MONOCLONAL ANTI BODI ES AGAI NST CO30 LACKI NG | N FUCOSYL RESI DUES
Background of the Invention The CD30 cell surface nolecule is a
menber of the tunor necrosis factor receptor (INF-R) superfamly.

This fam ly of nol ecul es has vari abl e honol ogy anong its nmenbers and
i ncl udes nerve growt h factor receptor GFR) CD 120(a), CD120(b),

CD27, (c)40 and CDO5. These nol ecules are typically characterized by
the presence of multiple cysteine-rich repeats in the

extracytopl asmi ¢ regi on {RENGERGNAL RnSinomks AloaTiorieass a
9:1620-1627(1995)). Menbers fcitivicsny madviakesweonsi dered crucial for
regulating proliferation and differentiation of |ynphocytes.

CD30 is a type | transmenbrane gl ycoprotein with six (human) or three
(mmi ne and r at Backenewaidpéthe Dofantiogpeat s with a central hinge sequence.
CD30 exists as a 120 I cDa nmenbrane nol ecul e whi ch devel ops from an
intercel lular precursor roteln of 90 kna. It is shed fromthe cell
surface as a sol ubl@eﬁrpaﬁéfi IjurfesopRenpleds = mpphensitiedimear pecosis fasiog

Sheddi ng of sCE3&t@¢TNE-R) ﬁgeraﬁmlﬁmes\/famgrdi!ﬁﬁﬁaﬂé@ﬁqas\/vlaﬁéblﬁoﬁ% cells

cDnas *encodi no T RHBESa b R oEP R Rk B 6?%6&%\@33@%@@1 on
libraries of t H’Pm%@r@%zﬁcﬁﬁl 4nd pDPfe THSF B3 yrel typiatiodereesrediy Wi t h

nonocl onal ant i fébe@&ao‘réxﬂm 1edRekiBelh Hieats PE VALY ture
299: 65 (1982)) 9 : %l : l“%ea ascftég]eaﬁﬁ%f)eg%r? taﬁo encode

498 and 493 amBmg1 géﬂ%}j‘% ﬁﬁf?éifﬂé‘cg%?/oe @7(1%N@% CbREE aBdes an

addi tional 90 mmsld@eda:@ucdsforpgmdngbﬂoyfeﬂnmﬂanmai'ﬁadntfaﬁ@mf@a@hdbﬁei he
cysteine rich domaidpsg ;L6 $R3Rm %P ﬁ?@f 36 in
humans and 5036.2 in rést ls}ﬁje %Q@&p%?e eren ﬂgm? @"%ﬂg‘pr essed by .
activated | yrrpf?Bﬁ“H" WEPscystGpweaghireneait ik a esptrahbingstspoyencef CIEI3Bisis ps 2

| ynphoi d cel | Slj@&@ah&&ﬁmﬁﬂﬁ&l&uk@hhﬂ@@@l@pb@oﬁi ﬁﬁﬂt@&a’llﬁa@r&ht@&' i

effects, inclu r ration, erentlatlon and
cel | death, de(gfegﬁgDE I?Iosﬁﬁe?gﬁof“ﬂf B]ésur}é?%tj%Sogﬂ’lcd’ﬂi?"éﬁs@ﬂ%q) gt ion and
presence of ot eroxigrien A0ikDE Blrdding dfbCIRAO oadurs,as Bl 0ot 18362 07862056
(1994)). CD30 ¥ps fid At gkl a;eragsdeseaw BreP¥ee a8 g%g&l@lm Aphgody

Ki-1, which is react]ve with antigens expresse
Recd- St enber g P&1478 herCRIgaeisimtaxe ?fP%‘"é%% T?‘S&#W@éﬁond%bm&lfs OfﬂNéEGWel

299: 65 (1982))humAsToeltlinrgiiyL- wfzwﬁx]m@ow@&eﬁgmuﬁﬁﬁoa&araan%ddmg gal marker

f Hodgki |

(Freeseat a Y FRERAIS, u  BOkah- 00RO, Fifpoffe sf REOBYF®
Cancer 26: 474 9MN99@y been found to e@RAOANR @ 495 btsmqmnbgpecsahﬂy\mamnbe _
expressed on 6!315810[2@% e‘ﬁ@od&(hﬂ amﬂﬂjﬂ's)ﬂ azﬁml) chﬁﬂ r}ﬁﬁﬁﬁy f(u%ca!:!i')éﬁ'z lnedgudi ng

Burkitt's ly ong astl | ynphonas ut aneous

T-cel | | ynphonds™® ﬁB m%‘ﬂsal E‘ﬂ’a&quP mFRPﬁ?)Wdﬁ%sm h‘FWﬁﬁ@cytl c

| ynphomas, perﬁq@ﬁﬁma&is T-cell | yrrphorras Lennert's | yrrphorras

i mmunobl astic | ynphgs adul t

T-cell leukema (T- ALdl}iﬁm%;r%g&g& Iexlpo #Eg’{g"%@g %g&? ?H(%A% éau

fol licular |yrfRep#EEf Péqlﬁlﬁtph%l@ cells 13fs besal S’Gﬁ’mmdl(cg.ﬂ%@pld\/l et tinen,

Arch. Pat hol 'b&bbglcw&afzcté,ixﬁzuaﬂ@;%ﬂi@r@@c)n;acF’taﬁ&q a?feﬁﬁnauéﬂ =34 QAR 0gy

17:211(1990); Bums Dn‘f)Je Am g n, athL 93:327(1990) ; and

Eckert at al ., “Am"9 HR&E S%Baﬁﬂ] prentiption Ad prisace 0y othes stinyly (Brugsy

several viral IES.'I. efraér@fﬁaﬂ&&@wﬂ-zoﬁ@wwmmdsunmllizdﬁeiﬂed bymphot rophi ¢

Virus | or II H;ohmgi%mq (s ransf or med
yil P%Jh cﬁg @%%glg E%ﬁ%} & ldsse 0 ﬁ]gtk_l

B-cells (Stein et al sen a Bf ood
63: 1299 ( 1984y %ed ﬁﬁﬂﬁwﬁwﬁﬁd@g@:wpf wibehalh Haruts@8hoaeizivent ed i n
enbryonal car eiaediegy, CIO0 &MY QR as € SifnfdaNRARS for B AG0 31 8E, AQONBS,
mesenchymal tunors, and nyeloid cell I[ines and macrophages at |ate
stages of differentiation (Schwarting at al., Blood 74:1678(1989);
Pal | esen et al., AmJ. Pathol. 133:446(1988); Mechtersheiner et at,




The defucosyl ated anti bodi es of the present invention bind to CD30
and inhibit the growth of cells expressing CD30 by enhancing anti body
dependent cellular cytotoxicity (ADCC) in the presence of human
effector cells (e.g., nonocytes or m)rgonuclear cells), as conpared to
the fucosylated formof the antibody. “In one embodi nent, the
defucosyl ated anti body nmedi ates increased ADCC of cells expressing
CD30 in the presence of human effector cells but not in the presence

gf f m)usel ef f Sﬂe@ﬁedﬁz@:ﬂt&loglcal mahgnériaieﬁ{Fbe@feE&l.Eiﬁd%m@m%g%mI {1982*}' s col
efucosyl ate i bo i,nvent i i nduces A 0 cells
R e G ey G oy B -

invitro mhere t he anti body does not induce
ADCC, under condi t itis8 wef subgeqenty hodyto borpestd ata sobseioff néh-Hodgkjp'emd  and

a target cell gg?ﬁ&ﬁaéw 3@&41@%&:5@3 z%phﬂo 2%na r%a@ag%@a LB D%S&&”ed

enbodi nent, a ucosyl ated anti nen ances ADCC
of L540, L428 HHEHk&r u%%?qliémamm rtoﬂviaré@ﬁ%%{?aéﬂi wl mpomascosyl at ed

f?r m of t ?e antyg]bmﬂyuc 1%;51%55, ﬁ@iﬂﬁkﬂf?‘?@lﬁy@xﬁhcﬂﬁf al BilnefOBMpERREENt rat i on
of 0.1 ng/m and a ector ce 1- 50.

Accor di ngly, t‘r?lemuél?llflasé maf tcﬁ%?ulf‘egl LREPLe ﬁuve%ﬁyn ?t(t)r e an

i mproved rreanslefﬂ@mlat(ﬁ"e"étli):mgd dﬁs’d#scim@sﬁ@h‘ar(aldctcéfdlmelet lbyplﬁ)i’)wswm et

expressi on. 4y piood sd’g@f(@f@bmmamrﬁeﬁamm %9q1§-ﬂt9'7 gy, ks t he
invention is a m)nocl onal anf one asp | nventl

pertains to a Hakdfirxedosp Ufﬁlilrélrg?@ ]?’iﬁ‘ﬁ ﬁ’élJ g?ﬂ fﬁ‘éﬂy% 3@?@?9@}5abl Y,

t he humani zed o Beltektrees?i, éman Dehatbyathd. 1p13@@(a9@9§ dsra@Magsetdmal ealignt 1 - 0D30

anti body sele st Al Fi

Ger 1o K 4, pi pacprief gt R TR bty o el fd

i nvention per t@ilﬁsndtﬁstamfﬁarréhrummﬁ&rce%ﬁeh@w ;Bfood 66: &481(168}‘@
embodi ment  of Akmeckdnvent BRb 631299 HOEMN ITRHAG], 08 expREGRAEYVLEPNPr | Ses:

(a) a heavy chain yari abl.e regian co an .am no acid sequence
sel ected fromcii ?Sﬂbenﬂ’&ﬁggg?rflﬁ(ﬁ’a&%%%‘}f’%lf\ﬁmmfs TSI 3: and
(b) a I'ight chaslmowas, maishdymdginams, ecimpriosicolljlimnagimanoplagésdt Bequence

selected from I erein
t he anti body bglt gscgg%%%ﬁgqu aﬁﬂ;}g giaés%é%deglduewg@kﬁlc% “9 é}ﬂh

conbi nati on cohPrhoddd3 6] o%8); ﬁ@ﬁi?%is"éﬁ’&f%%&a?"&b“é???egg%ﬂ’h A@éﬁﬁﬁelﬂ si ng
the am no aci drsgauencemnel 153HEY (¥Go)]; and (b) a light chain variable

910N, SO 12110 S BTG 85 FcoRSNRe BT, S By
conpri si ng t hemaltifirexareisn s&G¥rie Bimof ceBEQIeB iNOimRrtam fraket b) a i ght
chain vari abl &g} PRSI 1GebAGIPTIRM AL M SR0NRGR: @30SEQ BD
NG5S positive neoplastic cells (Chaiarle, R, et al. Clin, Immunol, 90(2):157-164 (1999)).
Antibody mediated therapy has been shown to increase cytotoxicity of CD3(-positive
cells by both complement activation and antibody dependent cellular cytotoxicity
{(ADCC) (Pobhl C,, ef al. Int J Cancer 54:418 (1993)). However, while the results
obtained to date clearly establish CID30 as a useful target for immunotherapy, they
also show that currently available murine antibodies do not constitute ideal
therapeutic agents. Passive antibody therapy has not been effective in vitro or in vivo
against patients with refractory Hodgkin’s disease. A clinical trial of the anti-CD30
antibody Ber-H2 showed localization of the antibody, but no responses (Falini B, e
al.(1992) Brit J Haematol. 82:38-45; Koon, H.B. et a!l. (2000) Curr Opin in Oncol.
12:588-593). Through coupling of an anti-CD30 antibody to a degllycosylated Ricin

toxin-A. chain toxin, cytotoxicity was shown in the {reatment of human Hodgldn’s



Anot her preferred conbination conprises: (a) a heavy chain variable
region conprising the amno acid sequence of SEQ DD NO 3; and (b) a
l'ight chain variable region conprising the amno acid sequence of SEQ
| D NO 6. I n anot her aspect, the {nvention provides a _
defucosyl ated anti-CD30 antibody conprising: a heavy chain variable
region that conprises CDR1, CDR2, and CDR3 sequences; and a |ight
chain variable region that conprises CDRI, CDP.2, and CDR3. sequences,
wherein: 5 (é?)‘sefsﬁélarﬁé%@?“%ﬁé‘?qqdvﬂtﬁ?lﬁb@édq%@imws@@Rlzlsseaqmmr\l@a_e _
conprises an agibfeois&hell, ReAUE (P062) SBACK BfkolkP1B-4704). gr oup consi sting
of am no acid,sequg%gr. f SBE D.N(Ps:, 7, ES %ndﬁg; . (b) the heavy
chai n variabl e regi'on %ﬁ%&ﬂ%é‘%ﬂeﬁ’fﬁﬁ ConpPied berapmticintibryicaaseipsis equence
sel ected from CB&0 whidupe monsifstivaly: whimnmdier pestting Gaxensesafuy SEQ | D
NGs: 10, 11, agesd2; (c) the heavy chain variable regi on CDR3
sequence conprises an am no acid sequence selected fromthe group
consi sting of am no acid sequences of SEQ ID NGs: 13, 14, and 15; (a)
the |ight chai suativabbie megian CDRI sequence conprises an amino acid
sequence sel ected é;mthte no acid sequences

seq| P
of SEQ ID NGs: 16, Pmsﬁ?\dnv%’é:;‘oc’%%ﬁog’%?%%)?“}%";daﬁ?“%@ﬂ%‘%drynﬁﬂﬁ’fiie%@F-e regi on

CDR2 sequence uWhgids Sekinpficapiesiduegiohalbis@ghrenoe 30 aedéaili biamed he

i sti ' ' : I . 19. 20, and
group consis Qﬂbﬂ@dﬁé&eﬁggﬂﬁﬁk%&W@Mﬁé}{ugﬁg%%(}s@é uelﬁ%g'c%s a§

21; and (a) the light chain variable re ‘ _ juence conpri ses
an am no( azzi d ?@Eﬁgﬁ@@eﬁ?ﬂ@@wiﬁﬁ’dgﬁw% *grBOY Eormsittiengriohinani no
aci d sequencestfugfsc SEQeNORIso pRyideBare ﬂétﬂodRébthﬂﬁ@gneﬁfaHet%rbfdi@&% body bi nds
CD30 and | acks:; i A preferred. combi. at | conpri ses:
(a) a human h?&%"?ﬁ c%m%ﬁé%glgﬁvsé grt%gain%br?dﬁﬁﬁl_c‘wgg‘?nsfjﬁge’g ™D NO 7;

In one aspect, the invention pertains to an isolated defucosylated monoclonal

antibody, or an antigen-binding portion thereof, wherein the antibody binds o human
CD30 with 2 Kp of 10x10® M or less, more preferably 1x10°® M or less, more
preferably 5x10 or less or even more preferably, 1x107 or less.

The defucosylated antibodies of the present invention bind to CD30 and
inhibit the growth of cells expressing CD30 by enhancing antibody dependent
cellular cytotoxicity (ADCCY) in the presence of human effector cells (e.g.,
monacytes or mononuclear cells), as compared to the fucosylated form of the
antibody. In one embodiment, the defiucosylated antibody mediates increased
ADCC of cells expressing CD30 in the presence of human effector cells but not in
the presence of mouse effector cells.

In & preferred embodiment, a defucosylated antibody of the invention
induces ADCC of 11236 cells in vitro wherein the fucosylated form of the antibody
does not induce ADCC, under conditions of an antibody concentration of 0.1 pg/ml
and a target cell to effector cell ratio of 1:50. In another preferred embodiment, a
defucosylated antibody of the invention enhances ADCC of 1540, L428 and Karpas
cells #n vitro compared to the fucosylated form of the antibedy, under conditions of

an antibody conceniration of 0.1 pg/ml and a target cell to effector cell ratio of 1:50.
Acocordingly, the antibodies of the present invention provide an improved means for

treating disorders characterized by CD30 sxpression.



) a human heavy chain variable region CDR2 conprising SEQ ID
) a human heavy chain variable region CDR3 conprising SEQ ID
) a human light chain variable region CDRL conprising SEQ I D NO
(e) a human light chain variable regiopn COR2 conprising SEQ ID

and (f) a human light chain variable region CDR3 conpri si
SEQ I D NGO 22. Anot her preferred conbi nati on conpri ses: (a
human heavy chain variable region CDR1 conprising SEQ 1D NO 8; (b

—~~—
o 0T

human heavy chai n \resfiraidl, the EefGdoentRRD oGO iei S dn Ba@hdniaY 11; (cC
a huran heavy chalf YALLARLS dSG0fGREE: COTRELSLAG: §hRAD NO 14
a human |ight chaln vartabre tegion conpri sing "fp NO 17 (
a human |ight whedhclna}apibedy Erefetploie Tmenizedos Aiwpry snEPoSE®PIDTNO; 20;
and (f }ror 2 BB Bntl-CONY anGHRAY Re10¢@E @R 18 ploRUtBAHPRS AP PRSI NY
SEQ ID NO 23. Yet an ﬁtj'he . P f%r ﬁ%ﬁg& t |_§_ g?@ér | Ses: 6 (a) a
human heavy chér%‘?rggxg alb{ﬂe ’&-Ig\él 01:5 ’ ‘QSMF E;ﬁ’g} OHFFNFPE: (b) a
human heavy ch#ék invasiva gohies to e givom fubbRIonelonitivdsi Nng SEQ ID NGO ] 2; (c)
a human heavy chai g, ¥atL a0 oo §IeheitR ISR hiSloldnPhiobdy NG 15:
comprises:
(a) & heavy chain variable region compriging an amino acid sequence selected
from the group consisting of SEQ JID NOs: 1, 2 and 3; and
(b) a light chain variable region comprising an aminoc acid sequence seleoted
from the group consisting of SEQ ID NOs: 4, S5and 6,
wherein the antibody binds CD30 and Jacks fucose residues.
A preferred combination comprises;
{a) a heavy chain variable region comprising the amine acid sequence of SEQ
IDNO: 1; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
IDNO: 4.
Another preferred combination comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ
IDNO: 2; and
(k) a light chain varizble region comprising the amino acid sequence of SEQ
IDNO: 5.
Another preferred combination comprises:
() a heavy chain variable region comprising the amino acid sequence of SEQ
IDNO: 3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO: q.
In another aspect, the invenlion provides a defucosylated anti-CD30 antibody
comprising:
a heavy chain variable region that comprses CDR1, CDR2, and CDR3
sequences; and a light chain variable region that comprises CDR1, CDR2, and

CDR3 sequences, wherein:



(d) a hurman light chain variable region CDRL conprising SEQ I D NO 18;
(e) a human light chain variable region COR2 conprising SEQ I D NO 21,
and (f) a human light chain variable region CDR3 conprising SEQ ID
NO 24. I n anot her aspect, the invention provides a

def ueosyl ated human anti-0D30 anti body5 whi ch conprises a heavy chain
variable region that is a product of or derived froma human VII 4-34
or VI; 3-07 gene. The invention also provides a deflicosylated human
anti -CD33 anti ]E)ody (adoﬁuiembavgea?wdaﬁﬁseﬁagidﬂcgml sediaiicB cotdris@lah emmegiion L hat
is a product of or [ive m uman Vk L15 .A27 or L6 e. The
nventon sti t1 1 uftRaet Etat B B RO eltordm il o B0

anti body which conpPMNoed. & ahbivy chain variable region that is a

product of or deri y@ehefbRPeid AR Miorri Dhueddl c3nfilesA8 BRIn8 NG @
l'i ght chain variable reglﬁgatgé hat is a produc f or derived froma

ol .
human Vk L15, A27 &1°1% from the eroyRLoRyRER ¥Pme R FAU A of ¥Rfent i on
pertains to a host 2Bk 1¢anpmis?;ng | munogl obul i n heavy and |i ght
chai n genes encodi an [t Flolele s i i ' .cell
| acks a fucosyl tra@?er%@ﬂ%ﬂ%@ﬁ%&nhe‘aﬁ?% ?&%%f‘ﬁ%‘%@ése"i‘gr essed
by said host cel| FPFeAB§nEZseplprhEEn e g reBsistips effaminglapi seapdyees of SEQ
i mmunogl obul i n heawynagds)isght 15hai n genes are human i nmunogl obul i n

heavy and |i ght chai es. Pr.eferabl t he fucosy|transferase is
Futs) Bref er ably. . Fhie AR ira o S gR ot SOmats o oot
aspect, the i nvent sagrenpy Bkstetebonatheptiyodnsisting effainio ticid geqgmesstohSHyf CD30+
cells. The nethod hp]ﬁgg:\igswglg@&&acti ng the cells with a defucosyl ated
anti CD30 anti body under conditidns sufficient to induce =

ant i body- dependent @ p Fefit dieinciptiablegsgion GRRYSpICE cospprisegiag 2vidp pdd  The
cells can be, for examp Llecttdimf hegblpSondRiie] @rakbysid theenadbf s8eP30
anti body is a huma t.i Y. . The invention also provides a

met hod of i nhi bi tiﬁ%ﬁgsr'é\g/)\’/tgﬁ’%p]fﬁ%r cells expressing CD30 in a

subj ect. The net ho® halgh e vadkbientswdriRigequence henmisdsjseemningacid
defucosyl ated anti s:(h30 s@;@&édl}quaym%%%%r@ﬁmgﬁfaﬁf@%& be¥onbedd of 1 bi t
grow h of tunor cells Qxf{)'resm ng in the subject. Preferably, the
anti-CD30 anti body:[]:?lgo%l2 drvdfc dht i body. In preferred enbodi nents, the
tunmor cells are Hodigkéinths albbsiasds Chi)ant BaBTueeltssives. anapl asti c
llarge-cel | 1 ynphomm, { ALk VR &el I's. 7 Q her features and
advant ages of ‘the instant 1 nvention will be apparent fromthe

fol | owi ng det ai | ed@detEen prayoriainyarisblaygn &P RUsPeprissr S8RAD A6t 7: be
construed as lini t@bgghumg}agcaﬁpaﬁﬂ%&b&fmg@n:qm@fc_&hﬁd}.ﬁ@_%gq@m@aﬁs ]
entries, patents a ubl jshed patent a tions, cit rQughout
this application a@laa 185?]5? 33 %agﬁf&‘ba%&gg’gg@%%e’f?@?rﬁmﬁ&}ﬁg?b&eﬁce.

Bri ef Description @faliwen Beviamgsriable regionFGRRUr cemprs g BRI DINB 16;

nucl eoti de sequence) {SEeh il Non A0h1cAR-ABIN AR, SRAUBAGS1 SRQ ID
NO 1) of the heav@) chai nf%ﬂari_artlbl e reegbl(_?ocr)ln c}? tmﬁla,S{\S]ll'%'yllghu%wé%II:i
nonocl onal anti booé.ah?ﬁ‘é“@F&‘E’GSE@WGEPENQCD??FO’EW%%@@N@%Q 10)
and CDR3 ( SEQuiddeNGefeda)comBigitdh Sorddrgesdel i neated and the V, D and J

gernmine derivatio are indi cated. . igure 1B sk NE
nucl eot i de sequenc@sﬂ(hgl?(’ﬂ1 Vsi\i%.amé@')ab]ﬁﬁeéi Oﬁr%E :"{I{g °%r%‘?“a‘“§§g§\§§§? SEQ I D
NG 4) of the | i gH®)daiambesnt dheiblveriablogizion CBR2cbreprsiag SEQUARI: L1
nonocl onal anti b0§§:ﬂﬂﬁhﬁnﬂé)@?chéi;?'%atlﬂ)réé@]Cbﬁkcon@f%géﬁﬁ@)h@:%ﬂ% 19)

and CDR3 (SEQ I D 22% {%@I ons are delineated and the V anc
germ ine derivat i }‘&IF n 1 F}Egtvgaﬁble reglon CDR1 comprising SEQ IDNO:17;

(e) 2 human light chain variable region CDRZ comprising SEQ ID NO:20; and
(£} a human light chain variable zegion CDR3 comprising SEQ ID NO:23.

Yet another preferred combination comprises:



Fi gure 2A shows the nucl eotide sequence (SEQ ID NO 31) and am no
acid sequence (SEQ ID NGO 2) of the heavy chain variable region of
the 1701 human nonocl onal anti body. The CDRL (SEQ ID NO 8), CDR2
(SEQ ID NO 11) and CDR3 (SEQ ID NGO 14) regions are delineated and
the V and J germine derivations are indicated. Fi gure 2B shows
t he nucl eotide sequence (SEQ ID NO 34) and ami no acid sequence (SEQ
ID NO 5) of the tight chain variable region of the 1701 human

monocl onal anti body® aFeaCBRY ch&EQkHD: Msgn TR coGPREnd SEQTINID:NO  20)
and CDR3 (SEQ I D NG a%%%aﬂ%ﬂﬂﬁng{nﬁ‘blgﬁbbﬁ@ﬁﬁ%gonﬁggn%%ﬁ%# 1899

d. |
gennline derivations are indica W Ehe
nucl eoti de sequencd®ESrEesn e g riati¢rgeim RS WEHWQSEQ | D
NO 3) of the heavydehainm Nt dhabkaiabegioncDR1 thendi9siuimonrgnocl onal

ti bod The CDR1 SE
?rlil) :\IOO )1/5) rggl ons (é gﬂ“lq1 né’giﬁ]n)éa“ﬁtﬁ?jm?ﬁééggzi?mpﬁﬂﬂggg%@%?ﬁgﬁ (S5

derivations are i ndd ebemeat light chain vaFiplie regorBABR Sdvemesitg REQIDAY@nt. i de
sequence (SEQ ID N@an%é);ra@g&elr ﬁéﬂn@éﬁh?ﬁﬂr@ncﬁ?ﬂﬁe@&g lafeR EdnRnliEhs $) | Of

the Iight chain v %Jfge regi on of the nmonocl onal "anti body.
The CDRL (SEQ T %“’ yom heaxr eyafryarighie regjon thah i sopydact oBEEE VR NO
24) regions ar@@ehummea{ueietszianmn-mgédeacmd:ﬂvelgieﬁ maﬁmmwmgm are
i ndi cat ed. h_s oW ot oxi.c cell
killing acti V|]%§/a£ e O?ﬁ(%%g 1% lgﬁmgmﬁsa 8‘38%9’?%%{5&“3?"&%”& 5F11
on the L540 hmcwmpﬁdﬁommehﬁIdé4427lorh@genasﬂm@wplameehiio an

| sot ype- mat Cheﬂl’mﬁ&)ﬁ@és a@BﬁlbcﬁﬁQMﬂ ](u%&nﬁ—CD% anhbo@ GHEHEoRpdisSs z?hegd:ya
showi ng the cytotoxic cell llin actl e fucos | at ed "and
dof ucosyl at ed ToP S& G FGien ik pe Hn AR ataRs B € pproia cel |
line, as conpegeawknt e light chadotayighde myitrcive & apardbatof ordaiied ooty a (IRMV:
Figure 6 is a graph s0eWR9 the cytotoxic cell killing activity of

t he fucosyl ated and deflcosyl ated fornms of 5F11 on the L1236 human
Hodgki n' s | ynphone In@appther pipR, thejavepinmpertaing ta agroghvel] epotpyipes mat ched

control anti bdﬁlymﬁokla&)]m heavy and lﬁglbgéhﬁiﬁ gdhed SR RR-CHAMn A%t he
cytotoxic cell_.kill Segstm AN he fucosyl ated a def ucosyl at ed

d
forns of 5F11 Wherefnﬁm anes nyr'%cofy BiFragey e&@’l‘ D30 apbody g
conpared to amersmd)mealﬁh@stw&@ctﬁcfmomtm@m iPldlably( ﬂ@d&:)lmunoglobulm Fi gur es

8A- 8B show t haea, m@%ﬁm%&ﬁyﬁ%ﬁmn%m&z@% mmv%{d £ éél‘les »

VK LIS, \/cAﬁ5 %)dth\/ﬁg L , respecwey‘j

CDRs are del i NEAE © fucosyjfapilerese & HULS. aP‘@fP’éblﬁﬁ opigyis BICHEKA e of

ADCC activity w t HnamtagntspecCDiEGnvaitioh PRYes a nfthod of inhibiting growth of
CD30 cells, The method involves contacting the cells with a defucosylated anti-

CD30 antibody under conditions sufficient to induce antibody-dependent cellular
cytotoxicity (ADCC) of said cells. The cells can be, for example, tumor cells.
Preferably, the anti-CD30 antibody is a human antibody.

The invention also provides a method of inhibiting growth of tumor cells
expressing CD30 In a subject. The method involves administering to the subject a
defucosylated anti-CD30 antibody in an amount effective to inhibit growth of tumor
cells expressing CD30 in the subject, Preferably, the anti-CD30 antibody is a human
antibody. In preferred embodiments, the tumor cells are Hodgkin’s Disease (HD)
tumor cells or anaplastic large-cell lymphoma (ALCL) tumor cells.



Figure 10 is a graph showi ng the cytotoxic cell killing activity of
the fircosylated and defucosylated fornms of 5F11 in the presence of
nouse (left panel) or human (right panel) effector cells. Figure 11
is a graph showi ng an ADCC assay using7cynonolgus bl ood. Detail ed
Description of the Invention The'present invention provides
anti body conpositions and inproved associated with CD30 and/ or CD30
expressing cells. The anti bodies of the invention |ack fucosyl

resi dues on the anﬂﬁb@&ym@aﬂﬂ@hvdmgﬁeﬁhhaﬂm&nwﬁﬂmﬁhnba@@ﬁanﬁ&a

ant i bodi es eXhth@'f&Ho@ ga&aﬁﬁldé@%hbaoaﬁlxeﬂi &Lsﬁag tégcog%{rtuoci oxi ¢

(ADCC) killing..o + cel I'n a arlcuare
anti body of th%m’élf}& CEReotREaRt r&ﬁﬁi@ﬂ@%@ﬁﬁ)&ﬁi irigt, Pt anﬁgub@mm cell's

under condi ti oprent spplidatien cited @rdudBs s apBicktibOEFb:Q esdiBoARtddaady;, woul d
not effectively, kill CD30+ cells. In another enbodiment, the antibody
of the current ‘i nvention enhances killi ng of CD30+ cells conpared to
the fucosylated formof the antibody. In one enbodi nent, the

anti bodi es of the present invention are fully human anti bodi es and
are particul ar X seful for the therapeutic treatnment in humans of

di sorders asso%l-éiém%}lﬂ%—fé@ﬁ% essing cells. Methods of using
anti-CD30 anti bodi es | acking fucosyl resi dues for therapeutic

treatment (e. g-CbBt ﬁgﬁz@@ﬁtslro@?gg{egl&cle%[lge 55 ) Sﬁ%ﬁéﬁ%g@ ﬁ%ﬁ%ggclcw t hn

expressi on of SO _enco ass
order that thé"%’r""é@éﬁ@Wﬂﬁ?ﬁhﬁ%‘ycb’@mﬂemgmm}ﬂ sEhidienst 00d,

certain terns ntdnbtlodaBantiRfdiy.nes: @Sle(QL Qawso; Addbkd @ﬁé'ﬂ)‘fb@f '1(5}'q£d ons_are

set forththrqﬂﬁg alled tlon rns " CD30"
and "CD30 anti gen%ﬁ?gpﬁ(s)e fcﬁ‘f’}ésaé%‘§ﬁ’§f T’S‘?ﬂl‘fer’é}aﬁd:’%ﬁﬁ‘"dm}encl ude any

vari ants, i sofierveiepsardndgpiedi es honol ogs of human 0D30 which are
natural |y expressed by cells. The conpl ete am no acid sequence of
human CD30 protein_has the Genbank accessi on nunmber NP_001234. The
conpl ete cDNA seq[}:éﬁlf‘“e Rihewtihnryiciepfile paneiee (CBROD Pot® irw dodis doide

Genbag kdaCCﬁS stqoence (FEQED NV 1R 4ight chain varifiSe 1 %i@,goflgglrsgt lqgngge L e (rj s

anti body t hat, se. ated anti bo

are used mtergh&%%agﬁi%g n?eﬁquﬁ%@gg 1t6g Q%)I&CPI §?ﬁ“f1body in

whi ch the car &Ry ® Hew2) regionsfretdblietnt an Gl addBgermitite dedntiain a

fucosyl resi du® if@icafes.om whi ch the fucosyl residue has been renoved.

An anti body that |acks !0 fucose residues can be generated, for

exanpl e, by expression of the antibody in a cell or expression system

that minimzes or P@ko@szmawsahetmdhoﬁdu@q&we (smmiuesmy Shdtahgnoanlii body

car bohydrat e ghaib s8h H¥icC |ono P& nti body to
0 I e R I PR sl e (D]

renove fucosyl residués e car bo WHER ¢ eat ment
of the anti bo’é‘?“‘\ﬁiof‘aﬁaT%i“’P‘EYc&%‘F@E@éISEQA@I%QJ@h CDRA €SB0 Ioks fit cose

resi dues" andCORB{SEQUBWM@UHdegiciE &e A8nediddbANIET 11O Remlnk Bl LE6 LY the
mechani sm by M@nﬁmm%ge anti body with altered carbohydrate structure
IS prepared. used herein, the term"anti body expressing

fucose residues” and "fucosyl ated anti body" are used interchangeably

and are intended FRukebeowk ARk aGalbolydrate
portion of the antfléuﬁ&gﬁj coont g.l ns uco@gﬁ/Ce d,\épl\%]ﬁ})rar?%une e ponse"

refers to t he“HEPeS NPop OQQ%MH @ain veriehin sgiph ebthe hﬁ‘ﬁllhg@m presenti ng
cells, phagooyctnpdoztae:iﬂtzsqdygrram@]lmp(ssEQSDmﬁtﬂ?)s@lb rhkeo metesmLaeul es

pr oduced by t or the anti bodj es,

cyt ol ci nes, ﬁ%?enen%iretgﬁnﬁar‘er %eslﬁelafg ’%dﬁﬂect?r@crtg Wﬂ%ﬁ@“st 0,
destruction @Fem‘b‘fﬂteél imnation fromthe human body of invading

pat hogens, cells or tissues infected with pathogens, cancerous cells,
or, in cases of autoinmunity or pathological inflanunation, nornal
human cells or tissues. As used herein, the term"effector
cell" refers to an imune cell which is involved in the effector



function of FcaR -bearing cells against targets. An effector cell can
phagocytose or lyse a target antigen or a target cell. " Tar get
cell" refers to any cell or pathogen whose elimnation would be
beneficial in a subject (e.g., a human or animal) and that can be
targeted by a conposition (e.g., antibddy) of the invention. For
exanple, the target cell can be a cell expressing or overexpressing
CD30 The term "anti body-dependent cellular cytotoxicity" or

"ADCC' refers to a mght3aadivaine dukybRiamnitses (808G NOA 3t RnMHis ks CD30+

target cell with bou ecogni_Zed
ef fector cell Sﬁ?’i%@&?ﬁﬁ%‘%ggg f@’? %c%lvﬁﬁhai“gvag%ksrﬁ%ﬁ’eqﬁ]}eﬁifg%% Wi t hout
requiring the imwolloermeiiodpf TeolH (RBOID NO: 9), CDIRY(SBQ &0 NDe Db,  t he
term’ enhancesc% S, .| d to
i ncl ude any neasura %cﬁeﬁla ﬁgrlesgg @x{isr?kég% ﬁchﬁ@}lgﬁ%ghﬂg%.ﬁQﬂ?ed with an
anti CD30 anti by F&ERPAYFEEosyl residues as conpared to the cell
killing of the sane cell in contact with a fucosyl ated antl - CD30
anti body in the presenc r, ce a at aratlo
of target cells: ef %Z%‘for S@g‘]"ﬁ‘% Ite%d%ﬁ’ﬂ“en%e (éégh%ﬁér F gagdcel |
lysis by at | essrenabSa DO 63266‘!1661181@%31111@%13165%@11 BO2H7 0842280% 90%
100% 150% 20%&%00%59"4%&3@@%&@&%%IDNQ 18), Ebﬁzr(ﬁ-;fd‘in oL Pedy” as

referred to her es. _whol e ant| bodi es” an antigen bindi ng

fragment (La, §h$ﬁg£%&ﬁ%ﬁ&ﬁﬁﬁgﬂﬁﬁFd@ﬁ“?“ﬁ?d@Fﬁépéj&%@Wﬁ§ﬂpﬁ@ﬂéof An
"anti body" refeesdicetsd gl ycoprotein conprising at | east two heavy (H)
chains and two light (L) chains inter-connected by disulfide bonds,

or an antigen binding portion thereof. Each heavy chain is conprlsed

of a heavy chain v@f*ﬁ”@tﬂléagr@@ﬁb‘ﬁ”f@bﬁb?y@thmcdﬂlﬂﬁegmwt}a@ﬂwm and a

heavy chain COﬂﬁ&s@Fﬂfed ﬁﬁghﬂﬁbsyﬂ'tb&foﬂ%%‘{YFﬁQﬁhu@L%ﬁr%ﬁa@sﬂﬁngﬁiﬂ‘ on is
conprised of tp ht chain is

h
conpri sed of ayT“PSW cgiﬁ!ﬂe ds\?ﬁf??“ée&g_'anrlﬂ’a‘p‘éﬁla@éagﬁg’ﬁﬂ?} B R&tEin as W)

and a |light chain constant region. The |light chain constant region is

conprised of one dg;@eg,lsa%raph'g%%tf]e%{g Yéu{lﬁg%r%d%gooq%l be further

subdi vi ded into regions of enentarity
det er mi ni ng r efjpswated @N}ﬁcqsﬂ%%?f%‘érog@ﬁlﬁﬂth‘F?ééiU@ﬁsHQﬂﬁhv sare nore
conserved, teryeghdnfaaEe] ¢ cbifiihiddRSan(ifofhe-mEaeh cdfroBievodl (104g conposed
of three CDRs and four FRs, arranged fromam no-termnus to
carboxy-termnus in the foIIown ng order: FRI, CDRl, FR2, CDR2, FR3,
CDR3, FR4. The var Fi&bdeéiwmipbﬁ@\%@fgtherpetotmeavgﬂlalmtdchgtytoftﬂaai ns contain

a bi ndi ng domhébs}im%tanaﬁéfﬁéo%qatt@dMﬁs'&fﬁ@l@xﬂﬁa&ﬂﬁ@éh&&%l&@@é&f regions
of the antlbog may nedi ate the binding o I mmunogl obulin to

host tissues 8‘?8‘?”5“%%8?’%?%5’a%?é‘“’PWB‘?]’é‘“&‘EﬁF%’“@f“F‘WéY(I ne system
(e.g., effector cells) and the first conponent (C q) of the cl assi cal
conpl ement system i.ndin on of an
anti body (or sinpl gigurghsaké]a%htsi%qvmﬁﬂ%% oz%%ccel?lkrﬁgncga%%\ggl ref ers to
one or nore fr&‘@ﬁﬁéﬁ?dsanéﬂci%ﬁﬁs}émdlfmyf&mmﬂ th&maahnm@’ﬁ@mlmpyom@

speci fically tbbmdnet&campamttbgﬁ'@atﬁp@-ngtchea%)annba haspybeen shown that

t he anti gen-bindi ng function of an anti body can ge perfor med by
fragnents of a full-length anti body. Exanples of binding fragnents
enconpassed wi t hi nFighe &eihghbatitciagen alid wdixangss phihd hennh gafliad vant | body

11 W (1) @ o LU o RGNSl SO GRS (e

f ragment corrprdF]é‘i He -t wo Feb fragments linked by a disulfide bridge at
the hinge region; (iii) a Fd fragnent consisting of the V5 and Cm
domains; (iv) a Fuxiragnent consi s VL and V5 donmins of a
single armof an an%ur%oﬁagraf’h °‘§mﬁh\%qg? éﬁéﬁ?‘ eRREY R pmgnt-CRIfgg0)

