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WO 2004/ 056312 PCT/ US2003/ 040426 5 | MMUNOGLOBULI N

VARI ANTS AND USES THERECF FI ELD OF THE | NVENTI ON 10
wab@d4iosesent i on relates to anti-CD20 anti bodi esPemnuds2003/040426

their use in the treatnment of B-cell related

di seases. BACKGROUND OF THE | NVENTI ON Lynphocytes are

one of several popul ations of V\,hi te bI ood cells; they

speci fi cal EXM{Jﬁ QUQ{I ﬁﬁREf ¥ eign
antigen. ree maj or asses o ynp ocytes are B
| ynphocytes (B cell s) H]\éghmét es (T cells) and
natural killer (N ytes are the

C etk shvEBisPRREGS 0 lai-C070 aaitb iy theipyse thulgt tiegtfterd BEB-ploalitelie
dissasiunoral immunity. B cells mature within the bone
1seases.
marrow and | eave the marrow expressing an
anti gen-bi nding anti body on their cell surface. Wen a

nal ve B cell fi Bgtmmmm@snmmEmMen for which

____T_________
b e]é/mng %?trgsa ageeongo ewfeé ?Jaiﬂyno o& Iwgitezlﬂ IC?? 8eg fe %hey %cﬁca‘ﬁy recognize and

resporlit fowzignmticet. he thteo majenadasses & lyahpaytenarg B émab@wesr (Beells). &

lymphgésjtés ?ﬂceﬂs@ |a§£§d1ﬁra@ﬁilér k) MRNB fiapBocgRd alr§ﬂ1@@:‘ld§re@oxlls@>ﬁg‘&r antibody

an_an cont| nue 0 ex rane-b
Pt g TPy RS eI B S R g R o marow
exprefdiag @rdntigelbinding Ritibsiyran thet del su;ifacen @{‘hepqt wiilg Beell first encounters the

antige ey rpéﬁmqe_@&am ey Rifecitd sﬁe%aﬂbegﬁm WeRe ssfarysﬁcﬁ@ progeny
ormof the antib %%Et%cgecrete antipodies are

differgptij e piogtemaptibeliast UsslleA CpiasFa P Ry~ g
span aafitdngen to @86 neabluecbotmdaBiboB-Withniphagyspeificepdsiieotigonl parent cell.
Plasmg lelfs & &%ﬂoa&é Ban@z[& b&ﬁ@ ant1%&§ tr?llt u}séacﬂ)rod%é SQXQJdQ&E%%Q antibody.

rane prO eln wt ecul ar V\Elgt of
Secreta(bﬁ%@éaeﬁaﬁ & yrapsetiegionuplegtles of Bipopt Bgnithd  mature B
yTRRIDRY tutigen((Mad @I hii@an @t ly@phocyde-redhidddd . diffeheetintion antigen, Bp35) is a

hydroﬁh%é% %r?%s & ]b%aE\;nZ? f%)gé{?h%téxé %%%?% wglglgz 0 g)glfo%kxgte f'é %!D lé))ciatét:lwg é?v and
maturg B hygipberyiss (Valeatine %,%; iol. the'él2|64(iﬁiﬁ A88d 7 H9§9)’ P Fiplld e
EMBG® D\Hb) 7{18nd @@segﬁ Ta anilen isls0 @x6brdB3{ 61 grdaf? tharl 903:of B LABb} FHodgkin’s

lymphognfasi @Lﬂg\nder %HQ al %?oogl] %H%"ﬂﬁf I%Bé‘rit 13 n&? utndS on hgxlx’lzgop%wtw stem

I's"or o
cells, prpdiigls; ncemalalasmaJcellsl opyphy ormal HgH¢s Yeddar 3t @ngmwnc(l 11%@) Y3-979
(1985%@20 8 th%!igwg l'ngulﬁtQ ad BAYKRIsFin AR a&aﬁtioﬁ p@&e@%ﬁ&en bydletidi@ition and

dlfferﬂﬁtl?tfog ?’lteeﬁg er gta o?ﬁpl S)-lag%%pésﬁb% émcéin}g asa caic?lglg ion ath(a]xmgl é“?er(lig% rzt al. J. Cell.

BiochbrarldDil9NE9MWY. a cal ciumion channel (Tedder et al. J.

Ced}ivcn th«?éxﬂx%@ﬁym)f %@-mll? 'é_éll (lylx%ggﬂa)s ﬂllgn\ﬁgﬁ'ﬂ hhdRenSXINR %faﬁéﬁtlc

b
et P R TS S BTG b 8GR 1 I St HAE ol L
and mbiealia@ 56,08 W t@estatraling RO, B Qeqpelinp h}&mpln thehrguxigmab ((RIFUXAN®)
anhbo%&r @v&n@lﬁs Wgéugtlc%l}peﬁglh Mk't:m%(;}é nﬁ%/ F%E@m&d%é@naﬁa@u&% dilkE4 against

ar e nose eac ear. For examnp
humap (e (@mel&mﬁlsayle i CrRsetgchviit cﬁ?uﬁh§alhﬁraﬂéﬁ@t Celifprnig, U-S)
is use@ Rog thB @ &dtedht &Iﬁbhtfmtﬁ ivith 181dpsbd @ kR Teri lovpgiaie bofaditula, ran2b paitive, B cell

|rectedaa| n nt.i n
s 56L SR8 AR M R AL O Ly
issuedoaril f.9P9R (Andetsoserpl) andsin WS @et Noof: 7H6HE5-t1 e eshait of ackon studic

have &%Iohs@rﬁ‘t@@thWRtIfUXﬁh@m GurPdn cBﬁﬂléx@ﬁI 48 YWsds QprEJ@E eellQﬁles through
follicular, positive,

complegaﬁqsﬂw«mwprawmv% e S BG PO B Aigaly, it o
enifichd a&vﬂ}‘ A 24835 Rat@BEayNependRnt ¢ Rilad Sotdkity BEMEY. ARIVD i)recﬂlmcal

Studlf'\ﬁ 3P SRR URRBP e B %@ﬂﬁ%&’%ﬁhagd%wgtn?%f i B

marrdwhd tynRbdlhéAddGkeys, piesudsblintirvagh conpipheired cellmadiateg sosesses (Reff et al.
| ynphoid B cel | lines through conplenent-dependent
cytotoxicity (CDC) (Reff et al. Blood 83(2):435-445
(1994)). Additionally, it has significant activity in
assays for antibody-dependent cellular cytotoxicity
(ADCC). In vivo preclinical studies have shown that
RI TUXAN(r) depl etes B ceI I s from t he per| pher aI bI ood,
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5 Bl ood 83(2):435-445 (1994)). O her anti-CD20
anti bodies indicated for the treatnent of NHL incl ude
w0 b@4s3ine anti body Zeval i nTM whi ch is | i nkedP€DUB1963/040426
radi oi sotope, Yttrium90 (IDEC Pharnmaceuticals, San
Di ego, CA), BexxarTMwhich is a another fully nurine
Bloods3 (Zi) ﬂj}éd}ﬂS 08P Gitceatit@®2q anpgcﬁ1e§ odictsddfor Meatmppt % inctude the
munﬂe IaﬁHbB@tzlecunanmemes Mﬁté’d 18 fhe PMoIsEt6pe MR OD |(mcmaarmuararaa1s San

Diegg, gg{j g% glggl is %ané er tn%mé O eo y cogl_uga eiod%/ I-%b

a nmntmdymltaher ia ﬁ@ wbeiof miwirie abtibodies instennemthordry ipthe huemll @tlwwl.u#?
antlbt;lc-l'y ?I%Lﬂ/lAj r)éAEEJAQ {I@e E | IQQJQP R Qzet 918'%1(%géona]]ag§l%dy lﬁ&g)egtfbhﬁa@sf i seven

ant |
st GBS RS PRRE 62 B8P RGPHSHIBEE Brih A i pBy-mrioe
immuinbpddbalpytéspEanmentielRe ﬁecemngﬁkﬁmn&'lcﬁlal&ﬁiﬂa,ody @G’ Canker &s. , 45:879-885,

1985)C %%I\%Hm%nw 1§c féé Ghere &(Q?Jngblé d Hs @Hl}&nt(a}@ibogl@!@é ﬁ)&d %fhuman

rodent anti I 8s are used uman const ant
COHStFIé 67 &igns, &P @ﬂlsc@mame ofHipikieg aé‘%’fﬁc%‘F ERURG oS ETASY: Pitag Ant-
chmérﬁﬁhﬂb@dyﬁ @\&ﬂ&fg‘éﬁet GIHAGAe (1lanimEs14268-270, 1OBS) MR HbCerRNdpplomt Yo
overc me tlfllesg [ng%ﬁons in e chnﬁ;a tulsjer o? g()r%o%ﬁgeﬂ znubc%g?% 152‘§|§ﬁ1aglzgion”]ns%§1§ )xmlrine

Imtatlons
annbpdy of @quﬁy fren e a¢n-1w§)en WPClq?ﬂqEﬂ% Picgh Alatuggrbqnly 33 16822, 1986; Riechman

etal, Wb@mggpﬁg_ggﬂf 16838 erl ne anti body or anti body

%ﬂ%é&ls g?% aglr’g QBO%Eﬁ Héc an 1ese 1ito th% Z%éiggn&ag%%]edr)ﬁhimal or
0 m@@@tcmﬁheg AinitBEBY pat‘ﬁmsspeqlquy fcs cHyeinctfeptaiont] Theprysenbyrstion
sausﬁeb ﬁlfs e& free@ tl"hcp&g‘»lnﬁ $avérod ﬂ?&l%@ b bgBYids Bat oveteatie

mal no .anti genicit tere

iR o4 At UERET SPGB % S AT R ARl il b apparent
fromireds@led déstripamttedw. 20 sati sfies this and ot her needs.

The present invention provides anti-CD20 anti bodi es

that overcone the |imtations of current therapeutic

conposi tions as WEEMMARNOF LHE | advant ages

t hahe phbskdt ilventiapypraviden CD2( tigling tutidodie toafuhatidnatibmoentpthéred and their
use LJQ%L Qé%meﬁlgmal asgzlat-gklﬁséa&%/ E[Iﬂlsl,e %ngﬁesm%og&%ﬁﬁ%nbodws In specific

I on provi i ndi n antlbodles or
embaiReEs ﬂemavboﬁlﬁ%ibwéﬁ@ DRy huppnized Arphiojqes.  The fupanizp ] gariants
inclubld 8@t FRbveQinB-acie bbstBsiBMGh ié Filand laS@@sesuratibh @sfants with changes in

the gra?[t%d %ﬁgﬁe % e su I‘ gmﬁxﬁll) gcgglin tﬁe%%l@&%&% élotl Hnéé@% ‘Eﬂogé ﬂ;esent in the

les t ar e

donomm@rwez@@tﬁ@ﬂy th P%rﬁ%@dimﬂﬁ@ the P2 tiondies ofdhe imygption further
comﬂrﬁ@dhb&@@s ih RIS @adidYadiduban fe che@@l Rt el 18 itySdvied effebtOnBnctiéh including

enhafxcr?«? Cl?ﬁ ad? d gﬁ%&g\% r?l%. lqul rgrl%lé{)argflfnaegrtosheyglm alg B-cls'sll?&glgéon) Other

am no acli
anti-€ PR a@mdmof Fxﬁuezprémmmludeuthvﬁq having pediffsshamegsthetiontovy %ﬁabthﬁ/e Ina

specz%@ exﬂ%@iﬁfent%e Kuﬁﬁm%dgﬁb vk ‘bﬁﬂﬂ@rea&eﬁ sttlilg bre @sl'ﬁé&:ﬁbefclﬁxfﬁx&nple 6

oql e i nventl on urth
slot oYY SE0-ERARURE AP PSS ABLH PR LGS e R Inone
embddgginy the tHiatriclagtaADLWeniipdy pw ewrine Vi regiens andfhumert ¢ eion. One such
speci I50 GIJHH%J A8k cﬁﬁbﬁﬂ%ﬁ% Rz éﬂ@iﬂn%&feﬁk@&t ]!n@ﬁ an d

Kill | 'so referredto erelndash %fe £ this inventi

e 3t SR mLTHAR o 4 o eSO PP HIIRS: B o o tis nvention

the hufidead CDV Hiddilg dtldodyHOXE. vhahavmg the fight krfdiheavg bimimgednotabid equence of
SEQIIBR]boy 1a ng E% %}lvelctg%l‘y als Qho@m i %ﬁ@ c‘6| aLél ﬁIGeMﬂjén%é}tmg th mgpolypeptxde

humani i ncreased stability are as
sequehessi Fitsues 6 hané%ambpléd 15 v 4, e b SRRl et form e

secré{&ﬁ él@ﬁﬁs@qu@@h’ b8 gotlprEHhQMQﬁ nﬂmgow&‘del Dk V Rgivh 6fQll ath@ variants based
1t o G i.C
on i LSCEBE BTy e TAT s SO 2y oies T s gosttons

region. One such specific chinmeri c anti - CD20 anti body
is Rituxan(r) (R tuxi mab(r),2 Genentech, Inc.). In a
preferred enbodi nent of all “of the anti body

conposi tions and net hods of use of this invention,

t he humani zed CD20 bi ndi ng anti body is 2H7.v16 havi ng
the light and heavy chain anmino aci d sequence of 40
SEQ I D NO. 21 and 22 respectlvely, ‘as shown in FIG 6

N a
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chain as that of v16. The invention provides a
humani zed anti body that binds human CD20, or an
wa@rigsssibi ndi ng fragnent thereof, wherein t hBCT/US2003/040426
anti body is effective to deplete primate B cells in
Vi VO e I body _conprising.in the H chain Varl abl e
whicly aé@lf“?j??fe w? fi\ Topuge, dfnless qtopwasedndiraeh (s 281 vagiews Yibhayethe pame L
chainfa amofwvi6ant i 10 hurman CD20 anti body and subst antl ally

th%Mﬁasmangantztfﬁy@%&ﬁ@ eSS EEMES: gwmmg

heav I n sub In one e
fragnteptéheffﬁf Fragrean e gniipedy lsat’iffecflf’erte ﬁ«tpl?tw&ﬁlataﬁdd@h\emth@ wbody
ompEHHGE he Hhﬁan@VkﬁmElQJEb@ﬂh Bkt teatx b] eDam Eekplibﬁ&)bf SE® ID1RO. 12 from an anti-

humag %gg(zﬂ%)%g :élﬁ ljlébr'_ll[élg g)f &g&%ﬁ ap ¢9 us %&ew%rk (éﬁ%s dlt??slélphuma% geavy
chamewhg@dp e ﬁfHIII)t Feong cré@élmemgh@mmatg Gobylisaesrien yman anf €ymomolgus
mont&Pah aneGQB%Jdnﬁeeg b a&eo@fmrﬁaé@ot@sé@m Hiehaml %&ﬁéﬁ@@&@EQﬁD NO.

0w b et P R S S Qe hER R g s e cobpises e .

chainr (@] desesicodt. FRQTRNG. HoPRR2GkmEme of SUDGNYU P, FDRY sefukgee of HEQ ID
NO. @‘wﬁr sﬁlﬁsﬁﬁt’i—aﬁg thE HRHI%' Qttsus ﬁtalggvoﬁ%ﬁ{ﬁgélﬁgs df Hurh/aln llgﬂ%haﬁt K subgroup 1

onor anti res ue at position ; spec i f
(Vﬂle ﬁ«b@mfﬁﬁembqﬂmmt, the TR reflgige indn hesrei daepr a@b@ﬂywtﬂsﬁt gt P%ttlp’e‘hs ina

spemﬁé entbBilin g RO i ¥ Gk dnfAmnD Goid WbFRR S b f 16 DRBRNELM $n BERMBRLE
changed to pro which |s present in t(p%é)correspongl ng

COnSYHRYE PIfg ctlwgﬁ‘ém Wh‘?h@ Pquntlealﬁ BHIIPE IS OB P
The G region farier paghyises @ Sonditratilatly @iidue e leastamimmcl@bgkions 49, 71 and 73 in

the ﬁgrﬁrﬁtg)gé A ohe éﬁbodﬁeﬁ@ﬁ%em tjﬁé’]fol %ﬁugtﬂi{%ogtﬁcﬁlgﬁ ﬂﬁmad I{éa\gflgﬁam

t {
subgaowéﬂm%ﬂ%%@%%@wwFRguegmfﬁl o fng v (e bty
embofintind HSTPRI rkidnR theAtu G bidieV alibaly thrha b3 sy Snihdnciihstithtions where
the re?%@a@ E)re aﬁ@%&'ﬁ@%& Tor réc?)%nt%oa}ﬁ gions in the humani zed

ISe amno acid substitutions
vvh Eteeanﬁltoﬁveofrt@gormﬁe@ eachéiHWéts erePagrisp e Yofrgrentref SEQID NO.8 of
v16, §sQEdvRIEIG. BBt bfetfer enfhi@inffttof 1hopkycedihg, tH @ntdb TR HeN@mprises the Vy,
sequ%%bog%éﬁg@% Zcogh,l()cgs r“lmsneFLtGhieﬁ:VH sequence of SEQ ID

hown 1n Fl G 113. In a further
e motienesshodiggents, Fe hyypasizedhoiiydy i A7 g thiniede lishirapdiepvy chain amino
acid SeQi¥RYe |o§ §8Q tmﬁo\d.and 98 GH4B0ERLy Ok shafhdinl HIG.NQn&F10f 8;0lif.x3188ving the

odi nani i zed
oS0 B ey b B R SRR I St R DB
SubStalmOmf Da@ whd déefUeinte HO’FIaHSE@S??B lN@e L2hamef v28,
%&%Mdteveﬁibb(dunﬁﬁs &b Ql%bd'y B dd @the@)r&%g%h@dlngents %lfﬁler\égt;pnses at

h avi ng the. heav ai n, am no aci
east R s i i e BB PO PR PHAE REC S TR prieial
or paBPt astitlodyt frdnuyhidriswas ferDBd A 1 Glbethg ME@E:Ant patibbdydeint civmarmd ta fromost
casessa?ﬁ Richldy ﬂx%&e}caé%b %d% S\Q:B aﬁﬁ%@dy Wit n&ﬁ&@& é’ch@ty%ﬁfﬁﬁﬁbs%ﬁe Alanine

eantl epreceln errb0|mat
Subefl’lHlPF P]fe(f étn e| Fé Zegion. Oﬂ@ aatll.];‘o a&% %298A/E333A/K334A
substutios is2HUL3 I(hﬁvmglhet lleevyEBamr @ghooiid Eeh{&éncé dTPSBY ESNADGCAntibody

[ or. I. [
2H7. 91'19 A 2161%5 e Y e£s|¥] 1(9%1% é 4 Srlib\t;g 8&%1\? %fg&gp%ﬁ ‘?o%ﬁx
p a ﬂrewthea ﬁlptqée@yt e m@odof Siiberceaprisy at lppstrne tmmwsdégbstﬂam in the
Fo reffbd X @kkrdadds ODO QdtiviEPds @mpafel & tﬁd{ﬁfént&ﬁﬁbb&ﬂﬂ))h Wiidhht was derived which

s i (R EEt 65t Lo SR RRRASERA oo KR Rt Py o e

the s@stisution KBdeythh Hyhaig T8 08hAHEEEEADKIIANCDS adbigity dany bd asyayddgs

descmm\ﬂé%xab‘@}ég ng the heavy chain am no acid sequence of

23. Antibody 2H7.vl 14 and 2H7.vl 15 show

at Ieast 10 fold inproved ADCC activity as conpared to
Ri tuxan. In another enbodi nent, the antibody further
conprises at | east one am ng acid substitution in the
Fc region that decreases activity as conpared to
the parent antibody fromwhich it was derived which
40 is v16 in nost cases. One such antibody with
decreased CDC activity as conpared to v16 conprises at
Ieast the substltutl on K322A i n the H cha| n. The

o - Y A NSNS P
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IgGl or 1gG&3. I n one enbodi nent, the CD20 bi ndi ng

anti body is conjugated to a cytotoxic agent. In
wee@hesaer enbodi nents the cytotoxic agent i SPET/US20031040426

or a radioactive isotope. 10 In one enbodi nent, the

ant i bodi es of the invention for use i er apeut

di aﬁfagff?‘ﬁemgm%é‘? agfbediossf tREHo ﬁﬁe% “F‘%P%wm%em the Va
regioris joingdte e hingn g€ bempphih canstart edgion.i Bipreferradiendndimbrog he Bfs is human
1,61 &yePne of the preceding embodi nents, and a carrier.

I'n one enmbodi ment, the carrier is a pharmaceutically

aceepreabrdneh theiCERO bifjagsativodiis s vertea a oxiolgriqggent. In preferred
embo@h e tﬁkeﬂtotormc agenﬁiiﬂoﬁheraoﬁdld?ﬁaﬁblfsasﬁeur e or a kit. 15 The

I n[n%rrget elm%odugemc:' %e%ﬁn%vél c?g%a l I n?n Br ugeo lrl'la erageél C Or /:lﬁt,gnosuc purposes are

Pfodua‘iﬁtlrl@%‘}ﬁﬂs 1omv| h| stl dine sulfate p115 8, 60rrg/ m
s um@ps@m(e@%a coxﬁbo&némfoﬂbns&g hly@esdaabﬁngz&e of fle &&%’&mg ehibBdiments,

and a %aﬁ[&eé % gne e %0%1%161’? rﬁlgb\égﬁ%%‘slsoaa 3?.1‘&1%00682?7% | a8ce%t%l el ¢ relg cSe COIIlapE)SltIOIlS
canb@}}%\ildmlmngmaﬁe ehopnesgirom akidct or for expressing t he
anfﬂe ion A8 M@@ﬁquﬁsf&ﬁﬁﬂm&f orbyBink QM%&&&QH@%&%@%{

S N O M R

0.028nbodi ment of the latter, the host cell is a CHO cell.

A %m%o%so RERIUGTRB ek m%ﬁeﬁ 288 [hlatkéﬁgz'dc%san} &ﬂreramsb&i&%scmsed
the nethod conprising cul turlng t he host™ cel |

hereiny inglpdipeca emﬁeéﬂona‘ﬁft?rﬁefaiwrﬁﬂes PeABR8Yi ng the anti b 0 dy
fr m&temspeeieif the insrértiolt @e hoYietllsatairhiag tha gpeding aicletclagds, and host cells
that pl'oﬁchg Hlte Ialgiﬂocig gaag)ré’}%%h g&&dﬂfeﬂt%&'ﬂy{aﬁ’e@ ttﬁér HOst %%Hp Cﬁd) D1, & method of

cont al ner nEOSI t1on contal ne ereln,
produgipgthesp intibesies aryided the s hedsivppiste s g bt hoadalyfhwméw the
antibdd} addh@oREiRCRInAEbdy 6k adcdakee. For use in treating
H@?‘?(t anol\:}mr art tl o% kh% m(\)ref: tl{)rna 3 yn a@t?cz of {nm{ aE:ttmll% n%ﬂ? £ éo‘?&ﬁmr%nd a
I N ert Icatl n
compeﬁst@a cqn@mpci herein, wéxﬂwmgkmmm@oq oywwm antm#ymf Wx@f tha&fb@é'@g
embo@ifnedtd) &oi d@é’ﬁlﬁ%dtﬁQNHﬁ tBe diteldOlarRfactid QliGiREmARAPAKES idsét

t B [ th
oGy et OB RSP RRRS, B O bt 11

t hé fiBheratned of tB@mveh@onl iy matitod ofindykingapgptond it B sellyint wivecepmpfising

conta&tﬁag ﬁ'%:élﬁ tglltﬁ Eh@ a:ﬁlﬂb R}SEY oﬂtheﬁﬁé Oinbyey&dilnglide B cells.
ni stration

BB ke e deties e e pygompsemioncs
CD20I‘bmdaua apidodyenfunagiaal Srgmayy tfereofrio atnhamdi sséas @hunjan paiiayt syfering from

the dlselak% tﬁ%m% nte%dstﬂaﬁéstmg% AR iRO HiBINE a db@@p%a@ve%ca in one
ositive cancer, I, rrent the ant |

cmbog syl oo R HG Fevins l‘él’ﬁ“%‘ﬁa"yﬁg SR AP ST Yoo,
21 and 2, chsipatiyel@ue shodh inFEE) 6l abl NG, 7. Mils, ardmBPRijmaneis paecthadoéiraating a

CDh2 s1§xj'c1(3§ﬁ%er c{&m?ljisﬁg a@rmﬁt@tgrﬂgltcﬁ aZent sTJEH‘fh ﬁ%ﬁ%e%m@é}dd ﬁ&%%utf.cacﬂy

tin g{)SI lve cancer

effectivg Apeunisqt o fumagized 1220 giﬂfilﬁ@ anflbodé Ofbt ipyepiions [prredsries grifodigygats. the
cD2d ;Jaam@ aﬂﬁ& fis a Bcell y@ipBgeibr leGidnlia)inclfnf @6 Hodgli @Y tfkon@ {NIL) or

lymphocyrra pered% n(t"%%%x ndd s?argg(L?ﬁf) bbé%écdgnﬁphoc ic e[l]l}égllrll rgblgﬂ or éﬂ In one

Ive cancer 1S
emboBmelé lof the methd ofrecains 4l Beaght brpkerage leikginiaghensibadp i g@unlstgred ata

dosagg ?/agkeyabg g’@ouﬁigblb)]&ﬁym; |wmiﬁf§aﬁy&@ocnﬁ1@&9m ﬁéﬁﬁenﬁ@ﬂﬁaﬁ{ﬂm& comprises
cnroni C kem r
sdmiRggng e G SIS PP aS b E B Or BT gaplgme

(NHLQ,gtllel chdnpdpﬂapnm agent Iseclboedifam tlteig@ulaqrmm@@gigf dpgprubicin, cyclophosphamide,
Vmcn@tglgla sliitfdeat a 40 dosage range of about
275 '})Srrg/ n2. In additional enbodinents, the treatnent
nmet hod further conprises admnistering to the patient
at | east one chenot herapeutjc agent, wherein for
non- Hodgki n' s | ynphoma (NHL), the chenot herapeutic
agent is selected fromthe group consisting of
doxor ubi ci n, cycl ophosphani de, vincristine and
predni sol one. 4 WD 2004/ 056312 PCT/ US2003/ 040426 5
Also provi ded |s a met hod of treatl ng an aut0| nmune

______ o - . a o -
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anti body of any one of the preceding clains. The
aut oi mmune di sease is selected fromthe group
w@oemghstsing of rheumatoid arthritis, juvenil ePCT/US2003/040426
r heumat oi d art hri tis, system c |upus erythenatosus
(SLE), ener's disease, inflammtory bowe| disease,
[ de&tVWP is ¢ APtbedsd EW@@@@P@%{HP%?‘*&SC (CPOPsng e e foge patient
sufferih fr&fﬂ he NGy ERRBHKS a ﬁlglra&'dﬁo@ll}( e-ﬁta&}l)ve an&Uththlf MRk @anized CD20 binding

antlboﬁ%%fo arnX) %%‘y ﬁt‘ﬁg ercéiw%?l ! Ie’[E]!F guécgt%qﬂgr[e 1seasé 1s P ? e(#‘] i@oa S &16 %'01.% consisting
of rhepmateid hqtmnswvdmlabem@smmuhmst aysemlelymwéie@at@syh@L@n‘éfegener s
dlseaséhﬁfaa&ao@ b&yéi‘%egﬁeidi@ﬁh@n&h@ﬁ{%c%&% Bﬁ@dﬁ rse), tweﬁscewt he

aut oi nmune 3sease I's rheunatoid . art / h LoA
thrombgeytPRsBia P esh T b0 AT tHERRPI R AP IR £ %‘ﬁ“‘mfﬁ% g
nephrgR@ Q@ iigM pdigeapreties, myagfenit grakis, edsciligs, fielefee melbifuyy Reynaud’s syndrome,
SJorg%LFst glq;o';ng é@tgﬁ?meélﬁ)néﬂﬂn&sh grettl{e%fﬂ)m& dﬁisgg%umitagar@ggthe

anti bodi es can adm ni stered alone or_in
antlboémﬁnhhmﬂéﬁfﬁr%% orgneEa i Se99R¢ Bpastticceah U ISRl a
meth&ez&&nd anti body, or a chenotherapeutic agent or an

eﬁe egﬁgn(? %&h&%ﬁ%%ﬂb ‘bm%.h% ?nggo%gg gan @Q&c%rr%s%{edcaﬁﬁe Q‘%ﬂ

rent antigen, or
consua:tlwélm sqoordethdrapaiie pesatuchiapa gsaead arberlth oha skemothprapedtisagrigior an
1mmu§6§ﬁﬂpﬁ@s@¥ ageBt. Thé REUn@h:AB&IyRLh 1304 thm& b blbﬂiﬂlye.ren{ Bicell ant1gen or
aNK & 'Ejzeh axgnegngit A’O]TJIGE gltniogilﬁe?tet)l(lg%ggogxd grl}]n? dc!yg X u lz!lbblgcg ¥1tt1 0%20 antlbod
other g@bodizgite é@ﬁm‘ébm@mae@@dy ip projygiedrien C&ﬁ%‘ﬁé‘cﬂgent ltnﬂ@lmg a foxm ora
radmdcﬁk)é%{ob@n provi des a nmethod of treati ng an aut oi nmune

ease sel ect ed rom nSl sti.n
e C R T
the grdypl carststing ocARemwhtamyosits, O egmnganulventoliy #\N@Aahémcaanémh,hwounmune
hemofy%én%la Vitih), @{a@{o{ Qﬁﬁﬁﬁéfencyh ﬁéﬂ?ﬁﬁhi A A ofimAut Qéuﬂméﬂx@ Castleman's

neutro eni a, eman' s
syndrgiyg, &P?ﬁ‘ﬁ%“t‘m’é amd@m&rs@wr%ap 5%%?‘5??{“‘?081 ggﬁwp st’“é pisip{e (GVHD), TgM
mediated| Biambdiio Sitonthosyenpeds fuEuidD) TP).IHphiRGo' siEgoatitahutoimmune hepatitis,
lympﬁIQE{ te f SCMBIQW)YEI‘QIR%B!I& oglﬂgrpdé Yﬁn—@r&gﬁlnt) v's'lé}é‘-"&lﬂ[L ERiiRn-Barre

|t|s aut ol nmune hepat it l litis. Kawasaki's
Syndqowﬁ,éqxgtvpsts?l ngsc%% glﬁzgﬁ?ll( (ngka(algﬂ s%artenB%, Blﬁqilml e]s?e yageu itis, Kawas
Disca@d)pdlfa@&riif Sodbdapiampristng arhiaistbring isa palisl Fffer(Bgiflom atierisBag, b €
CESH ' bin©R of this method, the CD20
o ORI BB M g o
bmdﬂl'%a’f\ﬁél@ Al Rignar§. sease, pol yarteritis nodosa, comprising

ad MhelheitRA hihrévileSaniddlated Riiclesitfl @smhpiging themclebiile sHysaesE SEQ ID

rapeutical | fecti t. of alol
NO.: o{ &eggala IECS rs] mg%eeyé 0 ITE %G alg? ﬁpa de%‘rsl it o%%g ﬁﬂlu%%g\gzgce One
embo@ighetsiiyrel nsnlgteéwieb eelg camprisPerasreuprce hat egodesianolmeptids it fhg gmino
acid $GRYde GﬁﬁEQﬁD NG Ok sBéwaFIO WO, 64 SE(XJ!DH*@) C C(HIZH IZ(S leﬁgcdnlibevatwe amino acid

substnuCI eqt . de %M@?%ﬂ%%orﬁgx%%g Ithre] prﬁ'e&ng T@Belc ac1d mcludmgan

expresmgemmr &tr @cpwsalqnalnzt hostfcelf. Hngudgdag e i@ hosOppdl Gom’@sﬂhmtof Also

provilidd @4 ibBRA ﬂﬁgpnﬁy&hﬁhéngﬁﬁé #hifo QBB bdgSen Y SEQ BEUENGES, LOVRE the
enco es ac%o ypeptide wth the amno acid sequence of

Cyno (shovvn FIG 20), or SEQID NO. _ (FIG

20) W|th conservative anino acid 35 substitutions.

Anot her embodi Rty bﬁs@#@@r@gﬂﬂﬂﬁbﬁmﬂg the

precedi ng nucl EXPr essi.on

v e EICh FA 58 seanspps Bigaregiromparige F‘i‘éé’i"m‘b w1 SeunIHE% o i fehs ehaffevpriable
doma'mS(V B JRORE ofGkihe ﬁ-@/r@l@(b i) 1‘3@ lt) h‘ﬁméﬁ?z@& 217, vRlvE@nt (QE@E) ﬁ@ Cﬁ ), and

I's an isol ated % conprising the amno acid
humagéc@weh@échplsmgmw N@l% The @PRe pf Vo8 2H7p Bieh (i feare as
folloWP BRRY (SEQZ0 NOAS, dBRD EEQ]E)S@{B P iAd b rEsBEGD ®0.6URES FI G

A is a sequence alignnent conparing the amno acid
sequences of the light chain variable domain (VL) of
each of nmurine 2H7 (SEQ ID NO 1), hunmanized 2H7. v16
variant (SEQ ID NO 2 ), and human kappa |ight chain
subgroup I (SEQ ID NO. 3). The CDRs of VL of 2H7 and
hu2H7.v16 are as foIIows CDRl (SEQID NO4) CDR2

S N~ 1 N A1 r—\ Pg——. N~ 1
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subgroup 11l (SEQ ID NO. 9). The CDRs of VH of 2H7 and
hu2H7.v16 are as follow. CDRL (SEQ ID NO 10), CDR2

W@ 3BQ0sB1INO. 11), and CDR3 (SEQ I D NO 12). | n FP@I/USI03/040426
and FIG 1B, the CDRL, CDR2 and CDR3 in each chain are
encl osed within brackets, 10 flanked by the franmework
r egfFoisis a fEREnde Rgnmers whicki¢camereihe Vi faueadeefgnuips 3 4SEQ ID NO.

D, hu%ée@ 91?72“3 vé’yeult (% NJ I@? ancﬂﬁih%ﬁnhr?&ﬁsehﬁs Q&Je% %Phegl\\@[&ham

uences_ 1 ndi cat osltions

hat ar

subgrogp A GFED NpeDwdn CTTHE Vs 273 e Ieieeds amasiite CORE (sEQ 0
NO.10)ayirey (SPQID 80.aDCad dDRY(SEQ IKanaItz) et al., Sequences of

I I Lnt e£58
S%Rg égg@& aﬁhe {3 J 1: CPE% and %eaik:}t Cﬁlalll gg ; ciolge Wlthln fackets
flanked b9 ¢ Jramepjotiiregians EREFRh gs @ﬁeﬂm &7 rafers i, themuring) 2H7a‘ﬁﬂbcé.y' The
astenslc@m%gt@eengw%?m séqti&ce‘é %ﬂﬁét@tg &R p&ftmm ﬁ%1@er9&(ffé¥wée$ BQtddD
use or. constru
sequelecgﬁé{ EQ ﬁ.brglgznﬁ% is g0 gor&%q ?(gl%a?%lﬁg Sg%erﬁ:gs og gmnaunel &aglﬁlg‘,reest Sﬂ? Ed.
Publi¢ The@lth Sechic] Wpti¢BE@ s NIckUY, Bathadd-Mdh@ion), W(ﬂm@loﬂ} SN@’IEI?B)‘ b, c,

andf the Fab for the CDR-grafted anti-IFN-oc

hunmani zed

anti body. FIG 3 shows the seque f ressi
o1 5t W Tt GBSO GH D00 1 76 P RS Spay b
plasmidoRie: Bxnple Thue welhds e aaBib deid equeere efishedf chbih SED ID AN 14) {u8BQhain

e i g o

NCFI693 shsgothe dsipnce of thees@pqe@@s PlayRid¥ ch FeAd

camf‘ﬂ‘l(i %—I .v6.8 Fab

(SEQITD Bt 16%: Nkl RiSin AR idd@REkésRe e L BhalbXEPPIIENG.17)RRRT cRGITSBQ ITENO.18)

regSgguences encodi ng an irrel evant anti body,

the 1ight

Wa&i n of a humani zed anti-CD3 anti body (Shal aby et

al FIG. 4 shofxibe seiytsnbe ofltiGplasmidphDRY KSEQ IDIYRIY; 539 fhey fertenpressigrf
unmu%&é?&uﬁﬁ%ﬁfbﬁaﬁs‘ﬂg ddio&n B Enp 1eﬁd gﬁﬁi &)Qtal.hﬂse@@hdés @B&lling an irrelevant

under| i n ms en
i SBE Eh oet R4SESSrTAES 5h PO Ay
(1992))virel st@rtydnd krot qodpnh@avlgach:dn@mm@ted@ @éisaeqi widetingdn Exanpl e 1.

PDR. § %R@h@&q&% l&?ﬁ&%ﬁﬁi ﬁﬁ@@ﬁkﬂ@) I@@M 6 f3$ Ib@\f&r&pressmn of

ant i body, the

unmug?ﬁquglbt&?a\(ygﬁg}s aso(%?scg{)edélll Examgla IBT %B% (‘f)ﬂ%lnSSSF(gllﬁ cesaeﬁca) g 6rb1rrelevant

antib@iybdisafy@haindfia blmaaizel antdiD8 adtieodyi(Phalaby af ala sahr

Qtbestaltianrestpp

codoﬁf&wh@h%%%ﬁéﬁb@ﬂnﬁ%@ﬁh& sequence of the 2H7.v16

aln (SEQ I'D NO 21) heflrtsl,
6 ghoyvg e H’é‘?"cﬁclé‘ seugneepidher2Hd viGomplety Lyhay

(SHQFD NO.21). The first

19 ansmdﬁmb‘eeormnm aﬂftﬁ@s@@étory sighah@queade noterdsal iy fe platuckepolybepiidy.chain.

E| ﬁ h E}ﬁ@ ?]:}ul;'o a Eg%%% %gfll\% 2%1? ka@é&ﬁxﬁle@hl CEAS}I? (sﬁgﬁg ﬁb%g_) The

first @@Fne?@ a@éﬂfb@ﬁ)@ E¥(che

esfagrthe sgprgiory Pfé“aksé@iﬁ%"? ptypressubin e mature

polypilﬁﬂlg e&me Aﬂgﬁngﬂﬁe%@%eﬂcﬂmm IB’QSE.Q’E) w8y piErhd @epleta #Hi chain
n VH se ue ce in

seaudhpe e PRI Bt B R s ranted 1P pip e
COMKE. Altows thg praino dcil sbquenve eff ha P17 a1 @mplets Hidham (SEQZID APR3). (fhe

first I%%QJIJO chﬁ‘@efo\l?/e%\f&éfoﬁel ag: ﬂé&ﬁ&%&ﬁ?ﬁ&agﬁ %ﬂale %& %éél%)n 2 ;ql_ilji]gfbc e

polypreptrdg eharg Th ?’i‘éméséli‘ec?%m‘baéff% PTG B E

?)e are

t he

S e GBI D Glioyys Sk epindle sebitity@N2IET. +16 tndPHe SENEG ivariatth eAssaytresnles were

rmglﬁ.?é/ B %%tv 198% gﬁ% %égcfugz;ggr? ﬂld E% Qrgéd QF;B e‘?’cetﬁt bﬁne rchﬂ&gfteq ﬁlclibgﬁon

relative
st &BF-19 tsy ﬂev c@#wumanen%fhﬁawcwws@ EepaieimERt T Ay iaset of

humdn@8dNetsony¥@ii€v7snor mal i zed to the values prior to

nelipd b R 5 e B R PR

af t

FI‘O].ZIPS g£H7t sﬂlély and

Ritwanbtady cagbiokd) irategawd irxampln &). mur i ne 2H7 to a subset of

humani zed versions up to v75. FIG 11 is a
mean absol ute B-cell count [CD3-/CD40+] in

sumary of
all groups

(2H7 study and Rituxan study conbi ned), as descri bed

in Exanple 10. 6 WD 2004/ 056312 PCT/ US2003/
FIG 12 shows the results of a representati
assay on fucose deficient 2117 variants as
i n Exanple 11.

040426 5
ve ADCC
descri bed
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FIG 13 shows the results of the Annexin V staining
plotted as a function of antibody concentrati on.
woamessel | s were treated with an irrel evant |RQUS2003/040426
contr ol antibody (Fbrceptin(r) circles), Rituxinmab
(s res), or rh H7.v16 (trian Ies)
er§<§ RSB he pslp eﬁfsrmrﬁfatﬁtzgﬁ%% offteY g f‘t&ﬁ*a’gfggmsa%?aé
descrifdd iomxabplz 8d by FACS. Figures 13-15 are described in

Sﬁﬁ&'ﬂ% %hq1w§ the 'r:és&f‘ts 8f1tg &%@M@VEQ H(Jdtassa ﬂﬁcn&h& aﬂ%@@%bﬂbeééauon

ropirdiumio nln are plotted
Ramog wﬁscwqredt?atst wileoilray gt 26 eeﬁelraatlhoehﬁ( SIERTRE; "E%‘FSP g{%@@
(squarbs), @PdhEA AVRIT V18 eriboipled hEiésedcg 6la cBoRdlibkind sehdatsbuatitpdy and were

b (squares), or
:mdw%{%ﬂ%%ﬁ h¥&;%g %FF%%ﬁ%%%QE& %?Eg presence of a
C 3G slHishtiuts g reswis eibrisngximli pidroepjdivaniadidgdorssiarijeAeplasipd as a
ﬁlncttgﬁ%%ub&@ chilcbairation. ﬁﬁﬂ&é@ellﬁ B&e Q%Hat\xﬁ’th GBIk I§(}1 &htrdi § hﬁllBody
stalaed ceII are t@@ unctlo

(Hercegsxh%éﬁ ‘?S}J\[th%iﬂm ? tg%%lgsa hetpﬁesg}lce otj% cro¥slmk1ng
swmﬂﬁyammwﬁnﬂ“bg@mmaQHWEGCSant|body (Herceptin(r);

Ci Irlél 1%%910\?&15 ttB'c&iﬂ?é '(ﬂgph) § §ﬁ1@@ [n?sﬁa).ned &iis :frpbl%@ ad MnoMdof antibody

(triangl [ a crossl|
concelita 4Py BTy~ Al LG G20 T AL
Rituxiddah (sdlﬁres)lcﬂ risdvOsl 2 k] ddirtangbs) i fhe R@jence®@Ed ¢rosslinking segendany bntibody
mﬂm&@mﬂ&%%b G8g as described in Exanple 20 14. Aninals
reate meekl (as _.indicated by vertical arr
n J@anlw dé FhOQ’r“B‘éP&)‘mPB‘FaJIGG b grapyth |/ nudegice a8 A3 ‘? 61 Eétmple
14, A&‘ﬂnfafé wikeltrdataingeeRly @$ indibuceNIBY ve2dddl avtd 6s; &8 hicags é{'glp][ fot Gweeks with

s Gl g a5 G A Py o
mﬁ%%@ﬂﬁl@SEQ ID NO. ) sequences of Cynonol gus nonkey
COZQ. 19asovd@schdided (S]E‘Q Baeopl )anlﬂﬁmno%td IET(HQ mgé 8 h esgBentcs ef
ci C gus nonkey
C“mfg]sgﬁeeygﬁafgﬂgf &ﬂ“gémﬁ¥kgﬂﬁan CD20 are underl i ned
anbiGt Weshiwsrieramine gtidissausncyrier cyneapigwtrenkeyi GRae Residusithes differ from

humah 882088 il &dduelumﬁ}@sldu&ut@ﬁdwéed eadeilyueRiv tel nivhkes @43 The

of 20 i.S oJ e. FIG 21 shows the
pm“We%ﬁ??@“%?mﬁ§hgﬁ%P@m§y %@s expr essi ng CD20

bi Fi Hlghevs theu@HR, ot;t_@omolgus@omkey asild exirasting D20 higding to hu2H7.v16,
V31, Qﬁﬁ&r[u aRed adsBivka EPJn‘E)Ie]lg Thd Mo &Hts hie disB8%d MENEbAHPBYRE and

d and 3 ace
d‘Splaﬁ‘T FIIEC G‘BPl‘J‘gﬁt@Ja‘(‘ é‘ %t%r l?‘?f{é;“gé‘?—f?n‘?fi‘“g%’f* hég‘t o cynonol gus CD20.
Fl BG. 22hehcing eshalston esend fat homawgihrghriis biose IThdinld trol. d
ar 1 43t hSwsHAS Gor edr e*prégélé)nryf S y1l6hid @fIIO ceHE G 23 shows
the vector for expression of 2H7.v in CHO cel | s.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 35
The CDE@AnmmmmPHoar OITHR PREBERRED EMBODIMENTS
tr MS‘EBE(JP QQ%EJB&%@B%@ IttgnsWe Qar@ gﬁ%{ﬁkﬁgﬂd eﬁrwnﬂ@ h\gﬂar!ular weight

of "ap FOXI oun he surface of

of angwerattey 35t11!i>athat & )@16 pu thp efpop gf gFtﬂt?ﬁthﬁ}e"rO vasth Bregl}s g pesiphe! blood or
lympﬁo)/d’ﬂ?@ﬁé d?DZ’.D g;&ﬁkﬁesse@@zrﬂlg kdily @B &8 9e6lopkknt 4hg redAin yhtipgl@mBcell
differgfl%:at%on ﬁ Pot 9({1)1 on hum?n stem cnﬁls f}]/?aghon:{ Opr%Bl?Q%HH%orgl Anal plasxfla[ cells. CD20

e mce
is prefepimploth dorpw&g@m 2 el @sertallgna@rB qalls Pelier pemasierCe8| 1 the 1“@@21@

includeSB @J%e—r%ﬂ‘tcg@ﬁlﬁer&ﬁlﬁ lantBe@@hd Bpas. 'F@'thZ@&uéﬁhd dBRABY in, for
er nanes er at ur
examplﬁcqlﬂaaéldigb ‘6€§?t Best %"sgtgr .3&18@) a*}qevfa%fl%“.‘%ff i B
264(1&)1I1r2§;aen."287e(m$9) Bp35". The CD20 antigen is described in,
for exanple, dark and Ledbetter, Adv. Can. Res.
52:81-149 (1989) and Valentine et al. J. Biol. Chem
264(19):11282-11287 (1989). 7 WD 2004/ 056312
PCT/ US2003/ 040426 5 The term "antibody” is used in
the broadest sense and specifically covers nonocl ona
anti bodies (including full Iength nonocl ona
anti bodies), multispecific antibodies (e.qg.,
bi specific antibodies), and antibody fragnents so
Iong as. they exh|b|t the deS|red blologlcal activity

. - o " P,




invention will include at |east binding of the
anti body to human CD20, nore preferably binding to
wheovais631D and ot her primate CD20 (i ncludi ng cRODDB1003/640426
nonkey, rhesus nonkey, chinpanzees). The anti bodies
woul d bind CD20 with a Kd val ue of no higher than 1 x
5 1 Ot tery raptihopy 4y ysed-in fagbroadpst gnis 3nd iPeificp It Y BPRGEipna) angibodies
(includi} 't61} leﬁﬂdnhﬁcl&bl Atibodiedy) thulltispdcifid epibadtia (&., Gisbdcific Eﬁthdl&sD and
r ) t he
antlbogy 1?a|g1%%nqps|0¥ong¥stﬁ exh?b tS tﬁe d2 %) 8% m%ca?%%?o?ﬂm&@n

at echegative con not treated with
s Jé]ﬁblahgla% adtigioepf the BDRGMiNding aps lwpoprized CRAC beding apidhodips of e
inventfB Sil0hchiile Eﬁea@tfbmﬁﬁgg\ﬁ the@e¥body2P Bﬁlﬁ@@]ﬁo nfdke 4fE8Yly binding to human

o oA G B SRR, B P e T g
would(bind G829 widhth Kwrelue oituh bigler gl 1 Yt magferalihns Kealug nofighetvhan about 1x
10?, an@mﬂle Al &'dzplamcam akes rpeeéeratbp, b@@haa@t\a@%t\mﬁ&mpmd to the

bi ol ogi.cal nctlons

approlfr}afg ?ﬁe§ontre 1§Ié)t taeaﬁgm %ﬁl a&?%o?yu |B] ce41 gﬁqgg‘ﬁl can be a result of
one ordmird dfammc @aﬁap@kols@v ot dtkeer mpdhargpen Hpsond iemgpdoments yhliseab reatment
15  hereinl sggéliﬂzréﬁg&]o@ rflﬁl?ions HBJHQJ?S nngz Rk R QO ot RGBS vhiehs BEG:

, and Fv fragnents; diabodies;
humagizef) 7 are prefRde Veéliwﬁf‘gwoge%]afP‘f?ﬁaﬁtSP%a?DﬁB1 ecul es;
andntiBoliy fr&ﬁﬁﬂk"fcbxﬁprﬁﬂzt pola;tmd besfulf bigiethtibada et aritlgsﬁi}binding or
vanabﬁe r?ﬁgomge%f E)!: Ileg o% a&h%gdty %ﬁ&ﬂé mcﬁ'lﬁ]é }!’ ap qu lff(z{ 29 Hﬁri‘tv ﬁgé%eﬁtlg;

ns a co recogni tion an ng
dlabo@wt linear ppjbgdigsy sat@i?ecmm %P&,dw gipleculsr; agd @Plﬁwm@ran%hﬁ’@%f@gw om
20 antibodfflagaB@s.| | ght -chai n vari abl e regl on domain in tight,

no‘%v'pg a men?rguma asfl%lg)ocd gt | On[ Wh10£ con |'s]§ {m I1 gé agg%ag € Sgtﬂﬁ*g}?and -
domai NS enanat & ¢ rvarl able i 3
bmdlreaktﬁh Tfus Eremehieconsisti cLun@rnéq’nn j&e%aﬁd @ Heht- Flwmqubwéegmﬂweam in
tight, A6alcBvale@fkQtigfonf BomARKIIGRILE bkﬁ%@@nﬁﬁﬁerﬂ&ﬁé (554 h}%é'vanable loops (3

loops g%{;é hggglg P[Ir?g«? % E@gﬁ ngtc 1l)nfér|1b§ gt’dn%elan acu(ie ﬁSl?\FS g’f an¥1%en Elx%weg &l confer
25  antigeg bimping eaifiyitp ol the ahfhode HOPRST, sysee ﬁlflgltvafléhle dernain far ihgjBofpn Fv
compll'ﬂs%% ol @ RRIDRSs Eﬁémﬁ@fof e@ﬁﬂl&@ﬁ) 2.8 1#WiliB) th e @hitd H48 Bind antigen, although
) tg_ﬂl r@ bﬁﬁer afflnltythanthe entire binding
ata °§’F an ‘é?‘“rtﬁe‘ Be¥onal antibody" as used herein
r efte lt@nt'mormioramrltﬂlwd}ziys wiod lzprairexifess tommaatibpdipblaged Hom gifopulation of

substa?iﬁ'zﬁ’@ B%glsr@bdsﬁntﬁgmgzeen 8e Hrﬁlvﬁﬂz;l 5&21@9&1@5 %(i)mﬂnsﬁ the ﬁdﬁ@latxon are identical
i ndi vi.dual anti bodi es con&sl si ng ati o

