁ\orras,

T Ty ona, !
Enbryonal €saeplrdrmer cells, §ons mapny wlledivenrelis B9de dedlsy skimneslisneplseny
(e. 9., Scheiinskntustcdll®) tynsit cellWAdRAZIAS 2n@dmdid 136 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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PCT/ USO3/ 00440 Castl eman’'s di sease, Kaposi's Sarconma and other T-cell or
B-cell lynphomas. Exanples of autoinimne diseases which can {pe JuNeited
and/ or prevented include Rheumatoid arthritis, Systeni CpdpBlSi/0440

Er yt her?&f)d)g/ﬂ%” 7:’>yst emc Sclerosis, Atopic Dermatitis, (§aves | sease,
Hashimoto's thyroiditis, Wagner's granul omat osi s, Onen' s 5 syndrone, chronic
renal fail G‘,aﬂlenmtstchsd:asé LdCaposils Samomaual edsr I'- celﬁldz‘ Mdl hanptesnasi r us

ted th
ubj oot bep Wil %%?f%u*é{?nﬁuﬁea@%%a%§4nﬁ*f%ﬁﬁgﬂ% B bk Py SRR, 1
chenot her aBbenmatoiggathritis, $mﬂ¢mtculomus pmalgens; Swsramxmﬁdgtoalseétopec g.,
enhances Opehifiithl G?ave%htﬁs@cfé@rm&o%r 1@8&'%%{&% éﬂh]lb: a{ogﬁeéin%% €. g.

an Fca receptor of _an _Fcy receptor, suc as a ypI c cytoKi nes .
for adm ni SNAERP FhErnic rrpal faelateaﬁmte irHeqtioys nyrn@nuﬂs@s;&, SlIYoinserpestiims| at i ng
factor (G 4s3bdiate@dieideqCyt e- macrophage col ony-stinulating factor (GW CSF),
I nterferon-y (IFN—y) and tu rosis_factor Typi.cal therapeutic .
agents i ncl ude, F\‘baB?WéPgP @EP& %t‘?@”&é@%s%ﬁﬂbﬁygdoxor ubi ci n

( adlr i aLryci aidmumd' aal giel antibbdpisedditivnally teited Wﬁﬂﬂ@dﬁﬁ&t&iﬂlﬁi@peﬁb :cafgélﬁ[beCI :c hand
cycl ophosphan..de roxyu To increase the tic efficacy of human
ot - Cna0 BRREBE AR N balp o B Ch B Bntor nfibll S PR SEocR o not

hi ghl ylGex pa%Wy@DﬁﬁFctrbEpmﬂ ¢.podn EFsocempidrer anFaﬂmcaptst eneldasy tytokineagent

whi ch upr

| ynphoki ngggé ot(?&]%)ér%th]\/\fwlécmﬁl caus}élgahﬁniﬁg‘#ﬁ%m ﬂl@l %gti&ggldgneous

expr essi onstyf qmg)fa@tpr {rBPF ) GIMOWmmég@¢@pw-aﬁmmﬂg dacter([GBMf or

adm ni st ragkpy) jhtBgbidgl f RIaQDmYR BB osib HPRS: (TRE. | WdriPeutid A
conbi nati ons pt hg%o eyq'ﬁlg?g %lgin be admos#i&sterred n??}ba%%{lous%eu Sulg%né%l e

dosages of mlcbﬂﬁ,mrweo Br5 AR INGAPlasyR gaents shrbiag, d@é@"{thlfl (asisigmygiay), cisplatin
uni t s/yzat i sidbmydin snﬂhteamﬁﬂemne@amedmbﬁcﬂeam Sptdphosphegditie pdpkpwedes a

net hod for 25 detecting_in vitr VO t resenc in

sanple, e.g., for di P ﬂée u?%?%‘f’%‘é’% ﬁDghémCéEH)dd?ﬁ nt,
thims) is ac%bén@dﬁbyagwta:angéngeﬁs whmhlcb nocbhtﬂlly e:qxesstDﬁiptth@aaibogdlealcamg with
a control ﬁ@w&ﬁnuﬁ\ﬂt&%d%wﬂfﬁp%egp g:h rnglsct cts'éi'(}’) Pﬁ'af (Or an

anti gen-bi ndi ng portion there t| ons that ormati on
of a conpl €W meéﬁaﬂmpm%wya@ﬁwmcwm%%m ®e9 s then 30

det ectyyd (Eorﬁegenﬂ%sr&{p@éssfahlo?@DSiO’&?fhrﬁb’i'c@Hs aLfnﬂﬂhél@he ﬁl%fi’ﬂxlaﬁoﬁd fnabMifbh the
test sanple,. coml ex ES detected in both sa

s .and an Istically
si gni fi cantipinsfranen melude nieeransgaramadHmEF ng Hﬁﬁg%%r B%‘{ ﬁ'“?tlﬁ‘é’ Ssanmples is
i ndi cati vethtteef. p%mbeﬁdﬁﬁﬁﬁeredmﬁmnbﬁly Saibledodageyef lymphdkime aspect,
the i nvent{ygﬂ:gﬁ% g§0n§ Oﬁb? @'08 O@gkﬁ&%g% 35 encodi ng human anti - CD30
., var €

ant i bodi es TREIIK ’ereo N\Bi regions thereof), as well
as recomnbi nant exprebsYG:mnvéth aspsciptlieghesentinyertiathpromides aineetihad 95 of  t he
i nventyison, d&é&n@%bztﬁ&bﬂﬁ&&@ﬂﬂé{p%&ﬁ& di?'élbmﬂ%sa\fﬁﬁ&oer £; fd}’%ii%%% gh

producing the antibodies by cu turlng these host cells are a nconpassed
by the i n/eRePssated ghwqggmgglg sgibodiment, this is achieved by contacting a samp feto b

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

antibodies by culturing these host cells are also encompassed by the invention.
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01 JUN 2006 PCT/ US03/00410 Particul ar nucl eic acids provided by the

i nvention conprise the nucleotide sequences shown in SEQ I D NP11jardieSEQ | D
NO 3, eRrg@difg:4,0 the heavy and |ight chains respecti velperiafsedMiap
antl-CD30 ant | E)ody (HuMvab) 17Gl, the nucl eotide sequences shown in SEQ ID
NO 5 and SEQ ID NO 7, encoding to the heavy and |light chains 5 respectively
of human anParti@@Onvedic bcidslp(olvlidbfdlh)r tB¢Bvanidont trenprisel thohicleotslecpaguaness shown

in SEQ ID hai ns
respecti ve:\%Z g’?‘qﬁurr]:‘gﬁ anti Iilng?E% gfasig Bﬁgg%g@el%%%?ﬂ&]h% g?’ergaspect
the presentfeppegENe V@ﬁhpmmwﬂm dr( ubdial) Hﬁb,g}hegwléot&ﬂﬁsamm%ns
conpri sing $aemah DN ECPIPNTAY | @Rodih) t6 B d light GBS

ant i bodi_es tog ethSlHQI h%ggg(ri?l er. Wa%ﬁ?tb gllh a@j(ﬂ)gjﬁ I%t t he

conposi B o TERBEHEY of humanaua e bintgis Bakeb) §@a§ e egaeﬁfv'%quegeﬁéh as
cyt ot oxi ¢ oshowadh SBIXIB NRgeat SEQID duent Senwd@@ tmﬂfeletleuir;ami %@ﬁ@hg)&@ E:gé si on
or expression o ul es cells, such as

whi ch upreﬁf%&g%fgﬁ&@?%tlzﬁ@zm%88%§§5%g %ESUFor use in in vivo
treatment and prevent Imanotfer @5p0t, mimjpmsmweﬁ’empmwdehuimapemntlahmdl es of the

Present | Ll PSS SAEA SASASE1e. £yl Ry sk SiL) =

t her apeutic 6/ e urta e
adni ni stOr at¢ B3 antshashessteogsthgrawith anarmed btihmmﬂda!t esbelimgniithe compositon known

in the art ﬁ%eﬁﬂ&lh@@éjé’n@@}%ﬁgre othdr thérRleut Qgé}fé Ssucl?Qs RoRRRISSAABRARCL . the

present invention provides an i nununocon; u g.,. an 1 munot oxi n, which
i ncl udes a FEGPISyOTAZSAL vaeh umgeela@rﬁlp%wreamw e’@Fﬁ?é‘ﬁPloeﬁlQ%‘éfh‘jl%gat ed to a

t her apeut i CexpgRBdd orb eiffdbtdScells, ER hOBM-CBFRhich Apfapdiais@bfessisfiefFe a
chenot her apeuti c drug, -an i nmunosuppressive agent, or an anti-inflanmatory

agent, for EXPPe, a steroidal and nonsteroidal anti-inflammatory agent. 25
Al t er nattsi vel vy, human B ush ol i esive tresthent mybpreivaniona GBS Cmedidtadnlisiassse d

i th such. UBEARSHEGSNF YRl A GoRISIS ootk L DRSS 0 Uy They can

coadm ni ere suc SI ng
c o mpositio rﬁtlb}ect5§ eptherapentically reffeetwedbsmmmgtaewwtwdt mtée @f achmne&tratxon,

admi ni st r atden aginjéeﬂah RS roiSs oRRARISREELARANE iSME riaBeboaRbabdac! ude

cytotoxic aqent radi ot oxi ¢ agents or 30 chenot herapeutic agents, such as
doxor ubi ci rf €¥n), cisplatin bleomycin sulfate, carnustine,

chl or ardguci | cycl ophnﬁaaiw[a'rdepebudﬁ@gmwmmvaﬁdo@pmvidwhhmunbb@ﬁegﬁw, Q her

a2 B BHER, phR ReTE PSEB R SRR AT L e
35 |i mi ti ngnvetionconjugated toh th:iraperum: egenicesh apatgtmtexiangensubtadgitexdc pat ent
e 1l A b A SR ARS8 Sl ey o o
agent, for example, a steroidal and nonsteroidal anti-inflammatory agent.
25 Alternatively, human antibodies of the invention can be co-administered
with such therapeutic and cytotoxic agents, but not linked to them. They can be
coadministered simultaneously with such agents (e.g., in a single composition or
separately) or can be administered before or after administration of such agents. As
described above, such agents can include cytotoxic agents, radiotoxic agents or
30 chemotherapeutic agents, such as doxorubicin (adriamycin), cisplatin bleomycin
sulfate, carmustine, chlorambucil, cyclophosphamide hydroxyurea and combinations
thereof. '
Other features and advantages of the instant invention be apparent from
the following detailed description and examples which should not be construed as
35 limiting. The contents of all references, patents and published patent applications cited
throughout this application are expressly incorporated herein by reference



5 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a graph conparing dose
dependent binding of anti-CD30 - HuMabs, 17Gl, 51711, 2H9 and &ri jUoii§bpe
cont rol inant CD30. Figure 2 is a graph conpari HR8Sesshendent
bi ndi ng“{)(fmgo%?%o HuMabs, 17Gl, 5F11, 2H9 and an iso??}:pe co/gtrgl to the
Hodgki n's | ynphoma cell line, L540. Figure 3 is a graph conparing

nononucl earBraer DeseRiratien oentuE®Rywiizsdependent cel [ul ar cytotoxicity of

L540 Hodgkin's tunor S - 0. Hu 17GL, . - _an

i sotype control . |, Filg%wée ﬁpgl/%&%ﬁ%f%pﬁar@&%%?i%ﬁﬁen%ﬁ%%??ggg#é‘égg% ant i body
dependent HogViabg, 47Géy3lokloRHSiand apfisatgprOcorngd id recembimant CP80I s by ant i - CD30
HuMabs, 17Gl, 15 5F11, 2H9 and an isotype control. Figure 5A and B are
graphs showi ng-inhibition of cell growth using HuMab 5F11. 20 Figure 6 is a,
graph showi ng gr owt h Fighie? isi sograph coppainggaseslspegent bindingadpnd-Gh3tHumvab 5F
11 in vivo i, 276EN9rabiothndRu S StiRiRn troftcgﬂiéﬁqﬁgkﬁpy‘@ﬁﬂiﬁnﬁ%lleo“ de
sequence ( EQlleg‘\NQ 1) and correspondi ng am no aci d sequence (SEQ ID NO .
2) of the erletftf%n from HuMab 25 17GL. CDR regions are indicated. Figure 8
shows the nucl eotide sequence (SEQ ID NGO 3) and corresponding am no acid
sequence (SEQ ID NO A) of,the Vt-region from HuMab 7G%1§é%DR egions are
hd cated 30 35 Fi ol B4 LiscverbhESiesnpin el erl erisd BEbREY 5y and
cor r es pondideperaieninaeiiatir dysesyieity of [.BEHOIZIDs thihonéellstey aitl-€BJ0 tluMateam HuMab
2H9. CDR rqgjQn 8 riqndicat. i 10 shows the nucl eotide sequence (SEQ
ID NO 7) gﬁ@’g%ﬁ’é&)d;%{gf%gggt#gg&g@?’d sequence (SEQ ID NO 8) ‘of the VL
region fromHuMab 2H9. CDR regions are indicated. -10 WD 03/059282 5 01 JUN

2006 PCT/ US03/ 00440 Fi : : ﬁ&gylt' e .98 9
and correspondin a%%‘g&gﬁs& eg%\%%ggﬁ}%lé%bl D I\i‘%ﬁleﬁ1 h&e&i/%clrngalill\dgn onm
HuMal i 5F cgHul togiity o Lade Hodgkings Benorcels by F@lﬁﬁz

S
7%

(&

of t

HuNabpd(Hoet i de
sequengs ( SED!) IMNGhd dd dso cofigbl espondi ng am no aci d sequence (SEQ I D NO
12) of the Vi region from HuMab

Figure 54 and B are graphs showing inhibition of cell growth using

HuMab 5F11. -

20 Figure 6 1s a graph showing growth inhibition of CD30-expressing
tumor cells by HuMab 5F11 in vive using a xenografted mouse model.

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

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

30

Figure 9 shows the nucleotide sequence (SEQ ID NO: 5) and
corresponding amino acid sequence (SEQ ID NO: 6) of the 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, -region from HuMab 2H9.
CDR regions are indicated. "
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5F11. CDR regions are indicated. Figure 13 shows the nucl eotide sequences
(SEQ I D NCB 49, 50, 51, 52, 10 and 53) of the gernline seque qe_lgN‘qgﬂﬁ 34,
L15, VHRq ? and L6, respectlvely 15 Figure 14 is pogi@pdvesiiow ng t hat
anti bod| es to cluster A were able to inhibit FITC I abel ed HuMab 5F11

bi nding to L540 cells, whereas antibodies to clusters B or C could nat,

i ndi cating that 5F11F@utdd1t8bowstheemcleptiées&qmn@r(SE@HDlNﬁxé?)aﬂdgure 15 is

graph showggshBgdigs hetcadd s éﬂg&/p\% D NRaoyBR B \Hiyahy Of SCI D
m ce chal | enge % urra% HL S@LQ%DCYC? |{h§se %gt e% %@Fb
DETAI LED | PRaKReIons AgEndigiediT ON The pr esent i nvention provides
i nproved anti body-based therapies for treating and diagnosing a variety of

di sorders nedi ated by, CD3 d/o ressi I .,, di sorders
causede’{oy the proli fé]’%f’? ?gDéPOté%:ﬁﬂuenﬁﬁzggéﬁbsﬁogslfWg i nvention
enpl oy i sot@tesgdoinding amimn avid @eftpjen@mSlE@m Bi): 10} ofittiel Gereghinfom ghiMapor t i ons

t her eof to _and .inphi bi.t such functions of CD30 or CD30 expressing
cells, pamﬂ:@u (21)&7 F‘jﬁnﬁaﬁ?dﬂ&tcﬁéfl‘apy. I n one enbodi nent, the human

antibodles are produced in a non-human transgenic aninal, e.g., a

nonocl onal ant 1 badi e??‘é”f?é%gs%g’%%% fe gﬁk&éaigﬁﬁ%éw% 4 R 5Phg
V-D-J Mo r@t@bﬁﬁ)mﬁhﬁgﬁmﬂmstwyge ns:vﬁ"t. EAPNG3-AECHZ G |156,, rqsaq:cttivcb'l ar

aspects of the invention include not only antibodies, antibody fragnents,
and pharmaceuti cal corrp05| ti.ons but .al so non-human trans i

her eof eni c
ani mal's, B-cells and®¥Heild é%gr%&hsﬁﬁwﬁgdhﬂé‘@nbﬂ%‘ﬁ%@ Sugter %M@%B}E}Fg‘é
Met hods of inihinBI TiChabardiHhadhe SFOf binfig t8 1S40 icons, tvmed@isaﬁhb@hesedolclusters

th t d by th
Crvent  on. P38 i bes e lﬂ?ﬁ%hdﬁ%ﬁ%lah??qdéls%?%geaa&qaﬂi%eﬁ@%%"ﬁﬁés?o bl ock or
i nhi bit5 CD30 i nduced activities, proliferative activities, are also

provided and are usefy éxewﬂpgrabﬁ@ﬁ‘édg@gt% B sﬁ;g&aﬁwomeh 0D80,

such as tunDrlgenlc diseases ease) a
di seases (®wyival ¢ff SHID mige Mle@e@wﬂanmozm Blilneeds 064068 TingIbsemdudel | n or der

that the pgpgggnt invention may be nore readily understood, certain terns
are first defined. Additional definitions are set forth throughout the
detail ed description. The ternms "CD30" and "CD30 anti gen" are used

i nt er dvangbabhy EpdesorIPTIONGCTHRINWENIGNY vari ants, isoforns and species

orof et red enbodt ment 1B ERAFG LB gH PP SRR DoV r s (e
CD30- ant i geeatinghindidiagnokieg grvawety didiseddrs nedpteaklsy 0P30R80/of €1P0, a tunor
CE:D!%%) by 1 b Biston@ 19 P! aiskidas LB B0 HrétiElvk 9f0ds b CHR8)- THREpiEE™ M
of the invention employ isolated human monoclonal antibodies, or antigen binding
25  portions thereof, which bind to and inhibit such functions of CD30 or CD30 expressing
cells, particularly in human therapy.
In one embodiment, the human antibodies are produced in a non-human
transgenic animal, e.g., a transgenic mouse, capable of producing multiple isotypes of
human monoclonal antibodies to CD30 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J
30  recombination and isotype switching. Accordingly, particular aspects of the invention
include not only antibodies, antibody fragments, and pharmaceutical compositions
thereof, but also non-human transgenic animals, B-cells and hybridomas which produce
monoclonal antibodies. Methods of using the antibodies of the invention to-detect a cell
expressing CD30, either in vitro or in vivo, are also encompassed by the invention.
35  Methods of using the antibodies of the invention to block or inthibit CD30 induced
activities, e.g., proliferative activities, are also provided and are useful in the treatment
of disorders associaied with CD30, such as tumorigenic diseases (e.g., Hodgkin’s

disease) and autoimmune diseases (e.g., HIV).
-11-



| i gand"” enconpasses all (e.g., physiological) ligands for CD30. In a
preferred , 10 enbodi nment the CD30 ligand is CD30L,- CD153, TRAE Fgﬁdg
6| body of

TRAF3 ofy Q’ I'n anot her preferred embodi nent, bindi ng Us%glmﬁg
t he inven |on o the CD30- antigen nediates effect or ceII Aagocyt 0Ssi s
and/or killing of cells expressing CD30. In vyet another preferred

erﬂ(f]iodlt rrentffbl ndi ng Fllﬁrlcﬁﬂer&fiﬁtltb@ﬁﬁéséﬁt ntmmbﬂﬁﬁytbéggoteqcadt !ﬂﬂ%&tooﬁnt i'gen .
nedi ates e r ce c erein, e
term "i nhi b‘fe ?W‘ﬁ“ﬁ §ﬁ“e%§8f5‘ff’?r’3%?§“§%tﬂg§5@ ¥ for?‘*h% utﬁB i ncl ude
any neasur alstagled desaempsioni n t he grovvth of a cell when contacted with an
anti-CD30 antibody a ont act
with an_anti-CD30 aw gﬂ?ﬁe IW&OW V\%ﬁgﬂcﬁ‘egﬂ& ]ﬂ?ﬁ
| east aboutand dngludeoany vasr@%smofoswqae@%ermmlg@@fgg%an&mm%chm The ter m
“antibody” @k @:Eﬁr@é&'e&ﬁyb@llse'lﬁ a'ﬂ}efeﬁ‘é@ém%ehﬂexﬁ“&h@iﬁg'o?ﬁvﬁﬂ@ d? tigen

brndrng fragnent antrgen- pbi ndi ng portion' i.ngl e er eof

An "anti bodjventiep Ehet%D% -gPiEcHIRbibEs theopRpih gf'FF‘d sgpresyng COAY ( ﬁ@a@y (H

chfu ns agd tgmr@r céll)gitﬁmﬁlbitt hﬁtlHIt?cld ﬁhdﬁg@t@ﬁﬂh@dhd%m:fo dﬂledtteﬂtdf scncralo an
antigen bindin i on reo onprised. of a heav
chai g varr H’rPafSSBBﬁZ 3aPE-'661 g‘ﬁ&%ﬂ‘i&&/g&d@ngﬂgpm %d chai n Y
constand r &gthmﬂlmélihethbmm l@gmdns CJG))’B@U;\@DIIS&Q[‘RHEBTRMH‘RM AfTRAF e
o 1. O A BB B33 B S5 St Bl

regi on. Th@ntlgerrgmdmtmreffeetonsttlhphagroe:qpm an@onbﬁbng eé@lbfe\mesmg)ﬁcmﬁ ICL. The
V. and VL é@?éuﬁﬂﬁer err@@elfn%{hlﬁ%t Bk %b@%ﬂg@fﬁer ro?%@i‘ﬁ%elﬁ on to e&B?O—

hypervariability, termed conp errent ar | ni ng regi ons
i nt er sper s@tigen mediatgs shsctonerll M%f@@@ﬁﬁ@ﬁ%ﬂ,@?@ ned franework regions

(FR). F@ch V. and VL %§u£éﬁ[ﬂé§biﬁcth@ferﬁ1h{iﬁﬁbf@)§&wﬂﬁd(J@Ufefé:rﬁﬁ to SS1IsRRY ed from
am no-term.nus car ermn LN e

g A e IR ot R
contain a hkinratiAgDB0 antibodyhatomphetdas tie gbtvih afthashing eall ndthie contast with an

regi ons of dhiiecr% AMAROC) 8 P RAA b 8 101G, el BndTTROGHE0UL I n

to host tissues or VArlous ¢e mune syStem

(e.g., effadlortltelS08), 59%(1’79%389%, %,QB%Qnéﬂ@%(O q) of the classi cal

conpl epgnt system - 1gh Dl Whhed§” m&&t&#&%&%&&%&m&&g&%shﬁ& m
"antigen-bindin portron of an antj body (.or sinply "anti o%ﬂl&portr

used her ei DY ABREL lrlemgrf’@gerenhﬁree AREZSRBINdingrPOFROTE ) OF §8 therge |n the
ability to A hhtibod@Nredins t@egtyéeplgte,m Edxdprising bt kas theetﬂa@h@wrbhhh@hndh@o

Ful 1 *Fengr fhehhfusefS n®EsdinsPla ¥idalifich A% S bEhm RS Rngeat BT 5 1 (R
term "ant i ghereddi. ighich deaygorhaimis' com‘prmcrd afi hwwhrannfamable(mgma (ﬂd:bevhata@;nent , a
E?ngv;;t 5T ge@%tg?vﬁ) %m]ép%%?r&g?lggﬁen%% ! %‘WY@C%a%&@E r&r ag nts : : )nkgd
by a dis uI fcpamnr@rd effjdreer domppans; iGag o @84 6y Kadhi 1}§a chainds ¢qrappisedof a dight st i ng
of the V. anginGHHtiaBRTBEIBS (abbraviated Eé‘ref.tf AOWB i d @Ak Shaif GoRdtardth€ion. The
light chain constant region is comprised of one domain, C;. The V;; and V| regions can
be further subdivided into regions of hypervariability, termned complementarity
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: FR1, 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 (Clq) of the classical complement system.
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10 VL and VH donei ns of a single armof an antibody, (v) a dAb fr%%e
(Ward et at., (1989) Nature 341:544-546), which consists of0& W {@onai n;

and (vi ated -conplenentarity determ ning regi onptehR)s0 therm)re,
althougﬁv@ﬁ]daﬁ% domains of the Fv fragment, VL and VH, gre codd:d for by

separate genes, they can be joined, using reconbinant nethods, by a _
synthetic |inker thatThertai %titgble—mﬂdmg)porﬁaﬂ%ﬁﬁl mtﬂaﬁdﬁ '(ditgsluﬁpbrr“ahteli:ddyc hai n

Sl ngle. chabgril f A pdd Hegh WRRcP® dpe i it Bl SR anlIBO S HEER b (VR 2
and Hust onabtlityto 1(1&@ §83n @ptigen (digt, ICD3.alt haSbeen Yowisdhathz Qnﬁmg)mdlﬁgc h
single chaigp, nﬂﬂbf&?%@éod?r %%E%Q%&Wﬂa@ﬂeﬁ?o?gmﬁgﬁ# @l n the term

"anti gen- bin port ése antibo ts are
obt ai nedl u&Xﬁ@pgfé émdmﬁwﬁagng@tq @mmngmé waﬂnwﬁhqf@nnhwgew B%i || in the
Mt et ant @”f*agf'ﬁ‘?&?“?ﬁ?n‘fagp. Eﬁlé{“pﬁ““g‘“&"“’ B g bl e of
specific Pﬁ@ \ggvtﬂo aﬁn gégs) 2 daganent, at,tBYfg?%ttﬁaSFleEhem cally
a(r:]t ive su (r]I Ea@prlTllgg 0\?]:@ IFag grggﬁleﬂ@ |l$ﬂwd Bf, aﬁmgﬁc&ﬁb@dgerw tlechifige ﬁgmygﬁ) asi de
chains an ua ave i ¢, t.hree di st lct Ut
char act er i Eﬁ%?@ eég R HE §§§g’ﬁc\é é S”?Wi?ﬁa%%f%‘?ﬁ E%HSI%%P&IWM i onal

and nomonﬁfgrandfwﬂoimﬂlamoﬁmagleannoﬁananmgldysh\echdﬁda ﬁ‘agmwtt(ﬁénrﬂnemﬂ ng to the

f but f o ] t
0 e P (I Nk S Baishel il Ayl B PO S IRl TR Mol Vents:
referring p@mpkmemmtbdﬂbnmmgrggmﬂ (GDR)L ngnrrbﬁrrmoalthogalmﬁmttwo@Dmms
I nhi bition S Fggg rtial and
complete i Eﬁ?{gﬁﬁ: ﬂ;&rgl@‘frg’cv’r%gjv aﬁée&%}%ﬂlqgf‘i?}/%‘ gﬁ"fe@%@féﬁ%ﬁb@% erably
reduces or USing &gcombigang arr%gd% @ pyngheticylnkepthat a%%bil%tﬁsmtt%a% medeas 3 when
%8 blﬂdl Bigg ra:qﬁfsfefﬁl magthﬂch maov% !nithQE b@@;kmm foﬁnﬁmnoviﬂ@ﬁtl r?b[bgags ?f a5
i nduc rolifera n i on re a ed to
i ncl ude an S éﬂﬁlﬁ BF&%%H S)n’e‘f’ i %1%?‘}1‘8 éfggg) ’?1‘:8122:&?3 en in
contact wi uhd Hastoaret bl QD3R) Pnvé. Mty Aasd. SeiddS4A 85156785803 )n Guch singlendhant wi t h
an anti - ' r by at
oast anoutrihs3BoAsa Fesinsh BE sl RO GO bR GERRERE" | B0 15
WO 03/ 059292rt@n" Qﬁmm@m yP wsaamb fregmpets aeg @btalmsép@égfzwevmﬁp@'éul e" is

i nt endggl t g hé'sdl%lcﬁvﬁi/toa\iﬁgigwnl?slall:m the Bf Qh& kb R8RS Sre sfeefdfofi N OF

pepti de corrg ex whi ch has two dif eren&){)g‘endl ng - specificities. For

exanpl e, ‘deé%?aé“‘?ﬁ?ml'ﬁrﬁﬂa%edmaﬁtraq &ct with, (a) a cell surface

ant:gen andf(b) an cheeaﬁpt‘@itopﬂ’ ﬁabﬂxs&i@xﬁf&!ﬁﬁd&‘emﬁlﬁaﬂﬂ‘d‘a@ﬂil@bfqﬁc{jﬁchhe term
mul ti specific e eter ci.fi nded to

I ncl ude an)'t/’ a tPanang}Hogy %Wﬁpgi; i BP?late"cf%‘ng“r%iFeaf"#’e ur%é%t I de conpl ex,

whi ch has gmupingsaf nolecudiisfsiiel emmimprmhdsg)r segarcide ahainsesd uRodlydesepl e, t he

Mol eCubs MaecktidYlrdQlinfdhsibll SirGhralbhdlacteAdic &8k éy%ea&fc chiggl 9en. (b) an

Fc receptor. on the surface of an effector cell t one ot her
charactenstlcs Conformational and nonconformahonal epltopes are distinguished in

that the binding to the former but not the latter is lost in the presence of denaturing
solvents. )
As used herein, the terms “inhibits binding” and “blocks binding” (e.g.,

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

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

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

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

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

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

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

60%, 70%, 80%, 90%, 99%, or 100%.

-13-



conmponent. Accordingly, the invention includes, but is not limted to,

bi specific, 10 trispecific, tetraspecific, and other. multi speci Mc yRQltacul es
whi ch a%ﬁg Ssbhed to cell surface antigens, such as CD%QYT,@agl,Oggoot her
targets, suc as Fc receptors on effector cells. The term"bispecific

anti bodi es" al so includes diabodi es. D abodies are bivalent, bispecific
antibodies in V\/ni ch tHe tMirh arispedifichonicnis" & ntendpd esmﬁldemnaagém,gd-g,a?

pol ypeptid to r for_pairing
between th r& 5@% n ﬂi%eéég%g&o E?etx {Vﬁﬁm}%ﬁmﬁgﬁfg@l‘gq}ﬁﬂ%oml ns to
pair with Sﬁmlﬁﬁ‘ﬁe careyalaplmﬂwsn@lpctaﬁmyé?m@ﬁam lrafpracfcw@b,t(ah@cqlbmlrﬁancu gen

bi ndi ng_si %ﬁﬁ%&ﬁﬁﬁ ng afiFe réd%ﬂoi' gﬁ"the forfac€bf A effd IS VelP B terhitrdul ¢ SCI -
USA 90: 6444 é at. (1994) Structure 2:1121- 112 ) As
used hedei Rol¢ "y teWéP%fﬁ Qo %&ﬁ é%mtmeért% insdde o agedl < GoRdrotein,

ant i bodi es; epcmeﬂ bephotdih aﬂpétﬂld%roaﬁm Whiéh Khs, m&%bhantdﬁfdmt—dnvsﬁldidger ef rom
or antigen regi ons t oget her | east two, QS ?

i t ror ent " sEssahsifet. | i edinplee e Tolb Pl e tipdla, of Bipet BRAE ng
speci fi ci tymﬁgem ¢) ah@F o receppdrasn the Buﬁﬁbeﬁfﬁaﬁ&ﬁébto@ eblﬂ,,anar(d) :ftldsusn&mgher

25" The. ter sooftndl ARoRElS ERGRRG AEnel BoPE ek Butia S, Gomenttictae -
ant i bold es tingpetifig, tetmsrabifie, aicbothomuhmpémﬁg iorhecubtesrivhich afercbrmtwdrtune]@;er m i ne
| mmunog! obukigfheSSAUERCER ALt df;gguﬁa&lbmgéeg A2 sl L. LRI AL AMRYGr| N1 LUCE

amno acid resi S hot enco uman M1 ne bul 1'n sequences
(e.q. nmucets-ons introduced by randomor site- speC| fic nmutagenesis in vitro

or by somatic 30 mut qtﬂeq&m "bikhetilc ardBIRIEY alsh B IIRS MaWBUNDMYIRAdC . as

used herein, is naot e_antibodies in which CDR sequ nces
deyived fr&fﬁa@%qﬁ cr?élhg?dlaw whwmr-ﬁa 3’0 dopeinsceae expresied on g
have bggn @b@fptemtleaﬂiam bunmgﬁﬁﬁhmhak is fROhORas allowter pﬁflﬁtEbeﬂWb@ﬁQﬁd)nm

bod I d ' f
o cparat i ofBFOBAERINIY: FOTLUI bGP L IREE o htPar BURROS: tron. A

ition. A

nmonocl onal camplepeayary dmmasistof eanottiesqiaayandacrsatng tevobamrgengbuxip@éifeb ey and
affinity far ul ' clonal
ant i bodz gégf g—rl F%ﬂ gﬁ efa l 955)??%%@%?‘%8&‘%5% Q@%F%&ﬁgﬁﬂé'ﬂég § c?f yPWhI ch

have vari agf-¢199%) Smlcam@id@la-l\l\@ﬁb3/659$812hqv@w @fmro&wmoaﬁ Oé@ﬁsteé?ﬁ
regi ongp deiid #@slof Hore é}ﬁﬁmeg%ﬁbb bmﬂﬁ%r@@m edHiEf%twésﬂh&@ﬁom,
S are

enbod! et Lie Rogup, Tenclonel hpod oS me B hbeel ba b do
a transgenispecifigities, THeaw different gpmﬁanemmude Iartgn(ang uﬁwilﬁdnejafoy att Faireceptor
term °r ecotBrAane Ao tdh A B PEERE o AR o S ITRE G b EE i e
al | human amgt.idfodiogseli.nat are prepared, expressed, created or isolated by
25 The term "human antibody", as used herein, is intended to include
antibodies having variable and constant regions derived from human germline
immunoglobulin sequences. The human antibodies of the invention may include amino
acid residues not encoded by human germline immunoglobulin sequences (e.g.,
mutations introduced by random or site-specific mutagenesis ix 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 "monocional antibody composition”
35  as used herein refer to a preparation of antibody molecules of single molecular
composition. A monoclonal antibody composition displays a single binding specificity
and affinity for a particular epitope. Accordingly, the term "human monoclonal

antibody" refers to antibodies displaying a single binding specificity which have variable
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reconbi nant neans, such as (a) antibodies isolated from an anieogﬁl t{)@g@ a
nmouse) that 1is transgenic for human inm unogl obulin genes (d r”tj

further in Section |, below), 10 (b) antibodi es expressgs-EsoiBoao

r ecombiWEAF 0¥ essi on vector transfected into a host ceil, (c) antibodies
I solated froma reconbi nant, conbinatorial human antibody library, and (c)
ant i bodi esapl @pataatkegoxp dedeidromhuatandeonlins nhmuss1byulingeqoddves. Feaes t hat

i nvol ve splLi.ci i L - Qe e .0t he f
sequences, iRl ds TR ORGSR B arRe pRELIGE T b RIAE RS, o1

regi ons detticlrdes & Bowll phtaingdafony@r trrisgenic nonrhogian boinial, ¢ ggadkosgsnicl n certain
enbodi nent ' HEBR : | jected to
in vitro nﬁ’?ﬁéﬁﬁgﬁuﬁéaﬁg@%ﬁ%’ﬁﬁg@gggﬂm&ap trangfgﬁ.ﬁéllh{l}gﬁisl oIr§e unaﬁgllltgﬂ?gquences
is used iWansgeRefusyhigiandmmartabigadeslt) and thus the amino acid sequences of

the VH and VL regi ongh®ferineedofiftindlit Aaman aRtiboBd] fused@ herefif siRRHESd Ihat
whi | e derl'vegxdfg%ﬁ and rg#&c{ ed to human germine VH a equences, may

. %P VL 20
not nat ur a¥f @Ritbedienthat 415 Rreparsdh s¥XRretedArsated eiiselrtedive in vi vo.
As used hefeebmbiﬁﬁnf'th; QUchAS (D ahgbbcﬁieﬂiebldtf]i ﬁ‘@ﬁiaﬂ%ﬁhﬁ%l (@.@"._I,_&f[ﬂl@lfke) that hfe
t ransgeni ¢, non- hu rgani sm pr ci.ng such an i body. is-termrefers
Lo an " ant I GRBETACH Baiah irBe SoP i e Bl BRC SR o R Rl ac o
sequenide 2(b)antibebgaxgrasgedieinghatecbmbidint expressomg@nios mnansfected ixeo athiosty of t he
transgenic ALy, -al |y . |es her | t hat
of the.tr oeg TR AR AR A A ) USSR BbURY LIS
ant i body" ansf(e) antitwdies preparaslo eyprizeed yeated pi yhlatedriy dnyantleraheans shapf
di fferent IS b AsS: | uman
neavy chai o ang spfine 8f bl imiaho BSRITR. fone AR q Rkl et VA kn e
anti body. Bychrseembigrntumansiiibedigs Bt woableand cepsiont regiphederveddtpmunani zed
anti bodi eshurflrsgatading imHindglobilin b?leﬁééég 12 Bért420 nbodiafentss BowBReqidh | S

intended to refer to an anfibod ich is, substantially free of other
Lt | bog! s RO PR aboties Fy bleSd Rp v Faiigetests (B, When il at ed

ant i body tddmabirmugedio féIRthdndgSatpsdneed isalsed; ifve sofatnhivteghesis)tahdt bi nd
e 5 Y ; . ' tope.

"ot or m or s et il HaudPes HREVE Al B, bERE (indl afiioodiy | OP°

ot her r el aaredequeniegdhas, whilg derivadoierotand relgisd ¢¢ bymae germlireDpawb¥ci es

honol ags) . seqhend@d MM AWRENE 83405 aR8 e REMAHRAHA0 24Rn MY RBMSSire AN

| sol ated ant’i body ndy be substantially free of other "cellular materi al
and/ or chefff¢als. In one enbodi nent of the invention, a conbination of

"isolated” - monocl oAgls@llidréiadh eetérologgs antdtiody e iidefined id teldtionas ties €
COM e | 4y BptEL Lo SRS GOTPORIAL B0 5 R TG i8] B SRR,
t he anti bozhtiboiintaving th amin@idid sequenof oradn dreading alocleic acid seqii®ceM ', and
bi nds 450 t&%&ﬁ&ﬂﬁﬁge{o%etgu&{]{d gle&g%itsgl ) cglflgié.tﬂligt&f tlrlménsiggni@hoh—?ﬁﬁ{ant wo-
animal, and generally from a species other than that of the transgenic non-human
animal. | )
As used herein, a "heterohybrid antibody" refers to an antibody having a
light and heavy chains of different organismal origins. For example, an antibody
30 having a human heavy chain associated with a murine light chain is a heterohybrid
antibody. Examples of heterohybrid antibodies include chimeric and humanized
antibodies, discussed supra.
An "isolated antibody," as used herein, is intended to refer to an
antibody which is substantially free of other antibodies having different antigenic
35  specificities (e.g., an isolated antibody that binds to CD30 is substantially free of
antibodies that bind antigens other than 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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fold greater than its affinity for binding to a non-specific angiqg @g
BSA, casein) other than the predetermned antigen or a cl osely re

anti geny,qf, ases "an 10 antibody recognizing an anti g 4140 an

ant i body %‘g‘go@%?c for an antigen"” are used inter changeably [ner eln with the
term"an anti body which binds specifically to an antigen". As used herein,

t he term " Mghowt,finkolptedfantibady ingbatubdrardially €feefof other aelhhiundhtag'alaf finity

o, L Pl o BRSSO o T,

t 01013M ' @ronoglpaaltastibodionbaang dlffﬁrght samlﬁmttpyaremonmmngl laainvclha?qﬁnredr ot her

anti body i gg%p nFor exanple, "high affinity" binding for an IgMisotype
refers to a ng af fi n|ty of at _least about 1 x 107M 1. The term
"Kassoc® or as Apswsgd heted nspacifiq bipdingéeters to antihody dindiag tom

associ at | Ojiréa@ﬁéﬁhﬁiéﬂ aﬁflgéh PRfPitAl), e ﬁﬁbb@f’%ﬁd@%ﬂh%[bfﬁﬁﬁ bﬁatle&,ﬂabome term
"Kdi s" or Q/? a%é&cpereln .S intended to refer dISSOCIatlon ‘
constant_of Xal% piapd bipds 3o fhepradetsrmingd Antiganayif &y i tadhaiduat lnst B¥or,
‘i sotype” f(ﬂﬂ@f@tdt@hélﬂes ﬁﬁhit?@@b/blﬁﬂﬁlgi‘eo é@xoﬁ-spedlﬁb/hﬂﬂigelnq@g) BS&EHasélﬁ) encoded

by heavy ch tant, regi o enes. erein e sw tching"
refers to %ﬁrﬁéﬂ ‘B’gmﬁﬂ Ty ¢f & nﬁn@i)éreizg?d ptigen, d he é’%’ ﬁga’ﬁh body
change®0 f r amlmdg récg)gnimaﬁ antma" ahd t he antilhety dpgcific lfasarmtighs” madecher ein,

nonew el b ABLRSy IEELE R e KA B ShBRB el s

pr oduced eh o o sot ype svm 30" encodi ng
t he nonswi aethesd"i sotype is typi caI ly the f| rst CH gene imedi at el y

downstream fromthe f qfsgaggllaméyhgé%n g,g:gﬁl%(l}%ﬁﬁy&ﬁ,l% | ng has

been classified as c assl ca non- SSl c i sot assi cal

C
i sot ype S\/\P%Dé‘mglﬁﬁnﬁﬁéﬁ?tslewab@éd&oMnaPﬁefﬁﬁa@VéhleQSt E‘hlq M/@m%e at |east one
SWi t Ch1§GQEinT€rﬁb15r%ﬁléaﬁt dbdut 107811, I@WQGI@‘MN@Bg{%aﬁ}%Sé gah%tmvweorsw tching

nay occur (0] exa us reCO tlon tween n CS and
e (g et o EaoG gD, %%IW%%@B 23t Vol IR piDer SbPak ottt S hPhg
mechani sns exanisls, ‘asgh affeity? biisljrenfor andgirisotypé Rifa@bto abiwlimd affiaitpabanat i on,

anong ot hegs” @% and effectuate isotype switching. -16 01 JUN 2006
WO 03/ 0592 3{%@63750%[440 As used herein, the term"sw tch sequence”

refers to those DNA ThederenUegssoe spotke paseused hesu, isintanded tovefiertto e A

SW t cép do cﬁ”‘ér{t@@ will be 5 (i. e.,
upstreiaon) Q%B%m‘z&ggﬁ%%gfx glglﬁg%yt é% teé‘lﬁE Sgﬂlq?\rb the switch

reconbi nation. The " JdWetdm dedispPbrid's i usad hpein, penfadoderefasdo thsnst ruct 5
region to BRssedtRinefbnaast 6ﬂ'ﬁ3pefrﬁ&ilaﬁﬁfﬁbﬂﬂyfaﬁﬂ§érﬁﬂier£&ﬂﬂn0n (e.g., y, s, etc.).