Nat ure 341: 544846}, which consists of a VIl domain; and (vi) an

i sol ated conplenentarity determ ning region (CDR). Furt her nor e,



14 human antibody library, and (d) antibodi es prepared, expressed,
created or isolated by any other nmeans that involve splicing of human
i mmunogl obul i n gene sequences to ot her DNA sequences. Such

reconbi nant human anti bodi es have varigble regions in which the
framewor k and CDR regions are derived from hunman gem di ne

i rnmunogl obul i n sequences. I n certain enbodi nents, however, such
recombi nant humaiigar i0Gse Besh daigdhesyisfexin ced killing antivitytaf dhenut agenesi s
(or, when anyaRl Rl «ld RARESMH:L s dF ALy 18 pREGUEBEAESL BBy o |
vivo somatic nutagenesis) and thus the anlng acl d sequences o he Vu
and VI, regilowsnisht panch effostsicellsnt ant i bodi es are sequences that,
whil e derived fromand related to human gennline VI; and VI

sequences, may not naturally exist within the human anti body gennline
repertoire in viVigue 11 is 2 graph sipwiieap AP Chassay deipe cyramolgeblotierein, is
intended to refer to an anti body which is substantially free of other
anti bodi es having different antigenic specificities (e.g., an

i sol at ed antiigjled Depeription of thelpygntion hj nds to CD30 is substantially
free of antibodi ?ﬁ%ﬁ @ht ;SRAET proAbdsYnitiond cRPok @8NS LG Evdihan CD30) .
An isolated antjbody that specifically binds to an epitope, isoform
or variant GFSORBIFRNEEAE0 MY Helerpessinggeils. dhe adibediarefifd ty to ot her

rel ated antiig@nson I8ckJucosliretudt fthe SPBEdyRSHOBy®ate cHePBOFSRREARS

honol ogs) . reqver, an lsolated antibhody may be sub,stant‘ial,lj free
of other celt "LﬁnﬁP"drrﬁfﬁte%‘?“P%F %“8%6?“%81&?@5{56%11 %“?lﬁlaﬁ"lﬁ?féx%ﬁ%%gﬁ:ﬂ%%g of the
invention, afCDObL &kl ik mftichiasahiidreknt, FRResYoan af thaditapdi@gotiavi ng
different specificjtie nmbi.ned j.n a.wel.l defined conposition.
The term * hREHIe PR 06 o R o haf oy o R Bt es i
whi ch CDR sebpretibely wdeld noeetfdetivdy Hl€Dger adlisng btharoitbémenmtmal | an
speci es, such.as a use,,.have been gr.afted hyman fr wor k
sequences. ﬁlc’ltgjloé Y SHAT CFPEHENSIRT %Ifcg%mﬁ%ﬁﬁ@g%@i CSH%Coﬁ'Eﬁregg’e 'ﬁgde

wi thin the Hewawatéd amewbhk agibgdie e ess embodimedit the tagtitiriiee bff thepreent

ant i body 'ﬁm)eﬂﬁom?'eeﬂy Bunﬁa%gaﬁpbotdﬁ’es%‘ &angh&?m-fy%segﬁ' Nl g VAL abl e
regi on sequences are derived fromone species-and the cOnat ant region
sequences arwatghenrtiiybndos ohdizmdtrhassocippd oD s reasiganllsaMdtizdely i n
whi ch the vagj : [ QGHNQN:: ' . ant i body
and the condt S S a0 RRREE Lk AAEILAE AL REME BBRE T oy,
The term " eft&-op&eatgadprpreyept Bicedon axedtiabedmiteampresdqrads|OP367 ars e f i ¢

bi ndi ng t0, QnSREGI yithe RLAMLAY by, an antibody. Epitopes usually
consi st of chenmically active surface groupings of nolecules such as
amino acids or sUgsler Sridke pRERhEvenfien Balkd mere Fadidy widasiopd eertai ee

di mensi onal tgh #etv@linQRe FARHE! AakilicRi deRsi ke &e&%fo?tﬂ%bég[hsut%arge 5
characteristics. Conformational and nonconfornmational epitopes are

di st i ngui shéei{ef 9394p19%he binding to the former but not the latter is

lost in the prespregmefiCOSIahEFCDY0 SOLMEAtSsed interchAeMIEELAERLEE N,

"specific bindin refers to antibody binding to a_predeterm ned
anti gen. Typeledy %9’,”‘?%3’ éfﬁ{LOFB%W SBECHA SOMp P 9 eGP G ighat onst ant

(1 CD) of 10nafihiof expRs®d baveisbitnelsonipltd HEnPEREaLemeR sadmaRtDgen With a
ICDthat is at least . two-fold.less,t I Ky .for hinding to a
non- speci f i Bmgmllaﬁjgﬁtc(c@?adk,a“ﬁ?&nW%ﬁmoﬁzﬁér REPRIRE M Bdet er ni ned
antigen or sqednosealoydingihahedaalb}@ebiein Tachp Fe@ses accaRioa Athbedy
recogni zi ng Oﬁgg%gen" and "an anti body specific for an antigen"” are
used int ercﬁgfrgea Yy herein with the term"an anti body whi ch bi nds
speci fical ly to fsmsatiergentic terms “antibddy thstdatkhBkeaicnesiduesahype” refers
to the antib 1 Chy . I that i ncoded by heavy
chain const aér%tﬂx?sgiga?%%ngbgg gs?le L&Mn%rﬁlh%%k ?ély i &\“/‘rg 81%?5‘5.5‘,%0 rﬁfgr tﬁ)é{”éd

herein, is intibedydethich theghbohydoatapariol Eitle: aathady dodseetidoatadapatlse of

transpor ti ng.anol-Beh G GL fic85H Lshi® MOLED oS ADES H)oh)if R8s One




16 introduced. It should be understood that such ternms are intended
to refer not only to the particular subject cell but to the progeny
of such a cell. Because certain nodifications may occur in succeeding
generations due to either nutation or environnental influences, such
progeny may not, in fact, be identicallGo the parent cell, but are
still included within the scope of the term"host cell" as used
herein. Reconbi nant host cells include, for exanple, CHO cells,

ransf eet o, 0 L ATRNAEN JeriE) hloxample, by AR50 tDOLBL LGy Lor m

subject |ncludes any human or nonhuman
ani mal " i ncl ud@ée"ﬁ’F’FSWér‘sfeébtP%Wé@mlz‘“e“ Qﬁdms Hﬁﬁ?ﬁﬁlll Qeogrdesiiyrr-todirmal s, such
as nonhuman pr b ®ScarbsiyEam, chelQ@shy dahitsl rodiiGas of@lﬁ\&ﬁubo@ﬂb eéﬁ@%
anp hi bi ans, %% y?r%sldu%%ﬁmn the car{h c?rerﬁ ch%{ngsgg tFeEtran@Et%?{ﬁl %Iirtﬁ) Iy é\ll a O ne or

ani mal " ref ers to"a non genone C
nmore human heaWposdaeh)-ofs Juply B taphaflavky ﬁl@ﬁ@g@d‘i@%” agd “defremgubiimBsiones

(either integr %ﬁ&@edcﬁi bﬂﬁﬂfeﬁﬂ&ﬁgfn@éh%gszﬁ B uidnie aﬁﬁﬂoﬂ?ﬁlﬁalt@@ﬁ ur al
genom ¢ DNA) an abl e of eXpressing f hunman

ant i bodi es. For”aﬂegilé‘}fﬂi’gmc%imt‘ HeYeni ¢ nouse can have a human |ight
chai n transgene andsesddheringhdamafniieayvyipesine icbRicgentadr human

heavy chain 1 aSChHOITROND: « SUED LIAkeiG JIBNSRRLOMIGES, DU

anti - CD30 anti bodi en andror cells
expressi ng CDBWUbCI‘Hén Hilipnihe prephydcaitmorion of inayeads GWS@QO-‘IBM egr at ed
into the chr ormsorratze%--mnum@s ergysf@fms@osma%a&nrb@ 62%8nfOr transgenic,

e.g., HuMAb m or, th uman ain transgene can be

mai nt ai ned exbrcyg‘é’h °§%§’§‘|‘fﬁqﬁr§?mﬁ§§c\ﬁé Pﬁ%@@?}%&e 5 E5 'ﬁ?ﬁyﬁr%’i’ﬂﬁo]&%soml
(e.g., KM m cesasndeslss pedicedby WO Bk 4314 d8he ISacncluiiansgibaiies, and

t anschr omosomal, &é&@aﬁc%msﬁmamtﬁmefsmgrﬂos%&vwngééa'd%iu% cfiolBE ypes of

human nonocl onal .anti bodi es t gE) by
under goi ng V- DelimipaEeniese i fpes baﬁ‘r'cPfi“’é’Eﬁ“}Eﬁ’éﬂ’W% qullF Pgjissues mfem%ﬂ‘l ous
aspects of thepaﬂn}g@atcmamwoeusjawrchsb@ﬁauﬂsrmiﬂum’tyrwpamiﬁctg&hﬂ in the
~follow ng subsegtions. Ant ;Ah D30 ANt bodi es Lacki ng Fucose Resi dues
and Havi ng Enhanced K’b&&fm ff OF tshes The present invention
relates to a def ucésyﬂtaébedndhﬁttpmﬂmmawﬁil‘b&cb)towitmnuefrm&w@ehhsanti body

directed cel | uliddivea ¥t 08 Q%bol fiMse ARG AR RRL, 28 Gnbsa BHRNESSiH+8 9. {030
as conpared to the flﬂ‘%ﬁ*@ %ated formof the antibody. In a preferred

| 2 enbodi ment , "4} BT B BT R TR BYE 16HT AralERSs ADCC
of L1236 cell Smyerhmdmrtlymph\nideﬂgnrk o, rhsenpﬂmt@ras@élgausedusfa@dm@r& itlh@n@ant i body

does not i nduc !%RQE; C Iy n ratr on
of 0.1 pg/nl t 5?]}%?%{%) f @ﬂt oéﬂes %Irlggeéﬁ rﬁacg}?ﬁi %ebbrg %E»%

anot her pref er‘?Oé‘HOPé%WFﬁ@H%POIamW%%WGH% ety eh odyi o, aphe
invention enhanessisADGke 8fectobdls exbA#BpR1Hd FKALRAS: 684§ ohtRpakitk! O

an Bnt | body zzrng@rﬁrgrr%mm%n%@ R R AR TR 1 R0 { oct or
cell ratio of antiB@y-dependent cellFmediaterbrymaseiy ADCT).2qt, ik wettryphifcamble of
def acosyl at ed MEE%@CO%MI&&}J]@%%W&H& ﬁﬁcrgb%aély %ﬂ}ch E)QJ&@@%F RfaQJ

exarrpl e, as an I ncrease_ I n f)er cent ySI S,
fucosyl at ed f dRYAVSE iInEpReitg k! %V@W@WHM&@%@W@W piler ﬁ%’@l@ﬂ?ﬂéﬁd
under the sameregithineGyigent, of vifdng @fisEagwbat 8dgandn bugosyl ated forns

(e.g., sane ant bd cong ntration et to effector cell
ratios). PrefergJB Xnts e ﬁtgrocseyfa&tg O%?ﬁ‘)tsea%%@td’ P PEESS °¢ dlr%

i nvention i ncr@@HSf’élQﬂ Piri’e?a}:ferﬂeréhﬁOhyrsqf@cterfcemoerre@@htb&bya@nm@wbcamed to
the fucosyl at %Qchfagemmes tll%@ e;@:ﬂl%:febqu%s[sﬁrh ol RARE hagtbe%ﬁfﬁlgc! tg bé | répsyl " he

ratio of the %] }/SISO uco ated formto ed
formis at | edgiuleiedbyf- CW et e'[fhémﬂ&i‘“‘é’? efPESEen @f‘fd@ﬁlsélle gRpEA nor e
preferably at least 2.5 fold and even nore preferably at |east 3
fold. In various enbodi nents, the defucosylated form of the antibody



Exanpl es of CD30+ cell lines that can be used in the ADCC assays of
the invention and agai nst which a defucosyl ated anti body of the

i nvention exhi bits enhanced ADCC activity, as conpared to the
fucosyl ated form of the anti body, incl gde L540 cells (human Hodgkin's
| ynphorma; DSMZ Deposit No. ACC 72), A 8 cells (human Hodgkin's

| ynphorma; DSMZ Deposit No. ACC 197), L1236 cells (human Hodgkin's

| ynphonma; DSMZ Deposit No. ACC 530), and I Cupas cells (human T cell
| ynphonma; DSMZ ﬁBeWSo&‘Fcoiﬁﬂ)beaﬁm:aBﬂa)gamsT hexesnha eited: ADCK Bk doepbse BY

def i nosyl at ed ?ntl 5 u enoraq,:lr?et S, may result in ADCC activity on
CD30+ cel | s at “Ant PRy CORCENtT AL T ons where ADCC woul d not be
observed with the f"éfve@ywéﬁfé@s P erymeld br pefieseamhosb olityinatBorodkberpl e, i n

an in vitro ADEL.ASSHVe S\MJ_]E&'(&% LaLGRlor %ﬁlﬁyén@ﬁm&%teta@&myqf 1: 50,
ADCC due to a def ucqsyl ate h@gﬁff‘ﬁﬁ" ant1 body bserved with the

CD30+ cel | | i n&PPoa% G- ¥ 0. 0T F%Wﬁ%ﬁ“@%elbcaﬁljm

wher eas no ADCEblmpmssingyrdv&e@&rsmgtcmtow th the fucosyl ated anti-CD30
anti body at concen 15185, Rl 9S t| on of
e ™ poc o e Rl oG o RO
chimeric, hurraPﬁHszIaéﬁﬁidﬁWﬁﬁﬁa@mW%&he@3%1@g¢énémﬂimummﬂﬁw0 and

may be used lnaﬁnh&aypm&gmedlbpméﬁebt@men E&agnmtrécgiﬁa;’f@am; b, @f the
present i nventh g %\ I f.i eg h tha%r%? antibody is lacking in
fircosyl residi&S VAN EAHIPOEY LR HY 0 Pt is lacking in fucosyl
resi dues by one of Aausegdhéreit,ythatbrrifesHands ADECT (e@x Bfeping to dell®) imnt | body
can be expressgd,sisd feaucfe%mm&w%%géa%segg%e%kﬁgymn;a&%&w%én anti LH AN

altered gl ycos{g ation nmechani sm suc tiron o
resi dues to cabFBifiapabdy Beleriopsylresidpesas Werdd‘w/t\mﬂ%%nwﬂ}eseme

al ternatively, cefifin @ﬂtabtlwﬁy fikagylabe acietoaesitoas aa@letpkhe@uegdsr cGRRIFQR!
renoval of the ffl Cgﬂ? atam iment, the @nti body

i s expressed i & te °Oggrgftcg%eﬁ%cufrﬁagOfﬁgggf PP BRSPS ISR enzyne
such that the h'sﬂﬂy dtieﬂﬁéahmlﬁ@%ﬁcw,pﬁ%,t‘f@%n@% &% 7Y, $00¢ 68°, i0n%t hei r

car bohydr at es. lﬁﬁ%rz(@y/caml%emob/p@rﬁggzl l i nes M5704 IV|5705 and Ms709

| ack the fucosyltransferase ene, PUTS (alp

fucosyl transf er asep’etﬁ%ﬁ“tibﬁ%t a%ﬁfeF%fﬁlhﬁém ”‘f@deé%’ﬁ?lé"s“ﬁ’éadl?sﬁnéﬁé‘ Ms 704,
Ms705, and Ms788peeiddink fgsnt (ae K aipasndiy fofidi'h) ocaichahydybées. The

704 NeT0S. BN, MRA0% VIS SEb bk NaS- A8 6 SLEAIRAD Lis, Lor 0ot ed

di sruption of ene WO’ Fepl acenment
vectors (see L}“’Shglpé‘e)éhﬁtmsmiﬁﬂpwﬁfﬁ%w dmslfdmmmz@gmmwnm@mnet at

and Yamanebui |tﬂer@if Bdch 1daO8Ah 1@09&)@5@@5@'heﬁh{@ﬁlﬂgvagzﬁjleﬁréﬁﬁr?@ﬂbm%d
anot her exanpl.e escri bes cell Iine

with a functi c}}%éfmﬁ a1 ﬂfﬁﬂaf%w %‘SEBH@"’\/ﬁl%Wa‘é’rfE%H%%‘Sfé“tf‘i%’aé%/|
transferase, suwoshrishefthrandoniaeliCes Caxpd €85 Eedchilighishkdhis acro@lséd dfiane
exhi bit hypof Ar ; - al b6
bond-rel at ed gﬁg%ﬁw ]ﬁglﬁg%wﬁ? QHEH% 1{3{ %glc\:frrﬁ: e‘Il %%P?hg{ﬂl%ﬁ%gagghl ch
natural |y haves@n é’%ﬁé&?ﬁ%caﬁtapwww VRPEEE PHRYC frendys Lt Bhetthignd

N-acet yl gl uc ossaﬁbms tdnae fhihadsbdadct b EQorls @gﬁy@ﬁv@i&bﬁa@&eﬁféﬁ i body or

does not have th t|vi t r at el ona cel |l
' he w1320 ( Aree BBt bk o CPRE B 05 s B4 oot
descri bes a varpsared GHOIdemEwdk vgiond (BRY FageVd md Viistebmp@etuddecabi | | ty
to attach fucmstaﬁdmg%hnglsaﬂ&ﬁgmﬁ@imﬂamé éahs&we%ﬁ& fﬁéul ting in

hypofucosylatlon of antibodies e n (see al so
S el ds R . alooSie ofBoaH AT BRICOReHE, CR Eh8dlnamatp =T

Publ i cati on v&w&ehéﬁﬁéﬂhgmchhamaﬂﬁiaﬁhﬁﬂﬁﬁﬁﬂhmﬁ&nﬁﬁhhwhhmﬁ&ngm

engi neered to PLESS i n nDdl COoS transf erases
(e.g., beta(llﬁgc&-écé%k¥ q@%gmgﬁﬁﬁ ransggp%gémﬁfﬁi {GnTEE1)) such
that anti bodi es expressed in the englneered cell lines exhibit

i ncreased bisecting A cNac structures which results in increased ADCC




Def ucosyl ated anti-CD30 anti bodies can be tested for their ability to
medi at e phagocytosis and killing of cells expressing CD30. In one
enbodi ment, a defucosylated anti-CD30 antibody enhances killing of
cells expressing CD30 in conparison to the sane anti body cont ai ni ng

f ucose when conpared at the same concditration. In another

enbodi ment, a defucosyl ated anti-CD30 anti body induces killing of
cells expressing CD30 where the sane anti body containing fucose does

nOE i n?ucef cel limrgﬁnlo%lbﬁﬂn%thoftlﬁ%ué%%ﬁﬁct&@ﬂﬂcﬁﬂin@aﬂo@%e}]s of the 1?;59% /;DCC
activi y O a nonocl onal an Y. | sne In
vitro assays. ASPRC-&xERPPEe Isga’gﬁl?e(f% ﬁ‘?ﬁﬁ”ﬁ%@i‘g%&%sﬂ%ag Ay the

used. Briefly, spem pheral bl ood nononucl ear cells (PBI\/Cs) or ot her

effector cells, frog heal, ‘&Fééo ﬁgﬁg%io t?oggogs%g @E%I(bggnd@ynaﬁﬁb%a}, Hypaque

density centri fugatl on, ntam'nat i1 ng
erythrocytes. Vesemns PENhercipR P do %%’é%@é@?eﬁm rREwerdeppleagst ed with
10;%|J heat - i nact indatigs «f PbdicaBalidd 16 &1 aiieauk., mns}g;gl V¥iad &eﬁﬁﬁﬁm el ed

cel | s expressi ari.ou tio e 0 o tunor
cells (effect o?%ﬁ%@%ﬁ‘m@éf‘? m}j‘&’ad?iﬁifnsoeeiﬁ’ﬁn%ije?tf% ﬁ'%lhen be
added at vari oissgtl onibedyt Eaampdmsfbnﬁmglﬁsgwxp@nm@kvédn@mtﬂnebmy can be
used as a ”ega"’aln}{%p%ﬂlﬁﬁlg g&n%:ﬁééa%ﬁub% n&%e%% de%gm?n% ahol R 4- 18

hours at 37 les € e assa\é for cytolysis by neasuring 5la
rel ease into t feemepl copgsEnsf e nalmit 20dAmt ilonmdll)rftﬂ%’dll G al so

be tested in Cgmérﬁﬁéén%mo%ﬁsﬂtg%ﬂb%Qﬁé’nlst]ﬂ{qu§ ShEhAR WBRLIGE

cytolysis is enhance | e .nonocl] qnal _antj bodi es. An
al ternative as¥age iy (P2 dbeeprapyniising efdke Yegind &ritdemErn 6V i body

ability to rred&agnenﬂahﬁsg;aﬁg/dfﬁ&n@am‘at{dcmhhtarfgsmgie@m dfen exipsdgse} ng CD30
is atime resol id gmen MH&; al%’ﬁ%ﬁ'X?a:e%4i %{4'5}{6 %Ocogésqgo%i%l ng cells

are | oaded wit an acetoiry brescence enhancing
| i gand ( BATDA) domgfri; eﬂﬁ(ﬁbmﬁoﬁ@désm@@’hqmﬁ’efrﬁﬁﬁanwremfﬁs(pa’g)t he cell, the

ester bonds ar g, Rydhel ifmsgh aldvd feamePRRLURNGEA: rwaﬁmg% cHRE r L he
cel | nmenbrane.. Anti-CD30 gntl bod can.then @ %153%! var| Qus
concent r at i ons?Y EHFOHP B\ PHP L %d USHE "EOT Baé‘ﬂ’ﬁ?tg ASANeRer ki n
El mer) i s addebhkanbht ample§ thew tolbk gaduchs bsinglsprbtaie cliir ippéischiicd/Lhot Ve a

hi ghl'y fl uor es%ggﬁs p%g]g, fﬁgrﬁp.%ﬂgva@a)@,gagr%leg&u ggﬁha&%@ﬁv ¥ 5@99 on a

mcropl ate rea neasure nal correl ates

with the anoun?n@ﬁfa (1988 Seretcp $42:423-426; andiustorys g/ éﬁ% Borti ¥4l 4¢°do can be
tested in an i g \UsMQ@sBOGEI3sH)E5@h smglélc]ﬁin@xﬂt)bo&:& aﬁﬁﬂéﬂﬁﬁhﬂ&liﬁbeir

efficacy in nediating a tosis and kil Xpressing
CD30, e.g., %?mpéésg?gm ’gﬁ‘éé n?gfe g (iagp can anan D@érg'ﬁgf or

exanpl e, basedan@hodwﬁegrﬁ@tSIa@wbﬂawgemmgemwalhomf]iedmlqaqsémmtoﬂmeenﬂied to
be exclusive: by 1p'th@($tr§gd ﬁl@fr&énié%:s %@Eér&n%u%ﬁ%ﬁﬁ‘ﬂe %%mmr asaye 2) hi gh
affinity of binding tg CD30 3) binding'to a unique epitope on
CD30 (to eli mﬁ‘i??f‘éntﬁq‘i@e*‘posm bility that nonocl onal antibodies with
conplinentary acti Vhdtees ravhe¥indisiechah Mniibalyt)ianakd mmv,\mmiudes@nnmme for

binding to the B %Qi!ag R %%féd e%(pressed Qrea%ﬁ%pgdlazc éz@ 111an‘?+5|\!3%tl 'ti on,

expressi ng co3t’; rtro o
phagocyt osi s andf ai1a) I%Ffibpihﬁﬁgsoé?ﬁdé@mag a@)@ﬁir(@ssq MYSCHBYIs hepsgdiis °pr esence

of huran ef f eﬁngchﬁ%mﬂ forhumaﬂxﬁmsg&ﬁwmwg i G trdqﬁfé?es of the
i nvention neet_one i cul ar
enbodi nent, th ermbéfsﬁﬁ'?ﬁf“é%‘?’tbg&ﬂ @’g rﬁ’ﬁ’ J’?ﬁéséﬁtepﬁm&dﬁﬁﬁt ﬁ“gltl on, e.g.,

as a phar ma.Ceuttamﬁ‘admedm}rqap:msthebmnmﬂﬁh‘oﬁﬁle@gﬁbm@trél:l’sfeﬁfﬁdflﬁ (@)mhtibmo
nmonocl onal antjihadi€es, oL 5 &&ﬁiﬁﬂf EQl 4 nti - CD30
nonocl onal antl%cg %I es E"'ha(ifl grg%@’%el?en anal h% %ﬁ% vaactl vities
can be conbi nedtipadicarigparg eéplte%@r &Tﬁ%f“’dt%fsa]é‘ﬁ‘il @iﬂ@yalhﬁ@wwéw tred¥eapeuti ¢
or diagnostic effect. An illustration of this would be a conposition
contai ning an anti-CD30 nonocl onal anti body that nedi ates highly



Characterization of Binding to CD30 Ant i bodi es of the
invention can be tested for binding to CD30 by, for exanple, standard
assays known in the art, such as ELBA, FACS anal ysis and/or Bi acore
analysis. In a typical ELI SA assay, briefly, mcrotiter plates are
coated with purified CD30 at 0.25 pg/nLP in PBS, and then bl ocked with
5% bovine serumal bumin in PBS. Dilutions of antibody are added to
each well and incubated for 1-2 hours at 37C. The plates are washed
wi th PBS/ Tween sglfethg biteimah ﬁmmtﬁaglﬁﬁ]nv\gehbseﬁvﬁﬁdéﬂﬂ@fh}!rIﬁl@@%ﬁ@nc&;esﬁh7 for

human ant i bodi G Fe-spec cl onal
rgagent) I(:onj Iu?% 1%“% é %%décs%%V(%%’?fﬁgl?ég’@mf%?’%fﬂ WB%? O}I]???‘g: Af t er
washi ng, the p egias ere derived Hprebiwh ghicpiNPRmedgbbulateméntesngd nl ), and
anal yzed at wc&ﬁ]n‘bﬁl@ﬁtﬁé@l{s however, SllélI&Bﬂﬁﬁiﬁﬁ]QID‘QEE%Q%JS@&IPOBPI?MEBQQ of

nonocl onal ant k?bOd jes to live cells expressi n%

cytometry can Bd” (EBEapsRess (PEIBPeé‘éPa’(”BﬂFa‘ﬁWC R FeasisTiit e of a
f1 ow cyt omet r yugpd, (mmmbmatmehdtagbneﬂesncetxznnmsmmgcz@@%@anéﬁbﬁwvymer
standard growt i var ous 0 rations of
nmonocl onal ant? &gﬂgbj&?h%q] ﬁ%%%%%(oﬁﬁmﬁq%}geﬁ Whl%@ﬁ@%fﬁ’aélédoser um
and i ncubat ed teted iauEmgr srmbus i, aﬂd\ﬁ@ﬁuemsmangotn@i’lﬂlell)(:ﬁsist‘slﬂatﬁée react ed
with Fl uorescehuﬁzahaﬂﬁ:b@%eﬁﬁﬁz@&g@foﬁe ARkb. body (e.g., anti-human |gG
anti body) under th%hs{ama .condj t § the p |rra nti body staining.
The sanpl es can be “analyzed By cgnmfnﬁﬁ P AERe Y SerPRYPT Rt and
side scatter pIFSer@Fﬂtmle@rtoapg@mmoonf@hhmgyaole@nebsfsmgrcnaﬂetcﬂﬁrnat| ve assay
using fluoresc 85itfn C B QSHOH. or | nst ead
of) the flow VZ’?%net ry assagﬁal O?%Dgﬁa%ogg%a%ggggéggﬁ

descri bed abo rB?““F‘}“li‘é?@%ence m croscopy. Th| s met hod
al l ows visual i zat i Ol tefn 'hidinsheioad, Gebd SerBu iR RavEdb Wb ahed

sensitivity depei hed t he an Ant i - CD30
ant i bodi es caﬁﬁ%g%ﬂg]flﬁgg% 6% eghslf Ef/ﬂ“’r‘té%f" P\Ifla?'i/é]%?feﬁm Crclome iy gen by
Vést ern bl ot t i g humsp sembingifoeunaglsbilingsgueraest Furfhenmrs dltlesntofy essi ng
CD30 can be pr(ﬁﬁ’l@lf)@ﬂcoﬂé@ﬁt Spioh, %tc%taﬁﬂeg?(ﬂqiswpdg@vg@ﬁ‘%oIInZ.hé'z{n é%]%ﬁé SDS)

pol yacryl am de gﬁ E}:b ctrophoresis er electro
separ at ed ant i'GENLE mtSF‘ﬁlﬁ’?F%rFIh%]éP”’caBa’fﬂb?q4?§@§qll1’ @F%@Wﬁﬁ#‘éjﬁes

bl ocked with 28f6orwoid s®ids®mbrcodeithypiaNagmting fnnﬁlﬁiegwmm&hﬁﬁ@h (e.g.,

anti bodi es to he.tested 8 ted usjng anti-
73 speci es speci TG sec%cr?@g%%p%ﬁ%lrgle Ec%ml‘(l%aenfms zﬁf’%( 2P WS BHSsphat ase
and devel oped RWHAUAP BEPPF NBT substrate tabl ets (Sigma Chem Co., St.

Louis, M) . O her tTieehAimiHes ﬁoﬁﬂcloﬁﬁaﬁt%@&}*’ %ﬁt@@nl‘@b(ﬂg'dﬂﬂagﬂd i ty of
antlbodlestovxg ncl udi n I’As and

Bi acore anal ysi Elg%§%93§5?IECI3§VEJ§ 2 Ban&@? E’F‘ﬁ’ilsd’éwbiﬂ?k?ﬂb*ﬂ’ﬁ@?wo’é‘r e
descri bed in det@PR regieng dnedeixafpdsmaCrimize intnonglbhilia figzeacks At | - CD30

Ant i bodi es baigedt nti-CD30
ant i body of tﬁn;lnvgnt |ttﬁé}l&gﬁgggg:cﬁgdr?%@b%c?%ﬂgkl}aég?%x%%a%tg éy Such

anti bodi es caﬁ’ 1n6indes 3 Pergl! B4 ITRG TR ddensasG o BBmenH P hdi-Es t hat ar e
available in trhregeafctmcamdh@&galgémﬁbecdnpﬂm@g:ﬂd]uﬁ@ﬁea{crfﬂdhaﬁ%ﬂé ok bRG @

nouse anti bod r huma a miin
el oo of ik el BRI Ron BRI e B Mo pyrt)

Heri-1,1Ci - 1antikpdyl aFPsa@hefﬁaﬁismudewllhun%%hawmbsBstaié-ﬁcpmn,ocI onal

anti bodi es. Map@eNe e BUBBHIARS @e@&rhbrﬁmﬁk ANk & i bed in
PCT Publicati ?n WO 05/ 661 Hu : l\/bl’llOC oﬁa pﬁq&)%g&%&?%odl es

Preferred ant EB&T B Qfegidnqe Fﬁ‘? WSEEW&PTIFG@”HWHI@M@@@BBO
monocl onal  aniinboogl@slin geeerph egbriodmauspaad BeforCRROHIR ARGEBRY),
anti bodi es ing L%&Jxé&%oﬁfé}mm%ZQ&M%@%@%&E& o&”“ b d’i“ﬂ‘abﬁ?’r‘ ?_;{Hat ed and

structural ly characterized as ofl gi na Jes? fef’)se blication
WO 03/ 059282 egrhfém\ﬁ frangfhgtores, @Mv@b@&w@ﬁ@@@m@ﬁ reffEdinant] @Obinatanid 2H9 ar e
shown in HQ ID NGs: 1, 2, and 3, respectively. The VI, amno acid




anti bodi es use Vu sequences derived fromthe sane gernline sequence
(VI 4-34) and thus they exhibit structural simlarity. In
particul ar enbodi nents, the invention provides a defucosylated:
nonocl onal antibody, or antigen binding portion thereof, conprising:
(a) a heavy chain variable region conpdi sing an am no aci d sequence
selected fromthe group consisting of SEQ ID NGs: 1, 2, and 3; and
(b) a light chain variable region conprising an am no acid sequence

sel ected from M}';%n ?xlgt%g@ 1%9%3? 'a%f @%ﬁﬁ%ﬁm%aﬂep e%sseé’ créted gv.nigolaﬁed b\f}her ein

t he anti body speci % Preferred heavy and l'i ght
chai n conbi nat #eges ARy involve splicingf humeg dapyrog REHIR g?)’éls?qéﬁic@ * egi on

conpri si ng t he, RPN RGleshes %Uﬁ%@c%b@!ﬁﬂt ﬁE‘@n bRibdIEEs Thve @RLbI Yo id | ght

chain variable regio the a Ci sequence of SEQ ID
Ko ;o o ot Rk S R s AT R AR g e
am no aci d seqirenneglghliSEQeh@s.N@corin cabelintdls, lmweiegliechetvaimbinarar i abl e
region conpri Sﬁlﬁl&nEﬁ%orﬂggc&%e%ﬁﬁ;étteﬁ%w%f}!;ﬁm@&enéﬁ@aﬂ VhNGh amtmalOF

(a) a heavy chain variable region conprising the am no acid sequence
of SEQ ID NO %ansawafqrisymaaﬂgfegwwaﬁq - By g S&HP‘@ TPEREPRRSIEBHIE 4 ng t he
am no acid SEQMﬁMa&uﬂEqu‘Sﬁ@ dfﬁhd@am@m,regmns of ﬂlﬂreajiiﬁﬁd‘aﬂranmma}irq t he

invention provjdes d ant 0 t he heavy
chain and Ii ghiequeﬁtﬁgigﬁ’ C‘fﬁ%iey GG ancfn%%&s@ %EDST&T n%‘%f and

21-19, or conbiemanécamsynharEily GXT%@ﬂmﬁ@m@mb@fbfmﬁ@@@@m% e Vii
CDRI's of 5F11,,,701, and 21-19 are shovvn in SEQID NCS 7, 8, and 9,

respectively. The am ng acid seq uenc of. 5F11, 1701,
and 2H9 are shown R SEEF] BREES: asl"ﬁed irim lﬁ’ﬁﬁmfgt“f% tﬁé%?rl“v y. The

am no aci d seqwigelcie subatinthieidviorF oticDRBiBodtel hbkE BiffelenQbliccaidpe@ificiti® ar e
shown in SEQ I ; Ne acid
(gg'\@ so%% ity %@%Réc?ﬁc %@ﬁgglbg@isxubsgﬁﬁﬂéﬂ e

sequences of t are shown in SEQ

| D NCs: 16, 17antibadips that Sp?cefwévdftm@ﬂewnwﬂﬁ@ﬂl@rﬁﬂ%@) deiigplddgoidnees of the
VK CDR2s of SHiélt,spe%Ei@ahy bﬁﬂﬂtoallaﬁtoﬁl’f Qof&ﬂ@t\@ari'aﬁt oSlfRizh PObOsy, 19, 20, and
21, respecti Veoé; 3 am no acn %%éqcesh% the VK Dh e%lesof 5F11,
17GL, and 2119FEmIRGHTISEY P HIREEH53eenn 2 Ao SFT SR oot i vel y.
The CDR regi ong. gaC@BQj@bc;mélameingMSngwtm iabdentdydtreanbeKabat, E A,
etal . (1991) Sﬁ%ﬂﬁﬁﬁ're@f)f Jﬁ{epée‘ﬁhlgﬁna%ﬁ-nalIaﬁ@?&%@@n@cals‘ (E@Jne Eﬂﬁcﬂfn?e% ofFi 1 h

Edition, U S. Depart ment th and Human Servi ces,
Publ i cati on Nohe ’9‘1“9%2?“1}“250“ ot 150]“@ {ReTPClopRd kot I‘B‘fmgcdﬁ%eé‘(‘é‘t
ant i bodi es cansphiifshiet &e&‘&ﬂb&&dmmlfmaﬁnecampmﬂbl ndi ng specificity is

provided primrily ter h%umadruzgd an%bt?dndls %tem?eg t&%ﬁrtptanﬁmya ggﬁ%l’z 2 and 3

sequences and Vk sequences can
mat ched" CDRs f@%e@m@fs@e destred fgrn F’ﬂb@@imb@ of apathpemapimadien |eresnehes a

al t hough each afkd, BRd Yediisdicd SRMudlaNiAne Wbl Gldrdnces? AaiEo:d!] AbwarVk
et Fon ol A FsF i wa@%ﬁz@ﬁ%ﬁw&r@%@ & Bodi es can be
tested using bindi Mg tessaliseknmuibddy’ it nlendad to,reff0e aiikedipliewhiFNBS

i xed and mat CRoa OB B AN MR R R 2 ©
particul ar V5 ss@anréﬁ%dqrémdr@m BOBEF Spgoreh sugh g%qnae‘thaﬁbalm‘?wé fRivirble cOR
sequence(s). LikeesRnceWdieBerVkd IR SQGURAERS adlite: ddhx@ctkegngd mat ched,
the CDR1, CDR2 é;n ncg:DRS 1; uIE nce flg’%'?' a particular Vk sequence
preferably is SF%“]S?°§S‘3% T EH AT SR PP y similar CDR sequence(s).

It will be readil yTizpparepitopt oncbive portedi determiihant ekitld df gpeaifit bisding t hat
novel V5 and i, Cob%ﬁaﬂéaﬁﬁégmaﬁﬁooﬁf %&@p@s 1Q¥a1]§%}§1tsﬂc;flﬁ'ﬁe'nﬂﬂll REvOr nore

VI/ and/or Vi. regi on séquences wth structural sim
sequences frorfte W%@&’G%‘ﬁ%@é sugp égé‘WB’Qé‘ddsr?éF‘@?W’dle&%/"“ﬁﬁﬁfb‘%?P‘“d‘Hal
anti bodi es anti:ioget® thbkddinentibtal sinandl AddQeristics, as welAGCpetticrRbdye 1 N
anot her aspect, the invention provides a defucosyl ated nonocl onal



(a) a heavy chain variable region CDRL conprising an am no acid
sequence selected fromthe group consisting of SEQID NGs: 7, 8, and
9; (b) a heavy chain variable region CDR2 conprising an am no
aci d sequence selected fromthe group consisting of SEQ ID NGs: 10,
11, and 12; (c) a heavy chain variabl e regi on CDR3 conpri si ng
an am no acid sequence selected fromthe group consisting of SEQ ID
NGs: 13, 14, and 15; (d) a light chain variable regi on CDRI

conpri sing an agRiR@ek ICSRIMENGa moﬁ'&ﬁte&awﬁmpmﬁs At AR ReESHSt i Ng
of SEQ I D NGs chain variabl e

regi on CDR2 corf%’rI h%%’ﬁan%’ﬁ%é?r]#%’I%H:?Oa*hgE‘éﬁéﬂ%séggéqpé‘@f’@ﬂdf@b‘ﬂﬁ“%e gr oup
consi sting of SB@isD NOs: 19, 20, and 21; and (f) alight chain

vari abl e regi on CDRg; &%H@.s%&@m "QQIeré‘%'agtﬂﬁ%gIZ{ﬁ’&xga?e§el ected from

the group consisting of SE rein the
ant i body speci fPFf‘éléPWeﬁ)PTﬁ’@%“ Gomierlly, the saihshiehieds il « distseiaiionsarsiant he

ant i body Cngl’ I((K@Sof 1 oﬁlcﬁ%\lMm@d’t@-m@pfé&fﬂh@@&dﬁnﬁﬁg w2 RDERA: :€anpr | S' ng
SEQ ID NGO 7; r le re S

TDNG. 10 76 oo RGN RS A hediha ey 4 B 0
conpri si ng SEQofex @ thel@edefuiineg ahtiggrhir 2 chasslyrrelvtad irdibine Thegioes "GDR1
conprising SEQ ah@o%&w%ﬁmné ﬁ)an@geh' 'QE'I' Hﬂﬁbcﬂr s}f&ﬁic@@dg aﬁn%&l"%@

corrpr|5| ng SEQ I chai n"vari abl e

regi on CDR3 colfffherssgp! II}‘B“NE?*G fan ?‘ﬁb"éﬁé}‘i"%’?@mﬁ%@@f@rﬁ?@d" an
enbodi nent, t hentpai"i body conprises: .(a) aheavy chain variable

region CDRl conpr i Sfixsr?:ged%grgn! "%ow%" ré’érs to the antibody class (e.g., IgM or IgGl) that is
encoded by heavy chain consiant region genes.

The term "vector,” as used herein, is intended o 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 vector, wherein additional DNA segments may be ligaied into the viral
genome. Certain vectors are capable of autoromous 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 info the host cell, and thereby are replicated along with the host
genome, Moreover, certain vectors are capable of directing the expression of genes
1o which they are operatively linked, Such vectors are referred to herein as
"recombinant expression vectors" (or simply, "expression vectors"). In generai,
expression vectors of utility in recombinant DNA techniques are often in the form of
plasmids. In the present specification, "plasmid" and "vector” may be used
interchangeably as the plasmid is the most commonly used form of vector.

However, the invention is intended to include such other forms of expression
vectors, such as viral vectors (e.g., replication defective retrovirnses, adenoviruses
and adeno-associated vixuses), which serve equivalent functions,

"The term "recombirant host cell" {or simply *host cell?), as used herein, is

intended 1o zefer to a cell info which a recombinant expression vector has been



(b) a heavy chain variable region CDR2 conprising SEQ ID NGO 11; (c)
a heavy chain variable region CDR3 conprising SEQ ID NO 14; (d) a

| i ght chain variable region CDRL conprising SEQ ID NGO 17; (e) a

| i ght chain variable region CDR2 conprising SEQ ID NO 20; and

(f) a light chain variable regi on COR36conprising SEQ BD NO 24. In
anot her preferred enbodi nent, the antibody conprises: (a) a heavy
chain variable region CDRL conprising SEQ ED NO 9; (b) a heavy chain
vari abl e regi ofGENEl. Goap bd uiGer&iQ Habbubiermk 2ie u(té‘n)le(ﬂo mm}{ oflp@ n

variabl e region CDR3.co t chain
variable r egl Oﬂméﬁ_‘ﬁulm s%ec{c%h ng toég%r%nﬂgsuc%é cel£ ?3) gausc cie uh t chain
vari abl e regi omomwmw%lrﬂgu%‘i%@}nz Bopi@ionpdue tcamﬂjer(nll)ﬂﬁen ¢ri ght chain
vari abl e regi 0BnbiRRen&P MRfdnss &gch%rly%w%t x%ct, ﬁ@m@@mﬁﬁe ﬁ@w ne

Parti cul ar GermH;e Seqlg r}cﬁg 1 ]i“IITEI’ltS

def ucosyl ated &fit PBBy Ot “’i‘ﬂf'ﬂ}gﬁts‘ioB‘?Pféll?Wl g‘@%""’ %éﬁ\??ﬂrﬁlﬁal n

vari abl e regi ORedombivee hiaodls intlhdel fogemmple,GHChe@AY Yamsfaaodias) arunogl obul i n

gene and/or a variable region froma particular gernline
i ght chain |m$%ogﬁ€%’p gene. For exanple, in a preferred

embodi nent, the i n\fén*ﬁqdélﬁfeﬁrtb%e@e'?yulaecﬂeffchlé@@wmdoqmﬁb@ld@mﬂl

anti body, or ammasid defnRbilii® Rl ARelddfilg Rl neQRE htingg a heavy
chain vari abl e hat | s the product _.of or _ derived froma hunman

regi.on
VI/ 4-34 gene, ng?léush“ “RECTEHRT BORY S PET f9et &1 PO 8 Mitimran CD30.
I n anot her pr efmeyhitdabs.eedizeicivent, the i nvention provides a

def ucosyl at ed monogh,onal, k) eﬁg%ﬁﬂm@}@m&&«e&%@am gy i on

t hereof , conprising a heavy In variable regiont e product
of or derived ?Wﬁﬁ&@?ﬁ‘ﬁﬁ?{n%n%@@ﬂ@é‘ﬁé“mw*’é%"éﬁ?ﬂ/qf @“a}ﬁﬁq body

specifically bhﬁd@n&%ﬁansdhfbn@&bﬁebwithd@hﬁ‘gﬁfeﬂeﬂnoﬁnm&gdﬂdm{t& thet he

i nvention prOV|de a de ucos cl on nti
ant i gen- bi ndi n%;mmabrs PER %eﬁoemrlée%gk? r\rr?%“ }?5’ G?Paﬁlﬁ f 8ﬁ‘°t5m§ﬁlg?/ﬁur9f§rl abl e
regi on t hat samh@lqs:r Bﬁ@mnp&famsm@fs meesd cafnrlzv@maémmwﬁmht WMnL15 27

fransgene and either 4 human heavy chain transgene or human heavy chain

transchromosome, such that the mouse produces human anti-CD30 antibodies when
immunized with CD30 antigen and/or cells expressing CD30. The human heavy
chain transgene can be integrated into the chromosomal DNA of the mouse, as is the
case for transgenic, e.g., IIuMAb mice, or the human heavy chain transgene can be
maintained exfrachromosomally, as is the case for tanschromosomat (e.g,, KM)
inice as described in WO 02/43478. Such transgenic and franschromosomal mice
are capable of producing multiple isotypes of human monoclonal antibodies to
CD30 (e.g., IgG, IgA and/or IgE) by undergoing V-D-J recombination and isotype
swiiching,

Various aspects of the invention are described in further detail in the

following subsections.