50 exce eimpq e B G H2 BRE e GV B Yty
antibodiet &¢ hightsspbdifi, bairmylirded pgagisteningle antigenivcsite. divohanh@e, in contrast to
conveg&)gﬂﬁ%t %ﬁ@lﬁl ﬁﬂogy%%pgétl @mEH l?lmza}iy ﬁlplﬁcfel dgﬁ‘efent alﬂl%oﬁgs directed against

Sln € an eni c Slte Fur erm)re
differg de@erﬁlp%néss(fpﬂe@s) e %Wévboeﬁplé Aot fRdinyt aalﬁ@? fisggyinant o the
antiged] EYP &b ditiér OfSnodial Fndicytpd tBedhbryctdr BthdLalabdy isfbeingtitained froma

35 substaegz}nl}'?gngclggrjseoglé);pe“%atuon of a&%bcﬂ% tand 1‘3 thftﬂcfecnﬁstrgegta&reiﬂu&g lﬂ;oﬁuction of

ADNOC! onal
the angibgsly hsany partquivgnethede £ @fremnrpé?n@e wpnoplpee! angiprdiegtorpe uspf i accordance
with D Esbdt ﬁlrvenumﬁ@%le aRd@ by tte mﬁdrﬁ&ﬁﬁﬁetﬁoh GirsCadri8ed K oblEr ok 1 Nature

256: 4&.{] {]%gé ﬁ%lg:ﬂfzne 618% [h% é%?%b%llag rtngt o(c)ig s§e5e E angtfa{e]:rtltll\%l Al %/16 5%7% The
"mongriymal tantibediesa may agybe isplater fimmdlamanmmd)dfbranpmmaﬁf? ieplmidyesiggscribed
40  in ClaB¥%n KB Wafbd Bb.c0E0R @@91) ERIMBX3IR] £ Mol BRI ADRRElsen@dor), for
antl bodies to be used in accordance with the present
exampleyyent i on may be nade by the hybri doma nethod first
d egatidtibetfrdpynetthl @& CB20 tlding altbbdies ©f th@ end@Gire i@ Hgmerny that
: . . i t E@]ﬁ
retain . ng g g&;ﬁ t@ntﬁ%ub&%?%@eg%%a esrfﬁg 1%8% gxél(l%%tg mofécdl from which
anti bodi es” may al so be isolated from phage antibody
l'ibraries using the techniqgges described 40 in
G ackson et al., Nature 352:624-628 (1991) and Marks
et al., J. Mol. Biol. 222:581-597 (1991), for
exanpl e. "Functi onal fragnments" of the CD20 binding
anti bodi es of the invention are those fragnments that
retai n b| ndi ng to CD20 W|th substantl aIIy the sane

Y Y o " . g r 1
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a particular antibody for its particular antigen.
However, the variability is not evenly distributed
wW@emesse3the 10 110-ami no aci d span of the variBI/8S2003/040426
domai ns. Instead, the V regions consist of relati veI y
|nvar| ant stretches called framework regions Q of
they arpidlerayigd apdshoyy baplouiral agiiia glpding Tyt GeEE S PRgiTgHY fitre or in vivo
assaysSMdhlagtiese daeribabhdrdid.y cal | ed "hypervari abl e regi ons”

t hﬁ]te tefth evax?a%ﬁ:h re?ersltg Egctqgat (f% g?egn!nﬁﬁ]sgrg thI bﬁjaylg ﬁénﬁa@s Biffer

malns o eav hai ns eac .
exten%veh'me@@nw era?ngmgsodIPSaff Wona frisgrntecpBindRgand define specificity of

a partﬁlﬂ:ﬁfailt@bk{y&‘&d 19 ParticaBn Bﬁgéine Hoerd d '&ﬁabllhyﬁ ﬁﬁt\é&fnly&lhhﬁuted across the
110- axglgg acup spé&ro\rﬁlﬁlﬁ élana{ﬂ? flgpn ng O}t?]%eag ?t%q?%%logsgiqggp oq rellatlve§ mvan t stretches
calledlﬁyp@rovlamlab R s} g -8 aminqredaisbaretidly ﬁhoatprée%mﬁ eif eﬁ@?}@t"ﬁ@blhw
called! “ﬁ‘yp@rlanﬁﬁe Q%l@ﬁ%" fHattaYe dadh A NEmERGi@MGhe. YelvhriabledBmains of native heavy
pervariabl e regions fromthe ofher chai.n, contrL tHrtec-:e

and h%bacheﬁ%e%%owafﬁeéw Bits. Torgely afopting & A-sprehoapirgyratiy eonpipeted oy
hyperamumegdn@ sﬂhﬁcae@xnmba&on@tnng,l and msmawem&mnﬁg paRof) te PrBeeof

Intere
st 1 R G e B et g Pl Fad B Y B, v
the hyp¢rearighdersgiens fron dremibarchein sonygute |tcntb%ﬁ0m@a°rtﬂf the entiggn-hipgding site of
antibddle\@lcXBbA B 2B HelldREYortPebted oﬁﬂ;hiﬁhcalbh%re@ 6kH il PubMEMdaBhiService,

N X A PR
bindirg AD@Bpody Tve attigemblitiyigiarvedus effsbter fretprsrtichahpmtioingtéa of the

antlbda§rn%hﬁbo&ye{es&1§en£ &u&m%ytamla@ (mws residues of an
ant i body whi are r

| e for antigen-binding. .
bl PPaHl BB GUREF TS BT SBL SAHehD n emibody

whicteagd r&poﬂsﬁE ifeet laagexf bindinga Thedm‘#aeabéerrbam geyeralie t@pmias pmigo acid
residugs ompleme: : r @%@\% c%ﬂl e%é - ,

Sld‘% ﬂr@a{* ¢ l56 ( ngl)d&anc §8Jg%&7f L%i)gﬁlu(% gtaﬁghVL zfmd‘1 ar ‘éﬁ?%”
50-564bY ard 8§f7 I5Bin(th4]Y, ang @rogs a?ql-ml -RREHDH010 2H%)Ial£§§ 95712 R in the Vy
(Kabav kt' a? 5S &ﬁ&?&f P%te&l of Imn%%& J&Pﬁt%re?cf SﬂPJFcF Pmﬁgﬁf% Service, Natlonal

C a

g B St M 180 et e e e
26-32an0/ 52 (9 &R o1 06 (L@vﬁ%ef\&,chm 263 P 52255 () 28d $EI (H3) in the Vi

e.g. resjdues = 26-32 | 50-52 (L2) and 91-96 (L3)
<Ch°‘§“ﬁ e sk Mol Rigl. e 9%&9](7&91 ?’))'SZA- 55 (H2) and 96- 101 (H3)
i NA% tafrrddgo hefrdBh Gie HeoRseasuslsel@sde” or.codvbyisus VBloolain sd@GcO@ 4n Piificial
sequegée%gz&a ﬁonﬁ?‘ coEn%fn%Er{ ﬁ({ihe aﬂmb @&@ée&hen&ap& m&ﬁnﬁﬁ%%uno globulin variable

sequence” or consensus V donain sequence is an
regionfeRiepiet (B4 9 LSS GBHER R EF PR B SEMETcEB g e V domain
ammd HRs AMaRQ c&ﬁerfduss)embl ©6aGs OrivédTRWthd Hufiftdk AndidMOGinaDihhin N
subgrglg) I‘}% g_}rjdloganrl]s wege pr%ygr n_g ?ﬁ%g G ee?}lﬁucs: | esg’ %gngeg do S %ogﬁade ang known antibody
bmdme@dkﬂg)ralﬁelw domain anmino acids that are a

CONSERSIHS R od g@cmﬁfs ha¥l&d fovid oitn@aéadynsd/&uhgm Bha¥ identical
onal.n

and the human chai n
with G5 RRATEGHP 1 G PESHESHUTESP %@@3@%%8%&3%&1 SR i peloneine
to a phorioNan argibddy lolegypr subélase iwhie tbqremiiddecifthy cham(%fSﬁdenm@Wth@Shomologous
to cone%ﬁﬁgge GoencBdth wﬁ%&%l{v'emm%%wemzels}%mg toaanaeartaﬁtmy

heavy % hali n_ identical 6‘?
class psHistegy o et 5 thlh‘ﬁheé’éa lpRAE Sy PR e Eidosicd
activi@UISVEgknf MO #8 B, 36 & fahd Mlbidrisoh eSqd £Rrbe 3o cdiieScd K RY6351-6354 (1984)).

HumPREL angé;o'dggsu W 3389 asﬁésg%fch%m@ 8{&%5 while the

cal with or

h 0 I’fb#n@gz.ﬂsié forn@S@f @@rhﬂé@p@ Aepreliaiivdistaschinpria prtipeskng iwhigh contain
minifi® bekp}eB& dEARI TSN A RaSReeh@Hb@ih. BalHRmgkiH:, homaied Sbodies are

anti body class or subclass, as well as fragments of

such anti bodi es, so |ong asgthey exhibit the desired

bi ol ogi cal 40 activity (U. S Patent No. 4,816,567; and

Morrison et al., Proc. Natl. Acad. Sci. USA

81: 6851-6855 (1984)). Hunmani zed anti body as used

herein is a subset of chineric antibodies. "Humani zed"

forns of non- hunan (e 9., nurlne) antlbodles are.
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non- human resi dues. Furthernore, humani zed anti bodi es
may conprise residues which are not found in the 10
w0 e@ipsant anti body or in the donor anti body. AECEES2003/040426
nodi fications are nade to further refine anti body
performance such as binding affinity. GCe erallyh t he
humathigyRe o iR s HeCiPFS LRy 2GRFRIeT SRS Pradich e aRbe 5ei0p esifiyes gthe
reolpm’:ht arls epiaded By g peraiiahld ry@brCrasllduys frons, nok-Ailinhan peeieldorar agihodi)such as

mousei rat ga%bl%r 110191{;111 TN b%atf ﬂavfr% lﬂle)éesﬁ‘% ngcEﬁcw Efﬁm!}p ﬁfd\éafa&@b knesome

corresp
mswnpqqxﬁyrﬁagtwglw ERFesidups of fhe Sypprsimmyrioglpyulin ap feplafed pygorpsronding
non.hﬁ&aal ré&ﬂiﬁesaﬁﬁ‘th&rﬁ@l% Qlum@t{tzea kB OBR riaNTPOG r&liudsiwhich &G uei@ad in the
o Y DS RS R SR 2 Rl 00
perforfilagse msphwémndmg affihies @emllmhﬁemeh@él pribgdy wilf @nﬂsﬂﬁe ﬁubﬁth@amﬂ of

at leas"i‘[n% anll )@Eﬂc;ﬁ@ltvbd( Vb1 ink, RERNiéh allidr &tk@anﬁll? B@bfihe lﬁi%ilvahible loops

chajin, no nore t The hu
com R S U e e L PP L S PR R s
of a hinnaninagloglbilin wqmmmgh thell} wgorfs BrY inclhdepine erlnjoye atntmtacléf

substlﬂlttms %ﬂmkﬁé%m e Eﬂbetf kA hind S BdubstitutiSB tﬂ@ﬂ@.ﬁe
ture 22- 1986 Rei chna n

typwatatlwefe that ig fig Hs%n @&fbls§)e %%%fgfhan 3-Glf o aﬁﬁe“a antiBody
opﬁoxﬁllj? AlStwill Bioplise alledsOiPobidn oi(ait%ﬁl)n.oglﬂﬁhlﬁﬂ)hstdmodgloﬂ @EF)f epitably that of a
human #1{%%%{%%%{1 ng{ fg&he{lc%ta b 9] %or}gs é? Lzlo g.’lazgli%lﬂ ﬁ§2t2|5\25 Elb% Reichmann et al.,

¢é reg I ve sequence Fe
Nature 83738838y 18/ #ng Prretp-o 18 b et B\Pérzr53?1§96lﬂrg Pegi on) of an
anhhtn)@@y‘ effébﬂﬂ fdﬁat[o)ds Wetthtottht8e bialogitad @ﬂyltlb§amﬁ‘1y1p®le to the Fc region (a

nattv%seﬂ%gceel% e n or am] %de %qugn% Q%altt% %%1/0%1 3t a{nna(ﬁ 1%@9 amgvzgy with the

anandeesemqa IEX@ilnlﬁd phaguboamfreb@ %@E@ﬁ@éﬁt?l%@q%ﬁé‘ﬁ?%@@eﬂt dependent

cytot&i‘ﬁ tIQXrb&stly blﬂdﬁr@cﬁz}ﬁbocﬁ}hﬁ@ﬁ&ﬁﬁ Q@8 infdiated] OMRroi@RY ;.UAHCCX(;:I) I@Iéa(gﬁcytosw
ce.rece C 0 [ an
d°wn<f %ﬁ“ at‘oé’é’tf e gé‘fifa T1he g‘grs '(e}ﬁw% °%ngr8|° "*P&a‘g "“é‘ln% eeﬁtaagletfoln nedi at ed
cyt‘zbttlbodmptteydbntmeﬂ-mﬁm& CYFW@Y% @ 6AB<3€ orefersotp 2 form of cytotoxicity in
whiclELOL O b &inll Yntd T reééftbtg (FcROGFOhESH c!nﬁuntb{s)tblﬁﬁtc otk @. gFEatural Killer (NK)

cells, Engu(%rg 8 %%?c}'lxgl%{:ro?%gfsﬁ E Hﬁje%nytetg?l{:% eC st tgtb s%em%calla %o an antigen-
bearinppiares p¢bagé sibsequraiyt 161l thh tsgst @i tvish amt@mef 1f hﬁ:ﬂﬂelrod@eTarre” theycytotoxic
cells Qld% aﬁ@ﬁ:@eiyf rl:cfaﬁécﬂ fbfr Stl& lﬁﬁnga r’ﬁlé B0y B3 ohiatidd AREC, @Jﬁj dells, express

d subseq uenty‘y Bﬁet cell with cytot ox&1
FoyRifhlya VB 08 a?WSSt lt%mc W 334 EorRilp | je& expyepsigp gn hematopoietio
cells Rehdit-&l nyTatbeqwn i@ 46406f Raveedh akd Wihidt,nguu. RO Inpringl@ry7-92 (1991). To
assesg R{)bé aﬁ{g e a moﬁecul n& S an z;\"'%trg %ng%y Sﬁ% Rl §ssth§ q r‘g&écﬂnlds Patent

S Nnbnocy es >expr ess
No. mm pr 5,928, %7ex¢yrt@s>§tfme(bn N .fczs Suféeﬂﬁﬁags ingdude peripheral

bloocﬁﬂmmﬁcteaﬁ&né &Bm:blaﬁd ﬁat@ﬂal nﬁaem@/&emf ARaivaively, @ndditionally, ADCC

act1v1 e érbo?n@? ?f ter?st may assess d i 3'1507 e. gtz 1 (al 23 ymodel%uch%? ?Stgd?sclosed in

|*EEUT res
CIyne!leG(l:Pé@é’aE]SA)%ﬁﬁﬁ -65G6 (1998t descrl bed in US Patent No.

S, 5AQe3fa" A Fekr’ %gs@mﬁégg reg@%r 08 vReJ b Bk Fedgiod sreh aHttbody The

ef fector cells or such says in er e
preReRpGR AT Gt ot T p > 22FF “R@f p‘%ﬁ’ne Fﬁt p @tds(ant%f*
antib6d1 (& gamnAIrdoq:ﬁdil)ahd melu;es re@d’ptoaad:d tht FQRRBF¢RIL, adDBERBEsubclasses, including
allehf ﬁan\axfts/%lx algarnattvegl s?r]ﬁg%de fc s of ese 16 deé)ﬁ{se ls*%yﬁﬂ’géséet?chs ﬁé&cﬁ%&%ﬁt (an

antia
"actichlispb@stet) dndFoyKiY (2o Sinlgbitiay recepiASH(idtIDAYe sBElaGBEnGHR sequences that
diffe{ ]ﬁ%glt%% i FC ! lgsgxﬁcp&oo Zalnsr tgeriaoci)’ Egﬁvatgg I%Q{ﬁ)ltopg&%ﬁA E(ﬁl@a@a@ tax? r
immymorsfepior MS@C@Sqﬂ Qcﬁaafwatnpvfe(r@éfa &@Fﬁé@olﬂﬁmfnioﬁﬂ@ﬂ Inhlbltmg receptor
FoyRNBIGRMR an infaufbrEefb t@BkideGRiell HihBfiSn Mt AN ity BRladn@omain. (see
antlbody (a gamma receptor),and includes receptors of
the FcyRl, FcyRIl, and Fcny subcl asses, including
40 allelic variants and al ternativel y spl i ced forns of
these receptors. FcyRI | receptors incl ude FC7RIT A (an
"activating receptor”) and FcyRIIB (an "inhibiting
receptor ). \Nhl ch have SI m I ar am no aC| d sequences

1" rr o o
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enconpassed by the term "FcR' herein. The term al so
i ncl udes the neonatal receptor, FcRn, which is
wo e®possibl e for the transfer of maternal | gGPEDUS1963/040426
fetus (CGuyer et aI J. | munol . 117:587 (1976) and
Kim 10 et al. nol . 24:249 (1994))., W00/ 42072
review by 1p DpSign. 4 Jiep- &@gu@hﬁ %96@?/‘ 7D aFRS 21T Vedip Reypish angrivet,
Annu. AN TrinkBSOASBONWINY Chydl J?GRSmmunIih&hodOﬁIS@fﬂt(lﬁﬁ) $0d @b Haas et al,, J.

Lab. (gl” ﬁe%t 128 'é% ‘hc(?‘%e)g r(l)thefc‘F i@ L iln? %lc)Je}{o ble &?ﬁﬂ%@ [n%%t,ulg &k ein

reference
encom@weqﬁby g sy "E5BYherayp (e (e@o@sp)mcludmbmaoné@krmt@r FcRg| rhich is
respor@ibR fdr e @G ESnaMHaCIBGEXS B BB (QEr D1, MUK Buiok Ry : 58N 976) and Kim

rfor 15 functions. Preferabl y, the cells
etal, 22 ’?”é‘? %4{9?@%% FcyR || and perform ADCC ef f ect or

f M@@Q/@ﬁn (Besigndesebesdntibddy vaaiantd withdmprpved or difvinishedpindingitodicRs.

The cdehilof Eh%aﬂéﬁ*%u@@iub@@ @Jeﬁhcahle) o@e{d@%ﬁ b?ﬁferetﬁ@el 58, also, Shields ez
cells, nobnocytes,

a Ki |
ak.J éfg/t %@)ﬁ(g) élsg{:géoﬁézogﬁd neutrophils; with PBMCs and NK
C éfHumaredfecioy cpitséﬁrelenl@cb'tes'ﬁhfeh e}@feﬁseme omogeicR sandpyrfolpe effector
ﬁmct@%gi’r r%ﬁ ftﬁe%gﬂ s exﬂ'%;, étYegst %&Hflf:a%d 8&0% Af)&e Q%D&pﬁgch]?n Examples of

ent cyt ot oxi
humar 1hlé<0¢>3se§ iwéwlefﬂedaat@tﬁa‘?%ml anlh‘ﬁaltbhé‘}l lmnégl@h@éellSﬂﬁl\é@ satucl kil
(NK) &0¢/RlofRI¥REd, cytdiid Valld aamneﬁfropmﬂbewﬁﬁ PEMCsGad NK 04118 bangidferred. The

effectg’celg ma bé{lgolei;tcr&lﬁiglmatnaetg/e ?&él:négt% sys e%g( Odf q; hteof Ia:“sf bodi es

( oﬁiomlem@pﬁﬁmﬁmt aﬁ@xyuﬁ o §S2G7 rofbrb totihedysis obpiarger cplbin the presence
ofcontﬂlb@deﬁt 0838 f AOE1AHEIN compRmB S PASHay GQRiRA &I Mo binding of the first

com 5 L0 - RSy S TR ol R Sl ot
their cOdr@®@ Bi)tigemelip abyess peplepentedivation] ayiisrsiap @ gvas dpsenifted infagdqno-Santoro
et al., 3 BuRloRH Mehods28): OB (@%)ﬂgay%%é#fo%@uences and increased

TP BT B g i S PSS g dereed Clg
bmdmg omabhw gre @fsciithd B@Js ppladt ot 6,19¢, bB$1B¢ and WOYL/H 4. The contents of those
patent%%ﬁétfoh@a@é Jp%lﬁcﬁ%o&%&@&@ﬁ&%ﬁéf&erﬁy $eehRs Q&Qc%w eSﬁ €% Immunol.

al s usogle et . J. lmmnol 164: 4178-4
164: 4@@0‘5@‘3 e N gl ycosyl at| on site in IgGis at Asn297

I nTHe Neglfchizlad@nsite 1 IgGlia et A3na93 @rthe CHAMdMbIN. oﬁleaakesm invention also
providdd é%}{%gsgﬁni&%ﬁ% Bﬁ&&sh&améed%gaﬂaﬁgé %}eﬁ%gout 50:100%

ant avl n Fe regil on, Wher el n a 8
(and p(eé%@bmb@# 8‘%&%@;# fé%ubodg B tpyompasition ‘f‘i’é"P’ésﬁi 3 15%9 cqrencafbﬁ@/drate
struchGOWRIEISldkb fiBos€E, @takdd $etEe it réfdnbf Be glgdoproeal B@h yéehipations were

demonsgtaté%ﬁ;erlila{n]go %Jbﬁ a Fu;pans%ﬁg mi pyo%gtge%gn %lftgll&lg CJ?) %gzlgll?A% IPS%) I\:x%ich is not as

(O]
effect@@ﬁgg&l}léﬁ‘ékﬁ%&h:@ pr@rqqtntgdm@)bwp@l 1gG. glhygy ﬂﬁ pcpxgﬂop}@ons herem are anticipated

to be duﬁ&i%ﬂt\é SRGiBslyl doschitbeld dﬂtﬁ@)jOQntﬁiGd@Rbﬁnbo@(ﬂEﬁs@%ﬁmmﬂ&hbﬁhbrdﬁ of Hnan

effe in int
o R P er e T P CONAGUT Do Foavr eag it (b
normad iedlthy Shicadimericanbend Saypedidng SeetIghnobeeher @b BipodiEsi@2( (H¥). The
preserﬁl %ﬁlca%lﬁpﬁéi}aﬁ)sqytesq %1&15 ﬁa'gase ¥ E\ﬁﬁﬁ @inhl}fg zInQ/IQr AADCC function

herapy of human atients 0 express FcyR
that reelriti B conphinjng thy %AYC?%YT@?)V"‘?%O%?%‘H SEhFRBAC 3oKLSpAvRRES RP]ification(s) in
thch(rééic&&f&lbglycomreﬂial heal t hy African Americans and
S r |
a1 AR08 VIR L Oher s o G0 428 oo
compqnﬂlé ofispatg] @WQ‘B@%C@@Q@@W@WWSIOF 1t9cﬂaW@i Hgirapiayt g materials
hichA¥EIE irftdtREtWiBRiagdoR@tor m&&péhttc%sa‘s R PR Qzﬂiﬂbdyl’ﬁnﬂ tha H@ude enzymes,

atiaon variations here
homl%% S R R PR S L B B ey o sasvody
will bgPlyl!ﬁ@b(ﬂDb gienier tih@ O BhdY waghk eftasithodyeas tl¢t¢mdlyd liyshedweryrtion, and most
has been identified and sepgrated and/or recovered
froma conponent of its natural environnent.
Cont am nant conponents of its natural environnment are
materials which would interfere with di agnostic or
therapeutic uses for the antibody, and nmay i ncl ude
enzymes, hornDnes and other protelnaceous or

o, o s __l . Y Y T .
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under reduci ng or nonreduci ng conditions using
Coomassi e blue or, preferably, silver stain. Isolated
w@pdoklosady2 i ncl udes the antibody in situ w thi NnPCT/US2003/040426

reconmbi nant cells since at | east one conmponent of the

antibody's natural environment will not be P esent.. )
preferghly RSP A 70 bpl s biel?) to p desres pliricakip P‘btﬁa‘ﬁl ¥ 1675%)1p Tepjgues of N-terminal or
mterneﬂ mexpaacﬁrlseqlﬂ:ﬁbe byusabfd spiasitig @P quﬁ):lﬂﬁtbxf or€Btd I@mo geiheify by SDS-PAGE
under red cﬂ%@f Iﬁ)qre Hl‘g: cgnd&igrﬁ uflg%([‘n% gsglﬁ éﬁe !)rbpr Mlm eICstaﬁlC IIs%lated

ated from
antlboﬂse%ledeb%anew & aithin TeepEibispns colle pipre gigpasicon @mRpPReRt OM'F ch
annboh}t s dataraDdnilirdhdiit hiyl] @S SeQfedsett. EOkdinddily, BeveRa] ikbladdd afidudyCill B prepared
b tl L ant | b%dlytnucl eic acid. An isolated nucleic acid
va F‘rﬁ'i C% Ofher than in the formor setting in which
i tAG"e Olaffi@)"quew sridradlegnleis a nucddicpicid dhofeordd that és idpniifepd and separated from

at leastBHe @&wnﬁﬁnttlhﬁ&@&wrﬁoleﬁflgwgﬁ whitay! brﬁiﬂfxﬂy islgo@mea ReheRbGlaBotice of
Cl S | exIsts I n at ur a
e s S B B S P o AU el g i

found fruetvel Esoled abhckidlacid tblecules thak Brenedistirpusleld fsmithsapcleic acid molecule

as it e;ggtgl!n Q@cﬁrhll c¥llse ﬁ%&/&santlgb%teﬁ g&dleﬁoagm niMJ:@tﬁ@inchide{ a rﬁl&l@i@p&@molecule
he nucleic acid molecule is in a chronmosaqmal

contipelan AP PN T RORIEHER IR o P & Dea e pqleele i in
chron@soplHs@ti@niffeeantdobat stguenets” refers to DNA sequences
eﬁ]@% @Jséfonf "ggntrglll ubtHE RN %?e?s t@ﬁ{\! Se ces(ﬁ&@{sﬁp ko\{ thle le{lbﬁgs%n ofan
sequence |11 particu qho or gani sm
operal@blm-kP odlgéﬁza@ﬁc@é%a Raﬁgtllarélpg oxgﬂpsgna B]h@cop%ql seqyqyces that are suitable for

prokaﬁbt%( RF yapis,, mcfuﬁé a @¥AR] @tionkICin Wpkeat@ sqAn@IBA) budra, ribosome binding site.

onally [
pi AR Ll SR RO A S DR
p rW@P@ i "pmrayla dielreg | when b P@F‘?jr‘\‘ﬁ‘l’ afunchiprl sslatipaphéroyigh another
nuclelNhkﬁd &h&n&cf‘&' ei.{a&pieqmezi ﬁ)bli Yrededuidho® dr' sttt lehder is Sp@bﬁlﬂﬁﬂ:d to DNA
fora pop %)ugle 151%' 18 €X ressea 8srarp§?rao e tﬂ% he[ﬁ?ﬁw*eg Q th%rs]e%%eglgnr of ahéb gllépeelgtcx:de a
prom@@ or ehaypey is| oeadvérlmk@ t@pmdab ﬁegueln‘renkléfdfe%thmﬂscnp‘éﬂn ofthe sequence;

ora ng&l)ﬂfmﬂideﬁe ik Bpefatoly hidke &Flrcecﬁlﬁ%gqu@&e l':I 1t9§1ﬁ§1ﬁ&%<ﬁdoﬁs fo"ifﬁthtate
e .Secr

transl% !élgl yo v %%rl?hrl]yat %di‘ meqns glﬁ M@seﬂueﬁcig? lgﬁluég nl%d & aénﬁéuous and,
in the swejofiarseneetary leader, edufipobssind necatingriser prqvanené#nctrh@ not have to be

conti &Q uﬁlﬂﬁtﬁg is ac@5mﬁisﬂeh bpsank apdoH‘Q:hl@Ig réﬂnt:tﬁ)n |s1§es ?@ﬁﬁ:ﬁﬁ ed/do not exist, the
equenc OSI 0

0.4 as
syt Y|P R e PR B T T COH%?H&PQBWIW

| i ‘fieetol” inglade shutthhand dxpressDiNvectosq Tigtiraiss b elamgd ¢onsigdvilbale include
an onglg erla;g{éegfdﬁ fe.gf gxq ColE'l Gnéuh& réﬁﬁ%ﬁon‘? End% sé\i@c%ﬁtrrg{k& (L g afgrﬁﬁcﬂlm or

ont I guous an in readin ase ancers dO
tetracwéﬁe Trsi{pace).Gor R lication And w&fwg resmcmbh gt tileéﬂaé*e@wﬁmteglﬁ
“expréslngﬁ\tebt&ﬂ refirs 16 @ RACER thetRbntdig ek @shi® Bor&b se®encésfor &gﬂktgry elements
for exgxlass%ﬁ oigtge a%?lg 1%3( aﬁdmg glf'&g)o% 1¥1|Qltrt] Dtg%e Cl%regla?h glgga\l,d\/l&}uﬁ 911 eluﬂﬁyotic cells.
Sumh%%‘f?@efﬁﬂfﬁéﬁ‘é‘lm‘b‘?em ice. "Vector" includes shuttle and

exn{e%asma Bromsst atufhanizby gbmﬂlu{dmg aﬁtmsaypifms v éhtiG:OS rfohi@d the
bacter&o?néle tlc host cc?hd mto I’] O I‘ 3c1d enca)dm,éJ lh% im%g Pzgve bean f.(m:roJ&ced

Smtat(lqehogtcellsawphselpdeﬂbqlpvor tet racycl i ne resi st ance) for

r eﬁﬂe%@é-qa@aﬂ @m ult h&gh | Rk § &REEAL doBbuihd onfomf)cQ@ion which is
|l asm ds in

express ers
conio g Rt g oS ecmed iy e e €2
radioisgpel Bbdtas flosrestadyjiabess) @F iy the kaereiah snz@batit Gbel gxqyrra s gie olpmirhl
agnment of the
awm&ﬁggggé%%@@&ﬁﬁm%gﬁg%gggﬂggﬁghgg§§g%gc cells. Suitable
vectors are disclosed below. The cell that produces a
humani zed CD20 bi ndi ng antijfody of the invention wll
include the bacterial and eukaryotic host cells into
whi ch nucl ei ¢ acid encoding the anti bodi es have been
i ntroduced. Suitable host cells are disclosed bel ow
40 The word "l abel ™ when used herein refers to a
detectable conpound or conp03|t|on mhlch |s
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As used herein, "B cell depletion" refers to a
reduction in B cell levels in an aninmal or human after
wa@leang/0ni312 ant i body treatnment, as conpared to tPer/BSmed/n40426
| evel before treatnent. B cell |evels are neasurable
usi ng well known assays such as thosg descrjbed in . . .
t e BXpIRrrrreliear” heseinriin nog malkignand discagpon IEYTepispg Hop ane directe
agamscm’ﬂiﬂn@duel s@iwn [QIfpatigehednd/ortisuene enbodi nent, the
As use%glgljeigt“h%gl Fyletggz %fegsxtg b %&ﬁ lidi9n § cé“lﬁhjeﬁ ld a aﬁ}nall Ogﬁlﬁlll-an g@e/‘llrug or

any one necnanil s possi b
antibofpieda RSSO It gcqﬂéeapléw% freqtpeef- Jhies!! e @Ee‘fable using well

knowxﬂz@ﬁﬁi sﬁéhl aS thod¥aeatitt i |me1b Ex@ém&ﬁtlalﬂﬂxh&ﬁﬁlefs] B )éelnfeplétlon can be complete or

partlalc gn (fng 0 odunentot]jle % etlon of 88%) eﬁperess& hﬁ eﬁ‘lfs %%ﬁgats{g% -Hqgto Leehn%k:d by

XI'C agent" as use
any oxtehmhamm ipbisibls megehapisras,af Bies!! depletidninsbide HACC.EDG gjoptasis, modulation

of cal R or § HADRBHARBENOUELbOBE Rfpr&c&iidgs. The termis

Il g"lt"h% ge%g dcyE?EO?x% H%ln%g%g A %ée{%ﬁ%‘tfflﬁ,f}/’ % é!lfbgtgltécg E}ﬂt ml&bﬁé ﬁli ﬁreve:ilfs %é function
of cells andion sugl ddstrggoreni zoflsveillie teaxh Isymtended tw @cltl@mmctty\% isotopes (e g, 1%,

', Ybaaﬁ& 1%"’6 J:hemotfléxlﬁ)gﬁ ca, ems adﬂ& toflhs sBEH B2y Rty HotivO{oxins of bacterial,
t's thereof. A "chenotherapeutic agent" is a

f““galz %mab‘ﬁﬁﬁo?fr?&g‘l}?@fﬂﬁ’f”ﬁ n the treatnment of cancer.
Ex,arqnbxﬁsherapéune hgenid sl elieanpelbmpouadyeefiisn ihp géatngbst of cancer. Examples

of che%;lobxﬁj oﬁé&l{g{ﬁg gw{a?)%#gr ﬂ(ﬁﬁg i sﬁgéﬁ%ﬁ:h@@tﬁot@b%g Qﬁloﬁfﬁgs hamide

ul f onat es suc
(CYTQ mﬂ%wlfoqaﬁb%ts%ﬁ |bvsa¥fﬁﬂalwaf°ﬁﬁ‘1fﬁb§la Pwﬁlfanaamdinm A
benzoBbHa taBGqued, lh&lﬂ‘mﬁ@ Pl uredepa A ¢ fienes 48 indthelelogdaninea idtuding

altre’caérr e d Oggyrlﬁzneme Q(?,E I Ig{s%/ ? %ho%ﬂ-fé{agﬁi}: wgﬂ%étﬂgghgsﬁﬁa&a%de lzit% ng

mme@ylplemgmr@weﬁh@@p meawaquﬁ SpRd as qhkoraabwlr dinetaplieapmh SojsRiasrhaidg e
estrarélﬁt%e 1fo§farﬁﬁ<§ lﬁié&tﬂ’drélﬁ@iu&ml&ﬂoremrﬁlﬁ&gﬁ‘lﬁ hyddshlafidd Sm&nhelhn, ASvembichin,

pheneétexi\nre rcﬁgufnustmé trog s‘f“a mB: cfaﬁz mus{’?\fdhxrx os ﬁ'ﬁ@&@l‘&%u@t%e chlorozotocin,

fotemptioh lopwesing amm@eckm@@ﬁ#w@ﬂbeﬁw Eﬂ@ @f@cla%@mﬁw ggAnomycin,
authr ROV HRAsGRE, Bleom R r@&ﬁa@rﬁicﬂlecah&&ﬁﬁﬁﬁ BEdidind) &armmomycm carzinophilin,

eSS bR i B U BCh oMbl S5 SRS R B
(Adrignyving epinbicinesoritiis idarybicin, amtcellsimytin,ajtosiieits, agsophenolic acid,
nogalgrﬂ}cﬁcélﬁ%éﬁlls l}%plor@fcln' Mcﬁ; purc@iﬁ:lﬂ rqﬁéﬁﬁ@cﬁ; ro&i@&ﬁf éu’@lﬁomgrm

Cl ns cacti no I chea cln car
R L Pyt m&w%a%‘ﬁfféflw Smdlicératand -
fluoraheacil (SHTOMyidlicragid daivges sioh &idegopighéxt, aethidiegdta pteropterm, trimetrexate; purine
analogs sgéhaag ﬁudéraﬁ%eo 6 lmeﬁgﬂ’tépﬁllﬁfel tﬂl@mmg&xﬂfo !g{muﬁé Bynn{lcﬁﬁjer a'nﬁggé GlcR s

irubicin, ésorubicin, idarubicin, rcel%ongy
anciqhi. GRS OB GBI Y REP e, derg g meTifpma s, endeitabine
ﬂoxuﬂdhixe\/ﬂfﬂy Chhdﬁ'Sgenmﬂi 0 B@h&teﬂme maﬁxﬁstancinge@mmonm eiing@enah mepitiostane,
testolqvitlone n&/ C(frerﬁals gu er %‘atglhun%fe rt%{&agup 'h‘ggs{aﬂe fo%g acxd replemsher such as

ubeni m8x, zI nost at
frolmzc@plé,bwqglaww aﬁﬁnhowbqﬂa@ﬁﬂlxcws@s agifolevuliaic Agid: H{S‘faﬁ%‘i‘éa‘%e@m%‘}‘?ﬁ
blsanéene fehéﬂ@fa@»lﬂéﬁfdtrhme(, 5enﬁu)lcmef QAo Cdlfdmamnad; fpaRmSitdi; asglucid;
enopt eri n xate  pteropterin
N
pentosthinaphemmict) elrarltbmwanhm@c aqily ?ﬁ'ihvlbbrdrﬁélda RECBpging Fek®igazoxane;

smoﬁ%%ﬁc%bﬂnﬁﬁum@éﬁﬁzﬂohb lecﬂ %am@.loﬁ’ez aur 1 dih@rotGeMyMREnd urethan; vindesine;
cyt ar abi ne, _ di deoxyui i he, |qur|

e A %&Sé‘ﬁsaf%baleﬂdeés%c“
thiotepa lt16itig &. 2 paxclitaglel mﬁn&hsthym Sxpubb @awéogy,é’pmetoo,sﬁlhwd doxetaxel
(TANTRRRE %%n%@%men%g&&%Bhﬁﬁk&aecm&muumﬁg&&%@ B MG A Re;

am nogl ut et tane, trilostane; folic acid

mercapigp TRy RAFheFeRg g ot tiaum alog sphiag cisplatipy and sprBeplatip; gplatioum; etoposide (VP-
al dophosphami de gl ycosi de; g nol evulinic acid,
anmsacrine; bestrabucil; bisantrene; edatraxate;
def of am ne; denecol ci ne; di azi quone; el fornithine;
elliptiniumacetate; etoglucid; galliumnitrate,;
hydr oxyurea; |entinan; |onidam ne; m toguazone;
n1toxantrone nDpidanDI; nitracrine;, pentostatin;
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t eni posi de; daunonycin; am nopterin; xel oda;
i bandronate; CPT-11; topoisonerase inhibitor RFS 2000;
waledosmsasezret hyl orni t hi ne (DMFO); retinoi c aci dPCT/US2003/040426
esperam ci ns; capecitabine; and pharnaceutically
acceptabl e salts acids or derivatives of any of the
16); Hgyisrjes: MImyBin Crigjterasns: Hngrifing: RIS Fgrlogieghavelbine; novantrone;
tempoéiﬂlet, nauhmmmimope@e R&1Gdal 1beaﬂroﬂﬁ:‘e§ CPD1T; @gobibodte@seGiihititd RHS 2000;
PRI UNDrs such . .as an
dlﬂuoromet{ﬁggrﬁlth%% Xrehl%qlc aCIfOCS eramicins; caj ec{’talbm?sdgc{ @&%‘g&uﬁcaﬂy

%dg anoxi fe
acceptahleiehs of Qqﬁjfaqus Pregy 4B abpyei dlse @plg@d in this definition are anti-hormonal

agent<thald Yoo @eeMkt8 BN iEMd rmdnk hd@¥d dnlitRors .‘Jﬁ&% biftEd3€ogens lm\éﬂud&g 1 &ample
tamoxgnfﬂ: %[oxi% tmfo Pe{ngt?ﬁgd tb?a%? { AN a éeiai IBI %r}o erglt tlnexal ene, lge%mgane
LY1170d 8ponaptiftebe,, an@n@mg”@s €lfagdstiom; angteivkegesiyedot ﬂmernatﬂﬁemtutagude,
blcaluaglﬁﬁtl&pl%ﬁ&hana os%ﬁfj %égﬁe%ﬁmrapeEMQém%e&tag SrkdntsYlone.

acce 1iabl e aC'a?e?. |ves of g/ of t he
tha%?a allveeer L’c%a éaémSﬁ *P‘@é‘f‘*ﬁ%

" diTremtinic'adri“ogatment® blé?aﬂevtaﬁorb odfdas tb hﬁh &pe}mﬂworetltme!abﬁﬂirdphﬂndc or

prevexﬁzitﬁpﬁlé’a!s@é‘st Wiferef the o%ﬁctﬁ{ S }51%%@& e dS(ﬁP(fékkEx% $re tﬁ‘%‘t’eﬁ Sétﬁbl&gt&e

j.ect 1s to prevent or slow o 75? essen)
°°nd“E°§r°E;@%°éiﬂr r:f‘a%‘ﬁﬁﬂt E@‘fCEeSSfElH H?afqdof‘?r BrDYireivg é‘i‘n"“’rAr B FppiEEune
diseast &, SitiG@eiSi sithbrypetticragdli® 6f'a IR0 bRIBZLitiRAS bi thaifveatiun GRDrdME to the

methoﬁ{l A a%l%bemgtmn dtiw sﬁ@?c? sﬂo%f)cﬂngg agfe cﬁo? glezys ductlc%n %r absence of

eut1 ¢ anount
one of AFETEIF # SS&W@?%@PWU‘@W%S&@P% %for P*ﬁeef ;S?dé%t@mn the number
of cantd? ¢&@1 bil aBfence biBe Gudd} @04; rFGNSin G S0y 8kt ﬁm&ﬂ&{ 4, slow to some

ucti g hsence of e or r.e
extent an g%%{irgbq%s%?; eiq?.mor metg?tasis 1gh1b1 100, L0 so e exte é mor groxﬁt ; ificrease in

parti ease
lengthe»f rermisbien, arfd(sy reb%f itrcseme exieng] an,etqr opre |Oﬁth<t mlpmﬁ@e}matz@ Wéh the specific

cancelc aaa@:ec[ m&elhmn@fm@hz@eﬁaenﬁéveﬁl&hemqanwfhe@s&es RAIBABECS 1R Rigns
unor s

or syng)xc)( ﬁf % %fe EPye?lsé P 869{&3) gx[e 8?35ent }l“ge%tm%g Fan ﬁ%Peé/e % complgétc:)e 1esponse,
defingd pddidaprepranss oftad sigusrpEcanser, @na partl responyd whegpio e ize qf e s is

decrea{sai pxleeaam e ihﬁiﬁo%&'céh@ moaeq,@e/f&armyrbg '7{’%5 As)alteﬁtcmso @R8¢ treated
Cl a W

or nore nrs ass
tthe i PpEeoees sibisaberooo LIS RO P BTG G FOPESE ang
prograssipriee @ntimrhncerpitepoad yeby preferably hfter i Sends.. THRedaeheton fopassessing

succegsﬁ?tre%ﬁlgfﬁ%nd 191E>ro§e)ﬁﬂplt119{ﬁ§ dlgefase%reqéaﬁﬁarﬁeﬁsﬁgﬁ)é b Lo%@nekf)ﬁ)cnfxﬁ}eg familiar
the patient. Treatnment can achieve a conplete

to ap}?"é‘ﬁ‘ffb‘ff%’mp?ge Hkinfleatas di sappearance of all signs of
C af tibdragpe0ically eff@tivel aaﬂouﬂt’esﬁﬁ Ins@ amwdnesfah mtibdig osd dreg afectiviie
treat’t PR se l)rsd1soxqgrqﬂ g%g? i Ianglfeecgf O?LQL T, E% thgg%egtlorap}aé}feég amount of the

percent, nore 5% A patient’ is al
drug rpayRegdeamber eF celisg re "r‘?e E‘f“io’e%*ﬂe it aélwéesoglﬁ %?néand
preferabl S @@ @ncel &1l dnfipratdnafits ﬁdxpﬁ&xm Gﬁhﬂ?{ﬁﬂﬁbﬁ (télelo(z‘va@sb&xé extent and
prefer&?y% gt?p%élﬁlce)ran{le?astsastlsl }n&nb%t eor; sg) ex en# %11110; %-gv%hl ag%l/ P}J}elle%%n gome extent one
or moysepf ’évprmvetogls #seqma@é walkthp pagoer. s$fe e@@éme flefipifienafy n@qﬁngan d

I W@l@m@r@mmswmh herdth Scﬁﬁﬁ&raﬁdn%f{he @httsym%wwM&ie BYopposed

procedur e ysic
o n S8 5 o0 @ SRy o g i et @RS ety gpiod of e
“IntergyfttewmC 4dmirastratipp ipritedtmerg ﬂetlsnctt congenutiyelp dowt wilioutinterzuptioth bid yather is
cyclici nafhrdr Ug-ef fective to "treat” a disease or disorder
in a subject. In the case of cancer, the
therapeutically, effective anount of the dr ug my
Com[roﬁdmendMethmmbmeIn@éntmancer ceI I s; reduce the tunor

r o a‘@PA L&deﬁ .um%hiZedsal:\t%\gldiF 1?@ s éﬁio %%referably other primate

stop) cancer cell tration

CDZO{%W?U@ pragPEinecThevig havingtet legst oneauprf‘éerablywbw afl gf thghagGRRsof 2 non-
and 35 preferably stop) tunpr netastasis; inhibit, to
sonme extent, tunor grow h; and/or reIieve to sone
extent one or nore of the synptons associated with
the cancer. See preceding definition of "treating".