B e e Lo 0 SPC SehLS AR Leconngll St sluaNe, Rt ol i)
that is encoded by heavy chain constant region genes.

25 As used herein, "isotype switching” refers to the phenomencn 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 >, (§-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, "glycosylation pattern” is defined as the pattﬁgn ﬂf'lﬂﬂﬁ
carbohydrate units that are covalently attached to a protein rjg

speci fi an 10 inmmunogl obulin protein. A gl ycosy ern of a
het er ol{églo'ts gn%l body can be characterized as being Subs%]g%@?g:l@?/iil mlar to

gl ycosyl ation patterns which occur naturally on antibodies produced by the
speci es of the nonhumesrnstedaa&ggmhe:teﬁﬁl“mitchs meoﬂﬁ'eﬂftomlﬁdiewﬂ skill in

th t L d te the het

anti body  aseienes BB elePr Syt EgbuRhinglo %\ ShefiighaiS seaEhdh SRS 1

sd;z'eci es of atswitthirbginnywill S deai up&amamhbf theaongtouct t@l@p@d}eehldtcd)drmﬁg ch t he
enes &E@gﬁ e as

usedgher ei frq[{eas'tswqf'jldqtrf:| e &ﬁ)e{l\rll\ﬂgl% g@éﬂcﬂﬁ%ﬁgﬁl Fgﬁﬁ&ﬂpgé lg‘ét@Jel: fhg(r?gg{)tj{:decgg can

be found i reghen er':@ defeged @l‘;iéhﬂﬂpquﬂa@n}ﬁm ot igion (e. pol. gnete) e disithise serpience

that is presemcdid »@ﬁbr@f&%ﬁib‘ﬁiﬂtfoh%bé&@'o@%‘é'ﬂh@%ﬂﬁ? ér!é%%&?a@e Qa1 8idatgl at ed
froma source in natt_J,{%ﬁané‘lEF | ch has not been’inténtio ly nodified by man

in the IabBP"a]?ed?‘ @ ensE¥Ek ri ng. The term "rearranged” as used
herein refers to a C%flis%lhéﬂeirpWg@'ﬁoﬁlaﬂ&ﬁf})‘éﬁeﬁlh% a'emfedlawﬂis pARa 6
I mmunogl obul n@)’ cus wh |n a 'V {s_@?n%aﬁh% ‘goleone at el y adj acent
to a DDJ of* b éiS?FEHPﬂF eSOV BleREY plached i P’P?ée‘gs“é@?ﬁqu? a t?f?”corrpl ete
P)/H OEI W ?Immnoglobﬂneprbtenal ;\,g]ﬁcdsyhnbﬁpgmin |o|ﬁmhetegdlogmusldatmugedgecdxml | Sh can
e identifi 1.0 arr e us.. Wi ave at
| east one® ec(gg eﬁng%ﬁé%t R%t?‘?tﬁagfﬁ’ r‘r‘gﬂaﬂ&mcgavag%ﬁ% ‘f’hg %&FTh
" unr ear r angaitaligron'agéibodlies proclunéd buthetspenies aighe senhdnw:eﬂrmlsgtmc peifrel.ence to a
V segnment fii t

WhERbie SPorde}:Ear}?:?lﬂ 19'1;'15{&& &g}n‘g@géno?nﬁko hE BMcé £’E‘Pd}xt dtt%rd‘&lrﬁe Cerm

reconblned SO as |a e ment
"nucl ei ¢ ab?férqla‘?ﬂoélé amé odyfﬁ h@ywnn@rsemﬂar tp§a1drnaéﬁqab@f EIBCQSH igaan theNA,

ol eculgs %Eélé@'hlﬁtﬁ&i&ﬁ ﬁhﬁaﬂﬁhﬁtd%%%éﬂx@sﬁ@ﬁhﬂﬁcﬁﬂﬁ@ﬂ st randed
or doubl e- st r anded, but efer i s doubl e-stranded DNA. The term

"i sol at ed RERESET hefrangs %?ﬁld@mgdas used herein in reference to 35 nucleic
aci ds encodi ng anti bd&hbea‘rm’rnaaﬁhlljﬁodmnﬁ@g“tasamsd tereth as aglied/to arlGB¥Egt t hat

bi nd ; 3 .
nuct eot | de et e B Bt tist Brbe hEnB st Kol smlB it Gl &1 ree. of
ot her nucl golynudeotslegaquaes tlahcmphemltmrldzrgdmam {@achading wudsesptbat ¢apris t hat
bi nd a5 | 9GRE:QL fiGh ol A3fbeidk faflle #&Nvg_{é %E.Q"P?]toc?e’eﬂ gﬁ?orf’ﬁy{ g&@ﬁé}@%’aﬂﬁnmo

whi ch ot her sequences may naturally the nucl éi ¢ ac n genomc
DNA. | n on® Bsiharatertis naweallyuaegiriang i - CD30 ant | body, or portion thereof,

includes the nucl eotfhdeergi "r@ﬁﬁrﬂfgea’cbsd]s%@%@Mﬁf@% t&ZG&mﬁﬁ.{r&mﬁfoﬁFll and
heavy chai Hgﬁf}%fa% vari Ilgla regions | Evmg t he, se Bn ence shown in SE
and 2, 5 ainh et shaln o gl ORI ey FhSTel V| SgRIEnLR AP 8\1&
varl abl e r agmedistchasdjag:nt tea PehoehegmestipvaconfornSEQn leicoding eSeatiedlys 7 and
8, and2511 @&'gpl%% V}rI 815958&11\554, ¥espectively. 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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As di scl osed and cl ai ned herein, the sequences set forth in SEg mm&
1-12 include "conservative sequence nodifications", i.e., nucl ot d

am no i d seguence nodifications which do not si gnl fi capfy goﬁfﬂﬁﬁ,ct or
alter tw@&ﬂ{oﬁé}?ﬁg 10 characteristics of the antibody encode g

nucl eoti de sequence or containing the am no acid sequence. Such o
conser vat i UD39eohivhatherzdifidnced inﬂjﬂ &aiilmlytﬂemldth@ hﬁﬂéib @eid i&ﬂﬂnﬁuﬁigﬁﬁom d

Tnto SEQ | Do A Ghe R AR, B Eh By CRAL R Blo 6 2ot Rf4EE

si t e-di recﬂ@dlucl:mtlégenm @trblselquHaGddmatoagEhbmd he@andanv@{gl)ve am no
aci d subst| E@ﬁ) n S

repl aced W:Vt &gﬁhﬁghg@l'ggﬂ@e&iﬂg&éﬂh%lﬁg sim Sa(r?ag?&é C a| h. Famlies |
of am nd aemCHIQ aesngetesinandight chain QY Liyvare %&@gms hpwing thresedquenses hawn n t he

art. Thesei{SpQIDASOLFAMAE, PRSP aﬁalld%nwmhreéﬁe%heeﬁl de chains (e.g.,

l'ysine, arginine, histi i ne), de. chains : aspartic_acid,
glutam c acid), unc I‘?’a?rcg 8|aa§ E‘ﬂ%ﬁ&l%g‘e(sé‘]’genceb?eﬁé‘i’%m %%%zlpagl ne,

gl ut ami ne, Negf i1e, mctlhd@mvn@ervaﬂz&h :ieyll’.l@fideﬂﬂodlﬁb’zﬁioﬁk’ﬂee hnwab@dmia)mniﬁanpol ar

si de chai ns n cin

plhenyl al :inf“f’ré cﬁg{] Bﬁnlé’)mo Eldg “&ca’étll ?ﬁﬁmﬁ I érgtg gmfiﬂ’rgeoni ne,

val i nel0 i schapantérintics aﬁmeanmubady mc&ddiabyﬂmm&le(oﬁdg sequieyceOs mtan'phgld;el al ani ne,
trypt ophan Stk eS|due|n
a Kgmag aﬁy §e§|§%ncg Ps?g%éf%e er gtl%?@mn&p acg}tah%i%niuﬁgﬁg am %0 acid
resi due framd athimo 22§l wﬁtemswm addigions am:hdttlytlorm Modificatiosis wan be irdreciubest

erbod! MeNt itk dm:r@gcm gtiﬁcraﬂﬂfée&qﬂuém@%xt@é&%uahm{ e-Bflde! an

anti - CD30 antl I%ﬁ quence suc saturdtion rrutsé‘gueneas and
the resul tm&gﬁﬁ%ﬁs tmedtasd i BEHs- e§0%sgﬁva@e'e aguR@esid quisHifutiing di ng

acti VIb Il.'y ﬁﬁnﬂ%ﬁéﬂixﬂmfmh t%éﬁrhﬁfé@cﬁﬁre&ﬂg@%eﬁ@pia}{%d ﬁﬁh @ﬁaﬂwo Qéiﬂ rédi@t chain
vari a e on cle nce J SClI oSe ereln an . 1 Nl ng
Uhe Ch oy P T ol SR o, D G PCS Pasgind rioes A e DG S A | oed
herei n (i . Rave tERdEMhddGa: thé.aﬁZ)l"heserfahmldm iacibdé aminoadcids withrbasie sidathdindi es
encoded by i ch S tively
a1 a0k SERe R, BRI, SRACEAE hoinll £ BRAE REE R SERRT!

ant i bodi esunfélﬁl'g?é pybwmeidstcbdinsde gd gbmnehesmsagnmgh{tmnme sdrimaytreanine, | i ght

chain ri gggﬂ, n 1-12 is
provi dzeﬁzll b?gdc))&\?vmr %gétaﬂé)u%ﬁ Z’q%ﬁgg%; %ﬁé %g%ﬁl% Uaslgﬁmgl_:‘g}fgpl:lgl%%%cl eic

aci ds, t helSpiepaipeRIplng pheaylalaping wgthioning; bep-dtanched sidgghaips @i ¢ aci ds, or
d§SI gnat ledtmaﬂmﬂ &alind, Iima@ine) uh@ ﬂro&ﬁtd icrEide ghaitlsi(@e ‘ﬂyr@ﬁliﬁe GitieRFaReine, ar Ie
i dentica t te, nucl eo i nsert ns. o etjons, .in at |east
about 50% "POPHEE AGEHESE GBE SASTL ) nopralal A DB EE BN mor o
prefer abI y argtt- Cm@mub'oehjbmmeﬁwﬂy epbRed Withf arbtter amdiiocatid dﬂﬁlue,ﬂdmthmt ively,
subst apy %1 Epﬁg ag%{ s when the segnents will hybridize under
sel ect I've Ization conditions, to the conplenent of the strand.
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-CID30 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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The percent identity between two sequences is a function of thg‘\n_m]nﬂé[lﬁ of
I dentical positions shared by the sequences (i.e., % honol ogy = # of

i denticgl itions/total # of positions x 100), taki ' ggount the
nunber oogg%gg,?ﬁand the length of each gap, which need ?gnfebfo?/gﬁ oduced for

optimal alignment of the two sequences. The conparison of sequences and
determ nation of per clestnucléeididsy theretneaibstantialIRautsseSndikaedthateeenpl i shed
usi ng a mat heféat i c%l al %ori t[h as deﬁlcr?iﬁgedh%ﬂn %.]{I]l?e @on.-l i%i tan(g]aexa | es

bel ow 15 THEHCIIEHPr fehinae]epineat ernt v worraly Vegedmd ctumete

det er m ned ansidegti¢ahevi@ABRppopgata muclrotideein@@Gosodrt dedatmnpdn lat lpest(zhuat 30%6| e at
http:// ww. - usi b1 ' of 40,
50, 60, 70, or%@%lggg’ﬁ%ﬁg%%?gé%%@é "éi‘ﬂﬁ’?‘*_g’,&%ﬁ“@%%‘t per cent
identity bebaridt$” tar?.Aticoidbe nudeeitdeamiddismatively sadgantdhomaiogy edstdet er ni ned

usi ng the I gggngg : : izb it 4wl 0Ssci .,
4:11-17 (13%%)%11%/mi ch nﬁ%%“%@’é%ﬁ%ﬁg%ﬁ%%%&hﬁgzéhe ALP&dﬁgfdgélrlgm (version

2.0), using°& of thsi 90dy esi due table, a gap length penalty of 12 and a
gap penalty of 4. In Pdhdren iddnfify REwWe&Hwo dedB&tidet 15 PRLVEG O tHE nambeo aci d
sequences cC m‘&’tﬁg aﬂet erm ned u(ihn t he Needherrqn anE V\ﬂ_ngcg.qg.. | . Biol.
48:444-4530?1 531 poSHas ShATERRY T SHALensERH ¢-r1e bPmefogy s SEidepticalt he Gap
progr ani n pobitiofXXStaaf dfypusitions kD9 tildugintaatauat the muidbef 6Hwupsgad tbon) ,

usi ng eithegg Bl ossum 62 tri r_.a. PAMP mat.rix, ..and wei ght of
16, 14, 12,61\e 10 ‘?ac%,gaBrWﬂ‘%ﬁﬁ‘&e‘itqo%enlgf‘ﬂd\}%ggﬂ’i Opc}rm"ﬁ,ahgf‘m%‘% Qf,qﬁg?‘”‘br 6. The
nucl ei ¢ acisdqumdesprBieciommeigom nEeguerices hrd getesminstiomefpercemnideatity f urt her be
used as a . : Al nst s abases to,
30 for exar?%ﬁ’g{dﬁi%g(r%g ﬁ%n%?se%agt%?cg% éﬂ’gég‘g@%&ﬁ@%‘g‘%ﬁg%@gﬁ“@%mrfOr med
usi ng the Mesabed imthexpmaAgnitnesyraplesbelo¥si on 2.0) of Altschul, et al.
(1990) 19. Mol _Bi o . TiRhRrabbeidkhinFleAREeri el AR SERichbaatde De per f or ed
with the N%AST. aro rggtmﬁiaéyre =100 \@E%e%h = to Qg}% i n nucl eotide
sequences KGIFEPEYEYS € Proerasn i g pEFATeRackage(Ryal ti on. BLAST
protei n seduttphsswearghen)eudiog a0V Sgapinh ICNIP enakit Atlla pap et oB4mrsd, = S0,
wor dl engt h & t0oQbt ai n_amno.aci epce nol ogous, t o t:h rotein

nol ecul es 06P i ??ieo r isﬁ\?gﬁtﬁqg?gh'}ag@ﬁtogilhf’gig%pg’cf’ r arﬁﬁrﬁ%&%f‘gld%ﬁ%%eﬁ%g? son

pur poses, GappadedlidSTr aminomeideghémncesicasalsiedetennined ising etabgdrithmef Bal . |

1997 G | X 993402 .4.Ah el it s -19 01 JUN
(2006 %b'gg/hgé 95%%%%%8&?%% Bf% %ﬁg %a%%%é %r_g}gqgg?}c?l%wh t e;l;def aul t

.

¢ rans,

par anet er s iforpafated dnfiocdhe AL OPr g emAs (ersign -?-0)&8!_9&@1’&@2&3@%@#)@%% be
used. See hiHipd gdﬁ\wh%tﬁlyenﬂwm%rﬁ%/gap%aw&f@ In &dditilsh, BRYpdR€enpr esent i n
whole cells, in ﬁ cell | §sate, o% in a parbl gltl é}lﬁgél f.i eglbe(;?rI %ﬁbst antially
pure form e PEvESD by amine. aald sequgnees Gan be gty ugng it7aMy pure”
when puri f iaad Véwegh (7. ovfob Biwdr 48 444-d5 619G Opabgreithis veliiclo hitcheeo dnccapormatdt s,
e.g., her I i.C i | NS., dard techni ques,
i ncl ud?%g éﬁlt‘lég*% ﬁ@?%@gfﬁ‘ﬁ t@%&é@%ﬁg#%,(ag%‘aﬁﬁqchr omat ogr aphy,
agar ose gelhttp://www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, and a

gap weight of 16, 14, 12, 10, §, 6, or 4 and a length weightof 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 XBI.AST programs (version 2.0) of Altschul, ef al. (1990) J. Mol. Biol.

215:403-10. BLAST nucleotide searches can be performed with the NBLAST

program, score = 100, wordlength = 12 to obtain nucleotide sequences homologous to

the nucleic acid molecules of the invention. BLAST protein searches can be performed

35  with the XBLAST program, score = 50, wordlength = 3 to obtain amino acid

sequences homologous to the protein molecules of the invention. To obtain gapped

alignments for comparison purposes, Gapped BLAST can be utilized as described in

Altschul ef al., (1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST
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el ectrophoresis and others well known in the art. See, F. Ausubel, et aL,
ed. Current Protocols in Ml ecular Biology, Geene Publishing(angNiiltey

I nterscience, New York ~10 (1987). The nucleic aci d- Conp03|t|ons of the
present MOWAP3%8n, while often in a native sequence (exEEFUPEPHHVGI £ i ed
restriction sites and the like), fromeither cDNA, genomc or mxtures may

be mut at ed %%5@5 e-gene
sequences. mllz%rhﬁ% |%§R§e ue%@g%?%%@t tatlgggk%%é&#fi Pltog f‘g aci d
sequence asHeATT apd F)Gap e ased. DRgs: Bgtf W@H&t@hgﬂﬁél |y hom)rogous
to or der:]I ved f[) ogn Mk inviEled ackls Iﬂa){B@ be}mn“ﬁwxﬁaet&ngsn%r&ugyﬁ% gm:? Chat
sequences descy,i be erein ar con er. eriv n es tha
a sequenceP ?’i‘a{lﬂé’ﬂflﬁﬁgf’ 3‘??‘@’8%’?‘6%‘&’1‘8&#&“@&1&%@85 01'Ar f& ¢ acid
i s hopeﬁ aﬁlsuybstannlhmd pumﬂwhehtpurlﬁe@ hﬁﬁ%&onﬂbtheﬁcdilumtzbmpahemger otakat i Ih onship
wi t h anot her _.nucl e £ac or .i,nst an onoter .ot _enhancer is
operably | FW%‘BH{% 28 gbc?ﬂﬁ“ qﬁ'ﬁﬁre%}%e"f ?Clij§ °fa1?IP§e&‘%S g?’ﬁé’%&ﬁ%@ﬁ%f"on of the
sequence. indludng alkplec/SDS tteaaman: - Cgitlibanding gedlaho chrosejogmapkss agapss gdil y

i nked mea Jgﬁfm%ﬁgeand%rmm 5% Reh | SnkRdaBLaERL) AP GARE.  where

necessary to ein i'ng regions, ’con FA—readi ng
frame. For PxupeodninMiglesniae Biology Groene Publishingaad |\Md¢3Chtt@§CIf~‘m NeweYedkquences

are capgpbl gogfneffecting switch reconbination. The term"vector,” as used
herein, is |ntended to refer to a nucleic aC| d nol ecul e capabl e of. -
transportl ng anot her Thgapeleic agid epmppsiipnnsiof the prasenp insigntipmidiile afifa in@y pe of

ve;:t or WL S %amamdsetqm;ﬁe i(e:&M@ cfdr rRlee fbQridticd §1€éd|aﬁﬂ g@@m@ ffﬁgﬁlr@mdﬁax?w I ?op
I Nt o | C a I TI Ona (0] e (0] vect or
S T Rerti ok B Stugipey i . Srekporn A e ten v s 1R |t o

thﬁ viral | gepronige gefie sdquiences e Fooccling seqnagiay) thesef matationy imaysaffeephit i Ih on in
2 bact ¥ a maqg@m SOl B ol DR Sl RN PGS o e ™

vectors (eogdenmdrﬁcmpnst@rmv Pahwahstant, smmh@s ad othar sush aeqmmcsade@dnbm o the
genome of geRPSke CEhtkm mq@&&%ﬁ%@%uf&%s al30Slenteld ide@d o 1 her eby

are repli cat ed al on fé host genome. Moreover, certain vectors are
capabl e of T¥d ‘PfBaPﬂ eRIGEHEES)-on of genes to whi ch they are operatively

| i nked. Such vect or sxaic@elea&arlg Bébe'teibl;hﬁhl@éd" vitien it RGAdedNARa RKpHdESi ONn
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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 introduction into the host cell, and

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

"expression vectors"). In general, expression vectors of utility in recombinant DNA
20-
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viral or enj c,transfo tJ on of. B.l hocyt es. ,The _preferred ani mal
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25  chain transgene or human heavy chain transchromosome, such that the mouse produces

human anti-CD64 antibodies when immunized with CD64 antigen and/or cells
expressing CD64. The human heavy chain transgene can be integrated into the
chromosomal DNA of the mouse, as is the case for transgenic, e.g., HuMADb mice, or the
human heavy chain transgene can be maintained extrachromosomally, as is the case for
30  transchromosomal (e.g., KM) mice as described in WO 02/43478. Such transgenic and
transchromosomal mice are capable of producing multiple isotypes of human
monoclonal antibodies to CD64 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J
recombination and isotype switching.
Various aspects of the invention are described in further detail in the
35  following subsections.
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anti gen anf4@r Thelpteparation of HuMADb mice is described in detail Section Il belowand in
Taylor, L. et al. (1992) Nucleic Acids Research 20:6287-6295; Chen, J. et al. (1993)
International Immunology 5: 647-656; Tuaillon et al. (1993) Proc. Natl. Acad. Sci USA
90:3720-3724; Choi ef al. (1993) Nature Genetics 4:117-123; Chen, J. et al. (1993)
30  EMBOJ. 12: 821-830; Tuaillon ef 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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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 HCO7 and HC012
30  strains can be immunized. ‘

Generation of Hybridomas Producing Human Monoclonal Antibodies to CD30
The mouse splenocytes can be isolated and fused with PEG to a mouse
myeloma cell line based upon standard protocols. The resulting hybridomas are then
35  screened for the production of antigen-specific antibodies. For example, single cell
suspensions of splenic lymphocytes from immunized mice are fused to one-sixth the
number of P3X63-Ag8.653 nonsecreting mouse myeloma cells (ATCC, CRL 1580)

with 50% PEG. Cells are plated at approximately 2 x 10° in flat bottom microtiter
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carry r ggullﬁ't‘t&g%‘ E%‘E# e(d,dﬁf) rea{pragﬂgn é’?ﬁP‘égssélglbh’aBﬁ‘etg?ges ARt i body
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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
sttes 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 Vy; segment is operatively

linked to the Cy segment(s) within the vector and the V; segment is operatively linked to
24.



Expressi on Technol ogy. Methods in Enzynol ogy 185, Academ c Pr es[f &ﬁ\n Eiego,
CA (1990). It will be appreciated by those skilled in the art h&l Z[W

desi gn e expression 15 vector, including the~select] egul at ory
gré) @%é%”?é hg’i‘fu‘%s/&ﬁﬂ}“

sequenc pend on such factors as the choice of t host cell to be
transforned, the | evel of expression of protein desired, etc. Preferred

rfgul az or %/hﬂmt g@@ﬁ&?t %ﬁhh_ ihdml wa%tbﬂn?&m&b?agl dr e@téﬁfaﬁﬁrféli)(?ﬂ;eir&ﬁnkbiﬁanl wiral ‘l |
el enents a .L.Irec [ eVv. S.0 r I .eSSl on _1.n .ah, cel | S,
such as  pFORSTIPLVERI]/ap <arprs acisnal RertidetiodTablifalin shistion SO qutifedyy |
Si mi an Vi r gbain@ropda h&di46)l, Tadendvadychaingeng can béeloaded e iheusctorsach thatt e
t : : - ' ' |
ey e used dgtial PAREHE MR, frdthd & MBLIE] er IR adifBOlly B Yoo uences
addi ti oh t dherigraapbddpachrnmingoneeglabulin gl acpide waditerelogous signal
[ ecombi nanpeMiRIESS h FhndGH-ALE i3l 4 Ben ilRAbEBBIRYORARY Y addi i onal

sequences, such as 25 sequences that regulate replication of the vector in
host cells (e.g., orilBpHdten todsantbedyrhaingrncsdhe reapbinapherEessiPdnes. The

sel ect abl eveabkef tEeQeritRel daklyatadang) ﬁsﬂh&ﬁ&s @Hat oSkl tReErpredsitn® i Ch the
vector has been introduced (see, BB ol S Pat. Nos. 4,399,216, 4,634, 665
hnd o 170, RgboychafEeRETHR Ao osif P tem e Bony SRR iRt SAHEIR B ab) &

nar ker 1@enénchakes pranstes| aitancas hod dthegexpressiin catrGidiBmehy e gyyci n or

brefor od papaluitioh sifls B kol Pidribith AR PR IE Pl ce”*"
(DHFR) genehdifi genass Such repulatorytsoguences dre dabaribed nfior btmplg sindioeddel; Gene

sel ection/ L ' : n3H0 y ' 13

expr essi onﬁgP }e%%gﬁlqj%&ﬁ{&oagﬁg%%lg@ﬁqggal ns?loﬁg%g%‘?%ggﬁ%g%éé?t%rqlgg’ Ce}}lcodi ng

the hoavy &HR90).i Billdsapneeciated hstheseuelian inhoad thes dhe dasian chfhe pareRsion 35
t echni gyies yeckbE intidifE thefseletBo®bf fBBlatRy RequcheldTh8F8dRAd oflshc pERRFAd to

enconpass de vart et t.echni ques c n used for the jnfroduction
of ex ogenoa? %‘Meiq{taﬂbe h#ﬁﬁL@W@ﬂﬁF%@Eﬂ?%ﬁWﬂﬁwww protei ggsired,

el Sct [1 oplo_r aicl (‘mefffracﬂ cdguiatqiycsplentes fop nminmﬂi@tho@ﬂcel[&ﬁezsgﬁnﬁndnd% ﬁ(;aagg f2 gcz: tion
an e 1l u . € a - . .

PCT/ US03/ og%ﬁft?ﬁlﬁotg% kel %18112?‘}6?%."?51’%{’8%@ %’#D%?%‘%gu"ggﬁgg’%ﬁae“ SRR n o t her
prokar yot i pragrotensieadoo enkancenssieriged from eyigmessddvinis ¢CMALL, iSroidindéinisrt0

eukar ysy i ¢ (S@4d)SadedddiriD$s. g.Pflﬁfa%%ﬁ@JiMmfmﬁ]HPiat@ﬁonﬁ?éF(A‘aﬁmlﬁ)) anﬂécf}%%l?@mgoﬂ

preferred because such eukaryotic cells, "and, in partlcuggr I an .cel | s,
are nore | PREMALY R nDFETRAFARBARrY SefYeaceymaY be hfde Suphpsdbe WRIARYR 5 properly

fol ded andpigmataobRrglodid proafitérve anti body. Prokaryotic expression of
ant; body o€nes s DRCRROLLEY &by LS LSELNT e BB AR 118
Today 6: 12reb3jnbiranetxpresibnmescioat dhthe wemtior inay damy addjironskiengertchg such as
ool LAY SO R M-S OSSN Bl (00
Proc. Nat | anheciertatde margsgener: Aheaeleotble makar generfaciliptprelsetienoblinst nar ker,
?58: éoi‘?Gggaﬁithﬂhﬂcﬁ lﬂfé vel:tor:fﬁb'iaeaﬁnﬁ'ﬂéﬁlzedﬁ‘seea §%§;’@S(llizl9c8ﬁbs.|@399,ﬁ'69| -
' 42634,'}%5 agg%,l%g?)lg,e al& g)’r A(}:igs etca?s. i‘o? Eralxample, tggical?j the selectable
marker gene confers resistance to drugs, such as G418, hygromycin or methotrexate, on
30  ahost cell into which the vector has been introduced. Preferred selectable marker genes
include the dihydrofolate reductase (DHFR) gene (for use in dhfr- host cells with
methotrexate selection/amplification) and the neo gene (for G418 selection).
For expression of the light and heavy chains, the expression vector(s)
encoding the heavy and light chains is transfected into a host cell by standard
35  techniques. The various forms of the term "transfection” are intended to encompass a
wide variety of techniques commonly used for the introduction of exogenous DNA into
a prokaryotic or eukaryotic host cell, e.g., electroporation, calcium-phosphate

precipitation, DEAE-dextran transfection and the like. Although it is theoretically
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In particular, for use with NSO nyel oma cells, another preferrid ?W si on
systemis the GS gene expression system di scl osed in WD 87/04 6l
89/0103@(%}% FR,15 338, 841. When reconbi nant expression \{,%q.{]l%gﬂ ncodi ng
ant i body genés are introduced into manmmalian host cells odies are
produced by culturing the host cells for a period of tine suff|C|ent to

al low for papRitsSH eiprék tﬁdnamaaieb efltheliftvédi®nlif s,ith&qirdalaax?éuc (B‘fQ:l’ukaryl@ﬁ@f erably,
secretion gf tl"if ant i bo%r};ﬂ% % éhe cul tur(g meﬁl um,i n Whl E]IY host ceI S
are gr owntOSARETHEHRES! Hiopdies e kAT ot el dﬁl‘?sﬁpée

st andar d phast eelis, ﬁ{)ﬂlpmostpmﬁrrmwshcsdeheﬁmmfc dedls tandlin pattichlady Sequences

L0 EXPr ©90 kil Aian L BAChER: O AN ESAOLR A WA LHnbl g8scRRL gons

predoni han am no at are e six heavy

and | i ght Imacnhy fcddgi @rtﬂelmlaumquglgﬂlyd@t:@cmmb@ry rRsgkasmisti¢ ©OQRessionRdfr t hi s

reason, th ﬂ@dﬁﬁ

I ndi vi dual ﬁgﬁ{&?g%g?%&S%g&P Sﬁgc}]g&egéé‘l%gt S| %ngﬁd?l% %EJZEI Eﬁ sequences
are responditiody (BpssadbtA. eﬂﬁﬂl\ﬂ@% LRl b%&ﬁ).lmp@m&qumam 13-83)- possi bl e to
exltor eslsl reconbi nant @P%fbxgéﬁdjhﬂﬁm%dl'ﬁh h@kﬂﬂeﬂsg&ee Eé%@iﬁgtth@l%c%bﬁltﬁﬁﬁ' fic

nat ur a 0 rrln ant i bodi es ns c expr ec

ncl ude CoRt dhecmentiogneinde @8&9@ : Hamsied Ghvaly @eﬁsli‘ééﬁum ?@wg@%

gr af t el onCHJ aaﬁpmﬁb@muﬂmmdf@mm (T9g0h e*g%gﬁ\raﬁgm@@@m M%ﬁg ;dt4f2f1 6r ent

pr opertles ee et at t

Jones, Z A fse ‘ﬁ@g% [ﬁli]e!gﬁglagﬁgleg%k%rzgg a?ﬁélescﬂ]i’ggh“ﬂc? I'gat“ gg’gA Proc.
Nat | . AcadSBep(lQﬂiSMol Bﬁ)llmﬂZﬁ)EGDBSNS(BngdorﬂarmMMB cskqamlrﬁ:l%%c&ihn be

obtai ned fy n‘%&r@&ﬁ&f For NS 1A B SES e15£§tcff1§‘%wcﬂ8r ﬁﬁ%f %ESI&QEi’Q%HéSygene

sequences. e gérniine sequences wl gene

sequences Hedaugena WSWOHISYﬁQm disedosgd an MGAB7EM46Y, W&&%l@ﬁﬁ sk ERbl e
genes, 13\i g3 gdie WakRBEboMbiMnPEZp de%l(ﬁi {?'é?:tGH eh&W ik &8 Hod?%%ﬂésaéré Qﬁrodﬁ@é&ﬂ i ne

gene sequences wl| als | f fromthe sequepces 0 [
secondary HEHERIHR ﬁﬂ@n ‘(’PTI tE:a IGAITD BIBH'S %bypiéwr%dgﬁgeﬂml%l?ﬁ Tidhody at
i ndi vi dual paimrﬂmuﬁ@mﬁﬁslehhw AR ﬁbbﬁpﬂeﬁﬁbxﬂ@fthEQﬁhB@@Wﬂhﬁe hesoelld 6r, ]Enore
nutations are relativ r ent.in. the am no-term ortion

(ramevor k. PEgray: eeifiol o il EREER i sl BRI B Ren BR DBt Rire gen
in the am g:m“mermmwdlqsmanbemecowéreﬂrfmmﬂmdulml@mdluﬂn eeing standand protein

car boxyy t ep it aal: portd of framework region 4. 5 Furthernore, many somatic
mut ations do not signiticantly alter the binding properties of the

anti body. For this reason, it is not necessary to obtain the entire DNA

sequence pfe %fp@ﬂtiallﬁuh@édﬁfbbuaﬂdyw Exﬁ@ﬁkefmdc@zﬁqﬁsa&ast e an intact

reconbi nant anti body h %e‘%% bi ndi nl%s |es S|4n tl t hose of the
ori ginal antibody (sé¥ HEEGREISE 1g‘3ﬁ% i’?y% PCh i s
herein i ncm@oafsaixmdﬂimxafeetbeattemﬁﬂﬂekmhaw apdi liphisemjn co}:ﬁbl@@bﬂtﬂﬁty heavy and
l'i ght ai nc t Lcall f:] L& for
this p"f}’? po‘%eet&%%1 ﬁ%gprggﬁogg@gg)ueﬁ]nogﬁeaﬁggﬁ ¥ gmé’%cf 505{«5’53 ﬁ%eﬁﬁ guér rg:ﬂne
vari abl e amedngreidivense bptweensiadivaditad ammbndmsuhmeabqugnqeheutsmnﬂﬁlaﬁa ant i body

variabl e 98B&Rise BR sequences are responsible for most antibody-antigen interactions, it is

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

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

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

sequences will also differ from the sequences of a high affinity secondary repertoire
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germ i ne sequence is then used to fill in mssing portions of ﬁohﬁ Dmable
regions. Heavy and |.ight chain | eader sequences are cleaved du &nﬁ ein

naturagwgr?’gjarﬂﬂ 15 not contribute to the properties opciigesidonal
anti bo OF “thi s reason, it is necessary to use the corresponding

gernmine | eader sequence for expression constructs. To add. m ssing . _
sequences, atitodgdt sUVided quenty @sw@aﬁleb@neblnbeglem Rt ¢xasyple emiatic

ol i gonucl eafkdR%s Bk fei aﬂ%] @@ fﬁ@mnmd fé%%xﬁ[' Roﬁohq{f%}c\é@rly regg&&? entire
vari abl e region can e Sy n ze a seft o ver | appi n
ol i gonuc! ebpY H@E iR FODatie th@a ap refativelyripfrequenkin s apung feamingl Bertient i r el v

synt Ihet ic Mﬁﬁm@werkr@?ioarl £1daAehe calbbs/-REARAS Porlivs of HahiwbrRHisadH #ges such
as el | IQgn Oor 1 ncC

t | trict t

opt 1 m 7ht | EHFOS e samast suREIonRiS it cieattorl sl b bindtig BhRerigs and
l'i ght f chai afﬁleaﬂﬁbﬁdyptfs)rfthn@maaon hyisrnogﬁmmya) @lﬁeﬂhth@p@lﬁelmmAaaqmeél ?‘pﬁ' ng
set o synt pe eot | (0] cr.eat sSyn etjc.) eqguences Wt
Cdenti cal bt histisdel AR SOBEER (RisaR A RRECRENEbUN! Subolr BEERE e
synt heti ¢ bhirding ;anpbrkmospmﬂahm thoseofithe oBginebantihofly €seeHCIAISER/ 0083 Lfikdd
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seauerices LiMEPE 1YD: wARLGTC Al SRR IR aRkhd HEARSORCE
opt i mal0 t r Bargipbhgagp and Highg célairbwqyem@§pmng thed?PBrragiens kdypicdlngptfivienozak’ s
rules (KOZﬁJintmé Qfposd.- TR BhrtiaBRqR™s #&E: t&%@éﬁn&%&?}ﬁ& géiflineHaRdble! sites

are engi neer upst ream of the transl at jtiation Site For bot h t he
heavy and wcgmm%aw spaRents contriisie ﬂ'lﬁt W@o ediagdpod ycwaibe geapy Th

CorlreS{Jogd ﬂgﬂrm%equbm thﬁri ﬁ@dﬁoﬁﬁ?@ﬂ?ﬁ?%@bﬁmhﬁ oK \talﬂazﬁlelregl@ns’%O - 525

nucl eot 1 ae I OX m ornt o Or.l es nan- codadl.ng

o1 gonuct cBERTetdrbate Shatp 1eief oot ot sleave EGhe REBA fdutn S0 48 onpi o

[ ntf) ?S/grhmmnn@mmmepmpbamm Mmlahiabodsrpaﬁmrmgmbm, iofs nbsﬁsaryctﬂo

nucl eotl ae I e

anplifi catﬁgntﬂprgo%% &mgggggﬁfe[}&g&gg% o%‘?g’g %xﬁa&%{? ld& Si ngfle vari abl e
regi on ol i Bé¥UE seauentes, stanedicDN A gedieptasirab bp rombum@mﬂ@wtb@cos/ 059282

PCT/ US03/ OQﬂé&ugﬁﬁﬂdéﬁﬁﬂx% AR PICR ét‘t’ﬂbl@ﬂ'ba%bﬁ %ﬁ&%ﬁ%ﬁrﬁiyy tiahikd V&bl

generate two, over n rodyct's se.overl appin roducts are then
combi ned bgﬁgﬁ@ﬁa&rP&smhg%do# f3to ﬁlm%ovﬁrian?&rﬁpph eigleqticks an egion. It may
alhs_o 0:9) deecbm’ahé@by @Ommhplld@camna?fﬁfehaml emgreélir &ﬁ};@tﬁ?ﬂiﬁ vagiakldﬂ@gmw%eor hI i ght
chai n cons i.nc e Si 0 a chain,

or 2 e’ aperBppiessh Rk crdin At Beb (e REP idirkRoRlor indfostor AHRRIGHA,

gener at e fr@agmnnslt@matomzeasmbf/pdmmdammidnﬁ nto the expression vect or
constructs.  The recanshiuebesh Remk-Arhdd,9ahd 638 dhaifichlelifis/mh ane ar e

then conbined with cloned pronoter, trans ifon rnitiration onstant region,
3" unt r anshulttidemasgat ywedda desien am overlappingasst ef sypthesis oligoansieatidshto sequences

to forx exﬂ%@t&%ﬁrﬂtﬂleﬁ@ﬂs@ﬁuen’b@s Wﬁﬂﬁﬂéﬂﬂl@élsamfﬁbﬁcﬂﬂﬁ)\dﬁlgad@a&t@ms th ahtikral
expression constru S conbi E 0.a single ve oS0 t ransfected,
Ceri al Ty 1 FHEREE: GBS G RAPSY 81D CeRe LB BUPHRAY S HULET O PE REn ar e
t hen f usedsdqnedces im Ehrémwhys: esttingsxqfireeatadgniobiolide 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, HindlII 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 assemble into
overlapping double stranded sets that span segments of 150 - 400 nucleotides. The
pools are then used as templates to produce PCR amplification products of 150 -

400 nucleotides. Typically, a single variable region oligonucleotide set will be broken
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Plasm ds for use in construction of expression vectors for human Ith' are
descri bed bel ow. The plasm ds were constructed so that PCR an'd]'l &ty heavy

and 1 l'ight chain cDNA sequences coul d be usedpte QRf ruct
conpl ef‘gxhoég'\%ﬁzand | i ght chain mnigenes. These plasm dspgalrllJrS e u?ted to

express conpletely human, or chineric 1gG x or 1g&&x antibodies. Simlar
pl asm ds cdowiinte ows pools ddcH o separitesinglifiedito @eharateiaavoretBsping PEW ypes,