Anti-CD30 Antibodies Lacking Fucose Residues and Having Enhanced ADCC
Activity
The present invention relates to a defucosylated ant-CD30 antibody with

enhanced antibody directed cellular cytotoxicity (ADCC) against cells expressing
CD30 as compared to the fucosylated form of the antibody, In a preferred



gene, wherein the antibody specifically binds to human C1D30. In
anot her preferred enbodi nent, the invention provides a defucosyl ated
nonocl onal anti body, or an antigen-binding portion thereof,
conprising a light chain variable regi gn that is the product of or
derived froma human VK A27 gene, where€in the antibody specifically
binds to human CO3 0. hi another preferred enbodi nent, the invention
provi des a deTheosyl at ed nonocl onal anti body, or an anti gen-bi ndi ng
por Ei ion t Per eogmbcemnmf b Bdfgsy@uddiagitbdycdi gie fnverdioh Rblces ABGL Sﬁleﬁ‘ﬁIallsLS dt he
product of or deriv L6 ge in t i body
specifically binds "'t" 5 nutgrean}r'\mc’@g%g‘]a}gnn&m At ééidoﬁsnrgfﬁelfcepr gf%er réd
enbodi ment ,  t heonititivwsf imantpdp vingegatimn d&F. hmﬁslwlnat adetmhbaiforialee!!

anti body, or aﬁhgaﬁme% Rlondi Spmrﬁea&ﬁ ehdE5RR0 1%’?‘%%&;({} de e

ant i body: rise eayv caln varrable region that is
the product of méi‘i"nt‘ﬂ?e?“ih%ﬁ;@(&ﬁ F&5Hl s anf Karops odfls Gyvite qompgyedie thewhi ch
encodes the anfb@yRet s efemttodgahddr odntifionsdf SEQIIID Nossntdfn anh 26,
respectively); ses.a.light chain variable region

that is the p %ﬁ&“dﬁfa(f%%cegg%%tawﬁﬁﬁ?%ﬁ%rran Vk L15, A27, or L6

gene (which encode ThhizcramthEDEC hativigeu eefeesylamtantlodt ¢f terimB&EQn kD NOs:
27, 28, and 291’38 c[ug%[l) e%t OYLSJar\%)e a@!ﬁmdincgea \ﬁgné&&%}ﬁ (:%ﬁ)ﬁfglk fa%gcgll la%d Q)'tllﬂzds to

human CD30. g erre I Nné co atl on 1s Vn
4-34 and Vk L1%coshatedfoanpl e wtibodi it ABEH potiixb mgesvrd wier frcase VI |
4- 3;1 anddVI\</I Ll&ndlhee@eeidduﬁbdéylatbéanameo@ﬁibafoa@@aegoem aﬁib@ﬁ)her
prererre

A27. An
exanpl e of an Oﬁfe”%/ktﬁys Rav %lgﬂ?{mgn %’rcqﬂ% OS)\/\éfcfﬁabgV ger%” DgﬁedAZ?
respectively, #§-GI anitely @ﬁt@lﬂb@l@hﬁn nmmﬁetrpepac@ﬂaemoé@)w caltpds VK

gennl i ne conbi %h@@to't@e f¥dokyidhs d%nlad?%e\ﬂftlbl?r@-atﬁ%t?%ml(?e Qﬁer@tﬂ) o@n“ body
havi ng Vn and Vk of f

, res e 2119
ant i body. the @Y%Fé’éﬂwl‘}%ff"é’?wtedafoq’ﬂfﬁﬂ’ﬁ ﬁﬁ?&y %‘W‘&fﬁ??ﬁ%%@ ‘Pn‘e%tvy or
|'ight chain vagrfatble anegi 2, dviterhort frefeiable afitaaidLichldafd ever méder i ved
F o oy ar ! bR 6, SENER bl e ¥k AL et S04 A5, OF Lhe
anti body are o aln roma systemthat uses huna germ I ne
i mrunogl obul i mn@@ﬁé@m&ﬁewf@ky@tséﬁécmﬂﬂ@@es pompasil i thigfegesitistedfsmeni ¢
nouse carryi NgofmdNBiloblp Ty 098 QB ge&myw:sttbswez@aemeﬂ of

on phage wi t h EREPURE Do Bl B RS R LS At [ VHAE s ot he
product of' o rpréfdafply 9.681tof3r26 rid1d, grefunbiynindre coriditine wWhendregitotiul bie
sequence can nﬁ%ﬁ%ﬁ Bﬂz‘%f&gﬁ% ar%{ﬁﬁmﬁéé t§ 3%85} %15‘&53 13§.sm no acid

sequence of t he human ant sequences of human
ger mane i nmunogl obé%@l’@@gofaﬁqmﬂ’@’ thqewwa%éDaﬁe%ézsef)a dafrepsglattect i ng

the human genrﬂnhmy 0P8 inPERHBRGH By Eﬂtﬂ&teiei@lﬂﬁﬁ}ﬁ;ﬂe Emtmdr@seelp@es bs i N

sequence (i.e., test %id ty t he human
ot body. A b PaEE T AP e B b ST PR g BRI r ot
a particul ar hbniaepsgiemdforan ellisvanrogkoixdibp the edio ehibeE@mior tont ai N am no
acid di fferen%&sﬁaemwe@e%eﬁl&sm@deﬂ Briig s BN GSio AHE tO, for

exanpl e, naturall’y-occurrin tic nmutatjons or intentional

i ntroduction dpoosiitieligm: wdle aﬁl?ﬁaxiﬁﬁq fomn ordRev ef CDR* selisérat Beet human
anti body typi qa& lthe B0 ﬂtthdcﬁﬂnSdslet@@/ﬁohﬂSBIfbw&lweitﬂan&mEQuﬁ‘ﬂheds sequence
to an am no enco err

i ni nunogl obul Cijﬁcogyzggﬂe g - EBhE AR nsy’é%%e?is(t)bﬁm 96 é’éﬁl“ﬁs‘*s T §8htify
t he human ant i‘bgdepstds, dhlepshép W@Tﬁaawt%éwﬂwwpab@dn@m, tbhécsg@rﬂnhﬁthte

i munogl obul i %&E@lﬂ&lf@a‘:ﬂt@ IRACNERARY i B RBEC Woeeelﬁ%%mmv“ ne
gennl i ne sequence é’-’&%’tﬁoal n cases, a hunman _ anti body be at

 east 95% or EGéﬂ r&?mf"’ el 2@*?‘96"3‘1@@5/%1’“5‘?‘3@9@8@&@Fﬂ%7cla Vi n ani no
acid sequence to the am no acid sequence encoded by the gennline
i mmunogl obul i n gene. Typically, a human anti body derived from a



29 (b) the light chain variable region conprises an

am no aci d sequence that is at |east 80% honol ogous to an am no acid
sequence selected fromthe group consisting of SEQ ID NGs: 4, 5, and
6; and (c) the anti body sl%eci fically binds to hunman
CD30. I n ot her enbodi ments, the ; and/or VI, amno acid-
sequences may be 85% 90% 95% 96% 97% 98% or 99% honol ogous to

t he sequences set forth above. An anti body having VII and VL regions
havi ng hi gh (i nerp:8@sblpfong7.&&t251) antl eveo kogiprdf@atithfeonVil. Bied7.Vl , 1 egi ons
of the sequencessgly, &thfbﬁﬁg da%ede?e?ﬁnéﬁ‘?nﬁﬁbé'a& }h@&‘i ?g%?t“es' S

(e.g., site-directe agenesi s one nor e
nucl ei ¢ acid weffe@ap@ga@wébé@wgamﬂ@%m@ﬁ@m OFA9P] rafmbto By raiekst i ng
of the encodedoaﬂu fed anti body for retained function (Le., binding

to CD30) using the |n ays_descri bed her Nucl ei ¢ _acid

mol ecul es encodi ng I'% %9@&—%3%@& at G%‘eﬁmedﬂﬂgggaqceswﬂeo- 35.

As used herei n;nveztmenpﬂragfermwﬂngjmﬂeﬂxggsylbmm‘eu@ybﬂ\mcmm'nnmaﬁibiﬂs sequences
s equival ent L.l sBeEGank 'ageﬂlghaaffoe%wwsﬁtehq ot SRANENCES. The

percent identity between equences I's a nction of the

nunber of i denﬂc@éq LY5B sl ﬂ’@ﬁ‘éﬂ T%‘Pﬂ@’l“éé Igyphanpie DEWE iRspesi $lo( AEC 72) kA28
honol ogy = | f edisimesdt ]—I&‘@iun’@%&ﬂﬁmﬁmESMQHZ&bosltNoOAC(DWD trj1gksee 100) ,

taki ng into acgount t 0 ch gap,
whi ch need to @%‘mf”lh (ﬁmce”éi(l Oma @Sﬁg%fmgﬁdg%%gﬁ 0?61?‘}]?% aﬁ
sequences. The(lmmnrp”éﬂqllslmphema %M@?@e@t}@)ndcﬁ 8t)e Ths svditricohATRIC ghricent
identity bet mepd&&e@syﬁeggﬁﬁ@ﬁ@ &malb&a%qegml%?@tf%ﬁ ) AEBo+ cell

mat hemati cal algorithm as described in Imting exa fes
bel ow. Th%tab@“%‘i?fwef“a"é‘ﬁ’ﬁ“f}?m “é’r‘lﬂdt’:\%ber?ﬂi%f’F‘@%WtEl@e Sstsiakites can
be determ ned fushafhé EbGAPFR eoGHRI: bintvhe AB0E sal twakerpoakage

(avai |l abl e at aCl\/Pmatrl anda
gap wei ght of E}Eﬂg@é%@% dﬁgfpaélﬁéﬂ %ﬁﬁ& daﬁngﬁ'\cgstgﬁg bOd h% Obs?mf wit 3,

4, 5, or 6. Thie pBptemi liieddAiq at yorbatratoeresionoasMPes e@mi,@emwnem no acid
sequences can ahge: q&e{fﬂsmt&%mm&%&%emampébimmayEbco&é%yﬁ{a shs@nd
VI. Mller (Conz Appl . Bi osci 1-17(1988)) which has been

i ncor por at ed i #téEhehel BPEN program (version 2.0), using a PAML20

wei ght residue table, a gap l'ength penalty of 12 and a gap penalty of
4. In additi on, ﬁllhe}ﬁggg nt. ti.t between two am no acid sequences
can be determ fand Winsch (J. Ml . Biol.

48: 444- 453 (1970) ) Aali-GOB? atihedivh i(ash thaise, bléserici moenpatat Bdrannt o t he GAP

programin t h%n%@%él&@\@@m%%ﬁ%gmﬁ Velsl Akl h@ pfabent @ntion. The anti-
http://ww. gcg.com, usi r%elt ossum 62 matri x_or a PAM250

matrix, and a Gap REIOGHeL Brrpreet mﬁm"rﬂm‘i’ﬁed SSCh that thgantipodiglagkinzengt h
wei ght of 1, 2Zp ﬁ%psyﬂrpsz&es OAn ftibody can be Taée maﬁﬂea’klngindﬁa&sj/ltr%ldb@tby\een t wo

amno acid se t Y t he. al or| hm of E.
Meyers and WC%??’IQ %g%lge?hog? 1ﬁ\pgglmgﬁglﬂ% n{ﬂ%d}r%nﬁ ﬁé’@éﬁ) whi ch
has been mcor%‘tﬁ“ﬁt%‘ﬂ %f@flhtl%%mﬂla@llVﬁﬁ@gﬂ%ﬂ@h@ﬁ%’lﬂb@niﬁe@wsmumhng a

PAML20 wei ght hesddetieg oiﬁkﬂsﬁmeuea@cahﬁﬂm& Aepak tnx,bﬁéa Ldarndiporgap
ntit bet ween two ‘am no

enalty of 4. ent
gm d s)equencesa t&‘ﬁ% g% aBéTtg’P‘ﬁﬁcﬁlége C[?E’ élatﬁﬂg‘“ﬁ‘%@e Bireiend AWehsch (J.
Mal . Biol. 48:M45444B8ug 1970)) al gorithm which has been incorporated

into the GAP progr Iy i.| abl e at
htt p: /1 v gc%ﬁ; Bt eikleld e AL DR B0 B BB B a2 s

matrix, and a ff@‘flﬂc CRAYIE 6uch ppgfc the_ch]] lingprodgces grotegs lagkinmicge | Jnengt h
wei ght of 1, Zhelr?carbﬁlydiétes QT or &kample, the cel\hebs MsmaME’ZOS %d Msy@nnatkvel y,

2 " query SequaRbBRATa R Er S (AR NG HeTehibFe: (et Lo,

for exanple, identify reI at ed sequences Such searches can be
performed using the )(BLAST program (version 2.0) of Altschul, et al.




(a) the heavy chain variable regidn CDR3 sequence conprises the am no
acid sequence of SEQ BD NO 9, 12, or 15, and conservative

nodi fi cations thereof; (b) the light chain variable

regi on CDR3 sequence conprises the am no acid sequence of SEQ I D NO
18, 21, or 24, and conservative nodifilfations thereof; and

(c) the antibody specifically binds to human CD30. In a
preferred enbodi nent, the heavy chain variable region CDR2 sequence

conprises the @garéaedmgmqeme a%Mﬁmeh@nmck%m%%m@r 14, and

conservative nodifications thereof aln vari abl e
regi on CDR? sedHbaiedaieso hf MEWE, MIFQ5.apd Mg/ OR BV E s@ﬁﬂ@ﬁ@’éﬂ‘«ﬁrﬁﬂsﬁq D NO.
17, 20, or 23, tagedaRnpsinoaiht YeTaRs hiCHW DOl 1Rhe Go reiRemot her

preferred enbodij e V, r uence
conpri ses the an%ioﬁsgédé"g %%g%ﬁge%é’%j #ﬂn gé%{o %t)k% ~’?/‘qg?a?‘LP()Ef“ ]df%mgni
conservat i ve nodnki¢at (2668 Btﬂh?éh@bﬁmnalﬁﬂﬁl‘*r?é) | Asgphotheg keempley@l | abl e

regi on CDRL Sequfes vf amRl b SE8estdils @mmﬁmﬁra%&e&mn&eu@éaﬁ@ I'D NO
16, 19, or 22, and .conservative nodifications thereof. As used

herein, the tefff ré’bﬁlr%ffﬂr}%ﬁa.frﬁs%Eaﬁ%ﬁeesu%fartrr@awwssrdgn Pk &nded to
refer to am noctﬂldtndc:ﬂiihﬁlh&puﬁa:bsmﬁazliyhatucxdg)ormmﬁzmsti:glﬂjefalpaanﬁ bqndaffect or
al ter the bi ndifigehaac kehd ol 68 ol hbSaatld hadk.GR ALLL AG L he

am no acid sequence. conservative m) i cat’i ons de am no
aci d substi t ut PHEe acH oy agdine Bipge waledy- MW@WCW}HF ﬂ?efélmdébmh@an be

i ntroduced i nt ggRRoaRd dnBRAY ofoed MRehdvoiie BziB ucBYityShasdard it aghni ques

known in the art, suc t esi s_an di ated
mut agenesi s. Cﬁﬁ@‘g?z\/cﬁﬁl{}e%@rﬁ W&I cﬁ@ l(s%g%g# {:}agﬁl Bien 0%@3%5 %h whi ch
t he am no aci dPregsdeduibed ssvariapLHOeedl hvetlrcBreelmnvittoredecedhbiligsh eltreh havi ng
a simlar si deﬁz@&@{oﬂem@@ﬂ‘ﬂxdce%%ax%éhyﬁﬁksr‘%s@z%éuﬂmﬁ fygéfﬁc%syl%}éh&g simlar

si de chai ns have been defi ned ese famli'es I ncl ude

ami no aci ds wi PYOlEs prested dn et dipsh eell (e gso Sedsi Tab ot gl PG A S0l

hi sth i di ng) ?CCEHmC’a’StQﬂ‘BmMGﬁSP(ﬁ'BP@th&SW@@D/B@daﬁjr'dmaz@eﬂ&lacﬁlcﬁbs@Ci d),
unchar ged pol ar_,si de_chai ci ne... aspar agi ne t am ne,
scrine, threonle’rrlzines eWnBemd%,eg‘ TOR BN PR OBy BB B RG® hﬁ%sﬁeﬁ%fs F&s5i de
chains (e.g., @Ifﬂé?#)ﬁeacev&ﬂchemlnbﬂéf@mfcmec I (GuTI8)shahdhat ptibidicne,

phenyl al ani ne, exﬁﬁgsgd iQElie%ﬁémceﬁ@EQ?IQ:E@&&E@%%AsQﬁn& E@ﬁd\fa@s[ﬂclmes
al ns

t hreoni ne, valin ol euci n tic sid

tyrosine, phen{ Iﬁﬁ’i %8 mcf‘*f‘i?gf*@gﬁa‘h“”“ﬁ?&"‘l “&P?Fé’)"s SYHAS Unﬁ‘ﬁ%‘”ﬁi"r nor e
am no acid res@msvesrawzbmmmm 1@8DR regi ons of an anti body of the
invention 32 can Bg_ L&l i romthe
sanme side chain fa%ln ﬁﬁné%é}a{?erge n%%%yg%}eg% grﬁitﬂge;%?‘:%dﬁ

retai ned functFéfeE) fseeavef% Frasfdiretifenanget FegRimpls ﬁwrﬁrcysuiarﬁaéﬂ%rgh (| V)
above) using thecdsiiaettnned fuasHksaee hRdie@aBhifo, A.L. ef al. (1975)

Al ternativel y,BOr?z 2 gg%?ﬁr N rrbodl ment, nutations can be introduced
random y al ong” &i'f PRFt of an anti-CD30 antibody coding sequence,
such as by sat ur at Additiomilyagetesingodismads. bher fores of glyoegylatodeifah ed
anti-CD30 antifegdies. GadnhBnaC EasRathd of gk&ﬂreag%%gaey c\éﬁ%eymadAﬂt' bodi es

that Bind to the Sane_ Epitope as_Ant |-

| nvention the ﬁnﬁbc’&h@ﬂﬁeﬁl}"’%%ﬂ mesk cartoitiemedificadnes podei des

def ucosyl at ed aa:miﬁpmelﬁﬁ,sgoﬁ' ﬁ:&fnp?l armﬁnﬁg(bné ds}enosaadites cﬁ@ly&cﬁjaﬁmasmﬁlieﬂiehe .
various anti - t he i nvent ein, suc
e ot her - hummidne aisres e Eo Bkl 1% ¢ BRIl B R 0GR A5h il SF11
1701 or 2119 alrﬂttreb@dnégmd@gcpﬁd@edrmwmmble Beiohizbdiotk styaedyletentsittsodi es
can be identi f ﬁ%@@%ﬁﬁ%a@@fc&ﬂaﬁoﬁ@ﬂﬁt‘sﬁy Fabh LORTRER ?Eremﬁseﬂg to

conpetitively a statistically si ficant
manner) with (ﬁtﬁ Ogé?retainﬂlbcﬁlr’ alﬁfgg‘“f e WB‘?{W’BH desgrifen, insfattigpdeailin 701 or
2H9, i n standarsl PEB30okisivdd, b :as6850861 Theéo abi.l ity of a test anti body
to inhibit the binding of, e.g., 5F11, 1701 or 2H9 to hunman CD30



VH and/or Vt), for exanple within one or nore CDR regi ons and/ or
within one or nore framework regions. Additionally or alternatively,
an anti body can be engi neered by nodifying residues within the
constant region(s), for exanple to alter the effector function(s) of
the anti body. One type of variaBPe region engineering that can
be perfornmed is CDR grafting. Antibodies interact with target
antigens predom nantly through am no acid residues that are | ocated
in the six heavy and light chain conplenmentarity determ ning regions
(CDR3). For thi
nore di verse be&tw C ‘ i

CDRs. Because CDR s\eq‘b:@mee@hanenﬂcaémmwylmmdu&r fmsamplam thbpdy- ant i gen
nteractions, bdriditaBORARlG.l ARIRIESS o BEOIAL ARRk.ADLeRRG) €S thal
mmc the properties o ic naturally occurrin ant | bodi es by
constructing eXfifesssingitapdaed eyisiopgsdeoimie heek scbr pib@s from the

speci fic nat ur akduypHResislakd BAnRNthRQeYc Bk He Nflinﬁedfdh@d’éﬁd%h"rfﬂes of

sequences fro i £ferent antibod jth dif .e erties (see,
e.g., R echmam%t?e p‘f.“%%ﬁ%&@f@@@%ﬁ?é?r\é\ie?fﬁcb’f?yﬁ%? cipepg‘%ﬁ\gélycaﬁm at at
(1986) Nat ure F2kyBR2nbipGhatgeemisi. Thatarhdhydr(tdO08OFsuRrcod=d addat | . Acad.
Soo LS A SouRRS IRl PREERIM, (SraRIaTRL Ot or, and
U S. Patent Nos , 180, 370 to
Queen et at). @mination pgufifiongiinwhich deﬁﬁb‘?ﬁ“i’é@n‘b‘ﬁ%ﬁGﬁf‘l?f?éﬂtrestﬁl“estlﬁémi"i‘ﬁént| on
pertains to a nefecosytiaicedrerpneed BrapilanilihomhyesiokiitdlhiegRaued ndi ng

portion ther eoléuo&ﬁ%g&rdeé&tprgB&Iﬂrllaglla(\féﬁiter azinnabs\.{ag‘alz’alo?ﬁllc{%e Ez%% ke R LIeSI ng

CDRI, CDR2, an sSequences co M no aci seque
sel ected from %hHémghe@Iﬁﬁmeqi@isswmwgeddcﬁ ths%@i P@bm?szon@mngﬁwwnd 9, SEQID

NGs: 10, 11, a&%ﬂ%?wclﬂ&g& ﬁE@lﬂnE)th@l%encégf fuobée cndREA B0 ankibRE &lal Vel y,

and a light chain v I an am no _aci d sequence
sel ected from ’P?fé’sa@?%ﬁ%a& -‘ffégl ﬁﬁfﬁ@%@% FEyNedeterpge (P70 bigdieg 18, SEQ
| D NGs: 19, 20qreﬁrthbr2<$cﬁi:r&dhn$]£@}d@pm 22, 23, and 24, respectively.
Thus, such antibodies contain the VI; and VI CDR sequences of

nonocl onal anti bod| es 5E11 1701 or 2119 }/et may contain different
franmewor k sequeREgigiza REkody Bepepdsn ing of CD3&feqlls f r amewor k

sequences can be ob&mo@ﬁﬁed arnammu b:htib@da@% Wad:RDAS 8Si ilip Whdashed

references tha | ude nnl anti bo ne se s. For
exanpl e, gennl} Ithn%:c a§d%@?ﬁ@tcgﬁ?%‘};’r‘?ﬁﬂ’ﬁ&#(ﬂggw Hﬂaﬁinf ft chain
vari abl e regi ghfugestietcd erdifCIA ahighgAdenhmotshkéliny\wBerdle txplrssinrCIRPEAM | ne

sequence dat abf@l%ﬁar(q@}/t@ kle@RhEmBbal %tahﬁﬂg%c@&t\vh@ﬁ compaled at the same
WWW. nT c- cpe. car mac. ul dvbase as well as in E. A

at
(1991) Seauenc8acerigriompIpangitickcrfodiptivh sl iaiad a“l“rﬁ%”Pé%‘t‘md}F*Pﬁh’Pﬁ
Edition, U S Depssfceieatpraiindieniotthenik saxﬁeﬂanhhmaonﬁe:ﬁﬁg fﬁ@Sc dobéltdt

Publ i cati on u@é&eﬁéﬁl&ga@@la@@%@@enmﬁo , et al. (1992) "The

Repertoire of Human uences Reveal s about Filly G oups
of VH Segnents wi tWGBH@%?CéﬁfY @@B@FW@F@M@W@ME%%GS@ n §yisplish@®) il .

ég 77|6_ 798\/ ang. -Sd@kys. Js I%ﬁ) exakn eeichﬁ{mmn( ﬂaﬁ%‘é)ﬁDG@ a@a{}ﬁ@} Wlﬁe@ankl%“a
rmline Vii s .Revea i a eir

Conmanol - 4. GSTERIS dﬁ‘?“%‘ﬁlffgﬁ‘flg Ao By il O s )

i ncor por at ed hienes qan bypuriéb &yefied Hypaque denfy edngrifngtlod, fodloesiaiy kystefluences

for use in thgﬁlgnafﬂlﬁfagu;aﬂoq;t?é %he@\f»gﬂédsgﬂlbééﬁg&@e%%&gﬂ?t ar e

structurally ramewor K sequences used el ected
anti bodi es of SERPEMERGETER K6 heat-igactivaigd d4tl slf serymyapdmiygd HEﬂB Crdpbelgd 07
fsequencei (SEQBHSEX}hQémg?QDM atz.ﬁl)lm@%é)égffeff@@r %Qﬁs {ellﬁﬁ(xjorﬁalz (éffe?tbﬁ g
ramewor k sequ e se eferre
nonocl onal aﬂt ﬁggcm °%°5§ “}Iﬁe'&:"rw%tﬁi”%odn Z‘)Q/?eg ‘}g" Eﬂﬁr&{‘
sequences, and\nti$pdrY/iaiCRR ahijbody @nble ®ectfeqm@at‘e$pntma mSlsrefs gandt tadedont o
framework regions that have the identical sequence as that found in




am no aci d sequence selected fromthe group consisting of SEQ I D NO

16, 17 and 18, or an am no acid sequence having one, two, three, four
or five amno acid substitutions, deletions or additions as conpared
to an am no acid sequence sel ect ed fromthe group consi sting of SEQ

ID NO 16, 17, and 18; (e) a VK CDR2 r%gl on conprising an am no acid
sequence sel ect ed fromthe group consisting of SEQID NO 19, 20, and
21, or an am no acid sequence having one, two, three, four or five

anm no aci d subsgid utizapss s del @tdapSs éﬂﬁb@e@ﬁ&éd‘%?to@@s Eﬂﬂ&@ﬁrﬁgﬂbﬂ an

am no aci d sequence sele tedfromt st| Q I D NO
16) 50, and 21 i s o SR ST oG bR AhG A IR Rt d
sequence sel ecbce:dnrfan@mwuﬂa@dgotb@pa d@@nmnmheﬁ@rayfﬂ@@eh}@]w@mtﬁz, 23,  and

24, or an am nQ acf qwﬁ&gﬂg%go&}@w ng one, two, three, four or five
am no acid substitutions, deletions or additions as conpared to an

ami no aci d sequencenglegtivessy lghaap riset ot FGHE DR ’Hﬁ‘b%ﬂf}’ WG D NO
Zﬁ 23, a\rll\ﬁ ZﬁmedieateIghagcﬁpﬁémelqﬁdgafﬂellg)ﬂﬂbﬁﬁg CDBO & BEmb E\z’«éﬁﬁﬁdl ond| ncl ude
those in | C nodi fi cati WOr reS| es
Wehn U ands BTGy SR Han 8% Qe IR e ATRAR LSRN ES
Typi cal I'y suchesfer aﬁ@mmsd@nmﬁmmwmérgandwwﬁé, md@en@duewﬁlwm@rm@ie

' nmrunogeni Ci t y1,0he hb&nant ésQPQMds agﬂydﬁmmd%e LR ou@@ %%@%gér%as% 0
"backnut at e" one or nore framewor resi dues to he Corresgﬂn 1 ng

geni | i ne sequefges! 17\9!5#@“%@5‘@%8&?%“ A themitei BTy PRI SAEEEiEEr gone
somat i ¢ nut at i Bsillowhy caepdiQareafopamentiin (Pekin Glnes) it /atd i flydreef r om t he
gernline sequef i o | dues
can be identi f{]ge d%ﬁ&@e\mlo Jﬁm&(@ ,QQL,#H?%}[O gpﬁgﬁéﬁgﬁh aﬁenc s to
the gernline s@@f@@h@é@dfoﬁ @W@Wiaéeﬁea@ﬁéf’edﬁﬁ ayT@@%@wd\F@aﬂ For

exanpl e, for 5(51;$1ateamm1@eaaa¢du@l:om§adwg #83 (within PR3) of Vg is an
aspar agi ne wher eas thl e res ondi n H 4-34 ennI i ne
sequence is a seri fig" 0?35 ’%%%leéflﬂ F‘ﬁ%‘g ‘?"ka t§'ﬁu§%1a‘a hees to
t hei r germ i nedetroniné Geir efticagnin ntehlenrgqvh@bcry@smdd@lhm cgBpxiyesing

"backt nut at ed” by L hen g6l ahd &ﬁes§mu&ﬁbgem%x seldoRlf, IEXRIRNE based on the

site-directed nutagenesi s or -PCR-ned] at ed nutagenesis (e.g., residue
83 of FR3 of tiBowmacrisgiagpiop et ipendeqiap gl¥EE ed” fr om aspar agi ne to
serine. Such ' baCkmﬂxﬁ:%dollﬁmE}lsbﬂﬂ&Sﬁﬁg@DE al so intended to be
enconpassed by the,jn el ot her type of framework
nodi fication invol vjes L ?Ofbmdmﬁéo %I?A%rmre residues within the
framewor k regi on, @rbimlngme wmchp epiiopreondiD3fAGp elindDie thepdseibibly ted renove T

cel | epitopes f@obbal ﬁmodﬁc@%ﬁ@or&an&em; Sbkiad wilMaageRbeidy of the
anti body. This uﬁ)(gﬁooac | so referred to as "dei mmuni zati on" and

is described i¥#° Fafte @é’f’ﬁ e P fpe s eP¥RPant  Publ i cation No.
20030153043 by Car #) epton&htion of cells dxpresstbgiCDB@N or alternative to

nodi fi cati ons nade L ggjé% %glal(?d)&,kﬂ t i es of
t he invention may %&%ﬁ?&ﬁggﬁggf%?o mc#ﬂt@ P #Ql catl onsﬁ%oltf%ﬂ% t he
Fe region, typieassing G030 iy thegresoecidpmeriaetens@ést i onal properties of
the anti body, SUChP@ﬁmsﬁhéﬂablblﬂi zfnﬁﬂnddferffHdlﬂ%hﬂﬂﬁr&Etcﬁﬂa ¥ithdr® 8, thefee

receptor bindin or. antigen- en en ar ¢ tOXI city.
Fur thermor e, - Sk OGRS w R, R PP oH A B EHSAE y rod 1 ed
(e.g., one or qmbeatmhm,@adl rlameehities cpmppsiiye cavmrambeﬂ) eonctdretiant i body)

or be modi fi edet bl atz&o@ey&%gg%@ﬁs&%of %@éxgmf,le 28k tepo One or nore
functional properties of the ant] of these enbodinents is

described in fEePHT! Epadies 1‘%’@56\#‘“’”%@%‘3}’%&%‘% agpiticeeandtes in the
Pc region is tdabine@fink hﬁglﬂiﬂerhﬁyd@é(chﬁffedc@ﬂb&the:apeutlc or diapn@Beepbodi ment ,

the hinge regi 1Husﬁa9rIon %:1L tlhls wm?ld Ema cl:of es 1on gnrt]au;[n tn antl-ebg'djrggnerlonaﬁ cysteine
residues in the regron is artered, e. ¢, 1ncreased or

decreased. Thi agfl@éqo&efa@eﬁmtesmdéxsdfcptbedjﬂ}h&rof aeeet celfs iUtheprepaeenit  No.
5,677,425 by Bodner et alL The nunber of cysteine residues in the



In yet another exanple, the Fe region is nodified to increase the
ability of the antibody to nediate antibody dependent cellular

cytotoxicity (ADCC) and/or to increase the affinity of the antibody
for an Fey receptor by nodifying one 23 nore am no acids at the

foll ow ng positions: 238, 239, 248, 2

252, 254, 255, 256, 258,

265, 267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289,

292, 293,

effector cells, combined with apofhier anti-CD30 monoclonal antibody that inhibits the

growth of cells expressing CD30.

Characterization of Binding fo CD30
Antibodies of the invention can be tested for binding to CD30 by, for example,

standard assays known in the ast, such as ELISA, FACS analysis and/or Biacore
analysis. Ina typical ELISA assay, biiefly, microtiter plates are coated with purified
CD30 at 0.25 pg/ml in PBS, and then blocked with 5% bovine serum albumin in PRS.
Dilutions of antibody are added to each well and incubated for 1-2 hours at 37°C. The
plates are washed with PBS/Twoen and then incubated with secondary reagent {e.g,
for human antibodies or a goat-anti-human IgG Fe-specific polyclonal reagent)
conjugated to alkaline phosphatase for 1 hour at 37°C. After washing, the plates are
developed with pNPP substrate (1 mg/ml), and analyzed at OD of 405-650.

In order to dernonstrate binding of monoclonal antibodies to live cells
expressing the CD30, flow cytometry can be used. Ina typical (but non-limiting)
example of a flow cytometry protocol, cell lines expressing CD30 (grown under
standard growth conditions) are mixed with various concentrations of monocional
antibodies in PBS containing 0.1% BSA. and 20% mouse serum, and incubated at
37°C for 1 hour. After washing, the cells are reacted with Fluorescein-labeled
secondary antibody (e.g., anti-human IgG antibody) under the same conditions as
the primary antibody staining. The samples can be analyzed by a FACScan
instrument using light and side scatter properties to gate on single cells. An
alternative assay using fluorescence microscopy may be used (in addition to or
instead of) the flow cytometry assay, Cells can be stained exactly as described
above and examined by fluorescence microscopy. This method allows visualization
of individual cells, but may have diminished sensitivity depending on the density of
the antigen.

Anti-CD30 antibodies can be further tested for reactivity with CD30 antigen
by Westem blotling. For example, cell extracts from cells expressing CD30 can be
prepared and subjected to sodivm dodecyl sulfate (SDS) polyacrylamide gel
electrophoresis. After electrophoresis, the separated antigens are transferred to
nitrocellulose membranes, blocked with 20% monse serum, and probed with the

monoclonal antibodies to be tested. Aniibody binding can be detected nsing anti-

290,



294, 295, 296,
326, 327, 329,

298, 301, 303, 305, 307, 309, 312, 315, 320, 322,

]
(V)

species specific secondary antibody linked to alkaline phosphatase and developed
with BCIP/NBT substrate tablets (Sigma Chem. Co., 8t. Louis, MO). Other
techniques for evaluating the binding ability of antibodies towards CD30 are Imown
in the art, including RIAs and Biacore analysis. Suitable assays to determine CD30

binding are described in detail in the Examples.

Chimeric or Humanized Anti-CD30 Antibodies
In certain embodiments, a defucosylated anti-CD30 antibody of the invention

is a chimeric or humanized antibody. Such antibodies can be prepared using mouse
anti-CD30 antibodies that are available in the art and established procedures for
converting a mouse antibody to a chimeric or humanized antibody, Non-limiting
examples of such mouse anti-CD30 antibodies include the AC10, HeFi-1, Ber-12, Ki-
1, X34, HRS-3, Irac, HRS-4, M44, M67 and Ber-118 monoclonal antibodies.
Moreover, humanized anti-CD30 antibodies are described in PCT Peblication WO
02/4661.

IHuman Monoclonal Anti-CD30 Antibodies

Preferred antibodies of the invention include hurnan anti-CD30 monoclonal
antibodies. Bxamples of human anti-CD30 monoclonal antibodies includs the 5F11,
17G1, and 29 antibodies, isolated and structurally characterized as originaily
described in PCT Publication WO 03/059282. The Vy; amino acid sequences of 5F11,
17G1, and 2H9 are shown in SEQ ID NOs: 1, 2, and 3, tespectively. The Vi amino
acid sequences of 5F11, 17G1, and 2HY are shown in SEQ ID NOs: 4, 5, and 6,
respectively.

Given that each of these antibodies can bind to CD30, the Vi and Vi,
sequences can be “mixed and matched” to create other anti-CD30 binding molecules
of the invention. CD30 binding of such “mixed and matched” antibodies can be
tested using the binding assays wel! known in the art, such as FACS analysis and
ELISA assays. Preferably, when Vy and Vi chains are mixed and matched, a Vy
sequence from a particular Vyu/Vy, pairing is replaced with a structurally similar Vy
sequence. Likewise, preferably a Vi sequence from a particular Vi/Vy pairing is
replaced with a structurally similar Vi, sequence. For example, the Vy sequences of

5I'11 and 2HD9 are particularly amenable for mixing and matching, since these

324,



330, 331, 333,
389, 398, 414,

334, 335, 337, 338, 340, 360, 373, 376, 378, 382,

antibodies use Vy sequences derived from the same germline sequence (Vy 4-34) and
thus they exhibit structural similagity.

In particular embodiments, the invention provides a defucosylated monoclonal
antibody, or antigen binding portion thereof, comprising:

(2) a heavy chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 1, 2, and 3; and

(b) a light chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ IDNO: 4, 5, and 6;

wherein the antibody specifically binds human CD30.

Preferred heavy and light chain combinations include:

(a) aheavy chain variable region comprising the amino acid ssquence of
SEQID NO: 1; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 4; or

(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 2; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 5; or

(a) 2 heavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 3; and (b} a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 6.