"Chronic" adm nistration refers to adm nistration of

the agent(s) in a contlnuous nDde as opposed to an

ey o - a T -
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of a human consensus anti body as the recipient
anti body. The donor anti body can be from vari ous non-
woeosansespeci es | ncl udi ng nouse, rat, guinea piBCT/URADI/040426
rabbit, horse, prinate but nost frequently will be a
muri ne antibody. "Substantially all"™ in this context
humani gpeqipe i huphaED20hetitodciigriocantibol R, g0é giberprsiallypllohige framework residues
ofa h\QﬁJaMS&ﬁg antBBdylabRE YeciPiEd aﬁtﬂ@clyu g6 RAG aﬁl[bodﬁbﬁ@beﬂf&n%@@ hdh-
ubstitutions not origina resent Qj Man. b
homary RS PSP A TR é&‘ﬁ“é%@eg"at?r%‘é P RETA a%t Bioseh y ety wilbe @
murin€ @MiPsdy S ESubsesiialiy el imbs chnteniclmeant thitéherapicp F@mglm inttlfpchumanized
ant1b0g§) ﬁg}r m&lQl(e bﬁ%géﬁore ailo %lﬁsoﬁmﬁ)&k H& Bﬁgma‘ill}] Ereééﬁ)crﬂr%e Btk BRNsus

mur i ne ant 1 on i ncl udj t he
FR semeaﬁ@sqﬂ“ﬂ% fs@aifémf EYongiFe ré%fi&l?ﬁ 1% fo'e%én 'gF il aad °féhea4°ﬁ°g apjipody.
V\Imn‘i)hk e&[bedlﬁmm dbddr zElhEﬁdy kAbeatidind ItY. anfitody the Yeegidniigluding the
CDR anréﬁ‘g e uence o{ éag} ﬁ ' H <LI| E%hamg f &d?c% a&%ﬂ% ﬁl@% {[{ QHQ%’OEJ% specific

corresqpo consensus sequence
embog,gpbrg,rt@;gslqueséﬁdhe@pmayﬁ ak QWQWquqspond tottﬁkeégléser&bﬁsgc@ﬂgejgf human
Vi sub&h Aot i EL%gl%W thedd cJ):ﬂs«leU’s @eq&ﬁc@@ﬂ sﬁiv@liﬁ Eigtﬂ:eBlA k@ Figure 1B,

respective |ze tib
ey awnﬁyzﬂ P o e el B o B TR
chain ©hthé urhi dénheantibory. ﬁsox@@mbcrdnmnt, ibl bdyﬁmztwfﬁﬁeﬁbe%b@a bingsrpuman
cmotc'&% &Wﬁl&@f%@tb@fﬂd&%ﬂé{ns@% d&Ho%ﬁchayl man CD20

rses

oS IBE By bR Pop PR RGERE SACTBBHY mehien vil Soprie
humahis@andozgil jdGo2 & altl doehein gf Aiinabaeymaedlobtlive In ayvreferted embodinieht, the H
j Oahdly £
o R MRl s Lk Dok e ot g
humapic cl®@r. chain C region is from human |1gG preferably

| g aﬂe@ Endicﬁ@fbthem@ dhushiaded 21T Shavaal ﬂeréuﬁl Hafeﬁfv&l[ Bt e VraaaT

Unl.e i _ngli
coma et PG TVAPERUR r A i) SR b i, DR
excepd @riigipnsittesefemne scidifubsiityfiony dechingesediqated i) tig exgrimapbeyamples below.
Nol“ge]i')ude bedﬂJg b6tk Wnll Rt lehat Nhan %E)O anQ ﬁﬁ@ﬁbly 8ind other

t he positions_ of bst tutlon
T L R
sequelesE the Z@dm IR Groftien APPYs disrdsdigal E@znpwlﬁ Iﬂndﬁnm 18t | east

hu miwcgl m?r piiRs @58 lglnﬂm@énﬂgodﬁg Qﬁrhungﬁz'ed"@b@ Hi#AQ antibodies of

h t hat ke
e ST ey 52 AR R SR DL By BRBET PR
huma@ G iRlg CO20GRke: GRG0l mdilsy, kiess thohkey.Eiiamples)] Gittarit value of
no m;éﬂe%%lel dcll% -E)tla?e RH%%%&@% h%[}gzr 'th\éh Lﬁéutolfx 1t0h %V%Qe ﬂ?éf&gﬂlﬁﬁ{d value

bi ndi ng. antj bodi e
o higlgRb bR o ,qu o Sl il daplet ookl EB1oRGT @W%fm? y by at least
20% afﬁénl coaghyedtiOthdbaratine 1624 appidprise fpafve tabblyhish BabtngatédoviBGuch an
man and primate CD20 (i ncludi ng cynonol gus nonkey,
esus nonkey, chinpanzees), with a Kd value of no
h i gheeciesweﬁ el mf&ceﬂ Qertetionyvill dencrgimyherispasg Jop e igtmpigha D20
positivh SceR RQM bd deXirabl toanaxﬁﬁ&&mlémﬂﬂ@loﬂ bethe® adib hich ake tk{a’:thrg@ of the anti-

CDZQ%F@%& g%h%:éﬁ%?tg)% b[gxusv fof trh% u%%ne%tg of \:} ?990 pogmée% cell %T gﬁ%n!l it 1s esirable
that theeR sdll defl@ivs i sefficie mak@dprc\@nttptpgregsa)g@f thq]@sepsg waic e assessed by
the pRARR[E BF shﬁh?th@é?@@é Ib\{/%loﬁl%hé ﬂlnoﬂ’gﬂdvﬁlh(size% ﬂ?&ffer&tﬁﬁ&tt&d:ar\%&ﬂ cell

type,f}g%ptg?spw?%s an:fgﬁggfgs %- ﬁl% %ggliff CAAcEL :Prgjgsq?y, e B cSll cliepleuon is
sufﬁcherneatpfmm prﬁiresao@a@easefifw kasvEmosincaors preferabhay mpyghs, even more

prefer %ﬁ'y 4%?09111? n}o% é)pe?&(tg 5%]?011 th %ﬁl%&%&f&%&ﬁ or 3R nﬁnﬁ? bl Fen more

antl - anti bodi es of
prefmh@emhq%lmtq: BB oot sletwrl Sroufipient forleespaspdhprimgfin rgmisgispPy at loast 6

montBE) SlotelpWeerdBly®ahdnthE) @OR! pasFiablyl dne jear, AiGS ipfeftizbl 2 ytdiainore prefeBbly 3
cel | gepletion be sufficient_to at |east prevent
progressi on of the di sease whi ch can be assessed by
the physician of skill in the art, e.g., by nonitoring
tunor growth (size), proliferation of the cancerous
cell 40 type, netastasis, other signs and synptons of
the partlcular cancer . Preferably, the B ceI
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5 years, even nore preferably 5 or nore years. In a
nost preferred enbodinent, the B cell depletion is
wa@ edofijosdzent to cure the disease. | n preferred PCT/US2003/040426
enbodi ments, the B cell depletion in a cancer patient
at le s% about 75% and nore preferably, 80% 85%
yoas, @Wm"@&?% S50 R FEFe e LR Rip et gmppdiesnty %&B e\ Agpletion is
sufficipe foorue thetdiserat. ITe preferrdd@mbddirgats B califdefdlioninta@inadrpatent is at least
about %“ﬁﬁﬁ%m réfer 8(9/3 89’/6 %b‘%a%l%ﬁyp aﬁHJeg(Hll B'ﬁ o%tneeoageﬁge QJEI b%f‘ore
cel epléti on depen |sease an
tre""‘tmf”fl‘ie severl ty of the condl tion in the i ndi vi dual
patot Bdatmentdy arttljotiGining gseastehﬁ nﬁp&&gﬁraaé to@iaa{aatbtha ehitdAgof B cell

deplet%g E%Qr%g% on i[\h Hlsdase@é}or tlfe sive ty %{ O(il’(l)fl it] Ooe Flﬁ e? mgvﬁlﬁla}g/ag%nt Igy ac? ljusting
the dogpga¢fiCEF0 Plﬁdm&ﬁntﬁwéy thaeapﬁbhpletmncm byt doesnotiguretn be complete. Or,
total B def 8dpleBEH Sy b h@uesa%aﬁﬁ theRMePBut mﬂsdlbsbkﬁltnﬁ qrea‘i:tﬂen@cthu RYRe may be

arti 0

adjuste(::?q ? eve it pgrtl%tedgqle 18%12 %d}mbci)dn ent, !‘]:ggd}elp%lpfe 10é1§ssat }ﬁst%gzbe 80%
or lessypd §Diq npemB RellY smyiemgpmpagd t@mmwxme\teboefokwrebta@m Tnrpéher
embodnﬁéﬁ?sl Q&fcﬁﬁl&oﬁ 1598%, Bt 409, Hoof lepery O%Qrﬁr@@é) dp 8RR /§  thel cell
doole fg epl.etion is 250{ 30% 40% 5oo$ 60% 70%or

P tﬁ? &51‘ gient fo.half PP ETESFign of i diseasce BPTE PrefpEabyde flgaIe Ge sgns and symptoms
of the garfidulacdigade ubdor tratntentprvagnessefomblpfo cilaéedissgase, nore

|or1qlfe %aq%yalstogro@ d!as%\f'sb@gi@ Cba@bﬁé nggraﬁub%@@s PR BB oPhhe IdtBody

di sease_under ment even nore
has a IB‘F’é‘P@F QLf%maﬁ e g 128 Bain 47O R O oica bhe other am
has V pigion bitldisg dpecipreiof 4 econDitiigdal dbpérfficambiditxdisate sadoad @itigen is

.e . O a

selecteg;ﬁ%ﬁggﬁ%hg%ggggQ@QQ%%QIB@A am&wgﬂgéﬁg% Adlegﬂﬂ abtivGiBtifnds.

i rfo evmopgien WihRiteadrigtipay. vAp erhiborbpgd to«ﬁ folddnceaseth AREF Rgfercy -
~3-4 folp @&tehded COY thoRitdasecond antigen. In specific

enbodi ments, the second antigen is selected fromthe

group consisting of CD3, CD64, CD32A, CD 16, NKG&D or
Antibpytpspdurienact i vating |igands. |n conparison with

Ri Arbhsabvaf &reibodres mab) , v16 exhi b| ts about 2 to 5 fold

R RER 8o Py ot Bt PSHEoRaEe B A borae o
Naturg/B¥eAP GATD, carepy ltm@d@sv repaipbipnt Y enethadsiiig- St aentNobt . $ 4SO

n’ﬁh B dy lﬁ‘ﬂd&gat mé#R8 GlnloRRGr &Her h&%mpﬁzfte ﬁ;rst afimal, sucmtalﬁﬁlﬁster, is
?ﬁ%%%CﬂE’% é") Eae?%ﬂf'm °th& dg%‘ﬂ are faﬁ chogplﬁ%plg aftibggties that

will spegifidatighindto the m@@uwed(ﬁrlnemurazpmno piteradtigel) stphemiesrady,be Sunpinized

in vztr@SA@er mtzﬁfon lﬂfrﬁ)hgtgte& Mﬁét%qd fhen ﬂ&ﬁ Q/Eth Pﬁ%&m&ﬁn{e QSmg a
Iy oc tes roduce or are_capabl e

sublg fisite e%eﬂfgsualms oiniets Grat o aihyiidert ¢ é%ﬂdrn@ et
Antibddire Ranahles and Braette, hpbs9-10Naniadat Pren, 199X er nat i vel y,

I .

iR 9X$n§dscelw %}F]alrem%égéseagiggd %r[)]\grr ﬁlta I‘S\gtablé%dﬁtgrg mediym whic

i mmuni zat1 on ate t hen use
mediugpreferaplsApRipiaT ARe eréqlore Sﬁécea@ﬁtm@ub& thegrrvitlpgy i viyal of thrgmfused,
parentél@@ﬁlbma sdishlsasfeped ty ﬁﬁﬂﬂs}(dn@ﬁlﬁleﬂ | y& @iampte Gf thepamenal myeloma cells lack

the en&fn I Cci)gzi C %!rllalgm&? Qr%osyﬁ\@anstc gse E%QPR(’IA&%%’E%C' l;hee %iective culture
medlur[lsf%l}e)hybrsismqsrt@qu%wll dﬂ@h@p ltquarshmm uminqpieap andiliymidioe (HAT
medmﬁlse e»ﬂ@ﬁi s@mﬁc%@\o&t hO grBwil ufﬂ@hhedeﬁaédt 4l medi um whi ch

referably contains, on re substanc
T R PRy pa e PR ARl g v
produgtign effahtEodynhyehecetected ehtibsdy(raddeong cellspand e s¢nsitizego § se&itiva medium that
selectsl%@zgﬁspﬁé ‘)tnmsgcpﬂareﬁt)é?c@iﬁl @refehg%&x}téﬁmg @élﬁ&gsaalre IHM‘E[L, 89@0::%@&1!}3 such as

enzy poxant hi'ne guani ne phosphori
tose AR PBARE T HPHIC ) mmPRtP)norS@Wéa‘é%ﬁf b ST ek Distcotion
medi um for the hybridonmas typically will include
hypoxant hi ne, am nopterin, and thym di ne (HAT 40
medi um, whi ch substances prevent the growth of
HGPRT- deficient cells. Preferred fusion partner
nyel oma cells are those that fuse efficiently, support
stable hlgh Ievel productlon of antlbody by the

o o o o - s M
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5 Center, San Diego, California USA, and SP-2 and
derivatives e.g., X63-Ag8-653 cells available fromthe
wo\periosam Type Culture Col |l ection, Rockville, RMF/YERN040426
USA. Human nyel oma and nouse- human heteronyel oma cel |
| ines al have been described for the production of
Centey, 'éﬁ?j?ﬁe ‘?S?gf?r’%%ﬁ A, ik SPrGad degivatipge s §F3-Ag8-65 ellyavigible from the

Ameri¢ @3 yR00ltue TOBAign, BokvilR{ XMelglkitd 1e3A. atuman Mpd]kﬁﬂal a@d@Abuse-human
heteroﬁ?gl&gaoc?ly IHP § 8%%&111%&1 dIs%P@eQ ' H]ﬁgrodvtloq(cé'ﬂ% alg%’:l ; I C?Of% antﬁ))gdles

(Kozbegyy. t”tfﬂ”éwhé%ﬁ I (18 ANtaPEBrodeyisy ldl depoctoad]|dstibadelrogucian feg hirigues
andAp}ﬁzScﬁzyﬁﬂppf wazgmaquem&mnemm&ghomi ant i bodi es

<o BRI e B Sab ittt seS e pyponocna
antlboﬁhymﬁmal@ém atipey. Heferbly tiechihdivg spepifivityopmeripiat atibadies
produ&ﬂ bph/ybﬁdbnia RelM sl de@rnieR §) iﬁﬂlu%%@%ztau%ﬁj&fby 3P in vitro binding ag:say,t such as

). or enzyme- || nk i mrunosor ben
radlo"ﬂ%‘%“ﬁflgs 5“‘7‘%‘}‘?&‘%@%‘?‘?1’@805?7“ a5y ?LWH he nonocl onal
arikhe bigdiye afnity of the mewelmmpl a@tibolircad gorekambre b deierriitnd by the Scatchard

alysR(d u aloys 5% Munson et al.
wnalyss g&%gﬁg\g né%]eaﬂiﬂa?ﬁ pegzs%?ligszlc%r%@e hybri doma ceI IS

e Pt graa e pe T B R gE activity are
identiGefdf theildnys, magibel fubtloa by Nthiting déltitidn piotkaifiied ol @@dwn b @anddrOR@Sods

(Godlﬁgﬁ)lzo&‘ézor?&z'%b @8@3@% il hé?ﬂgtp'u{.l égﬂ&'sgtlb?@b% C%?' [ 85365 Shitable

gr own st andar
culmr?semdﬂaﬁar igRupops inglede fpresganplecD DEERE pr REMI- 164 @@lumoénaddmon the
hybrlc(mﬁﬁ,‘ aflefdythe @fo@&isn vivbQ863ides tubik @B bi@malGlg| ByUlhSiniBRiGh 6 teQElLs into
. this purpose include, for exanple, D-MEM or RPM -1640
“medium In additi on, the 20 hybridoma cells nmay be
gridamoraslogd! gngibedies sesteiel bsthe yhanes drrusiablycseiarntel from ghe oiyure
mediukn, aﬁmte!; ﬂihd% 6t deRifh H?fcorivaﬁo&ﬁc{nh&)dy catifh ﬁ@eed\ﬂ:&%udﬁ'@y @5 LARak,
secret ed ares ita

oo 0L BESE8 B0 S HUEEARES S0 S oo
hydro@’éamim dhypmetogrowini delatratropbontsisbrlysispt: i f i cat i on p rocedur es
S m %odlrfg%e rE%8diRbBntibod@sfid Bddhy 15&5}5%%6%%&9 lﬂMnéc%antlonal

rote ein G Se
proce i B S e B Sy = S5 GUgA Bl secs ecodig
the hegshy pwhigbichrispiiprrigehtivedie) tTho jplhddesicslls setiveads y pierredatgee of such

DNA. % ﬁ(ﬁﬁ&fj{hgﬁNk%y M&QA it @J{pré@ﬁ&ﬂ xb&g% %ﬁuch §re ﬁl%ﬁlgéngﬂ{cted mto host
uenced usi ng conventional proce

cos sy S 2 0T St PR Pt ot B eSO st S gpgiom sl that do
not otleayiipkoduce kntibpdydiratgn, spdeinfiiccaltieyis dfonogedas! aatibodiel ifnte retdadinant
host ccﬂ@ gﬁé(/le@qucﬂeé (gngco&ﬂﬁa{npéiplggswgﬂlrbla &a%ﬁbkﬁ%x%@@ th? ;EB?OC{% include

doma cel Sserve as a erred source o
Skerrah g, C@ﬁ@é"’i“@(ﬂ Bywl THe R %%Wd%wlﬁ%cféwwqﬁ%vs 130:151-188

(1992 xpr essi on vectors, which are then transfected into

h (ﬁ L fuﬁﬁ)er ;e:élgodﬁneﬁturg;}loaonaf 6% 1es Or|a]|% boc?y’ fra%:;ﬁr:/gt acgn be 15013? ? %rom

anibofypipse eGP ccbrptsecribetin Mgy arbisra 58:552-554

(19900 lofaaitsbh 47 BE Mayid, flﬁ%Qéﬁ@Sf(lmaﬁlﬂ{dﬁmﬁét a1 e821581-$0R @1991)
hos evi ew.artic

o R A o P b R e Bas B o

pubhcamm detstiye thm«bdud@n oRBkghraffmitenMaknge) h@mmr anti@Qdienbywhain shuffling (Marks

etal, bm%zoj% 197792183 @32 él&%ﬁ)as QinRbiiah S Rnd & DM bimation as a
\/

199 In a furt
sty 1 SOHEVE OB ER A RS Gr M o 2122652266

(1993)p. r”ﬂlgﬂlﬂlniCSccmﬂqueSbEe vightl abiérexdives koatrnditiedal mdxoclynapadigey hybridoma
g the techniques described in

mmék%p‘%ﬁ déa(r?‘&i/&g&g& ad ?ad%e 348:552-554 (1990).
G ackson et al. hhture 352: 624-628 (1991) and Marks
et al., J. MI. BIO| , 2223581-597 (1991) describe
the isol ation of murine ané human anti bodi es,
respectively, using phage libraries. Subsequent
publ i cati ons describe the production of high affinity
(nM range) human anti bodi es by chain shuffling (Mrks
40 et al. Blo/TechnoIogy, 10 779 783 (1992)) as wel |

o __._J_:.__L_.. . o
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5 The DNA that encodes the antibody nmay be nodified to
produce chinmeric or fusion antibody pol ypeptides, for
wex@aphe]12 by substituti ng human heavy chai n anBPCT/U§i003/040426

chai n constant domain (CH and CL) sequences for the

hag é QuUS nuri ne se uences (U. S Patenhi No. i )

4,% Ng‘éhf tengqlgs Wfﬂ? by heimogified to progyee ¢ REE Iapiopcpntibody
polypdpddes, faSimpB liyG&hitutinkdBbin)heavy Ehaliyand tight dhegin tdvstant domain (Cy and Cr)
sequeﬁc%moﬂa%ohpm&r%g geﬂ?eg?eg g@% Pint Wotéhﬂg Fé? Q{d .I\/PO%II.SEH 9; al., Proc.

cod |ng guen e on-1 NMuno
Natl Agagh 3H &5 41 SHES LN EES . ot yfsing ﬂﬁmw@elpb% 7°dm$ﬁ@u%%‘m%ﬂ or part of
the colliRf @@k 0P U hénnmpﬁhdglb&p& Ipsllﬁpeﬁlﬂﬂ @efémgo@ @aylﬁbﬂﬂﬁj IThelhd-
immux];o%%l%l{ﬁ?? @1 t argpgetnﬁeg ga‘\;/nglﬁ Is%l for 8?r()gltst%n? 8% ains of a ht%%dy?(l;rqhey are
substifgiqd fog@ﬁvaeéhﬁﬂomamgofem @um—canbnam sthefdy alttlbodd teeqatate aghimeric

b1va1e§trzlht[53&y1 c@mplﬁinﬁ ﬁ{lﬁﬁaﬁ&gﬁ@-@&ﬂl@ﬁ\%}éﬁ%@% J&pﬁlﬂlﬂ(ﬁﬁl ?ﬁ ﬁ} aél?geg Ia]nd another
anuge%ﬁ‘fmb(’fmﬁ Slg(r}@v%??%% %’aﬁih% g‘&‘é i ning site having

specificity for a different antigen. 15 Humani zed
and-bediiesideisnods for humani zi ng non- human anti bodi es
have een descri bed in the art. Preferably
S e AR RRHRY DHELD BRIy bR e g o el
humanmti argitledy @gb onedr motetandioapil a:sxsl@umaeiuvdd lirgdnit fren Menece Whitkain non-
humen) l%ﬁe%enoﬁ mndame aaaqeg Sucfil Eénréalaas %&mor %anes vfa&;ﬁglre%gicauy

» nport resid ues, are tﬂ&l ca
taken #%?ﬁ PPoTt] Yapehg domgigy Hamneataa ﬁaabﬁ essq} ﬁFrfoae‘fdcfﬁﬂoevaz thganethod
of Witt& st thivatidens (osds ot ashr-§, 0 1: 5204526 1946 Reetnketles 20 Nafure, 332:323-327

(1988%%%621%2% 5§c e_;l'_%p %%éei% elfSé\ﬁQ%S%R%% sﬁ!sﬁ‘itutin%léf:vgﬁable region sequences

for th%m%eoz@me@quem(ewaa)lman\reﬁmeey’ewre@glsa puch "Igppriged gantibodies are

chlmeacs&hﬂa'aﬁé({ﬂss Bliert 19 8&)6 567wheseummstah&auy RG ﬂ!ih)d Reiéhinadd variable
domauf}| ﬁg been su ?tg'lg cﬂ:y%xse Agrées?oa %sieéju%trlcre %‘Sﬁ%rﬁgl n g%qesn epsrac ge, a
humararfw P@b@hﬁé gre fpwallybprepiitodieyin Whigkioms hﬁ(pwelablemgen tesifggs and
possiblk; BhEFFORHA aueMé?Q’uSdtlﬂltea lﬁ? feh&[éﬁ fréth bndlob RS Sited ﬁl@(ﬂeﬁ Bntile@Ct

h nvar ubst it ut
coPF BEBRIERY 2 RRRE™ PN R RRalALh B ubes Uf pumanice
antibopipaevqrsclelpor%t thwm&n antigehicinand Hddi Aesspanse (Huppr @wn’noysehmwmy) when

the ané?%tijr Roeh&3 fdr Burdditeh: §u@8’€se hx&%n\ﬁéfo' fRb @alfe@@e@fﬁt"rnﬁzﬁiog WS
ues are substitute

s8] AR S AT B0 GE VB S oY PR U BTt hun
variablPllem@h@neeces f Thi bvmsan Wdampia bdqeenctorhidhiisslosésot Ithat af ¢e trodem db
1dent1ﬁ]3@ %?{cythe lhgxalp@m{é%&g régﬂ)n @5 Wit b Q&eﬁé&%@e&@gamz@&] H&p&g '(ﬁlﬁs etal.,

ery ||'T'Eq??r ant to reduce antlgenl C|t and
% I’""i“é%’p B 2&5(HiMatotin ¢ #hd e Bkt 196 91&/()19§meﬁn0ﬂ%eh’é‘eth°d uses a
particdat thieia@abyk regon datied e tHe 0dnsdbsuyBdqudnbadt a]pmmtan entiiSdes of a particular

sub grd%g Sﬂ[ggtj ke ch nge TR, saﬁlg FL&S‘M@&%% {;SE& for 3% EJ] ngbreﬁt lﬂgmagged

nce O e varl a ent ant
antiboies (GEToE @b (Profgirdted SHio USh 891285 (1910 dreyiagtaich BRI Ar2623

(1993yari abl e dorral n sequences. The human V domai n sequence
\2{]}{: S Fjﬁther hmd)o ?%gt ant%octhgﬁ( e h19nf:¢an1tzg] &ﬁ% txort %filﬁh L]fqgné%aﬂtuute/ gor the

antigef and ofhirefavorshia hiolpeick] alnpqrthﬁedl;o a(clgpwsaoalaﬁccordmglo a Plnﬂqm@llethod

humanized ardiB s frd ed bR Bl bk For Blalysih of mekareﬁ{gllsequ@c&land various conceptual

19 . _Anot artl cul ar
b 0 G R PR Bt P b RS BB LBt T
dunens;énaahlknuhugwatdm antsldrodioesonf awilgpirand gefamilia3d thesslskjiaipthodrt.
Comp!ltErQJpJgrang atg Q@H%le%%h Qﬁlstra-tgagd &@ﬁ? pfogﬁm&%Xnap&nﬂﬁ&QOnal

for several different humanized antibodies (Carter et
structuzggs of sepftepc’candmie mmypeglgbulineuenggs Anspggomcgggse(dlsglg@)pemts analysis of

Presta et al., J. Immunol.,.151: 2623 (1993)). It is
furt her inportant t hat anti odi es be humani zed with
retention of high binding affinity for the antigen

and ot her favorabl e biological properties. To achieve
this goal, according to a preferred nmethod, 40

hunanlzed antlbodles are prepared by a process of

e Y a1 e o o -
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5the likely role of the residues in the functioning
of the candi date i munogl obulin sequence, i.e., the
wa@p@kysas2 of residues that influence the abilirgr/os20031€40426
candidate i mmunogl obulin to bind its antigen. In this
resi dues can be sel ected and conbi ned from

e i sl Feidee indhrcfonehpsiner! GeeiplitpammurpeoRu P SYIRE Y b heaelysis
of residuith thixGtfipence thasaliy ﬁTtlieS‘shﬂinate shttogshulimnio biad Beatigehf Innhid yay, FR
residu%sgcgn l%qglectte@ Eu%?c% ?’ rhge rzc’lplentsangg%ogge%gen CH s% ﬂeﬁ ral%rdgslired antxbody

ervaril a I On resi are direct
characipgigic, %ﬁhﬁétﬂafﬁ%SF%ﬁﬁlyfy queltavg@bpnmnﬁshﬁ pehéstied nlfggeafﬁ%% tb%memnable

reglonbbsnﬂésr&g: dirddlly Elaenolawmahtmﬁmamea BOoahieAvRY alRerttindaigt | body

ﬁlgge %15 ant(lzttoﬁy Byl egx?e?n %h&&%ﬂe%’c su%aé ag(}én%“%/h optlonally
conJugatec!l errch o1y opyaeTeevEtiEicaent (AiNTdre torepretpdetan lmmmp@rﬂﬁaaﬁ :e%qrg&twely, the
humatif8 antBOHFRRAY BEA aNLdRAHYHBRMRRasAR afilnkih k&N Ghdboant | Dody,
such as an full length IgGl anti body. Human anti bodi es
and phage di spl ay nethodol ogy 15 As an alternative to
hutkean z@tbbdias pndphngeispint néipdolesy can be generated. For

€ Xﬁém laf?emah\;e té) ﬁmﬁﬁﬂtlorp gﬁﬁﬂn Qllt%o&u% ok @%&ﬁﬁteﬁ r 1’%9 wﬁpl'e Gt is now
animals (e mce) that are capable

POSSI‘ﬁlerfﬁﬂfﬁ?h%%lﬁnﬁﬁﬁm" wrmaby (g en raters gpaple, ‘ipé’b’é%“tuﬁﬁz‘"’r“@n f Ptifigge ol
repertaiftiof B Qﬁlbd)dibs itk hRseRE eldo’g‘encmmﬁmg]edsgmuslm pmmnmgl Ivloedaiple, it
has be@%gegci%gér#o t§£ téleo oox 063%)5 &S gtﬁdn 8¥ I!he %nlaﬁ'o%y Q&%ﬂ JQQE g?@éi%n (PH?EGHC in
chimeyi,frdjepig-ling gipiaw ey fesul &f@mplﬁte “’@’r‘?it‘ﬁ%?ﬁeé ogwausgé bodhy Ifr?f’éwtm
Transﬂﬂ&f&féthmﬂfln(gemf 188 ithihSo g16bul Dt £ia@ mtd’];hcthkyeltni 13 mfant mice will result in
the pr?e,'c{l]lctloge %Hl%n 3 lgoldlke):g) 1?H\ém r o?ql% glliex?gg Se he ;J?l%gé\gt:s’ %t?zfo Ilsr%e atl. Acad
Sei. U%ﬁﬁﬁﬁ%@ﬁtﬁﬂﬁﬁ?\ﬂ%ﬁ@é W147¢a3?2e?§€r 18 (1993); BRGeSHP BRI Lesti in
Immuf., 739 (BY3) AN IPRGEINSS 5 94P0806, 860,935, 8 3bd @INGGeniBe); $54§,807; and
Vm%glﬁggowts et al., Proc. Nat|. Acad. Sci. USA,

. 2551 (1993); Jakobovits et al., Nature, 362:255-258

( 189:8tiveBy phggpalirnianteeinoledy (McCasinty 4t ., Neirre 34%552-573 38901) can be

used tb %1%@1%} huntdn %nbwets efitaniNR Sy fraém&ﬂs&n 819‘5 froﬁl, éﬁ&mglzﬁﬂm variable (V)

591,669 (all of Cen Gﬁg)ar n)A ) V\ﬁv
domag 3t Fg AT | DB AHRABRS U SR BIRAR Y g e
are cl¢nkit Beffafne intoyeithetr 2 ahjor, or Nirtorigoat pBAEn HBQ0IB HRPEO ©§C}er1erélﬁgebﬂ96h as
Mi3 &fsf@ me FB%@ gé"fﬁx%ﬁ&ﬂdf%ﬁbﬁ?ﬁ‘ég%&b ﬁﬁh@sﬂgac@&tﬂletiﬂgéé art1cle Because the

fragmenis in vi om | m’rung umvark ebg\({)th
Bl & JEH SRS DN A T THS Bl sags ot o e
functibdet@omitiagof tie attibdy atse ehuti igjsebetionnf thbgrdyenvoditgigiantibgdrrslbiting
those glro ert‘feL Oﬂﬁg tﬂe Bﬁa][gg f’ﬁm cs saﬂeoof ﬁletpgsgrné’é‘ oﬂﬁé 1 Eello 'thgl: a%ﬁay%%

tein éne o | ament ous bacteri O(E) such
perforppdingvari<fy, of Sty feglﬁ‘fveﬁly% 4 S LonRgh KETiB S G TelbRRyd T Cirent
opsznr ;agmm Bib!bgj’z heoasar (10933 Saferil k@b Yegepasefments@an be used for phage

d1spla§ 8@1‘, on e% ‘? g]r\]’ gfzgraf W \§lld§lf) %gﬁtui gi\eersg g!'?ag%k‘ 18-0fazolone antibodies
from wllag eanflgmepmiinaterépl brary htg gehgsdeived g ¢ fog‘fﬁwtf jsaniged rpipgs A

repertdid df b’%@ﬁés 8b1S Gnit@SAHel hinthn S8R G &T&or@ﬁ‘ucfeh EndQeitRdieNie 9aivddg array

of anti.?ﬁp% é@ﬁwi% sdlganggep@ c%ﬂtc ble rl]%léte% ?s%e?n%ll?l 818\?/ ?Eechnéngssdﬁc&b%g by Marks
el et B89 689 Beox OB coeBYIDH 6 7@&734&%93)0&3, also, US,

Patenfl@&s@%%mzra‘ﬁ&’s%@s' n, e g., Johnson, Kevin S. and
Chi swel inion.in Structur

I
Bi 0 %aws@aé@a hsvin aei@élsa mayg@e% efﬂé%‘d’efwé”ooaf“‘@‘e@@ﬁ@ls (see U.S.
PatenB® 6FHEFI0 andceM9.be).used for phage 35 display. C ackson et
al ., Nature, 352:624-628 (1991) isolated a diverse
array of anti-oxazol one anti bodies froma small
random conbi natorial library of V genes derived from
the spleens of inmunized mge. A repertoire of V
genes from uni nuni zed human donors can be constructed
and antibodies to a diverse array of antigens
(including self-antigens) can be isolated essentially
followi ng the techni ques described by Marks et al.
J. Mol. Biol. 222: 581 597 (1991), ~or Grlfflth et al.

. EN s~ 0 A PN O Nr— =N oA A NN\ ~ o o AN N .
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anti bodies. The smaller size of the fragnents all ows
for rapid clearance, and may lead to i nproved access

WO 0048843121 t unors. Vari ous techni ques have beePCT/US2003/040426
devel oped for the production of antibody fragments.
Traditionally, 10 these fragnents were derived via
préibesh yegneenidi gest i on of intact antibodies (see, e.g.

NDIB 'céfﬁin@n&ﬁnsﬁﬁces theée algéz&ﬁrﬁﬁ es%ﬁ“us%é‘iﬁﬂ?@cm iféékhenﬁinldther than WhOlC
S

antibo 1es.. ’plti% ilﬁrcsge 0 ag]fents( ﬁ@vg,gl )rapl mc)g,rang PRuigad Iead% Jmprovecf access to

solid imargnent s can now be produced directly by recorrbl nant

h %&ogﬁédhﬁqueme bekY de@ﬁ%;ed fof !ﬁy{)x@ﬁllfcﬂldagg%uﬂdd? gﬁ@[&ﬁ@ ”F‘r@d'inonally,

all be expressed in_and secre rom E.
these SpemisRe Fej© HemRedrviareteolytindigy oot oﬁctarubr)%i?sgge £1%D M?f“é‘“B fial
Journbitvg Biechkemiag) e Riephystsat Mbkpdy 24 102g17E(998); aelBrdnganiesdl Stiapck, 229:81
(1985% AR Benan ﬁa&&@x %qﬁ%\p Q%Q(?du.lseld L&k aﬁec%ﬁlﬁm ﬁo@de@sb @MEFv and

ternafive nments can be direct %
ScFv prisibesty Sipgrepnfs Pmﬂ e exprgpspd in acheféﬂ@rﬁO@aﬁ Pafis LeaprEe ok m
produbicd Bf hrge fhRAGIBItheSe fAzaktL Mnﬁﬁodleﬁ'ag,meﬁk ah beshnal fogithe antibody

phageé%rages)df%lfs,? ed gl%"o%e %l?ernatl 'A%CPO!; % %tsggnol;elﬁg%ﬂglgpd’vgr@& E]Om E. coli

and cheema%tnondmto f‘i’GB F(alde frhgmepih fcbrf@ etal. F%lb/T%hﬁolché’ ad §321 67 (1992)).
Accoxfdfn SR bther WhpkdacH, AE' )2 ﬁ%ﬂﬂnﬂ; £an ¥é ¥Qatbdikctlly 560 rdeOifRkahSioft GelBeulture.

Fab %lﬁg%a&r}g?te t%%rge ?g{l Lip élﬁ(?haﬁﬁifg %ng%sg{ggfi%\ga%%eﬁﬁeg{orebmdmg epitope
residueghidrsqibedsin Uk PatdntNg F.86R.46.i Qther deichnigyes frglepyprarigetion afpaiheds
fragm\éﬁté ‘!mllkbg aﬁ%ﬁ L sidula ﬂr&ﬁtl&lléﬂ bl Gkr Qﬁ&ﬁﬁdeﬁté %%} Qﬁt}bodyrbf aohessa

C ch
ool e et el i Lo g
5,587%5% 7k, a80sFy aitid ohly SecifRatid mitaciNombinig §8Ytha 58 deveid oémystgﬁxpgions;
thus, AbyPard bﬁab%rxeﬁpe%%&secm Blndmgmuaggm c@me nleO GisDh pr8Bind Rafbe

are devol d of constant i ons;

consteyfpd t9 prield fysiop of @&ﬁ@@apﬁqowgg (Bt o ﬁb‘?‘%“@rba’%}'rt?’ﬁlﬁ‘“??f an sE. See
Antibdd\EhgiiSsging, 8& Bodrebsdcky rsupper dheantisodprirygnizet may elssteraffteathptitody”, e.g.,
as de%h&d% IfT §SIJ E& S%El g?@ )ta%feo Such [&xednpb ﬁ'%jmtﬁl;}%e?;ﬂg Shonospecific or
e car oxy termnus of an s See
blSPe%ﬁ‘il body Engi neeri ng, ed. Borrebaeck supra. The
anti body fragnent may al so be a "linear antibody",
egls as gdescribed in U S. Patent 5,641,870 for
n%elcg 'g “I'inear anti body fragnents mae/
rmﬁ@gep@e Flffibedlf@ jare agjibedies dhat haye bingiing seeeifipifies for gt lpasigyp differaw
ep1to;§ls S@@ﬁbl&ﬂy%lsﬁﬁaiﬁb El@ldd)(ﬁﬁ may Eindx0 tvdupbre@tepitdpad of| hﬁmZ@prﬁtdinn Qther
such CI Ll I%%lé I 1Sncf) % CI o damﬁtatswbm%x 1Jnf L@ 60% gﬁd)therg&%tgig p/@l?érnatively, an
anti- @ZOfaem et beeonmw avigh grfarp W@c@m@ tcp@r*ozgém maiycHeen a leykeqyte such as a
T-celﬁ@éebf?apﬂélé‘cﬁle '@29%’ CHONRIFD fecdptot Qe d tﬁ&ﬂi&{k&h&b P@M/\(cbm)ascym (CD32)
e

bi nd Ing sSit or another protel ternati vel Y,
and PRl (@Bﬁb oG FR ot NeotTh pavietingigand. é‘hasét’rfi‘i‘f“ﬁmd&?falﬁie ﬁf‘d‘glaf
defenEeQn@hJIﬁshlg gekd G‘IQZOIé]Eﬂr&ﬁﬁé BIL OBispacificinkindid Raylic be @&d talocalize

T-cel | e e. q. .
oS SO R RN oo BB Bko 58 RN o
whiclabials Félrcystﬂo*lc (@@ (45 yaporgy, ankiii@a foropto., vindaaikalpig, risi| A chain, methotrexate

or raﬂ&bﬂu}é ?sb{op&abtbrg aﬁgpec1ﬁ9anﬁ§od¥e90a§1 B Hepaftl g APl #afibodies or antibody
['ul'ar  defense nmechanisns to the CD20-expressing

ﬁagn%’?é‘ﬁ (e Bppbignesificantdhoditbodi es may al so be used to
| oad 961&5673Qibé§cﬁ§d§Xbl@peaﬁ@ﬁh$rKBQ/aﬁtﬁdeEHl\Mﬁhhbhy al pIrSGBéSent No.

I Re PR I e L
showa it WOD 1026 63. &F.9 Ratent Nu.i5(8¢ 334 lidectlend bispemﬁc@nmEme’haIr@DS antibody.
net hotrexate or radioactive isotope hapten).
Bi specific antibodi es can b$ prepared as full length
anti bodi es or anti body 40 (}agrrents (e.q.
F(ab') 2bi specific anti bodies). W 96/ 16673 descri bes a
bi specific anti-ErbB2/anti-FcyRI Il antibody and U. S.
Patent No. 5,837,234 discloses a bispecific
ant| - Er bBZ/ anti - FcyRI ant| body A b| speC| fic

NS - . NAMINS ] NN A PSP Tl o~
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Because of the random assortnent of inmmunogl obulin
heavy and |ight chains, these hybridomas (quadronmas)
wee@doss1a potential mxture of 10 di fferent aPCT/b8IY3/040426
nol ecul es, of which only one has the 10 correct
blspeC|f|c structure. Purification of the correct
noYieods far m3ignedlipgeitio guiigedis gre dpsve ibie &t firaditiogal production of full
1engthcanpaamaamg5ca¢a tybasst eﬁ)&e cd- éipxéss’iibﬁ] 6Ftwe€ LA s ok heay dhdiddléght chain

pairs, %ﬁé?edtff gtgvg rs]ﬂ%%gg /;‘il)tg%eﬁlgm & rglg%stelgflo?ﬁ]gagtg §§osa§3“‘7‘ 539 (1983)).
BecaugaiSthe yandonaf@sog@@sD%@gnc(g@g@m)heame@éugkﬂcwgmxtbﬁS%hyailcforné% ent

(quad@ﬁwj PraGilde a FMatid) eﬂmuy@mo ailbbrent Q&ﬁ@dyﬂ&)lé&&l&sfbftvdhﬁh dxﬁy%r{e agh the

R L B G S e
chromgtegrepdy glers. is ﬁﬂnezfoembﬁmoyle adrthe pradyctfyigkis am lows Smllatpr@mdureg are

dxsclogleﬁ%VWO@ﬂ@%S% Qﬁlﬂﬁtréﬂﬁeclgpﬂﬁl @m@@”ﬁ?é B&BB%9QI99l)eaSt part
an

of ] )

P O CHEP ‘BB ARt BB e oot
(antibedyrihifpeméomlyining 6ites) drecfusrd emsaroylofudin conbthrg hctmamhaqunnces Preferably, the
fusio QR 9 heevry%ﬁa%mongtgm@am lnec%ﬁﬁam@f@%t 19Jstgapsftwﬁﬁgg NS,

enco nuno heavy chain fusions an
regior I EISH B0 B, ‘6’9‘]116‘6 e r@g@ﬁ {CubyfgtpimingPesite necessary for
light dh#iifs Bd’nthﬁg piefdntin SteE&ToA & tRXB1oasS TN e dihHhSimnainedlohiili heavy chain

ﬁlsions geg detﬁé %uh%lo%ulﬂﬁ#%ﬁ'tlcflﬁp %rg mlg ! & info L;latate-gmre?sm%n vectors, and are

for n a jUS in
co-tranﬂéqctsélnwz@ulﬁbb o5 £l o s Rpiden T PGS exipgity ﬁé@?ﬁﬁa@he mutual
propof’tfo&gﬂfﬁe EhSee h)bly&ﬁdilﬁ (ﬂhf@ﬁis ) eNB&iﬁnéﬁ&%bhﬁﬁnec[ualtrhm ofafe thrBEpolypeptide
chams usede in fé\ %tgle on rov1de &Q g‘}% i Smgf%se esge%rble gecﬁf ;a}f{g)é& on; 1s however,
poss1hjm;p pngﬁmge coflipg qeguenqufﬁeve pr all ﬂgmlygqpédetcbaqlsngt@p @mglcﬁa@presswn vector

when @1@ Qipﬁgsuﬁl@ﬂ W6 8% ;fo@i)eﬂu&@ch@ﬁs @Edualtrﬁbﬁﬁsuﬁﬁinﬁ@ﬁ piidél@ when the

ai ns SSi .vect or mhen t he
ram’sg?(vﬁ P%'?%r?% 8§e°a‘fnq€ee%§fg%ﬁ‘ B GBI EE ®Bhai ns i n equal
r alnjapsforredanibodimen of fhig kppyoedl @esblmclmhbcvﬂh@re qomppserbofiafybeid

mmuﬂ&lo%ﬁlﬁrﬁ% Glﬁlﬂlt\méf f8g Bm(ﬁl'ik shaici) i8 bsb a0th, aﬁch@hyg&ﬁﬁnﬁzﬁﬁb globulin heavy
aln, co 1 ON.

ef er red enbo
chain i ShnTRY CAD e B e AP G S UE ol Bt b
asymuodiricstriwplye facllitatenthtsepgdtiobef] theredrebivispedfiverompannd fongurfuantet
1mmu95g%ﬁl[ﬁg:haﬁtp&ﬁibfnht§}n§ ¥s th(ﬂ)régaﬁe &{ammrﬁﬂ l&ufﬁyll%'ﬁ! c‘ﬁam in only one half of

I mmunogl obul i n heavy._ "chain-1ight E
the bigngiza/p Hlaprawg@éﬁﬁéa%ﬁ ‘ﬁaénoﬁ%jpagaa@’e. ?fﬁ‘seplfrw P fistipred gy p4/04690.
For fiithérdetdils of\@@8erdtinp bispetifi@dntibddicssee, d& yamptel $ugesls &zl athods in

o hiAbeRsthe separation of the desired bispecific
Enzy ﬂ%%ouﬁ%'? unwant ed i mmunogl obul i n chain

cofrfsPidiage mﬁ%*her arproppferessribed @HL S FaRntAR- 3 Fihl b e B¥stfhgefpotween a pair
of antibb@holesfiad dan bd‘bn@iﬂdegéd mxﬁaieﬁhe@érc&&gé éfﬂiet&bcﬂmﬁs whittCare recovered
from gago:cx)n%gnlélrllt Eellpcu X : g"gef %r "ilntg Ic'@ﬁgr%% élblggst aspi%R af 1:?1 %Qibmz;m VIR this
methefeqng p morg¥mal emisp agid sm@ Cbeiuz@ Pewitfeiigereraf Be é%Sé@tﬂéPéé molP‘t*}le are
rep la&éﬂﬁfﬁpl bi@er siablERAME (@t tyRbine or WRIdPEAS ddtpedsiary ma.luﬁ@yof identical or

0 6 ccordi oth

snmlaa élge tP I_lhﬁglgge snﬁ %& 1§A arg,%%r%alt]e? g'l\é}e m% a/cgi po%@ ?]n?'godﬁ fnole%ule bé’
repladigtiangeemimg apid pide chaifis \athtsmblbdgnen@tge«hminesr thsgqyingle This provides a
mechﬁﬁbgi f&%&eﬁgngt e ﬁaxs)m&@teﬁomﬁem&%&@J@ggméafen&nﬁs@&@ iRl s

which are recovered 35 fromreconbinant cell culture.

Spreferred interface conprises at |east a part of

t hB1slﬁHﬁc dﬂlmlile@ inclhde cidas-Bnkedbdr N@té;ocmmeatd'rammdles S‘hiadthp_le, one of the
anubo%% ﬂQhegxg\!ergc g 3 &iﬁ @é &ﬁpléd gx btﬂgr%cg ’ttl&ﬁxe S&U‘h aﬁtggdigs 'hgx%tfor

e are replacé ar
examelh équamroe@se@to targpk i@EuARSySPm ¢eflyin %\mﬁﬁyeﬂs 66%6@% No-¢J6f6,980), and
“cavities" of identical or ,simlar size to the large

side chain(s) are created on the interface of the
second anti body nol ecule by replacing |arge am no
acid side chains with smaller ones (e.g. al anine or
threonine). This provides a 40 mechani sm for
|ncrea3|ng the yleld of the heterodlner over ot her

T 1 o, s o ~ = .

pot
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the art, and are disclosed in U S. Patent No.
4,676,980, along with a nunber of cross-Iinking
wo e@hsggues. Techni ques for generating bi specP€T/6S2003/040426
anti bodi es from anti body fragnents have al so been
described in the literature. ‘For exanple, bispecific
for raumviehipHIeinfectimn (WO PHEI6RTEX O, b ERDO- Heterrepgiagate antibodies

may t%rnﬁﬁmﬁ Q’&y c@ll.lvement &st- Egnﬁ&hodg %%rtabﬁ lroés]lﬁﬁgié ag@ﬁ@&é Wl BnBwn in

roce ure whereln I ntact
ey AP -5 FEFRAP A 6410 JBIQR P BUPEgfefsy lnking tchniucs.
f r agpBqiestor &h@aﬁg BlﬁfﬂgﬂEﬁﬁfSOd&E fom adibelg fragments heve peetsemndsecribed
in theq{ter%)mr}fr‘e I 1*%% é}p @e bigoe rcr%.c ?@% s 398 E)re?are%qghé“m:ﬁ(:a‘i ﬁﬁk‘a{g@ 'BrénQan etal,

Ze vici'na S and event 1 nt ernD ecul ar
Scieng, 839 §1j (%SX%Wm%%wedWeFabmm tﬂtlba"dﬁéﬁt proglriepllyrclegved foe

geneltatla @@b Q QRS eﬂ:eﬁéﬁa@:héx@'hkdr&dﬁ?ﬁ Mﬁﬁﬁr&er{cg— NB)e ditipl compleringSigent,
eriva r ,
sod1ufnoarsfzzﬁtg t%g%)ﬂlzf ﬁl]c%z%{ N@nols ) 8Bre¥ ot tgrmo{ ﬁllag nglpﬁ({e ?&8& oﬁ h%q?ab

n W th nercap %@X am ne
fragngentl géneratad aretﬂenmon\hrt@rto thipnigrghenrepie SAVEA AviyHiveo 10“? JiehdNB

denvEtﬁ»@s i3 %&ﬁe@ﬁxﬁeﬁé’dﬂg th¥ QabLﬁBloi Wr%u&th)ﬁ with Sipeptobth@aniing 4nb @dyixed with an
eCl 11 C

equmécé;g ﬁlpgun? cg Itheloftiuér Fglé{’l‘é]bt dFJ{}VétIYC }L(!l ﬁa)tem%cnang?odxé Sﬁle bééemﬁc
antibRéG@rkluded @gbesed d1agnf &g ite sttl@tl‘e:dmmﬂehzeltlop ef:@tnzsﬁlz.fe overy of

Fa%ecegﬂlr(jgl:em&ﬁatgd Bifset r&:Q‘J'el'y of Wib- ﬁhﬁ&ﬁﬁntbﬁom E. coli, which can be

chen%]qﬁymcgg%}?edé? fog]? llyjlgpeggc L O?gdg%&ggb%%g‘% ; %,5193 %ég%S (1992) describe
the pEbABEibN dfe fullly hemgpizathiptdifEranidifodaF (ft)i mcyechig nieaal Babfragment was separately
secre?ed%r@x%%‘ {olz %ncfas% éc'%ﬁ qyduF gt@ﬂh&x&ca’fr&‘uﬁﬁg LnQntroE@fBHn Et@bwpemﬁc antlbody

epar at e secreted fromE 4 {

The @ans%w@@dt faus&wﬁ'é%wedb% F?é%%dé%te TERErRE ’%7‘1’%%%‘ SCCIE%Y and norma
humixlolr dtlid, Revehbspget the Bicatitity ofyuman Fasoxbilmpdadyfes gamstbiirodyeast
tum Eys formed was able to bind to cells overexpressing

¥ REEr b2 receptor and normal human T cells, as well

as Varipug ¢ralmicuprefor nypking anddgojatjpa bjspesfiic ﬁﬂﬂ‘?ﬁ‘hf frRgpesgirpdly fom
recanMHﬁh&ﬁ Yili@® hag als@ﬁefen DgdrBey. [Foasdhple, bispgaific dntilfog®é ve been produced
usin%ll% cim% gigsig)/etrsre £ ogter:,rhg'ue? A %zmu OF 1'2?(5)31%9’7 E§9Q kféu&ﬁ@z@ﬂpfﬂ] p%ptldes

direc nan
fromcrd Fogiand Jm@eml veses Lipkadiio @e&qb rropsiges,of mﬂlf@s@afrﬁﬁtﬁ@dws bys gene fusion.