; , . : ¥ ¥ ; 0 Thus. i
anot her eéEgééﬁét%?TB%S@%%@%%%%@E%raé R poRER oy o amplBLlig 0 TS 11
anti - CD30 i tho dgmplete Yasiablewegiono At may gise be AedirabkiH®, includg pd dyerkappingsed t o

t t - ' i . Ln at | east
Oret oot | EAGHANIING K AR SRl PR, AIARRHL B AR Shg) 7 | CF

one function _groperty _an lnvention, such as binding
to CD3@. Mwanpadigatshain r the Agemitedf thewpmnerreavy chainn the BER gnplifreptionan be

conbi ned r@CRABIRARAdHet fiat EROMMIIY De BIORBA irfth HEEADEsToBG/eOS caitdusioRs to
create additional, reconbinantly-enhgi gne(g[,ed, human, anti - CD30 anti bodi es of .

the invention. Accor dffgcgnstiyeted-gapy haiyariabledegions AwitBEN provi des a
met hgddf or corbig@bwith @l@ied prdrho@E3fhn @ﬁﬁb@ﬁﬂ?&t@ﬁﬁ, mseamk' g%gi@m,aoahﬁmmg&h

anti body conprjisi 1 uman. heavy chai.n franewor regions a uman
neavy char PRIy Bl e FRCH R fiaich, ohBRRERR TR S3PEHA Yot

conpr ildes amstmitnoThe hehvyend digheclseh exgrestidr amstrhets am bocamnbidedaqoiences of
CDRs shown,_:i ' r. 11+ SEQ. : 30, 40,
a1 and  azyoele vEh OB anstbeiefls ekl Ratbte deb ok soptaceh/marFecidfipealiber P00

chai n CDRstellatvdrieh axe then fusersto form adfost ¢adl gxiprgssingthetincl@d®s conpri ses an ani no

aci d sequence sel ect : MRAS SH&D GRRSanS in
Figures 8. 10, or 12 s@g&{%ﬁﬁ%sl}ﬁé’g, 530 ﬁ%ﬁ?xﬁ%’ 3%%%%?046 it 48) :
2 propidy

- 28 WD 03/ U59esibed bgloNy- (5 eutbctai sp diah POReamplifigshWerwt aiidhs t he

abi | i tns t ovbkajshalighCERAn NG sdubhdey coildibaasadtd Reshstiuet &irtleeHedycawm be

determ nedlégSIH standar d Qi ndi .gssa s, such as those1 t forth in the

Exanpl es. (Ut chalnmipigeasy: Thash phmidy Gnyieiussy fRarress CORPISIFY BRER Ot i body

heavy and ¢higltic E¢@jxordgGRRMtthaxtissn Simpllayplasmids tacbé eshsyrucrgd dot exptessiohe i n

t he bindin ifici ffinit t] . '

Foconbi nand® et eat biath Bobirhiof 181 exessiil S ARMHod &l cfipithd Biifbda iafe

pref erabl ychednspr i se t he heavy and light chain CDR3s of | OFS. The

ot by 6 further ohuf ATRAIRG dspet CPIEEInR b the sifurdl feated dfa TH

ant i bodi est¥B# 3a4-CRS0 aféb%ﬁﬁg AERGOR St L%%Lgi‘?,gf SFRL arppged to create

é(é)g 8r di nglbstxaqchﬂalagﬂfdlahaﬂ h@ﬁ&o&htmgmo éxﬂiﬁoﬂil&yﬂmﬁ Tte_ﬁiiin;au tdabesncfzotionab ant | h
anti bodies c rising: unma eay, ai,n fr rk. regions,,a human

heavy chaﬁ’rﬁpﬁf%?ﬁf)&géflﬁiﬁ?cg? %ﬁwﬂﬁ% S ?%?Sﬁb‘&ﬁﬁﬁ ® on,ﬁgﬁeas% c*ﬁﬁ%&ﬁ heavy

chain one or more CDRs of 17G1, 2H9, or 5F11 can be combined recombinantly with known

25  human framework regions and CDRs to create additional, recombinantly-engineered,
human anti-CD30 antibodies of the invention.
Accordingly, in another embodiment, the invention provides a method for
preparing an anti-CD30 antibody comprising:
preparing an antibody comprising (1) human heavy chain framework
30 regions and human heavy chain CDRs, wherein at least one of the human heavy ‘chain
CDRs comprises an amino acid sequence selected from the amino acid sequences of
CDRs shown in Figures 7, 9, or 11 (SEQ ID NOs: 16, 17, 18, 28, 29, 30, 40, 41 and
42); and (2) human light chain framework regions and human light chain CDRs, wherein
at least one of the light chain CDRs comprises an amino acid sequence selected from the
35  amino acid sequences of CDRs shown in Figures 8, 10, or 12 (SEQ ID NOs: 22, 23, 24,
34, 35, 36, 46, 47 and 48);
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CDR3 regi on, wherein the human heavy chain CDR3 region is the heavy chain
CDR3 of 15 17Gl, 2H9, or S5F11 as shown in Figures 7, 9, or 11j{SEQ0P NOs:

18, 30, vh offebasand (2) human light chain f r amewor k r egip@Afysogediyean | i ght
chain CDRI region, a human |ight chain CDR2 region, and a human |ight chain

CDR3 regi on, V\,hereln the human [|ight chain CDR3 region is the light chain
CDR3 of 17Gl, 2H9, orwiEtéihthaantibedymethins thei apilitydo ®indi©,C1030.12 (SEQ |1 D NO

24, 36, or | t | further
conpr i se 1 LSRN BE fie R BRI PR AP 030 Al De dpltHninl s SR AORNTRY, | ¢
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t he presen effector .cells 9 01 WO 03/.059282 0440
(4) induc.ﬁ@ﬁ%&@w feifs e imriprheagy pRab CIC ey

e of
macr ophfiged 7GaANZHADror(SH) 1 lak BHb v irt Pighrusem 9GhiS0 @HQ]IBNCMUBJ 3 or 4p); Qﬂcﬂlst ant

K f at t f I I
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ant i bodi es light ¢t CDR2emgioonandsehembn bghti qlm@BBa region, whareipdhe bwnan, f or
exanpl e, bl&gﬁ!—éléﬁx ctmare Jo}‘ll% aals Cg§1 AH@DIU H{]Hcﬁlg)z egF@Pﬁ & slf?)%ﬁh' SA

protocol, microtiter es are puri at 2548 in

PBS, and t K& %clr@ear W tHEQ I B % 38epiAR), wherg the @ﬁtﬂmg bl‘EﬂSI%P
pl asma2é r oanEhRY-thayiiRiheLompes: Be Beaddadid ODRAGN/otehd ligitdhiia CIDRE of for

1-2 hours S a she th PBS/ T n an bat ed
with 8 goa?rVQﬁt ’%?nﬂéﬁq o e R AR el forphiape V8 BBt et SR
the light chain CDR1 of 17G1, 2H9 or 5F1 1.
The CDR1, 2, and/or 3 regions of the engineered antibodies described

above can comprise the exact amino acid sequence(s) as those of 17G1, 2H9, or 5F11
25  disclosed herein. However, the ordinarily skilled artisan will appreciate that some
deviation from the exact CDR sequences of 17G1, 2H9, or 5F11 may be possible while .
still retaining the ability of the antibody to bind CD30 effectively. Accordingly, in
another embodiment, the engineered antibody may be composed of one or more CDRs
that are, for example, 95%, 98% or 99.5% identical to one or more CDRs of 17G1, 2H9,
30 or5Fil.

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

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

35  expressing CD30;
(2) inhibiting binding of CD30 ligand binding to human CD30;
(3) inducing ADCC of tumor cells expressing CD30 in the presence of

effector cells;
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concentfated before affinity chromat ography wWith protein A sepharose
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it § bod: oAb b By R ohelrBa Fornb DE g at e erdddssadie; ng as
CD30 coat edvdflanSAngibatedson-2dames at3FEC alfhy platdy ¢ wWayhat with PBS/ Diveedi and can be
e 0100 B PN R S O oy S "
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wth 508 BoATEh TP et oyentf B 2D d DISUEUDSEID, Bletbiably ¥l Do eo”
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W|E‘|k| is can then b'? r each Eﬂl%t%&él?'ag Aedcribedabo vediah a@d’odbej ﬁb@l aifo !‘acgéénsﬂéd gcifi : c q
al kal i ne at as e es are deve and . anal yze
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cells are reacted with Fl uorescein-| abel ed_anti - hunan gG anti gé)gy under

the same conditions &< PHEY R aRtifd3¢ apibogdies ?ﬁl?fﬁedh}‘@@é‘ﬁﬁlc %5 can be

anal yzed byrdvhCoCan-iies bfidig lasks forgnbrioginabadtitviddpusidiehti®l. fupepRidntes to
gate

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 monoclonal antibodies
bind to unique epitopes, each antibody can be biotinylated using commercially
available reagents (Pierce, Rockford, IL). Competition studies using unlabeled
monoclonal antibodies and biotinylated monoclonal antibodies can be performed using

35  CD30 coated-ELISA plates as described above. Biotinylated MAD binding can be
detected with a strep-avidin-alkaline phosphatase probe.
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e.g., tunortells. odi e an ected far e sed on
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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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uMAb m ce, , as ,descri in deta herei n_ an

t

exenpl i f | che Tesfeidip apTOmRNonS Wik SAghhelents éegwnf'cw 7 ert‘fyé?i‘é’@éhseerg’&ﬂ cade

mai nt ai fred watimakiplomossuieddl yntilwsliéss t he case for transchromosomal (e.g.

K ' d I b VWO 02/.43 I
S e X e e s i A el
anti bodi esabé fi@@@lt:(@l@g ingtdce) @Memmvimthbgléfﬁdayy umnhsd@tih'thagdbytbsm
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cl assical ar BRAIE | sotyp g SW tc esl a tranégenl c

or transchf@rissewpi, bnwdmmhﬁfcslm‘mg Cﬂ??é!ﬁ: Wh@bmm@t ltlf@nqifesir@n xghsivgen

stinmulagion with a heterol ogous antlbody repert0| re, requires that the

het er ol ogous i rr%g%g .obul | enes ﬁ: tained within the transgenic

animal functio g{9 Vet at hway of B-cell devel opnent.

Thi s incl udes, ﬂo)rmgﬁaﬁﬁﬁijrmlfbmdmg)toy@ﬁww tching of the heterol ogous heavy

chai n transgene geendin : I t 0 produce
gene ﬁlﬁ&’ td Qu&q% ehitdR AR EH3d 0 e(iﬁ)[ﬁﬁategl? g%sﬁqghtg%h&t b

i sotype switchin ne- or OW n

Ies: (1) high
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(3) achs vaphQBeRifoRiddig o BSEnle®pitbh@. | ¢ exclusion, (4) expression of

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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15: 7305- 7316 (1991); Taedi@slag oéatapsgemqmntransrmmallnmmmemanr@M) For
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conpri ses encodi n
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 tfransgene 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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are desi gnédﬂtah soueherg ray eoisebtsiandrolbred, bysumheramnaf dpnmgamih@ds ohosye

speci fyi ngb% Bﬁxthé%%ﬁ‘a%% J&%o%?%%%ﬁﬁg%gnﬁxeﬁé’ !oh &fé&%ﬁ&é’&es?n%& oftthé

pronDter/en ancer noti f m ni us conprlse portlon of
the genomi Basinehpwblskas sepnencsdnformatiomglating tp dmgunggiobilin gyieh ghregione. | not at

a terramuss&fueﬁda@ (PER &:QiD), Nd@! @ichdmge@flﬁ7mﬁl7§§§@99w|S1c?&aﬂédﬁtl PD{tlt ion (e.g.,
i nterveni ng seque ortio ereof) as co r.e

nat ur al | y- SE&Y? 1ﬂé§béﬁgl( %) ‘iPrcF@EII%OPThﬁ 8”‘5?6‘)5 H]ia]rﬁe CB‘Pnathe

i nvention, retahangerdamgeh:IgOu@heavtyraadsl;ghtchmmmhn@giohwlin uaegeres agefoendfi®e hunan

ant  bod €5, TR0, RNAIINED Lo28F e JRBred PR i Fislfro BTk B0 [ s

25-50 or copl es ransgene descti
08/ 24884 (e.g., pHC The tq@mig@pebu@d touigeneralie tmtmaemmoahmwgmamabumdéo copy

of a ljght ﬁ%ﬁb@mbflﬁﬂﬁxﬁ%di { hifbdidd #mb&&o‘}l influd®a hek af VO
98/24884 g t he offsprln red V\nththeJ ﬁted ani mal described in

Exanpl e 10traRsEeRg T URASIHB Y *%ﬁp‘?ﬁﬂ’% airlgash P%"Qrb'”l SEPRty ORGAIVRISHY, of
t hese t hr egedd Riinent, SHE j'bmmg gene segment and at least one constant region gene segment.

The immunoglobulin light chain transgene comprises DNA encoding at least one

variable gene segment, one joining gene segment and at least one constant region gene

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

35  notrearranged so as to encode a functional immunoglobulin light or heavy chain. Such
unrearranged transgenes support recombination of the V, D, and J gene segments
(functional rearrangement) and preferably support incorporation of all or a portion of a
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ani mal s have the foll ow ng genotype: a single copy (per haploid set of
chronosones) of 30 a human heavy chain unrearranged nini-| ocus((dg§dfitbed in
Exanplew%an%gz 08/ 24884), a single copy (per haploid ﬁ@%n@&m@mﬁanSOHES)
of a rearranged human K [|ight chain construct (described in Exanple 14 of
WD 98124884), and a deletion at each endogenous nouse heavy chain | ocus

t hat renov&sregioh gehe tdpmdnt mmb@&aﬂtaﬂﬁe&emdhmmxmdgmnhbhdaviyrbhanamnlhlﬁ 10 of
WO 98/ 24884) . -an: ) e that are 35 honbzygous for the
deletion o ettﬁaggé%@ée}g%h@ Sg‘?to\,\qg)agfan D98/ 24884) to produce

of fspring that are hmmaetmwmmﬁhd@amgeommmpmmwgw t he
human heavy. I i eet ed
wth -35 v0a e g T erRS St epritbs R pPIRR A T B
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i sol ated fLamiBYEeRuIADrPHM ﬂ@ﬂceé‘ree% ”Pﬂ&ﬁﬁ)‘?ﬁﬁ'énhﬁné@kst Bla&@%ﬁ&h feBiohb! 1pl19é‘ man

heavy and |1 ght chaj.ns because t ey contain only a S|n8 e .copy aof each gene.
5 Furt her mBP@r apg splicg-aqeepier sagNeRsss WRHAmerFSﬁl@gaqea%m gatiemeianas apdihse

heavy chai lige, cBRpaids Eoepbnding g pRALSS déﬁwg@frbﬁﬂw h@t@ﬁn@ (ﬁ@'m\IAOFSIueﬁ are
nonfunctlonalzﬁy virtue of h e delet annlna ge regi on |n{ro uced
as descri bEBUAPTESSHIANCE Bay, ?i“T?Wat encg i the BT afelate

subst ah i akpdcieaof tlemonhutias alinced lukesd mlthé ubﬁ:nﬁmno&nemaﬁiple hofnan regards to

t he human t chains be xpressi.on of th copy of the
10 rearrang[%@uﬁo ]ﬁulklgg eﬁ?&g?étf H‘a§ EH'IL? dePI etﬁné%ﬁnle gthﬁr?‘%Bprl cally
excl ude thannmamglahgmmﬂlancﬁr stqlmneﬂﬂugsﬂmtrmgsmcmmd Adtebdtvelyai n genes

in a signi fs,)‘mtl(f Lregul {oﬁgéqggnc% [n%yclfé 1h§0rpgfa?gdqﬁ{oeiﬂf: Frraﬂ%%gg%ﬁeréﬂ%uch

t ranschr onbsona | obulin
production smthwcaegulgﬁm pagapmCces @mqt@pmlogoaem ] ﬁmcmgna:hméﬁaanmpe ;hag isi | ar

to thajs of xgowaid U&uﬂﬁ&tﬁﬁll Thue Jn%fne@éﬁﬁﬁlﬁnal& nS &ﬂ:‘ wBnédie
Zen | nact i vat e

endogenous 1g nogl | evel s
will rangea‘fercl?giﬂa?fiﬁﬁco 1qg F‘bcoi’éefﬁb‘ﬂﬂ‘%ﬁu%lbﬁfﬁ %P@P ?/SEFC‘S‘%)’%“& B e g/ m

i deal |y at peﬂnﬁ@@tﬂeaapuhcés dF anplitd-acobbmid she bf aprgene/ahpaddrendif. Fbfecting a
switch to | flron?gygi;él has been intt Od‘kjﬁctﬁ Into the trag%gﬁ !%: Mpuse t he
adul t mous& SPRRTTIESE 8 POgHqTy Eg%rf"é‘?‘ér‘%}‘ﬁ‘i“% Uy RRE | gG
to |1 gM rat alegst bhe brtenmalo(i e, owieat ai tarmines oHimatporteon) deleten of angerssealial gr eat er

than agput D%@AV ii'oﬁf(g l?xll%rl'v% inﬁ%e&%@fx?hgﬁ PIZ;B&ESH ﬂ‘?e?goﬁ H’Sﬂ}g%ag?f&) fRecell's

expr ess exclus ertoire
appr oxi mat éaﬁll?ﬂélb"%@mglﬁ g lpsuspuse usual ly at | east about 10% as

hi gh, preferably 25 ‘Ix@a%&%@é éfﬁB@dmﬁﬁﬂ@FtﬁHMenﬂén lReginsgBnidliput a thousand

HES N L R RN
regions i ph¢ @ﬂﬂcaeljf 2-n0 mrﬁrsemafﬁnﬁe 2§e3mﬁ&nor“£f¢epﬁs bﬂﬂhnﬁ@bgﬁ@uldemlbw lih
t y p| ¢ a%% ec O Icléuog Vﬁbﬁ#&?@%ﬁ (Q %l fp lor pﬁCQ)f brp:rli gvh{hy anaa%tilln crgn%alRir Ot el ns,
smgle copy of a light chain transgene described in Examples 3, 6, 8, or 14 of WO
98/24884, and the offspring bred with the J;; deleted animal described 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 98/24384) 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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Typically, the i munoglobulins will exhibit an affinity (ICD) for

presel ected anti gens of 30 below 10' M such as of bel ow 10- B"
1040 M ower. In some enbodinents, it may be pr generate
nonhunaﬁroaﬁ‘lyo?’ra s!é wi th predeterm ned repertoi res tolim ?&%ﬁ%@&/ﬁ'{{ ection of V
genes represented in the antibody response to a predetermned antigen type.
A heavy chahfipdnkans ﬂﬁ’él?foagi/ddﬂ%&l of REBIEMEhHQ6nd| AREBSALY £raidtBihesONPr i se, for
exanpl e, huma.n VH genes Ich are preferentially used in antibody 35
responses PRI predeternined antigen type in humans. Alternatively, sone
VH genes may be exclBickdtd 1§61@t&ﬂﬁ1‘0€lﬁ§lldheﬁh drﬁﬁ@lrdrem&oﬁpﬁcﬂ:amm@af@mas
(e.g., hav ﬁlF Illaelllho enco@ﬁ%ﬁ % ﬁg%r;s for the

pr edet er m gra:ag ?‘afeﬂl auf)er & @ ﬁﬁ’&'@ g%)pé’ et ation
and af f b ni ﬂ?jarthhmqae,rtheggmlbbe amosptmfmgrﬂmre:gatds to BGmaf of tidRODEVWRHAME0- 59282
ot oo Bl iAol IR s [y cRi Yot Sol EELEIPRRIRARna) by iilo o1

cont ai ni ng vari ous he nent's SucC € Seg nts .
may be readhd delétdernpaniing theelﬂgaglobymrdtbabcd ald clescnbtrd orExphplescahtl nﬁWOas

bei ng {1 OMyg3pee! PertRhnBrd AUHMAI SachdiRB thi célrs%ﬁq)%%&maﬁédmé

Transgeni ¢ and transc rorméoma nonhuman_ ani nal's, e, descrl bed
above can Brgardsiodheleeman enmonssrlight shey n%beraumxpmsewncﬂf th"e@@@iﬁ mmwf the
prepar afi Oﬂeéﬁfaném@urﬁéﬁ k%@ﬁt@}mﬂgéneceﬂnl zﬁleﬁéﬂ[ eﬁﬂl@&yﬁaaﬂy exdla@l @t i vely, the

transgenic animals c e inmmunized with co ng human, 0. The
ani mal s wi FFETRGFIET O ?émfc dggenqus melse Kndrigre cfal%ggnew e &nHErapt a

I ntratr ans@abeorsef B&Bllg.econbi nati on 10 (cis-switching) and express

i mmunogl obul i ns reactj v, C1330. i mMunogl.obu |ns can be human

anti bodi es (al so ref ?f?%ﬂ%%%%emﬁm}%ﬁﬁ%ﬂ8§° 4 AoppugaR gmfna?sv\ﬁégr’el n the
heavy and mhiightwillleahibitioinyyepldbidis ppoducann edtda hgmlﬁaamtrrepm'tmsgbakby

sequenges I ri and V
;ogi on't oc SRRl o s SPAUBRRRROGE! TGS, Y RARRE b SO T, oo
human 15 amshietsodie @gdwnowelgrmhw heen a@cbeatn@, tb@:t;g@lamrmlmoggo ubizdevelnl to a
pol ypept, i d%ﬁ%@ﬂ:&n aBRRUIESD 1Y@/ HUGER i, REfMBIP0BR0SHAFR tidRgy & human

JL or ment, .eve t hough ot heE1 ‘non- m i ne, seq ue&ces may be

present as Teésw&@m Sae/iddhen miiamerascapanle R eine? Faitch o JeGr o ey
reconbi nat hagibdeiintréductd énty dlid @lsgenic Giauas, thé a@ﬁﬁﬂlo&fﬁtaﬁ@@}'serﬁhﬁﬁ fre

t l.east. 8 t h
cate 280 b T BREmAPHERoE Tl . SR E R ae Fa PR HERS Ty 6 oysude pREEREL e of
the vari abhmuseglmgmeraé,rgeaatmﬂldmdbdm 10tymrefgablyl 4he &84 ottiesplepnasént on the
transgene; dﬂ{}é}eﬁo&%%}lg%m&e%gaﬂgw %H?i?ﬁa% lgf}e[%}afényarl abl e regi on sequences

are encode on the transgene. However,
si nce non-germ i ne sddgappasigraEll Iii@ﬁtuymé@ﬁmﬂgﬂ thairhoma imamativomonsel VJ and

VDU of ni sy MTPIbORE YRS AN biaradb B2 Sk br B{oeabe@ﬁémweaveaaone

Whi ch &5 e BB BoMEEY By THHARIOR Lt fmaféeuérgéﬁs” ol W Gae” PR

human trans@&rbe@sdducad td&pelgﬁﬁg’rj)mm@n@foﬁﬁﬁ niter oﬂ&]mfe@aitl\waﬁdﬁlragmnsger mine
sequences grﬁg g ndd Vi dHlaI nucl eot i deTBOSI .tion 0) IVM |l wﬂfl'%y ul n or near CDRs,
or in regi oduced 1nto the mousé génome €se immunoglobulins pically 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 107® M or even lower. In some
embodiments, it may be preferable to generate nonhuman animals with predetermined
repertoires to limit the selection of V genes represented in the antibody response to a
predetermined antigen type. A heavy chain transgene having a predetermined repertoire
may comprise, for example, human V,; genes which are preferentially used in antibody
35  responses to the predetermined antigen type in humans. Alternatively, some V; genes
may be excluded from a defined repertoire for various reasons (e.g., have a low
likelthood 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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where somatic nutations are known to cluster. 30 Human anti bodi es mmq‘n bi nd
to the predeterm ned antigen can result fromisotype swtchi né], 4 t hat

human a@bi&,lg;ag.jzﬁ conprising a human sequence y chain (spehugsosie Y2a, y2B,
or y3) and a human sequence light chain (such as kappa) are produced. Such

| sotype-swi tched human anti bodi es often contain one or nore somatic . _

mutatio 3( sa:ertefciyhthmaﬂld)y Thaus, tphier wareiaﬂhdx@sfma? ?ﬂmtxamnge@é t@:ﬁaihhlg(lfari‘gﬂi hﬁitavyabout f

10 residue as result of aff.inity matyfrati nd selection o

5ol 6 byos e B ekl ledtiis, SEaHidne b Rbis Moo beTRAd LA P BCCC O

anti gen chhybriizgionTinE¥¢A Iseqrrenaing) a6 beingy froera species bbdigasismegthérdhan thiendi ng

af fi nitiesuglﬁlggnig%n}ﬁ?how 10 M such as of below 10 s M 10"9 Mor 10"10 M
we - 0

or even |lo . JUN 1006 WD 03/059282 PCT/ US03/ 00440 Anot her aspect of
the i nvention i ncl uddsansgenis pad gapscheamgsond nonhwaparanémalgye. g5 BYLSe AY onpsomal

nonhunan agéstBb&l Asoveear bt Rafulifes vith, ThexBopR! h pufiiBa Berddsabinafr generate
hybri domas express&g& human nonogcl onal anti bodi h bind with high

wh
af finity (Begaration@et-DBfaptgen angdforcslly smﬁsswa@ﬁ%% aét,%maﬁi'valaoﬂﬁéﬁamgemc
eangi genL ! &niw}i?m:t .KD. felgc -gfio MDBO.CEh@ 'f ﬁﬁlﬁﬂﬁ%gag M
anti bo avi,n n n 0 e|l ow 10! such as. el pw
10 Moy 8 Brtel whithiidetudiolar bR ot re S8 eSS pance
((fj1 ?P{?%]el():lﬁgﬁﬁﬂ-mgiyc}iing)amle&ﬁiﬁln i 'Iﬁﬂgﬁoglbbﬂhl}sb‘;ﬁr?ﬁt/e ?ﬁuhr(g[i)B%icﬁhé)ihn?rgt ‘g%ggn CD30
wherein th@%ﬁ’i‘%@@’d@ﬂ‘?é’ﬁ%?’? g‘ﬁ%‘:gnf%u%&ﬁ%éndaa Osfée%&ﬂg@éoeaﬁ ‘iq‘guﬁl%a%csﬁ(;lller‘f{g féorrpo’sed of
(1) a |i ghantiiedien™) wherein the heeyy amd hightichginpohygepiidgstare encodgdibpdamahi ch i s
subst anti a ' ' t O | ' VL
cone. cognontgeiieRianbies hith AARARN CLuoRRIUBHE BIGREAR iftafod WPV T
havi ng a pERIFasteERINaioFabigiws. a5Vl 352 @ﬁquaq? S¢ducaeas thess hyrgarny
pol ypelt i ﬂ&tﬂﬁﬁ%ﬁ;&ﬁ@b@m&ﬂtﬂf&iﬂ?é@&aﬂmﬁ Eﬁﬂ@ntﬁ@ﬂf&@ﬁélyﬁé%ﬁlﬁdéée@ehu&ﬁﬂ _
sequence eavgé ali %om{pse of a aiiagﬁa c n éarallna e region having
a pol ypept FYEUELEY A TEEERNILH Y8 LTrseant 48 € & B S Fide
rs] equence eﬁmugledthbynm-g((amfame\éeqmes s8Ry ive presemtisiaanallt of sandatic egitation axld a
uman JH ne const.ant r.eqi o avi a tide.sequence
nhieh To <TG YRS VIpd i Bllon iGN I B BFBLCH BB
human CH gemén siedypinally @deash 80 gercentomeedad Inf humaghgaffingi V.Y, indrimthesasc| onal
ant i bog esoﬁ%hﬁ%ﬁam@%eg?geé?ﬁmﬁﬁcﬁe‘qhgﬁi A 1%t 8 PELERG iy vﬁ'f&BﬁﬂgEi@ﬂst he

repertoire of man varia reglion g egnents i n a transgeni ¢ nonhuman
ani mal havi§ueedse iy masygrrnbing sequgncsspress AL e ansgrne; IBi i n

t ransgene, p&ad ofBidi@ 6f teVarikble Repibi béREHEIsAgE éitb@ed by Bukien ge@nlieV gene
transgene con‘glr&{?si ng V retgi ?DI‘F‘%ene E@ ments. whi ch are. not 25 present in said
i nt egr at ed>TIREHTS ﬁ‘%ﬁ?}t&ﬁ’l BUPRFECRT-ahOYERT: SIBF ¢ BOP-EFTHEIG SPAYIEY #Fr ansgene i s
a yeast ar introiloged| bycsonmatio smmeticroand V4§ and) VJoming thediurparhseqaenceldnabodits  (Vs)
gene me - OC ' I be
Il ot outh Reabuy By Tl BAR IoE ey ﬁagﬁg?%%@ﬁ%o‘fwﬁ@fggﬁ%

out - of - or deaquesces) which are not encoded by human V, D, or J gene segments as found in the

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 y1, y2a, y2B, or ¥3) and a human sequence light chain (such as kappa) are
produced. Such isotype-switched human antibodies often contain one or more somatic
mutation(s), typically in the variable region and often in or within about 10 residues of a

35 CDR) as a result of affinity maturation and selection of B cells by antigen, particularly
subsequent to secondary (or subsequent) antigen challenge. These high affinity human
antibodies may have binding affinities (Kp) of below 107 M, such as of below 107 M,
10° M or 10"° M or even lower.
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omtted V gene segnents. Oten at |east five or nore functlonal Xgﬁgm
segnents are 30 contained on the YAC. In this variation, Q)SJ to
make a ‘gvbhad}ﬁ)gﬁ%c ani mal produced by the V repertoire ei‘@%‘?}%bﬂbﬂﬂat hod,
wherei n"t'he ani'nal expresses an imunogl obulin chain conprising a varlable
regi on sequence encoded by a V region gene segnent present on the V region
transgene and a C Femm&@medfmelﬁMuhui@Iudebwédll@.fal‘éﬂ%wfroﬁytrz{iﬁgéiﬁc of the
V repertoire, ex nS| on trans en| s 35 at | east

di stinct V ’égﬁ@ SB‘élgE’é‘?fnggla@cﬂmrﬁ esziﬁ T o hedised ¢ ° about
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funcr:ﬂturmal YACs havi agluﬁﬂnex@mﬂeﬁght\éhaﬁmmosé@peat)@lfgen madnben&med into a
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sequences MEY OpL10 I'c engrneerin
restricti onoldpgélsklseﬁﬂmam@emdgé&yfaa@mn englsegmempimst esi s or ot her

sui tabjg method) aft %%uﬁﬁﬁ'sk:&@énb@ﬁed\g %gﬁfémﬂr;%s&?of 29& hea gf%ﬁaﬁﬁ%ﬂaﬂlé e,

prior to introduction into a nouse nouse .prozyg . Methods of
proopagat i nFFEIMENAVIng 3 Py PeRtidgseqwnge Hhech inspbrtantioly idsntisale @sm Lgeptife el ude

15t br ee;zl: ngeq?leﬁdewi@gmwy @ﬁmﬁaitl V@agena%%i@t mymﬁamgam@g&ﬂxem( & huma#n i,

(0] I Ona a VA ctlLon Vi

B per ol r stk B8 (Ahtleelant e Byint reoiePtils e il q’d‘ﬂ“tsﬁ}ég%ahi‘he
transgeni cidenticahto anpylypeptideestqirerios eacyded bacidgmeamd;, gw segtheh‘y t he

practi dc’”er | ncl udigiy ngééiég&@ﬁi *}n raBI B8 3h BSdno wﬁaf‘m%tﬁgr %ng

I ncl udi ng hunman I% t ransgen enes encodi ng_ o
| ynphocyt eChPétcan ks facrlhteterirhzfemmemedafers@cppn g dessrepentpighofiyman Ya}‘lahlman
sequence 1- E@.%A&héﬁts B 24693 nRYnoAh AR S8ARI ﬁaﬁﬁgi%ehaﬁﬁb @gm%ﬁsﬁéleanded v
ert OI
F

regi on transglpg Al t hough t he ore Oi n descr
preferr ed HPap Amimige Hh’é&é?ﬁg@n FRigRe Q@& ARIEUCHE RPran
nonocl onal therdehdindiads garie traiBgenavanirisiny Vatgion gendsgnivant whiah erccmnt enpl at ed

o B RS 3Bl R el BB T
t r ansgene; trandgene ibragressfemticiahthramesaon cethpiisigg amoﬂtmnxfrarhmgzadVg eaV¥y and
‘(Vx) gene segment array, as may naturally occur in a2 human genome or as may be
spliced together separately by recombinant methods, which may include out-of-order or
omitted V gene segments. Often at least five or more functional V gene segments are
30  contained on the YAC. In this variation, it is possible to make a transgenic animal
produced by the V repertoire expansion method, wherein the animal expresses an
immunoglobulin chain comprising a variable region sequence encoded by a V region
gene segment present on the V region transgene and a C region encoded on the human
Ig transgene. By means of the V repertoire expansion method, transgenic animals
35 having at least 5 distinct V genes can be generated; as can animals containing at least
about 24 V genes or more. Some V gene segments may be non-functional (e.g.,
pseudogenes and the like); these segments may be retained or may be selectively deleted

by recombinant methods available to the skilled artisan, if desired.
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unrearranged |ight immunoglobulin transgene; 30 Ill. Transgenig1ahriales
containing a rearranged heavy and an unrearranged |ight inmmunoglobulin

t ransge@]) o7aiRthsh V. Transgeni c ani mal s contai ning a rearr aogagohe@awy and
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unrearranged light immunoglobulin transgene; and
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target cell. The "anti-enhancement factor portion" can be an antibody, functional
antibody fragment or a ligand that binds to a given molecule, e.g., an antigen or a

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

35  bind a cytotoxic T-cell (e.g. via CD2, CD3, CDS8, CD28, CD4, CD40, ICAM-1 or other
immune cell that results in an increased immune response against the target cell).
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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 HAQ22CL1 and has the accession no. CRL
11177.

35 In still other preferred embodiments, the binding specificity for an Fe
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
Al-
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i nvol ved in antjgen binding w
activation phases of an mn:mme response. Exemplary immune cells include a cell of a

myeloid or lymphoid origin, e.g., lymphocytes (e.g., B cells and T cells including
cytolytic T cells (CTLs)), killer cells, natural killer cells, macrophages, monocytes,
eosinophils, neutrophils, polymorphonuclear cells; granulocytes, mast cells, and

30  basophils. Some effector cells express specific Fc receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of inducing
antibody-dependent cell-mediated cytotoxicity (ADCC), e.g., a neutrophil capable of
inducing ADCC. For example, monocytes, macrophages, which express FcR are
involved in specific killing of target cells and presenting antigens to other components

35  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 FcR on an effector cell can be regulated by humoral factors

such as cytokines. For example, expression of FcyRI has been found to be up-regulated
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cor respondi ng p05| ions In the use. antib substitutions are known
to i nproveABPHEAUG 11496 zisan ety Hysepsen Pa éﬂf Aerhsatiogdd 3474 Siepberger

| nEt ?ntcef elrdlt, IIﬂ@ﬂiaﬁSnalgﬂx%ﬁmcﬁffb@WOl%/@QS@ Crbyiy afzﬂm&PaﬁﬁeNolzggi@g@xj or
substitute e referre er.ej n,.as. m altere

ant i bodi es%aqwé’ ef&?ﬁ’?‘ﬁﬁ?ﬁ? el AARPYSRFT &%4’9:30 ]%aﬁ? 25??%@5?{8?‘{?%

ant i bodi es24&la4l- 1&433)nbhwlai)r(aBS'BrPtI*imSéMé!sB%SHABrﬂmu(et aht 198G di.dsymusnod

humani zed g88.5bodE &5 %%Pflh%%@7%?§@£s g?%'l%b‘?g Whirffurl er aFSl9RY! Bhc. RALI NI,

or substltutlng portrons o ¥
47:999-1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al., 1988, J. Natl
Cancer Inst. 80:1553-1559).