In another aspeet, the invention provides defiicosylated antibodies that
comprise the heavy chain and light chain CDR1s, CDRZs and CDR3s of 5F11, 17G1,
and 2H9, or combinations thereof. The amino acid sequences of the Vi CDR1s of
5F11, 17G1, and 2139 are shown in SEQ ID NOQs: 7, 8, and 9, respectively. The
amino acid sequences of the Vi CDR2s of 5F11, 17G1, and 2H9 are shown in SEQ
ID NOs: 10, 11, and 12, respectively, The amino acid sequences of the Vi CDR3s of
5F11, 17G1, and 2H9 are shown in SEQ ID NQOs: 13, 14, and 15, respectively, The
amino acid sequences of the Vi CDRI1s of 5F11, 17G1, and 2H9 are shown in SEQ
ID NOs; 16, 17, and 18, respectively. The amino acid sequences of the Vg CDR2s of
5F11, 17G1, and 2¥19 are shown in SEQ ID NOs: 19, 20, and 21, respectively. The
amino acid sequences of the Vx CDR3s of 5F11, 17GI, and 2H9 are shown in SEQ
ID NQs: 22, 23, and 24, respectively. The CDR regions are delineated using the

Kabat system (Kabat, E. A., ef al, (1991) Sequences of Proteins of Immunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NTH
Publication No. 91-3242),

388,



416, 419, 430, 434, 435, 437, 438 or 439. This approach is described
further in PCT  Publication WO 00/42072 by Presta. Mreover, the

bi nding sites on human 1gGlL for FcyRl, FcyRIl, FcyRI Il and FcRn have
been mapped and variants with inproveg 38 bi ndi ng have been
described (see Shields, RE at al. (2061) T. Biol. Chem 276:6591-
6604). Specific nutations at positions 256, 290, 298, 333, 334 and
339 were shown to inprove binding to FcyRII1. Additionally,the

fol | owi ng combi nat | Genre ek of thest atiaadiseden Pad FrAi28ved e prigea-bindivgdi ng:

1256A18298A, SB&B&&E«S&&&M@%@& Bﬁfﬂécﬁmﬂz&@ﬁéél&@%&@ﬁﬂﬁz and 3

Anot her nodification % (}gﬁma odi es her |n t S (gﬁt g%at ed by
the invention PEFEHFALS rff‘?“ﬁ‘bc&qyc% 6Iédd§zf B\

exanpl e, i ncr eéses ditfeentyingiodigs @albe feedpund megh,whijoubiadath dniifogy ofisit he
antibody. To p@%@m@mﬁmppﬂﬁ vabgRaatah&)ﬁ@yma@oﬂIemamb t her eof ,

typically is reacted wth érp ene co E such as a
reactive est er PBfngRelatrd tH‘é‘F‘Ye\‘}%‘tnr \‘F@3Q)‘Ym¥15(‘ifs‘lﬁhd‘éﬁxedcﬁt5‘ﬂﬁﬂcﬁle§ns in
whi ch one or ﬁ@itﬁoc@tﬁ@arﬂfe@&t&ﬂuh@cﬁm&gaisﬁ}@mﬂmm attfTer eamﬁplebm«zs or
antibody frag SiS ar%]?&&ﬁﬂp T,séai_yi; Pref@'3 yw al k’oﬁDkss%cﬁlgr{cgs a?e 2 edt agé{l a an

acyl ation reactl n or an CAC reac PEG
mol ecul e (or aﬁlaﬁkﬁél oo, CORE ridjas CES eaquenod iy Eepﬂﬁwtﬂyln‘é{&)%queﬁ@ iused

herein, the tefa@?aca@%fﬂ@%thﬁ&u%ﬂ?szﬂﬁ]%@l{sedu%nc'e@ ended. R@e@v@ﬁs@ass any
of the forns of PEG t hat, have been used erlvatl ze ot pr ot ei ns,

such as rono (BAUEFERZeERIA m?ﬁ?he%lﬂﬂ?lcw %ané R e‘@FWé‘Pm&
pol yet hyl ene gbatolandl eqirhaierefdrablycerchlaiet wilbaatimet Smild BPRant | body to

be pegyl at ed | S8 281 ¥O0RY AbEEL, A0 LA e MELRRMS L 01 nReg oL 1 1O

proteins are kn can be a e an odi es of
t he i nventi on. ¥K& staypucesgamps @eatet iy @‘b%’%ﬂ%% OWOINWB midiaCBR al . and

E;’ 8 401 383 btéglbﬁm&ﬁwaw@aS@Jcnmalw;dﬂ@dseqaénca%mgmmmmg Aa&ebﬁodl es "
ond Vi o Sequent e R RARE A BhboEy to e o5 v ng

anti-CD30 anti bodi éscotrynglmdlahyﬂmgsw%eheVﬁveﬁﬁoamMWa\ﬂ@sc&qﬂuﬁﬂces, or
the constant rﬁgaoaelééaun%dtya&%ﬂ@ﬁﬁ&fuegtpgmom,léofcbﬁ]pr@ Dgl her aspect of

t he inventi on, the structura fleat ures an anti1-0D30 anti body of
the invention, e.g® B@eay Ulla?Gambking“?‘l@u SPEUSIESH Ao aqidience
structurally r @leatetoninb poasyhditaglofBRRIIDGR807, 8nhi Bodi es that retain

at | east one functi nal [ e of t tibodies of th nvent| on,
such as bi ndi ng to%bﬁu%aarﬁ&?ﬁbvani@}cm% e rbnhe 2or Hor e "PE €gi ons

of 5F11, 17G1, Seb?fedzﬁm@egrewwm%mﬁ@@@%@éﬁ%oﬂo;11@3111 1Be conbi ned
reconbi nantly wit h(c}Emaw&yJhﬁiﬁmlfegfoﬁglﬂ)@%o@?f%@&n&{zwld%&m&0

create additi Onggiéddf% fgggrlg%]?ac%slé &gé}%%&s&%s 13 i andCI:DSO ant 1 bodi es of

t he invention
(d) a light chain variable region CDR1 comprising an amino acid sequence

selected from the group consisting of SEQ ID NOs: 16, 17, and 1§;

(e) alight chain variable region CDR2 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 19, 20, and 21; and

(f) alight chain variable region CDR3 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 22, 23, and 24;

wherein the antibody specificailly binds CD30.
In a preferred embodiment, the antibody comprises:

(2) a heavy chain variable region CDR1 comprising SEQ 1D NO: 7;

(b) aheavy chain variable region CDR2 somprising SEQ ID NO: 10;



3 9 Oher types of nodifications include those described in the

previ ous section. The starting material for the engineering nethod is
one or nore of the VH and/or VK sequences provided herein, or one or
nore CDR regions thereof To create the engineered antibody, it is not
necessary to actually prepare (i.e., éfpress as a protein) an _

ant i body having one or nore of the VH and/or VK sequences provided
herein, or one or nore CDR regions thereof. Rather, the information
contained in the sdgudnogsin tagabisedorstDR3vempdsay SEQUD Mak: €3;i al to
create a "second gepsiahi fin vSEALERS ri.ved.tr he original
sequence(s) and thg[rilb t%gc" s_ré‘éo?\% gglnlg@z%ll %npn§¥$ggnlge s';ig’i S prepared
and expressed as a ({rbliedf fhein variable regiop GPR? prylvyising FERWOI®AR; aadbodi nent ,
the invent | on provi(ﬂeﬂigatd{ﬂﬁb@idb]éﬁgioxpd;ﬁm&dﬂgsi@”smm@@g_o anti body
conpri sing: T anofher refei_f(eglgm%rdiowtd cnagm § i %0 a _heavy chain variable
regi on antibody Sequénce conprisrn etflence sel ected fromthe
group consi sting of(aSE@yBhki@sariafls re@ion GHET SympaisiRR) KagOemce sel ect ed

fromthe group con .)Szitﬂegl\%cﬁgin éﬁ@ié@gﬁ%ﬂmg%%@%&ﬁ%%@ﬂd/ or a CDR3

sequence selected fromthe gr Ou% consi sting Of 13, 14,
and 15: and/or (ii J®absavyrenepEabls <eionChBPR eormigineFEQR NBoldy sequence
conprising a CDRL ¢dqlignceiseliantetod (TN bRLiH:QuQ B&asist i ng of SEQ

LD NGs: 16, 17, an equen el ected._fr group
consi sting of SEQ %b%ﬁﬁt%h% ni‘%? g’é‘%@?ﬂ’@’i’l%’?g%gw:g@dﬁ nce

sel ected fromthe & aliphtchpirstagablaregiof CIBBQoRPISNESEQZRN® 2. and 24;
(b) altering ahshd@spreRnel @lbbfeAGhnfifid) GSait hi n the heavy chain
vari abl e regi on antjbody sequence and/or the |ight chain variable
regi on anti body se(ﬂ@eﬁﬁ%"ytcgg%?a@gﬂh’ewgfm RSB REQIPa: At i body
sequence; and (b) aheavy clfady) vagabrresei CIR 2tchbaprastd: SEQUD &k ihody

sequence as a protgi ot ecul.ar hi ~t.echni ques
can be used to pregzlr eea?ncg?lgig%gigge%{oﬁg% foénrpé’?i“%%qollgg%' 1§Equence. The
al tered antibody s@ytb#EeyamblsspioadDRanomvising BEQ Fale: 1%

defueosyl at ed for nfeyaiigg chaievn@tdiags chrechasatREneb R 81.QRf ai n a
The functi onal

defucosyl ated al tered..ant.i - CD30. ant i . ..
properties of the Iel‘ci%égwé‘ﬁ 'iag%?d?géoél%g)% °Hrriyeg B ByNHst4hg st andar d
assays available in the art and/or described herein, such as those

set forth in Uhandaxd BtiESpaliRulr GerhhRWedikfo@™BL Iy, binding assays, ADCC
assays). In certal.n enbodi nents of the methods of engineering

anti bodi es of the PRVERTFOAImEE atsfsawloied antivedviodtie suertiedcamrigont v or
sel ectivel y alhemgciaid vasabiqragitn fofn Bpartaitid geeBOneaRt duie din &R LR,

sequence and Losukting.-npdified anti- Q _antibodies K 40 can be
screened for %?%3{; n%%éf tlt{lnglﬁ%gbr%lfg?n ocf“hié?%ﬂ%r ef“gﬂjﬁﬂggf’lﬁﬁbrti es as
descri bed her &MRUogRbPERiEHRal net hods have been described in the art.

][:OF exanpl e, PCT %béﬁﬁ@%,iiﬂmpr%&éeén@%%éﬁtﬂ&hv%ﬁﬁLro@lﬁ&%r i bes met hods
it agenesi o COCRATEN P OuiE] Rt PEP e B a8 ot e TR eof
Al t er nat i vel ya hagTchrinbyhiiabiicegiom tNOs BR/HRIEEFDr Byrividrzat « Binsalvy 4descri bes

methods of sk ARRBLEARLANAL-ARLAL A% IELDEAS, UR.ORLL M2

e
physi ochem cal properties o t1bodi es. Nucl erc Aci geti%es
Encodi ng Ant i Bldizenpthe inentipniravidss o defucosylatedmonprionalasifiwdy, oofn t he

invention per imigdsbiidngHagioR theresiCdothpBH R bdve ShaiNAtiat BN QG Em L REne

anti bodi es of the inventiaon. The tgr %ﬂuc gl c. acid nolecule’, as
used herein, TS 1 ntended tomherayss HRAHS M Eewn b saibabrmaiiaibecul es.
A nucl ei ¢ aci deds$IDBe ulneneteey pisrred anglodimsitrtaniciedioapraidudd e- st r anded,

but pref erabl ysaicssvGad s At '1 It .I.It])e
present in whoil1 g@t %]ej I EH og?%ggqg%ﬁ& Rﬁat@%ﬁagéﬁg%ﬁgﬁe?gfwf% |Sougfi fied

or substantiat’ AP &eriable Rigion tetie fae PeodusE ol fesived finst alvadn Ve 15 r ender ed
substantially pure when purified away from other cellular conponents



chr omat ogr aphy, agarose gel el ectrophoresis and others well blown in
the art. See, F. Ausubel, et al., ed. (1987) Current Protocols in
Mol ecul ar Bi ol ogy, Greene Publishing and Wley Interscience, New
York. A nucleic acid of the invention _can be, for exanple, DNA or RNA
and may or may not contain intronic séfuences. In a preferred

enbodi nent, the nucleic acid is a eDNA nol ecul e. Nucl ei ¢ aci ds
of the invention can be obtained using standard nol ecul ar bi ol ogy

t echni ques. Fo@manwmﬁum&egmmmpmeaﬁemyhwﬁhyhmﬁddﬂmsIﬁ@m@mgpﬂ@@ﬁidonas
prepared from tyansgepi I | in  genes as
descri bed furt%g? beIg&ﬁlﬁkﬁﬁﬁgg%%%og&mgggﬁgnpnCH@ @%ﬂéavy chai ns
of the anti bod;?n*fﬁa’a@wgwém@fﬁfaﬁ mwaﬁdwhmm@mblhwoww thndar d

PCR anplifi cat mﬂumfcﬁwe(cmm maﬁvghm geu@maergﬁrtheaﬂtsowmﬁaxgbt ai ned

froman i rmunog]| S|n haedls
t echni ques), ngc erc am%gﬂ’ghlé1 t%égrfﬁ%’éedg’ﬁ?? %if’d YeRER PR ‘?Fé‘r ed from
the library. defucoptladdanmedomisotimis ommadtsgemrbhﬁm@ﬂosmndiferebﬁeommviﬁg]tl on

are those encoglhﬁ!gcﬁaﬂ?va)ﬁble're@&zqhay{sﬂ%%%ﬂ%%d%e&%? u]‘rgi.n 1191 and

21-19 nonocl onal "anti bodi es. sequence enco ng the VI I
sequence of 5F§“Te1V?e?H’dWFHFWdBE@’ﬁ@W@dSMHWh@DM sequence encodi ng
the VL sequence of I5ﬁ15noﬂﬁr1&&m\mﬂem15bdﬁﬁ§9, ﬁ&nb&lorﬁﬁow&la@d%ﬁ@auence
encodi ng the V n f ) The DNA
sequence enco d%;lﬁl%%ﬁ)ﬁq &@ @ or an aujfl er{libemdh quir.?arith?r%o »H-gm 16.A1 ‘ED NO

34. The DNA sequené@ erf@mmxaqgaheh\ercw@aefﬂ@n@elmlaﬁmasro@c@ﬁm in SEQ
| D gng ?% N-Cr)he%% SROVBRGE VE RSO 308 gteﬁ}%[vﬁ‘{bh engﬁg%@%?c?;md%meﬁé shown
in ment s. encodi ng and

segments are of)?%?fth@dgﬁqlgﬁ% %‘i% 8‘?‘?‘%‘?’1’?@&% be further mani pul at ed
by standard reconbimantcoibhiise¢ Bizhinhguesiablé Bpicetkaniphepbdcc@ovititedt he
variabl e regi Oﬂorggﬂfﬁﬁant\& LflﬁJlAb? o?ﬂg%cge (?)Ii}ltch pn%géé tﬁ:cr@r{nﬂ) agﬁgcqﬁéncé Q Fab

f ragnment genes or to a se v7gene ese nani pul atons,

VH encodi ng th G RIRINGss2 T e 2P Tepspiiralieed t o anot her DNA

fragment encodl Ng ahot RewifiPbeko hekelerss, an ant | body const ant
region or a erX|bIe I|

. et erati Kk ,, as used
inthis context, i &5 ncfmgs’réamﬁ?i‘gﬁ@iﬂa ‘ioﬂ" aqoﬁéﬂ%/\/é) AV ﬁggr?‘é‘nt s are
j oi ned such th%@mmlhefaamubed)d@ﬁuﬁ‘éxe@défm@é‘gu@B\ﬂt@défdl,bg;rasﬂmemtemsw

fr agnents r emedg| hlﬂfb&d’yaﬁﬁother prefc.nedTﬁFanli E?Hﬁna%@r? 8 @g)’/'tapda VI
regi on can be ﬁonverted to a -l'eng eav

ain
operatively Ii g2f remplee! @W@H’Fﬁ@%ﬂf‘?ﬁ\éﬁéf}héﬁ7 ENAWW%CUI e
encodi ng heavym@hﬁwﬂméﬂﬂsﬁwnhmmaglQm&hﬁ5&&&m¥@H&d&@@aﬁhmﬁ3) The
sequences of st.ant region gen in the
art (see e.g. Q‘dﬁ@%aﬁ&ﬁ%éy ﬂk%nfv,ﬁ?c{‘ ¢ i@?ie) %ﬁﬁl&g‘% B %f\?’lfflggg{’}ns of

| nmmunol ogi cal Yaft¥rasd Vi B taspecivslyt is 8 2Hpdbodpepar t ment of Heal th and

Human Services, N J’EE!RbHJ]Le!r&@E h@ﬁhn%@}bo@ﬂeﬁmg&%ésa)ea@%gh%afl 2GRN S
enconpassi ng these st andard

be, PCR
anplification. egﬁ?éﬂlﬁtég @ R ?tr‘ffc°6n%f%ﬁlﬁo’i“e@F%?F“@&W‘"‘B’é“eé?ﬂ“?’ﬁﬁfﬂwI g02,
| gG3, 1 g4, | gAablegégionk gf th aptiboklg e cloristl dnin arseginOifst vl hurh$Ermline
preferably is;a8Rul 9t f.r agnment
heavy chain géneu 0% he l%faAeg%g%ﬁ%%gL%udégﬁhﬁ%ng qg}ag mma Ous‘fl nked to
anot her DNA nif&¢H# l’émé‘h’(‘f’&aliﬂ?ﬁ’é‘)bbli‘ﬂ apnes prh fie Melbqféflf?ﬁ%@ﬂlscre@n@taant

regi on. ; hﬂ_lfﬁll z}nsmh@tceﬂufgm Jme,addpmgeatoh @ha?: with ﬁag bIQﬁerp@ Ehlérl?%t ah
converted to ull-length |1, ¢l ab |ight
chai n gene) b?/&lcl)] er at t‘g %ﬂmlls T%{ﬂg"*ﬁ%’ \/%@?‘Féi ’Eﬂ’f’h\g%ﬁﬂﬁﬂ ﬁeﬁﬁﬁﬁot her DNA

mol ecul e enc oéﬁmglﬂﬁ]h@lhh ﬁ@mm@habwdmﬁ@taa Atch begimpming@e. anmlbecigequences

of human |i ghteq qé}@émseqaaﬁlamhbadﬁwmn%%ﬁséan&cég%?mahg fhige art (see
e.g., Kabat, 1991)° Sequences. of Protei ne &t

| munol ogi cal mi“ﬁ’f“@fﬂg@ihnﬁ% g waﬁﬁdmﬂﬂa@ ampeslstnatpriumgr eqgeltet h and
Human Services, NM Publication No. 91-3242) and DNA fragnents



The preferred animal systemfor preparing hybridomas is the nmuting
system Hybridoma production in the nouse is a very well-established
procedure. | muni zation protocols and techni ques for isolation of

i nmuni zed spl enocytes for fusion are kpown in the art. Fusion
partners (e.g., nurine nyelonma cells) “and fusion procedures are al so
known. I n various enbodi nents, the antibody can be, for
exanpl e, human anti bodi es, humani zed anti bodi es or chineric

anti bodi es.  43mmunoglobh@iniseerce thatris desesbinis@@ehcafit.| hedises idhtit)kemhpr esent
i nvention can t f

nmonocl onal antPEug&gHﬁgﬁgpggﬁggm%eéggﬁgﬁgﬂgﬁﬂﬁgHPBN%K%ngg ing the
heavy and | i ght d&he I%Hi (Fi PR OB errdine iapmoBRgl SBliricaRetk ofap pantaire

muri ne hybri domaidheit ﬂiﬁ@lﬁ:ﬁ.‘ﬁ§as@&ﬂpaﬁﬁ@ tﬁ@@ﬁﬁdletsqu&z@@ti@t@ fd&%m%r i ne
abul i n. sequences, usi andar.d, | ecul ar

e.d.,. human
bi ol ogy t echn! ERR Rer AR A GRer B B R P & S Btty . ¢ he
mi ne vari abl e rrégporidweem aseedtddhiknth andbotiutypirelly resan80% @eiticn &, usi ng
met hods known i,p;h Q&dﬂ&c{ucrﬁc@ & Gmbho am&-‘keélenf %ﬁﬁeéd b?ka hu:ﬂau%guﬂi%%Rt 0

Cabilly et at). To create a humanized antib

regi ons can be PREGRPRHD gﬁ’?&“&f’%ﬁﬂﬁﬁ”ﬁ“@@é‘ﬁﬁﬁﬂ?% igkideng e e ' mown i n
the art (see eafibpdids Eemd:?ﬁlhﬁmﬁ/hdﬁ@om Bred 250 SR 0 ilhitogbbulia Ridind ol

Patent Nos. 5, 0 089; 5.693 370 to Queen et
at). A variety §%$én%esjof°ﬂ§ﬁ§ o ER Glg%dncz}n eesgqug?cggk%‘oc {1 75He art

t hat can be usé@’%néﬂ%hﬁéﬁam@ h?lqi lpast 3586, errevdmaiiaast 28 SBALHSBDBOI%Nt | bodi es,

for exanple, AQkfcakiefhine aﬂad s@ﬁl’éﬁcla aezthe a!r&o%md%&an@e enbbdRE by thé §§nlﬂm M4,
M67, and Ber-H8 Hﬁl&{e embodi nent, .t he anti bodi es of

the invention éf?%unﬂ’é}%lh ?FGF\ Qma%v&a?déém‘gﬁéwnﬁamwlwﬁ@el onal
anti bodi es di r eatntit sagrenca il BPBH ne anre fen Yendtcedcddiffadntg fbnarsgeni ¢ or
t ranschr onoso stem
rather than t peﬁiﬁ%cgcgse&%&}éhéaged%g%%mggnr%%lgcn| [ anddl{mypgc%?&onosom c
m ce include rrff'é*é‘“rc@FseWP Bemangrihedsens disglayen parathand, eeevamep mamMb ce,

respectively, amh,ar Emﬁlﬂ& sceldifrr @by trdneheifitshcliQe i@ kibo@ vy lWMan 1 g

m ce. The M melmmun 1%?1:}&' D (I\/bdar ex, Inc.) contains %uman

i mrunogl obul i nggene moni Poet RSt encode unr ear ranged human heavy (p,
and y) and x light chain i munogl obul i n sequences, together with
targeted nmutat oRS.Joldhnibfi@Gt i vate the endogenous ji and I c chain

| oci (see e.g., Lonberg, at al. (1994) Nature 368(6474): 856-859).
Accordingly, the mce exhibit reduced expression of nouse IglVl or K,
and in response t oliyramsthaainbeiinert, hd:fntiodusaddhsmBinkeay and |ight
O SO R A R AL EIOG RO SRS, DAEILD 1
(1994), supra; th%té%hém@agoslwowﬁméwgcld Nauefices ohe mplprid @piRbodies described

Experi ment al PBhaiBeeheg ekdithded@din ileQrded fubstiohh pﬁﬂghﬁgﬁgﬁnﬁ—

(1995) Intern. 65-93, and Harding, F. and Lonberg,
N. (1995) Ann. Clﬁ%?nhbﬂ%g%or}%?é?"e%ﬂ 536-546), The preparation and use

of HuMab m ce, andfirlergpéEnbaingeniodirbida dafinssytuid ricachlday! asibedly, 66 ce, i S
further descrifegd.biRal, Jrg;,thelm £ 64 {49 search
20: 6287- 6295; ch&I1 JreYoriimindent o g e ok o By eaf O Ll 13 gy 5:
647- 656; Tuai |qh%"falflb15¥egl°{lf@9@5n Proc. Natl. Acad. Sc!. USA 90: 3720-

3724; Choi et al. (1993) N&Edﬂcﬁzy%ﬁiahﬂﬂel@gi&ﬂc%m as%wmm,am& et at
(1993) EMSO J.

et, at J
152: 2912- 2920: Seqf‘e“"?%‘“ i %.QéaStEHQ h"m‘?&%’bs [ 24 %‘H‘f SF%‘ﬁléﬁ”q‘?ﬁ?ﬁﬁB’r“Sﬁy 6:
579-591; and FQI@hWHIS@ngfS%@IIhNOS (1D96)3; Nat ur e Bi ot echnol ogy 14:
845-851, the contents of all of which are hereby specifically
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




45 for exanple: U S. Patent Nos. 5,223,409; 5,403,484; and 5,571, 698
to Ladner et al.; U S Patent Nos. 5,427,908 and 5,580,717 to Dower
et al.; US. Patent Nos. 5,969,108 and 6,172,197 to McCafferty el
al.; and U S Patent Nos. 5,885, 793; §,521,404; 6,544, 731; 6,555, 313;
6, 582,915 and 6,593,081 to Giffiths at al. Human nonocl onal
anti bodi es of the invention can also be prepared using SCID mice into
whi ch human i mmune cells have been reconstituted such that a human
anti body response can b@&) gefieliglitelchinypaableirvairmpmzaistson ami8oedid mi ce are
described in, {Qn.£XamR a@leaétJS@bhﬁﬂntlo%E\Is tcNﬂ%mm% aég @q&%@ s@l@geéﬁ'ro% 767

to Wlson et al. Inmmunjzation of Human Wen human 1g
nmce are used ﬂ’@“?%?f‘%%mﬁm@rﬁqsbﬁéﬂé‘g&df‘ the i nvention, such mice
can be i mmunized with a(cpurthfelaﬁdo@rsp@tmamhadstphmmmoon of CD30

descr 1 bed by Lonberg Renk s e buBle it it B Syl e a8,
Fi shwi [ d, D cO0AIOS9H 00 8)7oNaTor E5%Bhamobei e loypabaees BAfrggmre, dvid PCT

Publ i cati on V\Da&%émaﬁlg @p&dwé%%élﬁ%él}ugﬂs ef @sah Eg'béateé Rend¥es® M | | be
6- 16 weeks of

irst infu For _e urified or
SO B NI S ANE IR IR N T
i mmruni ze t he h@Empiid-grenede PCRim@lpet miragpeals) §f one or more Mdatiandidd

procedures to %@gﬁ%k&oﬁﬁé 43 W }gggg %Jf@@)at]cst@?tgftﬁoeq,:o%l% QD30 are

described in P I'1 cat ative experience with
various anti geWﬁTbﬁﬁ@%ﬁﬁWﬁ‘fWﬁmﬂ { qinding SR wingthe dindigg eyl when
initially imuadsgedd lhel?elui’ aNRleicta6in @Blchies bAcRingMEQ DA 08 areiswaANp! et e
Freund' s adj uv é %ﬁl d by every.other week |IP immunizations (up
to a total of gl? & gen in inconplete Freund' s adjuvant.
However, adj uvant S fotufrd herblhaha fercent hath@oga bewern $wo dngumradidiserubracs is

effective. @rﬂ%ﬁ:ﬁt%‘ﬂae Wl Gadh lb§wéelﬂ al B RRSRRCerRbeal Myant are
found to be hi ghl'y 1 mmunogeni c, The, i mrune response can, be_nonitored

over the cours “6‘?6“ thravq Sterﬁﬂﬁ"ﬁﬁe%’étﬂlf‘ﬁ’ﬁm’ﬁPB@%‘E‘&“W@H““&?%?%W“%S&%‘? es
bei ng obt ai nedubge sre@ieﬁ@e(zbj %aiombﬂogeek‘&ofﬂﬁht&anioaﬁcrmﬁmm oh@siseseened by

ELI SA (as deSC{dOF%&lqnﬁ mtci V% ufn?’cnc nurﬁqber of \é\a’{gg Qn I)I]Ir;rllgﬁl oq’ngchéﬁp, nt?hx%

anti - CD30 human In can usi on ce can be
boosted intr av@rbeu@pcymw fpﬂrppﬁmﬂm@m&@ oflthy Gvolsedfuences. Faeeaniphesen efnd

renoval ?f t hesey %Im%@ghdtdlafmgﬂ1§at1@%§%%§1@16&ﬁ%¢be@fc§1 ﬁvﬂ%q%&sfcﬁfbceaCh

i muni zation ma Q be perfor nmce are
typically i m’ru?ﬁ%/‘f%‘g‘eli‘eé = %?H’t‘"‘?ﬁ 0“@%5&\/3%9&8&%‘1-&5’8;} AR HCol 2
strains are useshnplbsbeledi tion, both HCo7 and HO0l2 transgene can be
bred 46 toget her il @il EorlTBef IV B0kebiiReo b b MmN

heavy chain transgenes (HCo/ Cenerat |

Pr oduci ng Hu rra‘i"f“ SHYEGEgranaREtth wiwert packige (aﬁ%ﬂéﬁﬁ fton To
gener at e hybr i gpmRswiic@ese) fighe AV pRNoRP Ak aady g'abed@esfm sct, he

i nvention, spl tes. an de.cells fromi m ce
can be isol at ebg)n érggﬁg%(‘jg?%h aﬁ&gg}&r’ %g’r‘i?ét"éﬂ it Frgl SR %Telenl i ne,
such as a noustromyddotdreor gwinp agid weuenﬁﬁheanra@sdﬂmnmgi l'rsyrbthedlsmm ehn be

screened for t@%@éx@%@?'l@iﬁeﬂ&mﬁﬁ& 'Agﬁ rhzé@ﬁ@’li '1@(198’85)! v@@ﬂ'h@ssbcmlzor
exanpl e, single cel susgjenm ons of ‘splenic ﬁﬁ’é,l\ylt es from

i muni zed m cem‘ff’&ﬁ"aﬁé e, e 4G REane [gEin ¢ %“W & "BE63- AgS. 653
nonsecr ef i ng nes&Ee taeed @ﬁ‘&n@tﬁbhﬁl@(dﬂ_ﬁ@d 2@l pedAHBOY 4. vih bt PEG Cel | s
are plated at %pcgnt?c?éntfﬁfjg\lvé/ gxfro ammo ac1drs]e fu:!:n %s c?nob gtamune% uglﬁﬁtker plate,

fol | owed by ncu al ni ng 20%
fetal done Selﬁftﬁﬁlﬁm%%l%!a%h (ablfsfn@ﬁﬂ 681@6 4%6P’é@)) aBosibmivgéoh his|GEN) |,

raM L- gl ut am ngsorpbrafthi ko §6 B BopMAMANE GCERIM kB Rskald (DaRatMEV:

2- mer capt oet hanol, 50 units/ mm penicillin, 50 ng/ n%(st rept onycin, 50
mg/ M gentanycin and | X HAT (Sigma, the HAT is added 24 hours after
the fusion). After approxinmately two weeks, cells can be cultured in



For exanple, to express the antibodies, or antibody fragnents

t hereof, DNAs encoding partial or full-length Iight and heavy chai ns,
can be obtai ned by standard nol ecul ar biol ogy techniques (e.g., I'CR
anplification or cDNA cloning using a Blybri dorna that expresses the
anti body of interest) and the DNAs can’be inserted into expressi on
vectors such that the genes are operatively linked to transcriptional
and transl ational control sequences. In this context, the term
"operatively | imkddiw.ies con), esigheithd: 6 Biveam 62 hakix am Iﬁdﬂ\t{iﬂomdeyuxgeelﬂe is
ligated into a geld h tr qgﬁ[} r tional
contr ol sequengéﬁ%\t}\%%%fﬁgcl{ah{z’ﬁ}gtﬁb(rgqg%{r%/lgﬁ tthI lt&q?zé%d‘gg frgnctl on of
regul ati ng the trandepypp idmtigmervemansimad i sehenceseapbtdelsadyedgene.

The expressi Onuéll%‘llé)d"lgoﬁﬁﬂ'l @Em%&ﬁlaﬂnwm&f(@mﬁ@qyﬁ%@@z arig-1ghosen to

be conpati bl e ression he, apti body |ight
chai n gene and%%fg) lﬂfﬁil = REERRAE H'ﬁ? fhe &W@%ﬁ%&%‘ﬁ%gh P&t o
separ at e vect oPABIZ0 mgherem#lmtabal, # gop ldpgth benglérd $2 ande gemetltyed4.ilnt o t he
same expr essi OEHc%%ﬁ tﬂQJ pechrﬁ %aﬂ:ﬂ} B ;Y w.g(i—l{?ﬁ% alil Eqﬁeﬂc%@ Edned fdét&%ﬁue& he

expr essi on vect or st andar rgation o
conpl ement ary Fsé@tﬂﬁﬁ Neeqlgiprocpd g§n56]h(thH@ Ba?r’tf’r—ﬁléﬂ? JeTe)) plegrfhie ibichnd
vector, or bl unts beﬁdnobﬂpgtaﬂéd{ ﬁﬂ) ﬂlef Gm}réﬁiﬁﬁ ﬁl'ﬂQtGGHhoﬁWa;refSaGQ{fge (pfirBIENt ).

The i ght and A hain v i ons..of the odi es
doscri bed her et iR kol bR Fer s AR HoceF 1 PR RIS s of
any anti body i gotweibt ByS.ilAdarivi hg, ctrhelrﬁlallﬂmve)epir@ész, orf, fiecb.or s

al ready encoding h %@Hﬁiorﬁhﬂr@lt&@ﬂ%l B pRREh sl:du%%s #hal 'pﬂ:séﬁ@fﬁ§én§&1t
regions of the desired isotype suc R VI ; segment

operatively | i fREGHEPeFE2 q%%%‘fﬁ’?(‘%}" P\‘i\ﬁf%‘ﬁlaﬁea’f‘ﬁégﬂ?%?”é?c ‘&HB”SF%e Vic

segnent i s opeiabr axehyle,lidentife ebldted stdnencdsl Sobgerehts cind Helpeifortub®using @teOr .
dditi |

Addi t i onal ly g{mﬂ}ééﬁ %&h %Js ﬂﬁ@r&ﬁﬁ@kﬁ@éﬁo %J%z %?ﬁ ;I 5‘46@%t°r can

encode a sign es se i body
chain froma plpin SeF%?@esémtiel?B@meﬂ‘ﬁh@@%%a’rpg@@ é‘ﬂﬂﬁﬁé@ into

the vector s UC\horﬂlblagtﬂl 1Hhe osﬂaﬁraﬁﬁno B@@Eebﬂ:ﬁceh SorholldpkR o e 'ufuﬁ@df%aoﬁ&ul&she
amno term nusf n& q%‘(“?/ {1 %%ne The S nal %e can be
an |mmnogl obufi enéve@tﬁ’& ol %fBPe I '3‘?%‘??5’?“883 PUSHO ptl de
(i.e., a signabLi8pen beutflicagms @Sqlﬂ)ﬂilnmm@glaﬁb{l]?ﬁ?hN@nim@zda)Res

" addi ti on L Opslires R0lsi0 Wihok Bl e BEASSana difpl BERETPLD %press' on

vectors of the i nvention carry regulatory seqguences t at ‘control the
expr essi on of ‘{cﬁétﬁﬁi‘m%’ﬁwﬂﬁﬁﬂfﬁh&é’%@mﬂ? &%&@TST@@IFB LA&HR s3dhin
"regul at ory segeteBeehipt/SwiwicBinttedihfey. i ncl ude pronoters, enhancers and
ot her expression control elements (e.g. polyadenylation si gnal s)
that control the transcrl ptlon or translatlon of the antibody chain
genes. Such r eijuibed th Eerpgstive Modifieatiosscr i bed, for exanple, in
Goeddel (Cene ExpreSS| on Technol ogy. Methods in Enzynol ogy 185,
Academ c Press, S be appreci ated by
those skilled in t é""’%”‘tbﬂg G%ég%f@é?y&ﬁf%?ﬁbew P e BIVEIIOR BHPRIEE f or |

i ncl udi ng t he Iselyebdit vniatdd regiogiationgyCridagOBRT g CDnmyeqde:p&mdd on such
factors as el Gufic e @nmggmggeéﬂmt DRE ! WG whdfla ! €vel
of expression 6 proteln esir erre al at or

sequences for OrapATRAs efiheprodR @é*@lceémp@é@s@@ﬁﬁeﬂ wem%red ereaqes és@rre nts

tha’:1 di rect hl@ﬁldp@fﬁl/eSaﬁ'f}odﬁ{s@&s@;hH&dﬁéf@ﬁ @S kPN, 1761 r&xmmé ' <.9£n cells,

such as pronoters gnd/ o nhancer erive m,,C Qvfrus

(o) S i an T GO EGHOT Mg mTPES eGSR TAdEE 1 us

maj or | ate pr dwstier! {roxdiVes @heandCpal spdyrdies mﬂueemmﬂtomvabop;durgmmb ral

regul atory Se%b@ﬁfbﬁ%ro%é’s a%ﬁlb@ﬁged ﬁ%%ﬁoﬁﬁanﬁ%y,%})&%gééﬂu{E [0MBs er or
ts

f3-globin pronoter. Stij) regul at or osed of
sequences fr ofieERoh CHPRINTE & Frgrcden "@iﬁi@ﬁmﬁ’é’“ P‘I??HSF&C]BI% FREérardy st em
whi ch contai ns sequences fromthe SV40 early pronoter and the | ong




O her preferred exanples of therapeutic cytotoxins that can be
conjugated to an anti body of the invention include duocannycins,

cal i cbeam ci ns, maytansines and auristatins, and derivatives thereof.
An exanpl e of a calicheam cin antibody conjugate is comercially
avail abl e (Ml otargTm Wet h- Ayerst). 3! Cytoxi ns can be
conjugated to anti bodies of the invention using |inker technol ogy
available in the art. Exanples of |inker types that have been used to
conj ugat e a cytdRGxsequerces zahz Bgit chbindyriabhedgirdeombiging @DR1,ANIR2] 4ni t ed t O,
hydr azones, thlcqﬁ{tﬂg{]grg%e@ &5, disulfides and peptide-containing
linkers. A linker ca osen that is, for exanple, susceptible to
cl eavage by | ow pH wit hidh t Feheays eheisrratiablegeminuGDRgnequetce surveiepticbl e t o
cl eavage by praehRosaseqSdedbr88Q Ob NOERIL S 1Y, eleranbiak hzksmﬁééﬂ&{%‘ssed in
tunor tissue SlﬂJCh PS cat hepsins (e.g., cat hepS| ns B, C, D). For
further discussion’of types of cytotoxins, linlcers and nethods for
conj ugating therapeuti ch}lgemegglttghaaman@dﬁdamcméee@bMCﬁwn‘miheG et

al . (2003) Adv t al.
(2003) Cancer okl e scen ot YO IRY: 1285 48 %%gm‘%@‘{r’gemd@@”?g%)
Cancer COB: 20718%9%23 | en, TM (2002) Nat. Rev. Cancer 2:750-763;
Pastan, |. and Kreitmang) R thd anhb&@@ﬁéclfﬁaﬂyrbmdﬁaihﬁlmﬁ:ﬂmﬁi 9. Drugs

Rev. 2247 264, At Boar s e BREL W el BTN Yo ba b

conj ugat ed t o ePrpraigsdREmingacii %@@fﬁ@f £BQ @éﬁ@r ftl& oc I, edoriservative
r adi ophar maceubGadaSons@esor: LR Ifgﬁﬂ:hﬁlf? vﬁﬁblé ﬁglbﬁ) ERRRQGAN MERLES -

Exanpl es of ragdioacti Ve i sot OP iﬁ%@ be conjugated to anti bodi es
for use di agnoStFeaP I"ﬁ} o] i (<] g%é aVi%P Pres a&@l%‘m@é{ﬂw"are not
limted to, iowpdigh8dns therdi indbbher pydfrrell eriMB@ingenglhb liaey daabaiabibet hod
for preparing Ladi ebRTGARN HIRE LS GnER dasprktkrﬁpﬁtdsﬂ(i}ﬂ)tﬁtg 72k o

Exanpl es of radr oi hmunocon| ug es are commer bt €;

i ncl udi ng Zeval® AYPEsPIRETe PR&FFHEEE thereef rug)thedight %&mmtﬂmemﬁpkh

Phar maceuti cal s%);uenc&rtdmﬁrﬁsaa th@erm;ﬁﬁoia(a@tﬁe&a@fm 38 15,005 8Da%EE

radi oi mmnoconé ugat es  us ﬁ%o IP'[I bodi es of the invention.

The anti body conj ugates e T enti on can be used to nodify a

gi ven bi ol ogi cal r éspwhbesindrdernlfeongnuagvasequetey rodifindibnst’ 6 bendeanst r ued

as limted to 1§fc%§ﬁl%lacl@ﬁ@m &%nshﬂ?&o@ﬁ%ﬁfﬁaﬁggﬂéﬁw aFquchegﬁgﬂgl e, the
esi

drug noi ety %‘ %r otein or ept i de possessin

bi ol ogi cal ~ actT¥PEY Gt RHe WB‘idéic?iganﬁﬁ%ﬁ § HEPLGE sequeroe- ]i"rfﬂﬂéema‘f?
enzymat i cal | y maclificusont Dadide, amixio aaetsubvmutfohagmmhs dnbesienhs. such as
abrin, ricin Avfagidounign cxal Akl alggodd'opfﬂé RSLlid QKo @ Protein
such as tunor necrosis tactor or Int 9 3§ital
response nodi fiFErigues hepyvndnthe 1“'@F“Céﬂ%%'ld@ecmﬁWMWW@PCRﬂﬁ@ﬂfbfbukl n-1

(91, 1I ), It nt eﬁhﬂdgb:&lm@. @or@er'l'aﬂ;ve?an%lw dcﬁtsiﬂfs{ltﬁﬁ’c{cn%rg ofds %1' yJiﬁch%g)ém)mo acid
granul ocyte mace ny stinula act or,

granul ocyte cdf oér%y ?%F ﬁiﬂo @@l%@m‘frﬁﬂ?‘%ﬁem uedaigre smilapidegiia Fagidlisie h
factors. of Treiph midusedies lowing emjlugst chatps save beeh Hefmapadiciaer, TRksety to
anti bodi es ar %an%&s mc‘ﬁﬂ@‘i\@mo %ﬁﬁ’w b&zc’s1dAg]%33Ehs %%sine% J'uglt%ane)h

Ant i bodi es For | munaqt argeti ng
Monocl onal AntFifisgredaing gCé-‘H?&ré? a"ﬂaé?lﬁw aciRe hughasped pelpr Seflﬁ‘ Ghaé@ds pp.