The Qitﬁ&ﬁﬁbxﬁddﬁne?sﬂ:&e’r&@ﬁb@%t th@M@ge b@@ﬁ t(ﬁl’n(ﬂdh&elders bl itHaf) re-oxidized to form
the a‘fﬁ%@%’jﬁefgﬁgﬁl %égm%%g sLel eﬂ% e%.tll aed ﬂ)r. tf; rodxchllcj)g 911 aht‘lbody lgmodmers

euc n
The fdiabndyt irehmFlogy dambemﬂpmeeqt s Poger ) Ao Seh V58, SRS (1993)

has Q\R&eh Q{I&eﬁ&w& Wocnshidd ©F tﬁtﬁﬁng @ﬁﬁe‘m@@ ghiissly m(gnﬁaﬁ(ﬁe'ﬂfe S grdAts comprise a

he anti b educe n
Vu CID%t@FtﬁirfO ?XL hy(ﬁ,lw?wgﬁﬂg i;l[?gﬁ)a?%g S ecal tEe (¢} tdorgarms on the same
chaih, heccatiihgljp daty slaed Er dodiinerione fdgnent wefohm@]tomgmw@t tgq)coglglementary Vi
and %Z% h&n{l,a gfba];lﬁﬁer Ergh%aegtr tﬂg'%ftﬂ)rglﬂlg &fo a%ﬁéehJBﬁ% @Mbtﬁ& ls@ategP Ebr

technol ogy descri bed
el blspepﬁe@tlbm#t*gmeﬂé B pE ey b B8 o Ggroned: Se

Grub@ & apI/OMinales, B0:5Bdst(E@OMat i ve mechani sm for maki ng

bi SA%H%thes w1t nt I Q}ggﬁofv\%}g&ggﬂg §(1nte ﬁteci rf%g&'m%ﬁ tx’fs é@ﬁfc'aﬁﬁ;odles can

chis too short
bepteoargi ﬂeﬁt\ﬁtﬂéﬂlfmh@obeﬁ’/\f\%w lhe two dorral ns on the sane

chain. Accordingly, the VH and VL domai ns of one

fragment are forced to pair with the conplenentary VL
dg- %ﬁ [f904 5t anot her fragment, thereby forning

t WoA ativayenastibads fnmgbogiteraslizedpdiohmatabalipqdy fagehap a pivajeit antibody by 2

cell gﬁ#ﬁ'sﬂ% RLRREG) tvfu@h tﬁfpztnthYbnM APOBRBbSRLDY thdPesetS Brva@tion can be
si'ngl e-chai n Fv

multiyelent apgihqgies (which aéef other é}an f%g% hlgsg) "?}%’38%‘%2 gln y e%o rémcﬁ’ng sites (e.g.
tetraAlbrit BB IRS), Wntﬂ'baﬂbhrreadﬂhﬁmdut:MYW&b@ﬂ@ntespfﬁﬁleﬂ of nuclelc acid encoding
contenpl at ed. For exanpl e, trlspeC|f|c anti bodi es can
be prepared. Tutt et al. J. #rmunol . 147: 60 (1991).
40 Mul tival ent Antibodies A multival ent anti body may
be internalized (and/or catabolized) faster than a
bi val ent antibody by a cell expressing an antigen to
mhlch the antlbodles blnd The antlbodles of the

e

o g, .
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region or a hinge region. In this scenario, the
anti body wll conprise an Fc region and three or nore
W@nioigi312 bi ndi ng sites amino-termnal to the FCI/US2003/040426
reg| on. The preferred nultival ent anti body herein
ri ses or consi sts of) three to about eight, but

the pobﬂ; n‘g@rcgabqsy tflcbmtlboda n’{k}eg@ﬁwgpqﬁ entlh@iygimt c@lgpnserﬁ @menza’uon domain and
three d¥thboieiaktbewiiding Ritds. b’ﬂ@)prel@re@&iﬁa{zhtﬁoﬁﬂoxﬂdm doﬁliiﬁstes @"\@nsists of) an Fc

reg1on%gji MR %Qetglog %11 &lps%ceg n%atﬂe DIP go%fé \e;vi‘l m rlse V\chiiiglcgﬁegtp tLIee or more antigen

binding giss wmcrﬁemenal/ta Fhe &b reewd on Pngrredﬁdﬁtman%tta ey, helteneomprlses (or
consisfd @b YRR dbdlﬂ eight %uﬂ;‘r&‘}raﬁrﬁ%urc 23120 bﬁﬁmé/@és T(hxb)lltwalent ant1body

I' St
compr%z'lt lgassg C}éle %) olﬁgh égglru (aé’S ngi'éaah&ﬁwwo yp%ptliie c %1?152 wherem Qhe polypeptlde
chain(p gbrypriepp demesheripblodomains. For inggico the polipeptivel chR2(s) Bpr @i VDI1-

X1y %2-@@),,01’52: \@lﬁkeﬂl \Qﬁl PR LN RERIblUBmaiR %Zrﬂs d s3cofd @Fmble doﬁl% Fc is one

tance, pepti de chai n(s)
pdyp*‘@i—if i ¢y rEﬁl Y?ﬂ?éﬁz PEEH aﬁ’é“"ra%‘ﬁ P%‘ﬁ ng 9 "mddﬂs Qpgl. For
instandeSthGhdlypdfitidihbin(F)onay e ghydise: FHaTHIL-flekible linkek-VHWE 1eiviregion chain; or VH-
CHI \ﬁﬂbﬁpgg%gbﬂhﬁh RypP m@a?e%nl xbofdyﬁér&%r tgrgnpﬁlhﬁe‘;ém@hsek Sééét two

retrera our | aln vari ab
(and Pfi?éﬂ“\ﬂ?é‘ﬂ‘()l 1@€t§hamr‘ﬁeawoew a?lmwﬂda%w tTlhb’dl‘.‘)‘?"aF?étraé‘iﬂ?‘?dWm Wr Ffor
instante®ingiie Gom @b Sxbbut EBNt 80 thaintvéble aoxaiﬁopmyp@ngm Thd 13 chain

Vanabfel?.{%eﬁ%g @’i} %QJS %onq gr%ﬁ yeg 181%? %oé‘%ﬁ&tal g@%ha ab& id%xlﬂgm &rﬁ dpgonally,

domai n S co ere
furtherqompise €L domdinght chai n vari abl e domal n and
optional | y further conprise a CL domain. 20 Qther

a uen ifications Am no acid sequence
r%[]efamm “cmss ”cefm%ﬁcg €20 bi ndi ng anti bodi es

delgeing @@de%@ﬂe@wl@ﬁ@n(sb@rﬂte@@ép binding; anfikpdiedesoripddeiereiniare
conteriftedD Bor @RS ple A, te QestriiM 0 WS rdvb the Binel (36hi@ bdd/dd bt biclogical

nd/ or er, hi ol ogi cal r rties e.anti bod
propefikas B bl (oo Ror wRb RS iRt EHBT Ber bty
introdgping apregate mudlepside Sngeninfodiiaoii-652Ggppvadp mickicacifwchyasptidde
synmegb NS odithtRnd BGuR N ex&‘%m d@aabﬁs%dyan%%ehens%b ghd/op r
uc

hesi s h no ons_ i ncl ude,
subst o Ly B et i e S B RGPy Bacd e Sinpeion o
deleticgy i ttiot, atd sobsgtutidn,is magls todurds atvthet fivplivodshnest, arovideal that thel final construct

posses§e@ Gd @&ﬁ'@ﬁ:hﬁgctehaﬁs afL hnugpgc% c@%éﬁa@g }ﬁay mypo&m&aﬂa{al ﬂ&esses of
del eti on |nsert|on and substltutlon is made t

the antt; FP?WI%O@YWL} 2§ Shpngine g5 ﬁglfl%etpomgfﬂ gislypetylationses; he fin aI
c onsbadthod fid Bisesisaion dihvertathessiduethr ehiassat the itigl20 antibddyethat are
prefer@ﬂo&(ﬁoﬂ%r%uﬁgﬁ%%q caﬁéds'glal{%ﬁa 1:1 Phuth r§et51s"tars ’ﬁlegﬁ-lbgd ﬂy%ﬁl!lmgham

I ocesses e anti n1 sSuc
and Wellsdideries. FRd O IR} Hserst Loids OWO@%%@%S&NS 8¢ identified (e.g.,
charged irdsiGes subh bS8, bbb, HisSlyk) @gl dhg bnd rEbH&Ed Hyl a@xaitﬂanﬁ n@ﬁtiv@l@ khadde) amino
acid (1{10%24\'& &t da(?aimne oxq;op 2 ann%egto a ec{ %e n r‘]ﬂeagi!gé of t%e %n:g 1(1 a%%s }tymT Z%rarextigen.
Thoseg@an mﬂwlgcamps é@@n@@i@‘ “ﬁuaeonellégrémmtyéd thp ylb@ynnmsnlgeh atmreﬁafrdd»y
introdd0le !ﬁﬁthérfbr S6dr OGRS at?cﬁ'rfor 8 es LORBstifuk B Thus, ‘kfﬁfe he s#e for introducing

residue or grou ar. residues are identi
on a2 e P P B b Y B e S o,
predetgrppghedy | oy exatmde teepilzze dd phrjormannefia matatigrat nggra ity €4 yeanning or
randorfy Hﬁiﬁ&ﬁgm AVoRRctbat ﬁg Ea%et(cgaﬁtor E%l@:f &b ﬁl@ %%réé‘ieé‘&lur@)z@ antibody

| anj neﬂ%{sto affect the interaction of the am no
varian é‘ied‘geeﬁ‘idt?f otredaftiiifen. Those amino acid | ocations
d emumsdcidatquenge ihsniohd ianhalk aﬁﬁ@&hd/dr%hb@kyltt&m’inbﬁusmns rangmg in length

from og\?xk%%&% ttoul}o \ygﬁl[}ﬁdets Q&x&m@{g% vy %Eeld %Fm%r Xas1d I ?tas[ \lerag @%equ%lncg i ertlons

of singlq (f5 ﬂliﬁtﬂe ppigpacidEpsifyes. Banrnples qf Weml@%ltnéerflw inplpderap aiicG PG antiady
am no acid sequence varlatlgn is predeterm ned, the
nature of the nutation per Se need not be
predeterm ned. For exanple, to analyze the performnce
of a nutation at a given site, ala scanning or 40
random nut agenesi s is conducted at the target codon or
reglon and the expressed antl-CIQO antlbody varlants

o R o o o - . o -

)
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15

variants of the anti-CD20 anti body nol ecul e i ncl ude
the fusion to the NN or C-termnus of the anti-CD20
w@niothddy2 t o an enzyne (e.g. for ADEPT) or a PCT/US2003/040426
pol ypepti de which increases the serumhalf-life of the
anti body. Another type of variant is an amno acid
with ag Nerminelmdtenylresidua ertthe aftiodifused k9 appiooxip arigeriide| QAF irsgiimal
variank®f REhIHCTRO laflibb &S Re infludeiR fatith o thd IR Qr BRErinACYL the anti-CD20

. | ecul e repl.ac a different. residye. Th j. of
antvaly ot Hiegme Gy BT o5 PR P RS erb R Bl S

antibodyncl ude t he hypervari abl e regions, but FR alterations

ag%ﬁe&gpe o8 QR TR S acidRREREMAbHME ﬁgg_b ﬁ:lrjaﬁtélﬁaiv@ﬁ fad b
S | |

‘ own_ I N the Table _oelowuncerthg hgg %gf rtes of ereatest
aminoagid aFidhe 8 e 28RO Rp heggpRiscule feplacst e GHHEY i Digtes of srestes
interedt @5 slbbtititionA mohgngs ichdbhobypgiciable @gibisytiut BR altefagans #ro pleo
conte%é}%g& .%%Lgex%lativg Eli%lgl%ﬁftg%s earefli;gﬁxfﬁerﬁ éﬂé“rﬁ)i’e G'eﬁ%%{H&l 8 deading of "preferred

stitutions” > . or as further descrlbe{d
substigyipnsiy If yycly swbstifutions esiign a\phnes inRiglepiopreitithdhicn oresyRstagfial changes,
denoﬂﬁﬁut%io e ey aubetithtdes" pr iRdriele Sor Sﬁﬁlﬁgft&ﬁbﬁbéﬁ.%albﬁiméfenéme Gimino acid
Aci d. Supstitutions O iainal Residue Exe ar
classep, ey 8 lrng%dtucegu dlst%lp iia cltso%rs?e%%bst i tutions WRI a )(/A) val ;
leu; ile val Arg (R) lys; gln; asn lys Asn (N) gin;
his; asp, |ys; arTdBRIEnef Ahgp AdD)Sugttigutiossn glu  Cys (O
ser; ala ser dn (Q asn; glu asn GQu (E) asp; gln

O%giﬁalﬁgﬁlfe(%{ A Ry 1S (H) asm grm T ySTTR# U
| L TE j eu; VBdupstitlions @ @; phe; norleuci ne | Gistickiis

Aalehy TOTTEUCTT e of B val ;, net; ala, phe iTe [JyS (K)

arg; gin;, asn prg Mt (M leu: phe; ile leul Phe (F)
AltegB)Y val; ile;|lhdmayr tyr Pro (P) ala ala|¥Ser (S)

thr thr —Thr—¢ A

cor ooy Tr

n (\
P\
Val (V) ile; leulnet;

= CRSerSRE Wty —phe—tyn — Ty
™97 trp; phe; i Tosas D

By ala, noril Egghf€ 1eu 24 WO 20047056312 [g
)USZOOS/ 040426 5 Substantial nndificatiohs in the

Cipi(6) ogi cal propertires of the antibody are ac¢Bfplished

hvy . cal net 1 onn uha
g S

~3 10+ b Ao+ bt A £ £ H £ +—1
S S ¢ At OTTS” trrat—ul T el ST yriy i, Ldrit Ty
GF’?{QFhel r ef fect™8F mai nt ai ni ng (a) the structure of

GWte) pol ypept1 deasp;ackbone in the area of thejasp
substitution, for exanmple as a sheet or helical

Gbd@Y ormati on, (¥ the gharge or hydrophobi c|# of the

nnnnn

golecute—at—the_targpt srte—or (T)the but kg tie
ﬁg‘gi e chai n. Nat aﬁr’}’nfg? ’Slzgcurri ng 10 residues are

nedgyi ded 1 nt o gflewps; hased phnnglemimen si de- chai ku
properties:

Leu (L) norleucine; ile; val; met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr tyr
Pro (P) ala ala
Ser (S) thr ‘ thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; ala; norleucine leu

24
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(1) hydrophobic: norleucine, net, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr; (3) acidic:
w@g@4/o08d312 (4) basic: asn, gln, his, lys, arg;PABUSEP3/040426

resi dues that influence chain orientation: gly, pro;

and (6) aromatic: trp, tyr, phe. Non conservative

substitutions wll entail exchan a menber of one

of Sup§EE% mer(i)l&f‘sagfée inythiy biologirelpagpertigs| o @ganﬁm’y ageypae@pliaed by selecting
substitbisis Cleraliffeodignifivwally wabeid difedid Mdidthifihi@) thd@rugure pitie polypeptide

backbgn%%tgé e[i[atolfgg su%gut&tllar? f %nia\%pl(e\’% 9 st%(g omh&ap%q%nﬁgtﬁrp @ﬁ% clgf‘ge or

substit seri ne, nmpr ove
hydrogiiefof (e mele ar rhr vrgetfsﬂq, Prelo)rikst btk of e m%ﬁfé% rRiapEAlly occurring
residucdeS diadatl an@dg@@@& ba@éﬁloﬁgomn@arameshsalpmperﬁeést ei ne bondé SI)
otea torn‘proverts stability
?E(){rhty al]i ATy haer & "ha vzQqet"‘%/’brjdy i s an anti body
f r@opewtrat hydiop hcasvsm ¥y fragnment). A particularly
pr ae{d{cegp,tgwpe of substitutional variant involves
su sb ut| e or nore hypervariable region
6ﬂ%§sno$ Spar At anti body (e.g. a humani zed or
huﬁhmlcamthdwﬂye)me dBemeneattiop; iy, pw; an25 resul ting

Vag) Adatis gted for further devel opnment will have
a(%roveaoi %)Ilpscﬁ]&lcal propertles relatjve toefthe par

a ‘int?B‘E?VVT“r"B?h “8‘?? "%‘lhwﬂﬁ’r‘céa“é@ﬁ BPSR Of op° eﬁ‘ﬁ“@h Fanother
class.way for generating such substitutional variants

' fw,gJ y&aleqésfdwﬁor ¥vdiBh wlaaﬁﬂta@ngtrﬁa a?a)elpéaagﬁna%,ﬁb@th@ym.cpzo

Bri ef several hypervariable region sites (e 7
antibody glgedydy ér abs{ifptteds asperally vyl FFé‘P%foémHPYe thaidpte stabily ﬂfdhe Snolecl
and pﬁ%&btﬁaﬂﬁdd@ﬂﬁb@. @aehels, Ic&&me'ﬁbtei(salﬁhhy teadded wathd aatifosy b hugove its

stabﬂigre(]r)]a?tlc@ ethe%nﬁl%'d?% grga 1lgl)d9g &\é@h‘%ﬂn ffvﬁgrhegg from

anent ous age partr cles usions to t ene |11
304 prrisatlady Proferraditge pERCHEERI Pt Avobat OTHaEIR Q4P & MoThe
hyperffigEedbSplidayadt a }Jﬁéﬂt afibdly 8l La hliRfliz&I0F REME thtbaty). thadrdlly, the

resultrgri% \Qalri?.rgés)csgllect adﬁt%rio ee¥ de§e?opglanet rv}vgl[ﬁ%venrglg o‘éedéno?og}ézl p%%erge% re?anve to the

‘parentppifedy ynt whjbhetheyragegpersrrted; eeelvrrmm veydorieerestingomch salstntione

vanatﬁﬁﬁ%ﬁb%uﬁfy h@ﬁﬁfﬂ&ﬁisxﬁg ﬂ@ﬁb daglap rle0y, ﬁ@&aﬂ@pdr&iﬁﬂﬂd rbg¥on sites (e.g. 6-

7 s1tesS %rg %El%‘ae %?ﬁreleatet (E,% gsﬁlgfg émemﬂo Bugé%lg.\%ﬁlbs al ?&Fl% Sét? n al}e gntlbfx%y vanants thus
genergefichiret displazeldliya mrmvaimyfa@en frpra filefupriua bhagaparticleh gshiesions to the gene III
pro du@troY Filt ﬁ#acl%%é&&@ﬁﬁ%@ch%m&lb €rng Bﬁak;&ﬁﬁﬂ da&&@)ére%r&ﬁedtf& their

LT e e e

regiorf sites fohungdifiaation, almidé sdames mfitageness Gyt péréormedrio dm@rmm)mgmtb@
regloJ J@ﬁ@%&%ﬁlﬂhﬁi{&?gnﬁ céﬁ?l? 'anagﬁéén t‘iﬁcﬁfé r)slterglﬁ/ﬁy,%y &ﬂm\ﬁﬁ[ﬂ/ %rxﬁa? be

are generat ed he panel variants 1's su J d
bene i G SRS Bk HUAPE oSN GO b UGBS op poms e
the anfibid@ kddiim§r PO Bick Sontadt réxii@es@nd ¥iphioring @bidueant caadiday br
substimagn Jgoeorcﬁr@ tg &é %\%qlggs efaHJr%tQi Qeéﬁle g&g@marlts érg génqﬁtléd h% Bﬁlel of
vanaréﬁrlr @‘PJﬁ%i‘?d t@ rcyfeewrs Sespripd Bpein s pptipgdiep e SURETIRPIPRCR Y Onemy more
relevadd ds@fd g bb SeloB@fot fuﬁl&k @etvaagne@m e or nore carbohydrate

moj ettheeS e o? und, | ac1d vanan (%nhe bt%fx}/ alters %e %na? qycoiygtlcgnr})t%ti%e?nr of the

note gl yicosyTation sl Eras ot
antibeglpt Bibadiehyng l@gactdslymretonm m@fe carbabiydyeselineistics fund;ip the aiitibgdy, and/or

addmgbﬂelgﬁﬁlorygllyéog}l‘iﬁgn Qles @itlafeﬁ fhsentNn kide Qlft%gdf efers to the

att e carb e t

b genR aa%bﬁg Pl ey gt @éﬁa[}ﬁ‘a‘gp fo the
attaclﬂ@ﬁ;lﬂéiﬁ@@ﬂaoh)al&paanca@y 10 ¢he XidS¢hnin nfanaspdragine residue. The tripeptide sequences
B e R T R

PCT/U82003/040426 5 recogqitlon sequences for

enzymatic attachnent of the carbohydrate noiety to the

aspar agi ne side chain. Thus, the presence of either of

these tripepti de sequences in a pol ypepti de creates a

potential glycosylation site. OIlinked glycosylation

refers to t he attachnent of one of the sugars
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10 Addition of glycosylation sites to the antibody is
conveniently acconplished by altering the amno acid
waeguense2 such that it contains one or nore of PETES2003/040426
above-described tripeptide sequences (for N-Iinked
gl ycosylation sites). The alteration ma¥ al so be made
recogTfpn FHEEIER] & erzpmatis pitackmentqf s parbaydraimpisty Toghresesracipp pide chain.
Thus, he f)ﬂeiéﬁ:e Of cithdd roﬁlﬂﬂ;b B@eﬂh&@deﬂiéﬁ;‘és ihe p&lﬁﬁptﬁie W@,@Ot@lﬁlalt diRosylation

site. Cﬁ{mk?ci %ri}écos ﬁaﬂ g¥o ufi g%chment olgong gf tgel SX ars a;é}ga? r<1:to§c’amtine,zga1actose

enco 0 "acl
or xylesgi o] aélmr@cyeflm@ #vei apﬂt fon@RRY saine prbladwnnarabhom@ -‘phsemmmmr 5-
m@mgmgﬁghgh%oggmgethods knomn in the art These net hods
({f} fB,tlaenot | dto Iatlog({HP 0
et StelEPYR Rt oG A TP GLE Pl e amino
acid s@ypanProsuchahalit s@ipine neer ek |oﬁh¢ abpveaiescpibed ripeptidp epquepges (for N-linked
glycosgiaﬁ&(g{tkléf lﬁ@&ﬂegﬁorﬁﬁg'a@@ %aﬁ@l;y tﬁé atdﬁmgl Je&f b hkution by, one or more

agenesi s, PCR mitagenes]s, and cassette mutagenesis
serine g th‘ﬁ?f““eéf’éid}“fsé"rth?ﬁe@’ﬁ’éﬁe é&*hwwalﬁtmbaﬁy P Rk plycampifption sites).
V eisled Acidinokdutes alabdingGRAO aéicﬂ]ietpbfmbyfanahfs ofiby/anfi&€DA @ sitibady e
t.
prepaljegbmgllé{ty}[/ oof?dgﬁlac%g}%é“%qg%e BI 'Ithl%g nfetg%d% EHC u@% blyei\ﬁﬁ{? g%tgﬁtpcﬁg isolation
from eqtralwRC @GS A nEEl - OPﬁémnafleao @gﬂcﬁefblilrce Varignty) Apesgpypration by
ohgon@ﬂéﬂtl&f m&i@fm k& sendireApamee s, P@ttﬂiz{géﬁeﬁd b chssddemufentsii@f an

earller IS arecP va¥1ant oranon—van)c{ntl%eer 19‘ c I}{hev%dcﬁ% antq) éOdUCI ng one or
I‘PDIP no aci d STTtut’ ons i n ‘an Fe region of the

ant mbdzﬁylesumlq te mﬁ@fw thfepsboerof thaénvertiongith fpspect {pepffpqtqs dimction, e.g. so
as to eﬁa&‘ﬁée@ﬁ@@ﬁ-ﬁep&ﬂynt bét-mddntel Obtbe R, (IADCChﬁld/EEcoﬁ@@inafﬂ dependent
cytotorlﬁlt% (E:B}é) ??fl éhél N}%)g%crﬁg} 2 C r%lahrllevdc? Ii)sycmtrold dce %o ;cg* tH{SI)?e ammo ac1d
substigytione inah Eelregaryofi@mvatibodsp Adureadivéin prerlmﬂnﬂlbfawisfelne resipat) hivtby
introd@RE h Qe He RGIE; a&e@ AR wiQ IRk AR Bbur AR Bb AL SichaGalid thlkirdglob Mohe

d ant. i dent cel l ul ar cyt ot ox
horno Bt garre%teg G g et g Pt P g sed
complameht-Bhdip@isell Bllingand kativodyalepended 8-eROkl 8HAGEFY (;119(9(2) See Caron et al., J.
Expwq?@iﬁ?ﬁid% (1991}%&&%&% WIr‘h)Qun@ﬂ ARG Bh 03N t1bosh Uiidiodimeric

acti weln%/ al'so prepared usi nfg1 het er(ﬁ%J i functi orlmL
ot IR P 80 oG P OF R e g o ke o
descrii@iseWoltte: Z3CAbH Bes2bGE53(23PUBYS (1943). exlrabively] ap,antdndy can be
engindlfY gkx)ﬂfaﬁiyas @avmgsgl oS B &?%eﬁy%{m éﬁﬁant@%o&aaﬁenﬁﬁedraeg y@05hd

ere ave enhance enment mnedi at ed

ADC(F gﬂg@béma% &ee%evmt elaﬁrab%nferPegDese@ ?é%é%ﬂgfi% et al.

AI‘TI‘ d indCARGRY el el f 138 81 t@d‘hn@boaﬂ, e ifcdPEY a sah@gd repredtiging
ep1tope m?otﬁ gé é)emli ag an(%()o %%glis) 5% Q: bed%Sr@yentS 739 271, for

or ora va e ope into

examnlh e‘\sa‘Pﬂd ihpreighythetemp E*’é‘iaﬁl fF°§‘Pt@F pindite Fnafe@;'/ qfsaf@ ﬁ‘b"rﬁ’t“)l’e aéthe FG region of
an IgGlRSIEduicRES 1h®, 19651k B) tht i 88podsitle fof REreasBX MBI w0 sol\fin halflife
£ the sﬁ’ed he ei n, the term "sal vage receptor binding
© g%:) ®refers to an epi tope of the Fc region of an

I gG m)IecuIe (e.g., 1gd, 1g&, 1g&3, or Ig&4) that is

reéﬁg@gwgyjena‘d%aﬁo%cr easing the in vivo serumhalf-life

O her_ anti ho nodi fi cations
tg?f “1‘?3‘3?‘?‘?‘5 3?@ ‘9%1?/ P fntegpiet eﬁﬁw g?v%ex Bt éﬁ%ﬁ?%ﬁ@dﬂw be
1m1<eche preiofia vaFey ofxamipbisacedudylyanats) dxoaylystimjentgycol, peikeabylers glycol,
polyo%ﬁtylgxfelsq Br é{)ﬁglﬁgryof Bélyef&%ﬂé Q}tcgll ﬂ@%%{l%l W r @he aﬁubgdy also may

| ene” glyc opyl ene
be enfgf@w@xrylaqomueﬁ egpareérforceeswkngceeﬁﬁoa Eﬁd%l”Fﬁﬂr Ewete@’?% ol
polynﬁﬁiituﬁﬂfoyB{aﬂﬂwh@ﬁ&y@k@iﬂéﬂuulos'@ht?ge&ﬁﬁ mhﬂﬁ@psﬂés&ﬁ)dpmy be
(methelang%ae glgtc nncroca Per Cr)ecsaeg tzvse g% %ﬁo @a?%rgg?ehire?}r ﬁysm &am&g
polynerlzatlon (for exanpl e, hydroxynet hyl cel | ul ose or
gel ati n-m crocapsul es and %Iy- (et hyl nmet hacyl at e)
m crocapsul es, respectively), in colloidal drug
delivery systens (for exanple, 26 WO 2004/ 056312
PCT/ US2003/ 040426 5 |i posones, al bumi n m crospheres,
m cr oenul si ons, nano-particles and nanocapsul es), or
in nacroenuIS|ons Such technlques are dlsclosed |n

" a s -~ o o A M~ 1
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met hods known in the art, e.g., using cells which
express CD20 either endogenously or follow ng
wao eanssascti on with the CD20 gene. For exanpl e, PET/IB2003/040426
cell lines and CD20-transfected cells may treated with
an anti-CD20 nonocl onal anti body of the invention at
liposomesy #loursn wisieerberts; micioomulsins manp-rfagiglesrag ganp@pyyles), o immacgpggrylsions.
Such tdcPniGReard Bidd RGO Wt ikh s Wb rhcedicRl SBlenced; 10l Hitldh, RN YEE{1980).
by sonme other colorinetric assay. Another nethod of
measuring proliferation woul d be by conparing
3 Hctebnymg feti anébodipt eilbahdlysitebrompeies s treated in the
Pr,@ﬁigaﬁ‘eg with certﬁp §i€ﬂ§1&_1 aﬁraaéﬁs{ic's QQ;QC s@féétécﬂ@ déécrﬁgd ﬁl'ﬁ{% Experimental
i nvention. After antibody treathent, the cells are
Examplegr yest ed and the ampunt of radioactivity
I N6 ppethadhitioty Rtfetstone AmINSDeabAdY et tidnventioa may be assessed by

intidl.atj M. At jhduli€ o .0l s
e e
transfegtien,wifh ther{FR2P ey Kot srmplsderer kGRS 204 CPIHptfected seils gripiigatpd with
an antQﬁDid'lﬁJnocﬁ(lﬁl:aﬂ antidofkEof thF('mvSﬁlofﬁtvarfoﬁsr conifdhtia@d ife s fanhiagdte.g., 2-7) days

I.nauc C . a 0s Q! ITEm . ay + method o
RN PRl 30 PO B
meastgingiproliferatioANDY) prt Ryicempreiys BHethmsdinaspiale hydhese S\Féatﬁ%‘n the presence or

absen&A b0t D20ARboRIF 86 BrvaSiSiR YA fre£aAlb AR tr@d@hich Q) thEBdlls hrB hdr{ested and the
absence _of .conpl fe

enen [ .eff. or cells .
o g B GR  LLETH CLP Eay P el S oot
positivd comelsgrcludeitiatmentod ntckrted vl linsf withla@roayipploiioryapigbody known to inhibit
crowillBARELARAL antibody at e.g, about 25 10g/m . The

cells are incubated. for 3 d time per.iod. Follow.ng
c Bl GBS S s e R AR TS -
propi@am imids@hHaiyperbleapPetD ditkx m@bbetasskres! r¢lative topsertrol. (ol upt@ke assay

can b%: #Btgéne@ ﬁl[%he%ﬁs%@cte EP&%I@%&H% itfngﬁne %@JEQV&hs. @ZOQﬁﬂréssmg tumor cells

) %s, ubes then receive Pl ‘&10 /m% . ng?‘{ es, may b
are ingybatedwiftyedgmialons ey medip eSSt RTRIOT 1P EROPEY L BIBE R BHRPY & o8 bout
10pg/mACBRIMRR T Aa fdr @A @sit ting@bdodaFelo(viBe edch treaBhenk palis @m Wwashed and

i LDedL b £hs 4 BinBld fefttchith f 1
oA S G B A g g v
of cell ghirarg e Tybgy oy acceiin R &0 g ™R s Sl maeeeRalyAtiiee A §AC flow
cyton@ it 4nd PATSSONVIER IS CeEReskt Qiftwa (BebiodDeinsd)i Thosbantibbdiee whirh induce

. ehitope o und ' ' .
s B4} 505 SO AU D 0 PO DLl SISy B
antibotfes.i bodi es, A Laboratory Manual, Cold Spring Harbor

L abp@cbidtoyantibediet it ibMdaNEh byt 6h dTE00@oknt BB &) anti@nofiiserest, a
oSl TR B BSR40 AP0, bl e
Labomtety, ECDEIOwant Payiddymedio8g heanppasitied iThisaseppan e spdtoylctergyne ifa
test ﬁ@o%ﬂ%& 4&19&% kidésor fp%bgewﬁl mgmmﬁmp lom i?@ﬁtﬁo@f ?ﬁnagyely, or

_methods known in_the_ art . r. exa , ant i .
oG EREEe BRSBTS P SUE e R8Py o A Aanbie T daibody
sequepGanNbengiagtnized shelndsivy ylardmwrtaauing, fosdintilly ewtactbrédups, fTagyputant antibody
is mn.%ﬂ% {e%%ra‘ﬁiddﬁlg Iwﬂ%fa%ﬁclolnéd aﬁtﬁﬁ&y@(dengtgg prpﬂepﬁxld . aldi¥ferent method,

0

-&? y al ant | y to _ensure proper folding. |

peprighs psFRaHARE AL HET LSOt F B by F R TG o R i B e

antib&dRg bOWith a@dst £0iRAy adnan heibeds edth b chataenred értkhom epigpays wi t h
the test antibodies or with a test anti body and an
anti body wth a characterized or known epitope. 40

Vectays.dlost Gells 4nddiecambiinant MefHiodreconbi nant  Met hods The

| YRSV AsSRovddeO M ishRTedaikcldicddldhRain A IGinRhiged D20 binding antibody,
e 1 PSSP P B T AT e b oot e
antibpdyconbi nant techni ques for the production of the

anti body. 27 WO 2004/056312,PCT/U82003/040426 5 For

reconbi nant production of tHe anti body, the nucleic

acid encoding it is isolated and inserted into a

replicable vector for further cloning (anplification

of the DNA) or for expression. DNA encoding the

nmonocl onal antibody is readily isolated and sequenced
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enhancer elenment, a pronoter, and a transcription

term nation sequence. (i) Signal sequence conponent
wab@4QE302 bi ndi ng anti body of this invention nBgT/D82003/040426

produced reconbi nantly not only directly, but also as

usi on het er ol ogous pol ypep

LR BB e bl e et ime Gote g e
into a policpifepriodier fasher digping (Bpéifidafioneof Gk Damagdorskiresiad. TINYeencoding the
mono%ngledﬁtmoﬁlﬁ§ reggllygsbﬁtemti lS‘Jq&anJdQlElgé g\%ﬁuogﬁl }Iogé?iglteé %? b);rlﬂﬁxg

het er ol ggous Si gnal sequence_seé re era
oligongicotidapsbey teat prg E"(B% Fbgdaneioalide swes cprodis the RERAEEN ghains
of the antib&dyy) Vahy @eiprs ke agiegbled Thd ﬂaomﬁf;onsxﬁsl denerdfi Encma@ku':n b @btilignited
to, onéqo9§ntore%ﬂh%:%£%x{l}% g%m{] geguer ceegao rllllgl%%f r%@icatgn Oo%eg (H' cr:né)re n{laﬁker genes, an
enhancet ¢Jeragnt, 3 prguelped p §a’f§%§<tn| t‘trmtﬂef@nb‘iﬂu@cqa ro k aryotic signal
S Qf| UWBieBequaRt Epefdn: fOr exanple, fromthe group of the

al.ka at a enj cilljnasge, els .

et CRP RSB RE s oM pr eBRbE B oy dioty, b
also assdipiaatpplypeptideavith atlfpt«er@ogwmh/bepséqq whiritie prfaspblp @ signal sequence or other
polyp mtam sssildexha@gegm at O R Y 8ARE oftﬁenﬁ/aﬁﬁéﬁasn biSRBEtided The

het eader g % Q? Sacchar ongﬂcl:es and

etero ?‘W\%‘E‘P W&? FARPISEC 5 20%iPa js recgpizgd pnd Proftitsd Sifatigyed by a
signal pepgidkee) by thia @osGell. aF do pokunBtighosicelisnisl dset le@gaarapd pocebshie native
CD20 %m&ﬂgémufm glgaapse,gmﬁc@ L ORTelA Jqﬁ 46 sdbghmtmwﬁﬁokﬁbn@ 8141 sequence

ression, mammalian Sl g sequences. as
selectef PEgragRle Fip B gropreidhs sty B‘i“’s@i%ﬁ‘?’pﬁe%“””’flﬁé pPhehr: gble
entero®k il 1&derg [FoSYegsltl steretiqanie nﬁt‘wa lsllgr&bie@uen& Doay h&u@ﬂﬁteﬁ 0¥, eglithB yeast

eadi
mverteBg Eg(%{ 3 e OBF%%n%lu%m%%g aromy I n %O éty\!elno f/cej oc-g:fmé gac@%ﬁ or acid
phospliraéﬂm 1!”@8’5 theq ddnahs @%m@& I@derem dle gigeshilosgyibedan WEH 2/13646. In

mamnﬁﬁaﬂltcall EpRssidt Qﬁa@inﬁhﬁ@igﬁ’al SREHIQR 6Ol R A ira ERAES TeadddSfor example, the
herpecLECE QN HEO areavaﬂcbqte in one or nore sel ected host
PSSR PSP n ¢l oning vectors this sequence is
orighe Dﬂa«tfor@n@mree‘gsor B8iont iy Bgated drt reading drameto [DNAeenending the CD20 binding
annboaﬁdependently of the host chronbsomal DNA, and
nﬁflﬁ es Jp ins of replication or autononously
r Pt Pestt oiep ”é’&uences Such sequences are well known
f di‘oﬂvaexmaﬂsnoe tnd clohingyeectbme congejn aygelsit acidmaghency ihategebdes th hetor to
rephca(t)er 1h gl'lerl)r Qlf)re sﬁ&l:eh ﬁcﬁi ée@sn Gfeﬁega'mr t&aoﬂgazg%rgthg @e%:)f%ge 1§ §ne that enables

am neg atlve bacteri a, t
the Vﬂﬁ?fé%ﬁ?ltfats F*F@’F*ﬁlel?ﬂg ok featsrgmpsgpal PR eod ages R pesgoliaton
autonogionsy repifcatglg B ucnSVABich paleyeiae watkaney fof Agriety S\ba@ériaBleMs), and
viruse@ e Ux%g@r 3f IrepLﬁEoncflro%é}ga r}éﬁ?ﬁ%ﬁ?ﬁ 1§ sﬂnﬁﬁm&t@m‘f §4th§/3 bactena the
CGe e origl o | Catl on corrponen
2y plasgaid priginyis éfutP‘d‘? forpepstrand various i erigis GHV4) e byers a?epmmssva@ or BPV)
are useBill if@ icdniARYyectol i BadnlafaneelisU Gedtrallii e obge atiSficdtibn €RpbhiiSnot

needec*igremaen%nah){n 852 resal E%rc‘)ors rqtgle éV4)0 O§§elll ren%tlyf))lpall e r;ue1slgtt contains
eSSl1 on vecto aln a se ectl on

ﬂleear@em@not%] so ter msd a sel ectabl e marker. Typi cal
sqhﬁsazéc@&hgg&r}%po@MOde proteins that (a) conf er

St a t t
LSRR R MR Febiaer Bt fene S ERe Sicflupuigurer.

Typical Eﬁ}ec ceemeeve prteine thetdp lnprder debtark erotitdsics @oth¢rgdxisigzpl v

ampwﬁfn' ﬁebﬁ%m 91%5&6% & t&ﬁ@ycﬁl\é adaj c%pll)l@ménq %%Qﬂphe%éeﬂzﬁg Iof”‘(’c) supply
ne enco I Ng D-al ani ne racenase

mﬁca]sl&gﬂlew ot ava%% from-cAmplex ‘Pﬁd‘aae LdIeaets epirdise H@H@mw‘femaszé%r Bgeilli.

drQug etampiof z&ﬁlect@ﬁ aidnle uiifizefa ROSh atat drowtH bRatest el Thosé &btk that
[ ene

e o e AR B ol oot B ARG S R o s
28 WD 2004/ 056312 PCT/U82003/040426 5 survive the
sel ection regi men. Exanpl eggof such dom nant sel ection
use the drugs neonycin, nycophenollc acid and
hygronyci n. Anot her exanple of suitable selectable
mar kers for mammalian cells are those that enable the
identification of cells conpetent to take up the CD20
blndlng antlbody nuclelc aC|d such as DHFR

o .
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For exanple, cells transformed with the DHFR sel ection
gene are first identified by culturing all of the
W e@assasiant s in a culture nedi umthat cont ai PGI/US2003/040426
mat hotrexate (Mx), a conpetitive antagonist of DHFR
propriate host cell when wild-type DHFR i s
S“f"“’é% F%yw Tpeiienh, Exanipiep efschdgrpigtngselephig psp te@gey neomyqin, pypghenolic
acid aflEtyprGlogyd. i N DHFR activity (e.g., ATCC CRL-9096). 15

A | ar|
ho S e n?e%al%lp? ) nl%lgfﬂ%segﬁ%ée rgarléeps% fﬂlﬁ%a?r ciY,Ils afe thdose %fR enable the

identifgegtiqnofepll$ eornmreteht i takia umcgmmg e@bedme@rm@ldemoas DHFR
thyml@h&@laglgm&mokmgﬂ-l a3 GrdrY By pRIRRmRE R nBin oeH3E adeARRE Ahinase,
sel1 ec% }ﬁe mar ker such as am nogl ycosi de
ornithige St{ansferase (APH) can be sel ected by cell
g rli’n»mrdampln cetis densforgaintid ithe IDEGR acleddregehd apmfirstddenified by cultiriag all of

the traa @b BGHARL @umrnksﬁﬁm%ﬁéphn@és ARGk, Qgg‘dnﬁiht?ve guiagguist of DHER
antibiotic, clin, neonycin, 418

AmappioRsatepagt R i S TG emyeds B iy Bl Sa QD) ool ine

deﬁcl@eme)}fmracmg(elgnA;teamwe%) he tipl gene present in the

@J}g% @e@?@st@el%ﬁ?a?ﬁcul@ ‘1"@8‘5"% gtlé%)s tgatt %og*aienben@g%]nki%g)r}g%gg gz%ng‘l%rmed
or co- aanﬁfewﬁ ity PNéuswu@\ceS cyf@é}gs CPA bk fag attihedyapidtyrePHES: ppteiand
anothdr Beldctay1p h@x}k@lﬁﬁhh af ﬁﬁm@l@l&mﬂl: ﬁvphtﬂﬂ—lﬁgaﬂ&érase‘kAQﬂﬁ:a@Be sBEfdl-b3: cell

growtg m nileﬁil’um corQ ;ntn 1g°a s’e]ﬁctlon CI% f(gr :llh% Z%gctablle fnarkg suc &0 %nﬁammoglycllgdlc

anﬁblymcoew dret@maﬂn,eﬁftryem,uovémén\%eﬂbﬁ wesprt NPdv96aé29ect i ng
t 1 RRSHOE XREH A Benld Yor Ge@Melbst s fhe tape ceRD589K6n 08 yehdt YIRIAPTRYY.

(Stincgc!dg% !ﬁ%rl | t@g%%% (?J%P)g nt %eﬁ%%rgxg L %ge r %061 Vl\ﬁlﬂark[% Afgrs a rﬁm nt strain of
yeast pekangitipgbilitydo trew & tgetaghan, Ifcm e}adlmet ATSHE N<v &X' oprdEfetd | Jpuay, Genetics,
85: 12f( 19913 tl“ﬁbepre'ken@e kel ¢ ]J)@ Kéls@t{ in e 3&501Gst Qéﬁ@eﬁenﬁ Man PBvilis 8cletfetive

t t
o BT S B L VL SIVESS i SEARA VEb i
yeast steine (AII0G20162Ta(38,6260 iny mlemem&saisny keyyauplagdids waring tHedet2igene.
Vaﬂ a&jxﬁtﬂ)n BRLGs adhe %ﬁﬁh@“@é ;gxgéﬁculgr d(pikgg Qdn-be &e@-m @ansformatlon

mul ti -Ccopy expr ession vectors for sécretiqn of re
of Kby e MISHRAR B oGRS BLA By R CREPRPona Fgrjnt ot
chym@in v30 rel$brieyt e KoMtz € BanhiavBerg B etia @pgyds: 5351(199€)d Stabib meti-cely
expreglon Vec%l’s%r-g Eﬁéﬁﬂﬁ’ h%e rgcoglﬁlﬁxfn%?u%lajg ge%%glbumn{ l])y\ﬁdu%jtﬁﬁ RS be

nmponent pression an oni ng vectors usua
Kluyveremcas gveplsg pesidisepsed: Hiker ¢ & Pé’é%@’ﬁ?lﬂ@o" - 917?1@9mst
or@am;&ﬁateramj;on&z oper ably linked to the nucleic acid

e nlgxpressw% anch %%%n%g% oatllP gon%&tal po%%r ThE ésol%%ﬁ;eﬁ ﬁ;‘ %\é ﬁo@tchrgeamsm

S I nc

and e ked t B Pl ot GRD s inp st Aoy bl for se
with [RoEAbAASstB RIS @S sk ﬁr&ﬁot&r Bk REse atﬁ cko¥d IR Bysfehn§, Bikaline

ronoter syste n brid pr oy ters su
shose PR 3 R BEHGF D PR g R pgomotr
Howeggraotistikroat bteriRpomotes ks sfivble. UR@ndtars foast @hbrddralsysdns aigo will
contafg la%ﬁn%bél&amoc(@ Bd @éqﬂen@e é@ﬁﬁ&ﬁfu@@d Hak @)?JA(eﬁco@ th% %ﬁ?‘@lg ﬁﬁng antibody.

opera 1 nke encodi n% bi ndi tqg.
anfmlsﬁﬁyequmcw ?Wfsferqe&aw% Viptgally b?}aharr%lf g%l&ﬂl%’&wa gich
rengMbcfatetl agpkokingakely 2BUKBIHIQE bttrgAMOs haitewigre tAdsclijtionis initR@d.0fnother

sequem%% u%%’o BRPERK ugs@rga% onfie dit é%@&gg& 5@&%{% %gqrsfabgigm‘?egm

Iron 1s 11Nl

wheresl%weh@@ev m@lema ™ ﬂeeé @0 ofraosieogkanyele geagsis Mr/gyhA cscqpngp that may

be th&,fgnll e B&ﬁﬁoin Bf ﬂl@ﬁbl}@i talT B e 3060 65thd ®didg HART All 88h@Bsequences are
tﬂ%p . 1& ny nucl eotide. At the 3' end of nost
sut d%ﬁ??d??% 88%8 SHEIRVIARTAM sequence that may be
the signal for addition of the poly Atail to the 3
end of the coding sequence., of these sequences are
suitably inserted into euka?yotlc expressi on vectors.
29 WD 2004/ 056312 PCT/ US2003/ 040426 5 Exanpl es of
sui tabl e pronoter sequences for use with yeast hosts
i nclude the pronoters for 3 phosphogl ycerate ki nase or
other glycolytlc enzymes, such ‘as enolase

- R 1 .

‘ 1
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transcription controlled by growmh conditions, are the
pronoter regions for alcohol dehydrogenase 2,
wo smepsachr ome C, aci d phosphat ase, degradati VECEOS2008640426
associated with nitrogen netabolism netall ot hionein,
gI cer al dehyde- 3- phosphat e dehydr ogenase, and enzynes
&5 o PR FOTpRLgT pegacces ) useah Heapthests ipalyde fhe a&ornetﬁrs for 3-
phospﬁiglyf:@bé lém‘dﬁﬁbﬂlé@l;ﬂ&lﬁw&ﬁ@ﬁﬁi @E:lSasfeﬁHlas&.J §Bcerddde}ia-3tphosphate
dehydvépnas%sték Q(ﬂl&ﬁ%r S/rufvé{ Eec egox gssec %‘uctglnna eS/ glucos aﬁ-}\%lo%pﬁate isomerase,

a5t enhanc so are advan ageous use
3-phosphegbicerfp BB aEIvatgiipage, bioprthasehatg wpmwe)ph@spm@mw istniegase, and
gmmmﬁ@ﬁ1veotors in manmal i an host cells is controlled
fo e rono s obt ai ed fro enone
o Ot Ses R T e i TR SR oG B g e Sl GRS
transciptiomepireligd by gerth canditidad eweoid nrergot )e,glomj?vn ahehqo dqbiydrbaomase 2,
1socthdhfoﬁﬁ§ C, A pﬁ&@ﬁi@iﬁ& @é@ddéﬂvg h2ymes ysts&m%g AR Nibeb ééﬁ me@oohsm

rOV|rus V|rus and, nost referab
metaugﬁﬁw% ehyeralrs YE%? %\%P@se <y JaerPTTE AR SPEYY §’°’P\%h1ﬁ1fa‘l e gt
galact{ye otifibt@RSSuitghlgvestots hel ra@ioters faruSiD y@st egpiresgion are further described in EP
73,65%. RHAY amglcapaiéa AN Aacagg%sgiy usdd Ry BEALS ROE k pronoters,

provi ded ch pronpters are conpatible with the host
c e¢ﬁ>20§91§%?P&bo&?ﬁénsg&rlmﬁ%‘aﬂ?ratn@lmwh@% gellyis corralledy fap
exampld, byForAdt@s Ehianee fibre the bahoptoalired sigs asﬂdﬁly&‘dzﬂﬁmﬁ @stlpdxGirhsON

adenoMu@ H&H&g AE&%%%V&Q %ﬁn@l&nﬂﬁs vutup %wglvérgon\.{ I Jlru )?(gt{l%glgxﬁrul

I cati1 on ear’l prono
reffovegﬁt %ﬁ@@%ﬁ awsmm?%preferﬁ%ﬁm@ﬁt\’m 4«%%0?3 @am a§eralowmanmahan ;
promdeerd; £ thd ef:tui Imﬁéwragmam&mnoélo&mﬁ E@ﬁbt@@ﬁoxﬁﬂq@f ]ﬂ&&l ipReghotelfprédded
mannal | an. .No e ovi ne papl oma virus as
such pr°nm°t°<r:‘°’tare Coragatigfe 4% %‘ e by “C" Patent No. 4,419, 446. A
ok Bty and lefmprefuoter pfsthes,%%é'@ aimsiass colwerinilheltririeh agn §V40 restriction
fragm&fti{h@tr&gsos 5%18.1]?1& 1h0 &4 BBl origB Bf @1@&08% %mﬁetdlaaal carly pNsHidddr 6f the human

98
evonfial P pRpt et TORLE R P N em e st N
in malamaltahmﬂs déiresthddiomasrepiiprommoness afveaymishisrlpes ind].$rPhient No. 4,419,446.