The chimeric antibody can be further 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
mmmunoglobulin 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-GPIIy]II, 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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30 exanpl e, an antibody can be nodified by deleting the constan@lr‘@gi R and
replacing it wth a constant region neant to increase half-life, g} )
serum hgid gslgséRz stability or affinity of the antibody. pémysomebsfa cation is
wi thin the scope of the invention so long as the bispecific and

mul tispecific nolecule has at | east one antigen binding region specific for
an FcyR an@redupgrhley SDR substigiion AbS ePatenit 5225 2ifs Yoy ef 25 1886 plature B21:502

mul ti speci 5bs; Vath6&/4h@s aL19881ScRAESEIY: 1531V GRI BRMI&GH? &@%sﬁmzxgggﬁcngsghempgil
. |

t echni ques e. D. M Kranz et all (1981) Proc. Natl. :
78:5807), 'I%izﬁﬁﬁ%ﬁﬂm'techni gues (See U. S. Patent 4,474,893, to Reading), or
reconbi nant DNA t echmihofhe CDRs ¥ PatiORarBiinit antiBydg QL IRGEPLEEBWEAA0 | n
parti cu%ar bti%;))e i fiﬁ and. mul t iCﬁgﬁCi f}}f nol ecfl{he?f theggrefen .J,nvention
can be relEY 06@‘”&8 & BgRmgn 2K o qab ome it the EHRRTPIAFE ™, e. g.,

t he anti - heiRhamdn &R s. GD80orly nedeasspry perdplace ithe mambersofr@DReteqoitsd Forown i n
the art ang. e | | vided herein. For exanple, each

bi ndi ng spggdﬂgzﬁﬂﬁggﬁnéﬂ%&gggﬁ%ﬁg@%?lfec}pé%aépgﬁﬁ't i speci fic nol ecul e can be
gener at ed ‘separ at el y Aqrantibhdy cabé bymenided by amnmethod; Wbich ivWamabteef bi ndi ng

specificitj LWAS: QA ' , [ - [ §
cross- | hk%ﬁ’zil%‘ aER! £ BT FATOR W inhalfBbdy Bk SEBR! deielrom 5

ents _ca e _use ugat i on.

cr oss- 19 nknpgrhagan astibadyr (Winterrdeseribes g methed vdpi¢hypay be used te prepare the
al\ltlsg)cm( B ;r&hdmb%i&@mib)ggtesbmgﬁﬁﬁngﬁ& %;&E&Jﬁm@aﬁém digpicaRinsGR 21886 38N Z0i C
; I I . , . '

N- succi ni ngﬂﬁﬁ Q@%@@B%w ?é%dﬂ’weasemgﬁ%fﬁah Is ceppsply incorperated by gefreRucsi mi dy |
i— (N malkei Wfldh?mmﬂ)gﬁm? bhaapamdgwid?é&gm{%hgm EDRssTE olfgwiﬁﬁizl leét?%sim-gb,

ar povs s - . - . 1 Uu,. I oC.
ot | o qatiredtia miyiBidbise ARl 0k BRRRRE Anpricion G 4Mgaad PR, oy
Paul usl5 ( B&lwrianized detibddies to K Begptaxs for lgumatbglabaly .G Br éhivean MonatuclegBci ence
(1985) 229}’%%?&??@ 15 and A ennie et al. (J. Immunol. (1987) 139:

. erer

2367-2375) rred conjugating agents, are SATA and_ sul f o- SMCC, bot h
avai |l abl e from Pi er c&lenhwithighe seppe(afdekmyenrtion arp chimpgricanddmmsnizgdng

speci fi ;:i Ej bﬁ@ba@ie@,lifﬁlﬁﬂ%&pﬁkﬁﬁicgﬁaiﬁo agmg.\/ﬁa%ﬁisasﬂitat@a,i 86L& S adcfeh.eYn]?a?hbe
conjugated via su r ondi -term ny |l nge. regions o e
S0 hoavy BRECHE proféed byprugrdirPogiesnare Sam BohPHERGophE Binge. 20
regi on20 s fratefvoddrepmne suthadsno anpood bindiheto he aatipéh yiorydxamelel thees,
preferably DY ] 0nj i . ' . [ nai
Speci 1 ci ¢ oizRl iRibodt BaFRBlIRL I3k, bl AL 1Bkt AR Yoot ) o
in the santcghwstandsitplagl withhedinogiciskledated atithg comesppudingipesidonshia the
bi'spect 1 Cudk ithligPSGH bsiTRAREN LR by (MRptoWindihb KuhaRize 25 Fab X
F(ab')2 or ligand x Fab fusion protein. A bispecific . and nultjspecific
mol ecul e oftRAEEsS|R (Rerpntighn insane inglapresy dehodiordn sthictearee asklsaxs Refte
chai n 2| egdded, dlbeh, ctSubstiinedlate reffteddtolhese aé fiodifedd inki®dYies or stdigd € chain
bi specific thq%)ﬁcul e conprising one single chain antibody and a bindi ng
det er m nanf™HHEF: s ngl e chai n bispecific nolecule conprising :

The term modified antibody is also intended to include antibodies, such

as monoclonal antibodies, chimeric antibodies, and humanized antibodies which have
been modified by, e.g., deleting, adding, or substituting portions of the antibody. For

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

35 Bispecific and multispecific molecules of the present invention can be
made using chemical techniques (see e.g., D. M. Kranz et af. (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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two binding determ nants. Bispecific and nultispecific nolecul es can al so be
singl e 30 chain nolecules or may conprise at |east two single GHalUN 2006

mol ecul gsp oRbAQAS for preparing bi- and nultspecific nMplegaithsesas €
described for exanple in U S. Patent Nunmber 5,260,203; U. S. Patent Nunber

5, 455,030; U.S. Patent Nunber 4,881,175; U S. Patent Nunmber 5,132,405; U S.
Pat ent Nunmber 5, 091, Htpartiduar, Hapeeific addrbeitisp&sild molibles Wf $he Rateant Nunber

5,013, 653; ; : ? X . : r

3482, s2s. PR EAERE plEsly boARBuk inetlsdiuche binttal BEMoiQUIPEL e
speci fic taaHdERsandantiHeD30 hindingspepificitipsywing methods known o heweirindassay
(ELI'SA),  a descabe@ inHeNQampRY prévided hdrfieS P%F@J(a&gbl%; eadh %%cﬁﬁitg of tig OWt h
i nhi biti on%?, or. a - ?xg,gl U_I}l 7006 WO Og/ 059282 PCT/ US03/ 40 WeStern Bl ot
Assay. Eacbispeeifingad mytuspseitisdpelegyly gan ke getesated genarately sad them Goppigated to

anti body cofpbgxier. ofVhp@tieitibdiap spetifdifsd arb yr&tomb oy pépdides | ahelegdofr eagent

(e.g., an _antibod speclLfic for the copplex qf interest. FEor anple, the
FoReant | bodguPlng kS Tiag frentiseb dpation b g vaen OnBigRn, FeemPkey
ant i body orrasinkigyagenadgndade provdin &l carboddgmidee Bi-ardingperlyl-Siazatylly binds to

t he anti bogy:- ' -8t i -t xes can be detected
usi ng any %o&i&\%&%%ﬁgﬁOiﬁ%éﬂlﬂgh%%%%%g1§'a9@3@%h§1 e, the antibody can
be r adil®ac phemstignadihaleinide (ePIXNY dNisuceinimidy b3 {Rpividpidithio)prepinatedSBDP),or

e, Vel o T i
G on. SRAbMSSec B4 QLIS Ao Bo L BBRSE B B PRUTSYR  ,1
1086, whi cISMGC) (580 F Rorkammarshy of af e . Her leg, 16011686 oM paal (1985bpe

can be detpesd. BhtIDA caY G TSR B2EBH4RN COHRE nfeths Yndl A thB e @scifbeiydulhat | ON

Che b esoni Bl ieoRit S GRS 78 in narehn g b isaas et s} or 4
fragnens thed &nnicanj/ugalnedunel. 6 98TE L 3NEI6T-Q3TH). Rryfermd cbnjugstisg apehtst oxi n,

a drug (e. [ n t adhot oxh. - n are
referred t%r%segg‘lq n@?“ﬂﬁﬁﬁﬁgﬁ?‘uﬁﬁ éebslg.ﬁro m%ﬁ%@%%é@ﬁé%@ﬁ%ﬁ% E@'ude one
or nore cytotoxins arWhertherhinding spestficitiesars entbddics. (2. gA twpthonuwized or

t ot oxXi ) , . ' ' i ki ll
cytot oxi ¢ afelaicd, hes LaisSodipAleRh Sgﬂﬂgi‘l}f%lsbé?ﬁmé SRAE Bltehfin P um >

cells. Exanpl.es C e taxol ;. "~ cytochal gram ci g , e

broni de, eXegipRieof the Fupdeaviy chaingy b7 garticulagly gsefsirad conbpdigpant ithe, Ringe

vi nbl agdi neegiswisahibdiiiad teleniRiid RinGidd nuetiben 6f m&%ﬁm réHidved! srsferatdn b, 3gion

di one, mtoxantrone, mthranycin, actinomycin D, 1-dehydrotestosterone,

gl ucocorti ¢OFYYUEP8cai ne, tetracai ne, |idocaine; propranolol, and puronmycin
and 25 anal ogs or homultagaivchebedf bindingtspdifcities capbuticodedants séme f or mi ng
i nmunoconj is : ]
ant ot abol Fegb e Cxhfiied i @Rk B4 A e e 1 o, O melliih Bl florty
cyt ar abi ne usgfuf wheredbe bispecifieand maltispegific malgaude ismgMAdgevAd, dAg x Fab,
mechl opet hag, &GF(aIS'ﬁE SeRAna R IABE iprotefie| £ BRPEGc 6RAd Mdkdpasific BRMbdule of

the invention, e.g., a bispecific molecule can be a single chain molecule, such as a single .

chain bispecific antibody, a single chain bispecific molecule comprising one single chain
antibody and a binding determinant, or a single chain bispecific molecule comprising
two binding determinants. Bispecific and multispecific molecules can also be single
30 chain molecules or may comprise at least two single chain molecules. Methods for
preparing bi- and multspecific molecules are described for example in U.S. Patent
Number 5,260,203; U.S. Patent Number 5,455,030; U.S. Patent Number 4,881,175;
U.S. Patent Number 5,132,405; U.S. Patent Number 5,091,513; U.S. Patent Number
5,476,786; U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498; and U.S.
35  Patent Number 5,482,858.
Binding of the bispecific and multispecific molecules to their specific
targets can be confirmed by enzyme-linked immunosorbent assay (ELISA), a

radioimmunoassay (RIA), FACS analysis, a bioassay (e.g., growth inhibition), or a
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30 and | onustine (CCNU), cyclothospham de, busul fan, di brormmann
streptozotocin, mtonycin C and cis-dichlorodiam ne plati nqu r}w %E)P)
ci spl atwa@y(gaisbracycl ines (e.g., daunorubicin (formerl ycdawaosugs n) and
doxorubi cin), antibiotics (e.qg. dactinonycin (formerly actinonycin),

bl eomycin, mthranycin, and ant hrarryC| n (AMO)), and anti-nmitotic agents
(e.g., Vi ndWestern Bdobhssayi matlaof thesg assays @npnaﬁﬁ/ellemd tBS pebrwd iofiprotgint he
ther apeut i Gng BB cople KX Bhftithfar HAEALL B ¢ n@ﬂbg&g%l%aed RASH: (;io an @not her
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agents. For eptide

posses$fng 188¢auticl b ibrerporgiachhy @@Qfﬁmet@eremsuﬂkﬁ q@dm@ﬁlmsm iiait:'flmde for

exanpl e, aReRP%Y BHsubRidedndtd th Gisd 674 Peoditerdfilal skfniitiRibh eGRAoriher eof ; such
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such as tuﬁBﬁor?ﬂjé‘b%rég}i‘Ys factor or |nterferon-y or, biol ogi cal response

nodi fiers such as, for exanple, Iynphokines, i nterl eukin-1 ("rL-1"),
interleuking 2 ("IL-2" | nterleukin-6 ("IL-6"), granul ocyte nacrophage

col ony sti o ( GwW CSF"), granul ocyte colony stimulating factor
("G CSE3), or other dnawbthef aspecit the ptéseitamhahtcme“:eamms adomangaiti-@B38uch

t her apeuti A t at,
Nonoot onafRelEhH AdtbBR, AR Sl Lonf AN o3 RereBedicmBlelohudy X
Monocl onal 2RACKgtKiRs dune (cam@emmmmaresmt)s@rea mdentto‘ﬂal Sugheeniygatgsp.

243-56 (Al afe Rferbeldss helle'i}Pas glﬁﬁ@nocbﬂh §tE§”0thﬁﬁut§JcmFlgu§@l@§ LWARA iRSIuAObndr UT
Delivery", in Control Dr %Ilvqry(Zn obi nson et at, (eds.), pp.

623-53 20 PW&%?WMH&“ﬂ gered t9oas) immygpiggins: Aﬁt%‘?}amm e pgent
Cyt ot oR0Cc Agdinies ahp ao@ﬁm@aeﬁs J&tﬁm;ai toA(eRe Vit ey cells N ENBpek divhldeAntdlpodi es’ 84:

Bi ol I I Pi nch d 475- 506
G106, © il St R B PR GRS Bl R BBt e Lie
Of Radi ol ab@i@dmmmwyme rvxﬂdnsime calbliciapgdxoripicivh dmoiooatzatin Adihydroddy es  For
Cancer Det %ﬁﬁﬁé?: @%gor: Tﬂﬁ&%@%ﬂﬂé@@&@@gﬁg X &?ﬂgdm?ég%s%%rfep‘c adem c

Press 1985) e et at toxic Propeéerties O
Ant i body- T@hcracwﬁ?ld@aare@ame tefrasame, liduogine; prppranglot gind prygmycin ang

Phar nageut hgabe{ormasslbhPMered® | N anot her aspect, the present |nvention

rovi des a conpositi har maceuti cal .conposit.ion, nt ai ni ng one
gr a conbi nat Imén of %ﬂféﬁ]{eﬁ%ﬁffaﬁ@ﬂﬁé}geﬂts %0 tlorrnmg immunoconjugates o the g

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 anthramycin
(AMCQ)), 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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I 1977 d
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as sodi um cl um an as from
nont oxi ¢ odyewspy’ amMmclombAnhbodxbshFormnmrﬂéﬁzgﬂmm SherpnBaidwin et

N- et hyk gl ye aedsepp. Sohor, @(m&g@ﬁmrewssp @nd THofid B2 efdBrep aration And
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i nvent i on &XiPtoEC RaonertiesQF AatibgdyaT v)anﬁ@pylgates Immunol. Rev., 62: 1o-

(1982).

V. Pharmaceutical Compositions

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

35 antibodies or antigen-binding portions thereof of the invention. Preferably, each of the
antibodies or antigen-binding portions thereof of the composition binds to a distinct,
pre-selected epitope of CD30.
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exanpt € 1car o?{)a} 1? agidg 6llahegyl(?sn %stl%ted atlkaumc acids, hydroxy alkanoic acids, aromatic

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

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

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

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

polymers can be used, such as ethylene vinyl acetate, polyanhydndes, polyglycolic
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Prolonged absorption of the mjectable compositions can be brought about by including
30 in the 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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pharmaceutical form n?y e brought 25 ahqut yrgglg% I ncl usi on of,agemts whi ch

del ay absorption such™a&ths tisFaneukc coprodtiens ipng Of 4he presopfEyeRtien
conpounds oihclubie thise seifdbld for ofdl] fisal icpiad (inoh@irg Ml cAsand@nblifgapyidcedl S, to
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pharmacy. The amount of active ingredient which can be combined with a carrier
material to produce a single dosage form will vary depending upon the subject being
treated, and the particular mode of administration. The amount of active ingredient
30  which can be combined with a carrier material to produce a single dosage form will
generally be that amount of the composition which produces a therapeutic effect.
Generally, out of one hundred per cent, this amount will range from about 0.01 per
cent to about ninety-nine percent of active ingredient, preferably from about 0.1 per
cent to about 70 per cent, most preferably from about 1 per cent to about 30 per cent.
35 Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the art to be appropriate. Dosage

forms for the topical or transdermal administration of compositions of this invention
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monostearate and gelatin. :

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

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

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

35  pharmaceutically acceptable dosage forms by conventional methods known to those of
skill in the art.
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a lrmst p:j efg@ﬁﬁtﬁﬁen&moﬁﬁtaﬁnﬁbulai hﬁrdﬂéﬂf@ﬁﬂubf @&Qfm@wsdﬁrelfaaﬁlpe |'i posones are
del i vere Ql uUs |1 O e r SILT. ar e e. ,
et o ke b e e Bt s sreBl Y ot Belspfegtre b acingta © ¢
conposi ti omdnm:ubeombumdommajnbe adinatiftetedab twasthrees fourN@ed) sixi dryn@i sts. |t
must Deg s es aa[n xﬁlﬁk%re%oééﬁér%{eﬁi‘gta grcgﬁ{%‘ 4 AL YLE thg»gg%ho%g&%% 30 and nust

be preserve aga ns on 0 e’ such as
bacteri a angtnmn&]g; in unit dosage forms. While it is possible for a compound of the present

invention to be administered alone, it is preferable to administer the compound as a
pharmaceutical formulation (composition).
Therapeutic compositions can be administered with medical devices
30  known inthe art. For example, in a preferred embodiment, a therapeutic composition
of the invention can be administered with a needleless hypodermic injection device,
such as the devices disclosed in U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335;
5,064,413; 4,941,880; 4,790,824; or 4,596,556. Examples of well-known implants and
modules useful in the present invention include: U.S. Patent No. 4,487,603, which
35  discloses an implantable micro-infusion pump for dispensing medication at a
controlled rate; U.S. Patent No. 4,486,194, which discloses a therapeutic device for
administering medicants through the skin; U.S. Patent No. 4,447,233, which discloses

a medication infusion pump for delivering medication at a precise infusion rate;
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A "therapeutically effective dosage" preferably inhibits cell growh or
tunor growm h by at | east about 20% nore preferably by at |east 11139@%{}90%

even no eferably-by at |east about 60% and still rably by at
| east ag‘g%?ﬁ@gifﬁ% relative to untreated subjects. The a |I|/[E%390(Fug conmpound

to inhibit cancer can be evaluated in an aninmal nodel system predictive of
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Symptoms. 1 AN 4B et WhiEh Bissfols &F Ripott Be el Brally ARRTRIHE D ¢ £o
det er mi fie smwhpaated heitbbas ederences Mdhny atheoswhdmplduts, dslingire systens iané, t he

severity o 3&&%3%@%&%&)@8@&%@}}%&&“ particul ar conposition or 5

route of admnistration selecte e conposition nust be sterile and fluid

to the extent that tHeceaimsodiodinsnts, shedeyrnaemanpelonsl astibodigieof they addi ti on
bol yol (1 ot SuGas Sifbe SRR P enheloRis Al foRinsile Fé’a?%*“g%f”%fhityf‘iﬂi' |
gl ycol , an&quéénrﬁn@nleréﬁ@@lﬁ’xﬁﬁfl%mﬁwhighg@gm{eél@ﬁﬁ compopidspdp SRFWEdi ty can
be mtai noai e ?;hd‘tﬁéraseﬁﬁgaaiomlatdwiiysﬁqheﬁn@ﬁa?h BEbsS ﬁﬁ:fB?B éiﬁ!éki&é&lb,&he)b&’%n %e
mal Nt enance of .re re rtiicie size I n e case o | Sper.si on .and DYy use
of 1 Court SeuaeEd tor St cn ogscnds” ol retfod i Ruugi R e oS oreg or o
agents, f ok geXaBpPatents diFard 1; pEIY ANl K399 8H . afhadpurbimel may cemphisé ol , and
sodiumchlgride_ in the. co Siti Q")e -ter hsor ption qf ?ﬁemipﬁjectable
conpositi ong” 8%W°Beem8%%‘8§W5P c%?'%%%u‘fn bw anrtspﬁg]?%{j‘%? rt’l&tc}@ %e@ﬁ%%’igﬂ%n an
agent whi clhweinhyrresdrgoteg dremdelivery exare. V. V.Ranaide (A8 AdSHire Hratmaol.

gel ati i | ey | : ihed above,
Phe compoung ey Bargas) s Bt TR LPbREN ke, 22, 0T, Moent
or an assiSFﬁhﬁéﬁﬁéo LAl E -&:dnmrwd@@mpza%@yl-agf?&%ﬁmgmoﬁw% Résent i on
The hunman Winikaedi163:1038) kRESHAiGUPIE.BloELMRS /MU (IBENPEBSTes! 157 a0 3eNt

i nvention have nu Ln.vitr nd in vivo diagpasti nd thergpeutic
it Tt os A SY Al ot et TBD: ersasEREBIORBAL di sor der s.
For exanpl egceploe Bribervbk (10983 Avad. Beysédm 283s1 3 pdiflerene gpekes ofiwhidh ur e,
e.g. iByVi , [V : : | e ' ' to treat,
or even?—“anéﬂaﬁoc%éﬁgﬁé%ﬁgm@%%lﬁéi PP Ty BB B8 eltds Qomgbiald S 0, P01
"subj ect" imveniedanelechles pil AQ (Sahecinnetesh (ARARDBidlubhematin99); seprlsd & ed
For exanpl o A B i ekP bl 30 of
the pr esente’ﬁ’f’ﬁ‘fﬂ%’ﬁft?'g&; %éﬁg -bg’ RGP IF‘F%fanytae uyyispEes i ﬁ‘ﬁraﬁe‘ﬂtiﬁmr i geni ¢
di sorder, eo@pouis ofitlsoindtedticthat dorueilaté®th Byosohittspinestorereferrtdinor cel | s
expresssng e%%%gilﬁe%,l 9 liﬂgson];eosrinclude a targeting moiety. In a most preferred

embodiment, the therapeutic compounds in the liposomes are delivered by bolus

injection to a site proximal to the desired area, e.g., the site of inflammation or
infection, or the site of a tumor. The composition must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage

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

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

35  relative to untreated subjects. The ability of a compound to inhibit cancer can be
evaluated in an animal model system predictive of efficacy in human tumors.
Alternatively, this property of a composition can be evaluated by examining the ability
of the compound to inhibit, such inhibition in vitro by assays known to the skilled
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exanpl e, Hodgkin's disease, anaplastic large cell |ynphoma (ALCL) g 1afml 208
T-cell |ynmphoma. (ATL), angi oi nmunobl astic | ynphadenopat hy (Al LD§] ltke T
cell | ywphpswsH V associ ated body cavity based | ynphomegr/itssboyanal
Carci nomas, 35 undifferentiated carci nomas of the rhino-pharynx (e.g.,
Schm ncke's tunor), Castleman's di sease, Kaposi's Sarcoma and ot her T-cell
or B-cell |pmgphores. A Therapdutinglly effictive dinesnt efiat théraggutcoopgwiund cars and t he
met hods of n t with
(%f'ﬂf'eaw QRRR Size Y EthdrHise eca‘fi’xgeho%té leﬁﬁtl;oﬁni%qg 3 Kb gfe@?a@n%ﬁd}?/n‘é%z

ot her di sorders g% aut ol nunun | seases 82 01

JUN 2006 PCKilUObe eG20ld be ablg ¢témlnﬁ§u%m¢@t&b@a¢momsych Bgtoreas the Lupus
Eryt hemat osyg ect?ysaiee @ﬁ&s&%@'rﬁfth@subje%i@ﬁhﬁpt@ﬁfsnﬁid ﬂlb%ﬂrt@hﬂu‘:‘%% S4ifi6RSE,

Hashi mot.o' s t yroiditis er's granulonatosis, Omen' s syndroma chronic.
renal fail JPate Oééﬂ{“ém?‘i‘ﬁtg@tﬁeg:ﬁ@ dononucl eosi's, H'V and herpes virus

associ ated di seases. Phd éblﬂptﬁltmmgdwlaerstanléaﬂﬂmuitb@l@ﬁ @aer(tehagthe human
nonocl onal anti b%lol es i i nol ecul and

.m.l|t‘I pecific ang ‘gl {el
Composi t 1 orfORSPIORES IelEFAEIG RY Sngse L 2MN0R 1 Waten dhe Faviel ehde %o, or
| evel s of aedtbsicbinifeledsalit@soiutidnd @thanol, pelynl (fam){amlﬂe gyretalcpropyleneh | evel s

h b
can, L hen DeLLES | G4FR05 40, HhoR58, RUTREEE, ofh ST BFE 0%,y o
be 10 HOnkd¥oper flunditpeanamaintaived, rexample, by uso6f Mmaswmdetaﬁm dynpt Qms,
t her eby '%&h&ﬁ&ﬂd&%f?&ﬁg rﬁ%ﬁé@ﬁh@ﬁpﬁe%ﬁ dieiigrsdiomd tithg dan be. achi eved

by contacting a a contro 0 anti body
under condlselrf@%mﬁhazHanysWCSflbrsnrw‘érqbéﬁWamﬂ@ﬁetsptoau%@ﬁeatSe ISERRBEN t he

anti body angh Q@%Qﬂyeﬂé%cﬁ@méh%%amﬁ@lrm@r&ﬂ%%oaﬁm anlbridophand CD30 are

detected and co gﬁl n the sagp(ﬁﬂz&w %) e control. In goth

enbodi ment ,CORFRSIHAR: Beden gosgrptt fahdssQapositinns cAY be biqueht ang

bi specilfi c mumnemdmginahmmpaslman &fent Waichrdétiyk iabsorpeadn, ier exiatiipld, al | y

tested for nun:?@%ﬁéété’g%t 0{%81%@16“ ed with therapeutic or diagnostic use in
i

vitro. For® exa 'of the invention can be tested using the
ELI SA and fl ow 20 cyt Wihen thecactiye aywpoeskisishisably pratmecEmadpdioabecbelbo)w

Mor eover , t§| of e%éﬁé%dtrﬁaﬂ)e Bﬁﬂ?%dnﬁiﬁkﬁfé& ﬁﬁe‘xﬂxph%' %{ﬁra!n ﬁhllﬁcﬁl@ﬁ-

ef fect or - fector. ce act|V|ty, i nc I ng bltlngt egrovvth
of and/or Kaspimilgglegrdible cagiepx pr essi ng CD30 can be assayed Protocol s for
assaying for effector cell-nedi ated ADCC or phagocytosis are described in

t he Ex I l.ow. 2 ntib h ti bodi | t f

ang bi 2g20| eﬁs"ﬁs aﬁ&ﬁg& tJj Onl""%Sﬂi“grbns) of u:nﬁg ?vaent?l 1)ﬁsha\r/neJ aEZP?anQF
utility in ther apy ariﬂhehinﬁgﬂmtlb@dmt 4iifiB0dy ebmpesitiohssdsrsthodsaf thxprepde, t he
human mono Gl o A0 SS s in'ifo T 1 3P G LA SBLnRHRRSRLGL fisfRlecul es and

t he Im’TLanCOHJ ugat es Can ro one or nore
of the fol liovelngeihodieghess andtr¢amentes CRY megdiatsididisdrderso For exmmplofthesad/ or

ki1l azeel |merpNessine sdndfistdr&l FRAIERRAGLYY 1R %I K exANd 0Pl Fuman

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 CD30 activity.
For example, the human antibodies, antibody compositions and methods

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

35 undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
Castieman’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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cell expressing CD30 in the presence of human effector cells; to inhibit
sheddi ng of soluble CD30, to block CD30 |igand bi‘nding to @D3OUN 1086 i nhi bi t
| L-4 exRpLessi r to nediate expression of the Th2 phenqtyp&sobid- - at | ow
dosages%ﬁ?nji’g%g?ﬁer enbodi ment, the antibodies (e.g., human anti gogi es, 35
mul ti specific and bispecific nol ecul es and conpositions) of the present

i nventi on afog exattipld] Rhdudndtoid uetbricio fysedimio CupasEatikendtyQiss Spdteraizl Scderasigl,

t her ef or e, s.f i d ef.fpcts i L1 ggerd ng. enent - act 4 v
LT et ons i DYt BB BibS b iSSAGRTRUSHRE S s, (1
pattern of Wmeats syndwmieyphrepichrenal tfhibure oicutedinfectineg mpnogbeesisSHIV\@nd3/ 059282

0 1 JUN 20 : 4404;sehpn  Si nce keratinocytes express CD30,
OB

i nterference signaling processes _ in the skin can alter the growth
and di fferenti ation ofn eneenadineripthptantibpdies (ee. f ymmarcmenocions! @ptibedien t s in

t heI formati ﬁ]gltﬁf)ecﬁﬁ@ s%ld bls Rffic igﬁl@éﬁléfs :aﬁ@ _E:&ﬁﬁ@s?fﬁox%‘) Hf‘ﬁﬁﬁn{{’b’ﬁt’i%?%ﬁ@%%lsﬁ at in
early non-inf]amed and i aned acn Ssi on ere activation o e
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i specific ecul £s and conposifions) . are in viyo.to freat pr event
or di agnos eﬁg a{}gﬁq@ﬁpa& © t-orlg#”z?fteod)b&?cé(eggzg 8“'3[\{’(5@ i) &%hlbg | at ed
di seased i niatkeddo tlenpragentibher smebamaten of terthik disesse diympames, theoebyHodgki n' s
| ynphonsg, | ey - hona.
(AT anghiREREEDS6 s TS SR b G URI Tt R b by ESpedal o |
associ at ed sapudy andhy renfrab ageple|withpthemat; ClEabaytthedy uadercionditiens that allow
Cast | enmy oA ROBRAG O Onlex betfeeh URARBGEY g COIP; AmyBRLAGES, | Dhomms.

th

Cast | eman' s_di sease, Kaposi ' er T-ce [ | ynphonas.
Ot her CD30 fogae P@H‘eﬁﬁlg@%‘@?°¢m@%@@39r%§etﬁ@e%mpaé‘iﬁ’é'i ¢ pamele@nd eases,
Rheumatiai d etcbaidll S, System ¢ Lupus Erythematosus, System c Sclerosis,
Atopic Dermatitis, Gaves'. disease himto.s thyroiditis, .\Wegner's
granul omat osi s, Onen' WHEFSW@?EWW’W‘Ea?qg??gillesf(ﬁig?ima“é‘eﬂf’%dlﬁaf ecti ous
nononucl eosmsltisp:éifiamet bispqréfic molegalea and corapetichisy efithednvdntioa cpabéei cul ar

erbodi 1ot ol ety ANEERY bRl Packyity WSRO IPORE R0l ANELERHIES 1 i

mul tispecific a I'speci f1 € nol ecul'es and conposi t1.0ons e rnvention
are used t oFerrexampls; cempesidensi thepyrntirnscagi bedesied psipy theddlIfheansifllowodi es

limt the r@h@nefibaksafPa6scAbay i the ExBmpRisMRIRe SMIReder, it 209t ol eese

tunori genic dhseases.. Hod[?kl ri s disgase is . a ty%’% of Ililir’?éhorm, Lhy[rphomas
are cancer smPlsgtled i, Eisgpriggatdenst P%ﬁ&e"t?y@?@ﬁ?edﬁ plopfelt Hdviyaipe ne
system Beciahibitingwbe gravsthlof apdyot kilBue of celldgryrepdnig €339 oah bklassapedly, HD can

start in al t art. of. t ody.,. The c can, spread to ,al ppst. any
or gan or ¢ 1000woRor REmaasr el iy RO c SE RN Mo a4 gy
ti ssue i nsitle Bxhmpleabglovbones of the body that nakes bl ood cells), and the

as  bodh reported toreery BPArs (R RobiAn IR, RiipeTE dndbipRaRe el |
Accor di ngl yrfr)m]@gg]@s ptheqsnpgsiiipns) of the tvention have additional utilitygln therapy and .

diagnosis of CD30-related diseases. For example, the human monoclonal antibodies,
the multispecific or bispecific molecules and the immunoconjugates can be used to
elicit in vivo or in vifro one or more of the following biological activities: to inhibit the
30  growth of and/or kill a cell expressing CD30; to mediate phagocytosis or ADCC of a
cell expressing CD30 in the presence of human effector cells; to inhibit shedding of
soluble CD30, to block CD30 ligand binding to CD30, to inhibit IL-4 expression or to
mediate expression of the Th2 phenotype, e.g., at low dosages.
In another embodiment, the antibodies {e.g., human antibodies,
35  multispecific and bispecific molecules and compositions) of the present invention are
unable to ilnduce 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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gr anul qsat aghds, auﬂcﬁnmnﬁle@i@asee Rhélﬂﬁﬁl‘ml arﬁﬂtisasy@emﬁlnms@‘rymeﬂi\amﬁé ering

t he anti bo tion m)nolonal t.1 bodi tlspeC|f|c
and bi specfg/ @“ﬁ@gsié iﬁéﬁi ﬁmﬂgﬁ%rﬁ g r]J&w&?q ﬁ@@lﬁ?ﬁgﬁﬁ in vivo
and_ in vit rWeguee s\eehiuldenatosis) Qmiehs arnﬂromad chmmd)nenslefhﬂmteeabdneymfédnmee of

ordi nary s Honu%l%m?)ﬁﬂp%rﬁl {;ﬂ)&szg &%’atg ggggg LI ons can be adm ni stered

by 20 injection ouS aneous) Sui t abl e dosages of the

mol ecul es used will I@énm@cldarqm@da@emaﬂumbgws fﬁgthenmmce@t:loaaid t he:

concenppat 'aﬁﬁb@di&'é %ultx%%%ﬁlé' Adl tﬁébe@fﬁctrﬁéle@rﬁl%é Qxﬂﬁyorﬁﬁﬁ’éﬂ?&m bPthe ifNenBbLEVI OUSl Y
descri bed, hunag anti - i.es. of the venti on

0 t e .
co- admi ni sta5§ BFAP fgaiRTdo @FC%QP%QPQ%% ifrase ) ias ﬂegerﬁl@egwé?&lt,thﬁﬁole
cyt oL o>o<|i c Zﬁat&g}{{ﬂ plags frottle @ta@fmmmﬁfmaﬁd@mer nfGNgHp diBssky eHadgkih’s The
anti1 bo ca ent as an nmmun 0
S it er AR Ady B o Smebien Jafitofis Ak AR R G0h i b oltc
adni ni st r atsiystatn, pathef thetbiodp'd ymoame spstadnBaisise thed: sdfmpb tissifet ipmany parts
concur pgnt 'aftmé Bduyt B a8k B alfi B, SR GEMNE Dby eftetanbdrtaf SPfRbd Kown

t her api es,
almost any organ or tissue in the body, including the liver, bone marrow (the spongy

tissue inside the large bones of the body that makes blood cells), and the spleen.
Elevated expression of CD30 in Hodgkin’s and Reed-Sternberg cells has been reported
to correlate with the differential diagnosis of HD. Accordingly, CD30 inhibiting

30 antibodies of the invention can be used to prevent or block the effects of CD30'which
lead to HD and, thus, can be used to prevent or treat this disease.

Human antibodies {(e.g., human monoclonal antibodies, multispecific and
bispecific molecules) of the present invention also can be used to block or inhibit other
effects of CD30. For example, it is known that CD30 is also regularly expressed by a

35  wvariety 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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an anti-cancer therapy, e.g., radiation. Such therapeutic agents include,
anong others, 30 anti-neoplastic agents such as doxor ubi ci g cin),
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macr ophage Soiatpf SHiD: kel Eba0 By RlerE PR R R i lm e HofRit
nat ur all0 kivwiktea vamdéty of tambrigensr arndp@ioipmirgAlisedept diectrdingly\getadtiser usé
desi red, effﬁfﬁﬁg%g Sdléssofctﬁé‘rrp%nn@%féhdh%g dﬁer ﬁ@/&ﬁ%ﬂ?ﬁ’@egﬁ{enttef&gea%seat ed. The

target - speci ec or ce as a suspension of cells

in a physi dhwjviedl blgckingceriphibitingsoff hedding of D30 Suetbdiseases kliléluldg, but are
admi ni st er gt GiafiteR %0, 'R]le’ilﬁﬁ‘atdlﬂ‘aﬁhn% s%@t%nﬁeﬂ,upﬁg Ewtﬂ;ématawé S'y%ﬂﬁﬂi@'ﬂ&ﬂer@éls the

t her apeuti c, pur pose. ener.al., nou fficgi'ent o obtain
| ocal i zat i SHOPKt ‘FH@“F% veg lqeaS% %mgme ﬁﬁ’%)fm’é‘é% SEHFE S gTaRYlonsiesis.and t o
ef f ect 16el |anli|0[hd31ﬂlsj&)d.r01ﬁeg phagocyt osi s. Rout es of adm ni stration can

I Th ff b d
LS pur Y. TheT 3DY, WS b ek RSB S SLL ARl GR) Bl B8 OB "
exanpl e, ambéroctamabantibodieappulispegfic hed bispunie tiobnslesand Jmntmnn@nnmgmest)odi es,
mul t1 speci fJeGhaGenRiniASHol At AOLAS oSN RlovkDfs hBYANL: M, BOCAN P ect or

cells arne ositions can be used In conjunction w

chenot her aphosead @rdingnakill Forspmply ithsantibady pempesitens cr@a;be@énm&tarqdd)ydu rect
two di gbi nqgjeeﬂd S’%ﬁr@éé&ﬁ& of smmah@éus? nSuittéBl‘@ﬂéisa%Qs b3 motr&hles rugmect i on.

For exanpl e, anti bodi e d fo a anti -

may be used"’11 P |36F1 t¥rig Suplj’ﬁ\t ?tégtc%‘ﬁt%? B@E‘?’?‘T“Eﬁ?ﬁ ndi ng
agents. Blfenmﬂaﬁmmoﬂhdaﬁmlbddysmmpdsitmnrml ecul es of the invention can also be
used to nodul ate Fcy | op. ef f cappi ng
and elimnation 5%% rg? %)?lgly &\égn@cd H‘IJIF‘ s%?ti gj(':]%%e ti}? 81?5 ﬂ]@%n@flﬁtlﬁsﬁc
receptors @anbalcg@dmmlsmﬁdWxﬁlnonhpsoth@anpmtp@@eeumewnpgsambm!:pX(ire g.,

human agti adies rad"%tbh'c%@@ﬁt' drian iR Elglﬁﬁﬁésweca efP! "ﬁfé%n?i%o@}ngdn be linked to

i nmunoconj ugat es t he”I nvent| on w | ave og ement b| nding Sl t&ﬁ
such as po ‘?6%%“ f3s 3mipgrynocomplexy) ot $ miheagst, Ints. al so
be latter case (separate administration), the antlbody can be ad_mlmstercd 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 tfumor

cells. Such co-administration can solve problems due to development of resistance to
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used in the presence of conplement. In one enbodinment, ex vivo treatnent of
a 30 population of cells.conprising target cells with a binding agent of the
|nvent|qﬂ0?g 92,;’;}!pproprlate effector cells can be suppl enmgpt !ﬂh 06

addi tion of conplenment or serum contalnlng conpl ement. Phagocytosi s of
target cells coated with a binding agent of the invention can be inproved
by bi ndi ng drﬁgmmmwh the ahigenicityl of thetinkueceHsrivhithresild rémiegtencel | s
coated with t etgo §% qﬁ§d$e.g., human anti bodi es, nultispecific and 35
blspeC|f|clﬁ% sell n@ﬁ A% nvention can al so be | ysed by conplenment. In
yet anot her enbodlnéﬁngammedﬁomﬂbﬁhrbdhsegteﬂh@ntnﬂbdﬁmbdnﬂaxmmmhhnmivate

| t i
(eb, ?”Eﬂmgéﬁ?ﬂ%%ﬁés e pdidsptEtic bt Rble e 8¢ Bt HRATAY' One

i mmunocdnj @ethegised s thempentieagansn Eaféwt@cgbsﬁ@tmmlm eatpeliimpagletkrayteswi t h
conpl enent su&%%géra ghapes Vﬂehﬁbngmim A6RRGteRf Othg cbﬂyﬁmddérboﬁhﬁgkﬁfénﬁﬁﬁfatl' ons

conpri si ng man_ant dies tispecific or specifi ¢ npl ecul es and serum
or 5 conpl ?rﬁﬁs%fﬁ%roﬁgﬁ‘bmg%ﬁgwm% sm«%@% sirRdshector ellcenptee nent
is |ocated dbfamealﬁa@:ﬁﬂmwvjéatwbé fedtbd 'Ilh&TﬁEge@Japédﬁﬂ@ibﬂ‘éctomﬂH%'&ﬂQﬁl fic or
bISpECIfICaﬁﬁqﬂgwlg Alternatlve{lgl aWh"tf t|bo mul t ecific or
bi speci fic edas grsuspansion Rf eR{ls A BINS! %Cftl BIrungﬁ'r can be
adm ni $0er eﬂuﬁepaﬁc&ﬂlelaﬂmwkﬁmdmhmnnmmﬂaaﬁdoﬁﬂ(19Hﬁ1t wikisent ddpending oan ar e
S o il i B, TR AL SRUEB)Saf s BN LR Sy gl
furt her cont thenargetcadl e,gnmrtalmd del ﬁxpra$Surge@Qé®|,tasLd to stfett cal kalbing by, e.g.,
I Munosuppr, gdcgg) fseel&ﬁﬂés’ofaa ?ﬁgﬁ agg a-radi ot oxi c agent, or one

I T1 6na I es I nve

or nore a human ant | ntion (e.g., a human
anti body having a cothsrayewith Fa}g%t@pvﬁwffﬁﬁpwﬁﬂé.%bemsr armehing ope i n the

CD30 am§i geBnfiibétdnwith fomédnﬁxquééﬁj‘r |rér§bvd] WieRg&ted L&IRd\Bor eﬁﬁﬁﬂedaxﬂgl Y,
patients treat wi th ant bOdrﬁ n@_i)S(J ns of tEe | nvelﬂt I on, 6 d‘]“a

hddi 11 onal IWMSEFHPY CEEdby FRTBFHes (Eembimenestierdienamtnsificon ng

adm ni str atbus;ﬁmﬁf: naolbtuies) ofidid inoehtionfantifve effastontdlsrarmed tithathedeher

t her apeuti | adl tOXI C hances
or - augrent LS s G 8 Ty iAo el AR REARL o TR hRBiEs
enbodi ment smmunethstdpyanay bansdddo dargit tinordagtingt c)rtewmefﬁactdr mpulaagmwanht
modul abgs, Gmer ee}l%;@ﬁwsF&rTgaa{yI@'ahﬁacw@arﬁm&%m@dwaﬁ{zﬁé Yhdihadll G2V OF

Fca receptors % Qr exa treati nglgt he subject wth a cytoki
Preferred @pidid é@beSruse%mﬁquPaﬂm (- iR e A recePias §Pecifie hmsiﬁg agents.

mul tispecific nol eculBispaeeficished ﬁaf.lltg;Fecﬂﬂb ﬁmyécale%ftl@& PRyntsdo didladdoi baduskdct or

G CSF |.0 | at f act
(€SS, ot o hck ca0gs, <o 0| LD bl a5 ol Sl
enbodi ment of réveptoryrethie ceH rsutfecaadduttwmmaf anti-Fe exepobrsvanalso bd yaep Hiakthise

prepar gt |o§uﬂpg§?cer cells which do not highly express CD30 can be induced

to do so u ‘ynmphoki ne preparations. Lynphokine preparations can_cause a
The compositions (e.g., human antibodies, multispecific and bispecific

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

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

35  bispecific molecules) of the invention can also be lysed by complement. In yet another

embodiment, the compositions of the invention do not activate complement.
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30 nore honbgeneous expression of CD30s anong cells of a tunor which can
lead to a nore effective therapy. Lynphokine preparations swt hé)r
adni ni sty@piepadncl ude interferon-ganma, tunor necrosis d@ogdsh M@
conbi nations thereof These can be adm nistered intravenously. SUI tabl e
dosages of |ynphokine are 10,000 to 1,000,000 wunits/patient. 35 The = _
conposi tions (e.g., lileaongositoos(es, hurithr wstiredids] muafsﬂe&iﬁe pet bispecific

I I b
ol el ) gfiedS SRRl o RALRE RenSR e P o s B g
agent can Wath ommement. Aconmliegyl withinethe scopeiof thtcingentive. ard barspositiansi nvent i on
provi des W%B&gﬂ%ag%nlaﬂ%ﬁhb&dlé@ nﬁﬁ?fp%%lf\égr%g@éi%%&golg&léé%d%gﬂﬁn or

PCT/ US03/ 0044 oor invitro cell's expres c receptors, such as FcyR,
or CD30° TKemgkmeaf.qbhese qoawewtle%an@ead\f@l‘rggeoualrr that b §@m}?énenélslp%¢fb§bent

;:ﬁrrpound t@[bs@ foymdny % t&trhh.md %b@%’re? f:ﬁl‘ilh@ﬁemﬁdbt%lﬁ%&iﬂ&ﬂbﬁéuléﬁbcggbm‘v‘nt
e inventiqgn prov met hods r dete resence o antigen
in a sanpl é\ et WE]IX ﬁ’r“ﬁ}fﬂj“% lgﬁ‘g‘ﬁﬁtm‘blfm@ﬁ?% ‘&"3?‘?1258 ic rpgleptles phiecont act i ng
t he sarrplbe%\&ﬁfiomaﬁ@ﬂierdéinh piangilt &r sivuicad H%l&d?ﬁnﬁ}élﬁ@ﬁé aﬁtely ant i body, gr an
anti gen binding portipon t e ecifi.ca 0 under
conditions that allo ‘?’&ﬂﬁﬁﬁ%‘hﬁ (gﬂh% B?Hﬁll%ggnﬂéf' Qﬂ%tcf?glpé’rﬂ”r%ﬁy or
porti oh0t henelafdy @nq;o@iﬂaﬁs offthe iframimhi(eg., bfiman aotippddies drel ilemodenjagites),
wherein a e dto the
%{1 fﬁ&ﬁ@&&gﬁgﬁﬁée Xrbt%(imf é’aﬁafﬁhh&’boﬁﬁﬁ‘@%}e*}ﬁ?&%ﬁﬁ uﬁﬁﬁ;}g? i

control sanple 1s in I ve the presence sahpl /
| n ot her esBHsABAMIMUNATEPPrASSERTCAgENbraciitetesicrageic m@pthn@mmhg)r@ne 0CD30

medi at ed dipgRE Q&dmbﬁhlahuﬁiéhlaﬁ%odl@s S§f the H%ﬂﬁbﬁ'ges dj REASR aneydah,tha%
| ynphoma, infectious npnonucl g Si n% us Eryt hemat osus
admi ni st er CAGPleEEEY perahhvRIE E’H‘r’%‘ﬂ&ﬂﬁﬁ“‘ﬁ?ﬁ‘ﬂﬁ%ﬂ?@é" Jetigen gisknci fope th eSuch

ant i bogs es fisstduRhiaviibodgs thereof are used to inhibit CD30 induced
activities associated, wit rtai rder.s roliferation and
differentiation. O hdh @f%ﬁéi ’rRﬂ%@Bﬁqﬁe@?de‘ﬂ? @%ﬁﬁﬁ?’é’ﬁ“@’ Muges ﬁ)ﬁqpm\{e@ﬁm by
the anti bodiuebe mcldmdslmlbrrmamstemd/@mormsmuitandeuslynmthasxeﬁallpwmgjct i on of
sCD30, S5 %g Th2
phenot ype %E&ﬁﬁﬁflac%ﬁ%fga“ ng fﬂbl)(l#( 61%@13 ﬁ hﬁ%@% a’?{gtﬂg}%%{)g&tg;m%ﬁgt ering
the anti boé‘}ch 0 aacmmmcqr)radlouom agspt, Mh}cfmnh@m or ugments dbstherspatia vi ti es
I's i nhpi t@gfg@rbq}thgmm hfitoargoci ated disorder is treated. Pr ef erred

ant i bodi es blndtoe pe |ch are s lelcl'go l0 ar%é:l ; o
svantsocouely s S B B el o Spoion e
rovi des. a S RBCROR ok xarmle by s SERRE TG Slevicilf PESRAN ARy S
medi at ed bypdimnistratioD3iring tgai;ment Motlgﬂaa mlétxmesié'asevleqdﬂamw@frgrmulgqmorra,
ZRSPL?%EOE@E %‘%{'4“ s 0ot hy AR pacpbfie coldiBnRRlab ot
M—CSF) infe eron—y -y an tumor necrosis factor (TNF). .
In another embodiment, the subject can be additionally treated with a

lymphokine preparation. Cancer cells which do not highly express CD30 can be
induced to do so using lymphokine preparations. Lymphokine preparations can cause a

30 more homogeneous expression of CD30s among cells of a tumor which can lead to a
more effective therapy. Lymphokine preparations suitable for administration include
interferon-gamma, tumor necrosis factor, and combinations thereof. These can be
administered intravenously. Suitable dosages of lymphokine are 10,000 to 1,600,000
units/patient.