243-56 (Al an Regldime, alsﬂ%gm&,%ﬁﬁ:}nmd;&hh@ﬁﬁ&ﬁih@tyr@ﬁe cys%’ﬁié b)), For

Drug Del . Ro t at
I s N R ?%%Sye )

Carriers Of Oyﬁ&%@mﬁ};b%@bmcbedlswe@atméergfthsmazp,ym]m&, iRewciewand | n

Monocl onal  Antichegh &8 ch B4 (e.g: %JDSO éﬁlﬁliyglégﬁgﬂw tg’g\bgl}laﬁ eﬂzsh@ﬂ% 'I'ﬁlﬁt cﬁngn'sb\n q

Pinchera et at (eds
Future Pr ospe8fr§‘ lﬁ%‘ @@CW?%%PF EDB'%%EIOG OfRaél‘it’@P@{b’éF}‘ééi“'i\WPlil body In
Cancer 59 Therapy , I n Monocl onal Antibodi es For Cancer Detection



I n anot her aspect, the present invention provides a conposition,

e.g., a pharmaceutical conposition, containing one or a conbination
of nonocl onal antibodies, or antigen-binding portion(s) thereof, of

the present invention, fornulated together with a pharmaceutically
acceptabl e carrier. Such conpositions3fay include one or a

conbi nation of (e.g., two or nore different) antibodies, or

i mmunoconj ugates of the invention. For exanple, a pharmaceuti cal
E:orrp_osi tion of cidie réplh\l@lhﬁiiih@gqeﬁa&ﬁnmgﬁ?s}dﬁ& fAmGR hd1ddd iin Ahilaatd bodi es
or i mMmunocon at.es t bind t ifferent. epit s on the_ target
it gen or  hal SAAGE g eRtl Rt hlbuntl Fltatee. BPERRR ek 0o
conposi ti ons ofi) beeeh (W el é)asinaihs Bineiane! brseyadesibedleeried i n' conbi nati on

therapy, Le., conbigigaitVetNin@bdiRt AR, mitHonEXR20PhSodudel Bindom
conbi nati on therapy can include a defucosyl ated anti - CD30 a_ntllf)ody of

the present in¥&MHIGRPEHIBR HEL A ARILIEY PEEEIGHE: Belngdy saturation

ant i - neopl ast i eytagenbdis; dndfileanmBibOnydieg ahHVODNOGHRECSS bY &raag@mdr. Such
t herapeutic aggigéi%ﬂjcgg ude, anong ot hers, steroidal and nonsteroidal
anti-inflammtory drugs (NSALDS), e.g., aspirin and other
salicylates, such as ibuprofen (Mdtrin, Advil), naproxen (Naprosyn),
sulindac (Cinoril), diclofenac (Voltaren), piroxicam (Fel dene),

ket oprofen (O dibsg. di fluni sa ol obi d), . nabumet one (Rel af en),

et odol ac ( Lodi fRFPSEHEES M sl TE e tibggics praeiayention ang
aspirin in high doses. O her exanples of therapeutic agents that can
be used in conbi nat}] e, - i i - L. bel ow
in the section on E%%gm%%%[bﬁg%&arﬁ’tﬂ%g%lﬁ%é 53%? ﬂ%sﬁlgf u%ﬁ%ﬁﬁ%ﬁ@e@h& As
used herein, "PrEPMAECET PRSIy INBERPEINECEH) uiikodies phikd igaionany and
all solvents, ghbapansta suiediomer wRad infBSlics AMtHidAACHheshd kpiRpdhas the

antifungal age -LS0t.9ni c..and absorption_del aylng agents, and the
li ke that are %ﬁ;’sl?g 8I92?@§P?1§9 13%%5:5‘??&31%’?”' 5?%‘?@%‘;\08 ?‘g‘i‘)ﬁlas C(?‘éﬁ ier is
sui tabl e for iidentifvEnedsn teimelbibirtrseess-emmpes (n i engdiissly paibdteer al |,
spi nal or epi dgfdml or3MtsBlaiAdikPRbaki Snather) WA ofnBl SGHER LA 1hvREHIRT ON) -
Dependi ng on the raoute _of admnistration, the active conpound, i.e.,
antibody or St¥anfiHuhGEMEiRdRsiandug Che0 bintineasraysn The Hiiesfipdet ¢ o
protect the compdpe ifiitinht biediapds «n 5811, and1ds2iend hohdvarD30at ural
condi tions t ha%m@%at%ﬂ%tﬂ{e\{e% a%ﬁﬁoqg z&%%oeltlquth thatanfibc-)rdh %or%bn%{nn%ceu“ cal
conpounds of the invention may In flide 1?.)ne or ‘noreé pharnaceut i cally
accept abl e sallvgian BD30; Rk amendinedy erl:l sgeopiingdproabimiting diiepty, bieftefhs t o a
salt t hgt r gt &Eﬁ@oﬁaﬂ?at_@ﬁ@jgf,t@dtnﬁiu&hl?%ﬁlﬂﬁlor E@t&a&l}@rﬁaﬁiﬂ@lﬁ effitd cﬁ?}@rﬁﬂ{ (
conpound an n i rt..any.undesired toxi col ogica ects (see
e.g., Berge, %‘aﬁ%f’sglfarg’fg‘gcg’("f@7%°hjt.mﬁﬁeéﬁst .ap§2 Pg%'g’f’-“f%.& Exanpl es
of such salts defecdspldied asibaiyadltdbibdsamtihs s spiapabniiasen Goiias 5N, Fallt s,
Acid addition Sajs 8 » GG LBRPSEARY] ﬁﬁﬁh&ﬁa&a%H&fbﬁqﬁféh&om&%gﬁe“' c

acids, such as hydrochloric, nitric g osphoric, sulfuric,
hydr obr omi c, RyREFEE BHiPRtdRbEsHEPrbRECARMPlETen WOM3/05882vwel | as from

nont oxi ¢ organi ¢ acids such as aliphatic nono- and di carboxylic

acids, phenyl -substituted.al kanoi ¢ acids, hydroxy al kanoi c aci ds,
aromati c aci dfﬁaﬁ“pﬁaéﬂfindgar‘mﬁti c sulfonie acids and the |ike.

Base additi on salts i npl ude those. deri ved from al kal i ne earth netal s,
such as sodi um POk 8gsdoRicd TREANEAS bURE intelidh it I AR M6 okl Kng 18S el |
as from nont oxi gr ani ¢ am nes, _suc S

N, Nr - di benzyl é‘f"%&‘?

h a ) )
XRHTE SR R B0 ¢ 1y PRYY U Ca fRaRces disslesspodaione,
chol i ne, di et haniok anterie fo catihyek e nedfiiamntiedy, phdE AbdifedaRtbodhRay hake.
A pharmaceuti g Sl 44 . 4 nventi | so. may. i ncl ude a
phar naceut i cal ;‘?d;pg((g:gg%t ‘Jé%{ngﬁg%%ﬁh%‘g%ﬁ%%t _ﬂf_éﬁjg{r%f) YEEY en%‘ﬁ‘?ffé%%eut ically
accept abl e anfIPBXIREORE &F Meve brpige scid rpgiduggpidhin epe pristhevaniabic tesigrd &gt s, such
as ascorbic acid, eysteine hydrochloride, sodiumbisulfate, sodium



55 ingredient plus any additional desired ingredient froma

previously sterile-filtered solution thereof. The amount of
active ingredient which can be conbined with a carrier material to
produce a single dosage formw || vary dependi ng upon the subject

being treated, and the particul ar nodé3of administration. The anount
of active ingredient which can be conbined with a carrier material to
produce a single dosage formw || generally be that anmount of the
conposi ti on whileh@eodidesxauldvetanae tinoret bR etionsGader aliyone Ut Of
one hundred peh,eEtinewhi ut 01 per cent
to about ninety-nine ewergﬁlo?l o@ghowub;omﬁt%&gcﬁ' B%Q%ecfnégeabl y from
about 0.1 per é’éﬁﬂ‘%"'e"ﬁ@) aBei g grsiguns witkip the Cqm%nifﬁﬂroéfsbffab*"wpfert@meabout 1
per cent to abﬁuteﬁ%rme;bn@@m&fﬂw‘anﬂﬁbhj ve ingredient in conbination
with a pharnmaceutical | ta .e carri.er ereglrrens are
adj usted to provi dgﬁ} ﬁ%’ ‘fﬂF%herﬁe%i%‘?“F’ﬂﬁn?getg%S%éP?r@“ﬁedg sGPRher apeuti ¢
response) . For @@ﬁ?&ﬁpﬁéiboaessmﬂgc}tmtb Giasisntigays eloatimilyitatugh eflino seyer al

di vi ded doses mRiuR&AdMRiEHEey Q%Wana f chgﬁl c%h@ergc ty@%mmnéq es of

proportional Iy reduced or increased ds in
the therapeut i B8Pt GREPofor i repsendhgediogpif quﬁﬁfh?g% at@@wfeor mul at e
parcnt eral confie&teHeonrs nfividRs aﬁeodxﬂa thkin de@lelel Qfisi®ATEDRE, Becanss

adm ni stration e.unit, formas, used
herein refers tﬁﬁgﬁ&%%a ﬁm‘“ scr e]illéos%ﬁflliogﬁ %%g?néﬂteré%“oﬂwtfsd’t”iflb&os ages
for the subj ectog=aress Eféol‘tﬂrl?,ﬂatf@ébod@a&lhtnummtfhemmmeraesmésmcxm mﬂmﬂgr m ned

quantity of ac&wmang:@ﬁmw@dy @&ér&%@feﬁﬂes&&x@&&@%ﬁn Aé
therapeutl c ef SSOCI]@'[I on.wWth the requi re har ma eutl cal

carrier. The sp Oé’é iSPé’SI‘?‘F BT OCT”ﬁ@gd%’&‘B’eﬁT@ﬁ‘? ?“t? %W?é““’é‘fsefiuﬁ@eﬁ nventi on
are dictated bjorandifidentecttoyy didgpiitdentro@nict @e, &HERILUNGREL.. o a!
characteristi C@Q@SNL:D;% 3§§§ 3%%7%9%99’”&% f@?ﬁ)?\lhﬁz 31 Licul arélﬁ ﬁr apeuti ¢

effect to be achjeved, ,{c I'ons | BFent art of
conpoundi ng sutH! &P Bef- Méﬁ Grrperu -4 8100Hel 003% HtSmBaitnt . S98REIS i vity
i n i ndividual sto Winter, andFDE, pasiti MdsS4, 3381 6105 58f 08 %9@%2'519@@,3’80 §75§) dosage
ranges froma(gut 9.0001 to 100 ng/ kg, and nore usually O.

ng/ kg, of the 551 e dy weight. For exanpl e dosages can be 0 3 rrg/ kg
body weight, 1 ng/ Repobsiowly, mtllgdﬂnboamﬂgbmgsxb@dgpn\pecita@huqacfefuvgc/yiﬁgd body
wei ght or 10 r%nkﬂoﬁpﬂxﬁbéﬂ?'tﬂgﬁuga{ bz%r%%bﬂg&tﬂ&ed‘f%ﬂﬁns d:hea]vgclg%/ kg. An

exenpl ary treat m%ge regi me .ent ai | nistration once pef week, once
every two week§™ ﬁﬁgéonec\?é‘i”?%ﬁl@é ek and (s scqugrses corptivinamelkise once
a month, once sweiesqyerde mh&lﬁorﬁ)ﬂae@mﬁcoﬁyﬁhyoﬂmm 368%813@

Preferred dos e 0 nti - bod of
the inventi on%lgﬁqglsu eﬁﬁgéd llzkmdgﬁg%\iﬁ\él 31)492 };?%17@%\’6 o \tﬂéfi gh%/ vi a

i ntravenous ad%%w@fﬂ?lwgleﬁconwm ftﬂh%em?amlﬁ tmdfym@@hﬂgl fgmvmﬂgroﬁﬁ usi ng

dosages, Chen ubrot bras Honther preks QI Iy (ol pRskmo a3
S L R S B
weeks. sHjueorsel me: an ° ghiGgko it tes W
different bi n%ﬂg,,&@&ﬁ&gnb&lf%h%seaz{n o glggn ni stered sinul tar:eousl y, in
whi ch case the dosag|l each anti adm nistered falls within the
ranges i ndi cat ed. “Aht %&vﬂﬁ%@a@%ﬂmv R hiter pyblid DA dmgbetsctSpte

occasi ons. | npedlivigl Sefheinaern nshf-en o SRR gé‘n’é ReRbhced @br &2

weekly, monthly, ..e t hree nt hgs or ye nterval s can aI so be

irregul ar as Ig EI?XI?N%SEB&M%%%SIW?‘@%W%% gﬁ%@éf‘@“@@‘*éﬁ&t"?ﬁ%iﬁqﬁo t he

target anti gebe orndtintie SEBaseiumal gerglomecqnatdriatibyse Gosabe ok He Beimest ed to

achi eve a pl a&rmwaﬂa;dogg% &q%%g)!@wefp%lgT{a@p%uA & {1_919913% kL, and in
_ n?‘rﬁm?y can

some net hods ‘%Jéo t, E;
5L A48 Fogipmi- Saﬂ%ﬁfmemr?fﬂﬁﬁifb mrdcase

)
be adni ni st er &d¢
| ess frequent adm nistration is required. Dosage and frequency vary



A conmposition of the present invention can be adm nistered via one or
nore routes of adm nistration using one or nore of a variety of

nmet hods known in the art. As will be appreciated by the skilled
artisan, the route and/or node of administration will vary dependi ng
upon the desired results. Preferred rdlites of administration for

anti bodi es of the invention include intravenous, intranuscular,

i ntradennal , intraperitoneal, subcutaneous, spinal or other

parent eral routesarcHervivesyiNGi SthiigttionNp. 9 6242eRawipb@. bl iengl e piThor

| nfusion. The ROLASE of ARKANEHR, \ALBIS!KALIORou i UaR, Bef,el N means

nodes of adm nistration other t teral and
admi ni st rat i onSeapsuaMRLByoRifREYIrEHe Legrt /i He) LaesZZ WbV Homrd Cox. I

limtation, inbraveneLsy) iiifanlySedhadn, Getﬂﬂhﬁsaﬁa,{ﬂe@mblﬁsi Revemﬁarmﬁ@cal ,
intracapsular lntrao |t,a trac ntr

i ntraperitone aP WIEH * ?mmu U;Btg%{ftjgazzé%%gae con n Csuo C Pf whlch are
intraarticul ar e@@ﬂ%@a@&@k@dhe@mbme@@@ml d, int raspl nal , ep| dural and

I ntrast enal I nj ect IPB%H@@Q&TII&JOH&E(RI@I&CGS for use m/ﬁlletaﬁﬁ%@{eé M%e%nvef%on arc
def ucosyl ated anti body of the . .ipvention can be adm nj st ered via a

non- par ent er al hpdiekae %ﬁih‘&tl"l‘a]é%snﬁﬂ"tr SpPciamevasssyRente gty sHedda) route
of 53 admi ni S@iﬂh&édm@ﬂfthé iﬂven&ma@l $xnildr fttheaNps 3l dr §-07 6dgatess, (SE@E nal |y,
rectally, subl #E%%lr Eés ortt eﬁ{k(]\'_%% A?ﬁ? or LG fran}a;l;pﬁ Q}%El{cygs BQ\%JB?S can

be prepared w carrréers gai rist
rapi d rel ease, 2& o) @sdla!m‘tfqumw@épnftléw?a@es off Bﬁemyprétopoﬁ'hc V»n@m&]dl ng

inplants, t ranﬁg@rzrsafalmpsamh@%m ﬂhxféirﬁ@d%@@% sHndt el asleiover y

systens. Bi odegrada bi .o ol 2 he used, such as
et hyl ene vi nyl g%{‘?:"‘é"f’ egions %%W?ﬁ@gﬁq % SES?E F190 G& EFRIRE | | agen,
pol yor t hoest er symuasglbbpidl gehalérh higic ihelfrandsioyk sntfmsrhm dgivkor the BBR

preparation of, &éﬁ% Ea%QgJaﬁédoga%laﬁ@@mmw&ﬁﬂc&'emrg&@%hﬂ&rk Mméafmn to

those skilled | e.g., Sustalned Control | ed Rel ease
Drug Delivery @ygrv@ﬁéf@ﬂlﬂgcrpbwﬁg%ws éarﬁxa%%efélﬁs IBéfkfl‘eé'?d that Fpoertainvew
York, 1978. instancél%hﬁmmamamnammeﬁaubs \QiESn tﬁét[fﬂankb@/oﬂﬁagndﬂs stesedn Wit h

el col Gev1cog B0 ol SRl Ol ISR B OGS
admi ni stered w3, 191 AE8TIE8L %@55 6y podd B3 @]we@@tlabn devi ce, such as
the devices disclogggy, érﬂrgyoﬁ-anﬁ?etrgg’ﬂn n%?ﬁcatén%%m&ﬁt%mﬁmﬁé&eﬁ&ﬂes
5,312, 335; 5,064,413; 4

wel | -1 mown i nptiiit &e ‘éwd{%é{a F?@&ﬁ &Q?@Pafwﬂfﬁée%@é éoeﬁh%fe%a%}%rﬂ‘fe 0B
i nclude: U. S. :E&h{o&l‘ﬂindhkg profberd& e @Qﬁ'ﬁmlﬁh@f@lﬁ adil® ¢y dSescanSiienipbaudt abl e

m cr o- |nfu5|on i ed rate;
U S. Patent No. B%gnﬁglég (%%V\ﬁ |scgilcsjgagiob ggfoﬁ‘gﬁdgo glg%geq%éew ce for
adnmi ni st eri ng meefop@rmg ﬂleﬁff%@"ﬂnﬂll’f’é‘yb%?hﬁ% oy gtisr f“lmﬁtoéﬂ@mmty of 447,233,

whi ch discl os eﬁteﬁscrmﬁbmaméu ih fed Q10: IR fQE d@@hﬂedlﬁb?duﬂ@d lf}‘@d!d@cﬁt i on
at apreC|se|n on.ra

di scl oses a va %f“gnﬂgqs %efe%#yéﬂllsgﬁ?%c Pﬂ‘%\ﬁ%&f‘%}ﬁ%ﬁpg‘é‘?%fi Gbov?) 3

conti nuous dr ugtraﬂlededvﬁreynutdjoﬁ m#Pde emino Ndd sulistin@es1Q6itionster édietidesscl oses
an osmotic drug, Qsﬁﬂcf\éﬁsgsamﬁm havtag:, gyll:&my 5 ARG of FRARLEEN S;
and U.S. Patent ] 196, whi ch di scl oses an osmotic drug

del i very syst eyt oThedesidyat Wi @rRreBe §F it ed herein by ref erence.
Many ot her such i nptafisly, iilehdtmeézyboﬁm&htemsmv@lﬂdlmd&blqe&xcaﬁﬁatdﬁnom to

t hose skilled in n

def ucosyl at ed ﬁntct[jggﬁ]?%ogloggf] a?tf]f‘)dllesh?/rélﬁ onm(!:m 10“?@?&‘% Cao?]g%lsqgo ensur e
proper di stri butiyehi yviriylysgioFempasiegfd e Vo CRE! izvo dorharising abawind er
(BBB) excl Ude%cﬁ%&%eﬂéé &mceéd By rR R a&s&mgpma@%@ NJ9, @am &rihat the

t her apeuti ¢ conpoungds the, invention cross BBB’ g desi red),
they can be fdFiin%4 éﬁue‘"’fz?ﬁ‘a"ﬁ’ﬁﬁﬁp}“@’ °Fy f?lirﬁ‘b@"(‘iﬁ‘é‘?" api) PO RBYHS  of

manuf acturing |iposones, see, e.g., US Patents 4,522,811,

| es of




In one enbodi ment, the anti bodies of the invention can be initially
tested for binding activity associated with therapeutic or diagnostic
use in vitro. For exanple, conpositions of the invention can be
tested using ELISA and flow cytornetric assays. Mreover, the
activity of these nolecules in triggefdng at |east one

effector-nedi ated effector cell activity, including inhibiting the
growth of and/or killing of cells 60 expressing 0D30 can be assayed.
Protocol s for dasisign agdfitiens ef doeiralto eelnindRdisafued. Aled 868 thg%r%ﬁﬁ i bed

in the Exanple ect, I n_one enbodi ment,
t he anti bodi es%m%s{ Ofsgt\;n?ﬁlbo?itgtan ’B@ %d@%zde%"(%’?“ﬁlww@%f CD30,
or levels of cetif ecapirccileeahia the DB owiiddiSEQ FR N Hhél, sut R2asen

whi ch |evels ca&nt)faﬁ@séa&nw 180t O Sk o &ﬁ%@éﬁﬁo a%ygmsg In
a pal‘tl cul ar e invention RProv] des net ho &et ecti ng

odi ment
t he presence gqﬁﬁﬁgf)‘”é‘ﬁ‘i‘?ﬁéﬁ "imﬁpaéiedg%\ﬂ”ﬁ”%“ 26 syAReRS R TeiopEd ff%ﬂlaﬁfi%mt of
CD30 antigen, comistingsit BEQ MONOAI 1 1 ohdti BEC)ISAMLIRS régich cﬁmﬁﬁlﬂ{gl’aﬂ bmganpl e,

with a defucos o ti.ge g t her eof
whi oh-spect 11 oul 1y ioretebotef e B B AU o BENOPLEPL ka3 ey
formation of aa%@ﬁﬁqi‘é%qlﬁé‘t@\be‘éﬁﬁ ‘Inhéwaﬁwebf?éﬁyorﬁve portdcdmilstieieal and
CD30. The for n’&ild:tféﬂs &fadcﬁho@@iﬂébrﬁffarddsto Ihemodsh @éﬁ{l&ga selhel @dnpth@%;mup

di fference co bet Ie conpared . to
control sanpl 2'9 |n§m|m @ﬁ}go ﬁel\ﬁfﬂ“gé%%és‘? TERIRFR OSSR t he

sanpl e. For ex&mp} eid sqendarlettaddomdid pprup natintgsf SEe NOCwownnin t he
art. such as. Bl SAnalthollioWa6ULOGhE 6333 B0, 160 fi%aﬂ%% lof med using
the conpositi ons of the invention cf' one aspect,

the invention fHHERs %%?Sdééﬂdﬁéﬂ%a@nwﬁtoweta@ewﬂ@smmcwle@@nce of

CD30 (e.g., huﬁﬁmﬂ“ﬁ@ﬂﬁpaﬂilﬁggﬂ)?SEQ'M@amemd@g(@Ea@m@%gtoﬂe anount

of CD30, conprising co actl cont r ol wth
an anti body of ?rﬁ’ gnghan I]|°6"r}11 ueme scﬁ%% %é’htﬂ?ﬁ‘ﬁla’cﬁ@m%gr?f Sﬁﬁqﬁhereof
whi ch speci fi clP1 ¥ B FRSis"»l:tCtljaI(}m@O acwrﬁdamnccbavmmon@m thteat foulot Bw f or

formation of aanﬁﬂfﬁ%ld%ﬁbs@ﬁﬁé@@%le&cﬁ@oxaa.@&hgnggycoglf)ar%gtzulz 28nd Q:%r eof and
CD30. The formati on §Lqﬁ% r{‘tl)exmt hen det wherein a

di fference in EBPIcE °“8é?’%ﬁlé*é‘f$°fﬁ%Q§%1NBl 19 thmdAlemd (R t he
control sanpl eVi GDRhsio@tanpesiaf antabtnoptie sanee: VkotéBRth hogbhe sarrpl e.
The conpositi oggﬁ 5 to target cel
expressi ng CD30 P ﬂ(}%g'rﬂ‘i\%’?k 2y %Bﬁ’glan%gﬂlgﬁm ?eémelﬁgpggﬁttﬁ“o’use,
the bi nding agBie: @aﬂrf’bféawnﬁkcé@subwnaowme@@mseradﬁmpnseappn@ew@@taect ed.
Thus, the i nventitdRidREQWicE QR RBERQES pfol QR | bi?&!ﬁ@g:o% ¥bVB Rk I N
vitro cells eﬁgresm ng CD30. The detectable | abel can be, e.g., a
radi oi sotope, "a fluorescent conpound, an enzyne, Or an enzyne
co-factor. B. | nhiBigreerd @hb@e@mfﬂmmenﬁaﬁ&ﬁ)ﬂnd%bdesmwmchma'dﬁie:amtsi bodi es
can be used t%aﬁéﬂébrﬁh&deﬁfﬁa%le@%r&%& wLﬂ'fi'ﬁGVtH'aQ&}or dﬁngrotvy{hg can be

i nked to the preventl on or aneliqration of cert a| ease synptons,

thereby 61 i FPIPPEEIEAYE “EB8l- derimdy syhiapererodifratione ngmsdate e
Di fferences i meGbE3Ohexpiasghiony diteiafighod. dics easplesdabfashspared to

a non-di sease « erm ntactin test sanpl e
froma subject §°I§u %trg)ﬁmg grg%%rﬁewor rgsécggsetoglﬁaonéeswfi%f’% Wnple with

the anti-CD30 S%EH?IICE}OMWawa@lﬁéllamndmbp@tkatbﬂamd@motl@amhmmztthen froy mat i on
of a conpl ex hefmesmdhe :amub&%)aﬂ@%mgmﬁmmf&%h Sich Q%Wd

bet ween t he antlb 0 are detected and conpar in the sanple
and the contr 8™ b3 de"%%ﬁ%‘le%cm?%‘@en&ﬁ?q‘b’GE\‘P@ém%@ﬁarﬁléoqysed to
elicit in vivdaoewdirkseqidnees tcahegeatilinaBiqeenods ﬂoimev]ﬁdhltﬂeamuagy i@u&iv&gl cal
activities: te.iahibl b h 1 pressing
CD30; to nediate p IQ 0}/?@5iglgl%\%md,&%&ggg&mmHi%)exp }essals"f]‘S %ﬁao in

t he presence B‘F‘erFﬂﬁﬁlﬁer"'% e grihotorewprding id-34rehinting seqiraetds h@ﬁmﬁf Teol ubl e
CD30, to block 0D30 ligand binding to CD30, to inhibit IL-4



In one enbodi nent, the antibodies, or binding portions thereof, of

t he present invention can be used to nodul ate CD30 | evels on target
cells, such as by capping and elimnating receptors on the cel
surface. Mxtures of anti-Fc receptor antibodies can al so be used for
thi s purpose. Tar get - speci fic effector cells, e.g., effector
cells linked to conpositions of the invention can al so be used as

t herapeutic agents. Effector cells for targeting can be human

| eukocyt es SUCEeh&ﬁmeﬁﬁlﬁ@wﬂaGQ&: se@ﬁhﬁeii@lﬂi@hk&mﬁﬁe damgafay&rﬁam s&aﬁdﬂer cells
s and

| g receptor bBaPTal ciort ko pfml PRl s o8 e
obt ai ned from ﬁh@tﬂéub}aemsnt@Pﬁblneﬂlefaileuiageﬂ'dale (agnegaiie SpEERE pLtheVd ect or

cells, can be @ﬂiﬂlﬂba%tb@rﬁmt@” §b}§95%£}§é1&% Qfin€ &hbtSbhdimtated”
physi ol ogical Iy acceptable 8@Utl on. The nunber of cells adm nistered

can be in the B Hoga %‘a&eﬂwmprssww}wergséﬁa. ng on the

t herapeutic purposmnoﬂaartgemeﬁaﬁewoﬂchEdm:ummvwdshlutaéngsméﬁmﬁdrent to
obtain |ocalizgti;on. at ,

expr essi ng CDB%EML%@ Oh%%a%ng{rogl?}e ?19 llcﬁve.n mﬁ:bn ou%‘ort ,H&Q E)Dﬁ?%lwé:??% is
Rout es of admi W@wﬁﬁﬂﬁnﬂ@eﬁw Bibwly wdupgshe potenml mm@pappyﬁwﬁtw

Lar get - Speci 1 Gusidyelifupieich & 16AR4RR DR LTSk Qﬂﬁ\isléi@éléhbe@% wi th
ot her techniqu r exanpl e
anti - t unor theﬁ%ﬁ&‘%ﬂqgl% t%é“ Egd’%c&%‘gﬁ %Q&B?ioﬁ@’ Ital on and/ or

effector cells ar mdammmoﬁmamvcmmwcmbﬂdeMe fisegvoiior CDR

conj unction w fh; o&hﬁﬁ%&goﬁ@é’ N&H&JF%E@ [¥ered0 FRLAALd @R ations

i mrunot her apy na be use ect distinct cytotoxic effector
popul ati ons t oV#higthe ﬁ?r‘t’?ﬁm’ééﬂ’fcalﬂyéf gléef prger e f%@“ﬂﬂ”ﬁﬁ’ﬁ‘iir‘?é@énj ugat es
and Conbi nat i ogti¥er@fYyas serum half-1ifE) cﬁ!ﬂ;ﬁex&ﬁﬁﬁ{dﬁdﬁ?ﬁ'ﬁrﬁceﬁtmﬁﬁfﬁ%ﬂﬂdgat es of

the invention C%%en o%PenaengceEh%at al %ecigst(ylcﬁ Oun é%%godg glé e{l’lg(}.?lg%{ ICC) to

agents, |abels oX1 ns
cel |l s which hawey E@D@@mwélv mogifiedf (ag eone et @ilegmblyndmhm@amgc &igdhd to

conpounds. 0 figa@Bld, PO modiBlito alch: ;%Iﬂé!s‘?ﬁﬁéu%ha@a't&ﬁtepéng\é}Hl&% met hods
for localizing at  vivo or in vitro cells ex ressmq ., With

a detectable I@B%‘P“algrﬁﬁqﬁ“eéﬁfiﬁe T HbA%Gi gk pfiflese snbefigat %’éé‘ﬁ‘ﬁ@’e%‘npound
an enzyme, or fnheetaaieloe0 Thawindegng oNetid@iesnatlic\e kagion ishit of the EU

i mrunocon] ugat{g&k%g p.Re used to kill cells which have CD30 cel |
surface receptors by targeting cytotoxins or radiotoxins to CD30,

such as to CD30- e¥fressbadreputrppingsatdion of GH fsaodisyd airh Mitispramphie
tunor cell, oroflepteGR38Q:dR%E B8 BhRdeddlii ORd, RS E8RIkNG de@bds, tmst her eby

elininate the APCs i bi sponse e.g., in
aut oi mune di S(S’Pﬁac}"gdcscngedaf%ﬁeﬁn&sﬂg tenéﬁ%é%tbgg &ﬂeée b ct can be
addi tional |y tmedtredcysietoh caiducagehn hifgh sdgionoliTH ot dreden, for exagmpleances or
inhibits, the gxpression, &*ﬂm@iﬁﬂt'a}{c%]ﬁe)!quganﬁ%yto%crézgt%r g&&%&&rg&bﬁa}y for
exanpl e, treatlng t he subject "Wt cytol ci ne erred cytolcines
for adm ni str & PBAPEM ng treat ment include of granul ocyte

col ony- st i mul at i nginfaaeh® embdGnsmiihe F@Hizﬂg%tﬂégﬁmbfﬁranm&ay Rphagd to

col ony-sti nul 2 t ron and tunor
necrosis fact ?ecrf%?%fggl ca(IQY#h(ES i)r%t Elbo%é odinTe eé/lﬁ{ahy’o %grsnﬂ ] ect can
be additi onal |xpninoragidpraghtiopstals Hamlit}pn@htgkher@ﬂﬁféapb)mmuwacﬂamemf theel | s

whi ch do not hdcglmgyﬁ@gﬁ&meb@@l tf;@%@aﬁﬁsaym@s inpEE SelpilyRestey SRS A NY
| ynphol ci ne pr reparations can cause a nore

ratlon rrpolcme
honogeneous e%g‘%%@fb&ﬁr eiwa%h@ge ’F’F‘§ St bindipg g APCh Scan | ead
to a nore eff eledcied it faghea pPatail ih Yigphadot Ne spedpanatwansasui t abl e for
adm ni stration incluyde nfero cros and
conbi nati ons ther eoltl’4 llghg@% ifm%nt @ %%Egggm%oldmﬁ tsopgcf%Q ls?lj%oﬁ %%1% sly.
Sui t abl e dosadiés V@F"‘FW@SWGR@Sﬁfépaﬁﬁ’ébm‘?r@%lﬂeoﬂni oppee olbe Ghewisg pat i ent .
I n anot her enbodi nent, patients treated with anti body conpositions of



The conpositions can be used in vitro or in vivo to treat diseases
medi ated by or involving CD30, for exanple, diseases characterized by
expression, typically overexpression, of CD30 such as autoi mmune

di seases nedi at ed by nacrophages, actiyated neutrophils, dendritic
cells or NK cells, such as transpl ant d?l on rejection, or Gaft versus
Host Di sease (GVI-TD). Soluble CD30 is regularly shed fromthe
surface of cells expressing CD30 and el evated sCD30 | evel s have been

reported in thésdpintivie prerstiiidih T434% TofFi serdgronifed infpdrialgaitiee and
aut oi mmune di SGRABET.to WO AUeRAHvdly, t/idreadd 0 FIGIbiskS Bulfl 19, tHe RRBRL P OdI es

"hvol ving. bl oc BT Har T ATt DiohGE SE L RGaU R b Ebe: e e gy
cont acti ng t he taen frdvoitp lodpt $f aGDB o@D of an Fhyegiadofianil g, es dengibechie U.S.

antibody to a $ubi:eEt k368 M8 AL hllbyzgg,fpreg;gpalto i nduce such activities
is inhibited and, thus, the associated disorder is treated. The

anti body conpositi dﬂyﬁaﬁerﬁ@b%ﬁ“ﬁﬁ 18 BB Bisted BY erberRAt Y Artanot her
t her apeuti c agefnp addizhid@svin difmmm&io[aﬁﬂ esigab alwhihe Bitaot ﬁmétﬁn(s)

conj unction w E){\‘.lé) 1&?&3&%&'&%‘3&)%?& a¥r V\érg ngupaec ss%lec%ggrém Zun bO tion to

treat or preven e I Sease. erre i es bind
to epitopes whitchusr#, 3Pedit 137 6 3CH3Y awAd22 dehbesreplerdd wift adjiffoes| y

i nPI bl{ CD]§>0 It E'&l#ltSQ&Id ﬁfi&de\éﬁc{h&ltﬁﬁﬂw Qﬂﬁodﬁ%s@@ﬁltake@%ﬁﬁﬁtﬁfo@aﬂfﬁe&ortl ﬁg{d
activity of structur rel ated sur e an e conpositions
can be used to{"EtF%‘&Ts%hﬁP3@5@%@’1%%13@@“%9&8%6&@? E’éggr)‘ﬁfbtocel s,
i ncl udi ng, but whiok affiuity it €tiret! cgn be,ubrokammlne Tveaptyrtar te @Nedm@ndfbi | A)
rheumatoi d artpyi Eam%m& o app&;sa;@iﬂs&mmggﬂlara\éwg@é QRH xﬁgt E).

System ¢ Scl erosi's I sease, ishi noto' s

thyroiditis, v@é%#lgﬂdg{)%ﬁaf%mwafs\i@er%n s syndrone, chronic renal

failure, idi opat hi gn iﬂam@ﬂmﬁﬁg{&, ORAA MBre PP Wi séibctd)fvom Afidormat ory
bowel di sease L(e U cerat,ive Colitis and

D
Celiac's Di seas%?ues 3i |af11é %&gp%%bﬁé%bac%ﬁilvﬁ%‘é‘ AT B acut e
i nfectious nondauid ae@@ﬂzhas pltoved Gle bipdisg ailfousdasbucbdbied c@lmsceaases
nul tiple scler@gbiedMihgTeb) "I‘Elsgmlﬂs désa%'é@in%ﬂh'exsgetaﬁtiﬂUg man

syndrome, penphi gus vulﬁarl s and nyasthenia gravis Tr eat ment
of Cancer PatqnﬁN%Fn‘Z’J% er! BhdtaER# e, the present invention provides
a net hod of inhibi Ihla’mgfhérhﬁargﬂ@mhrﬁ&eGiEIﬁ@ad&reﬁdiﬁDﬁlﬂﬁﬁﬁdnﬁo fcid e , tunor

cel I's expressing..CD

anti - CD30 anti%gg@g@ tr!ﬁg?'?ﬁ(\%g e?gonﬂlﬁlésbpgl hegbl % E%{#e sub ect
such that growtoErlmeRthEigmpeadiis deggribed fe@BtlgPpg PPHhPﬁ?Pt\?‘éQi%@éﬁlﬂmrran
subj ects, the agddebody preferably is a humani zed or human anti body.
Inapreferred enbodi t he.t r cells e, Hodgl cin' s _Di sease
tunmor cells. In an gaf%o%?re?f‘aé?pr] g“ng%%m’ﬁﬂjﬁ%jedttﬂ@mt% @Eﬁyloz&ére
anapl astic | argébaikd mddgamhdmdepmwycllnmmtowi@ DM anVdrar

enbodi ment s, gk Xfﬁﬁiﬁ{ogﬁak &}%oraaﬁwr&eglg%g%hﬁgsg&%ﬁgoxérOmthe

group consi sting non
cut aneous T- cefln‘rmq W%ﬁ%@llowﬁ@@mlws s?ﬁ'ﬁelzﬁ59 % At @2 214 235y2‘$é*?é&as

| ynphocyti c | yiwphemass, 2p€eiQber ads, 27308b,bsd, ygﬂ@b}ﬁ@@ zdeemezgﬁ%m

| yrohoras, | ARS8t WIRIORS o 571 syken ol ymheras (T

fol l'icular |yrishcatsi6ans el 33sdif168.678,arqge7a a4l 388y3ﬁ9hmm4 0&1’16 B
|1 neage, angi ohyIHRAb, a?%t by A@g@ﬁgw@%{g phit BhblBlg hibiS sipcie! |

| ynphoma, adult T- é{ assocl a ody cavity
based | yrrphorré@bth‘f"ﬁ?rW}%H P0G PP prEmaerectindhT Hrsingritisandumede@l ftonas of

t _he r hi no- 6570',?-1{13-1?@?13?{ I(G%UQ and REAMRGKR o pﬁlgu M\}xrmn%thllﬁ%%ds

di sease, Kaposi Sar coma and ot her CD30+ | ynphomas and CD30+
B-cel |l | ynphonas. The met hod i nvol ves adm nistering to a

subj ect an anti body conposition of the present invention in an anpunt



EXAMPLES Exanpl e 1: Preparation and Characterization of Defucosyl ated

Anti - CD30 Monocl onal Anti body In this exanple, a fully human
anti - CD30 nonocl onal anti body was expressed in a cell line |lacking a
facosyl transferase enzynme such that the cell |ine produces proteins

| acki ng fucose in their carbohydrates38The defucosyl ated anti body was
tested against a fucosylated anti-CD30 anti body (expressed in a
different cell line that contains the fucosyl transferase enzyne) to

de: e L mdne St r UGk @havdhiddn g&a&?@&ﬁmﬁm R0k 4, qmmpftesmb@nmm 4she
anti bo | es, Uusl |e or cnem S ues
el udine cant ST SebRE R BT g A A T S P

sequence, nass tdinhfoes gmiteso By RITASsidEpety, tesdbpingandbitdiat geantardat i on

by capillary isgel c.tric 0 i.ng. e [ I uman
Monocl onal antls1 °IB’ETTG%ﬂgﬂ%ﬁ%ghyﬁﬁysa%%c§?9§é§3?‘%%g§ﬁ%f‘?cati on
WO 03/059282. Fes288A/BEp3a6384and nucl eotide sequences of the 51111
heavy chain is shown,] manﬁscgmaﬁo dé\&g%hz;mhmaﬁuésmn@ﬁféd { eotide

sequences of the 5F11 light chain are shown In gure e 5F11
heavy and | i ght*ves JﬁP%IgP%rA@ag@a%&%@%%@*@Jﬂ@ﬁ%{%@mﬁﬁ%‘%ﬁh&n
expressi.on vecb;erogwaTt@ 5&&&) I&apmfmmtm&tyem ogiviait afi BMAodyl €l uding its
si gnal sequence

ye in frame
with the human¥ 06 ns ng%?areo%md ymieh eagvﬁ%f oﬁﬁ%}emegﬁgﬁz&%&“ abl e
regi on cDNA, i #eh twdllrwgt“retfﬁsi&rsprr gladilydegleriaavecd PEB.dmeam cmiﬁpm wiKehrak
sequence, Wwas suhsd BRedolR bémaammem tﬁmnﬂwﬁmnwodﬁﬁ@mconst ant
region. Both li’fﬁ% anﬂq H%gﬂfﬁl chai n. expression were driven bg/ human
ubiquitin C pr aplydhy on Isjprrigd ouhyia ansgyiatiop yegotopgr anpdglsbion T g
expr essi on vecteation gittdesativdRil; maiied‘ulftr(ntﬂaemahbgchﬁtdacﬂvlwhi& soRalk ent
Appl i cation Se dlﬁ(llcr NQLs u%@éu?rgg tge %‘%Bf ﬂﬁ%gé ﬁﬂ:to? 1:9:%%%5 %h:n?o'l‘n as5

expressly |nco porate ereln expr essi on
vector was trafgPebt BEmg HEEGH aFtHGBHUSG%'@§?11Vé@?{eIOﬂ1P’i Hﬁ‘éml\?‘s?@!@sby DNA

el ectroporati Oﬂeno-be—Cﬂ\@Z%xfbﬂ_agﬁoxy%iyéthylléneQlym& ;fafy@@&l@&i gi¥olt he

targeted dlsrutlo o] S. us t wo
repl acenent ve% orsrcl] {n Na %]%cmgglégﬁfj%e a]gl(.]f cb%eéy iitﬁglﬂa@glyﬁﬁlgg‘%

Publ i cation ZOMMIOWIOWOMWE eltoteazls are mm‘ﬂaﬁhmrean@hmﬂe@pphei toal .
(2004) Biotec hm@&nnﬁ&a%eﬁﬂl&%v&% %o foJJ}%n%@ 99 1§@£1'5% \&%ﬁma%zadapt ed
to growth in sus%ensmn culture in medi um - LLThi 325 PP
CEO Medi um (M %24 H§§%1)38§|§E5Eﬁh3é’?ﬁéarﬁ’éld with 100 pM hypoxant hine with 16
'AM t hym di ne (Invitrogen #11067-030) and 6 mM L-gl utam ne
(I'nvitrogen #2 vector DNA to be used for

el ectroporati Heie Oconn Anhbﬂ%gt ated and resuspended in 10 nM
Tfis 7.6, 1 mMEDTA. 1, 5, 10, 15 or 20 tig DNA was utilized for

twenty el ectroporahi @ksssed awe, %E@ﬁ&cfo%%@ﬁﬂ enso a@ﬁﬁod%\/ﬁl Gt ration.
The Ms704 cel Iﬁ?were Pé %r}l&f ection bé g}/aﬁ lp%jéet e cells
in a sucrose- bUtFEFEE §8 ‘ﬁ? ff"’(cba’i PR e B SRR Blls at 1
X 107 cel | s/ miBB8yisptbe Vilond/ofO0sepienes bit the avest@t regixa(e) aithchdl th@nst r uct
DNA and el ectr Iy i :

m cr of ar adays %ggg%ﬁl?gﬁggeﬂegnﬁlggm%ﬁ& 1R lal %%Qm%/g‘?&ﬁ?\%‘?%gul ar

resi st ance
Del i very Syst efigbegetfiienreatitos¢afll: Misti aiitesrissd T peatesnpeaiier e
renoved from tigeedepebsyRRAEAL-COR Mtbtelt B8 r@baatdQsithe ﬁﬁd@i\ﬂﬁamprﬂiﬁﬁ'}' um was

added. The ceII .pl ated into a.9 200 cells
er vl || apprbUrRCErD 5 U5 oG afeds ybite o S ol e Foppl o

el ectr opor at i ommo3Rokgiorfs ofiBitlil LiThars 21% prowedtiohy e aaibagehbingind
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Table 1: Mnosaccharide Analysis Antibody Protein Amunt (pg)
Monosaechari de Amount Found (pinma) no! Sugar/ nol Protein Anti-CD30
Fucose 206.0 1.0 + fucose

Other types of modifications include those described in the previous section. The
starting material for the engineering method is one or more of the Vy and/or Vi
sequences provided herein, or one or more CDR regions thereof. To create the
engineered antibody, it is not necessary to actually prepare (7.¢., express as a protein)
an antibody having one or more of the Vi and/or Vi sequences provided herein, or
one or more CDR regions thereof. Rather, the information contained in the
sequence(s) is used as the starting material to create a “second generation”
sequence(s) derived from the original sequence(s) and then the “second generation”
sequence(s) is prepared and expressed as a protein.