A modiﬁJaHoSl of {Alstsgfsteﬁas aevﬁibyd, in Ufsepal%éqmo $@61®©%e¥hl§&k§ey&s%ﬂ Nature
rep eat can be used rom)t er.,

(V)
257 O ok Pt i %P.nmeaﬂlwdeathmm ofa
thymidimOae se pgoniolte RGPy sinndletrgrua ndliebaiihyglyothe Rdub Saréofid ixtid 161 terminal
rqmﬁQ%ﬂﬁ'%ﬁﬁimg gﬁ&gotes is often increased by inserting

an enhancer sequenoe into the vector. Many enhancer

sdyultterser damentsetordhown from mammal i an genes (gl obi n,

E| ‘Bakapton oih bNKieﬁhodiﬁg ﬂiléCDWHBIdﬁlig Qntlb&ﬂ@f {hi3 $vbritiBy by hlgher eukaryotes
is oﬂen Jg?sgc{o I Cserglé e%atrlcltj,rs sequgl(ce mtﬂ the velotﬂrC u s n? ngee%@fﬁces are now
howmmahm\getm éeldbint, elastrisql elb®5n offeipiretcinapd nodii Spiahy, gowever,
one wﬁlb@e aJaQQlachpﬁ‘om 3 &ﬁar&\ﬁt‘: Qéﬂevg'@s] @(aln{p% m@lﬁ&el tlYe K10 @f@l‘é&@r onfthe late side

ancer,, enhancer = on the late sid
of ey ffﬁ icafion prigin QJEP. 18§3278?( - HgicHomssplovIRy HY DoRefe cBlRAsch éﬁpglyow@wcef
on theddtsdde Bathe teplichiivh urign, 2BI7ddnd it enhfrib&8 2ee also BamlvaNoin g97:17-18
(1982F4n%%%r& ete%%nt*aﬁI Ac}{fﬁlono(g e ?&H?ED%Q sI %he%%f?aq&tr ﬁrayc'be sﬁr Egd mto the
Iced I n

enhancer y vector at a
vectorgt a @Fm@ 5 ¢13 tp H]é C@%ﬁl@rxqﬂgﬁa@lﬁ@y @ﬁ‘tdi“’é 6@9“@?1 b meé‘erably Iocated ata
mwysﬁﬂuemﬁﬁwmbut is preferably located at a site 5 from
the, pronot e Transcription termnation
(% mnscflptg(z te”nmatgon c‘)” ec] gr s used in eukaryotic host
C eEXP@SS(oy segtors usq'dum@lkaryqﬂn Sestaells (ytagtnfmel. anspotrmlant, $nipad Ayumagy or

nucleafdd @élﬁ %tnﬁ dth@r%dltﬁ:elfu[a@%&isﬁ?)rmwéot dofifth Leldheles MoB8IN BB termination

tain s ences necessa
of anfispietad Pe o P BRSAr Dt oG AreF Gyt i g 0 fand
occasipfRNA3', uBlankiatsdggien obskayotic aoimtdMNAg oacliN Alsabhese kgiomcdnium
5' and, occasionally 3 ggtranslated regi ons of
eukaryotic or viral DNAs of cDNAs. These regi ons
contain 30 WO 2004/ 056312 PCT/ US2003/ 040426 5
nucl eoti de segnents transcri bed as pol yadenyl at ed
fragments in the untranslated portion of the nRNA
encodlng CD20 blndlng antlbody Che useful

o o o g e
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10 yeast, or higher eukaryote cells described above.
Sui tabl e prokaryotes for this purpose include
weuwaosai:i a, such as Gram negative or G amt poBCT/USM03/040426
or gani snms, for exanpl e, Enterobacteriaceae such as
Escheri ch| a, coli, Enterobacter, Erw nia,

nucleogfleEmeats Fﬁmcr’fg?doas @ﬂgaderg&feﬁﬁ?@erﬂam the wytranslated popiow pi the mRNA
encodiny Ph20rtikding mub&grr Ositubedyl tralﬁcrg)tlon 1S@kinafdni cBmpPoREE B HR2BOEne ddvlh
hormo§@}50%gliehﬁatlo? §e§1wﬁa ée? %9@& fdé!S andI e eﬁperesgi?% xﬁeﬁtlor:dfﬁl%l Id Ith%rea nd

du(yw%@@enPwt@@f%@zomﬂwﬁaﬁh shed 12 April 1989),

PSB@M&TEB@ adls HHObhidSr Bepred @z WHIDNOSE the Jigbto&mérem are the prokaryote

ces e fp re ni hos
veast, BB BRI e G R BoR. SE ok Shcvon S P ot Sehog s,
such aagra@ HC%VGI or Bramppositi s oirga§izs7 Br ¢xaMEIE FBrobR Biaceagyeth Bs Escigtithia,
eg., EVBE l@zte(dﬁgc% lg'lzmt%zéllbs@fl@ Pﬁ#@z& @angnelk;r Q Esﬁzlm&t hfrifdh, Serratia,

illustrative tin
°&- S B‘S’&f}““”&ﬁf“[ @@d@ﬂ f‘sr“é@ﬁﬁﬂcgll sugh Baw?trlﬁ a*&v? ? “eherigpmnis (eg. B.
lichenjfpmis a1 thdsclosed idsD paoydepudbishbdi 2reait BB9)aFseudomonpaduth W @Fuginosa,
and Styé‘pz%ﬂ ool) %an%eﬁéd@&zﬁmmgﬁos%k%ﬁ 1 (L%tfcsm@) Qﬁn@ugﬁgﬁwr strains

eded t ut
such oGPl 60 AT SbS erV D GTCCE oo Pryabie Thee
exampldl ere iltiecalyy hgalisitidyy | tsel f shows effectiveness in

t YR 'l—enﬁﬁ %{1'&‘3(919 Sﬁh‘é}}d&} fra%ﬂle Jg :L#d anéb%é}%b%%ﬁ)géug %Qf b% %Iroﬁl%é?in bacteria,

) greate i
in partgogley Wl}e% glycgsiiatipn 294 o #&ﬁf@r fagsgion 4 rof w@ﬁtsuchrawheé*&ﬁrt@gagweﬁ
antibo@¥ is addjuizdd@dya éyfo&gwagdns(e@n glioxipny pe mnmﬂasnju@telw &Eeﬁfshoaus

effecti% %%s‘é 51%1155 c I‘Lj&eT%‘uctloP 61411% len algtlga {f %arwe gg:atgr}aff %%én ccrg.ﬂ?%% ns

Produgiion #|E 9011\}#?% a@e@ﬁqowéiclemaﬁ@lemﬁsw of mtlbwatﬁiagnpntsegi on
polypdptideRin b@d@a,&b&@@@' U. S SCEM@ IZQQSarfeﬂé't aBRUGDPS, 7991189 (Ady et al.), and U.S.

£SSI1 0 aten i ncor por at ed
5,840, ieé?é i xbs epal z?v él?he ne(s: g es R]axfslauon m%:%g eglgx}]{'l‘ﬁ%)ﬁ% 51 SF%‘%? for
optimizing @xw’ﬁsame@ staresiam. theee pRtentgigtarpogaed hergin by refefepcea A§olexipdseion, the

antlbofi)V @ff'sBlthcﬂfr(ﬁﬂQe £33 ke pﬁ%ru'l 4 éoﬁlgle Tﬁ&%@ﬂlﬁh canbe unﬁeéithroﬁélng gid
col %%pl d epen d |

n
protift BT R B8 S TP et BE- PR 6o Phem i e
for pufifying priibedfy pipmegsedmt.i D B cellspr essed e. g,, in CHO cells.

I rtnaﬁ;ifoﬁ io%k;rgvotéareqwoﬁpﬁlﬁmes%wﬁ% maﬁén&umucgﬁ it a?é"&anable

S ungl ea are suitab 0 cl on|n
°1°mn%9f eél?(ffflé%’gﬁ“éﬁ’ ﬁla%‘{bgndfnéran%ﬂéfommdwa Ve ﬁfﬁ%wcaﬁe’evefmﬁgor

commyreleka@'s geast, FabC e Mpyoels uee pewigddvaesukayotic B@tmitiaoi@kses. Bowever,
a numbe? Btter eﬁer£ E}EGIEED&E stt: AR QLrMm&aﬁd@aﬁﬁQﬂ% uLe%}/f'ﬁérem oh as

eukaryot | m cr oor gani snms. However, of
Schlzoeﬁcr{@rm’@@wée @ﬁw"efges hastpucdiap.gignk it Kcﬁﬁlﬁ%ﬁwc 12,424, K
bulgauaiATabI1 608N & WisRFdi (ABCE@DR4)178% ROIASATCC 56,500), K. drosophilarum

(ATcéséBo%%aszg BRI gndf%%gmg% I AHS 5% Uﬁfg, o %%QEP

183 01% |Cgfadl o righqdamaareris (BRAH.234% Newesanagrisic; SRTaEonyesisagas

Schwdni¥lcsiobcidefsd s and ﬁlagh@tQaus fdﬁgﬂﬁdﬁ%@ phi N@Fdéﬁ@i&g Pekidlifehs Tolypocladium,
an and K. marxi anus; yarrovvi a

tol er
a“““‘{’i’%ﬁf%“ﬁ%}”% E‘E“"%\%)ngéﬁ s (EP 183,070): Candi da;
Triuitdhlsdett prlls foeds exprefsieR oPel oS/ Bupy CDR%m@gpomladmfa@swd from

multlcgtﬁlﬁy\@@ﬂs&m&ﬁp I%Lb@ ﬁv&ébra@@ﬂ%@ﬂde%ﬁ“&ﬁ@ inQECkiEle Rbalbe;
un i such Neur ospor a,

| anent ous
bacul%ﬁ s F‘}ddﬁ‘i‘an‘%‘rdfﬁ%@‘ﬁ‘fi‘iﬂ%?ﬁms%vﬁ&S%Iﬁ’éﬁﬁﬁlislﬁi" offuphss
Spodogtere frugigerdy. (cﬂfﬁ]dlhk)aﬂha’esazﬁ@pﬁ\(momuger Aed&tdzllbbﬁt’rhﬂmbsqsito) a'bsdophila
melanggggtert( tﬂ%x B %’51’5 Q 910!3 tx w3 'bé’eﬁ %?I% 11 @& g@?? ‘Blalr%gél&%or transfecnon are

yare Fived Trom ul'ar organis

Pubhcmml%gg ofpe M V@P’P@Bﬁ’ﬁfgéapé@ml@' '?“H‘é‘iPUdéd e B> sﬁm ofBombyx mori

insect cells. Numerous bagyloviral strains and

vari ants and correspondi ng perm ssive insect host

cells fromhosts such as Spodopterafrugi perda

(caterpillar), Aedes aegypti (nosquito), Aedes

al bopi ctus (nosquito), Drosophila nel anogaster

(fruitfly) and Borrbyx nor i have been |dent|f| ed. A

s r Y T
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However, interest has been greatest in vertebrate
cells, and propagation of vertebrate cells in culture
waogosessue cul ture) has becone a routine procRCUDE2003/040426
Exanpl es of useful mammalian host cell lines are
nonkey kidney CV I line transformed by Sv40 (COS-7,
NPV, ATIGEh @RiseslB5 by usehasritgrviresHoreinarioglivgitathesyeskt fgenfiog gargularly for
mﬁgggug lishSsR: or growth in suspension culture,
e G .ah argn‘[l e?) al Pg'r‘l’ggéél% Virol. 36:59 197

7
h aFﬁaé]f c@}l crrgﬁua:ﬁ%t’);ot{‘oé,' o, ;(ogmothw_ OTG e?n%j?})aﬁcéo c also be utilized

ashoskanster ovary cells/-DHFR (CHO Url aub et al . Proc.

NaIvaevéA‘_cFﬂ’\%est Pﬁg Beﬁn ?{@%17 1Z vé}%‘t]rgte (:ehg %9& ropa Aot %er%%t‘é Qéllis 111) culture

-251 1
(tissuecultyygy ﬁrééycorer awwe@acr@e(mg%%%ewamm X trcrlglang‘is are monkey
kidne 9T €Elhe BRRIaYd Y Sy coel) sTdCERO6EH; huAImbr;Gab killfe® Tihe (293 or

293 cehls su aoneg go\r/I C Cﬁ%{p%ﬂsnw (LAJ?%&\(eH %(f\ Gf 3%?? éﬁg)/")) ; baby
hamstrrrlqdew ool (BEK(@F@_C A, IOAf@eesemms@zrm celfs(y PB (G Udep r%al
Proc. N 38ua. S T4 &l d é))so)) - 14098 Berloli V&l (108, MSthérHER. Kagrod 1B:243-251

8065 use :
SN e PRI ek T
CRL-BB 2 Hknaf 8r(i:D@R]npma WRAHELAATEC CFIS2); craing dnengsls AMNFraACC
CCL ﬂ? F%ﬁﬁfa@&%t 1%Qr ckiisRBRI 376 A TER)CRIHASY; Hamhd 18ngEIR (Wi BN&TCr a'd75);

he abhove- d cri bed expressi r t
g e e G M D i o o v oo AP B Sl o
(Mathexcanwie Atrabmel. Asudt Sei. B33t44468 (i082) niVERICES celdh; BRY celpypand p hingp éepatoma
lme(ﬁeg 2)| nducing pronoters, selecting transformants, or
rrg Y g the genes encod] ng, the desired se ueng)eglg
vi9st el 'fﬁ&rf?rrr@d Vithehe 3R e-dessfiped cxmressiqpr Hlpine YeeeTs 2
bmdlﬂganmbW@ﬁcﬁoh endCRRe:d ki dadveﬁrgmamtmbm ohydiohodifiel 8s approwiateifan

mducﬂggr!gﬁlat%# sgl&rr aam}o nts a;r_nigﬂgfmg%hi g&gé dAcod m{sﬁéd%lac* nces.

Si gha M ni ma
Es@#h tqulérr”"wa ?Irfrﬁe”{ ( I\/El\/p (Sigma), RPM-1640 (Sigma),
antheBodt beaie 65ad B pMadte fuk €2 astilvBdefihi if(ehidaMpy beSulynad)in a

vanetg 8@ ?dla b(t)rgj?lércelal gf%xr‘/z?l%blfé &1&%1 L& 5 ﬁgm Dﬁl‘% éSlgxgi) ll\ﬁlmn}af\n"sselntml Medium

ME%t(ﬁngMlgy04a1gm:{) 1ag¢§)11becgaq-lﬂ%cgﬁeé Eaglg's Med%ﬂ)MEM) Sigma) are
suitabfd) fOCHRFnd B h&ﬁ)’élls( 1086ion, Mhyor thPabdia dSeSibeddn HO ¢r 40 eth. Enz. 58:44

oo SRRk o P 3 e 40

4,5601665; g5 BLR2469; A VHBE0; WO BT/Q01050r DivePatrntie. 30435 may wd@f culture
medid tﬁﬁﬁ@hog@glsaw {HOR nRHR RlaEPRNbRGheASd RAELSS AWML Mithdhes and/or other

es,_and/ or ot her r.owm
growtfn%g@rs?wc etsrugﬂgrf téa]n?f?rﬂn oYy 1d8ﬁag%?\w§%act§ V\f Ks I]1as fodmjn chloride,
calci®g nbgnesiigny @i phespsgdlibulfiarso(mich ps REFES), u@leemd@r(puch@gaﬂeerwd
thymﬁ'ﬁg Ql'ﬂﬂ&ﬂ:@ é&c%)as B 8y Snes B&ﬁ@ tehee él'gp ESldefiddl & Jﬁﬁ’éaiug @&npounds

(such as adenosi ne and . thym di ne) ntibiotics
sl gregsES RN ESPRIPRATGRS S mioralr e Bt oo n R ety (EHE soue
Any dtlfb@ﬂdg&ﬁurﬁsuﬁﬂdmmsl melsald e isluded layappo@ierndncetratfongrhdt would be known to
those%reﬁe%mlm | Famth c&nﬁlﬁod;ﬂ sﬁrhoag%h@érata@'}@regnd R Kk, S HEQSRviously

equi val ent ener gy’ sour ce. ¥ her necessary
used %iptb? kosteplt elerree/fowere%% apdifl heremaret ai’iffrﬂ‘%‘ﬁf‘ v gilled artisan.
congem;y“a{nb@mnztbb@t woul d be known to those skilled

t oMo e 0 PR B R BB tutany, 1 e
penplaeedspmet & dtr¢r=éy faereted igle Ke ndilnn I belartibdy emmde@@meweﬂuérﬁ& as a first
step, W biﬁléﬁﬁte%@&@ fefiRt hJsthﬁsh)? 1y%@|a£}§d'n{s| e 1Bkdved, @ efnble S Rentrifugation

Purifica
S AR e M e oy G ireBpe
antibbdids WaCRArk seo@ated ¥ thelpmmahtelc siper ifjfl @snBaellgpaltmste Brthawed in the
directly secreted into the pedium If the antibody is
produced intracellularly, a¥ a first step, the
particul ate debris, either host cells or |ysed
fragnents, are renoved, for exanple, by centrifugation
or ultrafiltration. Carteret al., Bio/ Technol ogy
10 163 167 (1992) descrrbe a procedure for |solat|ng

o o o o, N a
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concentration filter, for exanple, an Am con or
MIlipore Pellicon ultrafiltration unit. A protease
WO pdoitlosd3ez  such as PMSF may be included i n anpCDUS1008040426
foregoing steps to inhibit proteolysis and antibiotics
be 10 |ncI uded to prevent the growh of
Pfesena S99 eeitfs CHGM)-ETAatE shemvimerdsptPryHiygride TR per gput 30 min.

Cell d¢htie pa begtmbved by tdagifugaoh. SWaasthbatipady isfsbcpedkeduse ﬂhgmedcumf supernatants

from sﬁfﬁ%%}!asgo%sg%}é(rgg a?g(éélae‘?a%?tﬁrs concerq:l:agaqa% %gar %mgfclalgy available protein

esl s
conce G e BT BpRBle: Wowﬁmﬁpqry%ll@m @W@gw&wﬁ yA lpeleprg inhibitor

such ak Hasm@hﬁmmdedpwﬁyfom@fofeg&ngts&gm bR protehsisSadl hrifibibfids by be
nit Ilgand depends on the

mcludec{ 2 Eﬁe‘éeéﬁ{én%om %agveét%iﬁ’fls ca?ﬁtf?‘X‘f‘ Mifunogl obul i n Fc domai n
t HE&JF anﬂéoqywmﬁtlon mﬁparhtbﬁ@mhq: tsleisan bairifpdotsiet. ifor Axagale, be

hydro&b%ﬂlté c@mel%grﬁﬁﬁy,ag@ﬁ e'le@%h&éust Hsisahe afiﬁé%%gmmo Q&b‘i{? Qm)( laﬁﬁmty

eavy chains (Lind dmark e
oGt b g e aopEpa, T R b oniy imd
dependsl o thmm:sxes dné Bty e ang iromdnoglotulimBrdoy3in t}(aﬁsl prssesttin thd anfibody.

Prote@%/@g b‘é usetri to]p%ﬁéﬁgt%gdlgs]ﬂ%aggﬁgaéed-m & d?&%t }rl ,[ %24 ‘ﬁ%g)g {f%ié%’gindmark et

fint Is attac I'S nost
al, J. Bmun@ltiﬁ@k Gﬁhtli (1889 Broéemeﬁ/ardcmquedl\ﬂer@li anaisse &biyges eddy/hpman v3

(Guss %Jz TEMES ). SUSET 193 (@@6}; reb hedx @Qxfhﬁ:h eHe @88inPMlgand is attached is most often

renedi vin ow for faster
oo IR LMRSERER bl SEREErTY ST B elsd e s o
poly(syoinédenreyive@@nealioly faxdmteoiey rattred shottdy progastingyoaty thanowapbed sgigsred
with a| &IEBWQ&% aﬁmbcklg @on@ﬁk&@ﬁ @ i m%ﬁﬁﬂe“ﬂaﬁ@;dﬁd QBX;R‘resﬁaj( @/ Baker,

hil ]l urification
Phllhqslg% H[T) q%gf{’%%‘rp“'ﬁ‘%%@éﬁ ﬂthﬁrd?cmg%%‘f{of Hﬁtelg a%rﬁic%pgn such as fract1onat10n on
an ionferchedge cohat, ghendlprecipitativg Reexe hlasag@moéhmmmogmjaﬂy&n glica,

338l 1e(.‘/ a n n T suc. S
WAL TR LN s <
a polyERFHTAIIG F%@H;hroaﬁm&ﬁusalﬁq SHRE c%{‘tila’éﬁo%‘%’& PP RroTRitiq are also
availafls depénd@mg on te Piibyiasrakdcbveredci d col um) ,

c

o S0 i E Bt B0 TR MLy o
confawrs 6%96 vhietrd 19 lov alldydephotisgntergetion g}ﬂr@m}ogﬁp@ USifg icefugion buffer
at a piDbihbekh Saiti2GN. 5 beffably perfolied B 16w sHltRor&iidnS (e)3Q b 8bout 0-0.25M
salt) anti body of interest and contam nants may be

"subj ected to | ow pH hydrophobic interaction

chromat ogr aphy using an elution buffer at a pH
AntibBiBtce@egta@bout 2.5-4.5, preferably perfornmed at |ow

n ent ation roma ut 0-0. 25
SO NPT befiiTe b oot WRPSB hison B oy B e T
certairg mbadlmsutsothewm 1savg1@mamsmmhnaatsnsamﬂ,@>dplasmn agistelindi wdokiogs@r
derivatiROhORE are bidferaBI€r t @i N enbodi ments, the toxin is

lich si noi d, | ast
TR G (i N Benass sy TS &@mffﬁté‘f"ée@rﬂym%twn ot
depolspxea:faeonainﬂ aentim8BbdRtee Pexfarrediclalsesl gic&tbtomp mgents ncthdedior dObddple, the
enzymg m%rpglc@& %ﬁl&(ﬁofofa@, Péd@dth@&ﬁbﬁ%ﬁs md C&{yﬁEd;lQéé lsﬁlthase inhibitors, DNA

msrlzatlon or msrlzalon
mfefcaéﬁt&rﬂf Rapslsaverst t@%"lSOP?YéSP é\h’fbéﬂs ér a@%ré@clw feex}lt/ ot dsep.chegiyendrees, the
mitomiy¢i| ti€lcontyCifis, BX BRI, nutlbuSidesCRe yEFRlinke FRiilD bf dih[gS, dSid€Bs, &S
podopg{%lﬁ%éﬁgsgaég %il?f rgrbnat?oqumcdgc%%ﬁml c&argl usc%.lallniae gers otI ﬂB%,ﬁmlf ag%éé %cluede for
examplegyefhoiisrpiss methopferipidishipromethotietpe, Erfndseugasi)s SHhanaptrRaFd, W@fne

arabmé’didégﬁelphﬁlﬁkﬁ leWiloBl e eGthdi@ e, at:thl@mycm Eé%ﬁéf@dld% doxoRiBicin, N-(5,5-
the totox nuc teri

¢ins
oo RSt i adion: e oesibly AL -
N*-acethil frfermriding, draindperin mationteeinsspefRaicin, nidmcing, ngefain Aysntierysin,
of those classes include, I}Qr exanpl e, nethotrexate,
nmet hopterin, dichloronmethofrexate, 5-fluorouracil,
6- ner capt opuri ne, cytosine arabinoside, nelphalan,
| eur osi ne, | eurosideine, actinonycin, daunorubicin,
doxorubi cin, N (5,5- diacetoxypentyl)doxorubicin,
nDrphollno doxorub|C|n

o o I e A ~ ] T Y Y Y 1 T L e

r-l-
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butyric acid, N3-acetyl sperm dine, canptothecin,
calicheam cin, bryostatins, cephal ostatins,
w@e®ansdori n, actosin, maytansinoi ds such as BIF/1S2003/040426
mayt ansi ne, mayt ansi nol,
N- desnet hyl - 4, 5- desepoxyrrayt ansi nol, C
bleomydin, grseinpraTCEREIReRISR. bl somER QodeylPlesRnmens pedeplvHepin derivatives

such a@et%mﬁ’eﬁd’f@&nﬁﬁ?&y f@bﬂh@e@ 1S nPiRNtine, GEnSisiald, ViRMdiRN S0l @koterE; rdfoic acid,
butyn%gc_éf’b aSQ%ﬁ%EP}]I]ﬁ%y ansélf:fg,loclahckea 1frn Qx)//cgsilz‘agns ceghalostatms ansamitocin,
actosif) peytansippidcethyes By reaytansise, mmnsﬁgllﬁdmmﬂmeawml C-
19-deSlctBra R EERY b Snﬂ%hﬁ&ll (ﬁf@diendmtﬁ) hﬁ%&ﬁﬂ@ﬂﬁﬁ@h%nsmol C-

auri statins_suc saurlstatln g{
14-alkggyimsdyigeytepsing, (- %}@roazs?r&gﬁtymﬁetﬂmaﬁe&rlﬂs‘f in B,
hydroﬂbaﬁcaﬁb;@tnlaﬁan@poldc;himémbmayﬁpsnﬁmIceﬁtl\aﬂdm@thﬁn(aﬁ&smmanm

deoxy%ﬁ Qﬁlc}l ) g%tgé %J.\@#L AsrAur%taugg 5\9 %%%tah&#dolos%%&géhaag H(ﬁoslatm A,

statin ostatin , | ostatin
dolosigtin PRI Woeatmdb Heesasie Fi20gpt a8 | oapp)adotontati G, figfostatin H,
dolosih@d 10Sloathtin , Solositit 1) Fbi1adtdtin 3 %lodﬂin@ﬁdoﬂfsthﬂm 5] fglostatin 6, dolostatin 7,

dolostathog 9(? g%&@ @osta%iﬁ 1? Qe lcf()) ost lﬁ d%%stftglql od%foﬁ!ithEZ ]d%Iostatm 13,

doloskl) Wetointih 15 Gioloniping St daiopind, anchdripoiith HiseeakRisig such a
cephafoStRyal &ﬁﬁaﬂ)ﬁthtﬁ& &éﬁhﬁbs@&3 m{a@r&t dphdlosttin Q,Qéﬂﬂéibs&ﬁﬁ atin

cephag) tﬁtﬂlgp%a ?pé{;tipﬁtlﬁgtm égﬁ‘g\ ced)s a?n l7 fep%élos%a%gg ceﬁlalos%;t B 5,
cephaSiatind ] cephelofiatind &eeabdloytatin 122@1111@19%%9 ébmhaéfmafat jAncephalostatin

15 ceﬁﬁﬁaﬁlﬂ@@%@%aaata%ll7cepfna>|gue§1t1@un@ce9halosﬁemﬁl otst ?t in 10,
hal os In C al o e ostatl.n
e%aﬁxﬂ% 1%&6:{&150?,?{1&1&& 1E)ésp gélnﬁ.lhltlggﬁl L%mgcé éxlza’am% al\{laytansme

was ﬁisﬁ;scﬂ&ﬁd’fﬁ:lm:tbd @t |Amciﬂ§hr®e4§du@kz@ saratai (H.S1Btengld 3, 896 ,111). Subsequently,

it W%%Q(Q/@rk@@&t@&bﬁ n;ligobes Q@ﬁ@@é‘ gthrg§1o@{ @ucﬂhstl&{y@;xéu{él and C-3
bi tors which )é()lnhl
i

eyt e (U T A D Sl B ST A e P
theredfla® dBASEd, Ak Eiatgln, mhﬁuhtehﬁ‘}dselmﬁmwelt 24R1880; (25 6546 AR 68;
4, 265'\83‘1’4 4%9@7%‘? 413H 16; %22@5@@%5 4,30 I@zs‘,"@,%@h@@@)’sﬁjzﬁdtﬁtl’ﬂ@tl

d
e O A A R R DT IR S
dlscldglﬁes o‘ﬁwﬂaﬁﬂar%ﬂ:}ay expieilshadoipera@lyst rafash@ol and deri vati ves

A o AR O B3R B 030 80 S 6118888 o nc B IR0 mor

cell aupgg@oIng@geconjgga% g)nggpng m4ytgg1401¢33a-pd thg}r gag?p eticelse are dlsclosed for
examflle, 306.5 268t Nbs. 30283,8095,414,0809d BidSieardPaBhFEPIAES 235, H3 1the BtBsures of

Whlc}hdrglngbgeé%‘fessy 1%2201’21;_‘-%@1%? ritéf %g 1]’21§ %tSdl 4P4%%35 ggt% ggag Sci. %}SA 93:8618-8623

(1996} @ ibed5@Buncehriugate] combising e EBytesingil rietgn?é?d@l\ﬁlelﬁ%vo the monoclonal
antlb%@mjeéfe& PR RERRRiecRYcah@f. BhE SRR zatdWRi tfc&ﬁdiﬂo Behigiilytotoxic

oi ds have en .conj ugated to anti
o P PG B C OB S50 At e e asy. Char
etal. Eammmn& R7-631 (@3] EbamibarigmmreopbrEyrsteyio wHish amt'talnmldr was
conjugﬁgrvgag%%hllﬁge HR& t%@m\g‘hﬁ eru@ocﬁgf%7 bfngrrng to%ﬁ @rmgén%n hbiRan\dolSh cancer cell

b Eur ogean Pat ent
lines, popio gnoghsrymuring mBnoflonﬂl Fﬂ? %ﬁy§ré\'r 16@911\"%‘& ﬂ%?fHEWe RP°8¥°€° her eby
e X Pheassd iany Hodepatups eowibiy e eft £ enide antiliody-@ytabingid @njogates,

mclué\lg kor exA r%ﬁlg tho§é d15010g§lﬁ1 I?g Iét@r]t%los% 02({ o:l' %9 @atenq g §ﬁr2|3§)§fj and Chari

tansi noi d design
etal. @Mcerr Iierﬁee:é 5% dZHi% (Wﬁngo Elwdwg\rlg ereypp mbleqf;ﬂlsefz%zmawr %@f% groups,
acid 1@!9@ |g1‘6§§s ﬂhb‘tﬂmﬂe@ﬂh&r ®plicade lébﬁ@@%l%)s oﬂ-&%ragdlﬁljﬂhl lglﬁﬁ;ﬁ dé\la@ckised in the
t ot oxi C t gwar.ds cul tured col on
abov%‘g?f]é‘ pétgﬁnf glsulg%&x%ﬁ%e o ktid b?%% tivity in anin
vivo tumor growth assay. Chari et al. Cancer Research
52:127-131 (1992) describe jnmmunoconjugates in which a
mayt ansi noid was conjugated via a disulfide linker to
the nmurine anti body A7 binding to an antigen on hunman
colon cancer cell lines, or to another rmurine
nonocl onal antibody TA. 1 that binds the HER-2/neu
oncogene. There are many I|nk|ng groups knomn in the

g, r

) .



10

15

20

25

30

35

40

mal ei m donet hyl ) cycl ohexane-1 -car boxyl at e,
i mnothiolane (I1T), bifunctional derivatives of
w0 pdodossters  (such as di methyl adi pi m date HQRQT/US2003/040426
active esters (such as disuccinimdyl suberate),
al dehydes_(such as gl utarel dehyde), bis-azido
c o‘ﬁ)ﬁ)& g aft E\%@E\Wd&gndmagta?sglmg ay biyaade Wg)a variety of bifunctional protein
couplingagametiéhaayNredeininit -3 d2-pytaniticie) dfipieieikd (VEIF) WeGin{nS 8¢ h-(8S

maleugld&neghgl cﬁ)ﬂ&gﬁel"lr@?ﬁ)n%y%xe %nﬂl?‘ihl&ﬁng g’la)g{) cuogz)l denvatlvtes 3f mudoe(s:}ers

I soCyanat es SUC
(such pg dgneg)é/ gdipigmiat Iy)naétn@@ﬁ?;b@wg as (tl%lgpethm]dg suberate) aldehydes (such as

glutaréldeﬁycﬁ), bik- Wo@oﬁilyoﬂncﬁ isnbd & 619 @%ﬁ&%ﬂzoyl?@éﬁde@ih&hﬁé’)l Bis-diazonium
erre . N

ceie e B Pens s BT By eiicb sprapa e e

diisocya@aip)] and blﬁaqi;lt/e fiylorine coBpayodsdyyrh a3 1,54 Rorg 2 3-dfBFobpzER | Partiaukolly

preferfdd deﬁlﬁllg I btk gﬁfll.lde‘kf gu%mﬁiﬁfd‘yﬁ# 2 @)ﬁﬁg)t %Lt@ (Sﬁ’ﬁP)D}JaﬁsQ)n gt al.,

ulfide lin I nker may
Biochgy ?géﬂ’éaﬂ?‘f sy enirsl ﬁqquw&wag@o%@m%pmde fora
disulfigonktgeons, depending on the type of the Iink. For
exmm e%ﬁgcﬁgd tJ, 0K ALY mBEule O AR Pé/suf;)]%a?%éngﬁlg on the

%f using conventional cou
type of @%]Fﬂlﬁ &ﬂé?mplﬁr?é oFed R RATHE JorBedhy reagiton il 2 @d@xwﬁqvﬁ Png
convelitivadl bgppléng Igittiqsy [Thejfemtif mdyldecur 4£thk 4-@Sitida lﬁﬂngmmfok}e @roup, the

difd. S W
C-14 %3‘}5/ B‘Krhotl);(l))\é ﬁgtg\?‘so ] éthﬁrﬂﬁe I}E(SR%E lngdlgeq thﬁ Ih}ldroxylagroup, hndihe C-
20 posifiog bayidg p hyffr ﬁoup ning P&fe@%?n?béam@ﬁﬁw%ﬁts formpféatrhpﬁtéag@mn
of maytansih@ br@shyahsidon@alogzud. posi tion 20 of maytansinol or a

mayt ansi nol anal ogue. Calicheam cin Another

i mrunoconj ugate of interest conprises an CD20 bi ndi ng

arfidigéeicieonj ugated to one or nore calicheanicin

| 1 QAI@&H‘I @ﬁunoa_d'ﬁﬁlg&@dwﬂ &&&%ﬁkﬂ?hﬁs dndibizb Bm&lﬁg ARbdab! b&x}u‘g&&i &6 or

more ca eamlcm mol ce{eso d[lllxg v [lelng in ae lzg) SI. bi t ar aDNﬁ 0 ? ble-
FEOTOTAr™ CORCERIFRET SRdY oFgp ?ﬁ% DRI ?P‘ﬁm% ouble

Strandéﬂ?ﬁ‘@bfaﬁl%g sehfpicomelar qoadeteatienanta tha plepamitioy of comiesatel & the
calichfhaicf thrBilyDsed B2, shithis 59120304, 508858655, 773391614 67,285, 6970,28>,770,710,

R ey o o s B Pl o b i

may beeskd ipdlaRHuCiranonkieH to, frly,' be, Nis@d1-, hesacled oh (inaime: sIoCancer

01, ..
Resea»l l’z ?ﬂn%ﬁ}ﬁ 3%& (léég n %rézz'rl C%%%rs léegb}agcz %ééb%%%%(l;%ﬁ%d?l% e)rrientloned
U.S- ppigieo erippn Csemﬁxe@r Apgslc anticpras grug Shottly: aptilpdy apdo@pivgatnd is QFA
whichtid¥@ a@iffddie TBbEhtcthﬂ@dnoﬁ&n&JQﬁﬁ h@atngﬁuemnatr gteé\aﬁbﬂldﬁaﬁu do not readlly
Cross t%/ a;ﬁﬁ@n}ngglbrane ﬁ%ere re, c pyaﬂm of t egel?«.lt en%s I%El atg cl) g egg 5t h

e conj uga
mwm%%%@%ﬁ@ﬁﬁﬂ@ﬂﬁ“@ﬁ& @Nﬁmh§#@5|ntracellular sites of
action and do not readily cross the plasma nmenbrane.
Ther. ef el I ul ar uptake of these agents through
a&%ﬁ%@geLﬁ%ﬁlated internalization greatly enhances
t Hioi selegiye destoxiian of fuf tigios the 3Bibedydiap eaniprives Lighbtraiiegive-apm. A

varietySd¥ lra@féﬁdtl\/&sdijc%%t Ard45hila00 £ the Bxla@lcﬁdﬁm@fadloéoﬁﬁga@eﬁtahp@ﬁyo amfﬂ%dles

21718 bl y sadispacki ve, at Ot vari ety o

e P RIAT o i b aphe e 395+ PAbEe TR of FUE G Lh Lo
When (i CO'HMMOQ o%w{l fog dib@ndsigft tnay @mﬂseamidiob@de 86 for kxaipiapeSstudies, for

Ihptyglpn A b 8Rvx
o e Db Bl et S R,
magneflh@me@ﬁﬁ lwg%wgempé S‘lﬁ% é*do%rlz%l %ga@n@a#esm,.ntdl%v 1 myet 1§e:ar5;on—
13, mtfo@dxl-l@;’:tﬁ:trgeﬂ&7 hdomike), Ihaaﬁ@héé& bxgxbﬁlphl c studies, for 40

e)ﬁ%n}%{ho-cor Ptgesr [Mbqs maéy]bf Morated in 816 aon(uéig { 0 ' \{flaljjf%l c?raegcample the
peptldwa@we Mownmesszectmm@e b¢ gyathésizef bywhqn)wal @ummésynﬂmd:r g §i@ble amino

again, iodine-13 1, indiu 11, fluorine-19, carbon-

13, nitrogen-15, oxygen-17, gadolinium nmanganese or

iron. The radio- or other |abels nmay be incorporated

in the conjugate in known ways. For exanple, the

peptide may be biosynthesized or may be synthesized by

chem cal am no acid synthesis u3|ng SU|tabIe an1no 35
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used to incorporate iodine-123. "Mnocl onal Anti bodies
i n I nununosci nti graphy" (Chatal, CRC Press 1989)
walemansdses ot her methods in detail. 10 Conj ugar@EUST003/040426
the antibody and cytotoxic agent may be made using a
vari ety of bifunctional protein coupling agents such ~
acid pasurdNrssarolyingi foricghpiple 3o finephprin plyde of ivhiogsp. pavelppughestie ™ or 1™, Re
Re!®® &@B@Plan 1 BHaGel hg‘a g§¥ eme reglﬁ\h'e u{vtﬁé ﬁﬁed?{ﬁﬁinhgd ohn be attached via a lysine

ohexane-| -car b OthIO| ne
R R O ey 0y49-57 canbe
used t6linca@ficayd iodiah- 123 niMbatBonki@ln)ivodRE hilvBuresingipsphy S (Ebital R C Press 1989)
descng %éﬂgr%epla‘gglgééltagls uberate), al dehydes (such as

tare bi s-azi do conpounds (such _as bis
( pRoaipais Btéthf‘z ofy prdeHPIETF 2gsntimey be B3ds venes YBRRb hPHisctional protein
couphﬂ@igleﬁ!c@iubﬁ/zﬁ N—sﬁl&iiﬁiﬁldy’cls (2-pyr1dy1d1th10) propionate (SPDP), succinimidyl-4-(N-

maleualdo 8')1) c?z]c %xgxrz]meglgcg gbﬁxy %mxfxotﬂgéﬁslm% g&g Ib@t%hﬂ)ggl derlvatwes f nmdoeéters

I Socyanat
(such p dimetley adawmﬂ@m%@wnaén‘@@ﬁﬁwmgs {isgesmidl suberate), aldehydds (such as

glutarélde'iﬁydi} Eis%&&b&p&hﬂ'(tﬁbﬁ s B1R @NZRBhzoy iy Béxa¥iadiat)Shis-@azonium
.n.can

ared as descr
st L B O B SO (RO g e 26
diisochzmixe) &d bis-attiye livriovypapandiieniz s 1> S@Iﬂmtow @m@thwr@h gifor example, a
ricin Jnﬂu%xmtp%&% ds @esﬁ@e@m%@?ﬂ@czeh& 2%’1 16% €198 aCMbon~14

ati ng agent_ for conjugation of rad
bt o e SR PR DT PR e G D Sgrmplary
chelating Iagaawfaxbioaugatmloé radiofualeotide togtiei anigporie |SeaW @941 102 élhe linker may be a
“cleavaMib g:glflx’ Iﬁﬁﬂimn y clEaQe pnts cﬁgdoJuc drEQﬁl tt@)ééﬂ%leexaréﬁe an acid-labile linker,

acl dase-sensitive |inker
pepu%ﬁosFr&ng%]Fqu thtﬁ‘g@}e lmlﬁf ﬁﬁeﬁvﬁ linker ﬁkcgstulﬁg? contammg llnker (Chari et al.
Cancétirsdabrbh she1yant apar;nps. Patek &b. 5(2081600) mgtbeased. Cancer

Research 52: 127-131 (1992); U. S. Patent No.

5,208, 020) maybe used. Therapeutic Uses of the CD20
The“ﬂ’ie?ftﬁlﬁgs ohthei(P3e PiadinpAntiiediecDR0 bi ndi ng ant i bodi es of

t hehel 02 Bindif enfilfodtictkF@He idverttion firé 8x@ful ta treat uddberaif malignant and non-
mahgnank (ﬁlggs%sn ﬁlcluac{]m .auto mmugacllse%Q aaﬂiﬁ reglceg et sI aﬂg EHEH ﬂg%t've éatl)llzccgs

nvnune di seases an ated con I ons,
includinedh qeil \ephepree enddeukqopigs| Siggls 8- eeéllprogrnyﬂr&%m magRyy lack the CD20
antigdnSAMKRRE BSlthy B RIN 16 RlpdnSrafe Bt @bdtmddt £g esilird © h&gnal 16veld OAtBin several
marrow | ack the CD20 antigen, allow ng healthy
mont: cells to regenerate after treatnent and return to
noAnteimmivasdijeases/gr ttdimmunsydsie conditions indude Ithrifs hsPmeieif artbritis,

juvenfld REARBR a%nt@ WktedaFiR4R %scfrﬁiu@e&tﬁﬁls? Qﬁﬁéstsl &H@tlhdlﬁdlddﬂ@ atopic
arth itis heumatoi d arth

di t é 1 * tis E) € e.rmlllnecro sg
ernip P o \tnagf&faflﬁrpﬁmmf{ PRI PR P y
systepis saldr@ieing, andielerveis, respopses medciagil wgh mflopiagory uwmast {IBD) (Crohn's

dlsea§m1&&'t1§e c@hﬁspk BS/ dﬁé[r@sk g}ﬁ&ﬂoﬁc adult resplratory dlstress syndrome (ARDS),
OSItIS/ rmat onyositl s, t oxi c

meni TR . @B EeUe1oBl B SR W ERggpitons, osem,

asthna S pidvaeRvosaail@adiedo i cb iy ahnddhtoatrieEamytoly casginseg iatheag@rosis,

auto&t%@mly (%dﬂ'ﬂ dﬁt ?/g 2Bedee Hén%e E}%Ie}n}é%pgp‘lr&tﬂém@osus (SLE), lupus
respi atory ess sy n resp | rator

(including poplrdtis, @mflﬁsem@mes)a) J‘B’Eilﬂﬁé‘ﬁFtrﬁ‘g‘P‘tt‘?Ssmul%ﬂlq SélFfQP% allergic

enceﬂhhbﬂi\}l’ehﬂlsﬁﬁ imnBRCRPLRbS aEdo&atedWi&I abilt&and d@dyed hyBersensitivity mediated by

cyto eia{;]'qg E“lfym [i]lg gp tutbercdloms sa co1gos G nlg %tos?s%iudl %?&%gé%er s

PIOAS 1 AVOT Vi NG 3 N cells
granudondtosih ngrmchyt%fSl arpriitis @ng}udl@sﬁé\lﬁfééslashaﬂfr?@rao‘é@rf@? e9gifige anemia,

Dlam@ﬁ&macmay RAEmYYiRGRkdehbiFtic 2hOMK RN S aaamhmmd@m k81 CATHA),

stem.c lu t.0 cludln

permiGiGUS AR R 57 n.ﬂ@%&ﬂl’ o6} ﬁ‘glﬁngE% beé"cyr f"jmp L i
neutr@asia tpardtafeaih deikopanid, is@be ivallieg baliosyte ddpbdesig CYS inflammatory

encephal onyelitis, inmune responses associated with

acute and del ayed hypersens?{lvity medi ated by 40

cytoki nes and T-|ynphocytes, tubercul osis,

sarcoi dosi s, granul omatosis including Wegener's

granul omat osi s, agranul ocytosis, vasculitis (including

ANCA) , aplastlc anen1a Cbonbs p03|t|ve anen1a

-~
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syndrone, Sjorgen's syndrone, Stevens-Johnson
syndrone, solid organ transplant rejection (including
wee@sosastrent for hi gh panel reactive anti bodyP€T/U82083/040426
| gA deposit in tissues, etc), graft versus host
di sease 10 (GVHD), penphlgO|d bul | ous, penphi gus (al
disordprs, apulfrie Ogpaty B s RdEomer gyastheniagyavis g liasp-Apry complex mediated discases,
anu—g]ﬁﬁkr}ﬂ@ﬂ'td&&bhtﬁiﬁﬁ%ﬁbl dﬁ%Sase ERai- Iﬂlesfphcﬁlpﬂlaﬁtﬂ)a&ﬁsyn@dnief fref¥R Meuritis, Bechet

diseass, )én%lexg%n §s %t Gcg:o % ture %?%drotmesﬂaw:b r{'Iq’:lalton Jaggljemtc)é?ndrome Reynaud's

gA nephropa yneur opat h
syndrqngw Preeh Saxné@mqeisnve;péwhngon sxndqomp a@lhiu oggap hrrnenidsbiEipetiop Errluging
pretredHEnD E6F Bigh fahdl Ractivt RHiedH) Qets Agh bépeﬁaq& N&ERB R, Gral VErRM &t disease

nune_ f hro 0 t ol mmune di sease
(VIR B bl D el g e D G BD chi 1 s
polyerginainerahive Rettdr's disepse] stiffimpn kyydrotd) gindicel] atrtitisaittoonanomplex debhritis,
IgA ns%ﬂlqﬁﬁ[y' BRI fy RS AR SRied &Wdﬁ@d%@h@%a&@ﬂ&b@éﬁ@&m purpura

oni.c thyroidjtis nmpt o' s Thyroiditis)
o) e @mbwmeaﬁcawwmm%%‘a?meémﬁwwwﬁ Plpigpppme disease of
the tesﬁﬂdﬂdsm isclaiigeasi@unddrdite a8l otpBRESHimas Hypdtiididi@n; autoimmune

endocgr% sgzlspas%i‘udﬁ% autmg[{e%o? tisoqyo&%lﬂ%&g) aﬁg ésﬁ'iinoto sThyr01d1tls) subacute

ocrlnog betes al
fhyrmiiléf’r siopaio wowowwgmdﬁen Scf’ésﬁaéﬁ @éﬂ’YP s ¢iteatseielmopag quxglfgdular
syndrdpleB{obpol el dubl eebaomihs YRt AEH Tylibllfdﬂbdmulﬁ@reﬁﬁ&ﬂb bd 1hs§i11n—

depenfli'%l{rcp z{ﬂ)etes mell‘l.tgsz ):‘ag%%hﬁ eum)cﬂl b3 tém.m@J hfa a 1 is E}glé)% oid ;n!terstitial
preungyifigi s bronchioljés oblz@arwéts@@hnsn}@@c@ NS} GuiffimBansaibmgrome, Large

Vesseﬁzusohwsa(wluanﬁwmgm QBeumiita Qd&}’izlnt cal (Iraléa%&k@m&ulsﬁ Medium

Vesse@ asculilaﬁ((fmcl)udﬁ aewgga \{%g%g?d xge |1% I&odS ﬁg 8%%’1 mg sp(%dyh‘us, Berger’s
Diseasg llggx Inerdiongfhsg Rapidly Piogiessive B@mgm_:}oh@hntg ]@gag@ﬂ(atyg:ﬁkrhosm Celiac sprue

(glutem&m%p@tﬁ@t g,mbBMIAstP&oa%%%@/&segéeoner ul onephritis,

i ar rrhosi.s,
P e b Ot St ey 5 Py G020 on
the celll pusfees @he TMR@ogiDs Bioel@or@ame erlgdedD20-psize Hodghip s ids¢asgncluding
1ymph@ éﬁ%n% ﬁb&gﬁcﬁfs%éa L &Qﬂlﬁdm 1yﬁ§§ﬁ£;§§§{L%9cu@aP center

e ce surf ace 20 positive B

cll R By PRI P oGBS LGB R oo e L) Hairy
cell leithemiall Gthevgyn-Hoygijl yephgna mrcbdednw gadd/folHadky korFiglgidh'slg@giema (NHL),
small fyhlgl!fé@}tlc l,\ﬂﬁ}'ﬂ Ihp % iﬂ eﬁneh @Bﬁ&ﬁﬁh&ﬁ}!‘f‘}d{h tQJﬁJe«lhgtyérQJe diffuse NHL,

cent er lﬂ§ 6‘% ofms; acute
high graéaw@laet& L, highgn e high Eré%ﬂé@ﬁli‘ Iaon(cbﬁ‘ﬁsi cell NHL,
bulky l‘l‘h&aﬁe}NHIC; eladmab@el& Bhbicytit ﬂ'}&]pﬁkﬁlﬁ inlatlg kdllmﬁndhyrﬂa) AR related lymphoma

and WI ﬂ%‘ﬁ&ﬁs rllégyglgﬁf;\ﬁig% %%réakn‘feﬁ feld %Qom gvgﬂ c;grs e agémmmrrﬂalated

LPHDg? a@aqqfﬁpﬁﬁk@tﬁldmasmtends relﬁm oerdy Eféadéi’iﬂ?‘f%§‘@mﬂllhﬂapy
treatmafd akli lgkhagasta&ed Byram20pbiRs mmcgnd}lt-&eus Imghs &% 8fBur maJ or types of

leukermﬁlrﬂ)can%a f? ma%u(r: ]i\l Iﬂé caﬁﬂ'_ﬁr_m o<i e CiEB mamgesped l er%%es%lve acculmulatlon

i'sease agmacyt
Ofcelllswﬂﬂqérbanemmnwwlmhhﬂdtwhona Al DS- reI ated | ynphoma

arlg sﬁéﬁhgﬁﬁ&gﬁﬁm the AREMOEH @1V Ibin[ﬁlﬁgflnﬂbod-gtg ﬁﬁtﬁﬁ?@ﬂﬁlal@fagments thereof
al sO _conte

ses ese can te
arewstdio B RS e O Sibe e R B s ST
small fymg@gﬂmtl&n;phd%@LL)echr«mrd ibatph@gticdeukerhie mipungvid prjhritis and juvenile
rheum%t%ﬁ@ﬁﬁﬁlg tsys@eﬂgc lhp%s %ﬂé ‘E\Js&r(ﬂ‘aL@g ?1 JPXmgqa?nQ %ﬁs;\?)/gg%ner s dl%@élse,

nant _ cel I'S one 0O our_na| or
mﬂarqn@t? gwﬁ disgesqy tma}m Brombeayigpeaioprpp (14P)g iyopbefic throbocytopenic
purpuiaynm),aeeysﬁmne tﬂohab&mcStoWj thutfpletcleddyls, ﬁsroﬁ@rsﬁgs inapBropathy, IgM
polyn%gloﬁ‘p e f : %as Ienslas av1s VA cﬁﬁhssb({e] %)ths rr(l:e‘ijlgun%o anau wnd's Fyrsngr\évlinggjdorgen’s syndrome
and glpmerelerieplaidis. CD20 blndlng anti bodi es and functiona
fragments thereof are useq to treat non-Hodgkin's
| ynphoma (NHL), | ynphocyte predon1nant Hodgki n's
di sease (LPHD), small |ynphocytic |ynphoma (SLL),
chronic |ynphocytic | eukem a, rheumatoid arthritis and
juvenile 40 rheumatoid arthritis, system c |upus
erythenatosus (SLE) |nclud|ng Iupus nephrltls
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be adm nistered to patients in conjunction with other
drugs in a nulti drug reginen. Indolent |ynphoma is a