35 The compositions (e.g., buman antibodies, multispecitic and bispecific
molecules) of the invention can also be used to target cells expressing FcyR or CD30, for
example for labeling such cells. For such use, the binding agent can be linked to a

molecule that can be detected. Thus, the invention provides methods for localizing ex
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cell lynmphoma, HIV associated body cavity based | ynphomas, Enbryonal

Carci nomas, 30 undifferentiated carcinomas of the rhino- pharygJ g%@
Schm nc 0? é?%%gér), Castl eman' s di sease, Kaposi's Sarcona S th cel |
or B-cel %/ The nmethod invol ves adm ni stering th %’ﬁ’ﬂ?‘é‘gt a
anti body conposition of the present invention in an anount effective to

treat or p%z%%?tm W':% &'ll%%&é’%%mg f‘@réﬂ:@#tbﬁogs}(ch XGRS b Cﬂggc@ﬂe BErepdpicn St er ed

al one or alon anot he apeut ent, such as a cytotoxic or a
r adi ot oxi c lab§ ?ﬂn%?@w 2ioiSORPREom fIUAETEHH CORPALRSE 28 PREHAG. OF RB BIAWNGEA-h  t he
anti body cemgsisition to treat or prevent the CD30 nedi ated disease. In a

particularly preferr d enbod the p esent dnvention met hod
for treating -60 V\D ;arlgea%o ﬁ&@%ﬂ"‘?ﬁwl%d@%ﬁ’fﬁs{dﬂa%‘@%{ I n
yet agos hemhqqﬁﬁiegc?bﬁcmwnﬁgm tneﬁsamﬂb@dxr mﬁunﬂmepmad ﬂbeDﬁ@'ﬁﬁﬁge@m '
rovi des a _netha t he i.ment, the sent
P ivent on SPBOTSE hakERoesambler pics PorfRS shgpies BB EHE mbpy
di sorder medlitxidydoiban mtigen bGiiog pertign theEedTihwhnmtsdeﬁaalemﬂs ®, CB§8; tumlec
L Er yt I
upus Ery 'nggﬁiﬁ&fsgtﬁ%t @;yr fd rtn|§1§ oﬁ\?zﬁ'cﬁmpfé\‘)l?ét&re i %ﬁb&df%%@'rﬁ&?ﬁlereof

di sease, ]g granul onBtos’ e é
chroni ¢ regad CD30} ufle fcmatlen pfie eomplskiss then dlatectedowhereint diffsrric eopplexv | rus

associ gf ed teliEas %%twe@l% chﬁ?&%&?&t}ﬁ%ﬁbﬁaﬂryl@& ih@icativtRE §Féseﬁce

ant i body con&oleon of resent invention in an anount effecfive to
treat or pPE P&Papﬁgeqeﬂaﬁ@rlal@r The antibody conposition can Be

adm ni stered al o?ewhcm oﬁ{eeembwﬁﬁbn@ﬁidmﬁenﬁqu{rﬁﬂaaé nethRAs fir. treitiﬁ%'aﬁs a{lh

I MuNosu I an a In 0] unc W or W

he. oot | b R et e p BB £30 Hoih  dstiss A Bkl mifiombace. 1 1
still anot hﬁectmnibmmbnmntleoatmgndWmmxmhumdmwom;wmmm&ﬁgdemt i ng
e br B8 enaRigl R RULL Mol iR Bl PO LESTED e Sk By O "

vitro. rses
(e.g., a natetused mlrihﬂsp@D?’f)undumd actiiiags a@ﬁoqmied mmheqertamfdxmrd@rsmggrrent

t her eof , gﬂﬂﬂ&%@&' ah® ARG HRGbAP Deher @iﬁ?ﬁﬂhduééd a)cn%i%Q $ih Lh%eSHRLRES O 2

nmeans for etecting said detectable nmarker to identif areas cont al ni ng
Fc- expre55|ﬁ&“‘c%!tlb@dle?@fﬂ}?Rfé%enéﬁ‘dﬁ%ﬂ@ﬁ‘b‘é&%?ﬂsedp s of the

i nvention Gafedd€d exjfieshidnmof Ly ahd m@f@wdmadﬁam of th@mpﬂéﬁoltﬁ)ea

| abel s, . cyt ot oxi ns | 0f OX MmuRos ressa tbc g’ eI I " whi ch

have CHho’ GOt ethe Rabod R b ED30LEE. B BRARRARE Ry i 5%%13‘31% cD30
rg\é:pt or) lthe dbilitkiofRBikto mdlmqacs_mnl_gacttwtmsh_e intabitédoroudy thushths assobiatdadnvent i on
a' 50 pr OV'nggrdE? J]t?%ﬁcc{ Of';re{‘ lahﬁbcgﬂ?(s%h& Y g]i)il%spe h&é}f %‘8 %é:lﬁ\’ﬁ{ol él?gi;) r ess' ng

rece Su C QJ\}%
( e. g wi t Bnd; thus; éé‘rmg@ousiﬁ dnhibig Oaédlspeﬁl@atlw%)tt@p do ngt infagter

_cormou nd, a&w@mﬁ%ct&my%lmmcs Qntig,%g osru}:h afNCGFR DY b chae.
| mmunogonj ugat és can be u to kill g‘aé dﬁh have .CD3Q bound,to their

surface (e.g., menbr AMECHBLHY, Brngthighem % BREETR SRYenHgn PERViasiang
cyt ot oxi Nns nethdddr Geaxnd\sr preveéatidQ a tumorigenic disorder mediated by human CD30, e.g.,.

Hodgkin’s disease, non-Hodgkin’s lymphoma, anaplastic large cell lymphoma (ALCL),
adult T-cell lymphoma. (ATL), angioimmunoblastic lymphadenopathy (AILD)-like T
cell lymphoma, HIV associated body cavity based lymphomas, Embryonal Carcinomas,
30  undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor),
Castleman’s disease, Kaposi’s Sarcoma and other T-cell or B-cell lymphomas. The
method involves administering to a subject a antibody composition of the present
invention in an amount effective to treat or prevent the disorder. The antibody
composition can be administered alone or along with another therapeutic agent, such as
35  acytotoxic or a radiotoxic agent which acts in conjunction with or synergistically with
the antibody composition to treat or prevent the CD30 mediated disease. Ina
particularly preferred embodiment, the present invention provides a method for treating
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30 The present invention is further illustrated by the foll ow ng exanpl es
whi ch shoul d not be construed as further Iimting. 01 JUN 2006 V\lg,p?ﬂlnpm‘a@%z
PCT/ USO3wWa0isasIBXAMPLES Exanpl e 1 Cenerati on of CD30- SpecP€TaiSéinvasn
Monocl onal Antibodies 5 (HuMabs) 1. Generation of Transgenic (Cnu targeted)
M ce for the Production of Fully Human _ Mnocl onal Antibodies to CD30- 10
Const ruct i oFloggkig’ a5 r lgatet apPther pagiculasly pretessil chOéEﬁ‘EPtc@ﬁP’é?S?ﬂ,‘ an
EcoRI / Xhol fﬂ’vaﬂtﬁﬂ'ﬂ'llt)roefdeﬁ B endihid € tredithg 8B @y, chain | ocus, spanning the mu
gene, that was obtained froma. B enom ¢ . | apbda e li (Marcu
et at Cell 22: 187, 1 ﬂ? a&fﬂ‘Hﬁ ePF%WéHYC’W&'?Pfgﬂa 0397%0 t he
Xhol / ECORL wedtag arfprwmtmg a&autﬂumhﬁ“n‘ﬁﬂa%td(ei\hnedhteeltbyaﬂmm&ﬁbmze g.15 481-485,
1984). The i ngm t [eam of
t he Ecoﬁq s?ﬁ oca e g$'>%§ fL@ﬁLEgﬁg XS i ?n%%%oggm@%e Xhol site
| ocat ed apPeoRititis @tra,ve.s_ dabead@vbia@hmamsdhym&cbtw é&cgnemrgmaﬂwnemes Gmwen’sf t he
mu gene; h d by
ARG, CAitific Rinal FAfufBlaSHE 1RGSR Aboh GULAR, RS RATIAELFLEd bY

passage in targetlng vect or was_cons

kb Hi ndl | | / swasiatedglivepsegnd he mpakodirzolyeradmipiptgsingitma suhieckpriiodEd | nt o

Hindl 11/ Srral:orﬁ m%xe@tth@ BledaftGhveptioh M APARORTebBveI Q) ttéato ventltames pl CEmu
fragmen engsfr mt Hndll] site lo ateda oXi ma kb5 of

Y EPTROBIHOR CathE AR SR BB ctatga
di gest ed WI tHe id Egmt saﬂdast éiﬂnﬁﬁm@npmtsahywmchlactsssjirabﬁﬁibatonfwmaﬁnt from

| CE di f | d
P St ouna: SARHASCafIR TG SR dofrofiuoh it s priviae Bt G piifeg) Son o

PTAR, was Hisersar i zed at the Smal site, and a neo -expression cassette

inserted. This casset i’?%@g%ﬁ%g‘%‘yﬂc’dm&hﬂﬁgl ggoﬁgmdésq%&ﬂl?%&rl pti onal

control of the npuse p cera ter al / Tag
fragmentd Adetecting the presayg Py quatiyng thoamou)t of fi¢-exprasaingicalds ihdvayidin
pol yadeny! aton ﬁietxﬁetﬁgdwrh fikeg ¢f) |aﬂnﬁgst5ﬁﬁ§f33£‘§ubj§9%rcoﬁipoﬁttmn t&g%}num-

Bi ochem cal net is c ssette was ain rom -t
pl asmi d pKJ ?ﬁ Bé) erf/%ﬁ ‘%W&‘En gfa g@i@@é&fﬂ@&ﬂpﬂ%&f&? fosad etﬂte@y from
whi ch the nﬁﬁ:lcaa,s(sgbk@sw@sthembjs&do asneaﬁs e aldtoctihg dditlldefecaieanickend

subcl oned | dt éoRI /CHI dAll i F esetS M?Zf (+) to generate pCEM 7 (KJI).
The neo cas%&’tl L CREee Fr Pﬁ (KJl) by EcoRI/Sal | digestion,
blunt Zb ended and silbgétemether mbOdlmnSMWc@mgattm th¢ aengomcRaRe, i n

the opposit ed% 't&?&&ghw&uﬁ&s %L? tﬁ@:‘agéﬂ fc a%gﬂtssl%gélg oxihBGadiiBRitbinsNY

pl asm d vvas I near ex. virus thynidine
ki nase (tk) UBHYESUPRrefgats, ﬁ@ért?e%ilwhlahhew C‘Pép b@Htatl ek sugpcee £ol ones

beari ng honpleagpafe HoRao BPboa 15, CR30 fegntnbgdinkng Sh\WonPpILAE3 Bize

antibody. Thus, the invention also provides methods for localizing ex vivo or in vitro

25  cells expressing CD30 and CD30 receptor, such as Hodgkin’s cells or Reed-Sternberg
cells (e.g., with a detectable label, such as a radioisotope, a fluorescent compound, an
enzyme, or an enzyme co-factor). Alternatively, the immunoconjugates can be used to -
kill cells which have CD30 bound to their surface (e.g., membrane bound or bound to
CD30 receptor) by targeting cytotoxins or radiotoxins to CD30.

30

The present invention is further illustrated by the following examples
which should not be construed as further limiting.
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01 JUN 2006 PCT/US03/00440 Mansour et al. (1988) Nature 336: 348-352. This
cassette consists of the _coding sequences of the tk:.gene brack[bﬂelﬂNBQHBthe
nouse pakoRpsesesxer and pol yadenyl ation site, as descri begrfysobwosudoew cz et
at (1991) Cell 65: 1153-1163. The resulting CM targeting vector contains a
total of approximately 5.3 kb of honology to the 5 heavy chain locus and is
designed to generate a nutant nu gene into which has been inserted a neo
expression cassette in the unique Snpkasbgr®f the first Cnu exon. The
targeting vector was linearized with Pvul, which cuts within plasmd
sequences, prior to electroporation into ES cells. 10 Ceneration and

anal ysi s ofsaaigel ed Eeherlidis o BD30Speeiid HubidsWaabclofal RntibodicSr adl ey, A,
(1990) Il 62: 1073- were grown on mtotically inactive SNL76/7 cell .
feeder 1ayers (ibid.) ially as described (Robertson, E. J. (1987) in
Ter at ocarci nomas and Enbryonic Stem Cells: a Practical Approach (E. J.

Rober t son, | i i C\ND
targeting b SEBEEAUY eCtT-oporatret—FH-o—AR s By thHe reERha

descri bed HaManoelonak Agtitasliss to@DF) et at (1991) Nature 350: 243-246).

El ectroporated cells were plated into 100 nm di shes at a density of 1-2 x
106 cells/dish. After 24 hours, (418 (200 micrograns/m of active
conpontht ) Cangreting of § GMPyarg¢fingeeeor added to the medium and
drug-resistant cl onesuei2ndl hRAEAU OnRRKANIRRIBthdl 1 eflRNE of B8 nflraRes were
pi cked, trypsinized, divided into two portions, and further expanded, Half
of the cel i%bemyiche lpsusniRanamedhe ! gFtiehuns phtanedh femia Balb/ o rREBOMI,) f

anal yzed f gaimbdaqiiake Ubkisy (MaRaby bRt CEAN2DEIITe eg30)e hey pcidehit BagRknSAALENCES.

oA anal vo, 482, CoLLL e B SRULRRLN B BB LR SD. D v

(1991) 195 MAt485cl98d).dEhEhsavy Hain ség8dices inshided édpliEimuiegtebMAowasraingest ed

with Spel apgd. lﬂfogi e Yﬂc%@:d‘zus? %5% e %Pih{xfﬁ&%%ﬁ%cter,% Ql?eexﬁ‘ﬂl( §R9.Lharre 1),
0O a sequence et ween

whi ch hybridizes e nu I ntronic’ enhancer and the nu
swi t ch regipproximpasely LAtidevertrsamplsholagiirasmenthransren of thmmuigensii | d t ype

ocus,  and ggi @98 b« KPibARGedOmbA hndTbediRiS-15) BiaSINOTBIi000US! ¥

reconbi ned wt targeting vector (the nep 30 exp QN sette
contains a Spel site)%%’)@rgiti@v oravaTROTERUIFD BiolloRt Al anbdtindilSan g by
Sout hezth bifagmenedyséeised fitins pl d ahd) eubtldneldinOIgind T#Sehal diliesRtli ve of

honol ogous gltl:e%nrbit%hi :)Sr? at tﬁe?n%&oc%sl. IE}%@E ?5 cI8€e§ % f#lnrther

di gested vvip‘ ?ff% ﬁfﬁﬁgﬁe’hﬁ Pha )XI, 3R Bgl g{n& %”r‘#@ _(H%_ eghe vect or
|S nt te%; ?tn egch;lt‘ndfﬂl O?@dqzatgd appnexomakdy inkbgen€Critian tlhw&zahs@ddcamd withimobe A,

ou . Bﬁaﬁgﬁ,g :

pr oduce fragn@ﬁt She‘(’)\‘fe ‘%Bhg . a%g@f%%hﬁg,%%ﬁgc%‘?vel ,}%ug%tg s@t e
presence oPmulihalErgacn from pECEmus extandinafiom ty @Fﬁér@gnﬁﬂ 3tothe 6.6, and

14.3 kb5 I ogpesitd behdd é"{z& HowndRshi d18e HsP0BM A@newhehsbYed NEneSRAkILAE gest - 63

01 JIN Zoogla\égig?f)/’foglgﬁ was I?i%gé.r?zse%?’a/t 919e4§1(1)1a1 site, and a neo expression cassette

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

30  fragment; Boer et al. (1990) Biochemical Genetics 28: 299-308). This cassefte 'was
obtained from the plasmid pKJ1 (described by Tybulewicz et al. (1991) Cell 65: 1153~
1163) from which the neo cassette was excised as an EcoRI/HindIII fragment and
subcloned inte EcoRI/Hindlll digested pGEM-7Zf (+) to generate pGEM-7 (KT1).
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 pTAR1, 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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showed the expected Bgll, BstXl, and EcoR restriction fragnments diagnostic
of insertion of the neo cassette into the Cmul exan. Generation0dfJudi

beari ng woeosrsemted nmu gene 5 The three targeted ES cl onepcTdmssgnat ed
nunber 264, 272, and 408, were thawed and injected into C57BL/6J

bl ast ocysts as descrl bed by Bradley (Bradley, A. (1987) in-Teratocarci-nonas
and Enbr yonManstus et de (1 888)aNawugcX36c 34 8-Appr Ghisitassetie coukistiRobibr icading

ed) Octor d: dcgherde@PtheRk eddebrhciioted by ﬂ@%&fge%gﬁz&at QRYRE Bod BEiFaddndRRLET T e

into the uteri of pseudopr.eg e cC

S

represent i n¥ eaasrﬁl@é"ﬁﬁ‘i’f'é”?j'f E‘@w‘lf"é’m&cffggé&”]ﬂoﬁﬁlflﬁé i hpal 18 Heieslingy ¢ he host
bl ast ocyst . cmm@ﬂngmecwfr c&ﬁarng lal toﬁDBfépﬂ%bhhﬁtbljr 8. ﬂktﬁoﬂ{unﬁiﬁ() ©&he be

vi sual |y, esfll matﬁ Eg/ unt %B r% coat, col oration rived from
the ES Cel |198%&haig hang iR R Rug? TolG 3 SRYPOLAR E°RS B 25 Ref08
produced o ninyertedva ey exprdssige cadseneirathe uhique Sohalwitp of denfiragEmafexag dilie

pi gnentatio cl.one 4 produc hi percent.agge 15 male chineras. These
hier ae. et youPl e Bt R0 VS R S SR CHARR plppdDr NS e

gener at ed, foredéctraporationfntgdiSndellse transmi ssion of the ES cell genone.
Screening for the targeted nu gene was carried out by Southern blot analysis

of Bgll digested DNA fromtail biopsies (as described above for analysis of
ES cel I1 ener%@midm%womv&m ESpelsagouti of fspring showed a

iy T F et gy i

of transgen‘@ bn RS gr(ﬁ‘?”nfcﬁ‘n@%tPB‘Pf’i IP%EIFIWY?%?I %‘fff??a Yrds %‘ddlefiséﬁ"%aHé

\I/vhe:1 her thﬁasi_ des&ibddqRobértdoRCENE 1987 $€ Teftddatcindiak ahdhﬁﬁbryzﬁxcl Siaatdelt ed the
eavy chajn ge a_c RODZY gous

forthe Pk RieRE dpoRodeh O Bl n RGP OR Mttt pr 2EI2h T o St

of del étS onlimdarizérteCYHD mgauge@wmnms(eﬁm@pmteaﬂ mto(ABQBt)el]srhyuhe)ineﬂﬁds

647- 656) . f o] om
these an mef SciptRid) o0 GRE, BPEFAORSDI Hiine 336: M) BB
of nurine |gquswmpbiedt1n@ j) mmmsl@ﬁSfaépﬁim?gtymfrleZ@d@pp@Hsédtgh | ABRIHg |1 gM (see
fTabl et 1) i b@%i@& x:mvsqz@é nﬁag &&g[/ml éﬁéd{fi(ﬂ;fle%ﬁ&%’m?%ﬁ% § BT WL AT 04 xqoahvg)sw&eof DNA
romtai ie | i on an ridi | ro see
Figure 1), 2969 53&%@43 ﬂ@g@gf@aﬁfgﬂaaﬁ%% e Pl PrAvE op Ry ep S Siasht 1 St
fragmemo (i @lo@ies) wernpckaddy ﬁypsimtza@,tdnhﬁed and oed pomimn@ hmﬂ &hxlthér@:xpa)qademlﬁ erum
lgM are th ch e all f_th i S.carrie the35
JHD nut at i o?i Y emh(! Ve&)gﬁofne?aCE On% erF?he i% 2(38 re aelf%nza%,vgzgég for the
JHD nut at |mmdos@lsaycmmbmaﬂuypbeﬂﬂemew@tmfmm $eguemq=ese data denonstrate
that the Crul nutati t
b7 050562 TABLE 1 ou ThG BRELSY Bt aribdbhety 38uatm emgtr%)’b riitfion” BRAT
was isolated from the clonesas descnibed Lalrd et al. (Laird, P. W. et al , (1991)
25  Nucleic Acids Res. 19 : 4293). Isolated genomic DNA was digested with Spel and

probed with a 915 bp Sacl fragment, probe A (see Figure 1), which hybridizesto a

sequence between the mu intronic enhancer and the mu switch region. Probe A detects
a 9.9 kb Spel fragment from the wild type locus, and a diagnostic 7.6 kb band from a
mu locus which has homologously recombined with the CMD targeting vector (the neo
30  expression cassette contains a Spel site). Of 1132 G418 and FIAU resistant clones
screened by Southern blot analysis, 3 displayed the 7.6 kb Spel band indicative of
homologous recombination at the mu locus. These 3 clones were further digested with
the enzymes Bgll, BstXI, and EcoRI to verify that the vector integrated homologously
into the mu gene. When hybridized with probe A, Southern blots of wild type DNA
35  digested with Bgll, BstX], 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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g H chain genotype (mcrograns/m) 42<0.002CMD JHD 43196+/ JHD : :
44<0. 002CMD JHD 45174+ JHD 129 x BL6 F1153+ + JHD<0. 002JHD JHD Crhgl% 26 shous
t he | eweO9sm@d22er um | gM detected by ELI SA, for m ce capcyiusgsdmash the CMVD
and JHD nutations (CMY JHD), for mce heterozygous for the JHD nutation 5
(+/ 31D, for wild type (129Sv_x C57BL/6J)F1 mce (+/+), and _for B cell

defi ci ent Shﬁwefbthwm%bﬁgﬂaf%w@mdﬁ@msm@m fragopntsdipgnostic ofener at i on

of HCOL2 Triggssty vfihdvh&LcakbettbigtoHEO 1wy, heavy transgene was generated by
coinjection of the 80 kb insert of pHC2 (Taylor et al., 1994, Int. |nmunol,

6: 579-591) and the 25 kb insert of pVx6. The plasm d pVx6 was constructed

as descri lighension\sf mite Bedvinglthiminthiréd imisgehe DNA fragment, conprising the

germ i pe human VHI - 8 DP—14 e.to her wi,t tely 5 kb of b

flanki g, and 5 kb %"‘ng% “8‘#81%“6‘ @w@%ﬁ%@%}&?@eﬂéﬁﬂﬁned i nt o

t he pl asmwkry thatved ap@ﬁn]ﬂ:t(dﬁrﬁmﬁgaBLtﬁdbﬂsmmysﬁ\h) desnnyedlby Bmlleyr@railag,m d
s A3

p343.7.16 jey M d.ne human
VHS 51 (DR % gl yome. : Bk B and 1

kb "of. 3%, fll Robd o rdséB,uérmss pvial§ liil)ohmbtedwblasmmstmzz based
plasm d cl ?c(ﬂ]lﬁw ACI ds Res.
20: 6287- t%‘%%&?ﬁgﬁ%ﬁgﬁéﬁh& ﬁ%s Ojgt%RgAmnew cloni n ‘vect or
deri vé@ fmrﬁmganpm«ofm%dang%ﬁr@a xnpuEE%m))squheh@mbmasted to a
3gn§bt Egg%r W t?\ a prl{m a&nomw‘ﬁﬁm@&'%% |ngl Snd 9 yg%BSSZBfI(LtlnEﬁZ)g
o reeaiten R Fiubheb, i o Sl S i
a a i |dhfifiéras OT P
The resul tin Iasmk%a Vx4 was tblgw anﬂlllete vvlththe
B U Xhéﬂhh%gimems %ﬁi?ewaﬂnmbtggn?qgmd% fgg’?;égﬁ?gg d 8%*
PCT/ U883/ 0 ivweeel v @Snajesand agotitie sarre
orientati Qﬁ?ﬁﬁ‘ié t %U!IE %raﬁitﬂ{&ﬁi was t hen
di gested - W Qgreﬁghgﬁfed’ %@%cl\é ?ggf le| nsert coinj ﬁ?ﬁ%ﬁﬁ.{é‘%
purified Swraepngden the targeted wmpwe@mbﬁpwemlpmwﬁ OthB@br onucl ei
?fB oug haldﬁ @@&MWMW ﬁ] hé'\%nsesdnéwgf&%n‘al Mmﬁmﬁéagan etl al .

gan e in us r
edi tion, g"a %Pﬁg“ﬁ-ﬁ%ﬂ %E%%ﬁglf’dfgg‘ %y@g@mx;gaggﬁ@:p@;gf Three
i ndepEﬁderiﬁ additi@stoahe wildrtgpebard ofi 167 Idnmlpmloastr@ngmgmhﬂs trhdispaizdion bf VX6

the targeted mu gene.

&)

Analysis of transgenic mice jfor functional inactivation of mu gene
To determine whether the insertion of the neo cassette into Cmul has
25  activated the Ig heavy chain gene, a clone 264 chimera was bred with a mouse
homozygous for the JHD mutation, which inactivates heavy chain expressionas a
result of deletion of the JH gene segments (Chen et al, (1993) Immunol. 5: 647-656).
Four agouti offspring were generated. Serum was obtained from these animals at the
age of 1 month and assayed by ELISA for the presence of murine IgM. Two of the
30 four offspring were completely lacking IgM (see Table 1). Genotyping of the four
animals by Southem blot analysis of DNA from tail biopsies by BgH digestion and
hybridization with probe A (see Figure 1), and by Stul digestion and hybridization with
a 475 bp EcoRU/Stul fragment (ibid.) demonstrated that the animals which fail to
express serum IgM are those in which one allele of the heavy chain locus carries the
35  JHD mutation, the other allele the Cmul mutation. Mice heterozygous for the JHD
mutation display wild type levels of serum Ig. These data demonstrate that the Crnul
mutation nactivates expression of the mu gene.
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and HC2 were established frommce that devel oped fromthe injected enbryos.

These lines are designated (HCOL2)14881, (HCOL2) 15083, and LE?%Z%@?/%S?
3/

Each of _ hree 1ines were then bred with nicce conpti.si
mut at i oﬁ‘;(g@éﬂl%sged in Exanple 1, the JKD nutation (Cheni)gtsr} b3, EMBO

J. 12: 811-820), and the (KCo5)9272 transgene (Fishwild et al. 1996, Nature
Bi ot echnol E%L%l 845 851). The resulting mce express hunman i nmunoglobul i n
heavy and kappa-t++ght—charnrtransgenes—na—ahackgr-ound—thorozygeus for

di srupti on lﬁu%ﬂhe endogenoubs SeRITs 1\Fieavy and ka bﬁhaa_rsgmogme chaijn loci.

I11. Production of HuMabs Ng@hﬁggmlﬁun&n nonocl onal anti bodi s agai nst
human CD3 re produced—ast 20 fottows T mtransgenic_mce generdated as
descri bed ve. Antigen: SpF 98P cD30 was m)&ﬁ] Co Frleunds
(Sigma F58f1) adjuvant for|tdge first inmuni cht-[-I/_Hﬂ) Thereafter, the antigen
was m xed rh——tmconpteteFr IS (Srgma—F5506 mty=five it ogram CD30
in 100 ,L |PH¥S was mixed 1 <@B£ the adj uvan %iMp emul si fying needl e.

M ce were li4g§ ect ed vvith 0.2l tEa 25 prepared ant-H/;gﬂD into |ntraper| t oneal
cavity. Tr eﬂ 6 | 1Y WeT e housed 11 er cages and werje eval uat ed
to be inlg ! & ral condf3ion on the dated 4# immuni zation, bl eeds, and
t he day of| i@ fu3| on. | mmua@d.pa2i on Procedur ¢ JHDAEIDI ce were i miuni zed with
a conbi natTon "30 of one I'P injection of L540 cel'ts in comprete Freund' s

adj uvant and subsequent |P injections of a soluble reconbinant CD30 in

i nconpl et eTable Ushows tatjlewednof evengly dewdatgd byBIJISB | fortrhiat caleyiag bpthcthe

anti - CD30 e ng _cel | ere gi ven an
IV injecti gir\ljﬂg?ésglﬁﬁb e ?é%gﬁcﬁ%g@)&ﬁ cggrgtnfozyg nrﬁ’BJ}eﬁﬁ? Yo " usi on.

Mouse spl etidByPrdomeild tiper(¥ 283w CS@'BUGJDEUnmm[Hﬂsem fdfl)BotcalUdnfm@s

Preparati o&ce'lﬂg,end?z;%moggﬁ T80 ik %m cell l'ine (ATCC CRL 1580, |ot

F- 15183) was used ' Tor the fusions. e original ATCC vial was thawed and
expanded in culture. A seed stock of frozen vials was prepared fromthis

expansi on. IICelehsrayieh 6f HOO I BiafgnidMadd ture for 3-6 nonths, passed tw ce a
week. P388D1 (ATCC TTB-63 FL) gg 0T JON 2006 WO 03/ 059282 PCT/ US03/ 00440
was expanded to 200 nL and exhausted. The supernatant was spun down and
filter®d and used a¥thaH@di2hanat béavy thansgune ams gematatet biyedinjedioaof Thi s -cel |

[ f. t | o L dad
0 v PSS RESTLRi [ REA) ORIORER ulbehC wco
Peni ci | | i ninget @%EYK@n%b?rDI@FIﬁId(@éW mcmd@sd?somgd belew.to culture the
nyel ona and P388D1 cgklgss whitahar) sapem Debht Mo el Ab2GH ﬂié%eh%ﬁemwlwﬁ)

cont ai ni n nd Peni c |lin-Stre atl o] 4030) was
used to H’:&)S?ﬂ R8I B%eé %F%@E' m@é‘”’é %ﬂﬁn% &@H‘kﬁn%nﬁﬁf% 8bPl ement s
were &l@dedﬂmg Fenokdb Sécﬂﬁﬁ&' waowbeloiediigo thidplasinidnetd@dP73romega,
Ori gen- Hyby don® o e mAh blasmid 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 et al. 1992,

20  Nucleic Acids Res. 20: 6287-6295), to generate the plasmid p251f. A new cloning
vector derived from pGP1f, pGP1k, was digested with EcoRV/BamHI, and ligated to a
10 kb EcoRV/BamHI DNA fragment, comprising the germline human 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 BamHI/Sall and

25  ligated with the 7 kb purified BamHI/Sall insert of p251f. The resulting plasmid,
pVx4, was digested with Xhol and ligated with the 8.5 kb Xhol/Sall insert of
p343.7.16.
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10 (1 gen, 36335), 10% P388D1 conditioned nmedia (8/10/99 DH), 10% FBS
(Hyclone, SH30071 |ot #AGH6843), L-glutam ne (G bco # 1016483% g &%U
gentanycin (G bco # 1020070), 2-mercapati ent hanol (G bco # 10 39 B Iﬁ-iAT
(Si gma, WHYEYP282 0 x10 M Hypoxant hine, 4.0 x10"7 M Am nd’ﬁé[ﬂﬂs@?(ﬂ‘é'ﬂ'i'n 1.6
x10"5 M Thym di ne), or HT ((Si gma H0137) 1.0 x104 M Hypoxant hi ne, 1. 6

x10-5 M Thym di ne). 15 br i d row out f.or, one
until visi %I e col 2)n| és lg%ee‘éfﬁsh% ?Wﬁ%tﬁgymggﬁs?%gvgﬁﬁ%gnﬁlg?%ﬁs €and
used for i other o ¥ @eneniTigs €lone hiomg;nateﬂ p¥x6] waktheSAigestedgrith Nuttend kappa

super nat ant S d P e D8iafho TR R (RREEL Sofle 64 RELHAPpHAIIES || 17
usi ng L540mektr raz;mamtp the pooickEi pSane-half d@b(@iﬁﬂidél Erﬂﬁlﬁ@m@ aplryds &z HuMab
| gG verse sghelinnes), ABSan &wa(t@dﬁbgfaiggr@igm ﬁlahngam%?ée ﬁﬂb% grotein A

col um chronatogr y-usin rocedur e:
condi t i onsk-abog n&lﬁﬁ §dlpﬁﬁdb‘%?4®ﬁ:°1§1 f!’PfFﬁg W@P’éLﬁbOTN‘J&bPWﬁﬁ RI%YICW/as

equi | i brat \Mrhfbel? h@élﬁ lines bekatoSat e &&?&)smg uE\a@éa fro%Bﬁothb.tbte‘ er;
0

(3) Elution GI n h 150 25
neutral i zeﬂlq/ﬁ?%"f #f?l%l QFH W&M‘g?’e b tﬁ‘Fn?Jf“‘atE‘f LBY,OSE f*%l ut ed
fraction wises armdbfsvgn;mll (fl-mm)e%&]] l(lﬂCleQbiEﬁﬂ)83G:iﬁlqu(I(|elx)l]!5®8N Iychoddassi e
st ai n| erifie [ a, 00 i al,) al nst 10mM

Soi oo oBEseifies bieFe then i e B Fiuie iS58 B, D Bl BIRkAGH Fon 1o

t he isol atEmmpdé 1 ﬂxeé‘mmajmm(&lemﬁmlnﬁ@kﬁ\momm ar1- &'H]);Lammie 2H9 30 The

V. d VL ﬁ&g; aﬂgtgﬁgg t f
hybflndomas erse tr nsc }%@éid%ta?d{%% ld%@éh%ﬂls%geﬁ 845, Sg{l Pi:ﬂeggmbyrom
PCR and th@sudm:g mlwmremmy@qu@wmlob@lmmmgkw(l}ght)@@gma@gml e

Bi ndi ng St gdi ®skdrouk @;w%a;"g & eRES ﬁ;gvab 5F
11 PCT/ US03/ 0044%1- 5 I\/glfgglrl al s ((I?r mflé%%f%seﬁgggé%&ﬁornsh%‘ii‘%c?lng%g HuMab
5F11 (Medaheht chgindoci- annandale, N.J.). (2) Human CD30 antigen (Medarex,
Inc., Annandale, N.J.). (3) anti - human CD30/ | NFRSF8 pol ycl onal antibody (R&D
Syst ens; ﬁﬁts ; 410 (4)CNVBb chip, coupling buffer: 10mM acetate
buffer, p . D30 : : 3.5 (Protein A coupling),

regeneratlon buffer 1omv| HCL (5) Bi acore 3000, BiakEval Software v 3.0.1.

15 Protein A coupling ﬁ%ﬁbg@r&f%boﬁ%@%gﬁﬂ&hﬂnﬂn%bﬁ@v&%ﬁ% flow

5L/mn, pH 3.5) was cou I e usi ng ani no- coup em stry.
Bi ndi ,?é) St fp(lijqmtransgemc mice generated as described above.

Antigen: Soluble CD30 was mixed with Complete Freunds (Sigma
F5881) adjuvant for the first immunization. Thereafter, the antigen was mixed with
Incomplete Freunds (Sigma F5506). Twenty-five microgram CD30 in 100 4L PBS was
mixed 1:1 with the adjuvant using a emulsifying needle. Mice were injected with 0.2 cc

25  prepared antigen into intraperitoneal cavity.

Transgenic Mice: Mice were housed in filter cages and were evaluated to -
be in good physical condition on the dates of immunization, bleeds, and the day of the
fusion. '

Immunization Procedure: The mice were immunized with a combination

30 ofoneIP injection of L540 cells in complete Freund’s adjuvant and subsequent IP
injections of a soluble recombinant CD30 in incomplete Freund’s adjuvant every 14
days. Animals that developed anti-CD30 titers against the CD30 expressing cell line,
L.540, were given an IV injection of soluble recombinant CD30 seventy-two hours prior
to fusion. Mouse splenocytes were harvested, purified and fused. Hybridoma

35  Preparation: The P3 X63 ag8.653 murine myeloma cell line (ATCC CRL 1580, lot F-
15183) was used for the fusions. The original ATCC vial was thawed and expanded in
culture. A seed stock of frozen vials was prepared from this expansion. Cells were
maintained in culture for 3-6 months, passed twice a week. P388D1 (ATCC TIB-63 FL)
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HuMab 5F11 (1L/nmL) was captured on a protein A surface for 2.5 20 m nutes.
(No significant ampunt- of antibody was captured on a protein- &CQNQB[\BI n a
separate experinment). Two experinents were done with different concentration
ranges WP“@@?@Sbassed over the captured antibody. ConceGEVME{0H8nge of
experlnent | included: 10, 6.67, 5, 3.33, and 1.67 L/nL; experinment 2

i ncl uded: 5 L/rrL Asspci ati on ph t d t

Lo e by ntiehin 200 Bt PSSR Ot RS Sab B B Ry 50,

Langnui r noadéluseaf asasmednaaﬂdmmnﬂmodmtasmnnahaonéthnemar Whmce@ldmnveﬁsq:asseda”sr shovvn

in the foll body KO 10" 1/ MS)Ka

I10 51/ s) KDS?W aa%bgﬁe"z Fﬂl%}%@ 097y471 (2):;2 83 yra

1517115. 167. 031. 3610. Islgmqlmqs@ DREM Gedech2Calgre #5.00782469 tonamdngsS%0 - 68

WD 03/ 0592 foyds ti bod
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Mcrotiter Hmwylthmeeﬁiwéﬂe Mmomm@mm@eﬂ%maﬁnwngdmnh opil Nl (§Sighvah 5%
BSA sol uti q{mg,syp@rﬂ@ﬂqnq{fpbgﬁthfn@nggg{qgem FR|nidiRNPr €Ssi ng reconbi nant CD30

was allowed to react d wells. Thé superna ant vvas renoved,
and prdfein A purlfl%%nq‘{}l%y‘?ﬁ , Erowgiit f %Fer‘f’éﬁeis'B'[t pedoeRlPres wer e
ihncubat ﬁd dlecoraé yétﬂlglshe@ﬁm@ﬂfzﬂg&imt Wﬁs hw;&hed:aaﬂumqnﬂuﬁwllssrgahn@i’cg huhfdner 1

our, the was he th PBS-twe t he un tibodies were
det ect ed by® bﬁﬁj%g %‘l&smﬁé’q%'gﬁn\ga\ﬁ’}]?ﬁha%weﬁf 259 6%38’?%51"’83@ SPEBRY ed goat
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20 - Hybridomas producing specific HuMab IgG were subcloned and

expanded. HuMabs were then purified by protein A column chromatography using the
_ following procedure: (1) Loading conditions: Supernatant was loaded on a 5 ml Protein-

A column that was equilibrated with Phosphate buffered Saline (PBS); (2) Wash: PBS
buffer; (3) Elution: 0.1 M Glycine with 150 mM NaCl, pH 2.9. The elute was

25 neutralized with 1M Tris buffer (30ul for every 2 m! fraction). Each eluted fraction was
run on gel before being pooled. Once the purity by coomassie staining was verified,
fractions were pooled and dialyzed against 10mM sodium phosphate buffer with
150mM NaCl,, pH 7.2.. This protocol led to the isolation of three antibodies of interest:
17G1-1; 5F11 and 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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devel oper. The optical density at 405 urn was determned using a mcroliter
pl ate reader. As shown in Figure 1, the anti-CD30 HuMabs, and nof} it i 2006

i sotype dermonstrat ed dose-dependent bindi ng ndi cat es
that th& (23{00‘97%%)30 HuMabs specifically recogni zed the r@EJﬁﬁ%#a %% cp30. The
guantitative difference in binding to CD30 anong. the anti-CD30 HuMabs
indicate t are unique antibodi es because the = ~
guantitati gg&ﬂgﬁ%re%@lr rsglll%lgﬁg is likely due to differences in affinity
or differences in recognition of the reconbinant formof CD30. 30 35 111.
Dose dependenétehhingiittgoDdtfinit)/ahe rito chbsfbhis GHablabisky 1 of anti - CD0 HuMabs to
bind to CD30 on Hodgkin™s tunor cells was 1nvestigated by flow cytonetry as
foll ows. Antibodies were tested for binding to L540, a Hodgkin's |ynphoma
cell 18 neMaraiaglexpr esses high-levels of CD30. Protein A purified HuMabs

concent r at {50 el TeGR IR ERRL LMY GRERS G AT v,
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#

washed frofF2Ed-cells with PBS and the cell assom at ed fl uorescence was
det et e CATifok Suphil ber ORI BI bteR L ER(CDRCCGHBRNE dnd oL U7 € 2.
uMabs

cells, withodBroginA W@Pgbé?ﬁ?@ﬁ{al“&’é‘ yHer: m. These data

dem)nst r at &) Biadord BEXS BadRvabSefteardv.pd.lef ficiently and specifically to
native CD30 expressed on live tunor cells. |IV. Epitope Mipping 10 CD30 has

been shown to contain at |east three serologically defined clusters
desi gnat edP#steiB 4 enghlidg To determ ne which cluster HuMab 5F1 | bound, th

abi i ty= of rrurlne an i p f. t

BerH2)lys cluster KH(R }e@?&é?%‘g gﬁs ﬁf&@r&%ﬁé#ghﬁhﬁw'ﬁ%’l/n ﬁ’ fd')

FI TG | abe|*erasgrup1ect@11§ chép psingaminseouplisgche@istd. Briefly, L540 cells
were incubated sinultaneously with FITC- 517 1. along with a 10-20 fold

excess of unI é{%santl bodi es for 60 mnutes on ice. The cells were washed
and anal ys ﬂl . Al'l bl ocking anti bodies were of nmurine origin and used

in 10-fold excess of Hhhmh HSESlat(upalllrpanwa@b | ddah?mgote?g sﬁﬁ&deﬂdurmb (I g/m)
was I oesc ot i nt e el ed_and .bi ndi n
1o or HECOSTER ORNALRERAbEuE b Bhpb D s Cudia bRy AP Ry 42
cyt onet er {dpAGSBcenperiBeut)o] v clpienismnis weleiddot beihghffwnhm;c)mtraamm $

ti bodi I S
Cont ai ni noC o306 BavA SV LAAMER AldBAR3R AT SR PR o kBl
buffer), immelndad:ed, Ritt/h5.133850d54¢ Bbimls; experiment 7 incjudeding.Ab 2f brand®-Hi nut es

on ice. pL/mL. Association phase lasted 10 minutes followed by a 10 minute dissociation

17GlL denpnstrate evel bi ndi'ng to L540
ok ooy,

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/s) | 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 SF11 6.13 6.86 1.12 7.92

2 S5F11 5.77 6.58 1.14 13.6

30
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As shown in Figure 14, the antibodies which bind to cluster A were able 25
to inhibit FITC5F 11 binding to L540 cells, whereas the antibodi gﬁwvxiﬂ ch
bind to clusters B or C could not, indicating that 51711 bi ndsYt

t he cl usY@P39%9883i t ope. Exanpl e 3 Antibody Dependent Cel | KAV PO Hxi city
(ADCC) Studies 30 I. Mnocyte- rredi ated anti body dependent cellular

t ot oxi L | th HuMabs. Th it f th
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i nvestigated usi ng aHiidab pEl ledgd./adgayaswiapturdtban & pyotéinrasrce fanbiyt es. The
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source 4 eUEQ;Rﬁ‘ﬁﬁexﬂ: £RoWdd 9&%1%%%&6%91%&8@&%&&&%&%9&&?61% fdsisp 9gi cal
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D Systens, lemaﬁmty Sonstibls t6@irdd CIB(Santikeh 86d tHeRlabSirdPiRibbaP Sin@sheWrdsh 100
G of 51C {?ﬁ ﬁ. gﬂrﬁﬁ‘gblﬁ %“gionblnlng with effector cells (ET =

50: 1) and FigRiEEe PRie t Fdtiter plate. After incubation for 16
hours at 37 C supernatants were collected and anal yzed for radi oactivity.