Accordingly, in another embodiment, the invention provides a method for
preparing an anii-CD30 antibody comprising:

(a) providing: (i) a heavy chain variable region antibody sequence
comprising a CDR1 sequence selected from the group consisting of SEQ ID NOs: 7,
8, and 9, 2 CDR2 sequence selected from the group consisting of SEQ ID NOs: 10,
11, and 12 and/or a CDR3 sequence selected from the group consisting of SEQ ID
NOs: 13, 14, and 15; and/or (ii) a lght chain variable region antibody sequence
comprising a2 CDR1 sequence selected from the group consisting of SEQ ID NOs: 16,
17, and 18, a CDR2 sequence selected from the group consisting of SEQ ID NOs: 19,
20, and 21 and/or a CDR3 sequence selected from the group consisting of SEQ ID
NOs: 22, 23, and 24;

(b) altering at least one amino acid residue within the heavy chain
variable region antibody sequence and/or the light chain variable region antibody
sequence to create at Jeast one altered antibody sequence; and

{c) expressing the altered antibody sequence as a protein,

Standard molecular biology techniques can be used to prepare and express the
altered antibody sequence. The altered antibody sequence so prepared can then be
made in defucosylated form using the methods disclosed herein to obtain a
defucosylated altered anti-CD30 antibody.

The functional properties of the altered antibodies can be assessed using
standard assays available in the art and/or described herein, such as those set forth in
the Examples {e.g., flow cytometry, binding assays, ADCC assays).

In certain embodiments of the methods of engineering antibodies of the
mvention, mutations can be introduced randomly or sclectively along all or part of an

anti-CD30 antibody coding sequence and the resulting modified anti-CD30 antibodies
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can be screened for binding activity and/or other functional properties as described
herein, Mutational methods have been described in the art. For example, PCT
Publication WO 02/092780 by Short describes methods for creating and screening
antibody mutations nsing saturation mutagenesis, synthetic ligation assembly, or a
combination thereof. Alternatively, PCT Publication WO 03/074679 by Lazar er al.
describes methods of using computational screening methods to optimize

physiochemical properties of antibodies.

Nucleic Acid Molecules Bncoding Antibodies of the Invention

Another aspect of the invention pertzins to nucleic acid molecules that
encode the antibodies of the invention. The term "nucleic acid molecule", as used
herein, 1s infended to include DNA molecules and RNA molecules, A nucleic acid
molesule may be single-siranded or double-stranded, but preferably is double-
stranded DNA. The nucleic acids may be present in whole cells, in a cell lysate, or
in a partially purified or substantially pure form. A nucleic acid is "isolated” or
"rendered substantially pure” when purified away from other cellular components or
other contaminants, e.g., other cellular nucleic acids or proteins, by standard
techniques, including allcaline/SDS {reatment, CsCl banding, column
chromatography, agatose gel elecirophoresis and ofhers well known in the art. See,
F. Ausubel, et al, ed. (1987) Current Protocols in Molecular Biology, Greene
Publishing and Wiley Interscience, New York. A nucleic acid of the invention can
be, for example, DNA or RNA and may or may not contain intronic sequences, Ina
preferred embodiment, the nucleic acid is a cDNA molecule,

Nucleic acids of the invention can be obtained using standard molecular
biology techniques. For antibodies expressed by hybridomas (e.g., rybridomas
prepared from transgenic mice carrying human immunoglobulin genes as described
further below), cDNAs encoding the light and heavy chains of the antibody made by
the hybridema can be obtained by standard PCR amplification or cDNA cloning
techniques. For aniibodies obtained from an immunoglobulin gene library (e.g., using
phage display techniques), nucleic acid encoding the antibody can be recovered from
the library.

Preferred nucleic acids molecules of the invention are those encoding the VH

and VL sequences of the 5F11, 17G1, and 2H9 monoclonal antibodies. The DNA
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sequence cncoding the VH sequence of 5F11 is shown in SEQ ID NO: 30. The DNA
sequence encoding the VI sequence of 5F11 is shown in SEQ ID NO: 33. The DNA
sequence encoding the VH sequence of 17G1 is shown in SEQ ID NO: 31. The DNA
sequence encoding the VL sequence of 17G1 is shown in SEQ ID NO: 34. The DNA
sequence encoding the VH sequence of 2H9 is shown in SEQ ID NO: 32. The DNA
sequence encoding the VL sequence of 2H9 is shown in SEQ ID NO: 35.

Once DNA fragments encoding VH and VL segments are obtained, these
DNA. fragments can be further manipulated by standard recombinant DNA
techniques, for example to convert the variable region genes to full-length antibody
chain genes, to Fab fragment genes or to a scFy gene. In these manipulations, a V-
or VH-encoding DNA fragment is operatively linked to another DNA fragment
encoding another protein, such as an antibody constant region or a flexible linker, The
term "operatively linked", as used in this context, is intended to mean that the two
DNA fragments are joined such that the amino acid sequences encoded by the two
DINA fragmenis remain in-frame.

The isolated DNA encoding the VH region can be converted to a full-length
heavy chain gene by operatively linldng the VH-encoding DNA o another DNA
molecule encoding heavy chain constant regions (CH1, CH2 and CH3). The
sequences of human heavy chain constant region genes are known in the art (seeeg,
Kabat, E. A., el al. (1991) Sequences of Proteing of Immunological Interest, Fifth
Edition, U.S. Department of Health and Human Services, NIH Publication No, 91~
3242} and DNA fragments encompassing these regions can be obtained by standard
PCR amplification, The heavy chain constant region can be an IgG1, [gG2, 1gG3,
IgG4, Igh, IgE, IgM or IgD constant region, but most preferably is an IsG1 oripG4
constant region. For a Fab fragment heavy chain gene, the VH-encoding DNA can be
operatively linked to another DNA molecule encoding only the heavy chain CH1
constant region.

The isolated DNA encoding the VL region can be converted fo a full-length
light chain gene (as well as a Fab light chain gene) by operatively linking the VL-
encoding DNA to anothsr DNA molecule encoding the light chain constant region,
CL. The sequences of human Iight chain constant region genes are known in the art
(see e.g., Kabat, B, A, e al. (1991) Sequences of Proteing of Imnunological Interest,
Fifth Edition, U.S. Depariment of Health and Human Services, NIF Publication No.
91-3242) and DNA fragments encompassing these xegions can be obtained by
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amino acid sequence (Glyy ~Ser)s, such that the VH and VL sequences can be
éxpressed as a contignous single-chain protein, with the VL and VH regions joined
by the flexible linker (see e.g., Bird et al. (1988) Science 242:423-426; Huston ef al.
(1988) Proc. Natl, Acad. Sci. USA 85:5879-5883; McCafferty ef al, (1990) Nature
348:552-554).

The nucleic acid compositions of the present invention, while often in a
native sequence {except for modified resiriction sites and the like), from either
cDNA, genomic or mixtures may be mutated, thereof in accordance with standard
techniques to provide gene sequences. For coding sequences, these mutations, may
affect'amino acid sequence as desired, Inparticular, DNA sequences substantially
homologous to or derived from native V, D, J, constant, switches and other such
sequences described herein are contemplated (where “derived” indicates that a

sequence is identical or modified from another sequence).
Production of Monoclonal Antibodies of the Invention

Monoclonal antibodies (mAbs) of the present invention can be produced by a
variety of techniques, including conventional monoclonal sntibody methodology e.g.,
the standard somatic cell hybridization technique of Kohler and Milstein (1975)
Nature 256: 495. Although somatic cell hybridization procedures are preferred, in
principle, other techniques for producing monoclonal aniibody can be cmployed e.g.,
vixal or oncogenic transformation of B lymphocytes.

The preferred animal system for preparing hybridomas is the murine systern,
Hybridoma preduction in the mouse is a very well-established procedure.
Imnmnization protocols and techniques for isolation of immunized splenocytes for
fusion are kmown in the art. Fusion partuers (e.g., murine myeloma cells) and {fusion
procedures are also known,

In various embodiments, the antibody can be, for example, human antibodics,

humanized antibodies or chimeric aniibodies.
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Imnumology 3: 647-656; Tuaillon et al. (1993) Proc. Natl. Acad. Sci. US4 30:3720-
3724; Choi ef al. (1993) Nature Genetics 4:117-123; Chen, 1. ef al. (1993) EMBO J.
12: 821-830; Tuaillon ez al. (1994) J. Immunol. 152:2912-2920; Taylor, L. et al.
(1994) Internarional Immunology 6: 579-591; and Fishwild, D. ef al. (1996) Nature
Biotechnology 14: 845-851, the contents of all of which are hereby specifically
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; U.3. Patent No. 5,545,807 to
Surani et al.; PCT Publication Nos. WO 92/03918, WO 93/12227, WO 94/25585,
WO 97/13852, WO 98/24884 and WO 99/45962, all to Lonberg and Xay; and PCT
Publication No. WO 01/14424 to Korman et al.

In another embodiment, human antibodies of {he invention can be raised vsing
a mouse that carries human immunoglobulin sequences on fransgenss and
transchomosomes, such as a mouse that carries a human heavy chain transgene and a
human light chain transchromosome, Such mice, referred to herein as “XKM mice”,
are described in detail in PCT Publication WO 02/43478 to Ishida ef al.

Stll further, sltemnative transgenic animal systems expressing human
immunoglobulin genes are available in the art and can be used to raise anti-CD30
antibodies of the invention, For example, an alfernative fransgenic system referred to
as the Xenomouse (Abgenix, Inc.) can be used; such mice are described in, for
example, U.S. Patent Nos. 5,939,598; 6,075,181; 6,114,598; 6, 150,584 and 6,162,963
1o Kucherlapati er ¢,

Moreaver, alternative transchromosomic animal systems expressing human
immunoglobulin genes are available in the art and can be used to raise anti-CD30
antibodies of the invention. For example, mice carrying both a human heavy chain
transchromosome and a human light chain tranchromosome, referred to as *TC mice”
can be used; such mice are described in Tomizuka ef al, (2000) Proe. Natl. Acad. Sel,
1784 97:722-727. Furthezmore, cows carmrying human heavy and light chain
transchromosomes have been described in the art (Kuroiwa ef al. (2002) Nature
Biotechnology 20:889-894) and can be used to raise anti-CD30 antibodies of the
invention.

Human monoclonal antibodies of the invention can also be prepared using
phage display methods for screening libraries of human immunoglobulin genes. Such

phage display methods for isolating human antibodies are established in the att. See
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for example: 1.S. Patent Nos. 5,223,409; 5,403,484; and 3,571,698 to Ladner et al;
U.8. Patent Nos. 5,427,908 and 5,580,717 to Dower et al; U.S. Patent Nos.
5,969,108 and 6,172,197 to McCafferty ef al.; and U.S. Patent Nos. 5,885,793;
6,521,404; 6,544,731; 6,555,313; 6,582,915 and 6,593,081 to Griffiths et al,

Human monoclenal antibodies of the invention can also be prepared using
SCID mice into which human immune cells have been reconstifuted such that a
human antibody response can be generated upon immwunization, Such mice are
described in, for example, U.S. Patent Nos. 3,476,996 and 5,698,767 to Wilson et al.

Immunization of Human Ig Mice

When human Ig mice are used to raise human antibodies of the invention, stich
mice can be immunized with a purified or enriched preparation of CD30 antigen
and/or recombinant CD30, or an CD30 fusion protein, as described by Lonberg, N. ez
al. (1994) Natfure 368(0474): §56-859; Fishwild, D. et al. (1996) Nature
Biotechnology 14: 845-851; and PCT Publication WO 98/24884 and WO 01/14424,
Preferably, the mice will be 6-16 weeks of age upon the first infusion. For example, a
purified or recombinant preparation (5-50 pg) of CD30 antigen can be used to
immunize the human Ig mics infraperitoneally.

Detailed proceduzes to generate fully human monoclonal antibodies to CD30
are deseribed in PCT Publication WO 03/059282. Cumulative experience with
various antigens has shown that the transgenic mice respond when initially
immunized intraperiteneally (IP) with antigen in complete Freund's adjuvant,
followed by every other week IP immunizations (up to a total of 6) with antigen in
incomplete Freund's adjuvant., However, adjuvants other than Freund's are also found
to be effective, In addition, whole cells in the absencs of adjuvant are found to be
highly immunogenic. The immune response can be monitored over the course of the
immunization protocol with plasma samples being obtained by retroorbital bleeds.
The plasma can be screensd by ELISA (as described below), and mice with sufficient
titers of anti-CDD30 human immunoglobulin can be used for fusions. Mice can be
boosted intravenously with antigen 3 days before sacrifice and removal of the spleen.
It is expected that 2-3 fusions for each immunization may need to be performed.
Between 6 and 24 mice are typically immunized for each antigen. Usnaily both HCo7
and HCo12 strains are nsed. In addition, both HCo7 and HCol2 transgene can be bred
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week incubation in selective medium containing 20% fetal Clone Serum, 18% "653"
conditioned media, 5% orgen (IGEN), 4 mM L-glutamine, 1 mM sodium pyruvate,
SmM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin, 50 mag/mi
sfreptomyein, 50 mg/ml gentamyein and 1X HAT (Sigma; the HAT is added 24 hours

after the fusion). After approximately two weeks, cells can be cultured in medium in
which the HAT is replaced with HT. Individual wells can then be screened by ELISA
for wman monoclonal IgM and IgG antibodies. Once extensive hybridoma growth
occurs, medium can be observed usually after 10-14 days. The antibody secreting
hybridomas can be replated, screened again, and if still positive for human IgG, the
monoctonal antibodies can be subcloned at least twice by limiting dilution. The stable
subclones can then be cultured i vifro to generate small amounts of antibody in tissue
culture medium for characterization. )

To purify human monoclonal antibodies, selected hybridomas can be grown in
two-liter spinner-flasks for monoclonal antibody purification. Supernatants can be
filtered and concentrated before affintty chromatography with protein A-sepharose
(Pharmacia, Piscataway, N.J.). Eluted IgG can be checked by gel elecirophoresis and
high performance liquid chromatography to ensure purity. The buffer solution can be
exchanged into PBS, and the concentration can be determined by OD280 using 1,43
extinction coefficient. The monoclonal antibodies can be aliquoted and stored at -80°
C.
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In addition to the antibody chain genes, the recombinant expression vectors of
the invention camry regulatory sequences that control the expression of the antibody
chain genes in a host cell. The term "regulatory sequence” is intended to include
promoters, enhancers and other expression control elements (e.g., polyadenylation
signals) that control the transcription or franslation of the antibody chain genes. Such
regulatory sequences are described, for example, in Goeddel (Gene Expression
Technology. Methods in Enzymology 185, Academic Press, San Diego, CA (1990)).
It will be appreciated by those skilled in the art that the design of the expression
vector, including the selection of regulatory sequences, may depend on such factors as
the choice of the host cell to be transformed, the level of expression of profein
desired, etc. Preferred regulatory sequences for mammalian host cell expression
include viral elements that direct high levels of protein expression in mamrmalian
cells, such as promoters and/or erthancers derived from cytomegalovirus {ChMV),
Simian Virus 40 (SV40), adenovirus, (e.g., the adenovirus major late promoter
(AGMLP) and polyoma. Alternatively, nonviral regulatory sequences may be used,
such as the ubiquitin promoter or B-globin promoter. Still further, regulatory
elements composed of sequences from different sources, such as the SR promoter
system, which contains sequences from the SV40 early promoter and the long
terminal repeat of human T cell leukemia virus type 1 (Takebe, Y. ef al. {1988) Mol.
Cell. Biol, 8:466-472),

In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the invention may carry additional sequences, such
as sequences that regulate replication of the vector in host cells (e.g., origins of
replication) and selectable marker genes, The selectable marker gene fcilitates
selection of host cells into which the vector has been introduced (ses, e.g., U.S. Pat.
Nos. 4,399,216, 4,634,665 and 5,179,017, all by Axel et al.). For example, typically
the selectable marker gene confers resistance to drugs, such as G418, hygromyein or
methotrexate, on a host cell into which the vector has been infroduced. Preferred
selectable marker genes include the dihydrofolate reductase (DHFR) gene (for use in
dhir- 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
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techniques. The various forms of the term "tzansfection” are intended to encompass a
wide variety of techniques commonly used for the introduction of exogenous DINA J
into a prokaryotic or enkéryotic host cell, e.g., electroporation, calcium-phosphate
precipitation, DEAB-dexiran transfection and the like. Although it is theoretically
possible to express the antibedies of the invention in either prokaryotic or enkaryotic
host cells, expression of antibodies in eukaryotic cells, and most preferably
mammalian host cells, is the most preferred because such eukaryotic cells, and in
particular mammalian cells, are more likely than prokaryotic cells o assemble and
secrels a properly folded and imniunologica]ly active antibody. Prokaryotic
expression of antibody genes has been reported to be ineffective for production of
high vields of active antibody (Boss, M. A. and Wood, C. R. (1985) Immunology
Today 6:12-13).

Preferred host cells for expressing the recombinant antibodies of the invention
include cells whick modify the fucosylation of an expressed antibody. .For example,
the host ceil may be a cell that is lacking in a fucosyitransferage enzyme such that the
host cell produces proteins lacking fucose in their carbohydrates, or a host cell that
expresses glycoprotein-modifying glycosyl transferases such that expressed
antibodies in the host cell have increased bisecting GlcNac structures that prevents
focosylation. Other maramalian host cells for expressing the recombinant antibodies
include Chinese Hamster Ovary (CHO cells) (including dlufs- CHO cells, desoribed in
Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. US4 77:4216-4220, nsed with a
DHFR selectable marker, e.g., as described in R, J. Kaufinan and P. A, Sharp (1982)
Mol. Biol. 159:601-621), NS0 myeloma cells, COS cells and SP2 cells. In particular,
for use with NSO myeloma cells, another preferred expression system is the GS gene
expression systemn: disclosed in WO 87/04462, WO 89/01036 and EP 338,841, When
recombinant expression veotors encoding antibody genes are introduced into
mammalian host cells, the antibodies are preduced by culturing the host cells fora
period of time sufficient to allow for expression of the antibody in the host cells or,
more preferably, secretion of the aniibody into the culiure medinm in which the host
cells are grown. Antibodies can be recovered from the culture medium using standard

protein purification methods.
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Immunoconjugates

In another aspect, the present invention features a defucosylated anti-CD30
antibody, or a fragment thereof, conjugated to a therapeutic moiety, such as a
cytotoxin, a drug {e.g., an immunosuppressant) or a radiotoxin. Such conjugates are
referred to herein as “immunoconjugates”. Immunoconjugates that include one or
more cytotoxins are referred to as “immunotoxins.” A cytotoxin or cytotoxic agent
includes any Qgent that is detrimental to (e.g., kills) cells. Examples include taxol,
cytachalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, efoposide,
tenoposide, vineristine, vinblastine, ¢olchicin, doxorubicin, daunorubicin, dibydroxy
anthracin dione, mitoxantrone, mithramyein, actinomyein D, 1-dehydrotestosterone,
ghucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and
analogs or homologs thereof. Therapeutic agents also include, for example,
antimetabolites (e.g., methotrexate, 6-mercaptopurine, G-thioguanine, cytarabine, 5-
fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thioepa
chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCINU),
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomyein C, and cis-
dichlorodiamine platinum (1T} (DDP) cisplatin), anthracyclines (e.g., dannombicin
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formezly
actinomycin), bleomycin, mithramyein, and anfbramycin {AMC)), and anti-mitotic
agents (e.g., vincristine and vinblastine),

Other preferred examples of therapeutic oytotoxins that can be conjugated to
an antibody of the invention include duocarmyeins, calicheamicins, maytansines and
auristatins, and derivatives thercof. An example of a calicheamicin antibody
conjugate is commercially available (Mylotarg™; Wyeth-Ayerst).

Cytoxins can be conjugated to antibodies of the invention using linker
technology available in the arf. Examples of linker types that have been used to
comjugate a eytotoxin to an antibody include, but are not limited to, lrydrazones,
thioethers, esters, disulfides and peptide-containing linkers. A linker can be chosen
that is, for example, susceptible to cleavage by low pH within the lysosomal
compartment or susceplible to cleavage by proteases, such as proteases preferentially
expressed in tumor tissus such as cathepsing (e.g., cathepsins B, C, D).

For further discussion of types of cytotoxins, linkers and methods for

conjugating therapeutic agents to anfibodies, see also Saito, G. ef al. (2003) ddv. Drug
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Delty, Rev. 55:199-215; Trail, P.A. et al. (2003) Cancer Tnununol. Tnmunother.
52:328-337; Payne, G. (2003) Cancer Cell 3;207-212; Allen, T.M. (2002) Nat, Rev.
Cancer 2:750-763; Pastan, I. and Kreitman, R. I (2002) Curr. Opin. Investig. Drugs
3:1089-1091; Senter, P.D. and Springer, C.J. (2001) Adv. Drug Deliv. Rev. 53:247-
264,

Antibodies of the present invention also can be conjugated to a radicactive
isotope to generate cytotoxic radiopharmaceuticals, also referred o as
radioimmunoconjugates. Bxamples of radioactive isotopes that can be conjugated to
antibodies for use diagnostically or therapeutically include, but are not limited to,
iodine', indium'", yitrium®® and lutetium'”, Method for preparing
radioimmunconjugates are established in the art. Bxamples of
radioimmunoconjugates are commercially available, including Zevalin™ (JDEC
Pharmacenticals) and Bexxar™ (Corixa Pharmaceuticals), and similar methods can be
used to prepare radioimmunoconjugates using the antibodies of the invention.

The antibody conjugates of the invention can be used to modify a given
biological response, and the drug moiety is not to be construed as limited fo classical
chemical therapeutic agents, For example, the drug moiety may be a protein or
polypeptide possessing a desired biological activity. Such proteins may include, for
example, an enzymatically active toxin, or active fragment thereof, such as abrin, ricin
A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor
or interferon-y; or, biological response modifiers such as, for example, lymphokines,
interleukin-1 ("IL-1"), interlenkin-2 ("IL-2"), interleukin-6 {"IL-6"), granulocyte
macrophage colony stimulating factor ("GM-CSE"), granulocyie colony stimulating
factor ("G-CSF"), or other growth factors.

Techniques for conjugating such therapeutic moiety to antibodies are well
kmown, see, e.g., Amon ef al., "Monoclonal Antibodies For Immunotargeting Of
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld
et al. (eds.), pp. 243-56 (Alan R. Lisg, Inc. 1985); Hellstrom et a/., "Antibodies For
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson ef al, {eds.}, pp.
623-53 (Marcel Dekker, Inc. 1987); Thorps, "Antibody Carriers Of Cytotoxic Agents
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And
Chinical Applications, Pinchera ef al. (eds.), pp. 475-306 {1985); "Analysis, Results,
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer
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Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin ef
al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The Preparation And

‘Cytotoxic Properties Of Antibody-Toxin Conjugates", hnmunol. Rev., 62:119-58

(1982).

Pharmaeeutical Compositions

In another aspect, the present invention provides a composition, e.g., 2
pharmaceutical composition, containing one or a combination of moenoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
together with a pharmaceutically acceptable camdier. Such compositions may include
one or a combination of {e.g., two or more different) antibodies, or immunoconjugates
of the favention. For example, a pharmaceuvtical composition of the invention can
comprise a combination of antibodies (or immunoconjugates) that bind to different
epitopés on the target antigen or that have complementary activities.

Pharmacentical compositions of the invention also can be administered in
combination therapy, i.e., combined with other agents. For example, the combination
therapy can include a defucosylated anti-CD30 antibedy of the present invention
combined with at least one other anti-neoplastic, anti-inflammatory or
immunosuppressive agent. Such therapeutic agents include, among others, steroidal
and nonsteroidal anti-inflammatory drugs (NSAIDS), e.g., aspirin and other
salicylates, such as ibuprofen (Motrin, Advil), naproxen (Naprosyn), sulindac
(Clinoril}, diclofenac (Voltaren), piroxicam (Feldene), ketoprofen (Orudis), diflunisal
(Dolobid), nabumetone (Relafen), etodolac (Lodine), oxaprozin (Daypro),
indomethacin (Indocin), and aspirin in high doses. Other examples of therapeutic
agents that can be used in combination therapy are described in greater detail below in
the section on hises of the antibodies of the invention.

As used herein, "phammaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carr@er is suitable for intravenous, intramuscular, subeutaneous,
parenteral, spinal or epidermal administration (e.g., by injection or infusion).

Depending on the route of adminisiration, the active compound, 7.e., anlibody or
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immunoconjuage, may be coated in a material to protect the compound from the
action of acids and other natural conditions that may inactivate the compound.

The pharmaceutic'al compounds of the invention may include one or more
pharmacentically acceptable salts. A "pharmaceutically acceptable salt" refers to a
salt that retains the desired biological activity of the parent compound and does not
impart any undesired toxicological effects (see e.g., Berge, S.M.,, et al. (1977) J
Pharm. Sci. 66:1-19). Examples of such salts include acid addition salts and base
addition salts. Acid addition salts include those derived from nontoxic inorganic
acids, such as hydrochloric, nittic, phosphorie, sulfuric, hydrobromie, hydroiodic,
phosphorous and the like, as well as from nontoxic organic acids such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkancic
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, magnesivm, calcinm and the like, as well as from nontoxic organic
amines, such as N,N'-dibenzylethylenediamine, N-methylglucamine, chloroprocaine,
choline, diethanolamine, ethylenediamine, procaine and the like.

A pharmaceutical composition of the invention also may include a
pharmaceutically acceptable anti-oxidant. Examples of pharmacentically acceptable
antioxidants include: (1) water soluble antioxidants, such as ascozbic acid, cysteine
hydrochloride, sedinm bisulfate, sedium metabisulfite, sodium sulfite and the like; (2)
oil-soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), lecithin, propyl gallate, alpha-tocopherol, and the
like; and (3) metal chelating agents, such as citrde acid, ethylenediamine tetraacetic
acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the like.

| Examples of suitable aqueous and nonraqueous carriers that may be employed
in the pharmaceutical compositions of the invention include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable
mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters, such
as ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating
materials, such as lecithin, by the maintenance of the required particle size in the case
of dispersions, and by the use of surfactants,

These compositions may also contain adjuvants such as preservatives, weiting
agents, emulsifying agents and dispersing agents, Prevention of presence of

microorganisms may be ensured both by sterilization procedures, supra, and by the
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inclusion of various antibacterial and antifingal agents, for example, paraben,
chlorobutancl, phenol sorbic acid, and the like. It may also be desitzable to include
isotonic agents, such-as sugars, sodium chloride, and the like into the compositions,
In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as aluminum
monostearate and gelatin,

Pharmacentically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporansous preparation of sterile
injectable solutions or dispersion. The use of such media and agents for
phanmaceutically active substances is known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound, use thereof in
the pharmaceutical compositions of the invention is contemplated. Supplementary
active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated as a
solution, microemulsion, liposome, or othe.r ordered structure suitable to high drug
concentration. The carrier can be a solvent or dispersion medivm containing, for
example, water, ethanol, polyo! (for example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), and suitable mixtures thereof, The proper fluidity
can be mainfained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of
surfactants, In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the
composition. Prolonged absorption of the injectable compositions can be brought
about by including 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.
Generally, dispersions are prepazed by incorporating the active compound info 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 fresze-drying (lyophilization) that yield a powder of the active



16 VK CDR1 a.a. 5F11 33 VK n.t. 5F11 17 VK CDR1 as. 1701 34 VIC n.t.
1701 18 VK CDR1 as. 2H9 35 VIC n.t. 2H9 Cdains 1. An isolated
anti-CD30 anti body, which | acks fucose residues.

55

ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof.

The amount of active ingredient which can be combined with 2 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
which can be combined with a canier material to produce a single dosage form will
generally be that amount of the composition which produces a therap eutic 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
of active ingredient in combination with a pharmaceuntically acceptable carrier.

Dosage regimens are adjusted to provide the optimuem desired response (e.g., 2
therapeutic response). For example, a single bolus may be administered, several
divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. Itis
especially advantageous to formulate parenteral compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit form as used herein
refers to physically discrete units suited as unitary dosages for the subjects o be
freated; each unit contains a predetermined quantity of active cormpound calculated to
produce the desired therapeutic effect in association with the required pharmaceutical
carrier. The specification for the dosage unit forms of the invention az€ dictated by
and directly dependent on (a} the unique characteristics of the active compound and
the particular therapeutic effect o be achieved, and (b) the limitations inherent in the
art of compounding such an active compound for the {reatment of sensitivity in
individuals.

For administration of the antibody, the dosage ranges from about 0.0001 to
100 mg/kg, and more usuzlly 0.01 to § mg/kg, of the host body weight. For example
dosages can be 0,3 mg/kg body weight, 1 mg/kg body weight, 3 mp/kg body weight, 5
mg/kg body weight or 10 mg/kg body weight or within the range of 1-10 mg/kg. An
exemplary treatment regime entails adminisiration once per week, once every two
weeks, once every three weeks, once every four weeks, once a month, once every 3
months or once every three to § months. Prefered dosage regimens for a
defucosylated anti-CD30 antibody of the invention include 1 mg/kg body weight or 3

mg/kg body weight via infravenous administration, with the antibody being given
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HeFi -1, Ber- Hzine!,%?ar Lui m(!lﬂ:ate% by %@%ﬂr rz4li) o{n@féﬁelsl?)'@%hﬂoﬁyl\%%e ’cazgebamail nd. Ber H8.

8. The anti bod almb5s uman an
anti body of cl%fpatignt W@P%ﬁn?ﬂ“qdﬁé%m?ﬁi%ﬁﬁolﬁ@we%mq@é@da human

heavy chain vadohabkiox @&b&ﬁ 18008 2 /RIHBR sboh I RDAbLI 24300 APLE ' €gi on,

wherein: (a) the 2&' B‘%f’ hai n vari abl e regi on conprises an
ami no aci d sequencé " EETELY-SHTPPFAR PHdmGBIR “EuH PiatgHgrsoorsitonD NOs:
1, 2 and 3; andwhich}ast g fegreindhinghdtios BasqniredaDbagd aﬁldlﬁ@@eﬁlﬂv@@l’rprl ses

an amino aci d &E&HSQT GPLSRAOR %&ghe I e o BRAHD P QDS aRho 50

NGs: 4, Sand 6. 10 e antl AUTan heavy
chai n vari abl & ?‘%&PEﬂ’?ge(?ﬂﬁﬁﬂlfes%goﬁeﬁéybﬁﬁaﬁ’é‘?d&émﬁ’d@%q‘v@lﬁwnmd@‘EQ | D NO
1 and the hurradﬂdhdngﬁﬁaan(‘abﬁioﬂms\/aﬂub aRkR af &Uﬂc}cd?q@ﬁjhl%oﬁ Hg vayi no acid
sequence of S eng)n K w %1% / anti % claim9, wherejin the
human heavy cha R etbea ndscﬁﬂﬁt]’l?lé 1§°{th‘§ap§m°n5“%f&ﬁhéila%quence
of SEQ ID NO aEPIamnt,heeldﬂluﬂmhwldDQMm ehanisteretoat reblobady hegjean intonpRr i ses
the am no aci %v@r@%@%d%ﬁ“m%@rhé%a{%}cs c§nﬁn&%b re-gg% t?egtgﬂel:&q‘gr lhe r];st gtl al m 9,

wherein the hu n heavy chain variable region conprises t
aci d sequence " l&gsoly erigepticsrpliseionn a rointivrnbigh dgpree etnelitively ahoil’tabl e
regi on conpri Sgevildie sareine rapiel BEHEREEonf hSERabd3s NBhce®or 13. The

anti body of Clt&llnmlt‘léd ag&)ﬂ}&gﬂaﬁl zgrgil thg ?%erﬁ shr?)%gar}hal graVXlgfg i }062%:;3? o gr oup

region CDRI conprisin seq uefce" gef
consi sting of sgwlp@f _se ?‘I}&rtgfterdhqpaggnt can be administered a prophylactic

regime,
Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the present invention may be varied so as to obtain an amount of the
active ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to the
patient, The selected dosage level will depend upon a variety of pharmacokinetic
factors including the activity of the particular compositions of the present invention
employed, or the ester, salt or amide thereof, the route of administration, the time of
administration, the rate of excretion of the particular compound being cmployed, the

duration of the treatment, other drugs, compounds and/or materials used in



(b) a human heavy chain variable region CDR2 conprising an am no acid
sequence selected fromthe group consisting of SEQ ID NGs: 10, 11,
and 12; (c) a human heavy chain variable region CDR3 conprising an
am no aci d sequence selected fromthe group consisting of SEQ I D NGs:
13, 14, and 15; (d) a human |ight chai’n variable regi on CDRI
conprising an am no acid sequence selected fromthe group consisting
of SEQID NGs: 16, 17, and 18; (e) a human |light chain variable
regi on CDR2 co Sk . L | d.- al -Lom t he group
Consi sting of SRR PG REGUANGEL SRR LR LABET | by

chai n vari abl e*P&Erost e PRI arpriosPeiredistoanetits raligntbeinggadtfewds el ect ed
fromthe groupik@R&isStilfgovafin BEQedifl Ms: 22, 23, and-24. 14. The

anti body of claim 13, which.c Li ges: ., X n..heavy, chain
Tariabi o regton Coi tESRRAIALY REPLE R i o B R P c i
vari abl e regi anef@BRRreg R deirerge BEQertPoiNGe2sd §ropfooy, 4@ invwnsiin heavy

chai n vari abl e;&,@QkPR4 %n%@ﬂ%ée%ﬁmﬂ:@on%vle&dwa%@\'venﬁcgl)ofa hunman
light chain variable region CODRl conprising SEQ | NO 16; (e) a
human |ight cHEPHMRFAYY 481081y it Eore 2isHpR iTeT HemBEdnts feteto; and
(f) a human | idgbincahainmovgs taddpentiAlyefitildos ¢ Qagrrits aghibka) | D NO 22.
15. The anti bad f .claim i rises . {@a h n, heavy
chai n vari abl egrér(‘éﬂg?rg?lm%ﬁgleﬂgbdrr?prc?sg%%ﬁ%a%qrﬁrﬁﬁa y}% %)]eaga Oﬁﬁiabrﬁ heavy
chai n vari abl eviegiroprBR? b Pigpetiabinh) “SEQ sHIDnNEprefet2bly(by pt leestrliprin
heavy chain vapahhi®e iReeedch¥dsC ORLS 00 Y confpthdd® Nedbit fthor growth

can be evaluated in an animal model system predictive of efficacy in human tamors.

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 praciitioner, A therapeutically effective amount of a therapeutic compounnd
can decrease tumor size, or otherwise ameliorate symptoms in a subject. One of
ordinary skill in the art would be able to determine such amounts based on such
factors as the subject's size, the severity of the subject's symptoms, and the particular
composition or route of administration selected.

A composition of the present invention can be administered via one or more
routes of administration using one or more of a variety of methods known in the art.
As will be appreciated by the sidiled artisan, the route and/or mode of administration
will vary depending upon the desired results. Preferred routes of administration for
antibodies of the invention include intraverous, intramuscular, intradermal,
intraperitoneal, subcutaneous, spinal or other parenteral routes of administration, for
example by injection or infusion. The phrase "parenteral adminisization® as used
herein means modes of administraiion other than enteral and topical administration,
usually by injection, and includes, without limitation, intravenous, intramuscular,
Intraarterial, intrathecal, intracapsular, iniraorbital, intracardias, iniradermal,
intraperitoneal, franstracheal, subcutaneous, subeuticular, intraarticular, subcapsular,
subarachnoid, intraspinal, epidural and intrasternal injection and infusion.

Allernatively, a defucosylated antibody of the invention can be administered

via a non-parenteral zoute, such as a topical, epidennal or mucosal route of



(d) a human light chain variable region CORl conprising SEQ ID NO
17; (e) a human |light chain variable region COR2 conprising SEQ ID
NG 20; and (f) a human light chain variable region CDR3 conprising
SEQ I D NO 23. 16. The antibody of claim 13, which conprises: (a) a
human heavy chain variabl e regi on CDRESconprising SEQ ID NG 9; (b) a
human heavy chain variable region CDR2 conprising SEQ ID NO 12; (c)
a human heavy chain vari abl e regi on CDR3 conprising SEQ I D NG 15;

(d) a human i i n.vari abl NO
18] (e) a humati i amrer it P Fabdb o el R ey b2 N
NO 21; and (ft)bplalﬁb’iurran | i ght chain variable region CDR3 conpri sing

SEQ ID NO 24. 17 TIOR A HolnPREY:s cmbegakeaarm vaith oMAbE haCANPIotles@f 8 heavy

chain variable region that is a uct oug derfl ved fro human VH
4-34 or VH 3- 0% aga"?ﬁ%’apﬂ’m@as&ﬂ? BHSPBRICE A% ‘§m"]\ﬂﬁ’ﬂnclﬁ°5 rises a
i ght chain vaim'pabds @rafi@eimalpatchif and sicaeprsdoed detiferpsystees. i ved from a

human VK LI ! Bl%graﬁ:fble QOOQJ%?S‘B} e é)%]?mernl\g b@%&é Q&g)fs é?ﬁ 13% \%h %thGV\IhI ch

conprises a heavy chal h var I on roduct 0
derived from apolyarkerAridgs paly@rcolis acigp ampg@w@c’%&h Eé?dﬁﬂglmfwé%&’au n

vari abl e regi qum{yh@e&hoa&foﬂhpﬁr@ﬁ%&n FhncRfong@storaek falaidd & orepmp V, LI 5,
L ahe chai b odee BiluBuiIB: i Do s Sa o A e Y oot
cell lacks a fhdissyBtscansiiRasissos udMirrdDelidelnantew BBBAENt | body

expressed by said E‘&?ﬁ%ctﬁﬁlcmﬁg&ﬁ i%@ﬁ’cﬁ-ﬁ Et&'@d\gﬂﬁﬁcdlcal%lwcelmﬁn\m%t cell

of claim 20, wherein the i ul1rn eavy and |ight chain genes
are human i mufoRh SBUPFRPIRERYRFERFR empogiftent h&?ﬁpﬁ%frf&nposmon of the

invention can be administered with a needleless hypodermic injection device, such as
the devices disclosed in 1.8, 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 discloses an

implantable micro-infusion pump for dispensing medication at a controlled rate;

U.5. Patent No. 4,486,194, which discloses a therapeutic device for administering
medicants through the skin; U.8, Patent No. 4,447,233, which discloses a medication
infusion pump for delivering medication at a precise infusion rate; U.S. Patent

No. 4,447,224, which discloses a variable flow implantable infusion apparatus for
continuous drug delivery; U.S. Patent No. 4,439,196, which discloses an osrnotic drug
delivery system having multi-chamber compartments; and U.S. Patent No. 4,475,196,
which discloses an osmotic drmg delivery system. These patents are incorporated
herein by reference. Many other such implants, delivery systems, and modules aze
kuown to those skilled in the art,

In certain embodiments, the defucosylated antibodies of the invention can be
formulated to ensure proper distiibution in vive. For example, the blood-brain barrier
(BBB) excludes many highly hydrophilic compounds. To ensure that the therapeutic
compounds of the invention cross the BBB (if desired), they can be formulated, for
example, in liposomes. For methods of mamufacturing liposomes, see, e.g., U.S,
Patents 4,522,811; 5,374,548; and 5,399,331, The liposomes may comprise one or
more moieties which are selectively transported into specific cells or organs, thus

enhance targeted drug delivery (see, e.g., V.V. Ranade (1989) J. Clin. Pharmacol.