WG b@wogisen Ng, | ncurabl e di sease in which the BUBUSIIE3/040426
patient survives between six and 10 years follow ng
nuner ous, peri ods of rem ssion and rel apse. In one
en'be Bmeised CR2q dindingantibadigherfendticap o ehintsdierrgt austiigel gngle-

agent @datnfelitif; leigQ Baal'elaf)é'ea mtﬁthM@ﬁcﬁfor ﬁﬁi@ul&motp@sﬂﬁ\fe Sfibell NHL, or can
ers for a sessing efficacy or

ar a
be ad%%%ree(gtg P Ef' ‘rné‘é tget%l?ﬁgmﬁselﬂ A4S, mri’gfn%ﬂe known to
t Hedolepﬂysnheman a elfﬁwsiwwidg ihanrablh discagpn which the averddeaiggEurvives

betwel@@R&HA1 0 Wars foh&vMeﬁhs%@n&g oi%}:ﬂan on'Whd rlala;ls@ ok oﬁe%bodlment the
si.gns and ngtoms of the specif

hummaﬁeggﬁéo bmdﬁ&rﬁ%ﬂ’?&? R P B LHER P oo oot QB s e
prihg passterafor asdessing efificacy @RuESs oﬂmeatmérabﬂ‘tee woea @l belknown to the

physm?;nefmllmwﬁg)pﬁeé 8LA0CES G RE b@t aLﬁ cggng@aﬁﬁ d&qfd rSahdtion in the

hei r noses, treatnment ‘and
sigos 3;5‘? ae&&ms p a5y Broiifeke i Fagmetee s ishide medip dane ip. disyaggprogression,
time if 1@InlsGoMd, Nigpla dk@E.ences descri be | yrrphorms and CLL their
di edu
R T T R O
medlcalfAmC@:klleaf"f Q@SWhEGaE‘}eﬁWﬁeas W B. Sau nders Co n’p any ,
Phirhk ﬁﬂi&hﬁ@ie&renaeQ 83¢ribyY Brﬁlp]ﬁﬁﬁé 00 cKL angl i8] deh@Snt akd standard

medic%groc urgs {c()r asun|1_1§/ eaimeg{] e%ﬁc&%/ Cane@:%IG@'nggTd',EfgrSE%rslgeﬁzteﬁymphomas
W.B.Sanders 6‘?@@93/ PhlBéﬁé,nhea 199% |VmBe§breI§ alalrfab@rllas; i Wimical Magifesidtions,

Stagmlngde TﬁT&Bneﬁl of on-HbBMint © ommhgpc’m b 120433868 HRM&ology , Basic

Przncz{ yy Iﬁ’)l% g Caczp ce 3rct%lﬁgtg%;ag eta egtéors)ﬁlurcég iﬁyg)gﬁonfsl’égad%%a, 9!)0% and Rai,
K and Petpfal: é?hlegy LyrBdgdéytc Pukangd, fhaps72, mrid5Pr34z tin: Elenat@ogt, Babic Principles

and P#ﬁ'@ttc@ PRI LA SlotRlan e(a€ gédﬁ&i) SOhurchhd Efvﬁx@étdnle Plhlld(iélﬂlgac' bme
|'adel E)hl a, 200 par arreters 8{Tmasses& ng

ef PG O ERs SESEFFY R et B Atip BRI P fene
relateddide s willré&nd to b pitysiclardif sidlbig ¢he\aprrdpriie diksagvwiedeerlly, i@ physician of
skill Wﬁlhlxgﬂ fGII r@nﬂwt@)fn m?‘thé 41éns hdd SWOHQQP&Q &Eélﬁnt cﬁsegla- S’ﬁéq’cﬁlowmg are by way of

General Iy, the physician of ski w il 1ook f
exampleSquction in the si gns and synpt oms of t he speC| fic

diIs e@sabodiheat, ite lahtibvdiss @f ¢ @vebjon\wreyisedil to BxEhgeBId althRitio RE is
charac%ﬁpe(a ‘ﬂ&; i) atltoH gf heﬁ&ﬁth %ﬁﬁlgge ldsg%d lb&l\é%g%]ﬁ)rptﬂat "f)era(?s tyj%glt ul

treat eumat aracteri ze
destm?tﬁfl P rReIeBeed mwﬁ}nﬁ}oe Wﬂ%ﬁ%lya singy R4 s agestemissliseatm éf can have
effectd30 biker EEsOS iR ad tlﬁéllimés £REiSnd ¥dnd Birfdly. BOvedl dad 50l.#3icén®61fpatfbdts who
have h%ﬂ @gngl‘e){ha%l ?&i ear% aarJ c(o)tlltlrx]ntle t!) leI/? % h(.)m 01'1A %gma I]y grli] aa % g)(d -day lbas1s

can ave
otThe Pnﬂbﬁ>dsﬁ§ e@sbe §%§Fé ps fasf,-htlﬁberm FgPgtionts et eahMmenem@WMTX)

naive) ERYYE boﬁdﬁl&fhp§ Qr ﬁ@BIﬁ[ﬂtﬁﬁoxﬁfnthF@é NG & cYMphosPaMRiehad th%tlfo&ﬁes can

be useclirD trea Fn"_tl asosrecoanx ? a8y g)éia%%g u werﬁﬁjé\%# img};%ﬂt/lg'g r%&ﬁﬁtorg,eand as
monoth%@d orig C¢mh1®t10nl Wlthee & MEFa e humapiadd @20 binding dutibalich yre Reful to

prevetﬁ hnd%ontroﬂ@fnnﬁﬁlﬁ&xﬁtﬁ stﬁu%b damEh%' d'\é/ﬁ‘_rlas@ﬁa% a@s%mMEhhﬁfaMﬂon in

or in _co at]on ycl ophospham

RA, i a1 s dad wipions TP 8 VP R G R G 0 etod
with tigdaomired CHZY dntitedpgior fotatterpatopeiivt Hithamasveth Bﬂﬁkﬁﬁgﬂﬁk@ﬂ ar

oK (LRGN rARIIAT HRACURESARY et BrERTRLDRKL o1

umanl ze
dlseasawedlﬁeé egarhetnaatw grievaadier bagren eaderuptptesHoBT fﬂme&aﬁa@f@ aloereqragpated
with a Glitfidd@bdITIBH0 bdﬂﬁig gxexbo@eeahea&au@ann Bnébiﬁ;%in&it 80hiWrdathent, the patients

are in a N Aa§ @a%?eng regnnen recearinlg %*man%ic{](gﬂe@é% goldﬁ alto%e&l %fv?n@uS},?Ps on

can be treat ed with the humani zed CD20 anti body pri or
to, after or together with greatnent wi th ot her drugs
used in 40 treating RA (se conbi nati on therapy

bel ow). I n one enbodi nent, patients who had previously
failed disease-nodifying antirheumatic drugs and/ or
had an i nadequate response to nethotrexate al one are
treat ed W|th a humani zed CD20 bi nd| ng ant i body of the

o Y T o " .
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One nethod of evaluating treatnent efficacy in RAis
based on Anerican Col |l ege of Rheunmatol ogy (ACR)
W@ ei0®FG332 whi ch nmeasures the percentage of i nmpCDUSI0EBI040426
in tender and swollen joints, anong other things. The
RA patient can be scored at for exanple, ACR 20 (20
days p @tdd&nCD20rdiig eiibhdy) phis Oyg@keeghamide (750my i¥ Gifigioh ddye 8l ynd 17); or CD20
bmdl?%a%ﬁﬁoggﬂﬁsrﬁc%o&exa baseline before treatnent) or

p acebo. Ot her ways of evaluating the
ef Preaelpdof evaltting Berment dpryanRA isbesed, %A%W%&F@E@rof Fggumatology
(Ac1§ uﬁtbnaaﬁmtmﬁea&bea Eua pefedn@Ye SFURTer&GeH tdnBer SOl Sints; biidnlother

thmgls_,g‘g?lgEPa%elﬁ can%e coreg orregaS a{\@lg g(% %’28 {)t{r‘%ntsﬁ?rg\eemm{ﬂf cogl\l\élr?cpwlth no

can a even
annbgcty tieatpent (eebaselicn hefqtp gamqnt) prrehtone ctithy pladeben|Qiher ways of evaluatin the

%%Weatgéﬁsﬂclu@@ﬁ%yr s@orﬁmgﬂ as%ﬁ@[xﬁp XA yNEor& €0d 8 score structural
er.1 ods

te
st e T ) e P SO P AU RS E T B enon of
or impenaient id &sabibityibaded br) Héatih AsessraantiQuestivdnagoFiA@ neopep ARMS score, SF-36 at
time Sﬁfd&tdumg%§ affdr g&%ehﬁ%@)(@ﬂ%te’nﬁ] m@}t mélﬁi@§6% %nﬂ?(tveéent 1n both tender
tional neasures: . patient'’'s pain asse ment %

(painfqejaficougteae 6‘6011§’b18}né°°(“%7R§7 3036 imgrpomeln & G BT ecdonal heasures:

assessnent patént’ spadreasasnnby visdayan{d8le (VAS),physi ci an' s

gl obal &ssmgsriegivbabdsseginsaasdiseat bitlyitt (Y ASVAS) , 4.

pat i ent 3s mheifianZsedobalossessens efslispase ytl‘ﬁ%é%ﬁ?’)ed by the
Heal t h Asswdgfeirtiagyued digpiliympasure by ShelizAsseqpppQuestionnaie,

phase r acPnts. CR The ACR 50 and 70 are
def i ned%an’g}l%ﬁ%aﬁesrfvgmﬁré% I%soliy the patient is

ﬁﬁlqs(pénﬁ t7@£r9 Qeﬁﬁ@l ?Je%dﬁgly pnfefeﬂbl%q:auem 1£]Qilnﬂgst%tah Qﬁ‘lg{ﬁ’lt cqfa CD20

I nvent 1 on Ive achi eve at _|east a_score of
bmdmtlwy oﬁpféfl@p%py‘ecgye tp écégtfe ahlogst aigore olescw %referably at least ACR 30,

mordPr@draiyadnleyst ACRI0e@SE mACHRBRable wieastTRE0, progifpefadblyyat Biést ACR 75 and
hlh%east ACR70, nost preferably at |east ACR 75 and
her., Psoriatic arthritis has unique and distinct

ra Qﬂg%ﬁh% hesergiony 0 distgradipgespliafetrea Fornspiaficartyigy it crosion
and 8 :BAcO Rarrodth cnle B‘iahﬁﬂ@dm;ahm;a@ Qdbkerdg waa IhbBuneMiAaddCTIe Hintliye

| |
antlboclill?s ogﬁlle mg%l’lﬁ & ocrart? %eaussedvye reyent t@e Joﬁlﬁn;g%g u A e Q?O Qucp hlge%erggn and

17 on '¢an prevent

sympteysof theldipasdse as wel | as reduce di sease signs and 30

Syngt &Bﬁer@gpe& BahihEaiched » meYiRh oﬁfé&tn@ @.6pud 518 Etby @dmihikt&ring to the
pat1egtd;m% oy gcg? ikll’sﬁEg g{hgen%ﬁ}il écallybeffeft:tlrev% anta(;ugig)]f e#tfnﬁa%z ItCoD%I('J Eylf‘@{g antibody of the
inventiomr SIFBM bcows providsfafumtricglauaatipimof Gfeaw aﬁwma riihg SHEIZEIep weighted
mdepbtﬁqj l:lﬂlg:alaaﬂ& iamﬁ&y szrarﬁelﬂﬁs knbWME E]Jn‘eﬁ{é W1t§ﬁ1§€@é¥ actP Wt a numerlcal

| de a nurréerl ntlﬁ\]ﬁ t n of  dise Setaclggl
rnsb 1316 rmp R o g o T LR s A3 PR
erytlemionatioCyrepadpanmtieRieukaongy 2002, toTlF-6Rlateatibafliedio diubleaisraded DNA
are b%ﬁetvéci‘/tb Ea)ése rgﬂalt fBIe@t aiﬂld)ﬁi%{ ﬁl&ﬁ'éstaﬁghs Bﬁﬁwx@ PQttentQ uécl@l%{)mé ﬁlﬁbody treatment
r an Gescuk Davi s, t erae%’ﬂ@

can ‘?edli“’“’é%@tf%‘ﬁ’i“l? tq ra*ﬁbgafe &W?ﬁé??é‘?doaéaélgm?%mdi?’? fe?ﬁe Giperum
creatidine RR@eTREA bogyod 200y rind 4A1EdbEBR br in Aditiodngeliies cindbe monitored for
leve? ?P a%&neuclgag- a&&? eg a%lbo &0 GS}b e%é{a%g?dtﬁh@ S Emeh& @@ISLE include high-

res an er mani est at 1 ons upus Patients

 doseypressigroidpepdanoripehepherida@Pelt  can be nonitored for

ti @oﬁd?loir@ﬂ@i‘hés' agd’ a%rou%f &ddrdesS oftRd ji jbifis, Ancading ankylosmg spondylitis,
psor@?agaéthlth (P (Ilrbl'ﬁll,s%ﬁeeasep u[g?ae eﬁt sgc:g:gsr% ?a%%e detenmfl?]cfé by J?lfdﬁtg‘_i patient and
physhfian globrh essesetoyt noasuring taeleli t i on, patients can be

MO R o0 S dib@bns A vk@ME ket ;anaﬁp ttrlaé?da’&lt &ﬁ&s cﬁfé@tlyb@ﬂlaﬁ@n t6Ulikase

ant ] bodi es to doubl e-strand nt s

sevefipyc PAigRs FifbgrRorBkEomy ?F"é‘&%stt@r‘%‘ilyd’éﬂ%ﬁ%ﬁ‘“& e, S 216pical
cycl ophospham de (HDCC). Spondyl oarthropathies are a
group of disorders of the jd?nts, including ankyl osing
spondylitis, psoriatic arthritis and Crohn's di sease.
Treat ment success can be determ ned by vali dated
patient and physician gl obal assessnent neasuring
tools 45 Varlous nedlcatlons are used to treat

o s .. 1" crc o, - o,
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5 steroids, anthralin, calcipotriene, clobetasol, and
tazarotene, to manage the disease while patients wth
wor@esi3e2 and severe psoriasis are nore |ikel ypeDUS2003/040426
enploy system c (nethotrexate, retinoids,
ycl osporine, PUVA and UVB) therapies. Tars are also
Stml%éafafa “gﬁaé%@tft% Flafstaend aphigraroiene dpnpes e Giseast widlgpgieys with
moder6t® ArdR¢vaIS psokibsikRire Mﬂ%ﬁtd@pl@@?smmetﬁdﬁemm&ﬁﬁbﬁm c®dlbsporine,
I |4 :
P R o SRS e, il e BRI R popery i
°°n5“1§’@$ TeBifgns: ‘W@?@m@t m%@zﬂf fregiaenE awthmr@w@@e KayifegtRsnsiiede
equlplﬁfnf £28 Héihcat&cﬂsphc@ &l th@dfﬂg saﬂdﬁeS'yEtgzﬁﬁ &d@ﬂlcaﬁbﬁé I@ﬁlrﬂrddﬁéed&ﬁhﬁslde effects,

mcludmﬁ gyperéeélssl rg g (&2 Ecimoe 3161%%\% %S;%Fsg%f ?1 1beasl,%| kq‘%qﬁy dlseasséeagl €
gastroinigesing tuprek: @éﬁy these ofrphwea@@ytzdmencrqawlthmw@enceﬁf skiijcgncers. In addition

to the £18JA6EeBoe ahd WirAEHEHok las@&mteti %tfﬂ ﬁl@ u§e RELHYE ﬁlb@;ﬂ& eph@t@ﬂerapy and systemic
di sconfort associ ated he use of

eampY I LSRG O PhER A ylera%an% otgrF P Bipprer g o tei side
effecty equi re cycling patients on and off therapy and

noﬂéatr%ﬂ e@l&aéy' f&%&dn@s 1?3%%@&‘5&%@91}&&@ inrchﬁiba‘i‘ ﬁgns and symptoms
effects. 15 Treatnent ef |cag%mvor psoriasis IS

of the %@gg@@&m&?hyﬁz&zﬁq 1 Globah fssevarny fhapges 390 Esgriasts Aprcand pryerity
Index QST @B, Ps@fasit Si@pthnsBasgnent(BSA)ddopgaréhyititiibasali® céddaioa | The

patmn&%t? fe Slﬁém% ngrP %] gﬁ%@%%?&e%gntgﬁ g{;’ IV?SEAI §nai%[g gé%le%%laq to indicate the

Sever | ty naex scores ori asi s
degreepd §@§’§ﬁmﬁvmﬁqﬂ3¢éy%@@f?ﬁmw with the baseline
C Qratlintsin@f expdrivice ap ailfisRA fea&&ﬂorbﬁusﬂﬁ&aﬂ&ﬁgmﬁﬁﬁd vathi tgeg] ﬂrsy infusion

ofa th%lhr 9@%9 u%l ft;e%ea stylrxrlgtgrtns oagy tOPeel r%ér SnH enera are ngerscb"i.‘l eﬂltjlge%wal
intervegfiene THepasympterps ipabida b'st are ok lipyitpd ferﬂusl ﬁ%fer@kﬁémow@eeseawmcma

headadh&fbhbibt@@air@ aplde@ha OFt wbm bSdeQAbIE @k b BiEka S YRR Tetbds B the
i first .infusion eutic anti

t h
presen% 1>Ilwen tion to mlmmlze ulx sion éeaétlon% % {haxp aél?_egét ?the 151}/%1? rn ev%lin%tﬂ | g

tons vary
treating e disqpeed lisddsed tiyadminiytennts] aénmanﬁh@wwmg evbodyrvdbngid ¢hepribody

has re@k& oA RS colnblt@%ﬁn@@e pbrident Itf]}lt&(géldl @ndfrgs\(lesrm re@d?léd 1hiSdidnl (ARXESsymptoms as
usea ur arl ea cne,
comp T et R 1 B TRk SRk i g gibody i

2H7.vi¥6eat ment met hods of the present i nvention-to
m nimze infusion reactions. Thus, another aspect of
the invention is a nethod of 25 treating the di seases
di%&486sed by admini stering a humani zed CD20 bi ndi ng
aMepdadidy onvheindicatior th ge @satell bddastorshelevatetiticddsingthatia @hysician of skill

in the ﬁ&!ﬂ@!)u?c{'@rﬁxmga? R/ﬁﬁ] %Q{x bgyl%f%‘f 2 in%nhyn Wl ge Jdﬁqﬁllfsjte'}e% 3{ :Pdosage that is

reduced infusion re tons as are
efficagiqug Bf 1he Pttt 94 thed Rdivetan(hyle oG g fyffectst ﬁ%r the treatment
of a Ch20gkiiideshc&loPéh abiohthivagdisade) tbdlﬁgtaple&xcalﬁr Ieﬁ'ecu‘lle dbége il be in the

end d| 2a
s PORARBOREC AL IR W S LGB bR A0 SR
embodispqn, the dpspgetrange § RBHITS wetn dlnisae efnaaquﬁr& pt ttehtmeltt laga CD20 positive B
cell neamshlbmsimsodg fs atifiBistedY RALAnNoB00-375 a@xﬁdmrme%@maﬁ oﬁiaueats

A28 bt S 4RO ARG (BReksy | G5 RhoBl i con
antiboflierrand hpananiped anth€R20 antitfodigs @m@xlvgmsn Mll\be a@amimd top bygran patient at a
dosag@dftl th)i&lw &7 5%;5? AR treatt b %ﬁé"xﬂ) ﬂe&ﬁlﬂl \youﬁifbt: %‘iﬂn}ﬁﬁter one dose of

ge will be in ran bout 250
the am‘ém%tﬁomaﬁtsw% %322 § flOgmg/(ljg elfﬁs we?groétreépxgbtr gyll(g%’g B¥ a2 Week interval,
then a 2oGhd B therdme hnovornd antﬁﬁﬂ?@ﬂiidmiﬁlﬁteredi Gencdihs NYE patifig @cdi® such

treatm nc§Z\§m?‘9§/ é\!xpg eSJéJ%Q é mE'l& fsuéhtﬂr% én?gatn%?{%ea&%ri 1%

posT't neopl a e ant | F%
anotheg fn¥ing feginsn, @erleatﬁ ﬁ%@teri FiylowgradshHL sergverﬁg\;r fpeks ot vergipa of humanized
treatment of patients suffgring fromB-cell |ynphona

such as non- Hodgki ns Iynphona in a specific

enbodi nent, the anti-CD20 anti bodi es and humani zed
anti-CD20 antibodies of the invention will be

adm nistered to a human patient at a 40 dosage of
10ng/kg or 375ng/n2 For treatlng NHL one d03|ng

. ] - . o o
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5 2H7, preferably v16 (375 ng/n2 weekly) foll owed at
week five by three additional courses of the antibody
w@bkamg/ost3eandar d CHOP (cycl ophospham de, doxor ubPCi/n$2003/040426
vincristine and predni sone) or CVP (cycl ophospham de,
vincristine, prednisone) chenotherapy, which was given
2H7, ﬁM&ﬁlﬂy 161376 mgae kg0 lfollbhet’d&:ﬁweek ¥ied tgyshredadditignplegurion of the antibody

plus stra%d%r%e'@];(ﬁ (% ﬁého 'ilénguhes doxh blglﬁ ng%gstﬁﬂéjdngﬁ 3ms01t1 6t @{@S age

unmanr ze antl

(oyclop@qmbamdp éflﬂilﬁnsfl@ P meey e&@éé%ﬂl@&%@@ﬁﬁ%ﬁ%eegw‘v’@ﬁo thyee

Cyc1estvvo doses, the first dose of 200ng is
ni ste ed o one f Iovved %}%qﬁ&ﬁ]&ﬁ bod
ﬁﬁe&l&)ﬁg aQti.ers énc%n,F grfl eorc%men n%Xoaa%e §a§% 5 Osaantl ody

is 125mg/m’2 Samgplatbte ebougngm@doséa @Uﬁ)gmg/gé gwgn in Ms 337 gjﬁﬁrst doseof
200m&F 8 ngtéig@ngmiay S WP wed 1 43¢6¥Bad RRQIBNOMP 3R 1 5.5ln Giffrent

i e oo bRl 800 S35, SHROBLATAN, ome

475mpB00re) 525mE S50y, 6Timeai0Dyg.or intermttently, as
d eltn.%remng & stthé &&O%mﬂ§k an@&:he@ Ef BeKihdehtidnRard Y3 @diBkhiSE8S1© thefatient

ent " a nlnlstered a %, y ﬂgéﬁ E us i nfusion or
chrongeilycoa iereEeEY- s drigyminsd bE Flﬁe BEEY S &i¥fit s such as
f ex@ﬁtlen@hxhirﬂsﬁned bdtﬁg’ﬂbyﬁg:rasmaﬁfum or ubtukrerpusly maycExperience adverse
events suah eis cfever (hh}ifg, b%]Lnkng gén@a‘ﬁgn i eﬁﬂl Eﬂd%zégché uﬁuthlle@a@é/& b$fmize such

may receive an initial
advergmelis ﬂlemtlﬁg meborg@(vgyn igitialpnditiopipg doses) of s 0tioR fofjgrveg by 2
therapeHES RRE Uhd GndRSRg dOEAE vEIDFbwdr Giah the thetaetcsipsews ¢onditim the patient to
) g{ilv\g‘r d%han the therapeutic dose to condition the
tolerglS ¥EENT6S 20 tol erate hi gher dosages. Route of
adm' nistration The CD20 binding antibodies are
?]19 5{Ia ’glggtm%g a human patient in accord with known

as by intravenous admnnistratio
as The FROpinding atyodise pre pdmipitiaed tpf Burmag RALSY AR acsrr Y q]“é‘&""g?‘eﬂ“’ds

such bd H?Er‘ntra@‘xioxg 5drﬁhi§iﬁti61@é]§ Qid S bolhsivk byadwhigmolls dfysion over a period of time, by
subcqtﬁ?u&g%%sﬁgggr mﬂralll)%n[%ontre qcn%r e?ob%%}?ﬁw %kﬂa—ahﬁﬁlﬁﬁn@?fs&ﬂo%ﬁﬂ itMrathecal, or

'ec a al atlon routes
inhalgjon eTuh, lggnetally bmtrawetﬁ@uglb%wan@ub@m%@@as

admi Jh e%ﬁos&%hén@ e hirRan@8l BVRAEHOIEIREdmididfteed by iffdaer@e inBisién with 0.9%
i.s admi ni.ster. d by intravenous infusion wth
S°d“’(‘3“@i%‘g%%lé‘ ﬁ?@?‘?nd'@m‘gol ution as an infusion vehicle.
30 Combi nation Therapy In treating the B cell

QR BN B, $eo s %I bed above the patient can be treated
W|th the CD20

bod es of the S
| m}’éﬁiaf’%hﬁi PhceH a?ﬂplﬂw Fsarh oHe, 8ﬁ 8atlent C?‘Pg)r g@ { % e\xrgtgtthe CD20 binding
antiba@J&NI the reehr identian inchrgunotidnevith pee pr mere dhgeapquti¢ ggens such as a
cllemn%e&%eqﬁ el{t g&' oftlirug Iégﬁnem dpi20 gfnﬁlgg @Bﬁdd?@h@)be SRhideged

concurrently, sequent

concgrFangy, PP&F‘?“H@IYVW tlretng eh Qﬂﬁﬁleeﬁ’éﬂiarﬁ%ea?‘i aéen& d&?ﬁ“ nogFeshpRigpess Witk
otheﬂﬁ)erﬂaply eSt@ABlﬁlﬁ lchbﬁﬁﬁ&ﬁpy\fbrﬂﬁpﬁ&nﬂteh@tenm malpge cy&prherilamitle, cytarabine,

melpgzgaclﬂ and mlto aaﬁ%onﬁ gl.ﬁs AmM ar? %dﬂ@@&a%?ﬁl& m@yorﬂnﬂ)ﬁ lcﬁé%therapy regimens

ophosp ne hal an and
for trmttme NemHpdsivia's bma@mﬂfeﬁﬂf%l oying a@ﬂ@lﬂ“ﬁg@“ﬁfﬁé thg HPR geejmsat
cycl@pgml&hﬁ'ﬁmﬁﬂ@d's aﬁé’xaﬁ QEHs 4R BGiambaxd (dbroadicint gydroxydoxorubmm)

Vmcﬁ?@?ig_q% og'i‘“hr@n%-ﬁ%‘moeng Somﬁhmgca 164 1569%583&11 @Ea‘é‘o %@r and

embovimess, iby €030hinding e@b(am')ls adm:ste@ﬁm nqtle(nale 3%%??1 Hﬁ’ie%ﬁ icombination with
one E%Q;E@&MQ ?3119% Elﬁfnmmrapeﬂﬂc Rehids $ doR&uidX) 616 Ibkphaiide] vincristine and

e oL (SO LTS oS, b 5005t AP
lymlﬂlﬂﬁlh)bﬂdzytedl sittead mthCB20entitdt o the ppadni ieventidnrin Wm@@tl{’m‘@ﬁb&ﬁo}’
(cyc onho n%q]fuﬂld %I))lo%lclw Mrlstﬁg&dgl:eglg%ﬁ@ tlﬁfapy} bR 'mQWdﬁ}th the cancer

erapeutic’ agents o or ubi ¢i n,
cycl ophosphani de, vincristifé and prednisolone. In a
specific enbodi nent, a patient suffering froma
| ynphoma (such as a non-Hodgkin's |ynphoma) is
treated with an anti-CD20 anti body of the present
invention in conjunction with CH(P (cycl ophospham de
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(cycl ophospham de, vincristine, and predni sone)
chenot herapy. In a specific enbodi nent, the patient
W@ edoftiesdsmy from CD20- positive NHL is treated wWaTUS2003/040426
humani zed 2H7.v16 in conjunction with CVP. In a
speci fic enbodi nent of the treatnent of CLL, the CD20
patlentﬁaﬁkﬁ trrgfehivift Dwagrised CRYMHining petiedy of fre EPitioRie coEnatiR Wit CVP
(cycloﬁﬂ'(b@ﬂiiﬁﬁuh@ R/ﬁ&l‘)étlﬁM ztnh p@ﬂl&oﬁlﬂ) cﬂéﬁibtherﬁfy frl ahhg&ffﬂ bﬂn&ﬂn@ﬂtdthe patient

e aut di. sease
st BB ot Rl PR QETT Bt BRE I B, o
SP3°1f19 ambagigtent of tfb?@mm? @ &L dhaI2A binkies GODGLY i adiniyigred in conjunction

mthcﬁeﬁﬁoth@x@ﬁy\ﬁﬁloﬁéortbbﬁopﬁlﬁa?rﬁﬂkahcf%%n' on | n conJ unctl on
a second th eut| c. agent

?‘? %%@é‘%‘?% ﬁ?r autg] Ileargfafei mgdlﬁfﬂs ?scraare%zgove the patient
can bertegcdmth the (H20 GID2i0g @hliudleng‘ the@manbmbyltumam cdpfnction with a second

therap@tﬁllghgﬂhts&gﬁ £ Qn Mﬁb&ﬁﬁp§£§1¢e)égen§ 1% gerL 5 ﬁllﬂltﬂéru% rregﬁleﬁ et @525] Binding
t he I mmunosuppressi vé_agent or

anuboﬁ}b(ﬁm P%@&ﬁ?&?@éﬁ’f@g“gﬁnw sequegtializ pr "tlthé?’t‘aﬁ Vlth %@munosuppresswe agent or
upon noAMAIMNAS UHREE @BI5othe thag@i ThCimthuh@umebsdiviagdne tate atmiditi@edbbihe
same %"i‘é!&r 85 Lsetﬁeﬁlgg segi;%ﬁl@ig% a;t hﬂﬂ %%em?c% g}ﬁx&%ﬁuﬂoe ]%rpsgwﬁggnt will

rererre I MunNosup sive a
depenél@prém faeﬁrsmﬂwmﬁ sf disorder belag ﬁ"g“tf’fl revellpp e prtienys Hgerder
b eﬂrﬁt@mbﬁu@ﬁ%@ﬂe adnt&lubed aa«elh Readpatd tesfdpy Sefdd t6 EdBEt?;bces that act to

areSS|ve used
supprets%or masﬁ(%e mune sy teom % u% ergn (S:lézg a%eﬁts woglg %nelfuqo!a sgbﬁ[ances 411:%% S%)Press

lﬂneagkdu@ft?e 40mﬁéat@grg'epemwlf-amgeatem?wwn Siredsk ﬁg%ﬂ%@l d
Examﬂﬂéb(blf aﬁeagsﬁtbﬁ&aﬁ@@@ldg !shalt as%ldl@cféﬁﬁ&o‘éteroiay L@k bRR@nihD AlbtEiipr@Risolone,

at e 0 r
and derz%ngek afoﬁ natqfl- é g ?%gtelg(ﬁ ggSS dﬁﬁsézatgloprme
(or cyq:lmbbanbbeﬂl@t iEtherie ghm sdyeme raastlcgﬂ tmwb@mmel; b@tneqrmﬂ@bs glutaralgehyde (which

masksﬁﬁe@@m atib&s, aEf@Jleacﬁg ﬁ%nlga‘e? :Nogﬂ?zo 649'@'}%%1—(1&%3%(5%%&%@53& "MHC
- 0- Su I tut.e r,mal nes (see
antlge]@aqnw fragm%%sscyﬁl??jmn ‘é‘ﬁﬂ)ﬂ?eooﬁ (ﬂ(gle recgaﬁor antagonists including anti-
interfaggney, efp ko8 plndndidieantiitdmot ivetogs fagorarpnsighdes; s@i-uBaCt iy fcor-p
annbo@é@&&ﬂ-, dufdE) antBBcﬁéE‘B‘ﬁJ 3)69‘111 5 Cepg)lr %%Aﬁ% daﬁ&‘i?ﬁt a(lé{%h&“

1e IMHC ant i gens, escr

heterolpequy gntighygyhocinglow] udp?e*twrﬂaodﬁﬁ el aui B OrWCCD‘“CD“a
anuboaiai, EQdRSegide cdmdcamfgaagme binging @dyr&inwmorom%pumlynem kisiem);0r
strepto se;qf'(ﬂ*e B; sg gr?a%e wAaogBNA%io gméet,;ﬁ&g% 61?%%4%%crpeoxyspergualin;
rapemyges e 150epist ttb$ Pet. ¥l W@negcellawpptmtfw@mntsﬁ@@veogiaé Science
251:45023b Qoo B; W R/ ROMi&SWOBND1 133) a8 ITlcBLkieProLanitiied@H L1 09) such as
TIOBéand anti-lL-2 receptor antibodies; anti-L3T4

dnti bodi es; heterol ogous anti-|ynphocyte gl obulin;

p alfpr The ] rieemetqpd thetisaibé petiem tan-LEBSted with a CP2CBAY o@D dhe

mvent%tlrl &ﬁﬁqx!lcﬁ& wﬁl%&‘ SHSe ?r Bﬁg f»ﬂl ﬂgﬁgg)@ﬂ% %fu?é 81 AR D Asedse o ik Gnti-

rheumgfe‘-{@t&f @ké’r Wé@‘%‘mx E P&t ‘B%Ibsﬁ’i%’(@ag Jtlmfa&mawowgvr om
HUMIR#™ [igistimuntak50Bott Bseram)BARdmwlsmmgﬁal REMICADE® (infliximab;
Cento%_o@ e fq\}kp\'em I\#Br 5 %Ergerp g#?ner B@&) Cﬁl)\?-Z u@ubiltélré" ’]31\314'13\]3

rece p Sci ence
commonjy usadsiy Rixgpe I(Yiwﬂoroq'm 9@?81@@@6%&?@%&@6@%%@& 3yerceping
inflixithal§ @iaihmbﬁﬁbﬁ%&ﬁcﬂ&ﬁﬁﬂeﬁﬂﬂﬁ ©1),(CoRt (B48mbESY), HiLicdyclas, cyclosporine,
Staph%iococcal rPttotem A 1rn e toerl(d: gt F(I;E n V\ﬁiaf]ﬁunrlal?)e %1%%01%)51%@1[ #.\bo%}/] thgt bihds to

TNFoj fpflesirhdbaye qhmeoemp@nleltai gtibody thit bindytodhE aoEtamm isgf t he

“rmibridhdh Q¥ AFiof] fnldgﬁ chM%BQﬁhé S5eRIE hgﬁg blﬁl&ﬁh%g)rtﬁﬂ b tﬁe ﬁéan 75 kD
rheumat i c_drugs TI\%R% nmet hot r exa

©75) E"HJB’rPeérf’%srfé‘it‘Hé?"e%‘i‘il( frkediréheSe WW& %?umaPI[ﬂW R}A"F I?)i’n"en“m‘1
treatme@ AR A, FeN8Y, “Glidetiies fok @b MitiraE@ehi®S sheundRAVAGiYs” Arthritis & Rheumatism
(1 efl unom de), REM CADE(r) éi n.flixi mb; Centocor
Inc., of Malvern, Pa), ENBI% L (etanercept; | mmunex,
WA), COX-2 inhibitors. DMARDs comonly used in RA are
hydr oxycl or oqui ne, sul fasal azi ne, methotrexate,
| ef | unom de, etanercept, infliximb, azathioprine,
Dpenl CI I I am ne, Gol d (oral) ol d (| ntrarruscul ar)
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5 46(2): 328-346 (February, 2002). In a specific
enbodi nent, the RA patient is treated with a CD20
wa@paokbosdy2 of the invention in conjunction w thPCT/US2003/040426
nmet hot r exat e (MTX) An exenpl ary dosage of MIX is
g/ wk. MIX can be adm ni stered oral

46(2): 32%3‘@ &%E‘t}?‘&%g?}ggwl ySPeqifemberiment, the RAraents ﬁ%?f?ﬁw%g%@ andbody
of the gyparichyih Ednjuggtiof 1l me@hdtrexagr(MMK). t ArsexenpthriGiosdpn oAMTX SaBme].5-
25 mg}k%kpﬁtrk‘%ﬁbe%ﬁms@rgd &El%%&%é%a%&u&y CB20 bi ndi ng

I body of rnvention 1n conjunction with, for
e>ZFahtB? féeamR%tr?f tﬂéfﬂé%qg)qu@yhef: AToFipticiafiiyis afdCaohnisdinagse bp patient can
be treatddGrith a ODZG\MdﬁgraﬁhboBﬂ)f).he inkBREL c&ngaﬁlam Rk B exdnfplE e cade®

d
(mﬂmm tfromdr el B g’f I\Ia? m%é é]]ﬂ-ﬁél#gsp < Ose )

I costerol For
Héeatn?eetafqrrﬁio& m@}ﬁdegbgbﬂpsaswscostgaw @ﬁ’plscyelwiloslpbamlde (HDCC).

ad"& 04 %ﬁfe&@f Profidsid| %a@n{d Sing a(ﬂﬁlﬁlktg&wcmm bﬁﬁﬁllg h{{t‘lg&iy @Htonjunction

treat nen st er
wit AP SR RO P an ) SRR ARt AP o i
methoggxatpir¢tinoidyresiclosrorigex i eA and@fVibriirahs. Iopud codpdimémnahe pRivss patient
is trea@FittHMECHIVBERRL EibodyRe Q&Ea@@&%ﬁﬁ%wﬂl BRieRAR. aSi S
patient 15 1is treate with the CD20 binding antibody
sequentially or concurrently with cycl osporine.
Pharnleaitiod Feniulgiahs For nul ati ons Therapeutic fornul ati ons

ofThLQ&utm&%ufaﬁ&Qm& @ohhadh ﬁﬁb&afeggse {aa@c%&%%ﬂﬁ@ o W&

the present 1nvention are prepared for storage
inventiop g ﬁ’ﬁpaé"ﬁ‘ BRI Ao hiehapas s dgired defrsef E}Fltypmhuownal
pharm\meﬁthalmtdem carri2fd, eRéNFIENRRE htilizera tReMm@z@ﬁ’ﬁMaﬁch&:tzcal Sciences 16th

. e
L s e e T G e
carriers, PRAFUNYS, or pAbizES aie Gerisésrto Tegipipi 4t fhe é@a&ebmdﬁvrafqtretms aployed, and
includ@bjifeR w&h s@hbaph@m atratA@&ﬁjﬂieablgaam aGi@t &oki6idmts Qﬁﬂﬁﬂl@g BEHG acid and

or st abi reci
thi
me ocriune é)resesrvatw a?sg%na(s: cécniidec me)t(hgﬁ)enzisoll aronmgxa}gm elﬁwde %ex etgomum chloride;

benzalb@ﬁ‘ﬁféﬂ@ném banzethoniph okigrivai nbenok pytyl gt ‘@nz}’hﬂ@hdt ﬁé’# pagabepa pick as
methyBdt RSyl pﬁrﬁ’ﬂeh Q%édﬂél%@rdhﬂp E%Qh&%oﬁ@%&{tﬁbp arGil-&esddow molecular

[es S U ch
welgh{TFerl'Hlaae 8 1.e 10 r{% dhles og}ﬁw \‘J¥ ﬂlﬁq %ﬁ?r%tf“ Flalgnm gelatin, or
mmupalebuitas hioimphnhw mn@wls@é a8 Qﬁm@m@demn agid$ syrli aj glycine,
glutan@&n%%ugﬁelhum@&@&w 8 1yﬁtaemiosac&am{d¥4 d@arccﬂag&; ¥%hd otter

apens sucC

carbolg%rﬁtgsdgﬂudmg §F\éo<§% %annoF %rélpw,oqhgat@% qugtﬁ é&?]é D%IA Eu)g{ars such as
sucrosg-npemthndklpscangriiplc st Sotuog cduoter-inslsediab a)ldmmvmtg htmpldxesg8g. Zn-
proteu& J%ﬁlgleﬁzp)oé{ﬁ/omn 1&&' s@"f'a%t%ﬁts ngﬁ ééﬁwENd“e %LUﬁéﬁfC%hmﬁ"po@éﬂlﬁ&ne glycol
as serum al bumn, gelatin, or i mTunogI obul i ns;
(PEG )hydr ophilic polymers such as ol yvinyl pyrroli done
arfxagplayg st CIR0 ehibady fghyiaiiciesre degdribié i TMTDR/56KH RakAessIN Mcorporated

heremgﬂr %%&eqhar : Cf-ﬁi %rﬁﬁl%}%n 1s%rhlgtln%%1{11ﬂ§ds%m RS n%&t}) 1§u%ﬁl§e dmtl—CDZO

I Sacc rates i n

antibogy 4 AR A &8ate 50 RAeehless, 0 SE eI fla9ho B HES ySsdle 20 at pH

5.0 thaBas ERdnuns Tl:gl@ﬁfé oBt6 PeafStoraBdi DBSE, Arma%& eb20 fofrSMAbOT Gurterest
to

or .sor bi form ng ch .as sodi um
comprpgs R/ APALIED D BEG ottt FPPeT > RO e Ee Eoe Bl
0.7mgfdrpolyembats 86.1md SterileWasr Huiglactas, pH\AEENEiMnotFZt bIRENE piBTMcantical
formuﬁﬁln%&{l;méésqa 80 Qi\/lysG@Lm ac!eP g@om a@ﬁ?ﬁp‘l& @[0351’)& ﬂ[ 5. ???e@erably at pHS.5,

anti body fornul ations are eSCOI‘I
desoé%?}ﬁﬂ%%%‘ffﬁfmflﬂﬁ BFER 8EPPoU8: R Walfseﬁ@fléﬁ@@t of about 2-10%
wiv, anitetiyEalcohdd by ApkAdriatine (USS. 8,111,586) dydphilited doselationy abgtaitiéron

25 .MM
B L e B e T e R
pol ysorbate 20 at pH 5.0 that has a m ni mum shel f
life of two years storage g 2-8C. Another anti-CD20
formul ation of interest conprises |0ng/nL antibody in
9.0 ng/ M, sodiumchloride, 7.35 ng/nL sodiumcitrate
di hydrate, O0.7ng/ nL pol ysorbate 80, and Sterile Water
for Injection, pH 6.5. Yet another aqueous
pharnaceutlcal 40 fornulatlon conprlses 10 30 mw

T T T I ~ i I




10

15

20

25

30

35

40

adm ni st ered subcut aneously to the mammal to be
treated herein. One formulation for the humani zed 2H7
wQa0was3s2 i s anti body at 12-14 ng/nL in 10 nM PCT/US2003/040426

hi stidine, 6% sucrose, 0.02% pol ysorbate 20, pH 5. 8.

In a specific enbodi nent, 2H7 variants and in
reconrtittd vEthl aaﬁ1ta31|?ﬁllu\éﬂtﬁ) d }Sghfp&ﬁdiﬂ,l&oacllegﬂatlal and @Hga;cmsﬁtut&xﬂformulation may be

.anti i stidi.n ate, 60ny sucr ose. ,
adm"ﬁg‘feéosu%ﬁ!ianeousﬁqnmﬁ Bapel Ry g §<L§jl "EE8 i1 e vater for

In pe@ﬁomwwra&or trHBm@nized BE7 faoirmid b entibasiss atl@rlé mg/mey 1@ nidustidine,
6%5&%5 @bmgaysgrbgtggﬁ @6e active conpound as necessary for

ar _indjcation bein
P e PRy PPy IeE LT B B st
antibadhneT0s bistidinb fuifett, Seagil mtther, 0.2 Reiml eodgsnybhte 20, prid Streile Wager for
hjecgﬁsglt%ﬁpge to further provide a cytotoxic agent,
enot her apeuti ¢ 15 agent, cytokine

PRy a‘gfewa‘e &ogy’ a0 A PIRRALS Bifestery for the
partlﬁlﬁl“ InGicatistthg &satadlygtfasipthosa widli cofplemamdry intidiiestitando ro adekgsely

affect eaccz‘he t]{e? Ffp? e CIHQ nc%rh 2@4 c‘l:egxagll %ﬁhlee ‘éc)e ac thxn,e;gfex?tccthér}{(ﬁherapeuuc

ents s on t he anount
sgenppydise ETFERSRTeSSIVR saefide GPerfYHl‘é‘taFtb?P T ¢effe sty ffeCYG?SPOfm aran
antib6dyIRABIRIs Alcelll] SO briba¥hich binliy TEFAL IYETH: effecliitChndtul of sufladiienagnts
L
and dttr @pters discusprnbeves Thpmg ate geperdiyuged fn therampdqsigeiog igh administration

route@ Emiesa;}i@ed nelas &%&t fref) 1 0% thb H@etémg exe;db;em tsaggmy al so

nt r.ap r
by T %26;3'& é’F € tep 8ﬁ1a§f %so e en%- u%)eg m ng%' IIJSULFS epr?pareg f?r exa%{eeby
coacgmtzymieq'hmg@s pichy intfrigeial @gngxon,ﬁy@ﬁmbtdfwwﬂcglmgg@or(gplatm-
rmcr&;%s@ltaé 43 pfﬂ% &[eﬁﬁ%ﬁﬁ&bﬂyﬁ&) %Qca@gﬂe‘é -rbpBREY, ﬁ%t)ltbﬂﬁydr\?gt ®livery systems

m cro I vel n. colloid
(for 'a‘étflli’l?/g (Vorge&? o ml I'?SB ereéﬁﬁgﬁc?nai s1o'nf, 638@ 8ﬁ€ %les agjy %anoca%sules) or in
macitnouisiap mclﬁs:hmﬂues aro disaldsel in Ra@ningnan Sh@amdeitghieSsierpgaril 6th edition, Osol,

A E@q@@@apsul es) or in macroenul sions. Such techni ques
are disclosed in Rem ngton's Phargaceut [ c
1 6tHS RSP 59377 Preppigiions mayce prepared. Syiinble
prepSbthaihdiele sairip@masble pragjoa@rodtolidnsiropopicipelypere pataimghg the antagonist,
whlc§H1at|rn@eg lar% M@M §tSha! %1 aﬁféﬁg @'gr]ﬁgs ()ﬁln%&d?sule@ r]@ﬁﬁﬁl@st df 9@§med-

e sem -perne trices I‘OpOIC
releaprypafiget imclds ﬁ@lgﬁsfﬁqsﬁgdre% (’?ﬁﬁ?’%‘@% P%‘Y(z'hy‘ii{x’ﬁyﬁtwl’ﬁﬁthf‘ﬁr% or
poly@[n@lalcahot)hmﬁ@ﬁm af s.ehape d,72,410); tslymes ¢f L-dhitdnis gcidond, ethyl-L-

glutarr age g%p Saldfzb?e eﬂ{y%)a(e-MI g%tagfdegry(ﬁ\%l? ka@tﬁ:‘%cld{%ﬁéf};cﬁg 284 w&ﬁﬁegsesﬁch as

W@Nﬂ@@%ﬂ%@ﬂymmhﬁwgap@gd@f lactiyaciggglycolic acid copolymer and
1eupméle»aeafatamh@}b&>olb@l> )Lydr@@twia edid.des ( U.S. Pat. No.