Cyt ot ox4 Ci ty s gal c by formJIa I (experinental CPM -
t ar get i(‘? ea&l‘ %eﬁ Bt % 9@?? mﬁ,@ﬂ%—i&%b&EMPM X 100%. Specific

lysis = %lysis with HuMab - %lysis without HuMab. Assays were/ perfornmed

N griplicate. 10 AS SR B EIGALEHEMbDR EHNRDSBR el Botps 1761

nmedi ated specific |ysis o tunor d
conpar ed t 81vgptigatest I%p@ captergthldBA usm 7 eoypmetcidbrondabla merineantitGlR3e Hu Mabs

are capabl gnﬂpgodg,aBgRLHggDmQcc@(pqg%gm@ga,t@qus foflblve to effector cells for
Fc receptor mediated |ysis onucl e cel | rrﬁ)g? ted anti bod
dependggt cel lul ar c%%f%%?rc‘f’ﬂﬁ%?fef?)%d“ﬁ@o%?{ Algex the Wells ity vabs .
The capaﬂ 5% BS Atsohutivng Su;%&nHﬁthﬁradsfecE&Khei%e‘cﬂ)msmﬁg mfcoﬁlsﬁﬁnh fteDEOﬁml ng
tunor ce ny. a n release a W I s uman 20
nononucl ear%u%%ﬂ {0 re%% %ﬁﬁﬁﬁ ?ag %ggg '1;he S&P%@?@n ?WSQ/E Oved f%tew human
mononucl ea® pwilddtiulMaboiliicl, 8HP, tEG1 sandendsqyps ¢andrl wetﬂmh@md athadngmol e
blood by 1 LRlchreadne, c@@osaohxd%ngaawéat%ﬂ&&%& vtk Lz eapel ed

wth 100 C -2 hours [t))I’IOI’ intng wth ector cells at
var i oud0 ef Pathigstwegeand the bopndanibpgics et detoated by mcybatﬁlgethw bt Widyan
mcrotiter a%ﬂﬁ@pheﬁfph%sd-ﬁﬁ@[@@gb&rhnhq{W%{Bc— SpecHTc froB&IREBT. gHeS Were

Formil o _ofFrsy Bt o urrbRemROel: SR s it Sk etalpPrubEPSER. |ysis CPW
- target HeadtorfePN) he)@plﬁ@%enﬁbpaﬂ 405carh ywis sleterffidedsismevd mivrofitbijlate ®adey.si s
w thout HuMab.  Ass Ay Mo iRt %ﬁéu% Me iaﬂti-t(f].bb% hﬁﬂa%s, 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
1I. 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
line that expresses high-levels of CD30. Protein A purified HuMabs 5F11, 2H9, 17G1,
and an isotype control were incubated at varying concentrations with the L540 cell line

at 4°C. After 1 hour, the cells were washed with PBS and the bound antibodies were
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30 As shown in Figure 4, the HuMAbs 5F11 and 17GlL nedi ated specific |lysis
of the Hodgkin's tunor derived L540 cells, as conpared to an isoﬁ)ipﬁ'
control. The results denonstrate that these HuMabs are capable grzg@ti ng
CD30- ex WOI93PH8% unor cells to unactivated effector cel | BCT/N8&Y00k40kel vy
natural killer cells (NK) for Fe receptor nediated |ysis. 35 -71 01 JUN
2006 WO 03/,059 RCT/,US03/,00440 wth|n b|t| f Hu b.5F11
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0. 025 respectively) for 4 hours. The 15 spectrophotonetrical absorbance of
the sanpl es was neasuled0 his b0 shown &ncbrddif ab ivast(thekeembegicalgviefinedgt h) wi t h

ELI SA
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relative to 20 untreat ntro cul tures was cal cul at ed, usi| n(gsthe &@rrmla
1
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secondary cross: | nk eco Cross nki ng _.anti,bod
ST onac Y, SeRrLen el ed Bl AR, Al Bloskif At SR0 5wl S0 B8EY  ene
ef fect on cmﬂ‘l)—fmiﬂteabe:ﬂsmfﬂheu&a&irmmn domcentratioh: c’ﬁielSFlZH—Idele(lHﬁg/ud) was L540 and

the K L1236.
he 1B R REa BB lertl bBed S IR Gk 88 B0
that tR@ cyletessancewrtiuated pell m@&@ | Bew aytquueter GYACSuansBogien Rerkingen,

artifact, Héiﬂ‘eﬁ?oer?e@éﬁ% hl@rnﬁ?tﬁﬁr drflBodRe ek d§il@bd in ﬁ@chDPﬁhbs AOBuSHeyed any
ef f ect and cti cted to the L540 30

was nd s 299 cells
Exanpl e 5 BAHR S cORGIniRE %0 i SRR AR 80 CRTASPONBHAITREIRRE | | y
of HuMab 5P5i|1ﬁfe1t)pmblﬁﬂ5‘at&l witkDI00 ek P4 e isrgd tSEMDFFITEl th Ab for 60 minutes on ice.
As shown in Figure 14, thé antibodies which bind to cluster A were able
25  to inhibit FITC-5F11 binding to L540 cells, whereas the antibodies which bind to

clusters B or C could not, indicating that 5F11 binds to or near the cluster A epitope.

Example 3  Antibody Dependent Cellular Cytotoxicity (ADCC) Studies

30 1. Monocyte-mediated antibody dependent cellular cytotoxicity of L540 Hodgkin’s
tumor cells with HuMabs.

The capacity of the anti-CD30 HuMabs to mediate lysis of CD30-
expressing tumor cells was investigated using a *'Cr-release assay with healthy human
35  monocytes. The healthy human monocytes were activated in culture with IFN-y to up- .
regulate Fc receptors and cytolytic activity. 1.540 cells were used as targets for lysis by
IFN-y-activated monocytes. Monocytes purified from normal adult source leukopacs
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35 growth was exam ned in vivo using a xenografted nouse nodel . Sub @E aneous
solid L540CY tunors were established by injection of L540CY dkl UgNg x 10)
resuspended in 200 pL PBS into the right flank of SCID m ce. Tunor

devel opfe@03/0#382easured every -72 01 JUN 2006 WO 03/ 05928A/¢#05(6H803/ 00440 3
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nodel was @¥REssig @y gellstorehtector calds ©r 5r reqentas ospiated tystsat nent on t he
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di 1 pat del,  1x1Q tiall i 540CY | | i njected
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groups included PBS only, 5F11 + 10 fold excess GAH | gG mAb, and GAH | gG

mAb al one using the . i- i rogressive
di sease (ruffled fur, |n%%cﬁ@ﬁ%ﬁy‘ss‘ﬁﬁﬁp%ghe‘f}g?ﬁrgattgﬁ%%‘%égég et
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killed at that tine maj or organs were formaljn_fixed for further
Lot b ] !

exam nations. As do WL (s pitrrants &y lesisby Sesh pupgpmenesycledthe nean
3 ur vi)- val | tiélﬂma Wnohhﬁezﬁ&%llﬁ mﬁ&f pﬁiﬁsﬂrﬁrdstﬁldhegmu@em50143>1@]§ay@ ﬁcfcfll’llg@aéili)c 46h
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formula: % lysis = (experimental CPM - target leak CPM)/(detergent lysis CPM - target
leak CPM) X 100%. Specific lysis = % lysis with HuMab - % lysis without HuMab.
Assays were performed in triplicate. '

30 As shown in Figure 4, the HuMAbs 5F11 and 17G1 mediated specific
lysis of the Hodgkin’s tumor derived L540 cells, as compared to an isotype control. The

results demonstrate that these HuMabs are capable of targeting CD30-expressing tumor
cells to unactivated effector cells, most likely natural killer cells (NK) for Fc receptor
mediated lysis.

35
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as the rre rane positive control CD30-expressin grrp ocytes in human
tonsill ReéE?qt‘i?Pb?mWeffFFab&SOf‘?a@ée ebhesgrples Wrsdaeasired ahd 50 tfbinl nt ense
at both COW&ﬁ@tW%Se@tmﬂB%ﬂQSR%ﬁﬂerW@ mbfseh Ebdis , the

as in the NEEPRGRTOR PR AFinedly DA B AR apbL BRe B w&é e gh §n¥’e' 2%
of tonsil m:ldtmnedfbaagut nells, amd ofing te qeatidhatifn dfiiuviab 6511 tnd theesoss+thkasy ed
hal L o7 0% ap o RO (bt FR IOl 1 BRSRL KL 0! (SRS SR DT

tonsil. ree nors” exam obse
I yrrpho%@t e@ﬂﬁ@ﬁ@i]wt@iﬁumii wak celaeletedaisingtthe fcp‘emlépﬁfé? yalo¢/uptneatéddil0P.cl es as

vell as i n&lhﬁxe@éﬂﬁ&ﬁ&ﬁ& weft &frleqh Hllﬂiﬂa?és ah@géﬁ%@é‘ed t&z’%‘d’éﬁrlntplaﬁﬂuﬂar%ef tonsi |
cells were si);;u ned his reactivit Xpect e asedtl%n pr VI OUS_ reports

of tonsil &l V@glglcewr@fs wersswsediHel 0%%603 ary Cxa§ 2dy;{ hwm WO
03/ 059282 b5 UnlicR8bOdy alone; (3) cells without antibody; and (4) XTT only.

A clear, dose dependent effect on cell-metabolism is shown for the T-cell
25  like HD cells L540 and the Karpas 299 cells, but not for the B-cell like HD cells, L428
and L.1236. The IC50 was reached at the highest concentration at 10ug/ml, suggesting -
that the cytotoxic effect is moderate (see Figure 5). This was not an artifact, since
neither the GAH-IgG, nor the 5F11 antibody alone showed any effect and activity was
restricted to the L540 and Karpas 299 cells.
30

Example 3 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 107) resuspended in
200 pL PBS into the right flank of SCID mice. Tumor development was measured every
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Exanpl e 7 Antibody Sequencing As described above in Exanple 1, HuMabs from
hybri domas produci ng specific HuMab 1gG were purified by prote[i h JBN 8B urm
chr omat ogr aphy which l.ed to the 5 isolation of three antibodies of interest:
17Gl- 1, WOP¥%38 2H9. The VH and VL regions. of HuMabs I1PCIVUIN3/08R91 and 2H9
wer e subsequently isol at ed from hybridoma RNA, reverse transcribed to cDNA,

For 1 ovi ng. a1 B4 R RERRCIoU R dEAPiTE! e e menedLnet (e RSBV T ogi ons

of the HuMzbhsmalkGvitlv éﬂahﬁﬂhe@mimxoﬁé tad6 s irethe dargest diameter were divided

O SR 0w 51 o001 5 o

AGTAACTCTTdERY Contalanicaeeaetved PBS only. The experiment was
MTTUAT@@%@CC@TTC%@%&H tumor diameter in the control group
AGACAACGCCEAEsAe ¢ mratdayEnARhe tyeataxcaayd control group consisted of 5 animals
?AGGTGAACTTCCATCTCT GaI‘MEM‘;I}'TE(:CTIH CACTEC[ETCTC(Z)fex enmems SEQ | D NO 1) 17GlL VH
amino acid sequence %@ P SIS aRe BN ﬁ’gﬁé BGK  GLEW

VAN NEDGSERENYREMHSERRT FAOENSBIOMEICR 26 SDTAMNEARY W REMMERETIM VSS

(S22 By Al U DL SR et it o i

ACIIISAAAGA(BB‘EAMBTM G@Amﬁfmﬁaﬂ(é‘lmﬁ@r growth, but adding the antibody

CCTOCCAGI A AT o

d a comparable anti-tumor activity

ccAaTcccAGAGhiemETOAGhesoas CTCTSITALE @@&@ﬂvﬁab 5F11 is able to inhibit the growth of
CACTCTCACCA WMW&I administered either alone, or in

TATTAC£ ?F CAGCAGTATGGT GGACGITCGGCC ~ 35 AAGGGACCAAGGT GGAAATCAAA ( SEQ
| D NO 1 peanbyatignvith P uence

El VL TQSPGTL SLSPGERATL SCRASQSVSSSYL AW QQKPGQAPR

LLI YGASSRATA PDRFSGS L YG 40 SSPWF KVEI K (SEO I D
NG 4) 2H9 VH nucl ei Cgﬁsenugmﬁ% e odaY YR cocyy (SEQ

CAGGTGCAGCTACAGCAGT G@%@Aﬁ@&ﬁ@?@ﬁmﬂﬂ@ﬂ) mice (FOX CHASE SCID®,
COGAGACCCT G B ARG T Ged (B Sl AC pathbpen el 36070 R%nd fed
20  autoclaved standard chow and water. A disseminated model was used to evaluate the
effects of HuMab 5F11 treatment on the survival of SCID mice challenged with human
HL cells L540CY. For the disseminated model, 1x10’ exponentially growing 1.540CY
cells were injlected via the tat! vein (iv) into the 3-4 weeks old SCID mice. One day after

injection of L540CY cells, mice received 100 pg 5F11 intraperitoneally (ip) diluted in

25 200 ul PBS every 4 days for a total of 4 injections. Control groups included PBS only,
5F11 + 10 fold excess GAH-IgG mAb, and GAH-IgG mAD 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 fixedin formalin. Animals surviving up to 200 days

30  were killed at that time and major organs were formalin fixed for further examinations.

As documented by Kaplan-Meier analysis (Figure 15), the mean survival

time of the PBS treated control group was 43 days (range 40-46 days) and 39 days in the
GAH-IgG treated group (range 15-51 days). Inthe SF11 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-



01 JUN 2006 PCT/ US03/ 00440 AGTGGTTACTACTGGAGCTGGATCCGCCAGCCCCCAGGGAAG

GGGCTGGAGT GGATTGECGAAAT CAATCATAGT GGAAGCACC 01 JUN 2006
AAGTACACCCCGT CCCTCAAGAGCCGAGT CACCATATCAGTAG . :
ACACGT COMACERBZRAT TCTCCCTGAAGCTGAGCTCTGTGAC 5 PCT/US03/00440

CGCCGCCGACACGECTGTGTATTACTGT GCGAGAGAGACTGIC

ami no_aci o WEGHEIE (G CREPOBNEA LRPSFHES Hin vt RaM IR R
LEW GEI NHS@BA K¥TIRSEKERd T MDF SIHQESGHn8 SFVT AvdBifnerd YM@AREIDACTFEN)NGRGTLVTVSS

(SEQ ID NGO 6) 2H9 VL nucleic acid sequence 15
GAAATTGTGT TGACACAGT CTCCAGCCACCCTGTCTTTGICTCC

SRR v 571wt o

TCCCAGGETCCTCATCTATGAT GCA HBSMACAGGGCCACT GGC
ATCCCAGCCAGGCT CAGT GGCAGT GGGTCTGGGACAGACTTCA 20
CTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTA .
TTACTGT CAACAGCGT AGCAACTRYEESTRREET Prostrasiivitzetn Buapeaesieatpdhfiormof AlyMel) | D

NG 7) 2H9 Y1 ﬁmlﬂhQ: dtl(ﬁ:@ﬁﬂ%ﬂﬁﬁalﬂﬁlman tlssues an indirect immunoperoxidase method

El VLTQSPATLSLSP CRASOSV. SNLAW(
LLI YDASNRA?@W%%@@%E%‘@%BE% &VefP\WIFGQGTKVE! K ( SEQ | D
NGO 8) B30 5F11 VH nuclThechalyi wlass&mded:te@m accordance with the Food and Drug

COCAGACCCT RO AR r i eppations (21 CFR Part 38). THe hurman

AGTGCTTACT ﬁm@@ﬁ@'ﬂwﬁ ALY e 3BaacEd list of human tissues to be used for
GGCTGGAGT
ACTACAACC(%G% GT %@%&%VIW in Annex II of the EC CPMP

CACGT CCAAGANTTshinT daRtotestmorndapaligcontrol of monoclonal antibodies™ and
GCCCIZG@CAMKQQGE&HA ELHFNSPES FBA/CBER “ Points to Consider in the

Sequence ONFEHRIEEKB SERET TIAY JoR ARy isbiscRefitman Use T oM 10 21 €

LEW GDI NHGGGT NYNPSL K SRdéhesSidainktiQistidisNSkid Addpsy or surgical biopsy were
embedded in Tissue-Tek® O.C.T. medium and frozen on dry ice. Tissues were

sectioned at approximately 5 pm and fixed for 10 minutes in room temperature acetone.

20 The test article was applied to the slides at two concentrations (2 and 10 pg/mL) and an

indirect immunoperoxidase method (Dako EnVision Kit) was used to detect binding.
The results indicated that the test article HuMab SF11-FITC specifically

stained the membrane of positive control CD30-expressing 1.540 cells, a Hodgkin’s

disease-derived cell Iine, 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-

30 reactivity was not observed in any tissue except human tonsil. In all three donors
examined, reactivity was observed with lymphocytes/mononuclear cells located at the
periphery of the follicles as well as in the adjacent interfollicular regions. Fewer than
1% of tonsil cells were stained. This reactivity was expected based on previous reports N
of tonsil expression of CD30 (Hecht ef ol., 1985).

35
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TAVYYCASLTAYWGQGSLVTVSS (SEQ I D NG 10) -76 01 JUN 2006 WO 03/ 059282

PCT/ US03/ 00440 5FI1 VL nucl eic acid sequence : 01 JUN 2006
GACATCCAGATGACCCAGT CTCCAACCTCACTGTCTGCATCTG
TAGCAGACHEASIOARCAT CACT TGT CGGGCGAGT CAGGGTAT PCT/US03/00440

TAGCAGCTGGT TAACCT GGTATCAGCAGAAACCAGAGAAAGC 5

CCCTAAGTCCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGG — -
GTCCCATCAABS MDA oMl dX ReauerB g GATTTCA

CTCTCACCATCAGCAGCCT GCAGCCTGAAGATTTTGCAACTTA -
TTACTGOCAACAGTATGA AT CTGGAGATTAAA (.SEQ I D
NO 11) 10 5F11°W eﬁ‘%‘?ﬁ% @M% P SQG SS
WL TWWY QQKPB HulkARKIS G W SEHABE Y SRS mamﬁfﬁbﬁstmmaed to the

QQYDSYP. TF 15 nt of
Hodgki n™ s Seaég&%&%ﬁ%ﬂq@wg&%&% l%?%@éas%% dV? PCur abl e
di sease duefHoMabe 17Gh¢tl, éH&bambaHBqurelSybﬂqgmtﬂlyesd@pdrf@gl hrlm;lomaldéNMPP or

ABVD and i ern
vEd 73: 8815‘%85\?9“%“?%3%23%%‘%29%fﬁgm%ﬁ%aﬁféééﬁﬁﬁr#%%d@ PeRandty 1@3@9&&@ an
H. S. Canceiwassequneed: fgwdpllowimg ase theggichie gnd quoa@tdssqmlme&a angk age

di sease hawe rgligNdof tiP HRIWEbs! esponse and survival rates using the
BEACCPP—regl men established by the German Hodgkin's Lynphoma Study G oup
(Di ehl 1§ et at J din Oncol 16:3810 (1998)): However, 25 although nost
patients can be 136 86 wiclele acid seanengpr oaches, fewer than 30% of 't hose who
rel apse attain QAGOTETN CFEES TEEA TRIT ESGHBAGGET TE6ICAGCAEG r eat ment
(Carella A M @GEGCIIGCTGMTHOCRCTCRIGTGZANCORRTGGATECAUCIANE i s even
worse for those (YTARGTGTWGA’I@A@@W(YG‘PC@QK?@AG@G"F@CRG@GA%@t Lancet

341:10%3 (1993) X}Gd?i%'}%ﬁb b@ﬁﬁ&él& c&M@AEﬁ

mal i gnant di sea t m a, or
non- Hodgkin' s | ' “(5'

cells remaini ng 4

i dual tunor
éé‘\q'% C&ile rel apses

(Kanzl er H et aﬁﬁéﬁb&ﬂ%@A@iﬁbCéﬂmﬁ;TGm'ﬁAmC CTGLeaP@GTEGAT (1996) ;

Ri et hmul | er Get TRIGTAGTIFCOYBCTCTGHGOAOGTGROLC AN CCTOHIACTETEATS (1991) ;

GibbeppJ. G et CAICA BRG IDNRE) 325: 1525 (1991) Thus, elim nating 35

resi dual Hodgki n-Reed/ Stenberg (H RS) cells after fi rst-l i ne treatnent m ght

further inpr ovq7@lllt\y:oglﬁmb@c E% fefidnber of different nonoclonal antibodies

h b I b dy-t
e, R A

nmonocl onal anti
25 AEDTAVYYCARVHWYFHLWGRGTLVT’_VSS (SEQID NOQO:2)

17G1 V, nucleic acid sequence
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCC
AGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGT
30 TAGCAGCAGCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAG
GCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGGGCCACTG
GCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTT
CACTCTCACCATCAGCAGCCTGGAGCCTGAAGATTTTGCAGTG
TATTACTGTCAGCAGTATGGTAGCTCACCGTGGACGTTCGGCC
35 AAGGGACCAAGGTGGAAATCAAA (SEQID NO:3)

17G1 V_ amino acid sequence

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPR

LLIYGASSRATGIPDRFSGSGSGTDFTLTISSLEPEDFAVYYCQQYG
40 SSPWTFGQGTKVEIK (SEQ ID NO:4)

2H9 V4 nucleic acid sequence
CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTT
45 CGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTC
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(Herpst J.M et al., JOin Oncol 13:2394 (1995); Schnell R, et at,
LeukLynmphoma 40 30: 525 (1998); Engert A, et at, Blood 89:403 (GX99iR) 7006
Schnel | et _at, submitted, -77 01 JUN 2006 WO 03/059282 PCT/ US03/ 00440
(2001)). 3@396 ssible alternative, bispecific antibodi ed GV AP act ed
interest as inmmunoreagents in HD. In general, bispecific antibodies, have
been shown t o beAGRGIGTTACTATEH A BORMEATCHIGIECAGROTCESCAGIGGMAG oxic- ~
potential of thes@GCIBGAGIGGATIGGHGKAARPRRGCATAGTGREARCICNCCEl |'S
targeted. 5 So fﬁamA;%mémcmm@t@@mwwéﬁﬂfé&mb subsets of
il

g R b B R e
i sease_an in [ , : :
Thus, a>new bi s (g{:h tgf%%gcl f f@g A A e high
affinity FcyRl r%@ﬁﬁ@rmlpr GG %&66&%@@03 %@A@gp&?%utrophi s,
nmonocyt es, and rBRECApRIH2ED NVt ch J. V. et at, 10 Annu Rev | nmmunol 9:457
(1991)) was constructed. CD64 serves as a trigger nolecule on cytotoxic

effector cells expyesahigh &G4 RqueB@d h mononeric 1gG as well as 1 gGantigen

corpl egs b rﬂcﬁ%@gﬁéﬂt@sﬂﬁgﬂwg@wﬁi%?mﬁs e
El - F )
wurst “and oroadd R e e D P A T ™

The murine nmonocl onal anti body, M2, binds to the FcyRI at an epitope
out si de t he nor P49 ¥¢nbelediaogl stquerica, t her eby, circunventing the conpetition

with $rum | gGGMWTTPTOI TEAGACAGTUTOOAGGACESTATOBPTGTCTTE bi ndi ng
unit used for  consigaiehisetagtcAtCORITRICRRCAGCRGERhertt £GheprEted of the

resent inventiog (gﬂ i - CD64
Iromnocl onal anti ¢ %ﬁ@%?ﬁgm@%é g%[(?(}& ol 155:4996
(1995)). H22 F(ad§C o) ATGCAT CCAACRBGHCE ragnent s
derived from t heé ErEC ARSHo EEARICERA GTIHTGOGMA I tqf”hg

bi spec2®i ¢ nol eddTETERLGATAARKA QTR EAGHIC
al l ows for bett &TATFGT(reh€AGIGTAGERETGGEOGCEGCHAPGETEGEECAdAdY. I n 25

addi tion, this tGEEeATCAAGITCGHAESARY (SEQ WENO:. ZoNnpl ement or bind to
non-cytotoxic cells that express Fc-receptors, resulting in mniml side

ef fects (Fanger MdN;

: Adkp&ev | mmunol 12:101 (1992)). Pre-clinical
in yitQtes_tin | tIrL g 1S, i 68 lecule
medi at 85 ant i boqy- depende 2 . @ ction with
30 nonocytes as ANBRddY ; % b RN 2derived
macr ophages ( MDWWP QRGN EIK AW EQ I_RNGB)  J1 rmunol  Met hods 248: 113

(2001)). Thus, CD64 is a promsing target for the recruitnent of
i mmunoconpetent effector cells in HD. The follow ng clinical phase-1 study,

was peB([)pr ned tcquqmpHnﬁdlé}&gciﬁrg@ql_&fnté cacy of this novel. therapeutic

glcsrllo E‘ébg'/ 8 02%e%‘AGGT’E@&@cﬁ'KéAWdAGT@GéHCé@Xd@R@TGﬁ@@%Q@éﬁ
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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1. Patients and Methods Patients 5 Eligible patients had neasyr.ahl.e d
active advanced refractory HD not anmendable for conventional c e N@ﬁ’ﬂg
Presence of the CD30 antigen had to be docunented by reactivity with

ant i - CDIWOLWPBBYi es on > 30% of H RS cells obtained froRtTERHO%iCopsy
performed within 1 year before treatnment with H22xKi -4. Prior chenot herapy

or radiot herapy 5tn‘a(y\tq1@g1@§umlg@i@ﬂcg our weeks before study drug 10 - -

adm ni stration. dACa¢ éAGﬂTGK@C@d’R‘M‘@@ TEA (f_;ul filled:
presence of obj BB X cRRasste ’fl]

Organi zati on (wﬁéﬁﬁﬁgg %‘R{; @%} 8 and 70
years, Ilfe exp (l: ge of less
than 2 /1oom (e LS Bl h O T (b EGOTGC AT 670(3’% GTREGCdwett Gft, cardiac
function as rreaﬂ@GCN%AGm&QCﬁﬁ@AﬁWGATS%KFGA@A@Amém ricular 15
ej ection fracti @TCTVERECATCAGIAGEETGEARGCATGAAGHTETITGEANCTRAl cal

problems. ConcOmA@TGCTNACACHAT GAQ'AG'FPAG@@TAVP@AU@TWGGC@AH@' on
criterion since G@GAI%K@,GWG thgggpﬁﬁﬁv%]ﬁ? PI tuéll geqw re corticosteroid

t her ap The protocol was approve nal ethics conmttee
and patrents hag ;E lve Wi tten |nforrred consent as to the investigational
nature of the tr& Ung geid; sign This clinical trial was.an

A

open-| abel , nonDIQMEQiS?éJIEHW§ BRVEIERAIQEHSVLAW YORKRE i nary
obj ective was t KARKSLHY AASShOSGKPBRESGSGSCARETIIBSS LAY ADY YK22xKi -4 i n

humans when admQOYDSYRITBBQGTREEHOGSEQ M Ne):p7).  Secondary 25 /obj ecti ves
I ncl ud? the phar macol ci netics, the dose |imting toxicity (DLT), the
bi ol ogi opti mum dose, and any antitunor activity. Patients received at

| east tvvo Exaniples ofCD3eMdakied Chrathént T HEddians D@édssgﬂm i Falinad$® 2XKi - 4
was adm nistrated on day 1, 3, 5 and 7, respectlvely Addi ti onal courses

wer e added according to the individual investigator's judgenent in
respondi ng pati ents. I3@igRasedizsasal(Bil})dias bochnivba curaBlexdissateydiduitbake Maxi num

bol ow tne SRREHHGbCPIof L EeR Relfie YSMOL I8 VLIRS S ence
of a DEF |rﬁa@@thnetaglnmqm (PevithVde Iner & 4n@érztem~Mgd 731881 142 TOn Bonpdanna §3 be 35
treated on g he MRy ﬁlagrkéég% ?100 abl§i. @%&Az@raﬁgawgﬁseg tigddeat i on

desi gn as foIIovvs douhb se escal ation wth oné patient per
cohort in #FfED féed%"é‘F%ﬁséngbadeﬁﬁ?é‘ aﬁﬁe.&se@#eh%vers@?wpmm&é IBPORECRNg: any -
course or tshmmmasﬂus i tha'BIeA OO PPaiyintedilistdlighaids, the (epiaf Hodglias% obser ved

bCT/ US03) 084 %w&%ly% oS el 0t SSTALTAE el 20, e
expand@fl t althtughomest patiewte can be cured by standard approaches, fewer than 30% of those
who relapse attain durable disease-free remissions after second-line treatment (Carella
AM. et al. Leuk Lymphoma 7 Suppl:21 (1992)). The outcome is even worse for those
with primary refractory disease (I.inch 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 restdual tumor cells remaining after first-line treatment
can give rise to late relapses (Kanzler H et a/. 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 J Med 325:1525 (1991) Thus, eliminating

35 residual Hodgkin-Reed/Sternberg (H-RS) cells after first-line treatment might further
improve outcome in HD. A number of different monoclonal antibodies have been
evaluated for treatment of HD patients, including antibody-toxin constructs
(immunotoxins), radioimmunoconjtgates, and unmodified monoclonal antibodies.
(Herpst M. et al., J Clin Oncol 13:2394 (1995); Schnell R., et al., Leuk Lymphoma

40  30:525 (1998); Engert A., et al., Blood 89:403 (1997); Schnell R., et al., submitted,
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pati ents and standard nodi fi ed Fi bonacci dose escal ation schenme (with 50%
dose increments) was used for all following dose |evels. Adverdel dieiils not

judged to be related to the study drug were not be considered as a toxicity
in ter nWOA3ER83e dose 5 escalation rules and rules for ESUERHAYEY on of the
MID. The dose groups were as follows: 1.0 ng/n2/d, 2.5 ng/n2, 5 ng/n2/d, 10

ng/ n2/d, a : of.: - j . he 20

mg/ n2/ d dog‘)@vg?é ?Eé%‘s%ﬁ%‘?%gﬁ‘gf B{?ﬁ%"lﬁgéﬁ%@?\ggﬁi& PRl 1° 201 e

as any gr adamuppreggentsinddR- heganceiloypregifia antibediey heve besndihagnite bagell-

criteria) @ile@feddBowvaCHBE Bffe&s Al citBlxid poteRidt bl EHead cobRbBQRARIAly

nonocyt ope |an8r 1‘8 ng_ufro‘gq?nl a. Patients could start wth the next dose

level , if CAEdAtHe sHpston lisdaesisdor H22xKi -4 on the previous dose |evel

had been conpl et ed wiSotta)imdsk Bispdifiabntihcglics i)wc?l@ed differénlshbgttsofer y hour
ereafter.

duri t he,i nfusi t h t Pat i ent . |t d
weekl'y 1 nolERYERS ap R £l Bitrteer FoSE Bretive petis WRhySAlnliGliSast gl | ©
per f or manc e pdrétuisr HDA Haotm anintF/, a4 e S&mer89: 202Qqil 897y ThudHQeerbismcific On day
28 of 15 . i i ] . i i .

el ect r ocar FOE%%E%@ES%B%?@21?411;@3?%&?&%@% U BRI B PR P B Popict

ser um cr eais e¥pressedoniaciveted reairopluls, monoeytes, eng oreseophBeesy(Rawetal V. M. ieoal , and
adri ni ; o ) _ .

escr | Ba A EED gl g A ODOR) SANTR st CONes BVAIE o Hipr A6y SSn 1) o
drug was s@yglaxasehfectorgells prrressing KeyRE Blosh menemerr AgGaggyeth aslpdartigan and

had to be gé@pRHedbindto FE’mIorBih@mF%%mﬁ TeusitRRn cBAIpIERL $o FORTirRtks &h
initial test do;c%{r)tf either.10% of,. t he 'tot.al dose’ or ever was

0.2 ni whi ¢
smal | er, - oRSFESRKFIRIOKA ] o NG YIRS orRRRLrLoRy et e B2 slbin it ot o
i nt r avenouskidativeenzytheniFariges M. Ratet aht Bumeiot Tolien ! @2 1essi)cainald Winkel 1000
ng of etam n oral ) | of clemastine orally 30 m nutes prior
to 'regée:i v?n@g e?ﬁgﬁ%ﬁ%qc%éé«%ﬁgfl hzdz% 7-4. If this test-dose was tolerated
wi t hout any si gnifi dhetmurimd mpogclerfal entitgelynVia binds HP thekfcyRI o afiifope ed i n
500 m nor : L &l AdL redq LRLr WS Walc RN 3 ng/ h.
If no adverggégldr%ggé:?l onsﬁ\?\g re n%%1 g@& OElgﬁ%gT&%g&%g%lthe@E%? F}dg @lgtﬁ u‘Estt(l)ln rate
was i ncr eaSEmIgCe(GryrnP Mortidhed rarugohifi3nl 65044 BEDY The Bindipgariasekfaiet i cs
hO1 the fir §6nts‘ﬁ%bb5ti6ﬁ ?f?ﬁhﬁvﬁsﬁdﬁl&hﬁkéﬁb @bt tealdmle S5t %?veﬂﬁéx?isqfaﬁé!wd_ ?@,F in
eparinized tubes.a e follown oi.nts: e-i si on, iately
after £¢ nf %ﬁ%ﬁl}anzz,ed&f,ers@nci : e?ﬁf‘%@ﬁ’@%ﬂﬁ?@ agﬁ[)g(}y &I;lé‘rfe efdugggﬁ . Plasma
was separ a{@rhzianoR.F bdradd/ &elugobls Ss4H96r(il 926 at H22P@b 0 ffagmehés wemut es and
subsequent £.0f H @é”- AL VS f g I [1CS. imt
of detecti %%er%l%’gltlﬁ e H R %?%15' gltg g}genf\%a%gh}éédlﬁg&tggggﬁ%gg%&%l 6@%282
PCT/ USCB/ 08440 Thg rashitingrbispieeific meleculn FEExEatdi hantagnalegular ogightypid 041dpa al |
fol I owi ng pad ielhfowd il HALALR: pehéifatRh3SMalZS 1 cofn QR GRABIAL PN over
time were inspected on a_sem-|ogarithm.c plot . .
25  addition, this type of construct does not activate complement or bind to non-cytotoxic
cells that express Fc-receptors, resulting in minimal side effects (Fanger M.W. ef al.,
Crit Rev Immunol 12:101 (1992)). )
Pre-clinical in vitro testing of H22xKi-4 demonstrated that this bispecific molecule
mediates antibody-dependent cellular cytotoxicity (ADCC) in conjunction with
30 monocytes as well as phagocytosis in conjunction with monocyte-derived macrophages
(MDM) (Sundarapandiyan K. ef 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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of H22xKi -4 concentration versus tine for each subject. The Cm and Tina.,
val ues were the values observed fromthe raw pharnmacoki neti c datajyNTig
ot her s 552 phar macoki neti ¢ paraneters were esti nat gpq; 'ir.in t he
W nNonl i'n~ Pro  pnar macoki neti ¢ program ( Pharsi ght Cor por IO ai n
View, CA. ). The concentration-tine data was anal yzed using an open
non- conpartnental nethod (WnNonlin nodel 202). The termnal elimnation
rate constant (ke) i.ned by non-conpartnental analysis wusing a
| i near reg?’essi Bk g e(ﬁ'ticmsnal 3-6 points of the log plasm H22xKi-4 10
concentration versus tinme plot, using a non-weighted paradigm The term nal
elimnatiopha)d-life (T1) was estimated from 0. 693/ ke. The AUC to the | ast
datum point was estinmated using the linear-trapezoidal rule, and
extr apof ated to infi fligblspatieyhahmessurakiearnd aqiye edranced refractasy HItnoy  ke) .
Egt a} ABCC)% aﬁbfﬁ@db_ﬁ?ﬁ:ﬁ cG%éntMﬁl ch@altbméhqiye @r@éféngé M{ e rc:q%mmm e h% to be

se - i nfini : e .appar ent. nme. of . di str [ . Wgs
esti mat ed QP‘&W@Q&%E%W\Q“E@&E @Egﬁﬁ@m‘iiﬁ O(lrﬁ:él{;w ‘Wég'ﬂggﬁe Pé%m\lggom
AuMC/ AUCd Tloen ﬁllﬁﬁ)ﬁﬂﬁdiﬁsyvlﬁﬂrfm‘ﬁledﬁﬁidiiﬁﬂ vl bdfors tmﬁmémad;h Ilemaﬂﬁ-zt.]yelﬁ@) was
estimate e equatipn Vdss,= ,Cl X 4 elhe aec ation.factor-R was
esti mat ed Ff)%rﬁ]gﬁ:%rﬁgy g’ﬁﬁ%ﬁ@%ﬂ&fgﬂéﬂ to)PeAc[ﬂgiqgflﬁ‘gé? eeics ﬁ%{ St)l&y fiﬁlgt his Treat
X AUC(H0) wdmintistmtianCln hdditivr.dho fallowihg coaditions hiadtte e fulfidled aprysenceaf ment

occasion a -s,g{é@- aa%ﬁ ﬁgqj f 8 ) S MCTINE ‘{?Tﬁ]@ -l
Eval uvat i ont]f [ o}(f) 8gica blkgtﬁf [ r%?:%QCDL gﬁ?\}\nﬁt%hﬁ% F\j(gé‘g?%%%gi I'c Xr% £%ﬁtﬂa}el¥%f t he
present i nviahisiadR ardess, agedietyveseel 8 ando/ Gyeans, life exnesgace obatrleasb theeesmpathst he

bi ol ogi cal s@ahi-eAtinilEbLlebMaR DIGA BRI, sefRmMIRGAN &F HOHhah 73% bPtheRREPhEr al
bl ood were_neasured | medi ately before and after infusjon_ o V2xK| -4 and at

.of  H22xK|
2, 4, 8 and™h cadiacduastiopyasimedsuregby cehpcardivgraphy with aRaselintdeB vienticylasy
FAC'SE) agal )(/&jeﬁcté@ﬂﬂ?@gfnr((im&(gréﬂeﬁﬁiﬁ SSy pel %D%ﬁﬂﬂnajdﬁﬁd@:a&ﬁm@]lﬂisopr iate
anti bo - 1,.bur ect.on- DI ckl nson). At e sane.tine-points, .
e | wvelCongty Hiftico AR tellubl W0 Rbcar brclylor™ GlFgd MRediebi ygen
comrer ci al pepzssswelHI lodidn B0 uinerrortossteed thesgrsayEhe( iEbto8a) wks approeytykthee
| evel beforg,: Wi rel: fs i t he
bi speci fi chf\r?lt)lftdetg)g%fe@g%(% testl{et%;jln'e%hél rlﬁl El%ﬁ%fltég @E%eﬁg&ﬁr@%%%gg%gﬁ{t%%st .
Corr el at i otrviestigatiopaldiatire offhedeagiaentevel was tested using the Pearson's
coeffimpent. Wth regard to the tunor, sCD30 | evels were neasured by ELI SA
35 (DAKO l%efapr and after each day of bispecific nolecule adm nistration.
Two pati ent& yd%f@"’l nf ormed consent for a diagnostic biopsy of enlarged
peri pheral |ynph nod@hifdinicaAftisdrwdshxa dpastlabebfnemiandahizeR phikse-Rdosehi s

mat eri al [ - 1S T whi ' ' fresh
frozen an\é\@%ctagdrt l\éhqgi%yl %%P%W%E% Vﬁ%?a_%vf/géi e@%%gg%\%%ﬁiﬁg‘ﬁqﬂg%@%é%z 01
JUN 2006 RETISIFIIKAG ipdwafans wheredmintstarediysntsetrmois mfusion eSecogdary on,
the tisgsue wRsieRAAIIME PlarmTibkinBh&, 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 titration design as
follows: double step (100%) dose escalation with one patient per cohort in the
accelerated phase until the first instance of DLT at any course or the second instance of
any course grade IT toxicity was observed (Simon R. et al., J Natl Cancer Inst §9:1138
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sections of 5mand bl ocked with pig serumfor 10 mnutes to reduce
unspecific - staining. Then the primary nonocl onal antibody, a p %ﬁgﬁ@gl
rabbit-anti-nmuse Ab (DAKO, diluted 1:50 in PBS was:-applied and’i ted
at 4C oV OHPYMZ, followed by 5 a biotylinated pig-anti- PAHVI03ARPbody
(1:200 for 45 m nutes at roomtenperature, E 431 DAKO and a standard

bi oti n- st i i AKO) . Fin d dwth
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was def i neH23sKi-hendhs prvmus dosmipvellliadibeen cmnplemdmlhmlgi!)iéﬂ Vdial digns were
t di PR
active 'S@(ﬁﬁfollg%%(re tf&%f H&gn%ﬂlegﬁsfélkﬁﬁl%%lﬂ%p%ggéh é#h%feﬁha?ﬁ)a%ﬁﬂi‘s%r@n (PR)

was defined as nor e e two | argest
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gonsecutl Vﬁerf&ﬂx%ﬁ&é’@hm@@tﬁd't&%cxb%ﬁt esshRht ébcwﬂﬁﬂfgtoam{(ﬁ crlte?iﬁsd I -
ecrea ncrease i 0 unor nass 0 persis eas
weeks, er xciappecbaselingcNaliatiges rRks epeabibR b elegioseics Qi Bt Ko ac
t he appear mypecmﬁaﬁmgraqﬂw hmglfmmo@rteamermmm:m‘ ancBﬁ)ssémmnt Stnidb % i n
tunor si zeeS Results 35 Patients Characteristics Atotal of 10 nultiple
pretreated r%?rgﬁsed HD patients treated on 5 different dose | evels were

i ncluded and are eval uable, of whom 2 were fenmale. The nedian age was 34.6
years rangi ndfupdtontildtiona8d yelatinistratied ol ogy included 3 patients wth m xed

|1 ul t f Hodgki i i t |
°82 0YUN 2006 Vo 05oRESE> Bty 4 B The Moot dr Gikfe BOGURbRd -, OO0
rel apse wapresiouskyr{§dermic d.J)er alp hlsetramo! dBO2367 i( 87)h hEreodrhig vap sesplieddn been
admi ni st er ggfer ?@ﬂﬁ v?al& QOIQM 1'1-922&!@—}3} Q{Eisl@adctﬁ%g@f(}i‘&f @tWC Wir{oh to

aut ol ogous st em cel port | atients. addi tion, pat i ent§ had
been pret ?%t%@swnt Hati"'&éﬁ 189?1@?%%}/‘“1 tgshdoss |€'ét|l?ter Yeeh theﬁo%flp@,ﬂré) had
stage |V dingeadffhever was smaller, of H22xKi-4, dissolved in 50 ml normal saline and

25  administered intravenously over 10 minutes. Patients were then pre-medicated with

1000 mg of acetaminophen orally, and 1 mg of clemastine orally 30 minutes prior to
receiving the final dose of H22xKi-4. If this test-dose was tolerated without any
significant toxicity after 30 minutes, H22xKi-4 was diluted in 500 ml normal saline and
administered intravenously starting with 3 mg/h. If no adverse reactions were noted

30  after 60 minutes, the infusion rate was increased to 6 mg/h and then to 9 mg/h
respectively.