22. The host cell of claim?20, wherein said fucosyltransferase is
FUT8. 23. A nethod of inhibiting growth of CD30* cells conprising
contacting said cells with a defucosylated anti CD30 anti body under
conditions sufficient to induce anti body-dependent cellul ar
cytoxicity (ADCC) of said cells. 24. 5¥he nmethod of claim 23, wherein
said cells are tunor cells 25. The nethod of claim 23, wherein said
anti - CD30 antibody is a human antibody. 26. A method of inhibiting

growt h of tunp S expressin 0 in i Lect. co

adni ni steri ng 25 %ﬁht %Fﬂgggggg%§€&ﬁﬁogé Pt G QR%$%5§ y in an
amount ef f ect i 46016 b By bi4.); gmmwsiheswm@zwaleél9ﬁ@ﬂe%bmre§whgJ@DBO in
the subject. (ﬁmmm;!_hg?; m%m%b&fmg% al m&@n eﬂ&‘ﬂSﬁ?S)'PE‘B@LQ: 8 140, Qi3 0

anti body is a hunan-antib clai m 26, wherein
sai d tunor cel Py e W@ﬁ?‘ﬁ"%"’@%@ﬁ@e’f‘l—b} 3SR RPTOting  The
met hod of cI airdepibr (BYiktOE Blan(1993)dmtﬂWSlOCﬂBBSB@i}EZM&Iﬁh&&? azo(z994

| ar ge- cel | [?Dﬁ%zlpﬁg:hﬁ(f‘kgﬁwﬁ)b ]soclg &éemzan%g I\IEGLa :%ﬂ: g‘b g%: e gr oup

wherein the t seédse se
consi sting of 36r23bHGiliey; 57, E‘gﬂhpﬂ@%ﬁﬁ?ﬂ@m?mﬂto{* $Z7I3yrrphorra, cut aneous
T-cell |ynphomas, nodul ar small cleaved-cell |ynphomas, |ynphocytic

| ymphomas, peripheh #emdasc@ ik mviiipionas. Lennerts | ynphonas,
i mmunobl astic Tynphomas, T-cell |eukemia/lynphomas (ATLL), adult

T-cell leukem a (T-ALL), entroblastic/centrocytic (cb/cc) follicular
| ynphomas cancer s, Tigidkfuersgattdangerdee khtibbdumphprsiiensohd Bethéds ebihe,

angi oi mmnobl %ﬂ&énqmbgemqgmmhm kbbb shd Sdee Sd ndagomorma,  adul
T-cell 1ynpho

associ at ed atiz/jt;cav ased | ynphonas,
Enbryonal Car dﬁhhwolwaﬁalpfhﬁ@wgﬁﬂd&ﬁ@a% m\“éd&‘flg?
r hi no- p har ynx aﬂq&es@on e ﬂ{ﬂnﬂﬁkﬁcssmbiwmﬁ gan beakiibigsredro seld irs@Ase e.g.

oD0stcp o7 e TR0 L) MRAOIES  RRSBSR  RLS™
AGAI NST CD30 LaA@mN@ dismdﬁexmswi IRES) heEs S1ges iNKcuBdBPrEids 40> <141>
human and non-human animals. Non-tuman animals includes all vertebrates, e.g.,
mammals and non-maminals, such as non-human primates, sheep, dogs, cats, cows,
horses, pigs, chickens, avians, amphibians, and reptiles. Prefened subjects include
human patients having disorders characterized by CD30 expression. When antibodies
to CD30 are administered together with another agent, the two can be administered in
either order or simultaneously.
Suitable routes of administering the antibody compositions (e.g., antibody or
immunoconjugate) of the invention in vivo and iz vitro are well known in the art and
can be selected by those of ordinary skill. For example, the antibody compositions
can be administered by injection (e.g., intravenous or subcutancous). Suitable
dosages of the molecules used will depend on the age and weight of the subject and
the concentration and/or formulation of the antibody composition,
In one embodiment, the antibodies of the invention can be initially tested for
binding activity associated with therapeutic or diagnostic use in vitro. For example,
compositions of the invention can be tested using ELISA and flow cylometric assays.
Moreover, the activity of these molecules in triggerng at least one effector-mediated

effector cell activity, including inhibiting the growth of and/or killing of cells



<150> 60/ 654, 197 <151> 2005-02-18 <160> 35 <170> PatentIn Ver. 3.3
<210> 1 <211> 112 <212> PRT <213> Hono sapiens <400> 1 Gn Val Gn
Leu Gn A@n Trp Ay Ala Ay Leu Leu Lys Pro Ser Qu 151015 Thr Len
Ser Len Thr Cys Ala Val Tyr Ay Ay Ser Phe Ser Ala Tyr 202530 Tyr
Trp Ser Trp Ile Arg Gn Pro Pro Ay Ly Gy Len Qu Trp Il e 354045
Gy Aso Ile Asn Hs Gy Gy Ay Thr M Tyr Asn Pro Ser Leu Lys 505560
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Mh G n Phe Ser Leu

expressing CD30 can be assayed. Profocols for assaying for effector cell-mediated

ADCC are described in the Examples below.

A. Detection Methods

In one embodiment, the antibodies of the invention can be used to detect levels
of CD30, or levels of cells which contain CD30 on their membrane surface, which
levels can then be linked to ceriain disease symptoms.

In a particular embodiment, the invention provides methods for detecting the
presence of CD30 antigen in a sample, or measuring the amount of CD30 antigen,
comprising contacting the sample, and a control sample, with a defucosylated
antibody, or an antigen binding portion thereof, which specifically binds to CD30,
under conditions that allow for formation of a complex between the antibody or
portion thereof and CD30. The formation of a complex is then dstected, wherein a
difference complex formation between the sample compared to the control sample is
indicative the presence of CD30 antigen in the sample. For example, standard
detection mmethods, well-known in the att, such as ELISA and flow cytometic assays,
can be performed using the compositions of the invention,

Accordingly, in one aspect, the invention further provides methods for
detecting the presence of CD30 (e.g., human CD30 antigen) in a sample, or measuring
the amount of CD30, comprising contacting the sample, and a confrol sample, with an
antibody of the invention, or an antigen binding portion thereof, which specifically
binds to CD30, under conditions that allow for formation of a complex between the
antibody or portion thereof and CD30. The formation of a complex is then detected,
wherein a difference in cornplex formation between the sample compared to the
control sample is indicative of the presence of CD30 in the sample.

The compesitions of the invention can also be used to target cells expressing
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 vive or in vifro cells expressing CD30. The detectable label can be, e.g.,

a radioisotope, a fluozescent compound, an enzyme, or an enzyme co-factor.

B. Inhibition of Growth of CD30+ Cells
The antibodies can be used to inhibif or block CD30 function which, in turn,

can be linked to the prevention or amelioration of certain disease symptoms, thereby



65707580 Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
Al a 859095 Ser Leu Thr Ala Tyr Trp Ay Gn Ay Ser Leu Val Thr Val
Ser Ser 100105110 <210> 2 <211> 116 <212> PRT <213> Hono sapi ens
<400> 2 Ju vVal An Len Val Qu Ser sly Ay Gy Len Val Gn Pro Gy
Ay 151015 2/14 Ser lieu Arg Lea Ser @@ys Val Ala Ser Ay Phe Thr Phe
Ser Asn Ser 202530 Trp Net Ser Trp Val Arg Gn Ala Pro Ay Lys Gy
lieu u Try Val 354045

implicating CD30 as being involved in the disease. Differsnces in CD30 expression
during a disease state as compared to a non-disease state can be determined by
contacting a test sample from a subject suffering from the disease and a control
sample with the anti-CD30 antibody under conditions that allow for the formation of a
complex between the antibody and CD30. Any complexes formed between the
antibody and CD30 are detected and compared in the sample and the control.

For example, the antibodies can be used to elicit #1 vive or in vilro one or
more of the following biclogical activities: to inhibit the growth of and/or kill a cell
expressing CD30; to mediate phagooytosis 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 CID30, to inhibit IL-4 expression or to mediate expression of
the Th2 phenotype, e.g., at low dosages, As discussed herein, the defucosylated
antibodies of the invention exhibit enhanced ADCC activity as compared to the
fucosylated form of the antibody.

Accordingly, in another aspect, the invention provides a method of inhibiting
growth of CD30” cells comprising contacting said cells with a defucosylated anti-
CD30 antibody under conditions sufficient to induce antibody-dependent cellular
cytoxicity (ADCC) of said cells. The cells can be, for example, tumor cells. Ina
preferred embodiment, the anti-CD30 antibody is a hwman antibody.

In one embodiment, the antibodies, or binding porlions thereof, of the
present invention can be used to modulate CD30 levels on target cells, such as by
capping and eliminating receptors on the cell surface, Mixtures of anti-Fo receptor
antibodies can also be used for this purpose.

Target-specific effector cells, e.g., effector cells linked to compositions of the
invention can also be used as therapeutic agents. Effector cells for targeting can be
human leukocytes such as macrophages, neutrophils or monocytes. Other cells
include eosinophils, natural killer cells and other IgG- or IgA-receptor bearing cells.
If desired, effector cells can be obtained from the subject to be treated, The target-
specific effector cells, can be administered as a suspension of cells in a

physiologically acceptable solution, The number of cells administered can be in the

order of 108-109 but will vary depending on the therapentic purpose. In general, the

amount will be sufficient to obtain localization at the target cell, e.g., a tumor cell



Ala Asn Ile Asn Qu Asp Ay Ser Au Lys The Tyr Val Asp Ser Val
505560 Lys Gy Arg Phe Thr The Ser Arg Asp Asn Ala Gu Asn Ser lieu
Tyr 65707580 lieu G n Net Asn Ser lieu Arg Ala Qu Asp Thr Al a Val
Tyr Tyr Cys 859095 Ala Arg Val His Try Tyr Phe Hs lieu Trp Ay Arg
Gy Thr Lea Val 100105110 Tim Val Ser gder 115 <210> 3 <211> 116 <212>
PRT <213> Hormp sapiens <400> 3 Gn Val Gnlieu Gn Gn Trp Ay A a
Gy Lea lieu Lys Pro Ser Qu 151015 Timlieu Ser lieu Thr Cys Al a Val

Tyr Gy QY SetxpRhensT830@nd to B¥tct cell killing by, e.g., phagocytosis. Routes of
administration can also vary.

Therapy with target-specific effector cells can be performed in conjunction
with other techniques for removal of targeted cells. For example, anti-tumor therapy
using the compositions of the invention and/or effector cells armed with these
compositions can be used in conjunction with chemotherapy. Additionally,
combination immunotherapy may be used to direct two distinct cytotoxic effector

populations toward tumor cell rejection.

C. Use of mnunoconjugates and Combination Therapy

In one embodiment, immunoconjugates of the invention can be used to target
compounds (e.g., therapsutic agents, labels, cytotoxins, radiotoxins
immunosuppressants, etc.) to cells which have CD30 cell surface receptors by linking
such compounds fo the antibody. Thus, the invention also provides methods for
localizing ex vivo or in vitro cells expressing CD30 (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 cell
surface receptors by targeting cytotoxins or radiotoxins to CD30, such as to CD30-
expressing tumor cells to thereby eliminate the tumor cell, or to CD30-expressing
antigen-presenting cells to thereby eliminate the APCs as a means to inhibit immune
responses (e.g., in autcinumune disorders),

In other embodiments, the subject can be additionally treated with an agent
that modulates, e.g., enhances or inhibits, the expression or activity of Foy or Foy
receptors by, for example, treating the subject with a cytokine. Preferred cytokines
for administration during treatment include of granulocyte colony-stimulating factor
(G-CSF), granulocyte- macrophage colony-stimulating factor ((GM-CSF), interferon-y
(IFN-y), and tumor necrosis factor (TNF).

In another embodiment, the subject can be additionally treated with a
lympholine preparation. Cancer cells which do not highly express CD30 can be
induced to do so using lymphokine preparations. Lymphokine preparations can cause
a more homogeneous expression of CD30 among cells of a tumor which can lead to a
more effective therapy. Lymphokine preparations suitable for administration include

interferon~gamma, tutmer necrosis factor, and combinations thereof. These can be



202530 Tyr Trp Ser Try Ile Arg Gn Pro Pro Ay Lys Gy lieu Qu Trp
Il'e 354045 Ay GQu lle Asn Hs Ser Ay Ser TimLys Tyr Thr Pro Ser
lieu Lys 505560 Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys H's Gn
Phe Ser lieu 65707580 Lys Lev Ser Ser Val Thr Ala Ala Asp Tim Al a Val
Tyr Tyr Cys Al a 859095 Axg G u Thr Valt3Tyr Tyr Phe Asp lieu Try Gy
Arg Gy Timlieu Val 100105110 Thr Val Ser Sex 115 <210> 4 <211> 107

<212> PRT <213> Honp sapi ens
administered intravenously. Suitable dosages of lymphokine ave 10,000 to 1,000,000

units/patient.

In another embodiment, patients treated with antibody compositions of {he
invention can be additionally administered (prior to, simultancously with, or
following administration of an antibody of the invention} with another therapeutic
agent, such as a cyiotoxic or radiotoxic agent, which enhances or augments the
therapeutic effect of the human antibodies. The antibody can be linked to the agent
{as an immunocomplex) or can be administered separate from the agent. In the latter
case (separate administration), the antibody can be administered before, after or
concureently 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, anti-neoplastic agents such as doxorubicin (adriamyein), cisplatin bleomyoin
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/ml dose once every four weeks
and adriamyein is intravenously administered as a 60-75 mg/m! dose once every 21
days. Co-administration of the 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 eytotoxic effect
to human tumor cells. Such co-administration can solve problems due to
development of resistance to drugs or a change in the antigenicity of the tumor cells

which would render them unreactive with the antibody.

D. Treatment of Awtoimmune Diseases

The compositions can be used #n vitro or in vivo 1o treat diseases mediated by
or involving CD30, for example, diseases characterized by expression, typically
overexpression, of CD30 such as autoimmune diseases mediated by macrophages,
activated neuirophils, dendritic eells or NI cells, such as transplantation rejection, or
Gratt versus Host Disease (GVHD). Soluble CD30 is regularly shed from the surface
of cells expressing CD30 and elevated sCD30 levels have been reported in the serum
of patients with a variety of tumorigenic and autoimmune disorders. Accordingly, yet
another use for the antibodies of the invention includes the prevention or treatment of

diseases involving blocking or inhibiting of shedding of sCD30.



/1/14 <400> 4 Asp Ile Gn Met TimGn Ser Pro Thr Ser Len Ser Al a-Ser
Val Gy 151015 Asp Arg Val Timlle Thr Cys Arg Ala Ser Gn Ay lle
Ser Ser Trp 202530 Len TimTrp Tyr Gn Gn Lys Pro Gn Lys Ala Pro
Lys Ser Len tie 354045 Tyr Ala Ala Ser Ser Len Gn Ser Ay Val Pro
Ser Arg Phe Ser Ay 505560 Ser Ay Seg4d@y Tim Asp Phe Thr Len Tim
Ile Ser Ser Leu G n Pro 657075BO G n Asp Phe Ala Tim Tyr Tyr Cys Gn
Gn Tyr Asp Ser Tyr Pro Ile 859095 Thr Phe Ay Gn Gy TimArg Leu

Gu'lle Lys 100 105}3}?2&1@&%&% the antibody with CD30 (e.g., by administering the antibody to
a subject), the ability of CD30 to indoce such activities is inhibited and, thus, the
associated disorder is treated. The antibody composition can be adminisiered alone or
along with another therapeutic agent, such as an immunosuppressant which acis in
conjunction with or synergistically with the antibody composition to treat or prevent
the CD30 mediated disease. Prefered antibodies bind to epitopes which are specific
to CD30 and, thus, advantageously inhibit CD30 induced activities, but do not
interfere with the activity of structurally related surface andigens. The compositions
can be used to ireat any diseases mediated by CD30 expressing cells, including, but
not limited to, autoimmune hemolytic anemia (ATHA), theumatoid arthritis (RA),
systernic Jupus erythematosus (SLE), Systemic Sclerosis, Atopic Dermatitis, Graves’
disease, Hashimoto’s thyroiditis, Wegner’s granulomatosis, Omen’s syndrome,
chronic renal failure, idiopathic thrombocytopenic purpura (ITF), inflanumatory bowel
disease (IBD; including Crohn’s Disease, Ulcerative Colitis and Celiac’s Disease),
insulin dependent dizbetes mellitus (IDDM), acute infectious mononucleosis, HIV,
herpes virus associated diseases, multiple sclerosis (MS), hemolytic anemia,
thyroiditis, stiff man syndrome, pemphiges vulgaris and myasthenia gravis (MG).

I, Treatment of Cancer

In another ¢mbodiment, the present invention provides a method of inhibiting
the growth of CD30+ tumor cells (Z.e., inmor cells expressing CD30) in a subject, in
which a defucosylated anti-CD30 antibody of the invention is administered to the
gnbject such that growth of the CD30+ tumor cells is inhibited. For human subjeots,
the antibody preferably is 4 humanized or human antibody, In a preferred
embodiment, the turnor cells are Hodghkin’s Diseass tumor cells. In another preferred
embodiment, the tumor cells are anaplastic large-cell lymphomas {ALCL) tumor cells.
In other embodiments, the tumor cetls may be from a disease selected from the group
consisting of non-Hodgkin’s lymphoma, Burkitt's lymphoma, cutaneous T-cell
lymphomas, nodular small cleaved-cell lymphomas, lymphocytic lymphornas,
peripheral T-cell lymphomas, Lennert's lymphomas, immunoblastic lymphomas, T-
cell leukemia/lymphomas (ATLL), adult T-cell leukemia (T-ALL),
entroblastic/centrocytic (cb/cc) follicular lymphomas cancers, diffuse large cell
lymphomas of B lineage, angioimmunobiastic lymphadenopathy (AILD)-like T cell
lymphoma, adult T-cell lymphoma (ATL), HIV associated body cavity based

lymphomas, Embryonal Carcinomas, undifferentiated carcinomas of the thino-



<211> 108 <212> PRT <213> Honp sapiens <400> 5 Gn Ile Val Len Thr

G n Ser
Len Ser
Trp Tyr

Pro sly Thr Len Ser Leu Ser Pro Ay 151015 Gn Arg Ala Tim
Cys Arg Ala Ser G n Ser Val Ser Ser Ser 202530 Tyr Leu Ala
Gn Gn Lys Pro Ay Gn Ala Pro Arg Len Len 354045 Ile Tyr

Gy Ala Ser Ser Arg Ala TimAdy Ile Prad Asp Arg Phe Ser 505560 Ay
Ser sly Ser Ay TimAsp Phe Thr Len Thr tie Ser Ser Leu G n 65707580
Pro Gn Asp Phe Ala Val Tyr Tyr Cys Gn Gn Tyr Ay Ser Ser Pro

059095

pharynx {e.g., Schmincke’s tumor), Castleman’s disease, Kapoesi’s Sarcoma and other
CD30+ T-cell lymphomas and CD30+ B-cell lymphomas.

The method mvolves administering to a subject an antibody composition of
the present invention in an amount effective to treat or prevent the disorder. The
anfibody composition can be administered alone or along with another therapeutic
agent, such as a sytotoxic or a radiotoxic agent which acts in conjunction with or
synergistically with the antibody composition io treat or prevent the diseass

agsociated with CD30 expression.

Lits

Also within the scope of the invention are kits comprising an antibody of the
invention and instructions for use. The ldt can further contain one or more additional
Teagents, such as an immunostimulatory reagent, a cytotoxic agent or a radiotoxic
agent, or one or more additional antibodies of the invention (e.g., an antibody having
a complementary activity which binds to an epitope in the CD30 antigen distinct from
the first antibody), Iits typically include a label indicating the intended use of the
contents of the kit. The term label includes any writing, or recorded material supplied
on or with the kif, or which otherwise accompanies the kit.

The present invention is forther illustrated by the following examples which
should not be construed as further limiting. The contents of all figures and all
references, patents and published patent applications cited throughout this application

are expressly incorporated herein by reference.



Trp Thr Phe Ay Gn Ay Thr Lys Val Gn Ile Lys 100105 <210> 6 <211>
107 <212> PRT <213> Honp sapiens 4/14 <400> GQu Ile Val Leu Thr
Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro Ay 151015 Gu Axg Ala Thr
Leu Ser Cys Arg Ala Ser G n Ser Val Ser Set Asn 202530 Leu Ala Trp
Tyr Gn Gn Lys Pro Ay Gn Ala Pro Axg Leu Leu Il e 354045 Tyr Asp
Ala Sex Asn Axg Ala Thr Ay Ile Pro Ala Axg Leu Set dy 505560 Ser
Gy Ser Ay Thr Asp She Thr Leu Thr /le Ser Set Leu Qu Pro

EXAMPLES

Example1; Preparation and Characterization of Defucosylated
Axnti-CD30 Monoclonal Antibody

In this example, a fully human anti-CD30 monoclonal antibody was expressed
in a cell line lacking a fucosyl transferase enzyme such that the cell line produces
proteins lacking fucose in their carbohydrates. The defucosylated antibody was tested
against a fucosylated anti-CD30 antibody (expressed in a different cell line that
contains the fucosyl fransferase enzyme) to determine structural and characteristic
differences between the antibodies, using a variety of chemical analysis techriques,
including capillary electrophoresis, comparison of amino acid sequence, mass .
differences by mass spectroscopy and charge variation by capillary isoelectric
focusing.

The anti-CD30 fully hurman monoclonal antibody 5811 was originally
described in PCT Publication WO 03/059282, The amine acid and nucleotide
sequences of the 5I711 heavy chain is shown in Figure 1A and the amino acid and
nucieotide sequences of the 5F11 light chain are shown in Figure 1B. The 5F11
heavy and light chain variable sequences were subcloned into an expression vector.
The 5F11 kappa variable region ¢DNA, including its signal sequence and an optimal
Kozak sequence, was subcloned in frame with the human kappa constant region. The
SF11 heavy chain variable region cDNA, including its signal sequence and an optimal
Kozak sequence, was subcloned in frame with the human v1 heavy constant region.
Both light and heavy chain expression were driven by Inunan ubiquitin C promoters
(Nenoi, M. et al. Gene 175:179, 1996). This expression vector is described in further
detail in U.S. Patent Application Sexial No, 60/500,803, the contents of which are
expressly incorporated herein by reference.

The cxpression vector was teansfected into the FUTS™ host cell line Ms704 by
DNA electroporation. The Ms704 FUTS" cell line was created by the farpeted
disruption of the FUTE gene in CHO/DG44 cells using two replacement veetors, and
is more fully described in U.S. Patent Publication 20040110704 by Yamane ef al. and
Yamane-Ohnuld et al. (2004) Biotechnol Bioeng 87:614-22, The Ms704 cells were



65707580 G u Asp Phe Ala Val Tyr Tyr C¢ys Gn Gn Arg Set Asn Trp Pro
Trp 85D®5 Thr Phe Ay Gn @y Thr Lys Val Qu Ile Lys 100105 <210> 7
<211> 5 <212> PRT <213> Hono sapiens <400> 7 Ala Tyr Tyr Trp Ser 15
<210> 0 <211> 5 <212> PRT <213> Hono sap|ens <400> 8 Asn Ser Trp Met

Ser 15 <210> 9 <211> 5 <212> PRT

adapted to growth in suspension culture in growth medium, BX-CELL™ 325 pr
CHO Medium (JRH #14335) supplemented with 100 pM hypoxanthine with 16 M
thymidine (Invitrogen #11067-030) and 6 mM L-glutamine (Invitrogen #25030-081).

The vector DNA. to be used for electroporation was ethanol precipitated and
resuspended in 10 mM Tris 7.6, 1 mM EDTA. 1, 5, 10, 15 or 20 pg DNA was
utilized for twenty electroporations, four electroporations per DNA concentration.
The Ms704 cells were prepared for transfection by washing the cells in a sucrose-
buffered solution (SBS) and resuspending the cells at 1 X 107 cells/m! SBS solution.
400 pl cells were mixed with construct DNA and electroporated utilizing settings at
230 volts, 400 microfaradays capacitance and 13 ohms resistance (BTX Molcoular
Delivery Systems #600 clectro cell manipulator). The cells wers removed from the
electroporation cuvettes and 20 ml growth medium was added. The cells were plated
into a 96 well disﬁ using 200 pl cells per well, approximately 4 X 10* cells/well, 2
days after the electroporation, 150 1l of medium was removed from each well and
replaced with 150 pl selection medium, growth medinm with 400 pg/mi G418
(Invitrogen #10131-035). Every three to seven days, 150 121 of selection medinm per
well was replaced with fresh selection medium. CHO DG44 host cells (FUT 8 H)
were electroporated with the identical 5F11 construet using a similar procedure and
CHO DG44 transfectants expressing recombinant 5F11 antibody containing
fucosylated carbohydrates were established,

The highest producing Ms704 and CHO DG44 clones were expanded and
recombinant 5T'11 antibody was purified from cell culture supernatants by Protein A
affinity chromatography.

Comparative analysis of N-linked oligosaccharides derived from the Ms704
and the CHO DG44 derived anti-CD30 monoclonal antibody samples was done by
capillary electrophoresis laser induced fluorescence (cLIF) (Chen and Evangelista
(1998) Electrophoresis 15:1892). The N-linked oligosaccharides of the purified
antibody were released by adding the peptide N-glycanase (Prozyme) and incubating
ovemight. The protein was ethanol precipitated, and the carbohydrate containing
supernatant was transferred to a new tube and dried using 2 Speedvac. The
carbohydrates were resuspended and derivatized with 8-aminopyrene-1,3,6-
kisulfonate (APTS) under mild reductive amination conditions in which desialylation

and loss of fucose residues was minimized. The reaction adducts were analyzed by



<213> Hono sapiens <400> 9 Ay Tyr Tyr Trp Ser 15 <210> 10 <211> 16
<212> PRT <213> Hono sapiens 5/14 <400> 10 Asp tie Asn Hs Ay Gy
@y Thr Ass 1tr Asn Pro Set Leu Lys Ser 151015 <210> 11 <211> 17
<212> PRT <213> Honp sapi ens <400> 11 Ass Ile Ass Qu Asp Ay Ser Qu
Lys Phe Tyr Val Asp Ser Val Lys 15101%8dy <210> 12 <211> 16 <212>

PRT <213> Hono sapi ens

capillary electrophoresis with a laser-induced fluorescence detector (Beckman
Coulter) (Ma and Nashabeh (1999) Adnal. Chem. 71:5185). Differences in the
oligosaccharide profile were observed between the antibody obtained from the Ms704
cell line as compared to the CHO DG44 cell line, consistent with an absence of facose
residues in the Ms704 derived anii-CD30 antibodies,

To confinm the absence of fucose residues on the antibody expressed in Ms704
cells, monosaccharide composition analysis was performed. The resulis are shown

below in Table 1

Table 1: Monosaccharide Analysis

Antibedy Protein Monosaccharide Armount mol Sugar/
Amount (1g) Found mol Protein
{p1mol)
Anti-Cb30 Fucose 206.0 1.0
-+ fucose 29 pg Galactosamine 0.0 0.0
 Glucosamine 847.6 4.4
Galactose 858 0.5
Mannose 547.0 2.9
Anti-CD30 Fucose 0.0 0.0
- fucose 23 ug Galactosamine 0.0 0.0
Glucosamine 655.2 43
Galactose 89.7 0.6
Mannose 488.8 32

The results of the monosaccharide analysis confirm that the anlibody expressed in
Ms704 cells tacks fucosyl residues.

Aside from the difference in cligosaccharides shown by capillary
electrophoresis and monosaccharide analysis, the Ms704 and CHO DG44 derived
anti-CD30 antibody protein samples were essentially identical, Analysis of N-
terminal protein sequence revealed an identical N-terminal amino acid sequence.
Mass speclroscopy of the light chain of the Ms704 and CHO DG44 derived anti-
CD30 antibodies yielded masses of 23,740 and 23,742, respeclively, which were
within the error of the instrument. The two antibodies were also tested using a

standard capillary isoelectric focusing kit assay (Beckman Coulter) and showed that



<400> 12 Qu Ile Ass His Set Ay Ser Thr Lys Tyr Thr Pro Set Leu Lys
Ser 151015 <210> 13 <211> 4 <212> PRT <213> Honp sapi ens <400> 13 Lea
Thr Ala Tyr 1 <210> 14 <211> 7 <212> PRT <213> Hono sapi ens <400> 14

Val H's Trp Tyr Phe His lieu 15
69

the two antibedy samples had an identical isoelectric point at 8.6. These stndies.
indicate that the protein component of the antibody samples derived from the Ms704
and the CHO DG44 cells are essentially identical with the exception of the
defucosylation of the carbohydraie component of the Ms704 derived antibodies.

Example 2: Assessment of ADCC Activity of Defucosylated Anti-CD30

Antibody

The anti-CD30 monoclonal antibody 5F11 is capable of killing CD30+ cells
through the recruitment of an effector cell population via antibody dependent cellular
cytotoxicity (ADCC). In this example, defucosylated 5F11 (defuc-5F11) monoclonal
antibodies were tested for the ability to kill CD30+ cell lines in the pressnce of
effector cells in a cytotoxdcity clromium release assay.

Human effector cells were prepared from whole blood as follows. Human
peripheral blood mononuclear cells were purified from heparinized whole blood by
standard Ficoll-paque separation. The cells were resuspended in RPMI1640 media
containing 10% FBS and 200 U/nl of human IL-2 and incubated overnight at 37°C.
The following day, the cells were collected and washed once in culture media and
resuspended at 1 x 107 cells/ml. Two million target CD30+ cells were incubated with
200 uCi *ICy in 1 ml total volume for 1 hour at37° C.  The target cells were washed
once, resuspended in 1m! of media, and incubated at 37° C for an additional 30
minutes. After the final incubation, the target cells were washed once and brought to a
final volume of 1x10° cells/ml.

The CD30+ cell lines 1540 (human Flodgkin’s lymphoma; IDSMZ Deposit
No. ACC 72), 1428 (human Hodgkin’s Iymphoma; DSMZ Deposit No. ACC 197},
11236 (human Hodgkin’s lymphoma; DSMZ Deposit No. ACC 530) and Karpas
(human T cell lymphoma; DSMZ Deposit No. ACC 31) cell lines were initially tested
for binding to both the fucosylated 5F11 (fuc-5F11) and defuc-5F11 using a standard
FACS analysis. Bach target cell displayed similar binding profiles through a range of
antibody concentrations for both fuc-5F11 and defuie-5F11. The level of CD30
expression, as determined by mean fluorescence intensity, was highest in L540,

followed by Karpas, 1428, and the lowest CD30 expression was on L1236 cells.



<210> 15 <211> 0 <212> PRT <213> Honp sapiens <400> | S G u. Thr Val
Tyr Tyr Phe Asp Leu 15 6/14 <210> 16 <211> 11 <212> PIT <213> Hono
sapi ens <400> 16 Arg Ala Ser Gn Ay Ile SeopSer Trn Leu Thr 1510
<210> 17 <211> 12 <212> PRT <213> Hono sapi ens <400> 17 Arg Al a Set
G@n Ser Val Set Set Set Tyr Leu Ala 70

The 1540, 1428, L1236 and Karpas cells were tested in a modified *'Cr
antibody dependent cellular cytotoxicity (A]jCC) assay as follows. Each target cell
line (100 pl of labeled CD30+ cells) was incubated with 50 pl of effector cells and 50
I of antibody. A target to effector ratio of 1:50 was used throughout the experiments.
In all studies, the following negative controls were.also run: a) target and effector
cells without antibody, b) target cells without effector cells, ¢) wells containing target
and effector cells in the presence of 1% Triton X-100, aud d) human XgG1 isotype
control. Following a 4 hour incubation at 37° C, the supematants were collected and
counted on a gamma Counter {Cobra II auto-gamma from Packard Instruments) with
a reading window of 240-400 keV. The counts per mimuite were plotted as a function
of antibody concentration and the data was analyzed by non-linear regression,
sigmoidal dose response (variable siope) using Prism software (San Diego, CA). Cell
cytotoxicity curves for the L540, 1428, L1236 and Karpas cell lines using varying
concenirations of fuc-5F11 and defuc-5711 are shown in Figures 4-7, respeciively.

The percent lysis was determined by the following equation:

% Lysis = (Sample CPM- no antibody CPM)/TritonX CPM-No antibody CPM) X
1¢0

The % Lysis was tested at an antibody concentration of 25 pg/ml and a target to
effector cell ratio of 1:50, ECsp values also were caleunlated for sach target cell. The

results are summarized in Table 2 below.



1510 <210> 18 <211> 11 <212> PRT <213> Hono sapi ens <400> 18 Arg Al a
Ser Gn Set Val Set Set Asn Leu Ala 1510 <210> 19 <211> 7 <212> PRT
<213> Hono sapiens <400> 19 Ala Ala Set Set Leu G n Set 15 <210> 20
<211> 7 <212> PRT <213> Honb sapi ens
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Table 2: Cytotoxic Ability of Defucesylated Anti-CD30 Monoclonal Antibody

Target % Lysis | % Lysis | % Lysis | ECso ECso ECs tatio

cell ratio (rg/ml) | (pg/ml) fucoset:
fucose ~ fucose-
fucose +

Tucose + | Fucose - Fucose + | Fucose -

1.540 42 68 1.61 0.042 0.009 4.7

Karpas 19 50 2.63 0.250 [ 0.032 7.8

1428 20 43 2.15 0,100 0.009 11.1

11236 4 13 325 1.218 0,045 27.1

Defuc-5F11 showed from 1.61 times (fox L540 cells) to 3.25 times (for L1236 cells)
greater percent cell lysis as compared to the fuc-5F11 antibody. This increased
potency of the defuc-5F11 results in measurable cell lysis at antibody concentrations
where the fuc-5F11 has no measurable effect. Tor example, on L1236 cells, which
have a low.level of expression of CD30, defuc-5F11 at 0.1 pg/ml results in a 10%
_specific lysis, whereas fuc-SF11 at the same concentration has no measurable effect
(see Figure 6). Defuc-5F11 was 4.7 times (for L540 cells) to 27.1 times (for L1236
cells) more potent in ADCC activity than the fuc-5F11 antibody, as measured by ratio

of ECsq values.
Example 3: Assessment of ADCC Activity of Anti-CD30 Antibody

In this example, anti-CD30 monoclonal antibodies wers tested for the ability
to kill CD30+ cell lines in the presence of effector cells via antibody dependent
cellular cytotoxicity (ADCC) in a fluorescence cytotoxicity assay. Human effector
cells were prepared as described above and the ADCC assay performed as indicated
above, As can be seen in Figure 9, when using the defucosylated anti-CD30 antibody
there was increased ADCC activity as compared with parental anti-CID30 antibody.
In addition, the defucosylated anti-CD30 antibody was more potent than the parental
antibody as evidenced by the reduced ECS50 as compared to the parental anti-CD30
antibody. The antibody was also more efficacious as evidenced by the fact that the
maximum percent lysis was higher for the defucosylated anti-CD30 antibody. With
either antibody, the anti-CD16 (3G8) antibody effectively inhibited the ADCC
suggesting that this lysis was mediated by CD16.



<400> 20 Ay Ala Seét Set Arg Ala Thr 15 <210> 21 <211> 7 <212> PRT
<213> Hono sapiens 7/14 <400> 21 Asp Ala Ser Asn Arg Ala Thr 15
<210> 22 <211> 9 <212> PRT <213> Honp sapi ens
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Example 4: Increased ADCC With Human Effector Cells

ADCC assays were performed as described above. In this experiment,
however, mouse effector cells were compared with human effector cells. As can be
seen in Figure 10, while there was no increased ADCC comparing parental anti-CD30
antibody with defiicosylated antibody when mouse effector celis were used, when
human effector cells were examined, there was a notable increase in ADCC with the

defucosylated antibody as compared to the parental anti-CD30 antibody.

Example 5: ADCC assay comparing parental and defucosylated antibody using

effector cells from cynomolpgus monkeys

‘Whole blood was obtained from eynomolgus monkeys. Red blood cell lysed
cynomolgus peripheral blood cells were stimulated with 50 U/ml 1TL-2 and cultured in
RPMI1640 media containing 10% FBS overnight at 37°C. On the day of the study,
cynomolgus cells were resuspended in assay buffer (RPMI1640, 10% FBS, 2.5 mM
probenecid) at 1x107 cells/mL. CD30 positive target cells, Karpas 299, were labeled,
washed three times with wash buffer (PBS, 2.5mM probenecid, 20mM HEPES), and
adjusted to 1x10° cells/mL, for 1:50 target to effector cell ratio. The ADCC assay was
performed as described above. We compared the activily of parental anti-CD30
antibody to defucosylated antibody using effector cells purified from cynomolgus
blood. Modest ADCC activity was seen with the parental antibody (from around 7-
10% cell lysis at 10 pg/mL). In contrast, the defucosylated antibody induced
significantly higher pexcent lysis (from around 10-30% cell lysis at 10 pg/mL) and a
reduced EC50 (see Figure 11).

Example 6: Scatchard analysis of binding affinify of an{i-CD30 monoelonal

antibodies to L540 cells, activated human and cynomolgus peripheral bleod cells

The binding affinity of the parental and defucosylated anti-CD30 antibodies
was determined. We compared the binding affinity of the two antibodies to CD30
positive L340 cells as well as PHA/Con A-activated human or cynomolgus peripheral

blood mononuclear cells.



<400> 22 G n Gn Tyr Asp Set Tyr Pro Ile Thr 15 <210> 23 <211> 9
<212> PRT <213> Honp sapiens <400> 23 Gn Gn Tyr Ay Sex- Set Pro
Trp Thr 15 <210> 24 <211> 9 <212> PRT <213> Hono sapi ens <400> 24 G n

Gn Arg Ser Mh Trp Pro Trp Thr
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Human or cynomolgus peripheral blood cells were stimulated with 2ptg/ml PHA, 10
ng/ml Con A, and 50 U/mi 11L-2 and cultured in RPMI1640 media containing 10% fetal
bovine serum (FBS) at 1x10° cells/m] density for 3 days. On the day of the study, the cells
were washed and adjusted to 2x10 cells/ml in binding buffer (RPMI1640 +10% FBS). Asa
control, CD30 positive 1540 cells (adjusted to 4-8x10° cells/ml) were used in these studies
since they express high levels of the antigen. The cells were placed on ice until the injtiation
of the experiment. Millipore glass fiber filter plates (MAFBNUB50) were coated with 1%
nonfat dry milk in water and stored a 4°C overnight. The plates were washed three times
with 0.2 ml of binding buffer. Fifty microlitexrs of buffer alone was added to the maximum
binding weils (total binding). Twenty-five microliters of buffer alone was added to the
control wells. Varying concentration of **I-anti-CD30 antibody was added o all wells in a
volume of 25 pl. Varying concentrations of unlabeled antibody at 300-400 fold excess were
added in 4 volume of 25 pi to conirol wells (non-specific binding) and 25 ul of CD30 positive
L540 cells or stimulated human or cynomolgus peripheral blood cells in binding buffer were
added to all wells. The plates were incubated for 2 houss at 200 RPM on a shakerat 4°C. At
the completion of the incubation the Millipore plates were washed twice with 0.2 ml of cold
wash butfer (RPMI1640, 10% FBS, 500 mM NaCl). The filters were removed and counted
in & gamma counter. Evaluation of equilibrium binding was performed using single site
binding parameters with the Prism software (San Diego, CA).

Using the above Scatchard binding assay, the Kp of the parental CD30 antibody for
1.540 cells was approximately 1.4 nM while the defucosylated antilbody had a Xp of 1.9 nM
(Table 3). This indicates that there was litfle change in affinity with removal of fucose.
These studies were repeated using primary cells rather than a cell line, In addition, the
affinity on cells which express significantly fewer receptors per cell was tested. Activated
human peripheral blood cells were prepared as indicated above and the Kp was found to
bel.l and 2.7 nM for parental and defiucosylated anti-CD30 antibody, respectively.

Finally, the binding affinity of the parental and defucosylated antibody for PHA, Con
A, and rIL-2 activated cynomolgus peripheral blood mononuclear cells was compared, The
Xp was found to be approximately 0.47 nM and 0.83 nM for parental and defucosylated
antibody, respectively,



15 <210> 25 <211> 97 <212> PRT <213> Hono sapi ens <400> 25 G n Val
GnlLen Gn Gn Trp Gy Ala Ay Leu Leu Lys Pro Sex- G u 151015 Thr
Leu Sex- Len Thr Cys Ala Val Tyr Ay Ay Sex- Phe Set Ay Tyr 202530
Tyr Trp Ser Trp Ile Arg Gn Pro Pro Gy Lys Ay Len Gn Trp lle
354045 Ay Gn lle Mh Hs Ser Ay Sex-74Thr Mh Tyr Asn Pro Ser Len Lys
505560 Sex- Arg Val Thr Ile Ser Val Asp Thr Set Lys Asn G n Phe Set
Leu 65707500 8114 Lys Lou Ser Ser Val Thr Ala Ala Asp Thr Al a Val
Tyr ayr Cys Al @able3 Scatchard Analysis

. éample 1.540 Human Cynomolgus
KD (nM ave) {1.37 1.08 0.47 -
Receptors Per
Parental CD30  [Cell (ave) 2496082 45654 72781
KD (uM ave) |1.93 2.66 0.83
Defucosylated Receptors Per

CD30 Cell (ave) 3024600 (74258 108824

Equivalengs

Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents of the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the

following claims.



859095 Arg <210> 26 <211> 98 <212> PAT <213> Hono sapi ens <400> 26
Gu Val Gn Lou Val Gu Set Ay Ay Ay Lou Val Gn Pro dy Ay 15
"10ls Ser Leu Arg Lou Ser Cys Ala Ala Ser Gy The Thr Phe Ser Ser Tyr
202530 Trp Not Ser Trp Val Ars Gn Ala Pro Ay Lys Ay Lou Qu Trp
Val 354045 Ala Asn Ile Lys Gn Asp dy5Ser Au Lys Tyr Tyr Val Asp
Ser Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
Ser Lou Tyr 65707580 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Al a

Val Tyr Tyr Cys 859095 SUMMARY OF SEQUENCE LISTING

SEQ ID NO: SEQUENCE SEQIDNO: | SEQUENCE

1 VHa.a. 5F11 19 VE CDR2 a.a. 5F11

2 VHaa. 17G1 20 VK CDR2 a.a. 17G1

3 VHa.a 2H9 21 VE CDR2 a.a. 2H9

4 VEKa.a. 5F11 22 VX CDRS3 a.a. 5Fil
V& aa 17G1 23 VE CDR3 a.a. 17G1

6 VK a.a, 219 24 VK. CDR3 a.a. 2H?

7 VH CDR1 a.a. 5F1]

8 VH CDRI a.a. 17G1 25 VH 4-34 germline aa

9 VH CDR1 a.a. 2H9 26 VH 3-07 germline aa

10 VI CDRZ a.a, 5F11 27 VI L15 germline aa

11 VHCDR2 a.a. 17G1 28 VK A27 permline aa

12 VI CDR2 a.a. 2H9 29 VK L6 germline aa

13 VH CDR3 a.a. 5F11 30 VHn.t. 5F11

14 VH CDR3 a.a. 17G1 31 VHn.t 17Gi

15 VI CDR3 a.a. 2H9 32 VHn.t. 2H9

16 VK CDRI1 a.a, 5F11 33 VK n.t. 5F11

17 VK CDR1 a.a. 17G1 34 VK nt 17G1

18 YK CDRI a.a. 2H9 35 VK nt 2H9




Ala Arg <210> 27 <211> 94 <212> PRT <213> Honmp sapi ens <400> 27 Qu
Il'e Val Lou Thr Gn Ser Pro Ala Thr Lou Sot Leu Ser Pro Gy 151015
GQu Arg Ala Thr Leu Ser Cys Arg Ala Ser A n Ser Val Ser Ser Tyr
202530 Lou Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Lau Lou
Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe
Ser Ay SOB560 Ser Ay Ser Ay Thr Asp Phe Thr Lou Thr Ile Ser Ser
lieu Au Pro 65707580 3 u Asp Phe Alg Val Tyr Tyr aye Gn Gn Arg Ser
Asn Trp 8590 9/14 Claims

1. An isolated anti-CD30 antibody, which lacks fucose residues.

2. The antibody of claim 1, wherein said antibody enhances antibody dependent cellular cytotoxicity of cells
expressing cell surface CD30.