3 91
%%ﬂo{lft (9 ge l%sé{i ot m Vivo Cdelrn%%La{]b mus F%s%n% &}‘ng is rearilly accomplished

meles sustame(? rel%ase

non- ene-vin
byﬁa@mnahrelghétegvﬁa‘etbhelem'aeneﬁc aci d- gI ycolic acid

copol ynmers such as the LUPRON DEPOITM (i njectable

m crospheres conposed of lactic acid-glycolic acid
Artigles of Mappcturg gnd Kify oy ol i de acetate), and

pol AnofBer(empodBndnyalitte xnybutiby is bicardedd of maffestufeprrihiag myerlsugptul for
the t%m%%pauto%édng dl\s[éaéég’ar@qmt&}l' cgﬁdﬁtf%%ag&] Cﬁ}tfﬂom% c§r¥c§r§ kdcKas non—

NS IS rea acconp i shed nthro
Hodglig# Wrhon TheARSFIB AL FABRISTOIR nerises § R S%f aB‘f ‘R)Eﬁ?ffpé%‘f%ﬁ Shon o
assoaﬁldi \*ﬁthtﬂSe cAigida eSuitsyidoathin@inchaf, fhiveanipiey Bawdes,oials] syrigpas, etc. The
cont%uers 1Fa |26 rme%% aqrgéeltjyr & m%t%gglsasggh & glan%; ﬁ&s%@lﬁe &b%ﬁtnng hold®@%

ent aut’ol rmune ses ‘and rel at
compgitigh Whu@msef&ﬁﬁ/e @Dmnwhq @nd;@n@mﬁlsvemt@ﬂle agesy B‘ﬁt (g example the
contiiRg gl’éﬂ/ BE 28 it VERANS ERutiod B3 0B Jid @i\ﬂlg@fstoﬁﬁfﬁi«fr&ﬁﬁwﬁ}& hypodermic injection
conprises a container and a | abel or package insert on
or associated with the conttdiner. Suitable containers
i nclude, for exanple, bottles, vials, syringes, etc.
The containers may be fornmed froma variety of
materials such as glass or plastic. The container
holds a conp03|t|on mhlch 'S effectlve for treatlng
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or package insert indicates that the conposition is
used for treating the particular condition. The | abel
wo@roo4pssknge insert will further conprise instPCDUSING040426
for administering the antibody conposition to the
atient. Package insert refers to instructions

needleg URTHEPS 1oV BRET 10 e oS ibai i AT A0 Rind i eikbRgs f th invention. The label
or packdge rnaptemmdates trm ad U&iﬁ;ﬁsmontlm&d f6:aRhtd fhe mﬁ@rarrahﬂlm abombel or
packa%aqgsexjt Qﬁ’ll rise ms /10’ns g&%im%lwa rnell d{ﬁé antlg'o on r?oswéon t?_]the patient.

tralin Catl ns an rn| gs con
Packagﬁeeselefefeésde Bsteptiopegyeterndrity lpql@elipetcenmqmal méagefrﬁ thdiapaufig products,

that anfz\El lﬁ&ﬁﬁﬁﬁ@bduﬂtﬁ&h&cah&g' s Qﬁsaget E}ﬁ{mwﬂﬁonc&m&ﬁog@an%r
reat.d n

for
s e T YR I TSP AR g g g
that the mmpf’fl@e 1%15®é@@n@mgmntfmdgierrs lgoptpmasi ng a

p h@ﬁfﬁ%ﬁy tile GALIE ¥t r@&%@&r@ﬁgﬁﬁaﬂ& éo%nse%g&t}nd%ﬁntamer comprising a
atei‘%’lost%ﬂlc wat er for I Nj eCtlon(

Pharmai e AF Pt T8t oyt eamtﬁﬁléstaﬂm*vﬁfﬁfefe igjectipn @“F%Phawaﬂe-buffefed
saline,(Rangkr'seslation ahdfextore solutionTEymaf ﬁli'thhﬁrcluﬂermlheu flaerilshietizable from a
commg;@agl%a AbSafE S eﬁlxﬁngfdae%ﬁfer} 5?1111? gmee& @%dleg, %t%s NEGEs.

st andpoi nt, InCUIn‘%u S,

f i §1fs aselso pravdsr dhat ares IRpitigeRPopss t $e-dfpid-el &ding rspisre d
positivie haitroﬂ’bleipbiﬁcefs tidsay®, @t pitr@fichtidid Sr Pl PELiBitatiorfofgD20 fr&ﬁ cells. For
1solat1(§1 & t)LlﬂﬁgAthlll J)frtg)Zél%h?é t%an c@f?tal? fmC aﬁ %IDEJ) an ibo 99&{)1%([1 to beads (e.g.,

apopt 0sI's "assays
sepharpyebeadelp Kéﬁabbqpaqwd@ﬁwefh emgip the P’EW??‘E@ |f<rr§ete¢err and fuggitatiop ef{D20
in vitré, I&@ if bl B8 £ aital Watedfbl e DROyithtiRertielof S@NHEMO R kit c8fprises a

0 i bod h
contai aer anél a)g:gzllgr ?‘arclltcage ﬁseé on Or a@som%ec{ dWltthee cHI%alrger 'ﬂl 01{[21;'neph0 OS €

contai n
compogipn qomgiising af lest qzie%ne&m@ pntiberdy ofjthainvintion: iAdditierRl cOMPierPay be
mcludéd'l'héi anEaQL, e £; @uents ﬁncﬂﬁffék— |c§ﬁo%ul§)d1¥¥9 Sthetabel K p@@kage/ﬂ%ef(\inﬁ}tbrowde

t
a descri I'ch]){x 3{ t{he ch%ngm%as Wgﬁ % %sg?cﬁg%s g?ggl& ént?qqug}? ?188 R dba}gnostw use.

associ ated with the container. The contai ner holds a

cym,gaggqgnké Q@b2gonprising at | east one anti-CD20 anti body
the i.nvention. Additjonal nt ai._ ners

© ot DRty Tl progine e oS BTG ot A egnce of SEQID
NO.:_ctte Cphomaizhi ixobliyei20 Frbowraib IG. 9. Ip ackab@linant e tuckeivyacid is a
cDNAp [HelTAN Qfebodaaegetﬁﬁuuet b @ enBdin glae QAR HLE & Hhn eaoréeeéd Ve for

nstructigns he 1 nten in vitro or diagnostic
cxprest G o et s rr o SR RS OCERID R | R AR BFoRegey s operebly
linked [y ek @i@sioBdantid gh@h@dudhcd @orGot@©f ot@drptid cahangpr.t THe expression
contro%/é«%dgﬁ:g tcégnﬂzg ca?rig;g Ex@ HﬁgD%%uech%Qg ly ds J\Qciatﬁw&ﬂ{ tliet (ﬂﬁfmol%us CD20 gene, or
heterolafy i hresrite; Al qRrofiisd seh solsied RYSPEge comPRYRS theigmis eid sequence
[SEQ Eybodi; FEN 19 &bief el cy@mslgasahdak@md [ amgeu 43 BoshRNKRYitaichg Qxe

CynonLo?ﬁuF BD%ﬂnélelep £¢1?d3 i‘%‘%g 85\1/)§ce u{el%gcée{lso I‘ eseﬂﬁa‘é@ bﬁo cel{s]h usion
proteins gpypraisiag thp Cynemeleys GD30 erpm aeisl syquerjcp m@am@@ ofifire eeﬂml@esq abn
contenWddr Ol sequence such as a pronoter or pronoter and
enhancer. The expression control sequence can be can
be the native sequence nornally associated with the
Exper@yemtaBagwdes CD20 gene, or heterol ogous to the gene.

Al 'so provided is an i sol%ﬁglegol ypepti de conpri sing
the am no acid sequence ; FIG 19 & 20]

of the Cynoeigis omﬁ-c@a%unaémmklbnaasntm@@t cells

copt.aini.ng he 35 a

agf] SRy att syreér suugflg%i?ngg Zﬁg%aésg Ir{fe ,eg g’qiﬁrem a@%%’ m
for mueeq),l s campsl |0@mn a yoxiey peqﬁﬁrélre@tgdrpmn@mg steive TIRymumo? Hjlmtit G 0
variab® Wgf38 s Gdnbhs HRAMNEIERHOTHT iR UTERLS Whhd hidein %ﬁlg%%@&l%eéﬁﬁed see,

al so contenpl ated. Experi ggt al Exanples 40 Exanple 1

Humani zati on of 2117 anti - O murine nonocl onal

anti body Humani zati on of the nmurine anti-human CD20

anti body, 2H7 (also referred to herein as nRH7, in

for murine), was carried out in a series of

site-directed nutagenesis steps The rrur| ne 2H7
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am no acid sequence of the nurine 2H7 vari abl e domai ns
(disclosed in U S. 5,846,818) with the sequences of
wheawesan | bodi es (Kabat et al., Sequences of PCDUSI003040426
of immunol ogical interest, Ed. 5. Public Health
Servi ce, National Institutes of Heal t h, Bet hesda, MD
e.g., U(S1 00en)s)S S4GHI8 @0 &5 The CPRoresifiuepofl 237G ere Adeatifisd by gpmparing the
aminoGHAl keﬁ&n&@d’f ﬁle defilened vhase ﬂ’onﬁﬁls @ﬂ@lki@ﬂ ﬁﬂJ ﬁl)ﬁ&@(’f 813 widlahd sedugnces

of kno&'ln Qn’a%icges (If%gtﬁézg? %’%gﬁn%;s o%&t%ns o§1 {)gl%al in ex%st ﬁlaAS ?anlc %Ioalth

Service|NatjorUoitiews pHids!t, Betldsé, P, (19§ i)i) eThd CPBateings forthalighived hepvy
chams(v!%'g%ﬂeg bas EPdn: sequ&'@é flypereéﬁlgghty &\a'oat etga"lZ 542%)‘ £9 e ghla% @F)g 1A and

was used to i ntroduce nmur i ne
Fig. 1P dgPBHED: e %Ynth&ttﬁr?b$°é¥°é¢°i‘f%ﬁ§ﬁb1?§bs‘? A i (Kol Proc
Natl. mn ISe'ST2eI8HIIRY 1486)) dasnBiSEnswisces Gin eNtbemiving PHREDR fegiphdinto a

b H .S
completle R\pman ub %121 Fr'lf cénes;gydmgﬁ{?ggog%gsule lﬁ]h\%fn&%@%'ﬁ_?\g kg%a subgroup I, Vy
Subgrm@@ cpmmmmmw (Big- 2l | as for expression of
F(fﬁ@ ﬁdgblﬁd Fvxa &%, ﬁ-)@v&ag usecB@ﬁﬁ&iageﬁbsﬁa h},ewemlaags&pﬁssmb OfiZ4D)s iRE.

coli. %s V%%» aege%Jfng@?(; ?YQI(‘E % f?' §E‘e%§e 22433301336

(1989EJ‘IOD@IcnrgalﬁS aIDNmJiragmed elaodamn&mmdéd w@gsu@ a1subgr0hp Igtxht chain (VpiI-

sl S S 63 I?h%%@iﬂ% (P FRNRAT, RES it
pVXA!aa&sp hisanl wmlmmhxwhwsg promeler aahShifeiDelpme ses%@&ﬁ%tda‘svéd from another
previdblP BREBE] @I 155616168 GAKD (SRei e 16 BroR 0latl Adaf Bad Gk Af 9904185

(1992@2\%&?& rée%&cgolilxsslté/ Wa%l %&%rc&uct%%attwgéf{% IJI\(?}A Qﬂ%ﬁ ﬁ%g%%g%phght and
heavy4RB8fs. 20 FrdQY 2hipo achis ull’hotl}la@l BPesl hepeyaing fight dhajps 24 theStieesretion
s1gna1I Q&u@rﬁgt&% epﬁt WER19s: tl@@l%?@ codi ng f or t he F( ab)

? and . heavy chains, The fi S no aci ds ? 4
ot HFoRE theelRe AR ERRP aRE | YYD ci S piipfige pppormed on
a deoﬁﬁﬁdlﬁ-doﬁ?tﬁhmn§te@1ﬁ]aﬂe oSO EMGE ((DRR angti-GN-a lvere chaagrd tdthe murine 2H7

CDRs2 ﬁig 3 9 Ee 1)19 i$ {e;le-:rre tg %}Elm%ng}ed EIQPVGQRR,Z%%RJZ)/ & tﬁé RPRY ap

nut agenesit s _was per orne
versumﬁofzalwel@xghe rn?H"r’ fRR ceetﬁtzemvﬁh tHecopwspgys man BR repiduea shogp jn Figures 1A
and 181 Hﬁ@&@aﬂﬁ@%n&ﬁ&m&mﬁmged to the nurine 2H7

Zsmg glﬁ.flil%on}lcsleo d%%qzﬂ%nﬁ%%ecl tﬁ create éa%k% ?] ﬂ{e%%B%%}ﬁimZH7 ) CDRs
in thevFbang Lohdin. Gor pffple, ithe Cﬁasmtoheonmzwd@muﬁeé tirepres thmrrtzﬁ7 Hibain
CDRP C&iﬁ@ﬁ? WHrMRE cBR st des HS:!E@W@DRID @MQﬁ@@Me’s@&ﬁely,

aoifBrIEOASE ST 12, 155 WSEl8r, ML 2y pypmins ncon

were §@| IBWC gep Sl tvtowligmeddotdeg SDIR-IHFA dnf @DﬁﬁtHZiBn e 2 H7 ( n2H7)

Tabl%gonh@eoh&%edde@%qlséd f&Q@ﬂs@uctuI):anf th%é@mlwgp oftufiBnSRR s into a
gonuc eotl de was use rec te the H7 H chain
humag éalmm in pYIRE- Hiesideepphangs %ache&e COPTET L 18“? he H

Sebs@iton CDR1, TomaketideRidsenca espectively; simlarly,

CORRIL]I , CDR- L2 Tand(CDRCLR G 6@ TAT PACGCAT TEGHETC CG
chain CDRs. TxEQdbb$X Dtutions in CDR-H2 were done in

CORGDSL eps Wi | 6 ATRG\AT| GO AAG CIGEAAC AERAGOAATHehC CAG AAG
CDR- H2B.  Tahl &T4 AAGIGGS 1 6ELIPING QQ{JJJQHPQQJI

sed for |
CPBAEBr uct i on| BAAIKE C@ﬂF@%‘\Aﬁ%— STCRATIGTd GHEALPREC |Gﬁ‘tccﬁ%

W "\(’&EQI Residues chanaed-bv—eac

Wt i g@@%qﬁ?@ '1;1 “C‘AG'C TAC TGG

{50

T UII‘U’DICULI v TAl \& W3

S5 g E&m . Tébjﬁ ﬂ%’%’%

Ci?#%z’“‘“' CET TERTTIT e, G OTPcEd ALY M&T@V‘GGA GICC
AAG GGC t@Ebsgg@d D)NO. )" CDR-HZB GAA TGG GIT

CBRE3ATC TAT CTelT B TERCAWEAdTEG AGC TS AT dedkeC ACA TTT GGA

CDR-H3 AT TAT TGI GCI CGA GIG GIC TAC TAT AGCC AAC ACC

TAC TGG TAC TTC GAC GIC T GGT CAA GGA (SEQ ID NO. )

CDR-L1 C TGC ACA GCC AGC TCT TCT GIC AGC TAT ATG CAT

TG (SEQ ID NO. ) CDR-L2 AA CTA CTG ATT TAC GCT CCA

TCG AAC CTC GCG TCT GA GIC C
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(SEQ ID NO ) CDR-L3 TAT TAC TGI CAA CAG TGG AGC TTC
AAT CCG CCC ACA TTT GGA 46 WO 2004/ 056312

WEODANSAD3/ 040426 CAG (SEQ ID NO. ) 5 For cOPEEDBZ051040426
wi th humani zed constructs, a plasm d expressing a
chimeric 2H7 Fab (containing nmurine VI and VH

L domains. and BEEEQE® Noad) CHI_donmi ns) was constructed

by si te-directed nut agenesi s (Kunkel, supra) using
S Yot deeibarBorOkith@0ntle@ ainktalas aipxasnlum %&s&u@a chierid 7| |Fﬁlﬁ(contammg

%Snﬁ rk res@ﬂﬁes into 2H7.v The sequence of the
muring VI3 i qgrades lanae&ﬁ@edr%td%}m) &&w&*&gﬁt@&ﬁy §ite-dirpfted mutagenesis
(Kunkélsupre) isig Rateticrlitdudstidshiv. JMﬁ)dI&c the Snuddd oMk feflddet Bto 287.v2.
The segﬂ(ﬁ& ?{ﬁg %9.1%91 %ﬂ? Li Q co%];trutct or e%essm Gcf the cémancrlgaggl ac! sd2H§ v6|8 is

on Si escri
shown(iFig 3 Fachlsergded CBEH;@@G@FP fas sBopmineceid (Sfdirmamlplsmnabﬁqwme as
descritied fdr pex2(Hiz. ) pewor kK resi dues with the human VKI, VH | |
consensus framework (Figures 1A and 1B) and revi ousl y
h R#eeA 02 e ¥pauentei cpBRfrizes of tamerine 287 frapeworkmesigiaes wiga the human Vil VIl
conserAfs%mev&ﬁlk (Flgu.l%élﬁgld‘lg?éld %g%gusfyla%%)z)sd anﬁgo\ﬁﬁg @artér LEEMDL Kfatl

r{% ons g gro duced into

ead, G P B b S SS v ean B 261742 b
construntibyesite-dirested @atedehesisNTigscamadtig® rahit i @ cliadgervf bruitiiA Auman consensus
Ty
conformatiphiper aefigetorentagly. Versiond contaiod Va@ by, NVéK)s Veprirn3 comsyited VRET1V),

s B RS SRS T

VL(LABI3TW)N 6 cont al ned VH(R71V, N73K) and VL(L46P,

L 0 d and ri.c Fab versi ons of, H7
ﬁ{“\#\%ﬁﬁfé o PR P it of R ooy Wﬁﬁﬂ‘*’ﬁff?‘?o e g puiid a
followf. dldsmids werPlramsfvingd ingeE. @olt strain ST rBieed Stratgene Ban Bk, C3) foai n

preparaﬂen & cﬁllﬂfcean(l %él@gtﬁg@eﬁ %’NAS@QI' eghQ/g@ant ﬁ%%g hgﬁapa{nd h&(/}%?l%%ét@ n
S1.Nng | e-stran or each vari an

°°mp1%¥ f?q‘remjﬁ PS% %dészwuc&ﬂ%e ﬁ@%ﬁs&queneﬁnwe%qh?ﬂ% &Efé?rc%%fm‘ds

were ttdSsfongedilie Echoﬂ mmylmag,laaaivmde ommlzmxdplétamme;msaees c&ﬁtﬁnng 5 pug/ml
C a tr.ans

carben%l Qn%rysﬁn e co?(%égélgcted éoe Pf%mn ex ress1o m COBFY \fzas on O il LB-

Str a Ivatl
100 ugi) cpibesicdlin Bont ARTTHG Baeg/nﬁ’pultz@ vonsdeth GH0IliARS- o el

carben?bﬁlﬁgelng alﬁ)%@fa%ro%%ﬁ%qn%ga 4{ pﬁaflﬁ%ﬁ Qﬁaﬁé iﬂlsl?zﬁ @"f S §s!P9Bed1 Jggsists of: 1.5¢

singl e colony was grown in 0 gg/
glucosg, g 1. Epigags IF} 9-0- Yeart exgag (Chléﬁedzﬁ IQE anh?ﬂ@usMB’ﬁO@ hplgl}ffbch\ég?’g KCl,

1.2g Ngéld% rrg 9%\43&9%?%a@ p%gq tg gi@atez&lﬁ E%r? ?%rﬁé ﬂg e}e g.EJ&Ql}? %r&

Sealkeé‘tﬂl@‘?c AP5 nedia consists of 1.5g glucose, 11.0
Hyeas@refarvedled®s) can@divdaticdit 4 HEEenﬁ*lﬁ@E bdtdd (Haige.ne)(lt 080kg and the
supern%%g edrrﬁrowg %S [@P{%%eez%%;f(ﬁg ﬁmgﬂrﬁN%g Waﬂes?sngieii n Zi 1111_001&2 g) nh@ ﬁE -10 mM
EDTA{ ieh0 @uariA).e25p il Qf@rlMcPMﬂfr(&@geb v@s dldewh t@@ﬂ@@ﬂbk@ﬁﬁ_ and 3 5 ml of

stock fO'nllerﬁrhen %@ lwhrcfe 1%£ﬁmata§ %@a‘ddé@fo &@g&g of g?ctéelﬁ?lﬁgﬁ Pa1? Al’cer

bottl e gene

centr.l
gentle lé*ﬁ’ﬁa% Sndtedil r BRgBlr Waix?eﬁigfug?fﬁaéﬁ&qo?@ fyrgs mip. e ppgatant was
broughp @l 50 el witlals:fiees aipeddiettoian 2 BEAE cal@hrkqliGbrand WEDul& ATivhe flow-

N L S oy USRS R
equilibyated eth hvffehén Theglopmn WﬁsquSI}eé ayzt% HRmi(baffe eapd olaied withdherl 03\
glycin€bH 3)0)istb 328! 1 Kaersio, @HS&T trad F(Qﬁ kehs tHﬁ'bhﬁfer éfch:ﬁl@edaﬁo PENsing a

Cenh‘i%g—?g b‘ﬁ%&on and c%eng'atﬁc} to Tﬁxéatl g(ﬁ Se%ﬁg tS gx}i gﬁg}g%&g 5?16& jﬂ ? 8P)8 were run

to asceF@in pyrityintl ﬁle m&#@eﬁ waigktiefeabloadatworvenified belevirosDEAREass sfectpmetry.
equilibrated with buffer A The flow through was then
applied to a protein GSepQ rose CL-4B (Pharnaci a)
colum (0.5 m bed vol une) eqwllbrated wi th buffer
A. The colum was washed with 10 ml buffer A and
eluted with 3 ni0.3 M glycine, pH 3.0, into 1.25 m 1
MTris, pH 8.0. The F(ab) was then buffer exchanged
|nto PBS using a 40 Centr| con- 30 (Am con) and

o T T Y Y L o o ~ - NSNS N A N
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to ascertain purity and the nol ecul ar wei ght of each
variant was verified by electrospray mass

wGepmensosnetry. 47 WO 2004/ 056312 PCT/ US2003/ OBOHEBS2005040426
In cell-based ELI SA binding assays (described bel ow),
the bi nding of Fabs, including chinmeric 2H7 Fab, to
coperlihagd Eﬁ%ﬁﬁbeém aspays (despiahett belop) dhedtinging of Yo Inpingwhisneric 287

Fab, t/EDXi wanGfAselt 1 dtet. orneRioteCtle 2487 Hablhdrsidn® Hett Refdr@&aibd as full-length IG1

wubogpgfgggsgg,sgﬁdglgherggéae\n/s and further nutagenesis.

or expression of full-l ength 1gG s were
¢ GMstnidsIot etdreksgonsﬂﬂan-lleﬁgth rg@ steee cufbstrannd bykﬁbcldﬁmmhen\& @f Vy
domailt If Eﬁmén% 2%%6 %%I*Gab a% wellaaF huma \SPH]FIab \éeéSéOéI%J P’E QS ibreﬁ%ﬁy described

ver sl ons evli o
ORI vgxgest r marprasiarh s gk sion (Gt &xlp Do g, Qe 16.1990), Bricfly,

each PMnﬁh&Ms &ERGed TRCALOR? andt- to(egﬁggg)\% fraBhenCvhi¥n was@RE into the

construct was di gested with EcoRV and Bl pl to .
EcoR\éfﬁle‘i Wes ofpleAmi¢ pRAY HBietY) oppmpecprioan@She sommists Lighi chyin (Ye-Cr domains).
Add1t1§1€éQWa{cBF M cosstrhd® &aQﬁgeE&bcﬁﬁfﬁ'lﬂuIDMpcﬁ ke &clse@VJ Rbment, which was

o GERUE RS el P T By S L b ot o

CH;-titigg)€H}-€H; mﬂahs)PwlehchagcdvaAmIuaﬁs&nﬁmﬁsf@eonawé(blpefrfoawwt

i.ch s . .cloned i nt o, S|tes pl asm
coranfity e G e g S R e B R om s
transfgried lymgngpbhBniCidfneyioviene, CPRICDHE dobal 6g) Virdho36: Va8 197G
Briefly, 363 RilMwerel spi@iag e my ﬂi‘l[nqg §Ir§l@$t1'o£’ A% pseddGn fol=le floldta:=Tal g B¥ium. On the

cotrans ect| n chai n expressin | asm
folloviig 453 ‘¥ %%%a?%%egpﬁfg P48 HPE PR BOEEBY G Powed b
pAdVAntaga3f IOV AT@donibgz{IMadlsd’hbWQamﬂ cellk iveta yubered dvelnightent 3720.3Cells were

culturéd% Q&?Iﬁe@ %15%11 Tcﬁis g%‘?é& aﬁey 4 Izngs Anti%gdhcg %817 ?ﬂmf{e& %th ):l).lfure

Brie wer e
Supeﬁiaialah‘sseée’toreerﬁ Sephaosp P&ﬁ@dhqnﬂ?u% Pishanesdritte Wgoqﬁ%ﬁumate 140
mMNm Itrheo aﬁdﬂohdaiﬂtafh@ ughibya, CefliEittl 10 (Shican destbid MR apafed as
dete G t19 hate recipitate was added, followed by
% %\ J(?romea Madi son, W), and cells
m@éﬂeﬁwmﬁﬁwebfn@%qfﬁﬁﬂgmo the{CD37 @tieahed deif-bosed BLISA assayurae d

develdp#l. aeﬁ%m - SRbIRAL wmm&uiwr@e sheds@af Aﬁéncén B8YBulture Collection,
odl es wer ro er a
ool R Re e Rl bR PERO BB 72

and 1Q°anteet qa@nw Stptibayive scomeing heneidifigd|ye COAhdNbe@lr., Tisidels, v@re vashdd with

PBS cs@menb/msqgss@%ﬂa) Ad (R i z@@@oolo@o [ 2R ?@%6%{6&?&5@66&0]31 plates
ntita

(Nunca qslal%gﬁ?r al I n%wggold?s(gnagﬁ qﬁq@étgr? TdadlS %]é)%%il%tall olﬁ 6H7ev6a8 ch1mer1c IeG)

and thggffbld mntalil}e@lutbd)satnhbs €200t ye pssayduffe werelbddsé th thelplal$A The plates

were lﬁﬁ&qylcé’\ﬁlﬁ mcﬁjrﬁbég ko?@@ﬂm W%Qve%lel u}{lgmﬁlpakﬂ 1lﬁa§§ gll%LVstagbéfer were
s (ATCC CRL 8¢ ,Anerlcan Type Cult

adced g Foies wERGERP &nd SRS \@er@liee%ﬁd | PlRpp vagigo mor

times il ehessdyddifan Adribadyrtvbdd-tgtheiplaesivaedete2@d I&‘ﬁ\ddﬂ'lEﬁEﬁmd@iel conjugated

goat a%tt fam 9% néé%g% ﬁ%%m k%iﬁé@a&&d\% ?&t%lve[ FR) b BE 81%&[ Y e%f'%%un
incubww’ Fells pEcweshittea lesrived Bedorr BB wbsaly Gt ?éer“)‘“‘mﬁhbé bepaidigen d
Kirkegahrd &%nﬁ%o@ﬁﬂesp@hﬁlérng MDY wa @ddé@lolinepRiren dria @eta&mm;vas stopped by

Roski | de,
sainfy 300, St g SRR gy R Bl ooyt e il
fitting prp@pm (Kgeidarapl Sfuskay sefefrareakftagﬂn&,i PAL tThelabserbaypecat the RidPoiX@OBe
mudagérvé (nid-ODRSS ﬁsycogééE(tn@ﬁng VRERrAEE SGhelsAndahiBreR RlcBfned T1in the

wer.e ri n ice and,ingc bated f.0
concelfs o Risg e D ST Bty 2B ioeBbgRpt e we
dividedvay that ofrdchedriantd Hehe thoohkluss.areflratb @ Sthevgnding®é el vaiang exthtigad the
supernatants were renoved. Cells were washed two nore
times with 0.2 nL assay buffer. Antibody bound to the
pl ates was detected by addi,ng peroxi dase conjugated 35
goat anti-human Fc anti body (Jackson | nmunoResear ch,
West Grove, PA) to the plates. After a 45 mn
i ncubation, cells were washed as descri bed before. TMB
substrate (3,3 ,5,5 -tetranethyl benzidine;
K| rkegaard & Perry Laboratorl es, Galthersburg, I\/D) was

N a . . o o,
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Standard deviations in relative affinity (equival ent
w@omgemisniat i on) were generally +/- 10% bet weenPCT/US2003/040426

experinments. As shown in Table 2, binding of the

CDR-swap variant (v.2) was extrerrel y reduced conpared
standrd) Stapbirdidaviadon@idTeldtve il (cabvaley emsenyation)WotsgeBraflp 6 10% between
experiifi@¥ed i nproved binding. To determ ne the m ni rrum

nunber of _mut atl(?ns t hat _m ht be ngw r ed g, C{ re s

bi ARG B PYiRer s SORGT ARV AT AT T ﬁ%ﬁﬂpare °
chimeHO 2 LItvats). dfisveeen dersion¥Bitm @ tho eeismphoverdbinding. Glosletoppring the minimum
number%@ﬁlhtﬁt%% tﬁg nﬁ’éﬁt @Iré mgi t§ %&Bremd gﬁﬂﬁ@ 'tosthatt Qf cﬁﬁrfegé"ﬁ% additional

rrants 7 to Bsindi cat e n Tab

mutatpasf fl eqpibigationg ?fé%’@“?fﬁ Flerggengtrgpad hmﬂsﬂr‘iﬁh’g“f%&% toppgepce variants 7
to 17 lﬁ&imate&\%a}ﬁble And partichBA thegiisbindkd ViinaitiomsysioGIHE7 A NBB.I N7 ehd

L78Aban:(11§'L ? {1 (:Il)? &qﬁ 1\%& Q&7}%h§g8%?6 %.ngq7 ?]%%%1(1 tﬁe%e?trékﬁl@e binding
affinitidyj within 2cfold ef 4t ofibe ghimeric Frosian; Wil Toisigaifieanidiferearedht & {-<0%)

between b twol @Fdninidaed tﬂﬁﬁﬂlbér B?mﬁtﬂ%ﬁms J@sdﬁl 1B,| Mifli@mlyhﬁnﬂﬁdﬂlﬂﬂ&f m@fan

ﬁamaﬂza%é%?gd%%%? IP%%%%S? N ogk é%gﬂ éws éjl“zﬁ% r}(@ﬁé’ theretlg;]&él :g:hg)tsen(z)lg %ﬁ Bumamzed form
for addaionatichesctériFatiohe 3), was therefore chosen as the
hurmni zed form for additional characterizati on Tabl e

Rel at i ve bj ndi af fi f hunma ed
v s 3 D TR D5y i
usingeell-basdd I Ech. Hhé JSlAtlve'Bhlémg Blegtréssed adyhexnqegfraiion of o P@@SIEC?Hé[QVCr the
conanElzﬁm& %Q}gﬁ;ﬁn%&u@gh Blf eq&bﬁen@ﬁh&@ heﬁce%'?gno Qy %m&t&eiveal?epafﬁmty for

concentration t he variant required (g gq i val e
the Vil S B 1 e Ay AP B SR O e PR e
substftt@nbnstdﬂﬁe vaikiladvinainSiranbaredo tle CDRswaplvelsinn gcedrditg tg ¢he numbering

fE) Rt ol r tion averaged +/- 10% Framework

tef KL 8T mlb?

syste st ft u%l oens ﬁ he vari able domains are relative to
t he_CDR-swap version according to the nurbering

o

chi Light Chain L) é&g
?{//st%ﬁ%ogif @‘ﬁ%ﬁx‘?@@ét et al). 5 pray” 2I—|7L‘I—|%§ldUL rCﬁl~n
Su}jﬁg;u "lﬁ:’e\falr)aﬂvlv:/’: l\il z.t I/ \"A lmeré)zliﬂ SOUN S r T~f
b e o (i) (Cedor
0.28—% R7J.R7YV\\,UIT>Wap) 0- %(Cﬁﬁ;é%)rvf N73RtAQP 0. 51

6 2 a4\ / A2 4=\ py

TIVENT 3R A Ok EA T W 0. 58 1467 1V TA6P 0. 33508 R7T
L78A T40P PnidN738 R7T V., FEiAck bRV 0. 0/ 10 d3¢1 V,
F67Q, 369LC Imvl-’ 0. 1Z 11 R/IVYzed-67A, L78A L4GR330. 19
12 R/71Y L4AGPivMika0. 32 13 Riksp L4A6P, M33l 0. 14
R71NV L46P, | BV YFd0A25 15 R/1V46RI6P, MAL, M3310.@0.26 16

2
L~
~
e
0
b
)]
L
(IJ
DE* o
|&
El
o

R71V, N/31KR7IFAFEAIIGBP 0. 65 |1#§P R71V, N73K, G _LAGP,
L47W 01167 | RBVADTA, L78A 146P 0.19

12 R71V IL46P, M4L 0.32

13 R71V 146P, M331 0.31

14 R71V LA6P, F71Y 0.25

15 R71V 146P, M4L, M331 0.26

16 R71V, N73K, A49G 146P 0.65

17 R71V, N73K, A49G 146P, L4ATW 0.67

49
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WO 2004/ 056312 PCT/ US2003/ 040426 5 Table 3
A i gonucl eoti de sequences used for construction of
wordansons VH(A49G R71V, N73K) and VL(L46P) iPCT/US2003/040426

humani zed 2H7 version 16 (2H7.v16). Underlined codons

encode the indicated amno acid substitutions. For VH
Table 8 fliponucieptigkyeaughess waed for opgipetion plemuatiopro G1(AFS, BRGWAN7HS and
VL(LA6REn B@isRedAH7 a8 6io51 61017 $16E SRderivRa &)dbh%%ﬁ’coﬂ&ﬁe indicated amino acid
subst1t11%11 nggf%n€sh{?é9%7§£ Fg? L&%ﬁ:oﬁlg%s eaﬁe Ssiéown at% E:se\a/slg| stganésmc)e’these
were usddj far meqqsfe@ thei Rehtemplete,yRKe {or GEA1e@ e oliea nswylown@ﬁm euﬁesense
strand, ls8e ﬂﬁfs %ﬁdséﬂ Wi 1e8Thed @ ESin®P Rmbbte] Bhe pldtiSdgidhbe biVersion 16 is
" Fi @g }f Substitution i gonucl eot i de
S °Wn§’é‘g‘§ Gfedhet (R71 v, N73K) GI TTC ACT ATA AGI GIC GAC

Substifd@®@ TCC AAA |AAEnATAtidelsequeBEQ 1D NO. ) VH (A49Q)

Vi (RGECAGEAT AGATCEIECRAACOAFCCAGGBC ARFTETC BANAAOACA/LT
(1L46P) AACCT

XH ((Aﬁﬂﬁ;)rmi e 7 A ﬁ%@%’mﬁrﬁﬁﬁ%ﬁ€w TE%@QES]‘@ @IDHQ )
244: 1081- 1085 (1989) meﬁe made in 15 ZFW v16 or
2H7.v17 in or%‘? bm({m JFenlelllant%l ﬁ)faragogmgiolf 9ﬁ7c' of

i ndi vi dual si hard in binding to
CE@uine|sghSitytipns @mnsmghm & Wellp Pagisetf4i 198 Y35 (1839 yerp madnin
2H7.vP(QB3ZH@9ﬂ’ P& td/tg&ﬂlQEoimbﬂiéﬁsj JriRBidud Blde asisfored aﬁtf%dy m binding to

relative bindin es ed above al
coo0, fighanS s Sprie Peone bt DR R R PR e S5 Skt fr
relative big¢ingafrsty pdescribddabdve.eSelpérl diamige 1bstiGDRG regritedfh ig@ Bragialedreases in
relative ﬂ-ﬁ&lhﬁto ¢boo grpWITﬁigl c@lls‘h‘abgf4§ ects of alanine

substitutions in the CDR regi ons of humani zed 2H7.v16

measured using cell- based ELI SA (WL2-S cells). The
Table p.eEfftcts winldping clibsigptis ietipCRR sgdnsad hinneizaiHI eid maturairvsiof cell-

based EB@A%WLZV%HQ hE H:ianve%Y]ﬁrng Esrégpr%%%ﬂﬂé go%eh@arﬁorpéf tﬂeaﬁ7 v16 parent
vari ant gw red for equivalent hinding;, hence a ratio

over the poRerRR EOHOBES SR B PREBILOEHnE hency drafioyr indicgtep Weakey
affinity for 1_th13 @Iqrtmi astidw1 gﬁd&ateﬂﬁéhbﬂfﬁmty fodthe tzhﬁntvsaxnﬂam teviaGindinaatick
afﬁnitg ?&%{én%%ag}ogﬂ a&eﬁﬁéde\r/ 81().1/ %me%fo;lé smsht}ﬂtloqg In%[e fe Id?rﬂqb \éﬁrré%g to

) tions I n var

ZHTvirreardies fa e nﬁméae’a%a Sy 5 Kt et i sawo rlﬁﬁl?w@eapwqdﬁféctable

binding UTH2EWé MGbEY Sk @ikicaf45 Ka hak sdplab atpebenttl . , Supra). NBD
nmeans no detectable binding. The two nunbers for

version 45 are from separate experinents. H7 DR Heavy
chaibi7i ghtCokai n Hebatchaie bi Jnigithigin ver Relotvedindibg on
ubstpiefsishi OldGatiolS tsulistibiiafns 1Rbstitutions - 11 140 11 26A -
).63 141 11 27A ).47 44 1 28A - ).86 45 11 29A .|07
46 5 SO0A | 81 .1 31IA ). 97 142 1 32pA - ). 63 143 11
33A IE{QF_L Auﬂ_jd ,615:' 27 145 TI TI35A Y45 146712 850G
3L AT He STATIRT, . 0.47

4 H1 T28A - 0.86

5 H1 F29A - 0.07

B6 H1 T30A - 0.81

37 H1 S31A - 0.97

142 H1 32A - 0.63

143 H1 33A - B

144 H1 M34A - 1.2

145 H1 H35A - <0.25

146 H2 AS0G - 0.31

147 H2, I51A - 0.65
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12 52aA .66 39 53A .89 7 2 54A -
wazd2/056#& .0 9 12 57A -
2 12 60A .80 3 2 61A - ).83 4 112 62A -
.96 149 12 64A -
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1 32 71A -

1.4 0 12 55A .79
.61 0 12 58A .92 i

PCHOA007d40426

.44 5 2 63A
.82 150 12 65A -

1.2 pd53 13 95A Jysoa 89 12].13 96A - )p.A8 3 3 97A |
). 63284 13[98A - D540 15 1B 99A - ). 4fs 0. 92 16 13
100A;g 8T, 7 I3 @PaA - ). 85 18 13 bA - ). 78 %9
13 1§ptﬁ 91, [ 00UAT )98 0 S ip0eAn =B 1
101A—34 45+ 13 oA —F 13137+ =—24A)—85—118
1 - 27339 §5 26A )98 120 1 D7y 98 421 1
- 28Al1 o HB2oo 1 DSGPop 43 150 1 - 304R%06 51 1 - 32A
1.0 BN23 1H2 A33ATYIAQ 124 I+ - 34A ) 20161

00 H2 S58A - 0.92

1 2 Y59A - .74

02 2 IN6OA - 0.80

03 H2 61A - 0.83

04 H2 K62A - 0.44

05 H2 F63A - 0.51

83 H2 V71A - 0.96

149 H2 K64A - 0.82

150 2 G65A - 1.2

153 H3 IVOSA - 0.89

42 H3 IVO6A - 0.98

13 H3 YOTA - 0.63

44 H3 Y98A - 0.40

45 H3 IS90A - 0.84; 0.92

16 H3 IN100A - 0.81

47 H3 100aA - 0.85

48 H3 100bA - 0.78

Ly H3 W100cA - 0.02

59 H3 [Y100dA - 0.98

60 H3 F100eA - NDB

61 H3 D101A - 0.31

151 H3 V102A - 1.1

117 .1 - R24A 0.85

118 L1 - A25G (.86

119 .1 - S26A .98

120 1 - S27A 0.98

121 L1 - S28A 1.0

122 L1 - V29A 0.41

50 1 - S30A 0.96

51 L1 - Y32A 1.0

123 L1 - M33A 1.0

124 L1 - H34A 0.21

125 2 - 50G .92

126 2 - PS1A 0.88

52 L2 - S52A 0.80

53 2 - IN53A .76

54 L2 - [.54A 0.60

127 L2 - AS5G 1.1

128 L2 - S56A 1.1
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PdBat i ve bi ndi

3 expr €

sssed as th

®@7doncent r gb2dn of the
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ng’

2H7.v16 parent over the concentration of the variant

required for 15 equival egf, H&p_l'eryji ng;

he vari ant;

i ndi cates weaker_ affinity
i ndi cat es hi gH\dfitionpl pufafipns “f‘tB‘I“ WY EDRFepIR: . St andar d
d esubaihitions of siditiedabiesidues afl banbirkjonsleftsatrstitutivat it OPRPvetagby were

aratio

1dent1géd as a’ng:{ﬁan!: AR n,lﬁ'lg V/%Ilé Qﬁ& ﬂegté&t 'S(g)gtsall Joﬂxbﬂlglﬁm Vzﬁ{aﬁt@
s arg according to
appeaf?éﬁ?d?éqdﬁ?getgy@t%"dé Kabat (Kabat et al ., supra).
Heavy chain ight chain elative bindi ng ersion

ubstitutions substitutions 16 - - -1-
TablegBifeety ofrombinggigns of pypigiras 2o pepypinine S“bgﬁuﬂogs i §ECORfeREs of
humaM24d@H1.v16 ndkadnred QsideOIEhased FDRN (WIL.2-8 Gelis)] Ohe #Bdds binlipHik GD20 is

expregsed7as th% Q&meﬂiﬁéﬂgn o%%fvw f)légent JVQr%heSCQ&'enM&Od%thé varihnt required for

equivalent binding; hence a ratio <1 indicates weaker affinity for the variant; a ratio >1 indicates higher

6 S56A, NlOOA

hence a ratio <1

>1

E‘lnlrﬁcularly v.96
|_|7

affinity for the variant. Standard deviation in relative affinity determination averaged +/- 10%. Framework

substitutions in the variable domains are relative to 2H7.v16 according to the numbering system of Kabat

(Kabat et al., supra).
RH7 eavy chain Light chain Relative binding
wversion [substitutions substitutions
16 - - -1-
06 D56A, N10OA S92A 3.5
07 S99T, N100G, Y100bl - 0.99
08 $99G, N100S, Y100bL - 1.6
9 N100G, Y100bI - 0.80
101 IN54S, D56A - 1.7
102 INS4K, DS6A - 0.48
103 ID56A, N100A - 2.1
104 S99T, N100G - 0.81
105 599G, N100S - 1.1
106 IN100G - ~ 1
167 5100aG, Y100bS -
136 DS6A, N10OA S56A, S92A .6
137 DS6A, N10OA IAS5G, S92A 2.1
156 DS6A, N10OA S26A, S56A, S92A. PR.1
107 D356A, N100A, Y100bI S92A not expressed
182 27TW -
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104 99T, NI1OOG - .81 105 399G N100S - 1.1 106 9100G
- 1 167 100aG VY100bS 136 56A, N1OOA 56A, S92A .6

wa 30488812 NLOOA 55G S92A .1 156 56A, N1OOA 2BE/USHEHN40426
S92A .1 107 56A, NIOOA, Yl OObl 92A of expressed 182

27W 52 WD 2004/056312 PCT/ US2003/ 040426 183 127F
1684 R 185 29W - 186 32F - 187 32W- 188 33Q - 189
13D fook®0 33Y - 191 33S - 08 185S - 09 50S - 10 50R -
185l O 2@_\&12‘5(1 128 ‘1§ZW ALEQ I52F - .75 170 54D -
18,625 vt 9945 12 7275611 1 173756R 1174 56H -
15 S56E—=12—13 56514566 =15 56N |- 16 56Y -
18]17_@: %é[ﬁ JJ_TL_,[ 59!‘ 19N E£2R 01 ooy

1§|:81u f\féé’é T LTOU UZT\ .:UJ. —OUZ U

189 IN33D -

190 N33Y -

191 IN33S -

208 H35S -

209 AS0S -

210 |JAS0R -

211 ASOV -

212 AS0L -

168 Y52W -

169 Y52F - 0.75

170  IN54D - 0.25

171 548 - 1.2

172 [D56K - 1

173 D56R -

174 D56H - 1.5

175 DS6E - 1.2

13 D563 -

214  D56G -

P15 DS6N -

216 D56Y -

176  [Y59W -

177 [Y59F -

180  [K62R -

181 K62D -

178 F63W -

179 F63Y -

157 YO7TW - 0.64

158 Y97F - 1.2

159 YO8W - 0.64

160 [Y98F - 0.88

106 IN100G -

161 W100cY - 0.05

162 W100cF ) - 0.27

163 F100eY - 0.59

164 F100eW - 0.71

165 101N - 0.64

166 599G, N100G, $100aD,Y100b deleted - 0.99

217 V102Y - 1.0

207 - H34Y
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178 63W- 179 63Y 157 197W- ).64 158 197F - 1.2

159 198W- ).64 160 198F - ).88 106 4100G 161 100cY
WO 200405631462 | OOcF - ).27 163 100eY - .59 1GECT/OSmUI/B40426
). 71 165 101N - ).64 166 99G N100G S100aD, Y100b
~deleted ).99 17 102Y - 1.0 07 34Y 53 WD 2004/ 056312
15CT/ US2003/ 040426 192 89E  19%)89E89N 194 - |90E 195 -
196 - 91Y 197 - 91F 05 ¢8RN 06 - 92G 198 -
199 - F93 W04 - 93 S, NI4%,e00 - 96L {201 96Y 02
03 96R— 5 Exanpte 4 Miratigasat sites [of

1 A IO P H 4+ PR Y ol : . c
Faework huuu!u Zatton—substit WS Substitiutions of
[SAS, i were

19 di 1+ onral—resi-dues—at—f+arewot St trat
T HOSTTT OIS 1 I'Tdal
St ea—1+1H—

1 . . . W'zag | so—tested
17 vl 6 background. I n par®Pul ar

26¢ anewor k substitutions that 998G _neit her f
1bhe furine 2H7 parent nor the H9A¥N consensus
1bg amgwor k were made at VL(P46) maw VH(G49, M71,
|- These substitutions gener@btwoked to ljttle
Hggrange iTn relative bi ndi ng (Tabder 6), 1 ndicating that
TS some frexiniiity in fFggewor K residues at
teSg posttTons. -

P03 |- 96R.

und—in

and

Example 4
Moutations at sites of framework humanization substitutions

Substitutions of additional residues at framework positions that were changed during humanization
were also tested in the 2H7.v16 background. In particular, alternative framework substitutions that were
neither found in the murine 2H7 parent nor the human consensus framework were made at V.(P46) and
Vi(G49, V71, and K73).

These substitutions generally led to little change in relative binding (Table 6), indicating that there

is some flexibility in framework residues at these positions.

Table 6. Relative binding in a cell-based (WIL2-S) assay of framework substitutions. IgG variants are
shown with mutations with respect to the 2H7.v16 background. The relative binding is expressed as the
concentration of the 2H7.v6.8 chimera over the concentration of the variant required for equivalent binding;
bence a ratio <1 indicates weaker affinity for the variant; a ratio >1 indicates higher affinity for the variant.
Standard deviation in relative affinity determination averaged +/- 10%. Framework substitutions in the
variable domains are relative to 2H7.v16 according to the numbering system of Kabat (Kabat et al., supra).

(*) Variants that were assayed with 2H7.v16 as the standard comparator; relative values are normalized to

that of the chimera.

RH7 Heavy chain Light chain Relative binding
version  jubstitutions ubstitutions
0.8 chimera) chimera) -1-
16 - - 0.64
78 K73R - 0.72
79 K73H - 0.49
80 K73Q - 0.58
81 V711 - 0.42
82 V71T - 0.58
83 V71A -

4 G49S - 0.32
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15 Table 6. Relative binding in a cell-based (WL2-S)
assay of framework substitutions. 1gG variants are
W@ bawosasiz h nutati ons with respect to the 2H7.RABUS2003/040426
background. The relative binding is expressed as the
concentration of the 2H7.v6.8 chinera over the
85 conc@dPk ati on of the variant requi red for equival ent
86 bi nding; hence a ratio <1 p4peli cates weakerp.&@ffinity
gyfor the variant; a ratio >lpsepdi cates hi ghgysiaffinity
gg T Or {he variant. 20 Standargigfeviation in rlelative
o T TR Y AT QAR TTat T O AVeTRGEY, 5 5,07 FTiammevior K
o5 P AR ARES I HIE varT Qb WOTHY e HERLT T T
Z T I, o—thne—Hghbert+i S DlCIIIb
TSRDOBE NIODK oy ¢ SR NOOR, 7 \&qtgxpu@%,nﬂ
113p t h GHRF YﬁleKBRJJLQ st nnd,-r d conparator; ;(Mfﬁnt Lve
11%/ 3] uE9ArASOROYHAIKBD to tlhat of the chime®B* H7 eavy
chain ight chain elative binding version
(*) Sahiditsithatitére msayergithi 2HaA 1 601 sie stthdakicongrajor;chi mera) -1- 16
relative valddlare Sormf@diZed-to théPof td chidbda- .49 0 73Q - .58 1 711
- .42 2 71T - .58 3 71A 4 49S - 32 54 WO ,
2004/ 056312 PCT/ US2003/040426 5 49L 6 - 46E .22 7 -
46V .51 8 - 46T 108 149FxampliST K73R 92A, M32L, P46T
. 822: 1109H3ﬁl%edéﬂ9@ria}{tz%ﬁh ethdaddd 9ifdtor Khddions PA6T
B L A0 Bl RS ik oo
and antibedy-degfendentsmihile yteforidita {ARGESD avegguzhite progiics Frrippipoligraniged 2H7.v16
with anx%veﬁt(:@mﬁ dpeeo H’Bi?ft}a?\ﬂftauoﬁs%f @tthil Rsihdl WRiSn A Be reglons of other
or ze 0
ooty et Qs ook P AR BR AR i Froroving cDC
throughignighéed hindiBeto she SempMa@nicampored C bt éfmtéylsmSéw‘@faISBb@eﬂdS@bed (Shields
etal, tﬂm U2 0968595 Q60 (UFBND = SR AN HB e CI6E. A4 X 36:48 490 GO6)) for
0 and anti body- deperident cellular cytotoxi ci tg
lmpm(%@@)?c el 8%‘}‘??“ Ig%bla?%a BVaiag T RRCEPIQST af Efteeid B8 pinding to
inhibiF EcY feBeptodd. ﬁrt‘paﬁﬁﬂﬁx@ﬂd@ém@gnﬂﬁ% REGEena fiddi firi uhptovmg CDC and ADCC
acthlté/t #g%‘l‘/gg%%?’%fé also ﬁ: ael:{/reéf ts etgelr‘:u? aS WI %legm%i% 85 \(f:anerln? gll rgl?s%ng in the Fc
regiorgih according forfm R blumbaidg S}@t@ﬂﬁﬂ(azg?@l (SZRI@)F)S Ylesprihed (I gé?\ﬁif Hgsupra
(2001 SKe1af HEOY )enhanced bi nding to the conpl enent
((:gﬂlp)éc{] g@tenhanc CD anf A]{)(?é] z?chxtl%%?%?; ast%pE%?a mu%n? tr thet}?[q Fc was
constructed. A humanized variant of the anti-HER2 antibody 4d5 has been produced with mutations
S298 A/E333A/K334A and is known as 4D5Fc110 (i.e., anti-p'*HER2 IgG1 (S298A/E333A/K334A);
Shields et al., supra). A plasmid, p4D5Fc110 encoding antibody 4D5Fc110 (Shields et al., supra) was
digested with 4pal and Hindlll, and the Fo-fragment (containing mutations S298A/B333A/K334A) was
ligated into the Apal/Hindll1 sites of the 2H7 heavy-chain vector pDR2-v16, to produce pDR2-v31. The
amino acid sequence of the version 31 complete H chain is shown in Fig. 8. The L chain is the same as that
of v16.