Pharmacokinetics
On the first day of H22xKi-4 administration, blood samples were drawn
35  in heparinized tubes at the following time points: pre-infusion, immediately after
infusion, 2, 4, 8, 12, 24, and 48 hours after each infusion. Plasma was separated from
blood cells by spinning at 1.200 g for 10 minutes and subsequently stored at -20°C until
analysis of pharmacokinetics. The limit of detection of the H22xKi-4 assay was 0.125
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5 patients had stage Il disease, 5 patients had B-synptons on study entry
and 8 patients were treated with two courses of H22xKi-4, one l®Q@B
received three and one.patient received four cour ses (con5|st|n3 éur

i nf usi on¥OPABH28bur se) of treatnent, respectively. 10 Tor€CTUSGsM0M40 si de
effects were transient occurring during and up to six hours after the end
of the infusion (see table 2). In all ten patients, mld fatlgye was - -

observed. @gfakfor thedinst threespatigats aad 9.0 neimh joralielipwing matisntsd d'he ylata for

t aghycalr di ghd ﬁagﬁ@ptgzm4 “c@ﬂ&h]gﬁﬁ?lx%@éﬁmge we%flﬁﬁlt%@%dldn)a seaflilb agltﬁlﬂlt.%ﬂavadg4l ),
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pati ent e|V|n more. tha m_. oG r ter t e2nd o
Phe fnt st ShamipedpShE Sartingftse W ERbtrotel TsioBhi Wishigplin Pio, Bl

concentr at pmgraimﬁﬁlyarmght Cotiportivas Mommtaie ¥iov 60h ) aThé oonc&htramaﬂmatiata There

t f f
intvar at oS PR i At bod b it e i EIR R0 208 T
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5. 885; p=0.00 F= 5.976; I'S_suggestive of an
accumuit@t i @ﬂnwptrmmrsw tiine plot.ajsing feaon-af@@htrgl Resediom; (ihedemnglnd 2) . For

all pati enteﬁnﬁﬁdﬁ@h@ﬁlf—lifbﬂ{{ﬁd)a@@stﬁﬂét@@ﬁ@&(D693/kaC'PhETHlHI 10fe [AE4MIMR is 1.36
(range 0.98-3 dose. The H2 termn half-life was 7.9

e Or e 1o Snip mos g Hleras g fA Fiker Habepay fue Grd e e AEny Bhe 20
rrg{ nR/ d3(c)ioadd1|ngvlﬁi Wapredbelsdr cdmrdetion 80g¢ kof T5taBbodl§8(:lgarlihr)ce((€¢_3 waabl e 3). | The
une n_val ue
o e vor Suistlailaiy o hBRUSOAUCRRRSED,  heibingh vl of Ml 41
total Bbbddy (¥lewasrastimeted fn £Hi/ kg The dean residemdediimé (MRT) V62 estomdtdd 6Om_/ np
with a nmea W@ﬂdf }Jto %ﬁ% Qfeﬂwo ﬂfne &%&én%ﬁtﬁ) ‘éﬁ;%&&f%@éﬁa@ W Rimal 3- 91

L/ h/ n2 (SD 04 L w eve wer e detect r the end of the
second coufE the eapatigpay dsst SLvk W@@%@F%ﬂ'@aggn FactgseR vwas estirpnted fioat | evel s,

nei ther resw équaﬁon mredexrﬁa q/ﬁ@éturmtﬁ% | $n @tis The X ADeY| W théRUESUl € nor
in allergi eactlor@j&% Elent tregt Vi th four ycl es of
t he bi speci P&Z%l% ‘""r}i‘&\)’éﬁ Gﬁi&nﬁ%ﬁ’e Rt pesision and £ G, 37 889945 01 JUN
2006 PCT/ {io03z42044fniBi of daggi t.al Activity - There was a rel ease of 11-6,

I L-15, TNFa, and GCSF with the maxi numat two to four hours after the end

of H22xKi -4 IEYEJHSI on nplog%ag&{)e rel ease was not significant, probably

due to the |ik¥aiaionahl 6l e patients (n=6) and the high 5
inter-patient vari ab|Sm¢e;Dst wlhctkc heptefiemlecNie/afithé ptesars intentpe wees e

clear treng I kel Bt %Iﬁhegaté ﬁgﬁﬁﬁ‘?ergforsrﬂgmléé}cﬁ Wiy FeRflvébtigatoe

cyt oki ne release seened
25  Monocyte counts in the peripheral blood were measured immediately before and after

infusion of H22xKi-4 and at 2, 4, 8 and 24 hours after infusion. CD64-expression was
determined by FACS-analysis and correlated to an isotype control, using an appropriate
antibody (FACS-Calibur, Becton-Dickinson). At the same time-points, serum-levels of
II-6, 1}-15, G-CSF, and TNFa were determined, using commercial enzyme linked

30  immunosorbent assays (ELISA) kits. Cytokine level before treatment were then related
to those after treatment with the bispecific molecule and tested for significance using the

Wilcoxcon-test. Correlation to bispecific molecule-level was tested using the Pearson’s
coefficient.
With regard to the tumor, sCD30 levels were measured by ELISA
35 (DAKO) before and after each day of bispecific molecule administration. Two patients
gave informed consent for a diagnostic biopsy of enlarged peripheral lymph nodes 24h
after the last infusion of H22xKi-4. This material was divided into two parts, one of
which was immediately fresh frozen and stored at ~80°C and the other was embedded in
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wi th repeated adm nistration of the bispecific nolecule and was nore
pronounced for G CSF, TNF-a, and IL-6 than for IL-15. Coincid nt@hl@a t here
was a siégnlfl cant decrease of the CD64 expression on peripher J

nmonocyt e¥O0HLW2828) as wel | as a decline of 10 their bl oRCHBHRE40see
Figure 5). Serum sCD30-level were markedly elevated in patients with a high

tunor burden, bhut_were no . longer .detectable after the first -i.nfusion.  .-of the
b oneci 11 o TREBEy PO PG oA SIAR, Pl dSru et AR iBHAT SRt intS
treat ment isactidols of patn awditdodiddiveitingic sshonir. IOJ:ﬁmthml@ odthuse aadpenifiet ry -The
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bi specific no I to a conplete resolution-of neurol ogic defects and
to a neasurab @Aﬁ&v_&%ﬂﬁﬁe se. Since there was no additional inprovenent
of t he r es ponse af t erHamar-heti-bispecifiy@nébodf rekitskivad deteeinaredtibinpanycthed

gi ven i.m o) i bly
Patal 1 accupe el R sl palaislY o o CRRF LRL AR 28D 180T, o

dose | evel Briedly, pricrgtites plates codied avidethe ispetibigrmaleguile mere winubated withbl e

di sease. Gmlhﬂ@ﬁseof hﬂﬁk@n&’@a}ﬂlﬁgg a&%tl@ls%cﬁb mﬁfb’éﬁl’e‘éﬁhﬁb’ﬁ@{ldab’é@@@lth an

(|nf|Itrat|ono e ri l eural and oraci._c

infiltrati @Hyal mm@%@%&g&u@ﬁ%wﬁaﬂe @Hméatl&% lﬁrgsme&aﬁfcpmb@sl{@ép@r@ls

acut e renalwdr@bkpressed a84-101 idéfhastiGr WO HAdd et 82n b0 Walk3/ 00440 nmechani cal
ventilapion for two nmonths) upon preceding chenotherapy achieved a - marked

i npr ovenent OI\S s SnS PR Jgough, night sweats). D sease stabilization and
normal i zati on onditions lasted for 12 nonths. 5 I11.
Concl usi on The study Hegisg iNge derboned wﬂm@@mA@n-mbpbvwgﬁcampnmzxm -4

is well teligedtl ednpletdR28SsiUP(CR) R8s AT ok Ghe/AReMR: Shaw Je:hni%al & and 7)
with only m|d to

erate and transient sid ff S were no dose
limting t& 1eliog;c§ge\ggg1cpﬁ aglyy ﬁaﬁ’ﬁﬁﬁr(ﬂ@r‘é’ﬁé’gaﬂgg “t)‘f"efgﬁ E““’E}%st ruct - was
not reashedemidyiohliPRh&kaf defided 3f500 xifloreddecrease 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

fumor 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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at the maxi num dose given is 11.1 hours, leading to a significant
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occurre%] at qlogﬂ-cﬂgse | evel s suggesting biologic activity even at | ower
doses. ly g =11 fever and mld myalgia were restricted to the highest

dose |evel. The onsetAdisidpafisctsikcre iansient dserringsthusiagnod mp g eix havemalirx
hours af t erihted 6fthe Rhfubich Sseeble é\%.% Rf%En FRIn®, 3Ll RSk B8l ¥&RRedl Ofher
xKi

effects and the. ser | evel's of H? -4 _or the cytokines determ ned in
this study Rﬂégmtwaﬂmmf&roﬁ@ﬁ%%mrb gradg fictacbm&f&& abh o5t ghemde bs of
t he bi S_pecibjI peadedl) ahill (4 gredes]) Laridnyilpia (:I(B/@_Ehdéfl).gmo /ithrébe\&ﬁﬁ elfﬁb’fs resoh&ed ]
ascert aina . at s.were treated wt . er. cycle and the
o ghestlt or i et NehE MR FolobRE &R e ot R aBSEvlrl ent was 740

ng. Since there were no najor side effects at this dose level, 80 ng/n2 per
cycl e given aPhadaysoklkinefigs 5, and 7 is a safe dose. Very simlar findings are

S L™ ST | P CRlsphei RS BleyS Mok P8tk GR35 ApdactabiiphRPY (Mol Oney

bi ol _ogi cal Iaceti?/ing nolgre éhan 5:35/_:115/11.Iu§|02@ﬁ&d\@0®3ﬂ35m€82d mmmaaap o

par ti cuar | oAk A &@a‘tﬁ&%ﬁéda?@. ?’Le gﬁgmggg!é%?%%ﬁbn Hé&?%vgp{ﬁ% £ simlar to
abl e e

previ ous studies using_conpar nti - I specifrc nolecules (Pullarkat
V., et al., moggreppnent @B patigrntsn bhere ase: tend #1906,y aRd A We EningERsss 9. The

cal cul at ed ik fFHdrdferedbin ddivaridte Wissle factdrs Rpvhitd mbatiies Adidess seRRhesfdror 5
ot her anti-(C zzlr bam%lsa%%{zl ¢ nol ecul eg(s . (Cur no(¥v &T. , _Cancer % rmuaol
| munot her (51@1 10 )i SV $29 VP 11Be PRYPE BT retimsal Wek RE ™ stnani zed
| gG based Bt ahadgsiesvealet aampnifidank tinelzffevthmr € a (Frab 886j f<0.006)md AlWHan 400
hours has b(%e_rﬂs Chi -THI9 r of b 8a8fa W hefed s not
surpri ?l% ng, " si r'l%ie%’??ﬁ psdagjejw rrz)ge éé%ﬁséﬁ{é%%f%ﬂé?@d&ﬁ%%o%%ﬁmar e%l t oﬁﬁea?erc\it act
| gG based atusingddse Kigozxs|lapd 2)s Fegal patients studied, the median value of the
accumulation factor R is 1.36 (range 0.98-3.90) by the 4th dose. The H22xKi-4 terminal
half-life was 7.9 h at the 10 mg/m?/d dose (n=1) and had a value of 11.1 h (mean) at the
20 mg/m?d dose level (median 11.1 h; range of 5.3 — 18.2 h) (see table 3). The volume
30  of distribution ranged from 20.26 to 183.20 L/m’. The mean value of the volume
distribution (Vd,) in the 20 mg/m® group was 53.17 L/m*. The total body clearance of
H22xKi-4 on day 1 varied from 1.02 to 14.06 L/m* with a mean value for the group of
patients who received 20 mg/m’ of 3.91 L/h/m2 (SD 5.04 L/h/m?). Low level HABA

were detectable after the end of the second course in all patients with measurable

35  bispecific molecule-levels, neither resulting in decreased serum levels of the bispecific
molecule nor in allergic reactions (see table 2). The patient treated with four cycles of
the bispecific molecule developed high HABA levels.
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10 kDa) and | acks the Fc-portion (Tobinai K et al., Ann Oncol 9:527
(1998)). - Furthernore, conpared to intact antibodies, the nolecul ar size of
H22xKi -4 might nmore easily allowits penetration inte the nali §riaiiN 2006

| ynph- noM@93P38 R K., Cancer Res. 50 (Suppl).:814s (19B0¥/PS03iiétdschedul e
used. in this study was designed to saturate all peripheral 15 bl ood
nmonocyt es andBifdddéhl Wckikityhe bi specific nolecule resulting in an excess- of

bind HRS col |5, | Bi ndE V65 SR A Bitb iaoe TR el CrhEQrUbffe pi i

di stri but i entvaf toHB@xdiGurdaftedk the egphof H2Z2uKi-bodusioh. aThe nytokine2&leadéi wak measur ed

o _ _ . . Y
compart renb el biebabR AT Fited BUABEA AAARHSENIT: ) il hig,
first infusitenpatientpiakility of aytokipetlenelsaideerthelsas, tleare wae i ety tgndbahy in -
t d t ' - Ki - ' : N=1.0h
D ot ot Bytofe BURRKAAS n bR 0T A4 1O TRE oL ORI eltaditiceiRfto ligghOn” 2N
to the HRSYG®IrRReaRd adnpifisHatenr phihsdmipseifiy melecyle aud wag mare pepopynced fpefiease

of t Lm tnﬁcyt e:sg,emwe@,_ zﬁag_t[BL@ thfﬁﬁ ti‘dF]r 11@15.Ce&§]§i,dehﬂagg,, thélte-ﬁa% a @{@itgdgggd&%ﬁt@% ned

Wi e profo inding o e bi cific e to 0
effector cff Ihg%%g@? SETEPEPn ﬂ%@hﬁwiﬁfogﬂﬁ@owgﬁa Kﬁao?ﬁz“ﬁwm asp f&fep%eﬁr at es
d:;t2 a rﬁgorumt Hldjcfnm:ozﬁmd (see Figmes $). USHrig sgglgOaletzél-dg@tham@ﬂ?elgomﬂ i@nt i body

H22. I nduction, of . V] a i nding to was denpnst r.at Ln patients

i Ch advaneBirhy withe mo sihes RREkp ut B0 e gpRERBR AT Bie il Bl

| mrunot her ofiie2petitiaGiglpcult and carmainet atefersalpvoleyeldtti tiosérat ¢f tratmémamal] t he
anti - Cm4xp%é{¢3%§frho?'sﬁ@ﬁﬁ fic nmolecule showed activity even at |ower

doses than use e present trial (Janmes N.D. et al., Br J Cancer 85:152
(2001)). Overall, the foregoing study denonstrates that the bispecific

nol ecul®es of Intrmenghissehemistnwenti on, e. H22xKi - show an excel | ent

g., 4,
toxicity profile and ]Bm"i ' fils i i i 4 neat ed,
advanced or refract or@leﬁﬁl iﬁ%égsﬁie\kbﬁ%gﬁﬁgﬁg@“ﬁ%@ﬁlﬁg#g ﬁ%@htﬁ@
Equi val ent dympibeedesipp¢imea df potthpatignts using the abevgricseribesk mpthod Kiee Figira§ber t ai n
using No - THBYeSydsRANedrQUiAIRE of MRENRBRRIAhARyasTBEMe E ALY AN cHopldif.
specific eglgo(ij%nents of the  ipvention described herein. Such uival ents
are intend&®? n%%&?ﬁbagg%@dEWSﬁw vegianddenhigaliainhe PaltsE r bt En by
Ref er ebge Alak cleat @ritlence femntik pengrpdtion of dpibikmaificomsleanld intonhe nfalibhancat i ons
cited herfi n.are, hereby incorporated by reference in their entirety. 01 JUN
2006 WO 03PCRRIDEHSET/ US03/ 00440 Ve cl ai m 1. An i sol ated human nonocl onal
anti body which binds to human CD30. 2. The human anti body of claim1, wherein
the anti body THpemHRgsponse

Overall, there were 4 patients with objective responses to the H22xKi-4

25  bispecific molecule. One CR was seen in a patient with diffuse pulmonary nodules 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 a

30  thoracic vertebra infiltration. Treatment with the bispecific molecule led to a complete
resolution of neurologic defects and to a measurable partial response. Since there was
no addifional 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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5 growt h of tunor cells expressing CD30. 3. The human anti body of claim1,
wherein the antibody induces 10 antibody dependent cellul ar cyt{pt guN 2008 y
(ADCC) of tunmpr cells expressing CD30 in the presence of effector cells. 15
4. The MYREHO¥A¥3 body of claim 3, wherein ADCC is nedi at & HYSHOHEYt es. 5.
The human anti body of claim 3, wherein ADCC is nediated by nononucl ear

cell's. 6. ThechkuntRbvaitilathadfor efo alonti) apory\»ﬁ%&@iﬂ% b}k@n&tﬁ@ﬁpy aélitvdds sel ected

20 fromthe up _consi s bone mar r,ow ver l,l. node
cel | 5. ki Tatkef ot EeRl of s PrroBBRR it Bieb s iy e TevibiasiohBd. ol v,
endonet r i ahorosllizatjonHddgk geriesal cohdlisipns Reted f&t Brmbethg. cel | s, anapl astic

| arge-cell |ynmphoma (ALCL) cells, pleonorphic and i mrunobl astic |ynphoma
cells, Tcells, Bcells, NK cells or nonocytes. 25 7. The hunman anti body of
claim 2, wHkrepncheshen t unor cell is a Hodgkin's cell or a Reed-Sternberg
cell. 30 8. The human antibody of claim1, wherein the anti body binds to
human CD30 with an affinity constant of at | east 107 . 9. The human

anti body of any one &he stydydeweibad above Wstratééﬁl}ﬁfoglpwgn& hdtgasheavy
chain and @l wraataa%paasésh@hb 30/t (den Eﬂaajﬂw@rs %ﬂ& 7hasty oty Ay tene of

t he precedi nqg cl ai | SI an | av chai,n. -88 01 JUN
e e o arbdusis i kenags osts Mheied o Dt L S e 200 Sady
conpr i1$i ngrnaxﬂncunntbéhea:mdoehaf fhlwafmﬁbgt@vdse@l seachaly) Tme gl fHRe of BRPKKI-FR2,
CDR2, FR3 and FR4 seque an N reg| on
conpri si ng™ gﬁﬁzgw l%g”gnﬁsﬁgﬁcﬂgﬁé ““%ﬁoﬁﬁ Ein
(a) the hudmg ahdaw;mmhabn Q@rmm@Crce@r the tEBRGeH paried,cH Tlersweher C)etdkmfer om
t he grou n f C

group fe?a% ﬁfl‘L ng 19t % a;EJEEU f as%Qel CLée%reaé,‘E'g fn%%g,ﬁ sa&dd(%gcx-

nodi fi cations er eof ; a| n varl a
sequence i @(pg@ﬂswtsgggesffmg mhlﬁéglgr‘fﬁ@ﬁtl F?@tlfli ﬁ‘@}leéﬂleslé@}mxﬁéﬁ' induces36 and

48, ang Coﬁﬁﬁfr\f@@bm ﬂ@aﬂ@ﬂb wlﬁaqsrb@éhied étﬁzraﬁééfd anH*‘refrBét fFIz:QO f@lands to
huren 6050 1 EbeSbiATL i onStanh of el o T e Dl ot bocy
from the murine anti-CD30 monoclonal antibody K1 4 and the humamzed anti-CD64
monoclonal antibody H22. This construct had shown actiyity against H-RS cell lines in
vitro (Sundarapandiyan K. et al., J Immunol Methods 248:113 (2001)).
20 In the present and first clinical trial of H22xKi-4, the most common side
effect was fatigue which occurred in all ten patients treated. Other side effects included

tachycardia, hypotension, chills, fever, and myalgia. The toxicity profile of H22xKi-4
resembles the “cytokine-release syndrome” as described for several monoclonat
antibodies against lymphoma cells including Rituximab, Campath-1H, or OKT3

25  (Winkler U., et al.,, Blood 94:2217 (1999); Wing M.G. et al., J Clin Invest 98:2819
(1996); Norman D.J. et al., Transplant Proc 25:89 (1993)). These symptoms occurred
at all dose levels suggesting biologic activity even at lower doses. Only grade-II fever
and mild myalgia were restricted to the highest dose level. The onset of symptoms
varied but lasted no longer than six hours after the end of infusion. A direct correlation

30  between side effects and the serum levels of H22xKi-4 or the cytokines determined in
this study was not observed.

Despite the fact that comparably high doses of the bispecific molecule

were used, the MTD of H22xKi-4 was not ascertainable. Six patients were treated with
80 mg/m? per cycle and the highest total amount of bispecific molecule given to one

35  patient was 740 mg. Since there were no major side effects at this dose level, 80 mg/m?
per cycle given at days 1, 3, 5, and 7 is a safe dose. Very similar findings are known
from other specific monoclonal antibodies such as rituximab (Maloney D.G. et al,, J
Clin Oncol 15:3266 (1997)). Thus, 80 mg/m? per cycle is a biological active dose,
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cellular cytotoxicity (ADCC) assay; and (c) the human anti body inhibits
growth of CD30' tumor cells in vivo. 15 12. The isol ated human ahiiJB8dof
claim 11, wherein the human heavy chain variable regi on CDR2 sequence is
sel ect edV®PHP%He group consisting of SEQ ID NOs: 17, 2PGHBS@WLN4ENd
conservative nodifications thereof; and the human |ight chain variable

regi on CDR2 sequence is selected . fromthe oyp_consisting of SEQ 20 | D NGs:
030 98 ancPadSRitenE s ian S Herrbeal Beod PERETes SRR B eq
human ant i svediys eiing t@nparkBle antieClebhbishecificmmlecubmsdyllakat Vi., vowl, dlitneer-egi on
ORI Sequengeul iehsHEa8 DAMINIFnEI R BOOSLE I NG of SEQ 1D NOs: 16, 28

and 40, and conservative no 1 ons thereof; and the human 25 Iight chain
vari abl e regi on CDR1Thegilewsedisliddeofdbd oupmstalse witlin phexanegs sporgd & SEQ
I D NGCs:5 2 @0 ; ' L | 14. The .
i sol at é?d ﬁ(:}%an aﬁé@gf} o:‘:{n%l%giﬁ?:n.rﬁlﬁ?kbg\lﬁ?_gﬁ b?nds'qﬂf’??%tﬁ%rﬂﬁﬁﬁ%%?ﬁo with an
affinity clmsweserdd 0 (19380, This helf-liiggs shwricrpemparsd sritvhumanizeddal-body of
({ IO;':H m 11, 1w&abgcr Ehthﬂ_oﬂﬂel% s}@h Hﬁﬂﬁ&im&@%@ne‘&d 4 haﬁtmifflbf i'nBiietlﬂﬁaﬁ Wﬁoa haﬁtstim bﬁén | easg .
: : ol ate man ant.i.ho laim11l, erei.n the human
heavy chai Sﬁ%’é‘?‘%aiﬁﬁ%@"e@b%&ﬁ#’ﬁﬁﬂ gquhsz‘?e ‘Fé’ﬁéiﬂ%‘“ﬁﬁ&oé SYREREEsSIATEINATN ed from
Egel5hur]1-’&‘rjlnb&ggly i§§rgﬁl[l=7r SOSjkgg{p 0 17'm$ﬁwaaﬂﬁgﬂ19b@eg Y(i%kéw(}@\a/SPSQIZS'Z >
, e .isol ated, h | body of claim
1o ot o eD e ek o FRRRteRRAPRg it 2P BaET B 228 ana Fra
sequences RArthedworey esinpamedite hdact hotipoddids, dietmoleainlar dizd &f HA2#iet nlightgeoten! i ne

. : ' | | | i , .
hoavy chai 4oty At S8'pBhECL TR (P OG0T APhBINOGRIPIC fedibeP ROLB"
wherei n: (@yrehSHafd¥PBeavy chain variable region conprises an anino acid

sequence sel ected frog tHRAAKULBL FOMN Shdy Fadle kDsdebie Al p&iphktal and
sequences . that are at |east 80% honp| o NOs: 2,6 and 10; (b)

gous t QID. . 2,
t he hukfan Ppghmoapeytes gag $(P3Q with ghe)pisp W@i@w e 0 ekeesefuence
S ﬁl ected fmrwastm@ Bisﬁécﬁ%l@ rl\lﬁﬂétﬁﬂéﬂliaﬂ@alﬂcﬂ g%ﬁ@legar&t@ito the ét&suéﬁ) lgiﬁd H(RS]-U&? eﬁ
t hat are 1 east 0 ogous to. < 4 .0 a —t C, t he uman
e body bR igEs SERREARRR A Ralgh i s b Sisphuritn SR B2 R AR, 1S

significant accumulation of H22x-Ki-4 measured as peak-level and AUC was observed,

suggesting saturation of this compartment. Furthermore, sCD30 remained at very low
20 levels after the first infusion of H22xKi-4 during the whole freatment period, probably in
part due to the blockade of CD30 shedding by the Ki-4 antibody (Horn-Lohrens O., et
al., Int J Cancer 60:539 (1995)). In addition, binding of H22xKi-4 to the HRS-cells by
- immunohistochemistry was observed. Finally, a release of monocyte derived cytokines
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 thmors 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, Carncer Immunol Immunother 45:207 (1997)). In hormone-refractory

30  prostate carcinoma, the anti-CD64x anti-HER?2 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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(d) the human anti body nediates lysis of CD30' tunor cells in aM J bagpody
dependent cellular cytotoxicity (ADCC) assay; and (e) the human anti body

i nhi bit r of CD30" tunor cells in vivo. 19. The is uman
anti bod?gf’g}é\%ggﬁzm 18, wherein the antibody 20 binds to ﬁidﬁg'ﬁ&’é@%‘ggwm an
affinity constant of at |least 10° W 20. The isol ated human anti body of
claim 18, Shalidhet he antibody binds to human CD30 with an affinity - -
constant of "at least 10° W_25 21. An .isolated hunman_nonocl onal anti body
conprising a human H&ewskilied i the art il geqogpizerprdisrablete FseHtAR HEMEUPaN heavy

chai n VHA_gbrggiafrbutine expeatinbs@tiondnayudgibaldnkobtthe Bdcifivénhbatinents @ tHen

derived fromthe huma ht n L15 germin uence, wherein: (a) the
hunan heav vaﬂté‘?%%?ﬁpf}%cl)il%e?le g&?ﬂ e@'ﬂ)‘ﬁ%llﬁ?tgé%e ’P‘?@ﬁg‘if%e efeoppasysd g’@glﬁ% nce of
SEQ | D NO fdllbwaing elaegiuence that is at | east 80% honol ogous to SEQ ID NO
10; 35 (b) the human |ight chain variable region conprises the am no acid
sequence of SEQ ID NO 12 or a sequences that is at |east 80% honol ogous to
SEQ I D NOIncorpoxationt byeRieferemceant i body binds to human CD30 with an affinity
constant of at |east , o ) %ﬂm [ [ i of CD30
tunor cells in an ar‘fgl ?%Eg%mdjggggﬁl&géfe ng | ufigtgﬁsqa%tg g%f%éﬁjgllj?%/a%?ﬁg%éassay;
and -90 01hgein xeberchpinrpsated by peffraosp sy heia40tiedy). t he human anti body
inhibits growth of CD30+ tunor cells in vivo. 22. An isol ated human

nonocl onal anti body conprising human heavy chain and human |ight chain

vari abl e regions conprising the amno acid 5 sequences shown in/SEQ I D NG 2
and SEQ I D NO 4, respectively. 23. An isol ated human nonocl onal anti body
that conpetes for binding to CD30 with the human nonocl onal anti body of
claim?22. 10 24. An isol ated human nonocl onal anti body conpri si ng human
heavy chain and human |ight chain variable regions conprising the amno acid
sequences shown in SEQ ID NO 6 and SEQ ID NO 8, respectively. 25. An

i sol ated human nonocl onal anti body that conpetes for 15 binding to CD30

wi th the human nonocl onal antibody of claim?24. 20 26. An isolated hunan
nonocl onal anti body conprising human heavy chain and human |ight chain

vari abl e regions conprising the amno acid sequences shown in SEQ ID NO 10
and SEQ I D NO 12, respectively.

-87-



27. An isol ated human nonocl onal anti body that conpetes for binding to CD30
with the human nonocl onal antibody of claim26. 28. The isolated)hd&&ﬂmﬁ

anti body_of any one of clainms 1-27 produced 25 by a hybridoma, wherein the
hybr i dor?galog%bérlngar ed froma B cell obtained from a transBeRUE'3WHhunman

ani mal having a genone conprising a human heavy chain transgene or

transchr omagopgiand a human Iight chain transgene or transchronosone, - fused
to an imortalized cell. 30 29. A pharmaceutical conposition conprising the
human anti body of any one of clainms 1-27 and a pharmaceutically acceptabl e
carrier. 30. An i nmunQconjAw foBtéiianismbaodl bl AbiBedyewhich Otidsas GRkghng  to
any one of jms 1-27 linked to a therapeutic agent. 35 31. The

i mrunocon] e of claim 30 wherein the therapeutic agent is a cytotoxin.
-91 01 JUN 2006 32. The inmunoconjugate of claim 30, wherein the therapeutic

agent is a radioisotppe. 33., A phar. uti.cal ,conpasi tion.conmpri.sing the

i nmmunoconj ugate 5 o%fany ’lé.ﬁeh%?&cﬁﬁgaﬂégg&l?? éh‘?f © tb?%ﬁ%@ﬁﬁ@?’}t

accept abl e goawthioftumadcelldexpesding €P3ucl ei ¢ aci d nol ecul e encodi ng the human
anti body of any one of clainms 1-27. 10 35. The isolated nucleic acid

mol ecul e of claim34, wherein the nucleic acid nolecule is incorporated
into an expression véet or . lgdunmnangihedeef Jdamn Eowherei the anheodyyipdurssi on
vector 197 gh@hdByRpeddeneleifblar Htdt5ABRY eADEC] %@nﬂlm_uaekﬁ%siﬂ@cﬁzo% leSSses
the human antibody of any one’of clains 1-27, wherein the transgenic

non- human RFSARAC §§%9°rﬁgﬁone conprising a human heavy chain transgene or
transchronosone and a human |ight chain transgene or transchronosone. 38. A
met hod of inhibiting gro f a cell ex SSi 0 jpvitro,, Cc ri sing
contacting the cell vfgt h%@?‘%’@&%@%ﬂﬁ@%?&ﬁ%ﬂ@%w %?tﬁ‘?ﬁg to any
one of cl ammmotytdd. such that the growh of the cell is inhibited. 39. A use
of theihuman anti body of any one of clains 1-27 for the 25 preparation of a
medi canent for treating or preventing a disease characterized by growh of
tunor cells expressirg CD3the Mmanmipsibodeobelaim 3i whaein AR&iCismmedigedibsease i s
sel ected f LRGPP consi sting of Hodgkin's disease, anaplastic large
cell lynmphoma (ALCL), adult T 30 cell |ynphoma. (ATL), angi oi nmunobl astic

| ynphadenopathy (AILD)-like T cell |ynphoma, H 'V associ ated body cavity
based | ynphomas, Enbrgyonal THecignanai®idody of claim 2, wherein the tumor cell is selected

20  from the group consisting of bone marrow cells, liver cells, lymph node cells, skin cells,

spleen cells, thymus cells, tonsil cells, decidua cells, endometrial cells, Hodgkin’s cells,
Reed-Sternberg cells, anaplastic large-cell lymphoma (ALCL) cells, pleomorphic and
immunoblastic lymphoma cells, T cells, B cells, NK cells or monocytes.

25 7. The human antibody of claim 2, wherein the tumor cell isa
Hodgkin’s cell or a Reed-Sternberg cell.

8. The human antibody of claim 1, whe‘rein the antibody binds to
human CD30 with an affinity constant of at least 10" M.
30
9. The human antibody of any one of the preceding claims,
comprising a human IgG heavy chain and a human kappa light chain.

10.  The human antibody of any one of the preceding claims,
35  comprising an IgG1 or [gG3 heavy chain.

-88-



undi fferentiated carcinomas of the rhino-pharynx (e.g., Schm ncke's tunor),

Cast| eman' s di sease, Kaposi's Sarcoma and other T-cell or B-cel fj4l ymologsnes.

35 41. The use of claim 39, wherein the disease i.s Hodgkin's disease. -92 01
JUN 2008v@93/057t83 use of claim 39, wherein the disease ismrIViJSﬂ@ld@ki) n's

| ynphoma. 43. The use of claim 39, wherein the non Hodgkin's |ynphoma is 5

anapl astic large cell  |ynmpho 10 44 use of the hunan antibedy of
any one of clains 1-2% forAl}’rr"Tl‘glaeér ?WW?MY&&%SI thW%tl ng or

pr event i ngheavyashhin vasiable rdgisfasmptisivg FR1N @Dmmm FRiy dDRae] ERAI S.

the group onerc Al bpmab e Rt " Rl O ER L SRR B rERBeDeus,
Systenic SERérGDiR§ andtlRA s2qesaentwhdrein: G aves' di sease, Hashi noto's

thyroidjtis, —Wegner'c oL %ﬁ%ﬁéomﬁbg%ﬁﬁjﬁ%@%& it §98lted

failure, acute infectious rus associ at ed
di seases. fiom thagrown denaistng of SEQIDINOwHLS, 30 and Ha, mmmsalf?@il‘tﬁ)dy i s

conj ugat eddoiffkatiiRs MBRMEI C agent. 20 25 cytotoxin.47. The nethod of claim
46, wherein the therapeutic agent r adi oj sot ope. 48, The net hod of claim
46, wherein the ther&%eutllée@ﬁﬁﬁ% lglstﬁmgfamﬁblea%oaﬁ%sw@n@rwéﬁavtﬁ%

39- 45, whefreiitht ReojLuvakisans bPIBY TDNOS 14/ g8kad 480ardl édigEmagwd | C agent. 50.
The usgO of cl %%4% vvheFel n the therapeutlc agent is a cytotoxin. 30 51.
The us® of MOAHRHRES 1§58 ei n the therapeutic agent is a radioi sotope. -93 01
JUN 2006 WWhelRihtmOdiboBERMENCEhIrh STCNG0 wdiflDan Affiday esnsthmoof aeleast! 107 $420>

T %@ﬂ@w@{{@g@@@@%@%m@gﬁg%%%gd; 1505qb 60/ 347649

cellular cytotoxicity {ADCC) assay; and
(c) the human antibody inhibits growth of CD30* tumor cells in vivo.

15
12.  The isolated human antibody of claim 11, wherein the human
heavy chain variable region CDR2 sequence is selected from the group consisting of
SEQID NOs: 17, 29 and 41, and conservative modifications thereof, and the human
light chain variable region CDR2 sequence is selected from the group consisting of SEQ
20 ID NOs: 23, 35 and 47, and conservative modifications thereof.

13.  The isolated human antibody of claim 12, wherein the human
heavy chain variable region CDR1 sequence is selected from the group consisting of
SEQ ID NOs: 16, 28 and 40, and conservative modifications thereof; and the human
25  light chain variable region CDR1 sequence is selected from the group consisting of SEQ
ID NOs: 22, 34 and 46, and conservative modifications thereof. ’

14. The isolated buman antibody of claim 11, which binds to human
CD30 with an affinity constant of at least 10° M.
30
15.  The isolated human antibody of claim 11, which binds to human
CD30 with an affinity constant of at least 10° M.