3. The antibedy of claim 2, wherein said antibody, in fucosylated form, does not induce antibody dependant
cellular cytoxicity {ADCC) of L1236 cells (DSMZ Deposit No. Ace 530} in vitro, but in defucosylated form
does induce ADCC of L1236 cells in vitro, wherein ADCC is assessed by an ADCC assay at an antibody
concentration of 0.1 pg/ml and a target cell to efiector cell ratio of 1:50.

4, The antibody of claim 3, which, in fucose lacking form, enhances ADCC of L540 cells {DSMZ Deposit No.
ACC 72}, L428 cells (DSMZ Deposit No. ACC 197) and Karpas cells (DSMZ deposit No. ACC 31} in vitro as
compared to the fucosylated form of the antibody, wherein the ADCC is assessed by an ADCC assay at an
antibody concentration of 0.1 pg/ml and a target to effector ratio of 1:50,

5. The antibody of claim 1, which is a moncclonai antibody.
6. The antibody of claim 3, which is a humanized or chimeric antibody.

7. The antibody of claim 8, wherein the humanized or chimeric antibody is prepared from a mouse anti-
CD30 antibody selected from the group consisting of: ACIO, HeFi-[, Ber-H2, Ki-l, Ki-4. HRS-3. Irac, HRS-4,
Ma4, M7 and Ber-HB8.

8. The antibody of claim 5, which is a hurnan antipody.

9. The antibody of claim 8, wherein the human antibody comprises a human heavy chain variable region and
a human light chain variable region, wherein:

(a) the human heavy chain variable region comprisas an amino acid sequence selected from the group
consisting of SEQ ID NOs: 1, 2 and 3; and

{b) the human light chain variable region comprises an amino acid sequence selected from the group
consisting of SEQ ID NOCs: 4, 5 and 6.

10. The antthody of claim &, wherein the human heavy chain variable region comprises the amino acid
sequence of SEQ ID NO: 1 and the human light chain variable region comprises the amino acid sequence of
SEQ 1D NO: 4.

11. The antihody of claim &, wherein the human heavy chain variable region comprises the amino acid
sequence of SEQ ID NO: 2 and the human light chain variable region comprises the amino acid sequence of
SEQ 1D NQ: 5.

12, The antibody of claim 9, wherein the human heavy chain variable region comprises the amino acid
sequence of SEQ 1D NO; 3 and the human light chain variable region comprises the amino acid sequence of
SEQ ID NO: 6.

13. The antibody of claim 5, comprising:

(a) a human heavy chain variable region CDRI comprising an amino acid sequence selected from the group
consisting of SEQ {D NOs: 7, 8, and 9;
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<210> 28 <211> 95 <212> PRT <213> Hono sapiens <400> 28 Qu Ile Val
Len Thy Gn Ser Pro Ay Thr Lea Ser Leu Ser Pro Ay 151015 G n Arg
Ala Thr Len Set Cys Arg Ala Ser G n Set Val Ser Ser Ser 202530 Tyr
Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Lou Len 354045
Ile Tyr Ay Ala Set Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Set

505560 Gy Set Ay Set Ay Thr Asp Who Thy Len Thr Ile Set Arg Leu

Gn 65707@9?}&%@9h@ﬁh%%ré{ﬂ@eg@n@Dyﬂzom—EyﬂngIxyé’mngé@d @qﬁ'en@ Riedd rolding g6t
Ser 85909%onsi@ih@of SPQ IDIRA=1 %6, Odarm222> PRT <213> Honp sapi ens <400> Zq

(c) & human heavy chain variable region CDR3 comprising an amino acid sequence selected from the group
consisting of SEQ 1D NOs: 13, 14, and 15;

(d) a human light chain variable region CORI comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs; 16, 17, and 18;

(&) & human light chain variable region CDR2 comprising an aminc acid sequence selecied frem the group
consisting of SEQ 1D NOs: 19, 20, and 21; and

{fy a human light chain variable region CDR3 comprising an amino acid seguence selected from the group
consisting of SEQ 1D NOs: 22, 23, and 24.

14. The antibody of claim 13, which comprises:

(a) a human heavy chain variable region COR! comprising SEQ ID NQO:7;

(b} a human heavy chain variable region CDR2 comprising SEQ ID NQ: 10;
{c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 13;
{d) a human iight chain variable region CDRI comprising SEQ 1D NO: 16;

(e) a human light chain variabie region COR2 comprising SEQ 1D NO: 19; and
{©) a human light chain variable region CDR3 comprising SEQ 1D NO:22.

15, The antibody of claim 13 , which comprises :

(a) a human heavy chain variable region CDRI comprising SEQ ID NO:8;

(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 11 ;
(¢) a human heavy chain variable region CDR3 comprising SEQ ID NO: 14;
(d) a human light chain variable region CDRI comprising SEQ 1D NO: 17;

(g) a nhuman light chain variable region COR2 comprising SEQ 19 NO:20; and
(f} a human light chain variable region CDR3 comprising SEQ ID NO:23.

16. The antibody of claim 13, which comprises:

(a) a human heavy chain variable region CORI comprising SEQ 1D NO:9;

(by a human heavy chain variable region COR2 comprising SEQ 1D NO: 12;
(c) a human heavy chain variable regionn CDR3 comprising SEQ 1D NO: 15;
(d} 2 human light chain variable region CDRI comgrising SEQ 1D NO: 18;

{e} a human light chain variable region CDR2Z comprising SEQ ID NO:21; and
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Asp Ile Gn Met Thr Gn Ser Pro Set Sex' Len Set Ala Set Val Gy
151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Set Gn Ay tie Sex Set
Trp 202530 Len Ala Trp Tyr Gn Gn Lys Pro Gn Lys Ala Pro Lys Set
Len Ile 354045 Tyr Ala Ala Set Set Lou Gn Set Ay Vol Pro Set Arg
Phe Ser Gy 505560 Set Ay Set Ay Thr Asp Who Tin Lou Thr Ile Set
Set Leu G n Pro 65707580 G n Asp Phe Ala Thy Tyr Tyr Cys G n G n Tyr

ASn St Ty, 839072k aA0e b BoriEn AR AN SR13> Homo sapi ens

17. The antibody of claim 8, which comprises a heavy chain variable region that is a product of or derived
from a human Vi 4-34 or Vy 3-07 gene.

18. The antibody of claim 8, which comprises a light chain variable region that is a product of or derived from
a human Vk Lt 5, A27 or L6 gene.

18. The antibedy of claim 8, which comprises & heavy chain variable region that is & product of or derived
from a human VH 4-34 or Vi; 3-07 gene and a light chain variable region that is a product of or derived from
ahuman V, LI 5, AZ27 or LG gene.

20. A host cell comprising immunoeglobulin heavy and light chain genes encoding an anti-CD30 antibody,
wherein said host cell lacks a fucosyltransferase such that the anti-CD30 antibody expressed by said host
cell lacks fucose residues.

21. The host cell of claim 20, wherein the immunoglobulin heavy and light chain genes are human
immunoglobulin heavy and light chain genes.

22. The host cell of claim 20, wherein said fucosyltransferase is FUTS8.

23. A method of inhibiting growth of CD30" ceils comprising contacting said cells with a defucosylated anti-
CD30 antibody under conditions sufficient to induce antibody-depeandent cellular cytoxicity (ADCC) of said
cells.

24. The method of ciaim 23, wherein said cells are tumor cells.
25. The method of claim 23, wherein said anti-CD30 antibody is a human antibody.

28. A method of inhibiting growth of tumor cells expressing CD30 in a subject, comprising administering to
the subject a defucosylated anti-CD30 antibody in an amount effective te inhibit growth of tumor cells
expressing CD30 in the subject.

27. The method of claim 26, wherein said anti-CD30 antibody is a hurman antibody.
28. The method of claim 26, wherein said tumor cells are Hodgkin's Disease {(HD) fumor cells.
29. The method of claim 28, wherein said tumor cells are anaplastic large-cell lymphoma {ALCL) tumor cells

30, The method of claim 26, wherein the tumor cells are of from a disease selected from the group
consisting of non-Hodgkin's lymphoma, Burkitt's lymphoma, cutanecus T-cell iymphemas, nodular small
cleaved-cell lymphomas, lymphocytic lymphomas, peripheral T-cell lymphomas, Lenner{’s lymphomas,
immuneblastic lymphomas, T-cell leukemia/lymphomas {ATLL), aduit T-cell leukemia (T-ALL),
entroblastic/centrocytic (cb/cc) follicular lymphomas cancers, diffuse large cell iymphomas of B lineage,
angioimmunabiastic lymphadenopathy (AILD)-like T cell lymphoma, adult T-celi lymphoma (ATL), HIV
associated body cavity based lymphomas, Embrycnal Carcinomas, undifferentiated carcinomas of the rhino-
pharynx (g.g., Schmincke's tumor), Castleman's disease, Kaposi's Sarcoma, CD30+ T-cell lymphomas and
CD30+ B-cell ymphomas.

78



<221> COG <222> (1)-(336) <400> 30 cag gtg cag eta cag cag tgg ggc
gca gga ctg ttg aag cot tog gag 48 Gn Val Gn Leu Gn Gn Trp Ay
Ala Gy Lea lieu Lys Pro Ser Qu 151015 ace ctg tea etc ace tgc get
gtc tat ggt ggg tea ttc agt got. tac 96 Thr Leu Ser Leu Thr Cys Al a
Val Tyr Ay Gy Ser Phe Ser Ala Tyr 202530 tac tgg agc tgg ate cgc
cag coo cca ggg sag ggg ctg gag tgg att 144 Tyr Trp Ser Trp Ile Arg
Gn Pro Pro Ay Lys Gy Lea Gu Trp 11854045 ggg gac atc sat cat
ggt gga ggc ace aac tac aac cog tee etc aag 192 Gy Asp Ile M His
Ay Gy Gy Thr M Tyr Asn Pro Ser sk@undsyigshH95560 agt cga gtc ace ata
tea gta gac acg too sag sac cag ttc too ctg 240 Ser Arg Val Thy Ile
Ser Val Asp THP> 8 1 s™Asn G n" The Ser Lea 65707580 ‘aag ctg aac tot
gta ace gccC GGy 8aRci®s: goirs@its héfndrathsb Ghox@@yn? +BBshys Lea Ass Sex
Val Thr Ala Al a AsypdHsy Ala Val Tyr Tyr Cys Al a 859095 agc eta act
gee tac tgg age ctg gtc ace gtc too tea 336 Ser Lea Thr
Ala Tyr Trp %g§> %?1%3%9?/ Ser lieu Val Thy Val Ser CQar

<1l40>
<lels

<150> 60/654,197
<l5t> 2005-02-18

<l&0> 35
<170> PatentIn Ver., 3.3

<2105 1

<21L1> 112

<212> PRT

<213> Homo sapiens

<400> 1
Gln Val 6in Leu Gln Gln Trp Gly Ala Gly DLeu Leu Lys Pro Ser Glu
1 5 ic i5

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 Gin Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Asp Ile Asn His Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Sex Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Glu Phe Ser hew
65 70 75 80

Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 50 85

Ser Leu Thr Ala Tyr Trp Gly Gin Gly Sexr Leu Val Thr Val Ser Serx
100 105 1x0

<210> 2

«211> 116

<212» PRT

<213> Homo sapiens

<400> 2
@lu Val @ln Leu Val Glu Ser Gly Gly Gly Leu Val @Gln Pro Gly Gly
1 5 10 15



100105110 <210> 31 <211> 348 <212> DNA <213> Honp sapi ens <220> <221>
CDS <222> (1).1348) <400> 31 gag gtg cag ttg gtg gag tot ggg gga ggc
ttg gtc cag act ggg ggg 48 Au Val Gn Leu Val Qu Sex Ay Ay Ay
Lau Val Gn Pro Ay Ay 151015 tee ctg aga etc toe tgt gta gcc tot
gga ttc ace ttt agt sac tot 96 Sex Leu Arg Leu Ser Cys Val Al a Ser
Gy The Thr The Sex Asn OCar 202530 tgg atg age tgg gtc ego cag got
cca ggg aaa ggg ctg gag tgg gtg 144 Trﬁ) Met Ser Trp Val Avg G n Ala
Pro Ay Lys Ay Leu Gu Trp Val 35404414

Ser Leu Arg Leu Sexr Cys Val Ala Sex Gly Phe Thr Phe Ser Asn Ser
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Lieu Glu Trp Val
35 40 45

Ala Asn Ile Asn Glu Asp Gly Ser Glu Lys Fhe Tyr Val Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Phe Ser Arg Asp Asn Ala Glu Asn Ser Leu Tyx
65 10 75 80

Tew Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyxr Tyx Cys
85 30 85

Ala Arg Val His Trp Tyr Phe His Leu Trp Gly Axg Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
315

<210»> 3

<2il1l> 116

<212> PRT

«213> Homo sapiens

<400> 3
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Ieu Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Sexr Phe Ser Gly Tyx
20 25 3¢

Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys ¢ly Leu Glu Trp Ile

Gly Glu Ile Asz Hig Ser Gly Ser Thr Lys Tyr Thr Pro Ser Leu Lys
50 55 50

Ser Arg Val Thr Ile Ser val Asp Thr Ser Lys His Gln Phe Ser Leu
65 70 15 BO

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 80 95

Arg Glu Thr Val Tyx Tyr Phe Asp Leu Trp Gly Arg Gly Thr Leu Val
100 145 ilo

Thr val Ser Ser
115

<210> 4

<«211= 107

«2123> PRT

<213> Homo sapiens



| I /14 gce aac ata aac gas gat gga agt gag aaa ttc tat gtg gac tat
gtg 192 Ala Asa Ile Asn Qu Asp Ay Her GQu Lys Phe Tyr Val - Asp Her
Val 505560 aag ggc cga ttc ace ttc too aga gac aac gcc gag aac tea
ctg tat 240 Lys Ay Axg Phe Thr Phe Her Arg Asp Asn Ala G u Asn Her
Leu Tyr 65707580 ctg caa atg aac age ctg aga gcc gag gac acg get gtg
tat tac tgt 288 Leu G n Met Asn Her Leu Arg Ala Gu Asp Thr Al a Val
Tyr Tyr aye 859095 gag agg gtt cat tgg tac ttc cat etc tgg gge cgt
ggc ace ctg gtc 336 Ala Arg Val His Tép4Tyr Phe His Leu Trp Gy Arg
Gy Thr Leu Val 100105110 act gtc tee tea348 Thr Val Her Her 115
<210> 32 <211> 348 <212> DNA <213> Honp sapi ens

<400> 4
Asp Ile Gln Met Thr Gln Ser Pro Thr Sexr Leu Ser Ala -Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala fex Gln &ly Ile Ser Ser Trp
20 25 30

fheu Thr Trp Tyrx Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Deu Ile
35 40 45

Tyr Ala Ala Ser Ber Leu Gln Sex Gly Val Pro Sexr Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thx Ile Ser Ser Leu Gin Pro
65 7 75 80

Glu Asp Phe Ala Thr Tyxr Tyr Cys Giln Gln Tyr Asp Ser Tyr Pro ILie
85 90 95

Thr Phe Gly Gln Gly Thxy Arg Leu Glu-Ile Lys
100 105

<210> 5

<211> 108

<212> PR¥®

<213> Homo sapiens

<400> 5
8lu Tle val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 1Q 15

@lu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Sex Val Ser Ser Sex
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Sexr Rrg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thx Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80

Pro ©lu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
a5 g0 g5

Trp Thr Phe €ly Gin Gly Thr Lys Val Glu Ile Lys
100 105

<210> 6

<21ll> 107

<212> PRT

213> Homo sapiens



<220> <221>

tgg ggc
Trp Ay
tgc get
Cys Al a
ate ego
Ile Arg
aat cat
Asn His
gte acc
Val Thr
ctg age
Leu Her

gca
Al a
gtc
Val
cag
Gn
agt
Her
at a
I'le
t ot
Her

CDS <222> (1).. (348) <400> 32 cag gtg cag eta cag cag
gag 48 Gn Val Gn Leu Gn Gn
G u 151015 ace ctg too etc ace
ggt tae 96 Thr Leu Her Leu Thr
Gy Tyr 202530 tae tgg ago tgg
gag tgg att 144 Tyr Tro Her Trp
AQu Trp Il e 354045 ggg gaa ate
gga age ace sag tee ace cthd4tee etc aag 192 Ay Gu lle
Pro Her Leu Lys 505560 age cga

ta 198 §.086 369ci08 230 6AGnLRQ; d:Crdi€R-CGhLY 440 Her Arg
H siiG n Phe Her Lew 65707580 aag

Gar AR AF0=5 000 A 5-Sh S5t erfe A2 asoosh”

gga ctg ttg aag cot tog
Gy Leu Leu Lys Pro Her
tat ggt ggg too ttc agt
Tyr Gy Ay Her Phe Her

ocC cca ggg aag ggg ctg
Pro Pro Ay Lys Ay Leu

GI}(0 r Thr Lys Tyr Thr

Her Val Asp Thr Her Lys.

Leu Ala Trp Tyr Gln Gla Lys Pro
35 40

Tyr Asp Ala Sexr Asn Arg Ala Thr
50 55

Ser GQly Ser Gly Thr Asp Phe Thy
65 70

Glu Asp Phe Ala Val Tyr Tyr Cys
85

Thr Phe Gly G6ln Gly Thr Lys val
100

<210> 7

<221> 5

<212> PRT

<213> Homo sapiens

<4Q0> 7
Ala Tyx Tyr Trp Ser
1 5

210> A

<211» 5

«212> PRT

<213> Homo saplens

<400> 8
Asn Ser Trp Met Ser
1 5

<210> 9

<21il> 5

<di2> PRT

«213> Homo sapiens

<400> 8

Gly Tyr Tyr Trp Ser
1 5

«210> L0

«211l> 16

<231 2> PRT

<213> Homo sapiens

Gly

Gly

Leu

Gln

Glu
105

Gln Ala Pro Arg Lieu Leu Ile
45

Ile Pro Alz Arg Leu Ser Gly
60

Thr Ile Ser Ser Leu Glu Pro
75 :30]

Gln Aryg Ser Asn Trp Pro Trp
90 . 95

Ile Lys



12/ 14 aga gag act gtc tee tac ttc gat etc tgg ggc cgt ggc ace ctg gtc
336 Arg G u Thr Val Tyr Tyr Phe Asp Len Trp Ay My Gy Thr Len Val
100105110 act gtc toe tea348 Thr Val Set Set 115 <210> 33 <211> 321
<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)-(321) <400> 33
gee ate cag atg ace cag tct cca ace tea ctg tct gee tet gta gga 48
Asp Ile Gn Met Thr Gn Set Pro Thr Set Leo Set Ala Ser Val Gy

151015 gee age gte ace ate act tgt eg eg agt cag ggt att age age
tgg 96 Asp Arg Val Thr Ile TimCys ArglAla Set Gn Ay Ile Set Set

Trp 202530

<400> 10
Asp Ile Asn His Gly Gly Gly Thr Asn Tyr Asn Pro Ser Leu Lys Sexr
1 5 10 15

<210> 11

<21i» 17

«212> PRT

<213> Homo gapiens

<400> 11
Asn Ile Asn Glu Asp Gly Ser Glu Lys Phe Tyxr Val Asp Ser Val Lys
i 5 10 15

Gly

210> 12

<21ll> 16

<212> PRT

<213> Homo sapiens

<400> 12
Glu Ile Asn His Ser Gly Ser Thr Iys Tyr Thr Pro Ser Leu Lys Ser
1 5 19 15

<210> 13

<211l> 4

<212> PRT

<213> Homo mapiens |

<43G> 13
Leu Thr Ala Tyr
3

<210> 14

<21ls 7

<2125 PRT

<213> Homo sapiens

«<400> 14

val His Trp Tyr Phe His Leu
1 5

<210> 15

<21l> 8

<212 PRT

<213> Homo sapiens

<400> 15
Gilu Thr Val Tyr Tyr Phe Asp Leu
1 s



tta ace tgg tat cag eag aaa cca gag ace gee cet aag tee ctg ate 144
Len Thr Tip Tyr Gn Gn Lys Pro Gn Lys Ala Pro Lys Set Len Ile
354045 tat get gee tee agt ttg caa agt ggg gtc cca tea egg tte age
ggc 192 Tyr Ala Ala Set Set Len G n Set Gy Val Pro Set Arg Phe Set
Gy SOb560 agt gga tot ggg ace gat ttc act etc ace ate age age ctg
eag cot240 Set Ay Set Ay TimAsp Phe TimDen Thr Ile Set Set Len
G n Pro 65707580 gaa gat ttt gca act tat tae tgc caa cag tat gat agt
tae cct ate 288 G n Asp Phe Ala Thr T9¥4Tyr Cys Gn Gn Tyr Asp Ser
Tyr Pro Ile 859095 ace the ggc caa ggg ace cga etg gag att ace321 Tim
Phe Ay G n Gy, THhr Mg Len Gn Ile Lys 100105 <210> 34 <211> 324
<212> DNA <2k3m-Hanp sapiens <220> <221> CDS -

<212> PRT
«<213> Homo sapiens

<400> 16
Arg Ala Ser Gln Gly Ile SeaISer Trp Leu Thy
3 5 10

<210> 17

<211» 12

<212» PRT

<213> Homo saplens

400> 17

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
1 5 10

<2105 18

<21k> 11

<2Z12» PRT

<213> Homo sapiens

<400> 18
Arg Ala Ser Gln Ser Val Ser Ser Asn Leuw Ala
1 5 ic

<210> 158

<211l> 7

<212> PRT

<213> Homo sapiens

<400> 182
Ala Ala Ser Ser Leu Gln Ser
1 5

<210> 20

<211l> 7

<212> PRT

<213> Homo sapiens

<i00> 20
Gly Ala Ser Ser Arg Rla Thr
1 5

<210 21

<2311> 7

<212> ERT

<213> Homo sapiens



<222> (1)..(324) <400> 34 gaa att gtg ttg acg cag tat cca ggc ace
ctg tat ttg tot cca ggg 48 Gu Ile Val Leu Thr Gn Ser Pro Ay Thr
Leu Ser Leu Ser Pro Gy 151015 gaa aga gcc ace etc tea tgc agg goo
agt cag agt gtt age ago age 96 Gu Arg Ala Thr Lou Ser Cys Arg Al a
Set G n Set Val Ser Ser Set 202530 tac tta gee tgg tac eag cag aaa
cot ggc cag got coo agg etc etc 144 Tyr Leu Ala Trp Tyr G n G n Lys
Pro Ay Gn Ala Pro Arg Leu Leu 354045 ate tat ggt gca toe age agg
gcc act ggc atc cca gac agg ttc agt 189411 e Tyr Ay Ala Ser Ser Arg
Ala Thr Ay lie Pro Asp Arg Phe Bar 505560 ggc age ggg tot ggg aca
gac ttc act ¢ffate.atg, 290,A00.Ctg gag 240 Gy Ser Ay Ser Ay Thr
Asp Phe Thr Leu Thr Ile Ser Ser Lou G n 65707580 Cct gaa gat ttt gca
gtg tat tao tgt cag cag tat ggt age tca cog 288 Pro G n Asp Phe Ala
Val Tyr Tyr dyg.G,n Gn Tyr Ay Ser Set Pro 859095 tgg acg ttc ggc
caa ggg ace aag-0é g gaa ate aaa324 Trp Thr Phe Ay Gn Gy Thr Lys
Val Gn Ile kyk> PrRT

<213> Homo sapiens

<400> 22
Gln Gln Tyr Asp Ser Tyr Pro Ile Thr
i 5

<210> 23

<21i> 9

<212> BERT

<213> Homo papiens

<400> 23
Gln Gin Tyr Gly Sexr Ser Pro Trp Thr
1 5

<210> 24

<211 §

<212> PRT

<213> Homo sapiens

<400> 24
Gln Gln Arxg Sexr Asn Trp Pro Trp Thr
1 5

<210> 25

<21ll> 97

«212> BPRT

<213> Homo sapiens

<400> 25
Glr Val GIln Leu @ln Gln Trxp Gly ala Gly Leu Leu Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly S8er Phe Sexr Gly Tyr
20 25 30

Tyr Trp Ser Trp Ile Axrg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 20 45

Gly @lu Ile Asn His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Giln Phe Ser Liey
65 70 75 80



100105 <210> 35 <211> 321 <212> DNA <213> Honp sapi ens <220> <221>
CDS <222> (1)..(321) <400> 35 gaa att gtg ttg aca cag tot cca gee acc
ctg tot ttg tot cca Au Ile Val Len Thr Gn Ser Pro Ala Thr Len Ser
Leu Ser Pro 151015 ggg 48 Gy gaa age gcc ace etc toe tgc agg gcc
agt cag agt gta age ago aac 96 Gn Arg Ala Thr Len Ser Cys Arg Al a
Ser G n Ser Val Ser Ser Asn 202530 tta gcc tgg tac can cag aaa cot
ggc as gct ccc agg cto etc atc 144 Le@ Ala Trp Tyr Gn Gn Lys Pro
Gy Gn Ala Pro Arg Len Leu lle &/14

Lys Leu Ser Ser Val Thr 3la Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 30 95

Arg

<210> 26

<211l> 98

<212> FRT

<213> Homo sapiens

<400> 26
Glu Vval Gin Leu Val Glu Ssr Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 is

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met 8er Trp Val Arg Gln Ala Pro Gly Dys Gly Leu Glu Trp Val
35 40 . 45

Ala hspn Ile Lys Gln Asp Gly Ser Glu Lya Yyr Tyr Val Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Sexr Leu Tyxr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyx Cys
B85 g0 a5

Ala Arg

<2i0> 27

<2ii> 94

<212> PRT

<213> Home sapiens

<400> 27
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr DLeu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyx
20 25 30

Leu Ala Trp Tyr Sln Gla Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 490 45

Tyr Asp Ala Ser Asn Axrg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Rsp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Als Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp
85 [0



354045 14/ 14 eat gat gee too aac egg gee act ggc ate cca gee egg etc
agt gge 192 Tyr Asp Ala Ser Asn Arg Ala Thr Gy Ile Pro Ala Arg Len
Ser Ay 505560 agt ggg tot ggg aca gac ttc act etc ace ate ago age
eta gag cot 240 Ser Gy Ser Ay Thr Asp Phe Thr Len Thr Ile Ser Ser
Leu Gu Pro 65707580 gaa gat ttt gca gtt tat tac tgt caa cag cgt age
aac tgg cog tgg 288 Gu Asp Phe Ala Val Tyr Tyr Cys Gn Gn Arg Ser
Asn Trp Pro Trp 859095 acg ttc ggc caa ggg ace aag gtg gee ate aaa321
Thr Phe Ay Gn @y Thr Lys Val Gn |P@%ys 100105

<210> 28

<21ll> 55

<212> PRT

«213> Homo sapiens

<400> 28
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leuw Ser Leu Ser Pro Gly
1 5 10 i5

Glu Arg Ala Thr DLeu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly CGln Ala Pro Arg Leu Leu
3s 40 45

¥le Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 &0

Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Rla Val Tyx Tyr Cys Gin 6ln Tyr Gly Ser Ser
85 90 85

<210> 289

<21li» 94

<212> PRT

<213> Homo sapieng

<£00> 27
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leun Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Sex Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Sexr Ser Leu Gln Sexr Gly Val Pro 8er Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser TyY
85 50

<210> 30

<211> 336

<21l2> DHA

<213> Homo sapiens



<220>

<221>
<2225

<400>

cayg
Gln
3

atcCc
Thr

tac
Tyx

999
Gly

agt
Ser
65

aag

Lys

agc
Ser

<2L1L0>
<21ils
<212>
<213>

cns
{1} ..{336)

30

gtg cag ota
val Gln Leu

cktg
Lieu

tgg
Trp

gac
ABp
50

cga

Arg

ctyg
Leu

cta
Leu

220>

<221>
«222>

31

348
DNA
Homo sapiens

oo
Ser

agce
Ser
35

ate

Ile

gto
Val

aac
Asn

act
Thr

CDg
(1) ..(348)

<400> 31
gag gty cag

&lu
1

Lee

Ser

tgg
Trp

Val

cbg
Leu

akg
Mel

Gln

aga
Arg

age
Sexr
35

cka
Leu
20

tgg
Trp

aat
Asn

ace
Thr

tct
Ser

gee
Ala
100

teg
Leu

cte
Leu
20

tgg
Trp

cag
Gln

aco
Thr

ate
Ile

cat
Hie

ata
Ile

gka
val
85

tac
Tyr

gtg
Val
5

tec

Sex

gte
Val

cag
Gln

tga
Cys

cge
Arg

ggt
Gly

tea
Ser
70

acae

Thr

tgg
Trp

gag
Glu

tgt
Cys

coge
Ary

tgg
Trp

gect
Ala

cay
Gin

gga
Gly
55

gta
Val

gca
Ala

ggc
Gly

tet
sSer

gta
val

cag
Gln

ggc
Gly

gte
val

coo
Pro
40

ggc
Gly

gac
Asp

gcg
Ala

cag
Gln

ggg
Gly

gea
Ala

got
Ala
40

10/14

gca
Ala

tat
Tyx
25

cea
Bro

aca
Thr

acg
Thr

gac
Asp

gga
Gly
105

gga
Gly

Lot
Sex
25

cca
Pro

gga
Gly
10

ggt
Gly

999
Gly

aac
Asn

tce
Ser

acg
Thr
90

agao
Ser

gge
Gly
10

gga
Gly

959
Gly

ctg
Lew

ged
Gly

aag
Lys

tac
Tyx

aag
Lys

75
gat
Ala

cty
Lau

ttg
Leu

tte
FPhe

aza
Lys

ttg
Leu

tee
Ser

ggd
Gly

aac
Agn
60

aac

Asn

gty
Val

gte
val

gte
Val

ace
Thr

g9y
Gly

aag
Lys

tte
Phe'

oty
Lien
45

coy
Pro

cag
Gin

tat
Tyr

agc
Thy

cag
Gin

ttt
Pha

cty
Leu
45

cct
Pro

agt
Ser
30

gag
Glu

tce
Ser

tke
Phe

tac
Tyr

gktc
val
110

cct
Pro

agt
Ser
0

gag
Glu

bog
Ser
15

gct
Ala

tag
Trp

cEc
Leu

Aalsl
Ser

tgt
Cys
95

tco
Ser

gg99
Gly
15

aac

Asn

tgg
Trp

gag
Glu

tac
Tyw

akt
Ile

aag
Lys

ctg
Leu
80

geg
Riaz

tca
Ser

ggg
Gly

tek
Ser

gtg
Val

48

26

144

192

240

288

336

48

26

144



goo
Ala

aag
Lys
65

ctg

Leu

geg
Ala

act
Thx

aac
Asn
50

gge
Gly

caa
Gln

agg
Arg

gte
Val

<210> 32
211> 34

<212>
<213>

<220>
«<221s> CDS

<222>

<400> 32
cag gkg cag cta
Gin Val Gln

1

ace
Thr

tag
Tyr

agg
Gly

age
Sexr
65

aag
Lys

ckg
Leu

tgg
Trp

gaa
Glu
S50

cga

Arg

ckyg
Lieu

ata
Ile

cga
Arg

atg
Met

ght
Val

tog
Sexr
11k

8

DA
Homo sapiena

tee
Ser

age
Sex
35

ate
Ile

gte
Val

age
Ser

aac
Asn

tke
Phe

aagc
Aszn

cat
His
100

kea
Sex

(1) ..(348)

Leu

cke
Leu
20

tgg
Trp

aak
Asn

ace
Thr

tek
Sexr

gaa
Glu

acc
Thx

age
Ser
8s

tgg
Trp

cag
Gin

acg
Thr

ake
Ile

cat
His

ata
Ile

gty
val
85

gat
Asp

Ete
Phe
70

oty
Lieu

tacg
Tyx

cag
Glin

jof=lal
Cys

cge
Ary

agh
Ser

tea
Sexr
70

aca
Thr

gga
Gly
55

teo
Ser

aga
Arg

tte
Phe

tgg
Trp

geot
Ala

cag
Gln

gga
GLy

55
gta
val

gco
Ala

agt
Ser

aga
Arg

gcc
Ala

cat
His

gge
Gly

gte
Val

cog
Pro
40

ago

ser

gac
Asp

gcg
2la

I

gag
Glu

gac
hsp

gayg
Glu

ake
Leu
105

goa
Ala

tat
Tyr
25

ceca

Pro

aca
Thx

acg
Thr

gac
Awp

/4

aas
Lys

aac
Asn

gac
Asp
20

tgg
Trp

gga
Gly
10

ggt
Gly

ggg
Gly

aag
Lys

tec
Ser

acy
Thr
90

tke
Fhe

gee
Ala
75

acg
Thr

gyc
aly

cby
Leu

989
Gly

aag
Lys

Eac
Tyx

a’ag
Lys
75

get
Ala

tak

Tyr
60

gag
Giu

gt
Ala

cgt
Arg

teg
Leu

tee
Ser

999
Gly

acc
Thr

Qac
Hig

gtg
Val

gty
Val

aac
Asn

gtg
Val

gge
Gly

aag
Lys

tte
Phe

ctg
Lieuw
45

ceg

Pro

caa
Gln

tat
Tyxr

gac

-Asp

tea
Ser

tat

agge
Thr
130

cck
Pro

aghb
Sar
30

gayg
Giu

Lee
Sexr

tte
Fhe

tac
Tyx

tct
Ser

oty
Leau

tac
Tyx
55

ctg
Leu

Leg
Ser
15

ggt
Gly

tgg
Trp

ckte
Leu

tee
Ser

tgt
Cys
S5

gtg
val

tat
in'
80

tgt
Cys

gtc
Val

gag
Glu

tac
Tyr

att
Tle

aag
Lysa

ctyg
Leu
:1¢]

geyg
Ala

192

240

288

336

348

96

l44

192

288



12/14

aga gag act gte tac tac tte gat cto tgg gge cgb gge acc ctg gte
Arg Glu Thr Val Tyr Tyr Phe Asp Lew Trp Gly Arg Gly Thr Leu Val

100

act grte tee tea
Thr Val Ser Ser

<310> 33
211> 32

115

1

<212> DA
<213> Homo sapiens

<220>

<221> Chg

«222» (1) ..(321)

<400> 33

gac ake

Asp Ile
1

gac aga
Asp Rrg

tta awe
Lew Thr

cat get
Tyr Ala
50

agt gga
Sexr Gly
65

gaa gat
Glu Asp

ace tte
Thr Phe

<210> 34
<21lis 32
<212> DN,

cay
G1ln

gtoc
Val

tgg
Trp
35

gca
Ala

tct
Ser

Lttt
Phe

ggu
Gly

4
A

aty
Met

acc
Thr
20

tat
Tyr

koo
Ser

gag
Gly

gca
Ala

caa
Gln
100

adc
Thr

ate
Ile

cag
Gln

agt
Sex

aca
Thr

act
Thr
85

999
aly

<213> Homo sapiens

cag
Gln

ackt
Thr

cayg
Gln

ttg
Leu

gag
Asp
70

tat
Ty

aca
Thr

tet
Ser

tgt
Cys

aaa
Lys

caa
Gln
55

tke
Phe

tag
Tyz

cga
Ary

cga
Pro

cgg

cca
Pro
40

agt
Ser

ack
Thx

tge
Cys

otg
Leu

105

ace
Thr

gcg
Ala
25

geg
Glu

999
Gly

cte
Leu

caa
Gln

gag
Glu
105

tea
Ser
10

agt
Ser

aaa
Lys

gko
val

aca
Thr

cay
Gln
50

att
Ile

ctg
Leu

cag
Gln

goe
Ala

cea
Fro

ate
Ile
75

tat
Tyx

aaa
Lys

tct
Ser

ggt
Gly

cct
Pro

teca
Ser
G0

ago

Ser

gat
Asp

goa
Ala

abt
Ile

aag
Lys
45

299
Arg

age
Ser

agt
Ser

110

tatk
Ser

age
Sexr
30

tee
Sexr

tte
Phe

ctg
Leun

tac
vr

gta
Val
15

age
Ser

chg
Leu

ago
Ser

cag
Gln

act
Pro
85

gga
Gly

tgg
Trp

atc
Iie

gge
Gly

cct
Pro
80

atc
Ile

1386

348

48

96

144

192

240

288

321



<2205

<22L> CDS

<222> (1)..(324)

<400> 34
gaa att gktg tkg

Glu Ile
1

gaa aga
Giu Arg

tac ktta
Tyr Lieu

atg tat
Ile Tvx
50

gge agt
Gly Ser
65

cet gaa
Pro Glu

tgy acg
Trp Thr

<210> 35

Val

gcc
Ala

goe
Ala
35

ggt
Gly

9949
Gly

gat
Asp

tte
Phe

«21ls 321
<212>» DNA
<213> Homo wapiens

<220>

«221> CD3

<222 {1)..(321)

<¢00> 35

gaa akt
Glu Ile
k)

gaa aga

Glu prrg

tta gece
Leu Ala

gtg
Val

gee
Ala

tgg
Trp
35

Leu

ace
Thr
20

tgg
Trp

gca
Ala

tat
Ser

ttt
Phe

ggc
Gly
.00

ttyg
Leu

aca

acg
Thr

cba
Leu

tac

tee
Ser

gg9g
Gly

goa
Ala

;15

can
Gln

aca
Thx
5

ake

Thr Leu

20

tac

caa

Tyr Gln

cag
Gln

Ece
Sex

cag
Gin

age
Serx

aca
Thr
70

gtg
Val

g9g
Gly

cag
Gin

tece
Ser

cag
Gln

tot
Ser

bga
Cys

cag
Giln

agg
Arg
55

gac

Asp

tat
Tyr

ace
Thr

tet
Ser

tge
Cvs

aaa
Lys

QCca
Pro

agg
Arg

aaa
Lys
40

geoe
Ala

tte
Phe

tac
Tyx

aag
Lys

cca
Pro

agg
Arg

cct
Pro
%0

9gc
Gly

goc
Ala
25

ook
Pro

act
Thr

ack
Thr

tgt
Cys

gtg
Val
105

gco
Ala

gog
Ala
25

gga
Gly

/14

acc
Thr
i0

agt
Ser

ggc
Gly

ggc
Gly

cko
Leu

cag
Gln
20

gaa
Glu

acc
Thy

agt
Ser

cag
Gln

ctyg
Leu

cag
Gln

cag
Gln

abe
¥le

ace
Thr
75

cag
Gin

ate
Ile

ctg
Leu

cag
Gln

gek
Ala

cet
Ser

agt
Ser

gect
Ala

aca
Pro
50

atc

Zle

tat
Tyr

aaa
Lys

tct
Ser

agk
Sexr

[w]ale]
Pro

ttg
Len

gbt
Val

[wlelo]
¥ro
45

gac
Asp

agec
Ser

ggt
Gly

ttg
Leu

gta
Val

agyg
Arg
45

tct
Ser

age
Sexr
30

agy
Arg

agg
Arg

agc
Ser

agco
Ser

tet
Ser

aga
Sexr
30

cke
Leu

cca
Dro
15

agc
Sexr

cte
Leu

tte
The

oty
Leu

tca
sSer
95

coa
Pro
15

age
Ser

cte
Leu

989
Gly

age
sSex

cte
Leu

agk
Sexr

gag
Glu
80

cog
bro

49y
Gly

aqac
Agn

akc
Ile

48

86

144

182

240

288

324

18

96



tab

agt
Sex
65

gaa

Biu

acg
Thxr

gak
Asp
50

ggg
aly

gat
Asp

tte
the

goa
Ala

tel
Ser

tet
Phe

ggc
Gly

tec
Sex

gg9g
Giy

gca
Ala

caa
Gin
100

aac
Aen

aca
Thr

gtt
Val
85

999
Gly

agg
Arg

gac
ABD
70

tat

Tyr

acce
Thr

gea
Ala
B3

tte
Phe

tac
Tyxr

aag
Lys

aclk
Thr

act
Thx

tgk
Cys

gty
val

14/14

gge
Gly

cte
Len

caa
Gln

gaa
Glu
105

atec
Ile

ace
Thx

cag
Gln
90

ate
Ile

cca
Pro

ate
Ile
75

cgt
Arg

ang
Tys

gce
Ala
60

age

Sex

age
Ser

agy
rry

age
Ser

aac
Agn

cte
Lieu

cka
Leu

tgg

agt
Sex

gag
Glu

ooy
Pro
85

gge
Gly

cct
Pro
80

tygg
Trp

182

288

321