16.  The isolated human antibody of claim 11, wherein the human

35  heavy chain variable region FR1, FR2, FR3 and FR4 sequences are derived from the
buman heavy chain VH, ,, or VH, |, germline sequence.

-80.-



<150> US 60/431684 <151> 2002-12-06 <160> 53 <170> Fast SEQ for W ndows
Version 4.0 <210> 1 <211> 348 <212> DNA <213> Honp sapi ens <220> <221>
CDS <222> (1)...(348) PCT/US03/00440 <400> 1 gag gtg cag ttg gotd) PgoNms 999
gga ggc wog@sfgixesxag cct ggg ggg 48 du Val A n Leu Val Ganbedswouyy Ay Ay
Leu Val Gdn Pro dy Ay 1 5 10 15 tcc ctg aga ctc tcc tgt gta gcc tct gga
ttc acc ttt agt aac tct 96 Ser Leu Arg Leu Ser Cys Val Ala Ser @y Phe Thr

Phe Ser Asn Ser 20 24730 {l§g isedajedhemeyanidhaiycfelangl lgathersinthydyueama ggg ctg
gag tgg gt H%Htg,glainvaﬁa%treégﬁ FRIDFK2! FRS dn@FR 4Aqudlcs SeVekived fibth theu -G u Trp

162 Al 8 ABSRE GelReet bl g T Caiie segsahe Tyr Val Aep Ser Val 50 58
60 aag ggc cga ttc acc ttc tcc aga gac aac gcc gag aac tca ctg tat 240 Lys
cah at g anc age oo Mg gdb iaRegRbrtn gt P o o FomBlingg R i n Wt
Asn Ser LeheakyghdihavafihbleAsgiod hnd Ahamyalighy chally varijide Bigidi) whbrejieg agg gtt cat
Ph s Leu Trp Oy Ky iy BithapRGOiRafiydrlh defn sobPutldn Biptifidse® 1
Val Ser SesequinceGelegtgN fra0 che\Wboas coBitiag dfSHQBI NOD246, 10] 26d sibenced
that are at least 80% homologous to SEQ ID NOs: 2, 6 and 10; \
10 (b)  the human light chain variable region comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 4, 8, 12 and sequences that
are at least 80% homologous to SEQ ID NOs: 4, 8 and 12;
(c) the human antibody binds to human CD30 with an affinity
constant of at least 10" M;
15 (d) the human 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 buman 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 region comprises the amino acid

30  sequence of SEQ ID NO: 10 or a sequence that is at least 80% homologous to SEQ ID
NO: 10;

(b) the human light chain variable region comprises the amino acid
sequence of SEQ ID NO: 12 or a sequences that is at least §0% homelogous to SEQ ID
NO: 12;

35 (c) 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
-90-



<211> 116 <212> PRT <213> Honp sapiens <400> 2 Gn Val G n Leu V, @}gﬂ[@er
dy dy Gy Leu Val dn Pro dy Ay 15 10 15 Ser Leu Arg Leu

Ala Ser Ay Phe Thr Phe Ser Asn Ser 20 25 30 Trp-Met Ser Trp Val Arg G n

Ala Pro WyWiLyRe8d y Lou Gu Trp Val 35 40 45 Ala Asn || eP@wus@@o4bsp Ay

Ser Qu Lys Phe Tyr Val Asp Ser Val 50 55 60 Lys Ay Arg Phe Thr Phe Ser

Arg Asp Asn Ala G u Asn Ser Leu Tyr _ 65 70_75 80 _Leu n Met Asn- Set . Leu
Arg Ala Gu Asp Thr Aeh vathehpmapganatibedy ighibots Whmfé3wtb typr ¢glls impiyoTy
Phe His Leu Trp Ay Arg Gy Thr Leu Val 100 105 110 Thr Val Ser Ser 115

<210> 3 <211> 324 2> A <21 Ho <22 <221> S <222>
(1)...(324) <400> 3 z% at@@%o&%ﬁtfﬁu@e&mﬂw%&?a?f%ﬁ ‘8‘@8‘)‘%‘&3"&%5“?{1@% ttg tct
cca ggg 48 he@rychdireandhuhawlightrch@lmvasableRegioth yoriprisihg theSeninb acidSer Pro Ay
15 10 5 t t gtt 96
Gu Arg n SR BRYAEI 0 M IR AT s %5055 3%

tac tta gcc tgg tac cag cag aaa uclL ggc cag get ccc agg ctc ctc 144 Tyr Lau

Ala Trp Tyr G } an Lye P 8o Rofarld Bufbf uidhBer0hd &%Bo@?@a???@&{‘/sffo t; tat 9o

gca tcc agc .a (tggcc act %{c atc cca gac
Ser Arg Al 2irfng &g ¢DBPevi t@ehg@agﬁgomﬁ@nggmtgmdsy ebimge- agt ggg tct ggg aca
gac ttc act ctc acc atc agc agc ctg gag 240

L

10 24.  Anisolated human monoclonal antibody comprising human
heavy chain and human light chain variable regions comprising the amino acid
sequences shown in SEQ ID NO: 6 and SEQ ID NO:8, respectively.

25.  Anisolated human monoclonal antibody that competes for
15  binding to CD30 with the human monoclonal antibody of claim 24.

26.  Anisolated human monoclonal antibody comprising human
heavy chain and human light chain variable regions comprising the amino acid
sequences shown in SEQ ID NO: 10 and SEQ ID NO:12, respectively.

20

27.  Anisolated human monoclonal antibody that competes for

binding to CD30 with the human monoclonal antibody of claim 26.

28. The isolated human antibody of any one of claims 1-27 produced
25 by ahybridoma, 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.  An immunoconjugate 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

1s a cytotoxin.
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Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Au 65 70 75 60
cct gaa gat ttt gca gtg tat tac tgt cag cag tat ggt agc tca ccg 288 Pro GQu
Asp Phe Ala Val Tyr Tyr Cys Gn An Tyr @y Ser Ser Pro 85 90 950@ junJhiy

2006 WO 03/059282 PCT/ US03/ 00440 tgg acg ttc ggc caa ggg acc aag gtg gaa atc
aaa Trp Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys 100 105 <210> 4 <211>

108 <212> PRT <213> no I- < > . \@1! . Thr . ro
dy Thr Leu Ser Leu Slgirg " Pr ?ﬁ%“éﬁﬁf"é&%@%&%@ %?’g rglﬁ#%?ﬁ’fléaﬁeihecr %/ng Arg
Al a Ser G nisSeiadigaiotaRer Ser Ser 20 25 30 Tyr Leu Ala Trp Tyr G n dn Lys
Pro Gy Gn Ala Pro Arg Leu Leu 35 40 45 Ile Tyr Gy Ala Ser Ser Arg Ala

Thr Ay Ile Pro Asp Arg Phe Ser 50 55 60 Gy Ser Qy Ser. Ay Thr, Asp Phe
Thr Leu Thr Ilo Ser Saf: Lot Bhajmagsptizgl Wl@éltl%prcarr@rlamﬂstﬁe tﬁﬂl@um%nmgﬁpﬁyr

Tyr Cys 33 nofdny ok¢rof AaymS80-33aid ArphafthacQti@ly atedptabié ciier Ay G n Gy Thr
Lys Val Gu Ile Lys 100 105 <210> 5 <211> 348 <212> DNA <213> Honp sapi ens
<220> <221> CDS <222> (1)...(348) 324 <400> 5 cag gtg cag cta cag cag tgg
ggc gca gga ctg ttg add cctAntisgagdqudlic @idmubkiculdencoding Genhu@Ghan ahtibo® y Al a

Ay Leu Leuohysy fledeStimG1t7 5 10 15

10 35. The isolated nucleic acid molecule of claim 34, wherein the

nucleic acid molecule is incorporated into an expression vector.
36. A transfectoma comprising the expression vector of claim 35.

15 37. A transgenic non-human animal which expresses the human
antibody of any one of claims 1-27, wherein the transgenic non-human animal has a
genome comprising a human heavy chain transgene or transchromosome and a human

light chain transgene or transchromosome.

20 38. A method of inhibiting growth of a cell expressing CD30 in vitro,
comprising contacting the cell with an effective amount of an antibody according to any
one of claims 1-27 such that the growth of the cell is inhibited.

39, A 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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acc
Ser
tgg
Arg
gga
Thr
tcc
Hi s
gtg
Tyr
tac
Phe
Ser
Gn
Ser
Ser
Ile
Val
Leu

ctg tcc ct
Leu Thr Cy
atc cgc ca
G@n Pro Pr
agc acc aa
Lys Tyr Th
aag cac ca

c ace tgc got gtc tat ggt ggg tcc ttc agt ggt tac 96 Thr Leu

s Ala Val Tyr Ay Ay Ser Phe Ser Gy Tyr 20 25 300ggﬁmt
g COO cca ggg aag ggg ctg gag tgg att 144 Tyr Trp 12%
0 Gy Lys Ay Leu Gu Trp Ile 35 40 45 ggg gaa atc aat cat
g tac acc ccg tcc ctc aag 192 dy Qu lle Asn His Ser Ay

§ o cab ot qnaft Seapmyy ifeifi e Liindifoddindy L7

d n PhelyBgholmau 65 70 75 80 aag ctg ago tct gtg acc gcc gcg gac acg ¢

tat tac tg
Cys Ala 85
tac ttc ga
Asp ieumﬁg
Ser 115 <
Leu Gn G
Leu Thr Cy
Trp Ile Ar
Asn Hi sP™SB

Thr 11 eCB8
SerSSer Va
Thrlqslal Ty

from

t gcg 288 Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Al a Val
90 95 01 JUN 2006 WD 03/059282 PCT/ US03/ 00440 aga gag act
t ctc t@d4 ggdhegse gielaimedd,cvhgrejn cheamgr-Hpdgkigsdymphomals Tyr
Ris(® Yard¥ &1Gyh ]{Bfnal@lgc‘ﬁgl 100 105 110 act gtc tcc tca Thr
10> 6 <211> <212> PRT <213> Honp sapiens <400> 6 G n
n Trp Ay Ala Gly Leu Leu Lys Pro Ser Gu 1 5 10 15 Thr L
s Ala Vvah TylAge)bf@thﬁﬂa[nG ahibodenf ﬁ}yon'lélwf &&gmBHOBDforThH Trp

ro_Rro Lys Leu G.u Trp |le 5,4
o okl refimEyor Y Fariglonsfty Bifte 1 futplfmuid dlBasdin
P evpiesAgpimmunseellstys H's G n Phe Ser Leu 65 70 75 80 Lys
| Thr Ala Ala Asp Thr Al a VaI Tyr Tyr Cys Ala 85 90 95 Arg
r Tyr Phe Asgi_ Leu Trp Gy Arg Ay Thr Leu Val

45. he use of claim 44, wherein the autoimmune disease is selected

the group consisting of Rheumatoid arthritis, Systemic Lupus Erythematosus,

Systemic Sclerosis, Atopic Dermatitis, Graves’ disease, Hashimoto’s thyroidits,

Wegner’s granulomatosis, Omen’s syndrome, chronic renal failure, acute infectious

15  mononucleosis, HIV and herpes virus associated diseases.

46, The method of claim 38, wherein the human antibody is

conjugated to a therapeutic agent.

20 47.  The method of claim 46, wherein the therapeutic agent is a
cytotoxin.
48.  The method of claim 46, wherein the therapeutic agent is a
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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Ile
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Ser
acg
Lys
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Tyr
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Tyr
Val
Val
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100 105 110 Thr Val Ser Ser 115 <210> 7 <211> 321 <212> DNA <213> Hono
sapi ens <220> <221> CDS,<222> (1)...(321) 348 <400> 7 gaa att ¢y JUNJllhca
cag tct comogs@s@ge ctg tct ttg tot cca ggg 48 du lle ValPE?HF%Q@u i n Ser
Pro Ala Thr Leu Ser Leu Ser Pro Ay 1 5 10 15 gaa aga gcc acC C cc tgc
agg gcc agt cag agt gta agc agc aseo@uce@.istAng Ala Thr Lau Ser Cys Arg Ala
Ser Gn Ser Val Ser Ser Asn 20 25 30 tta gcc tgg tac caa cag aaa cct ggc tag
got ccelidggMedaaest clrat-ced 4. Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro
Arg Leu Leu Ile 35 40 45 tat gat gca tcc aac agg gcc act ggc atc cca gcc agg
ctc agflytycHeyy METWL%%L@N&I%&IE%SWWT&D&OTN Gy lle Pro Ala Arg Leu Ser
Ay 50<:§)60 Qgﬁo g tot ggg aca gac ttc act ctc acc atc agc agc cta gag cot
240 Ser’’q {*sef®ty Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gu Pro 01 JUN
2006 / Q59 US03/ 00440 65 70 75 80. gaa gat ttt gca gtt tat tac

t gt cgﬁgggé%ﬁgégg&gac tgg ccg tgg 288 A u Asp Phe Ala Val Tyr Tyr Cys Gn
A@n Arg Ser Asn Trp Pro Trp 85 90 95 acg ttc ggc caa ggg acc aag gtg gaa atc
aaa ThrscBhesdoy«6El4»7Ay Thr Lys Val Qu Ile Lys 100 105 <210> 8 <211> 107
<212> PHI><2d@> 0B sapiens <400> 8 Au Ile Val Leu Thr A n Ser Pro Ala Thr

Leu Ser Leu Ser Pro Ay
<150> US 60/431684

<151> 2002-12-0¢
<160> 53
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 348

<212> DNA

<Z213> Homo sapiens

<220>
<221> CDS
<222> {1})...(348)

<400C> 1
gag gtg cag ttg gtg gag tect 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 10 15

tcc ctg aga cte tece tgt gta gecc tet 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 gte cge cag get cca ggg aaa ggg ctg gag tgg atg 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 gayg aaa ttc tat gtg gac tct gtg 192
Ala Asn Ile Asn Glu Asp Gly Ser Glu Lys Phe Tyr Val Asp Ser Val
50 55 60

aag ggc cga tte acc ttc tece aga gac aacmgcc 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 BG

ctg caa atyg aac agc ctg aga gcc 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 50 95

gcg agg gtt cat tgg tac tte cat ctec tgg ggc gt gge acce ctg gtc 336
Ala Arg Val His Trp Tyr Phe His Leu Trp Gly Arg Gly Thr Leu Val
100 105 110

act gtc tcc tca 348
Thr Val Ser Ser



151015 du Arg Ala Thr Leu Ser Cys Arg Ala Ser A n Ser Val %TIJ_@WUUB“S”
20 25 30 Leu Ala Trp Tyr G@n @n Lys Pro Ay G@n Ala Pro Arg Leu Leu Ile

35 40 45 WyroshsmsAl a Ser Asn Arg Ala Thr Ay Ile Pro Ala Argimesespesiedy 50
55 60 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Qu Pro 65
70 75 80 dulAsp Phe Ala Val Tyr Tyr Cys A n G@n Arg Ser Asn Trp Pro Trp 85
90 95 Thr Phe Ay An Ay Thr Lys Val Au Ile Lys 100 105 <210> 9 <211>
336 <2% > I%NA <213> Honp sapi ens <220> <221> CDS <222> (1)...(336) 321
<400> éz gt.g cag cta cag cag tgg ggc gca gga ctg ttg aag cct tcg gag 48
dn val, gﬂglﬁu Gn dAn Trp Ay Ala Gy Leu Leu Lys Pro Ser Gu 1 5 10 15
acc ctgxiee Lhe 8¢G-L9Cc get gtc tat ggt ggg tcc ttc agt get tac 96 Thr Leu
Ser Leu Thr Cys Ala Val Tyr Ay Ay Ser Phe Ser Ala Tyr 20 25 30 tac tgg agc
tgg ates@mgc 2cag ccc cca ggg aag ggg ctg gag tgg att 144 Tyr Trp Ser Trp lle
Arg G plPrzlPeon @ey 1ys dGuyséeusld eyl epy llear 851 40 ndBrg@ggygary at ¢ aat cat ggt
gga ggclacc aac tac aac ccg tcc ctc adag 192 dy Asp 1116 Asn Hs Ay Ay Ay
Thr AsfefylrevASng Preg Sar QreuvValy 150585 GBY Hgt Teydhgt Bemmdenater t ca gta gac acg
tcc aaﬁ aac cag t40 tcc ctg 240 Sét Arg Val Thr 118°Ser Val Asp Thr Ser Lys
Asn @ rﬁbh“betsé?r &8 ¥l FOR 2006 1003 OB I2E2 CPCERUSER? J6R4YR 65 70 75 80 aag

o 5

clg aag, 1ol otd ace gec,0eosgac;ace, g6t ghg hal 4ac,101,,cg, 288 Lys Lou Asn
Ser Va E'I'h‘.erAa a p ﬁr5 3 %Va y?’ yr s Aa (

Lys Gly Arg Phe Thr Phe Ser Arg Asp Asn Ala Glu Asn Ser Leu Tyr / L

65 70 75 . 80

Leu Gln Met Asn-Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 9G 95
Ala Axrg Val His Trp Tyr Phe His Leu Trp Gly Arg Gly Thr Leu Val
100 105 110
Thr Val Ser Ser
115

<21i0> 3

<211> 324

<212> DNA

<213> Homo sapiens

<2z20>

<221> CDS

<222> (1l)...{324)

<400> 3

gaa att gtg ttg acg cag tct cca gge acc ctg tet ttg tet ceca ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

gaa aga gcc acc ckc tee tge agg gee agt cag agt gtt age age agce 96
Glu Arg ARla Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser

20 25 30
tac tta gcc tgg tac cag cag aaa ccl gge cag get ceco agg cic 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 agc agg gecc act gge atc cca gac agg ttc agt 192
Ile Tyr Gly Bla Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

gqc agt ggg tet ggg aca gac tte act cte ace atc agec age ctg gag 240
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80

cct gaa gat ttt geca gtg tat tac tgt cag cag tat ggt age tca ccg 288
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 90 95



85 90 95 agc cta act gcc tac tgg ggc cag gga agc ctg gtc acc gtc tee tca 336
Ser Leu Thr Ala Tyr Trp Ay Gn Gy Ser Leu Val Thr Val Ser Ser010gNi8% 110
<210> 10 wedddz2312 <212> PRT <213> Honp sapi ens <400> 10 pgriys¥abe@n Leu
Gn Gn Trp Ay Ala Ay Leu Leu Lys Pro Ser Gu 1 5 10 15 Thr Leu Ser Leu
Thr Cy3o0Al acdvalkc Tt Gy ddoyaSerabPhetdSera Ata dya 20 25 30 Tyr. Teps Ser Trp
Il e Ar@rG hhiPPbe fFly Gly dlysTiG yvbeetrlGGEUu Tile e 35 40 45 Gy Asp lle
Asn,His Ay Ay G% Thr Asn Tyr AsH¥Pro Ser Leu Lys 50 55 60 Ser Arg. Val
Thr Ile Sex Val Asp Thr Ser Lys Asn G n Phe Ser Leu 65 70 75 80 Lys Leu

Asn Ser(2 B‘L Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 85 90 95 Ser Leu
Thr Alg Tyt ;fgp Gy Gn Gy Ser Leu Val Thr Val Ser Ser. 100 105 110 <210>
11 <2]<£52§ ¢ <212> DNA <213> Hono sapi ens <220> <221> CDS <222>

(1)...&323) w490 klrgac atc cag atg acc cag tct cca acc tca ctg tct geca tct
gta gga 48 Asp Ile Gn Met Thr Gn Ser Pro Thr Ser Leu Ser Ala Ser Val Qvy
1 5 10<ibogac aga gtc acc atc act tgt cgg gcg agt cag ggt att ago agc tgg 96
Asp Ar glwalleTNel |lem Thr dOypssSér ¢rAl @ySenr Giaw Gy lehesSerrrSeelydrp 20 25 30 tta
acc tggltat cag cag aaa cca gag aaa géé cct aag tcc ctdgsatc 144 Leu Thr Trp
Tyr G Fld@hrd péa By &y QeysCt Arprlalysr Sain Bel ekeSgb 540 3% tat get gca tcc

agt ttg caa agt tc cca tca agd’ ttc agc ggc 19239
9 %yr Leu laqgg>9yr Gln Gln Lysg ro Gly n g%& 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 Sexr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
G5 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro

85 90 95
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> &
cag gtg cag cta cag cag tgg ggc geca gga ctg ttg aag cct teg gag 48
Gln Val Gln Leu Gln Gln Trp Gly BAla Gly Leu Leu Lys Pro Ser Glu

1 5 10 i5

ace ctg tcc cte ace tge 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 cgc 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 Ile
35 40 45

ggg gaa atc aat cat agt gga agc acc aag tac acc ceg tee cte aag 192
Gly Glu Ile Asn His Ser Gly Ser Thr Lys Tyr Thr Pro Ser Leu Lys
50 55 60

agc cga gtc acc ata teca gta gac acg tcc aag cac caa ttc tecc ctg 2490
Sex Axrg Val Thr Ile Ser Val Asp Thr Ser Lys His Gln Phe Ser Leu
€5 70 75 80

aag ctg age tct gtg acc gce geg gac acg gect gtg tat tac tgt geg 288
Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 80 95



Tyr Ala Ala Ser Ser Leu Gn Ser Ay Val Pro Ser Arg Phe Ser Gy 50 55 60 agt
gga tct ggg aca gat ttc act ctc acc atc agc agc ctg cag cct 240 Dggmy Dﬁ Ser
0

Gy Thr Leu Thr Ile Ser Ser Leu G n Pro WO 03/ 059282
JUN 2006%@#@3‘8%]00440 80 75 gaa gat ttt gca act tat tac tqué g tat

gat agggg %%QCQ&; 8&9 %%8tagtlﬁcA§Qc PQ@ t%c_ﬁ EQI‘ Tcy ggyé:ccOIé%g%iﬂ: G QBéryr Asp Ser
Tyr Pra-d lg,8m 951 ACEy L 086, GRA ca aA&;g%l tfh,9aduakds aaa Thr -Phe
Gy Gn dy Thr Avg Leu 3(/';‘I u lle Lyss 100 105 <210> @ <211> 107 <212> PRT
<213> Honp sapi ens <400> 12 Asp Ile Gn Met Thr Gn Ser Pro Thr Ser Leu Ser
Al a Sepctal:cGaoe tdab 10 15 Asp Arg Val Thr Ile Thr Cys Arg Ala3Ser G n

Glyl | eTi8eVaBeferTEpr20 25 30 Leu Thr Trp Tyr Gn Gn Lys Pro Qu Lys Ala Pro
Lys Ser Leu 11%¥ 35 40 45 Tyr Ala Ala Ser Ser Leu Gn Ser Ay Val Pro Ser
Arg Phe Ser Gy 50 55 60 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
Ser Ley, G.n Pro 65 70 75 80 G u Asp Phe Ala Thr Tyr Tyr Cys G n Gn Tyr
Asp Seg 213g fgo Ile 85 90 95 Thr Phe Ay Gn Gy Thr Arg Leu Qu Ile Lys
100 10521<2:;1é <211> 15 <212> DNA <213> Honp sapi ens <400> 13

aact ct 03 hgﬁg%apiens

<400> 6
Gin Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
i 5 10 15
Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Gly Tyr ;
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 BG
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

<Z210> 7

<211> 321

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)...(321)

<400> 7

gaa att gtg ttg aca cag tet cca gec acce ctg tet ttg tet cea ggg 48
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 is

gaa aga gcc acc cte tec tge agg gee agt cag agt gta agc agc aac 96
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30

tta gocc tgg tac caa cag aaa cct gge cag gct ccc agg cte cte atc 144
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gin ARla Pro Arg Leu Leu Ile
35 40 45

tat gat gca tcc aac agg gec act ggec atc cca gee agg cte agt ggc 192
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Tle Pro Ala Arg Leu Ser Gly
50 55 60

agt ggg tct ggg aca gac ttec act cte acc ate age age cta gag cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro



<210> 14 <211> 5 <212> PRT <213> Honpo sapi ens <400> 14 Asn Segﬂmﬂ MWest  Ser
15 <210> 15 <211> 51 .<212> DNA <213> Hono sapiens- 321 15 <400> 15

aacat aaa aag tgagaaattc tatgtggact ctgtgaaggg c 5 <211>
17 <212§&82$%g§fggUN 2006 WD 03/ 059282 PCT/ US03/ 00440 <21§’§<'ﬁ<%ﬂn'§’“i'§%i ens
<400> 1@&s5Asn Ile Asn Quasp Ay Ser Qu Ly Phe Tyr Val Aspo Ser Val Lys 1
510 15 dy <210> 17 <211> 21 <212> DNA <213> Honp sapi ens <400> 17

gt t cat taygt gakcttitttcatac bttt te210sc k8t &gk tagSeg24@ >adoNAgY 243> tH#HD D 288 pi ens
<400> 18u WW\WE@JLPO¥§§9Pyr<?11193’36@lf<§%g>A1[9\1§822“1531>TFBrﬁé;gsafpl? ens

acg ttc gge caa ggg acc aag gtg gaa atc aaa 321
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 8

<211> 197

<212> PRT

<213> Homo sapiens \

<400> 8
Glu Ile Val Leu Thr Gln Ser Pro Rla Thxr Leu Ser Leu Ser Pro Gly /
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg ARla Ser Gln Ser Val Ser Ser Asn
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Rrg 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 Ser 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 Gln 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 ggc gca gga ctg ttg aag cct tcg gag 48
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

i 5 i0 i5

acc ctg tce ctc acce tge get gte tat ggt ggg tece 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 atc cge cag cce cca ggg aag ggg ctg gag tgg att 144
Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

ggg gac atc aat cat ggt gga ggc acc aac tac aac ccg tcecc ctc aag 192
Gliy Asp Ile Asn Eis Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

agt cga gtc acc ata tca gta gac acg tcc aag aac cag ttec tcc ctg 240
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu



21 5 <400> 19 agggccagtc agagtgttag cagcagctac ttagcc 36 <210> 20 <211> 12
<212> PRT <213> Hono sapi ens <400> 20 Arg Ala Ser G n Ser Val Sérl 4% 108
Tyr Leu Ay o3dsdsd0 <210> 21 <211> 21 <212> DNA <213> HONg-Sa&i:RM$0<400>
21 ggtgcatcca gcagggccac t <210> 22 <211> 7 <212> PRT <213> no sapi ens
21 <4002 Gy Ala Ser Ser Arg Ala Thr 175 01 JUN 2006 WDs803/ 059282

PCT/ US03/ 00440 <210> 23 <211> 27 <212> DNA <213> Honp sapi ens <400> 23~
cagcagtay cfY FFCt Eele ItGt gracge 292302 @4ock ZEg>t o ta2ipet PRY <ZB8> Hono
sapi enst¥é400% 522 &n V(glsnleuA a@laSéﬁpg“%kg Pt V‘FllpTWhrTlecg 2320> 25

agc cta act gecc tac tgg ggc cag gga age ctg gtec ace gte tce tcea 336
Ser Leu Thr Ala Tyr Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser
100 105 110

<210> 10

<211> 112

<212> PRT

<213> Homo sapiens )

<400> 10 J
Gin Val Gln Leu Gin Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu J ;
1 5 10 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 Tle BAsn 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 Len
65 70 75 ‘ 80
Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
Ser Leu Thr Ala Tyr Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser
100 105 110

<210> 11

<211i> 321

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)...(321)

<400> 11
gac atc cag atg acc cag tct cca acc teca 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 gecg agt cag ggt att age age tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trxp
20 25 30

tta acc tgg tat cag cag aaa cca gag aaa gcc cct aag tce ctg atce 144
Leu Thr Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat gect geca tec agh ttg caa agt ggg gtc cca teca agg ttc age ggce 192
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

agt gga tct ggg aca gat ttec act cte ace atc age agc ctg cag cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro



<211> 15 <212> DNA <213> Honp sapi ens <400> 25 ggttactact gga%g gﬂ%iﬁéw 26
<211> 5 <212> PRT <213> Hono sapi ens <400> 26 Ay Tyr Tyr Trp b 1

<210> 27 ..< P <212> DNA <213> Honop sapi ens <400> 27 (

at agt gga%oégé%gggzgt ac accccgtccc tcaagagc 48 <210> 28 <211§€T§kﬁg§%§0 PRT
<213> HgpD sapiens <400>738 Au Ile Asn Hw Ser Gy Ser Thrsdys Tyr Thr Pro
Ser Leu Lys Ser 1 5 10 15 <210> 29 <211> 24 <212> DNA <213> Hono sapi ens
<400> 2Qagagattytock act dett cgatucta24a@ltarUpk2GR68 WD G3L03928228¢8 .

PCT/ USG3,0Rs4 80 423203h 83 yr<Pin $v8 Gl E2> PRTAxR ¥ Hondrsaplens <400> 30 A u
Thr Val Tyr Tyr Phe A%D Leu 1 5 <210>°31 23

acc ttc ggc caa ggg aca cga ctg gag att aaa 321
Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 12
<211> 107
<212> PRT
<213> Homo sapiens ;

<400> 12 ‘
Asp Ile Gln Met Thr Gln Ser Pro Thr Ser Leu Ser Ala Ser Val Gly !
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Brg Bla 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 Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 . 80
Gilu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Ser Tyr Pro Ile
85 90 95
Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 13

<211> 15

<212> DNA

<213> Homo sapiens

<400> 13
aactcttgga tgagc 15

<210> 14

<211> 5

<2l1l2> PRT

<213> Homo sapiens

<400> 14
Asn Ser Trp Met Ser
1 5

<210> 15

<211> 51

<212> DNA

<213> Homo sapiens

<400> 15
aacataaacyg aagatggaag tgagaaattc tatgtggact ctgtgaaggg ¢ 51

<210> 16
<211> 17
<212> PRT



<211> 33 <212> DNA <213> Hono sapi ens <400> 31 agggccagtc agagtgtaag
cagcaactta gcc <210> 32 <211> 11 <212> PRT <213> Hono sapi ensf) 44083082 Arg
Al a Ser L | Ser Ser Asn Leu Ala 1 5 10 <210> 33 <212>
DNA <213$L§8§§”?§%iens <400> 33 gatgcatcca acagggccac t <2§§i&§ﬂ%&gfil> 7
<212> RRI3s3ba3 dHprensapi ens <400> 34 Asp Ala Ser Asn Arg Ala Thr 1 5 <210>
35 <211> 27 <212> DNA <213> Honp sapi ens <400> 35 caacagcgta gcaact ggcc
gt ggacg4e@i@* 36 <211> 9 <212> PRT <213> Honp sapi ens <400> 36 33 ~ 21 27
-10 O1A3UUNIIX0@6n Glu Asp Gly Ser Glu Lys Phe Tyr Val Asp Ser Val Lys ‘
1 5 10 15
Gly

<210> 17

<21i> 21

<212> DNA

<213> Homo sapiens

<400> 17 :
gttcattggt acttccatect c 21

<210> 18 /
<211i> 5

<212> DNA

<213> Homo sapiens

<400> 18
vhwyh 5

<210> 19

<2il> 36

<212> DNA

<213> Homo sapiens

<400> 1%
agggccagtc agagtgttag cagcagctac ttagece 36

<210> 20

<21l1l> 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> DNA

<213> Homo sapiens

<400> 21
ggtgcatcca gcagggccac t 21

<210> 22

<21i> 7

<212> PRT

<213> Homo sapiens

<400> 22
Gly Ala Ser Ser Arg Ala Thr
1 5



WO 03/ 059282 PCT/ US03/00440 A n An Arg Ser Asn Trp Pro Trp Thr 1 5 i@§0>
37 <211> 15 <212> DNA <213> Honp sapi ens <400> 37 gcttactact @db@w

<210> 38 >, <212> PRT <213> Honop sapi ens <400> 38 Al r..Trp Ser
15 <210§“§é%%52%¥> 48 <212> DNA <213> Honp sapi ens <400>]%3Jé%?é¥@3atc

at ggt ggaggp-cagcaact ac aacccgtccc tcaagagt 48 <210> 40 <211> 16 <212> PRT
<213> Hermi>sapi ens <400> 40 Asp lie Asn HHs Ay Ay Ay Thr Asn' Tyr ASn Pro
Ser Leu<ids 8@z 1 5 10 15 <210> 41 <211> 12 <212> DNA <213> Honp sapi ens
<400> 4321%t Bamwt geetierme <210> 42 <211> 4 <212> PRT <213> Honp sapi ens

<400> 42 Leu Thr Ala Tyr
<400> 23

cagcagtatg gtagctcace gtggacy ‘ 27

<210> 24

<211> 9

<212> PRT

<213> Homo sapiens

<400> 24
Gin Gln Tyr Gly Ser Ser Pro Trp Thr \
1 5

<210> 2%

<211> 15

<212> DNA

<213> Homo sapiens

<400> 25 .
ggttactact ggagc 15

<210> 26

<211> 5

<212> PRT

<213> Homo sapiens

<400> 26
Gly Tyr Tyr Trp Ser
i 5

<210> 27

<211> 48

<212> DNA

<213> Homo sapiens

<400> 27
gaaatcaatc atagtggaag caccaagtac accccgtecc tcaagage 48

<210> 28

<21i» 10

<212> PRT

<213> Homo sapiens

<4Q00> 28
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 tctce 24



1 <210> 43 <211> 33 <212> DNA 12 - |1 01 JUN 2006 WO 031059282

PCTI US03100440 <213> Homd sapi ens <400> 43 cgggcgagt ¢ agggt at tlap Jetheldt ggt t a
acc 33 <210> 44 <211> 11 ~<212> PRT <213> Hono sapi ens <4$%>Q%§ A Al a Ser
Gn Ay WROEP ey 1rp Leu Thr 1 5 10 <210> 45 <211> 21FYIIPMY <213>
Hono sapi ens <400> 45 gctgcatcca gtttgcaaag t 21 <210> 46 <211> 7 <212>
PRT <2i3r0:Heoo sapi ens <400> 46 Ala Ala Sex Ser Leu Gn Ser 1 5 <210> 47
<211> 2711x<312> DNA <213> Honp sapi ens <400> 47 caacagtatg atagttaccc

tat cace2P@ RI0> 48 <211> 9 <212> PRT <213> Hono sapi ens

<213> Homo sapiens

<400> 30
Glu Thr Val Tyr Tyr Phe Asp Leu
1 5

<210> 31

<211> 33

<212> DNA

<213> Homo sapiens \

<400> 31 .
agggccagtc agagtgtaag cagecaactita gecc : 33,

<210> 32

<211> 11

<212> PRT

<213> Homo sapiens

<400> 32

Arg Ala Ser Gln Ser Val Ser Ser Asn Leu Ala
i : 5 10
<210> 33

<211> 21

<212> DNA

<213> Homo sapiens

<400> 33
gatgcatcea acagggeccac 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 gcaactggcc gtggacg 27

<210> 386

<211> S

<212> PRT

<213> Homo sapiens

<400> 36

-10 -



<400> 48 G n Gn Tyr Asp Ser Tyr Pro Ile Thr 15 <210> 49 <211> 29}U<ﬁﬁ§> DNA
sapi ens <213> Honp <400> 49 01 JUN |
caggt gca t ggggcgcaggact gt t gaagect t cggagaccct gt ccc _
""CCt‘ElC@ng’g@’ﬁlé:@%g%’[,g(,ZlggtCCttCagtggttactactggagctggatccgccagc%@@glsw00440

ccagggeagagechggaghggat trggogaaats aaircat agt ggaagcaccaact acaac180 o
ccgt ccctcaagagt cgagt caccat at cagt agacacgt ccaagaaccagttctccct g240 -12 01 JUN

| ogs PCT/ US03/ 00440 WO 03/ 059282 aagct gagct ctgtgaccgc cgcggacacg gcectgtgtatt

actgtgc %9 a 291 <210> 50 <211> 285 <212> DNA api ens ccatcctca tgtctgcat
t gt aggage’-03£213> Honp tgacccagtc gagtattagc agctggttag cctggtatca agagtcacc
120 <4§ %;§%;gggcgagtca gatctatgct gcatccagtt tgcaaagtgg gcagaaacca

<213> Homo sapiens

<400> 37

gcttactact ggagc i5

<210> 38

<211> 5

<212> PRT

<213> Homo sapiens

<400> 38 i
Ala Tyr Tyr Trp Ser
1 5

<210> 39

<211> 48

<212> DNA

<213> Homo sapiens

<400> 39
gacatcaatce atggtggagg caccaactac aacccgtccce 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

<21i> 12

<212> DNA

<213> Homo sapiens
<400> 41

ctaactgccet ac 12

<Z210> 42

<211> 4

<212> PRT

<213> Homo sapiens

<400> 42
Leu Thr Ala Tyr
1

<210> 43
<211> 33
<212> DNA

-1t -



180 gacatccaga ctaagtccct tgggacagat ttcactctca ccatcagcag ggtc cg; l@éo
atcacttgtc gcagtggatc ctgccaacagtataatagttaccctcctagagcct 285 gagla @@
caacttatta a%g tcagcg gaagattttg <210> 51 <211> 294 <212> é)gg\ @2& fns <213>
Horo <40%9 BI03§28gt gcaget ggt ggagt ct gggggaggct t ggt ccagect ggdgggt eeet gagact c60
t cct gtgoagceadsd ggpid.cacct tt agt aget at t ggat gagcet gggt ccgccagget 120
ccagggaaagggct ggagt gggt ggccaacat aaagcaagat ggaagt gagaaat act at 180

gt ggact4etogt gaagggcecgat t caccat ct ccagagacaacgccaagaact cact gt at 240 )

Ct gcaaatogaasayc ebgaigegec gegrigatggetyt gt at t act gt gcgaga294 <210=33%2 <211>
288 <212> DNA api ens ccaggcacc tgtctttgt tccagggga 0 <213> Hono tgacgcagtc
gagt gt‘t%%q&, é%;cagct act

<212> PRT
<213> Homo¢ sapiens

<400> 44 i
Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Thr
1 5 10

<210> 45

<211> 21 )
<212> DNA /
<213> Homo sapiens

<400> 45
gctgeatcca 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 atagttaccc tatcacc 27

<210> 48

<211> 9

<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

caggtgcagc tacagcagtg gggcgcagga ctgtigaage ctteggagac cctgteccte 60
acctgegetg tcectatggtgg gtecttcagt ggttactact ggagetggat ccgeoccagcee 120
ccagggaagg dggctggagtyg gattggggaa atcaatcata gtggaagcac caactacaac 180
ccgtecctca agagtcgagt caccatatca gtagacacgt ccaagaacca gttctccctg 240

-12-



tagcct ggt a agagccacc 120 <400> 52 gggccagtca cctcatctat ggtgcatcca
gcagggccac ccagcagaaa.180 gaaattgtgt ctcccaggct gtctgggaca gacy §cgrtgs
tcaccatcag tggcatccca 240 ctctcctgca gtggcagtgg PCT/US03/00440
ttactgtcé%%gg %?ﬁbtagctcacctcagactgga9288 cctggccagg ttgcagtgta gacaggttca
cct gaagabétgadd0tthdg s> 28R ac2dR 3By 1sapi AR t5adaP aHonD <40050153 .
gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtct ccaggggaaagagccacc60
ct ct ccxge@ggfccagt cagagt gt t agcagct act t agcct ggt accaacagaaacct 120 -
ggccaggéttr@dggct cct cat ct at gat gcat ccaacagggccact ggcat cccagecc180
aggttcé?%%@é@ t ggat ct gggacagact t cact ct caccat cagcagcct agagcct 240

C

-13 -

gaagat £ HG1'¢ t5PF 821 gt cagcagegt agcaact ggcéct 285
<400> 50
gacatccaga tgacccagtc tccatectca ctgtetgecat ctgtaggaga cagagtcace 60
atcacttgtc gggcgagtca gggtattage agctggttag cctggtatea gcagaaacca 120
gagaaagcce ctaagtceet gatctatget gecatccagtt tgcaaagtgg ggtcccatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagect 240
gaagattttg caacttatta ctgccaacag tataatagtt accct 285
<210> 51
<211> 294
<212> DNA
<213> Homo sapiens
<400> 51
gaggtgcage tggtggagtce tgggggagge ttggtccage ctggggggte cctgagacte 60
tcctgtgecag cecteotggatt cacctttagt agetattgga tgagetgggt ccgcoccagget 120
ccagggaaag ggctggagtg ggtggccaac ataaagcaag atggaagtga gaaatactat 180
gtggactetg tgaagggceg attcaccatc tccagagaca acgccaagaa ctecactgtat 240
ctgcaaatga acagcctgag agccgaggac acggctgtgt attactgtge gaga 294
<210> 52
<211> 288
<212> DNA
<213> Homo sapiens
<400> 52
gaaattgtgt tgacgecagtc tccaggcace ctgtcetttgt ctecaggguga aagagcecacce 60
ctcteoctgeca gggccagtca gagtgttagce agecagctact tagectggta ccagcagaaa 120
cctggecagg ctcccagget cctcatctat ggtgcatcca gcagggecac tggcatcecca 180
gacaggttca gtggragtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgecagtgta ttactgtcag cagtatggta gctcacct 288
<210> 53
<211> 285
<212> DNA
<213> Homo sapiens
<400> 53 . _
gaaattgtgt tgacacagtc tccagccacc ctgtetitgt cteccagggga aagagecace 60
ctctectgea gygecagtceca gagtgttage agctacttag cetggtacca acagaaacct 120
ggccaggcte cecaggetcet catctatgat gratccaaca gggecactgg catcecagec 180
aggttcagtg gcagigggic tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggcect 285