Although the constant domains of the Fc region of IgG1 antibodies are relatively conserved within
a given species, allelic variations exist (reviewed by Lefranc and Lefranc, in The human IgG subclasses:
molecular analysis of structure, function, and regulation, pp. 43-78, F. Shakib (ed.), Pergammon Press,
Oxford (1990)).

Table 7. Effects of substitutions in the Fc region on CD20 binding. Relative binding to CD20 was
measured in a cell-based (WIL2-S) assay of framework substitutions. Fc mutations (*) are indicated by EU
numbering (Kabat, supra) and are relative to the 2H7.v16 parent. The combination of three Ala changes in
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et al., J. Biol. Chem 276:6591-6604 (2001); Presta et
al ., Biochem Soc. Trans. 30:487-490 (2002)) for 15
WO prowi3nzy ADCC t hr ough enhanced | gG bi ndi ng tBCT/US2003/040426
activating Fcy receptors and reduced 1gG binding to
i nhibitory Fcy receptors. In particular, three
the Fevagiat df .8bis HawebaeHelil e idd faiieth afeghovinnpihanriatiops @DTresneet to the
2H7 ﬁ@%%ﬁﬁ& ' T’He'i‘éfaﬁv%\l%ga%?%/ 1&%@:@ Udss %@@bn@e@{r&ﬁn bh 784 8 Elgmera over
erel

as a tri tant or variant; nunbering in

the cqnpgatratign ofthsypiyt rr:@urgt%mqalrf%@t Rigstinepengea T3 T idicpgs wealker affinity
for ths Yesiti@ NFtaddah adviadibn il kelatived MMt flet@Rinal®a Gverdgati-/{ 10ckus ogi e et

al ., supra (2001); Shields et al., supra). 20 In

order to enhance CDC and ADCC activity of 2H7, a

triple Ala|Adtant (86 the 2H7 Fc was |(RB&#serudted. A

hunani zed \3#ight | Sebstitongint | - HER? anbipdiegdy 4d5 has

been produ¢fd-with-nutations —S2984A/ =433/ K334A and i s

known as 4D3%c1101fi e. vi-p 1 85 HE] gi,or
( S298A/ E333ALK334APLBAHASAKI3M o 10600 0 | A

pl asm d, p4D5Fc110 encodi ng anti body 4D5Fc110 ( Shi el ds
et al., supra) was digedixemplebth Apal and Hindl I,

and the Fc- frﬁqmmed(zﬁeo&r%alm em&héﬁi'sﬁﬂﬁty
S298A/ E333A/ K334A) was, 25 | i

Ap g?q dﬂeh)aqn?nlt asé?efa@?n& f’mfeﬂé it4 ‘g“ék?fﬂ%?ﬁ x]laﬁar\/s él&af rg}nam stable with
respepDRZidatidn, detraid{pion i ether pﬁR@sesﬁBat inay Feet pragingt nelitycin @ svitable
formaﬁ%g&ﬂﬁﬁ 819£H7t 18 sg%yﬁfeg&e%rgﬁmah&ta@ pdkiGID RuRed o?ln%ﬁl@lw VL

‘68 L chain is the same as_that V16,
(M32)prd %411119@0)(: J B EorR R RS P duopkat Pil&se Pl&@ f°6ﬁ°nz?f‘“5f“g?§ v
anti bodies are relatively conserved within a given

Table P g(%%tn?e ’rbmamé ngZhg 11?\%%5'.]% @J n’égelasfor %ﬁﬂat?cgd sfta‘[i ﬁY}l é:ﬁ%ldefikgéforlfﬁf:ﬁoﬁr}g CD20

G subcl asses: nDIecuIar
ina caﬂrhqsgﬂsﬂ“gwo@ oxepy. ¢ Hirignts Fuers Wi m%len%“é@&‘fsa? e 25pv1o
back@dmd 8Therelatibisikdiky i§ @:ﬂreésed ek gcﬂﬁé’iiﬁﬁhoﬁ’bﬁBSZH7 VQSfchlfnda over the
conc%n%-atlog ﬁ) %en E%léx%qlglred d)r E %%zglﬁxe Pm%u?%lg %e ar 8 %diéa%d%%ﬁer Ei‘ﬁnity for
the vmrs Staeddrdj davigtiop i rplathyg sf@erty(dwwg)n aa‘waﬂx ot0%- rFé%\Wﬁlikk

substfbtRed ih (Y tzdrﬁﬁ@ donfaths Bl Eéﬁtﬂv@cﬂ SH1¥1p a@b@ink Rﬁhﬁﬁhﬁ&n@ yystablof Kabat

and %Wta\l}i% {catexilj.lﬁ' {I@ gz% € oa? es#%rg 31 *fl\l\// &i ﬁthtdth%re measured

with PH7. 66 ay/\{ Q@@ﬂ‘ﬂ @@@g@gr @@T Y’W@@@/@%@é to thpt pi{ke qh@lera
re g‘ld@iﬁoxﬁchYnu%&oﬂs Sveﬁl%&ﬁlﬁheb %@hta Abilitf 6 lafihfy-enhhrgfm Hl&i’éﬂl(ﬂ?tg Qlter or
are_snoywm w S W S \Y
cnha RGO o P PR BB MG P AL e
Tdusepterecar(2004); Bloeidsaf alt (P10 Hihese@hB e Iriclrdy 29BFEBF3A, KPgA as described in
Exax%al s %2E'XQ§#C%GCP(EDé Qﬁvﬁ@abﬁégﬂtto ERAUADEE adiGily; REBHARK IR to

ndi n ratio <1 in
e D AR50 SP SR o BT BT DROPH S Py {pf osln. Nore of
thesethuftdtivistcyuselinigaificinndifféranesavEDAPeding Affinily0% 2H7 Fc

Rel ative _ver si on Substitutions* binding 16.8 - -1 16

f\Jl: NO A . r—noyn

8A, TE333 mdq;;—\ 076210 Exanple 6 -
cha ¢ elative
T rardie (%hh%n'?s M Th“€nhanced stabil i ity FOr | ting
VCI'S}QR“M ap,ges et ap%U € —pl UL €t IID | L | S UCDI ¥ aDI
renmainstable with respeet—te
6-80x himera) deafdhilerd) on |-or ot her processes that pay |-

16af f edt product |-quality,|-in a suitable 15 formil ation®65
2buffgr. | n 2H7MB2B, several residues were identifiedd46
63as pagsdibl e sources of (|nstability: VL (M32) and VH.49
64 ( VB4, \\NBRO) . Therefore, |.nutations were introduced at

s?neseNﬁbkeS T O pRTPar i gon w th vie. Tabl e 8. 0.74

66!‘(61 3[ 9\515‘; i ngl/ ﬂﬁ \X)T 2HT7 V"drl an[§ aesi gned Tnor_ enhancgg,
-St-abti Cy—afarptr— effector— uuL,l.T o, —toCD20—Tm a

07 cel L -H4ded W2 Sy—assay—Hg6—varants—are—show—wi-th
mutations with respect to tﬁé 2H7. vl 6
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20 background. The rel ative binding is expressed as
the concentration of the 2H7.v6.8 chinmera over the
w@ogesisiat i on of the variant required for equPUEHUS2U3/040426
bi ndi ng; hence a ratio <1 indicates weaker affinity
for the variant Standard deviation in relative
68 affilnity deteMiRhationl-averaged +/- 10% Franmework .48
9 substitutionsM3piLthe variable domains are relative &
70 2H7.nib6aaccor gdi ng to t kesaumhes kngisyst em of Kabat p.sgo
71_and preoput ati ons () ag@shneheakads by EU nunbering faq
72 (Kaligfoo£T al . hzdfpraj. [ (™) variants that were b.58
b3 neg’@ﬁﬁg Abl NBQLAFN*V 6 db tne b[anuaro CUderStU .53
TR0/ O B 7 N L N2 il i X
S or J¥E08+y oMHEhci ng WEAEEMA KA L or or  enhande®
113 of f dct or funclions hasEPBAMAE®EYi ously reported 0.60**
114 mt JPI6AnN100AdIYEaliS824et S28A, E32@@@Q3344 dUSOGI e et al. [l2**
115 (2000367, SHI0A| ¥S2B1tS924 . STRAGIRIA, KBbr's B356DaMEEss, i ncl Ut
116 S298D56E38R0A KB3BAas Emsariized uioeA Exanpl e 5; K322Apps«
134 1 0 ripguceoboLDM3ALC IsbYA t ¥356D2GPALI e £duce ADCC 1.5%
135 ACT 11¥36laYar10622 RA203033 ZRWWehOMS431 SRR GE26#C act I VI TV g5
138 N0 55ROl ofROREs2L, %951?3 G55 L 858, Rboedl TOTYPIT o
139 TANYSR, &l ok”m‘if: Soo ébsA B335 %33@,\&?65 PIRSEED o

catuSea—St UIII

=
o
q
(q

1
1Y o £ Aty L” ba"" ehalPAh ght c.hai A—e—€h ﬂnﬂﬂg % 70%
155 o atlfve  vers | q_ g D.70%
chinmera) chinera) - -1- 16 - - - .65 2 321 - .46 3

(**) Ygyipnts that werpGneaspred QOIM2H7.v1S af @@arfty - . 74 6 99A 7W .62
relatiye Batitng vBIGes WO 2R UZ0 BB Of theChig82003/ 040426 8 - 321 -
).48 9 - 3.52 0 100A 298A, E333A, K334A ).80 1 100D
28 fest thoptiags of gabilitsmutations omth faig Af ijein degraslatigy 2HA vifGRH7.v73
were fGhlafed £32-14imd/B0 A R2AM BBB#ke, EBi0Bse, KBZdAIysdbate 20, fDOPand

nte 1 B LA e IR0 B ok o RO g s, O

ion exghymge SlgpmaqgrElyALBREAtOGY Y Aa g ationbs S37eC IR ANOmEST By, and
relativd/Bidilg bl tedfif in alcbB-bHOAWIMNL G B 2L, S92A 298A, K334A,

paBE R Gis 9 ool v B R Sy NG RBE B o ot
losses tigrfygction @DmgalY pegishy*ion exGi@nBEMompaDPhy B¢r acceoRid stgfdlsy conditions.

No sigﬁ:ﬁ&%ﬁifféﬁ%ﬁcre K2 6t ges;%ét’fo ag%&ti&@ ﬁagn:‘éﬂt%ﬁg osglladmgg%grﬁy
298A, E333A, K334A, K326A, E356N, M358L 1.1** 154 - -

265A . 70**

Example 7
Scatchard analysis of antibody binding to CD20 on WIL2-S cells

Equilibrium dissociation constants (K;) were determined for 2H7 IgG variants binding to WIL2-S
cells using radiolabeled 2H7 IgG. IgG variants were produced in CHO cells. Rituxan® (source for all
experiments is Genentech, S. San Francisco, CA) and murine 2H7 (BD PhatMingen, San Diego, CA) were
used for comparison with humanized variants. The murine 2H7 antibody is also available from other
sources, e.g., eBioscience, and Calbiochem (both of San Diego, CA), Accurate Chemical & Scientific Corp.,
(Westbury, NY), Ancell (Bayport, MN), and Vinci-Biochem (Vinci, Italy). All dilutions were performed in
binding assay buffer (DMEM media containing 1% bovine serum albumin, 25 mM HEPES pH 7.2, and
0.01% sodium azide). Aliquots (0.025 mL) of "*I-2H7.v16 (iodinated with lactoperoxidase) at a
concentration of 0.8 oM were dispensed into wells of a V-bottom 96-well microassay plate, and serial
dilutions (0.05 mL) of cold antibody were added and mixed. WIL2-S cells (60,000 cells in 0.025 mL) were
then added. The plate was sealed and incubated at room temperature for 24h, then centrifuged for 15 min at

3,500 RPM. The supernatant was then aspirated and the cell pellet was washed and centrifuged. The
57



10

15

20

25

30

155 - - 298A, K322A, K334A 30** (**) Variants that

were neasured with 2H7.v16 as conparator; relative
whrodioggi1val ues are normali zed to that of the POI/IB2083/040426

5 To test the effects of stability nmutations on the

rate of protein degradation, 2H7.v16 and 2H7.v73 were
superh@dnnvidsatadchsigitated, 2nd e pefjétiivere dissdDed DI NSOH elidrrensie§94 to tubes for

gamn’?a%(o‘%g%e ThQ daQa2W/ d&.gédyfgr%; pcghtdx% ysis glgluéo@anﬁlﬁgdbal{l %Hpﬁz{)gzgm

e | ncubat es were
107: Zé%%%%ﬂé%?o)f) B%mgélr?@r@@sa Ligind AiePbrasop ot /godsgs Hagid {07114
(198B)X afeRges, slotva tEltablg 9 aﬁm&e fRYGreg A RENvaainds ad agtm UDA0 bieding

size cIu5| ra
Fﬁm%/asapmﬁm st ng |n a cLe“ﬁ g géo%in% ét) &éécyeﬁﬂ]"jmlzfg{elV31
will haees‘{ﬁmssnﬂ@ﬂﬁgo -0 ondlrechapist of the bindingshgwiyis Thids7 p¥eat er
stability corrpared to 2117 v.16 with respect to

0 ' t of i Kk i
chiatieg SavEBy ey Pae a2l sty BB T ons.
No signifi cant dntfbb@n@names /\E«r(elv&eemwith respect to

aggregation, f tattom, 6)59_,Jdl4yu gaffinity. 15
Exanpl e 7 Scat ‘Eargld anal ysi nt y binding to

CD20 on W L2- S| && (eurigg i | | }?iiﬁwz%h %oci ation
constants (K.) y@rﬁsﬁet er m negu-+oar [gG vari ants
binding to WL2 ceH-s—ustng—+agai-plabeled 2117 | gG
| gG variants ?I?HPoduced h%éig%g‘ ls. Rituxan(r)
(source for all 2H’évdper| ment <‘109§-_0@n=¢1t echf S. San
Franci sco, CA) anmdmurimne 2 mrvmgen, San

D ego, CA) were 20 used f@Lm lggparl son with hurmnl zed

var i ants. Theompleinbg D%b'gld&ﬂby aﬂmty &pa) asaavai | abl e
2% hv%rgn ﬁ%voﬁ% 2&%%& B&Shgn' 111%{J gla %o%?mﬁ emellf’l%g)en&ent lys% 0§W1L2 S
cellss(ﬂ]@ﬁ pxptqss@g(l}nqboblasto(d\m@ﬂ Biog; 9ssenp@]’ly as Jeppaibéd] (Id(lsBaty pt@} 1/, Immunol.
164: M-Alsa Ozéod{ 18&baidi AC RaMlNI. 166:2571-255 }{/z))01))°~|AJnqu>t11kstbdr@srd§a11y diluted

13 A M RS0 DS B T RSl PR B e

cultufe, fi2ate the chntaBe LG relocfiarivt@e o fieymal Miniag ponpimed (QHESL @@Dmo CA)
To thimikturd 6, ovol‘@mztsoaénmeea%wlﬁ Do dsaet ma{eo ARQ@&@Qau&Ifo@h%@ 7C,

con ation of wer e d| ReN
0.05 gligh stoi“th)xyg A‘W&a{ bhﬁ:l (2?0815 St;rni}}ogi. esi%& Og—g PRSA d and mcubatmn
was ¢bintirntd fornm addtiond 18Hak 3€. Cokd wanatthebmdlyved/éme tte e amtibey were
shak%i%eszﬁlq géy!t l'o%m%nﬁ)@xlaﬁ ogx glporg&pshglﬂ% | l{élaltl% tﬁm@%émt mﬂ)s (&S Grere read

was, sea [ ncubat ed at ‘room
using 13 @ gxcifption fi’éﬁr aﬂzizfﬁ% ¥R %‘H‘S%‘E‘rﬁ“f”‘r f‘\a&&ﬂ wpgsjeloylafeqfyfittipg RFU as a
func&nﬁa@&n&&&dnoﬁﬁheeamuﬁﬂfoﬂﬁﬁsmgﬁ(ammmﬂhem&va&p| rated and the

b B 108 AR S N 7 e i

relatagmtqnat séreiler aRéwenR fop el 8feld mere gotent %ﬁ%@l@ for 7R 298 i weaker
thananﬁi;aﬁ@s@nsieerred to tubes for gamma counting. The data

Tablﬁtl; Clﬂ%;cg Vi % 2190 %%A%Q%s;cg g%%% { %%6% me%erpﬂalpzﬁcaﬁqu te% CDC

activity thu(cam@ﬁhféxrtgbﬁs <0@ﬁm¢tm0rﬂrqtﬁgwamty BiroRtian®) Adtibodies were
prodllcQZ frdol Gabld GBS, excg-ﬂ'i €haf thezdl lnHlSatedsolﬁ PWMere Broa-@m t&n@antly
i ndi cate that humani zed 2H7 variants had sinilar CD20
bi ndi pg- af.i. FH ty as—conpared—to—furine 21 —ant-
sim | BRY9S 5y ' : -
that RHZ V?l 1() will have VEL}LQJ mlar Kd to v._16 qn
t he basxen®f t he thinding shown in Table 7 above
Tabl ep@.viIEqui | i brd uB. i@k ng affinity of 2H7 variants
from Ggadsehard anal ysiis Anti body variant Kd (nM n
Ri t uxpgy $399+0. 49, 3| 2H7 (nurine) 1.23+0.29 3 2H7.\v16
0. 84+Q 3754 2ZHT W73 3% 22¥0.39 4~ 2H7.v75 1. 09+0. 17 4
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Exanpl e 8 15 Conpl ement Dependent Cytotoxicity (CDC)
Assays 2H7 1gG variants were assayed for their ability
wo eooneshizat e conpl enent - dependent [ysis of W L2PEI/US2003/040426
cells, a CD20 expressing | ynphobl astoid B-cell Iine,
esseptially as described (ldusogie et al., J | nol .
164: BH7#6A184 (2009561 dusogie et al ., J. | nmunol.
166: PBT4LPS575 (2001378 Anti bodi es were serially
di | upBnv1id: 3 from afs1 ng/ nL stock solution. A 0.05
nmL apugwatx of eadch kdpd uti on was added to a 96-welT
tisshgyd@sculture Y a€ that contained 0.05 nL of ja
sol ution of nor mal — humanm conmprement (Qui det—San
Diego, CA) To this mxture, 50,000 WL2-S cells were
added in a 0.05 nL vol ungxampfetoer i ncubation for 2h at
37C, 0. ORAmibodyDepengait Cellubat QytotdMicarpaDdN)UssafACcuned
I i e . ' bati on
e R e T
WIL2Geplls: & (RAQ cFnasstiveddmmhpiiasiofdRscol iag, essentiaflyas demesiped (Shiedds et al, J. Biol:
Chem. @ 69066021200 H) wHing » 1adthte BAGIOILRAPEIDA tba@ul) INKalsOFekd prephred from

o [ l. sce it T e.read
100 B AR, oHicd o HADERE BHbn Bl G Rl ity Belie,
norma fumergdonorArh @8 Beendrstyrsd s EHRTLB disdnoti et § (KRB cod., Blood
90:110oUR L4 (1657)) Ofn ﬂﬁ@&?&%&,&h& 190 o119 %er BED hﬁﬁHu'dQ{BMeM%%&s for CD16

158@%8? ﬂg(gf ag‘{l’.#%g t \Qlar e, Thle5 r esful ts (Table 10) s oIvaN

E r €Y BEanEnt oveh By P2 atpasigdium (
Biochgr.pi(tal, Bowrag@hioland dentrifugddzdri20 o 2@ RYMS Witk edlls 4t the interface between
layers @Eﬁa 'ei?é@:ﬂs(ea )o 4fc%5n 56=IZ[,3h1be§,_\7§h@hQVeMl§d ‘Qg{(%rﬂ/h n{eﬂ@xﬂ containing 15% fetal

Rituxan(r) for v, /75, and 3-fold we an
calf sepyny JROGR [P orBifucyd fpp} mingt HARREM gt thesperogianidiprapdpd. deligiy rore
resuspended i BTNCGSSu o (s BEA, LaMRIN I and NKldeth ees parificl Biilig @RdENK Cell
TsolatibB&E 1R2481362) St ain@ 6 lile\thah¥ea 2 lpl;'to:cﬁglgiﬂt%;% B4, )”K&E‘%@l{s%vere

. <1 indicate nore potent acti Vi uxan(r).
ditutedp MAGSGPES tagstE cellfpbduced from stabl e CHO | nes,
exsesy tiluibra bf inbiaEe (008 HLY Atagely Badivnt (F12MBNBMBOQ0WEIRE: glycine, 1 mM

' I . Antd valj.an o . o .
HEPE%%L%%\%;%??% ﬁ%ﬁc%%%g%{}ﬁ%gawsﬁ% r(l}cbrcg), gllﬁfaw, %niié % h??mactwated
fotal boyinggerunphyyers added-to a 9pqwell 1qupd-Hopigm Hissueultpay plpF.5WIRS celi@vepyiluted in
assay Iﬂlﬁ%‘%«é@&ﬁ%&ﬁaﬁ@4&3§?ﬂ3/ \Qﬁ_@?—s?cglls (2_‘.65 1’1{% §e*r w|)i}71) R ﬁd% Gifuted

o ) * V. * > v o .
sivogy 8 e P R et P IV G ety o
D20 (oppmgyiomssays 2H7 1gG variants were assayed for their

alriné %p%\cyz ;eecmmsleﬁit.i@atmp B 0 iintr] B NKCBH o éauiﬂﬁ&g lkd c)o?&oy g,uﬁ, 2%
. -S c S, .a. expressj ohl ast Qi
Triton g*é’é ps ﬁdi&eﬁefheé’ga ot s ‘rqgéﬁ%d fopdbat e %Le(%g’? EbH eeleaged gpre.
measudd usBig@|cytotoxihie i DI derGiEoLit BBAU44 728 RbyHe Dirghasipsdndiaeiody, Brdiana.)
followHe BY Q@R RRASNsrhdbAs. 6. 8REQH 6 epar
O_ Owggf 0] QB 00 nL :(;J:E hepari nj gg d]_DI_tIJ P%S‘d‘?"k g’?sl a\giﬁgg) e\?\AJht ﬁéli(%gowneﬁ by
mixingfpr | §]“E PR IpHaeoYsirf FEh elppigupp for @nd ingyptediintaeidark g From
temperatone w15 minm@ptic biendtg atvibOndnas tha esad kslatetp ettufar v F6eydRldividing by
. ( t al. . Bl 90.1109-1114 =
SR A AR08 e R s
paramqi Y HEFTECHED SrvEife deerpge EGpeopgentrations.
The results showed that humanized 2H7 antibodies were active in ADCC, with relative potency 20-
fold higher than Rituxan® for v.31 and v.75, 5-fold more potent than Rituxan® for v.16, and almost 4-fold

higher than Rituxan® for v.73.
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nmL of |ynphocyte separation nedium (I CN Bi ochem cal,
WA008/0563120hi 0) and centrifuged for 20 min at 2BO0DUSIONG/040426

White cells at the interface between |ayers were

di spensed to 4 clean 50-niL tubes, which were filled

wi TalepbIVADRE it of SHT aritibridire or WHle2f Seeelly compaagdfto Zghylfbased on n

experﬂﬂép@ VNI €1 Geiddte lotv%@tgncgl @bn TI7018 28d vakdHO ﬁMe%Fb&eﬁﬂa@ncy)
super nat ant di scar ded. Pellets were resuspended in

£ £~y (N pC 2 hA DT AN an el
NACS 1fbod‘yvbnagf: %BSA 9, 1 L ECs{vat 'ﬁt% ﬁz;lvf@ 1€
Ao Ni—Cal-l S0p VE X
puri f lfiw & g ucaua CeT T [ZU |a 1:u|v| Nt
130- Oi‘fzﬁmé’.) accordin o—the—manuf df, urer-s—protocol

(M | t B33 BI ot et )N Tel s were gl uted 1T VALS

buf f eFQ72X106 cett s Serta—difggTons of antijbody

(0.05 w76 N assay nmedipgm ( FIZ27 DVEM &EE 50 W T hout

gl ycine, I mM HEPES buffer pH 7.2,

Perditohdl ADOC Sﬁsﬁ}@ wee taddbu(td Cldnplid icmlﬂfumhgn-@lblmf 2H7 with Rituxan®.
The regllél#éh)ﬁ?gse gskaé/g ﬁ% dat ﬂ?i?ﬁ—b \}égﬁ a%& ]lZI|¥’P l?gjh §f0aflold?r9 %&\Q(?ADCC potency

Found-bottomtlssue
as corpngiel (Rt R(EableE). 2- S cel |'s were diluted in 25 assay
buffer to a concentration of 4 x 105/ nm.. WL2-S ceIIs
Tablel(lg.' %g%@%ﬁqf;ﬁﬁz%}u{)%eg Ig]%l{yllﬁn&g %Jo%ng'ed to %%man@ﬂ gasich onn
experimentp Sfalie il éndicate ddwennetebéyrithio Riuof®.and vabotlyl indicate @R potenCY)
(opsoni zation). The ADCC reaction was initiated by
adding 01 of NK-cells toeachwell-—ln-control
we Hmdwamm¢}|t Svariagp) (Ra _
i ncubated for 4h at 37C levels of IDH released were
30Rmeas®ir ed @si pyr a cytotoxicity (LDH) detection Kit
(Kpe#L644793p Roshe Di agnostics, |ndi anapolis,
I ndiyahes ) foll pweng the manufacturers instructions.
0. Bgiiq197 LDH dpyed oper was added to each well,
f oL} PVEd by mJSIOQQ for T°Cs. The plate was Then
co ] &%L]6WFI"IT dal num foit anu Fncubated TN the dark
at ootm—tenperature—for—i5mn—Cpticat—densityat

490 run was then read ang.i3g 40 calculate %lysis by
dividing by the total LDH neasured in control wells.

Lysi s WAIVPres atpHryvadagtyiy @ plefitgy infxpqmplyy monkeys
C OPECNatidna] praduceddm dargiedt tr3bfepnn afm{@cens; wergdested in normal male

cynongf%L a%gcg &B@lar&ﬁﬁonﬂ@g g1 chr tg € aﬁllé %gcuwhes Other aéllt_1|-7CD20

ntra I ons e results s humani zed
antibogies,istsh @y B8 \(Rifusang hivg denopstiaeie abmtﬁdﬁpl_@re&?%n postd petpates
Reff 2., Hi@lid3:aB ghsradoman Rituxan(c) for v.31 and v. 75,

5-f0 Q h M f

T R e
testedJOAPYHRG'S mm@mﬁmm@@ywﬂ in grehrefiivedope groygpC vehicle, (2) 0.05
mg/k% ﬁ&zm.li% &/ (3gf10 Bl adETRO (456. OSJIHg/M\! h@\f}sv@@ hddszsl)qo &t AGH7R31.

. Al V ased. on n eri nent

Antxbf)cggﬁ,ev&fereﬁgxfnglﬁterfg fu%gfﬁnﬁ}%?ﬁ \e},lchcengﬁtaan Q glé’s g/m%i or a}ctatal of two
dosesgame gt & 1 pﬁhiequgly a)ld anAgheriop oh\B. Jhy ﬁxamlgy of dosmg is designated day 1 and the
prcvuﬁlg:g&(@/cﬁglglﬁ{é& )iz{ErE@S(% ﬁ%maﬁ/émovagr(ﬁd?(%ﬁﬁa)s iffeadh éoup?mes%d as

day R PR VABCEIRE L ALY 2 D o) 6 St 720

follovaingwhd firsttdbsen Additianal Ringples fver2 kKenvin idhy Rptiarteadving), day 100(pridn e sacrifice

of 2 agfﬁgwatoﬁpigaﬁq%w&;&@ﬁ GBr J}e@o%g xgg that 2H7. vl 14 and

ave” >10 I npr DCC potency
C Oﬁ‘iﬁla}l‘eéaé Bicgll qqpqeat;@gﬁr(s prpre (dqtgmu‘@d El}za) FACE4psthed thot conm%éD3 -/CD40+
cells. Gk patdehiypr aD3-2DAN- B lel @&pmaytwli;&o&egz@bbss CaNGREredby the

followwﬂl%ség?g& )fhe 181101%%0%6 )})o;euhatmn arknaa § f{) cagtfri sédse sc<afer

uxan
15 Anti body varlant
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tuxan(r) -1 117 v.16 .52 H7 v.96 .58 H7.vl 14 .093
H7.v115 .083 H7.v116 .30 Exanple 10 In vivo effects
wW@Bo02bF63vari ants in a pilot study in cynonol guBCTOSNEY 810426
2117 variants, produced by transient transfection of
were tested in normal male 20 ¢ nol gus
scaﬂere%ﬁé%@&?eé?éﬁoab (Bp-iUsine mpkiByRd, fuqredsenga poiep gty é%;‘é’?"&sa’feée displayed for
CD40tftisiy3 matkexsi ViDoraseénily iabdlSsotyfl dogttolauidrd us€dDR Oeteraat telective sutoff
uxan(r)) have denonstrated an ability
pomts%&@gm@%léitg?@gos(ﬁt%

s innornmal primates (Reff et a

Bl %6 @S%ts indigeies! thpa bty JHI9A§ ynd 2HvHriesrespribly Of herveipg b perphayal B-
cell déﬁﬁﬁdn&ﬂthéil(l&ﬁg'/l% doEPEFaaE] peliphedl Padliakpi@ion Sttﬂiéd))D,S mg/kg dose (Fig. 11).

The tIEC coPrse an(l Qten\{vat%-celll% é1t er%éaguged dﬁrm(%’tp Ofﬂq l7g1u osmé rwe}é ICs)%mlar for the

e S were OS e
two arftigdiey. eEﬁJing:g@nt a(@ysm@)f (bgrecozrgry nagmﬁgmﬁmat/@@nals(i@?ted]]@th 2H7.v31
showedd K)gm%kl il G B-dot) as ConQaredB/ithoe: daskd Hin WVI 6 aﬁx(%)al(tla)lar 1&overy

. 3 re a i stered
B R
sampling bwiay 1P axd ca Dap 3@ | Hopkvet, iy recaoyesimalp reatad iwit 4§ m/kpFH 738 B-cells
did nop §hUQ Yecov@&‘%ntﬂ @Qﬁehﬁﬂe b%ecgl@é §6 anI Ijbgy &7' ([3 %t 1 15j %s@ﬁgggs(t)&ca' gtdter

IS de5|qnate revi ous_day
duratippeaf fll g gign a@‘?"“t gue ne‘ﬁ‘@ f?l” 2F§f'3 HQ?P%*F i B ‘(}ér y (for 2
anidmetigtyivias ebagved fit thepgnkeyStude g ilgnahiztl das anddia\erdkd pathBlogyoehs
norma? g![g?!ﬁg%t’uw \gIGC;ng Lfﬁﬁglggh@ﬂ) tg %XEEE 3 8se fegi%.rate& oﬁ(ﬁ’(gdrq%}écgptzQ 1200
mg/mt 52) ?llova%%léf adyippitrption A5} doses ﬁ’dF’é%W‘Wésraéaft in fhets RRYRy 8
( pDdt0ih CHdmARE nitGikeys Galy2H0/1§ PiduORitixm@sagdet§ thar@ 5-flfl reduction in
CDC %HWR@P%/ gtr g I%gl %io%gcy %%(?nh%@ ﬁ/%q @tht M)%E agt{%ﬁyyu?FeXuced CDC

centrations

activitg gap haye ’ﬁ@fﬁ fawalée qaﬁwmrqﬁéetm@degeﬁét firgt dnnfigpion gractions trwemwth greater
cpc &8lilys. The percent of CD3-CD40+ B cells of total

| ynphocytes in nonkey sanpl es were obtai ned by the

follow ng gating strategy. The | ynphocyte popul ation

was marked on the forwarkkamplefiler/ side scatter 60 WO

2004/ 085St defprny AB2p0arteriihedies with ephapcedsigeteripgionef | ne

Regdrsl dHo(aR&DIEKids icEll a®MBddteSo Il oRbosacklatiay 16 8 BigNde@ree (97-98%). IgG
ﬁmnwgg%ggoﬁ¥ dl%OS lOfs were di spl ayed for CD40 and CD3

Fker % uor scently | abel ed |sotgpe controls were

u sléWt @ﬁdé@@amrvﬁectﬁse gusOHFR) EHP M line fhet ipfugosylafion cppapgtent, and

Lec132516b11 Ghi3ndd @eibfidiewd ih )!roteﬂ_lrf&oé'yﬁﬁéﬂ WeSe dséictb pradiRéElarkibaties AR study. The

re ca e af produci full .
cwno sl 5 CEY Rl PR bl Sl PRt
Colleggaf Mediding»é ¥ pgbive Paiveriy c Bdr¢niaplénes a¢ Pror(pralinetappestronbd&nd figt- kalycine,
adenogi{i?e?@l ﬁinlauxéhilcﬁ)h) TAQCII@QPI:J. BB 1154 RBvARCF 8 CRIOLK 0ell line (ATCC

a dur rst 72
secrfyf P AR RPRE T e S S s B e St S o
were igangfeojed ingth IPNA hdngriecopefest ngthod@iagen, Maéncal@y. Séetion of the Lecl3
cells %&Jecgﬁ% §angijéc‘%é’at I&OMS‘:VI;LS gé?%m‘k?l ltsmgsﬂﬂfe)%gn @hﬂ&i}l@tﬂﬂ S@alblochem San

B-cells as conmpared to_those dose
Diogsp) 5 K5 S et Fomtaaig Y BHy P Merbth &7 F S8 ¢
ribonuk@odigé d6g debdiribodibleosBeCE@BGO-BRO VR Hhesstia g, NP supplenBneeivith 10%
macn{ra?eﬁ %a§ (%gé‘é)'_g&ﬁﬁ ﬁﬂPE? agc? b&&%ﬂlmﬁs@%ﬁun{%&? g CQ?yThg‘ eHé Qﬁls were

or recover reated w

smnla11® sq?@gvem epM mycdipm cppteiaipg HamisF 19 W&h%@HE H@W ql@e%s@éﬁM without
G1ycmltthagoorsu§)plaﬁentaetvwm Fwwﬁ@o)a Cnldaser8s), 2 g-gluladiine, 1X

a . dur of full depletion by
ar gt RSN i P SR p P RS o kvl 6. o
t o&ql@uets Yormgisviiner tp daee weels el Wmﬁmelyd Bt extiapsion anfd pietegrexpression.
The oBli &Bls (08 &e@B (i}uﬁah? at9%4 §§:eﬁ%ﬂb kR |pﬁg)for\§ﬁ§ll baltR fnm@ln exﬂré!;smn The cells
other studies, v16 was well tolerated up to
hi ghest dose evaluated of Q&OOng/kng = 1200 ng/nﬂ
x2) followng i.v. admnistration of 2 doses given 2
weeks apart in these nonkeys.
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20 Data in Cynonol gus nonkeys with 2H7.v16 versus
Ri tuxan(r) suggests that a 5-fold reduction in CDC
w@edaousa3y2 does not adversely affect potency. APCT/US2003/040426
anti body with potent ADCC activity but reduced CDC
activity may have nore favorable safety profile with
were PR BT 6T FLEPORSY @ ARDTbHETVRENOHET i iy col
superrgtagab@¢ collcdT adiesied it ayl Fe B6- danget RGELIFAUC esitad @fotefil e@ftbssion
levels. 2]]13:!: ?3 %@EH@ s @Qljé B_%qla?a pr\é)v!’_ﬁ'&%glg 99 Q ?FSCC%E/ 1?%:11{1 ?ﬁ{e Qe daY %nolr to

unction Nor nal ucose
converétpg 9 8 SHPEMHGPRBed, sipRieytnted etk d@mg/D Feogguant uga mc'ruinemd 1 mg/L
trace ckeds.ar € al so hi ghly fucosyl ated. DP12, a

di.hydr ductase m nu DHFR cell_Lin

Sl e R AR ot veliion Ly S Gupgmacns
were dollaqied i glarified bﬂ eehirifiigetion iri 130 pit opicil trbésie seyestlisond debrie The
proteakb%ﬁgnt%@ PRSP Qdd(éﬁroﬁ:m GSQQQ | RS ohi@ME)HeR addeld 814 the SRR maledtO

e Pr was_obt ai hed from
°°n°eﬁa8? é?&ﬂ%ﬂ %@?E “%?%ﬁ?’&%ﬁ%?“@ (miepn Brey &N Peg ‘é‘lj‘l—f*’d‘ﬁtf"
purifichirglivsingyeotaf G Yrsihategephin{Arerssint Bharnfagin Bioteel, Pldataway, Hif)e All proteins
were blaffé} ex&lmggi ihi) Eho@ﬂl%tg %ﬁf%péa)salﬂgé’ mﬁ_é@%&%ﬁ]ﬁ) concentratolrs {(Amicon)

adenosi ne, di ne auxotraop

R L A S LA L copgspratipspgre datpined using
A280 #ECkrifed Ysing\athing hcid ®nﬂbslity>d aafyab.at € reduct ase deficient,

a nque Bﬁé céis I;Nglg grggctg \re& regsglg thIHa% %Ld %Uvﬁ:e%llﬂ vJ 3 eSselected

were trans ec e
as deSﬁ%vﬁdn dde P3vd§ é*ﬁlbodmwélﬁélaeavﬂd@n)‘» Fe IS@%WIF HAl 6?6 lixweplté dpige 7
aboveliRb dnFeessoh 8E&éINY amlﬁmsfoaﬁatgedve&mau&)@dgsasEma K384.A)G¥hieh Gesults in

hlgherﬁ%mqgfop t@?cw geﬁg)ltor )’s%e% glaPE IBd g%u @f %gm%o%%ga) Following

transfervKm apd thalomemwl\mbmeswf @ﬂlwngd@ed ang ¢volosterchaoseinlexpression
level B0 HBRXHFIHREN el SRRLESH n(e@ot%% BRbtion (AR 8r SO B had amplified

Ie h 10% ed. FBS (4 BCO),
the oy o B ﬁ&gwe{%wroémeﬁ b B ncuEraoge™
transfefiladtoCpi@n fred thedivmefore p4fbdif Trildya FHey the mbdaait e cblivctgd, tnaldd onto a

pmteum @aaﬁa &m@ aaum)aggvamm&sﬁ Ganihrl RO quésH e dnglvxoﬁeﬁm&%fthe
hout f\‘/'lmne wi th NaHCO3 suppl enent ed

anﬁboéggas (i@:rgeej usmf G2 ﬁ@pggsureg 1nm aEtleﬂ}U tAélrﬁrqﬁeéns wese buffer exchanged
into pHekphétegrbyftred ealind (PP OX@INE ﬁdblfr@néﬂ:\%()mbﬂ'bmﬁ)rs (@mttod)Xnd analyzed by SDS-
polya&ﬁ!ﬁ&&éeféle@éo%ﬁ&%ﬂt onycin. Colonies formed within two to

ree week wer e Pool ed for expansi on and protein
exXfrEsErige Laser Resowgpry/’ WWW@%%@@WHFW@F PRpcteg] Argilysis
of AspradBBLieIRY Didodddchemid] Nliked 61igos etBArldeddateabledd¢dF o rBcombinant

e x| 04/ .
oo RB A oo o0 A0 505 G, g g v oo
well PPHiligedanereite platp Qllanaret Redbol. ¥BYvere prinfitiensd yita HI nhmethanol that was
drawn:ﬂn&,gﬁi ay BDVElnEmlﬁéiﬁﬁJyﬁﬁﬁlﬁﬂé BcHBEhE mm&&h@ﬂnsaﬁéh V€S @hnifold.

r ot
oo caf e Vg Ao v o an Rt 200 b Rl B bt P
were dagipsfl eotiptegelyely yoying 2208 Vwilrh &/ theBnapifelh | Bhe enembrened ayre prshetwith
reductlo andQ:QxBM@ﬁ*lEthﬂagmﬁ e REMY EQEMEE | b M Mdhﬁghyd%éﬂpﬂlcﬁ R0 Lo Fhrris, 2

reconbi nant _hunan
mM EWF %@é‘]‘geﬁ gg/é%f%em stiplpsdel up) were P@h%fﬂa mﬁ‘iﬁ‘]%?a?ﬁ’&lfsi @513 gyt fheoyeh the
PVDFinpmbenas hy gentkevapuodutthd weils werd wasied with 23% B jdaf/RCM buffer. The
molﬁ%@{aﬂx?%%&edumr@ a&ﬂlg 58 ﬁf & g 08 @Pdlﬂoﬂﬁéﬂgﬂ (ﬁfi’l“)lggluuon to eafh[ well and

centrii ation In coni cal bes to renove
incubalipg{heraigiofie plafee37°p |f‘i§t1 éhé%Tﬂ W?ﬁremeé P VPR i wels were washed 4
x 250 plpwaet. | Ciistaind Shi@RBweriarbokydridtiSlate¥D) therid@ionside dl &@ad.1 MR doacetic

acid (M?ogutlgns \?tng vf\e}f\l)@@ﬁ pll;%%gei e n x(/ﬁ\kmﬁ agd (ﬁﬁokg toce)nl 1\% t{{/&?& buffer

Carboxyanethpiptiod ivas @corrmhahpc¥ Yryemuba@m iiqs?rOngn mﬂmdeqkﬁt a@blent temperamre
chromat ogr aphy (Amersham Pharnaci a Bi ot ech,
Pi scataway, NJ)). Al proterns 15 were buffer
exchanged i nto phosphate-buffered saline (PBS) using
Centripriep-30 concentrators (Am con) and anal yzed by
SDS- pol yacryl ani de gel el ectrophoresis. Protein
concentratlons vere detern1ned u3|ng A280 and

o o - o " —
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20 above) has an Fc region wherein 3 am no acid
changes were nade (S298A, E333A, K334A) which results
w0 poodlosggher affinity for the FcyRI 11 a recept orP¢BOSm03640426
et al. J. Biol. Chem 276 (9):6591-6604 (2001)).
Fol l owi ng transfection and sel ection, individual
Vacum@vanpeied oftheple tsremeveaheils katttiod asinig vellavaavebedfvath 4 x 250 pl
punﬁpc{ \)93&6?' ’ﬂ'.b %XIB% %%Eﬂarg&s WLI Mg(!ke et ala&tl(nll Og W oﬂm&f S

trexate selection to select for
@olmwlmoltdwﬁ?%% MAWSIBW) é‘d‘m"f‘ A ipspbeding 9T OB Bl AT ARRP R e The
PVP-¥d0iseliioh et ehekebypdeauaRtn hidgherell edelvahal4 30 pbothy.. The PNGase
F (Ne?;ov?ngland\eﬁolgos eQV‘{n i y%:srtg‘ ﬁfog r2? ﬁfjofta 9s BRLMTLLES! g? FHE!M

eri o medi um was c
acetate.cpElcRedl W@.ﬁ?ﬂ@d@ ea‘filr"@ﬂeiﬂdﬁhwlﬁﬁ prpagedadrier dthhat 3AT6t iMberdiectiias the
samplRd \Uér@ganbf&keﬁ% 5ob anehaéndort @6R MMdPUASBL. of BNES N bddad acid solution was added to
o RS 05 S AR S
oligodaerhirales femc&imq@dlmes tnthe hphwosidhrat & nbfl]@ MéLBHT@%mPSﬁ epeftPRmylysis,
the reié§§e‘?] &ggﬁ&lhgﬁdgsr &%@%ﬂe&ﬁﬁgﬁ@ﬁ—@ﬁe@ ro§eatl&ﬁm:lﬁﬂk@ Yes@d r(@GSOW-XB resin

d | ect h
in bt £ (ReaRGyeleh Gy BSPe B PB S oo (05
Bloch'EmﬁﬁiECIefe}aﬁd oght ( MALDI - TOF) Mass Spectral Anal ysis
%{ﬁﬁ'f@ﬁ rxgks%b&gal glalyglgm%l;lﬁ}glésql?ﬁe pd}hllvé rﬂ&i@ cihe desalted

0|I osaccharl es were_ rel eased fromrecon

clisogrepioT B ] Hea RGP PbEERET Bt BdrAto ofife dihydroxybenzoic
acid IﬁtryﬁC(@lD]}IB)ﬂ tmyfasaarep&é(ﬁaylﬂﬁébl\(kaQ@Z 5 Byidekybgnzok had wigl (. Bmg)ﬁf 5-
R | 'mixture was
eth%é/ 3115:yhc§’§11 kh&)rMQFeﬂImlnmg SGHIQIL dﬁl&ﬁe -1 ?f’/\g 1( Jnlpie%ﬁi tur

were conditione nmet hanol t hat
dried g seomey. FRFERBFGHER e Wﬁféﬁﬁﬁ%ﬂé@k@wl@ﬁﬁﬂw%@w 5 W aliquot)
were u@ﬁgrmm taiblod taMet a{ldng Q0. b/ui P W regdtoimaebiiinena Mafie K THAP)
prepaéegbn F?S\ér? ace oniExge?l\?&\g emr%\y mim!)]n?um {]@arc]eeo%ffm rf %P?M%e&n%

st eps wer e
vacught dried en theerafw@ﬁ ] afysoryptransihes rmgsug@mor ®© apAeiiufieieagrdiohgsaccharides
were BRI édQJy@l{ALBlﬁ“ dF%HbP@S@&eWS@st&@%@QeNDE Rass §pRetetibter0 IThe mass

g&car box uffer consi.
spech‘d)algtﬁf v(sga[s %er dlr N l‘]faebtirl I & e pg%%ve Iﬂ(\ﬁlRCIYPVe mo% Wltlﬁrkﬂ E. JOII@%I_J'MIOH and
utilizBg Belayey sperantip® tmtwemnth@blsr@se)la@ paist & 13Q99nd i dheidea sumation

modd (@4:(1)' syhg%hpmé S sigrdQethdke IR rhdnOWB RallbRed witYPhixture of standard
n es

B
were 8@igpdde Sntmnel af éd me dpebtya! dethdhian gehsPed|using CagsaD7.Q d4ig analysis software

pac k&‘eksﬁhs%&rs%h%&}la (DTT) solution to each well and
I'ncu atlng, the mcrotitre plate at 37C for 1 hr. DIT

Natugghleiller gVRh\ b0 ) deRendrt FRTCOHES ARl | s were washed 4 x
25QD0iC agdayserere pef@inad a3 @estrivsd idl fesnplved: &K to target cell (WIL2-S) ratio was 4
tol, gs@e[ Q&Y hﬂ%mﬁhﬁi Ql?l %letgl Q/gs r@qu}Jd 'a%fo?é usg’ig lal:toégfdelr@drggeilxas%ssay

oacetl c sol utl on fres
Tafg?i .e@b HE'S apﬁowzef WP rhsmceaﬁawaﬁ qf e&ﬂéeﬂwmetedl "M‘W"P Hﬁ%é\ﬂddmon of NK
cells. DT Reixan® Gﬁibb@f)ﬁydlﬁiahﬁ‘éxﬁﬁhﬁﬂem SarIeoiaiRdol GAe dighxy 12shows the results
gBCEgr 30 mn in the dark at anbi ent
ure. 8% Wo 2004/ 056312 PCT/ US2003/ 040426 5
Vadbenssultashow ol indegfugosylatidanthpdins medigfe NE pefl fareet qell Killipg more
efﬁc@ﬁiylﬂﬁah QP arRbShick REn VI bnpBieR oPRshe d[h%ﬁdbrﬁéos)ﬁla@&&tlbody, 2H7v.31, is

e e e s e locken B
capal3 66X, nOBt i MJIlir(eSif gereeyer smeuihge@)ﬁtamﬁd:eﬁsm:lut‘;m qozmntfamns lhalmre the other
antibBdies® F}pé a%%ty'i)?lﬁpﬁﬁ@d{ég Kas fg-lh)%vs LFe)MB 2GR 891 i on lg\@éwed 2H7V16>

r enov entle vacuumand the wells were gr
Dp12dsejved 2%&‘{-“ 7 Dppyferivofgiiylo >?ﬁ(t?\BWXEhé’i he prateien o g%ghy ate alerations
are aiRHKRS Cympalildh ofthg@bbhydate tdun®8h nafd¥e 141G Bdm the P&slirodubed and CHO-

solution in 10 MM Tris 10 acetate, pH 8.4, was added

to each well and the digest ?oroceedegi for 3 hr at 37C.

After digestion, the sanples were transferred to 500

| Eppendorf tubes and 2.5 [ill, of a 1.5 Macetic acid

sol ution was added to each sanpl e. The acidified

sanpl es vere |ncubat ed for 3 hr at anbl ent tenperature

a oy " N r

ofa rfsper%rea%tv%
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acid matrix (sDHB) that was prepared by dissolving 2
nmg 2,5 di hydroxybenzoic acid with 0.1 ng of 5 20
woreaohosepst i cylic acid in 1 nml of ethanol /10 nMWw&DUR2003/040426
chI oride 1:1 (v/v). The sanple/matrix mxture was
vacuum For analysis in the negative node
Pf°d“%eﬁ &%&%%P&&PPF@&]P‘?W&%@D@% BrcEt P EAIRgIs ign a9 fapcs he fesults can be
attribugeld isglelptoshe prosecabadagd df @dost.0 t he st ai nl ess target al ong
with 0.5 12" ,4",6"-trihydroxyacet ophenone matri x
(THAP) prepared in 1:3 (v/v) acetonitrile/13.3 mv
ammoni um citrate buffer Exogpledhnpl e/ matrix m xture was

Vacuumraedsedetriatk 2078 Briak Lxﬁm&destvmhabmeda ACERRRBI i C
L 0 B S B SRS B BRI
includ@ie 5 $¢ anderrPi pWén}pa‘yle rLe@Ecqmgsd © pmlrfcmraﬂaeqd coufitpeparigsgiuced in DP12,

mmcg%%J&mﬁ&lﬁfcmsﬁFc@mﬁ%ﬁthD%Q kV either in the
tive or Cg)ﬁ|¥em)eW|ththeI|near

Ge”eretéﬂ’ﬁof PR CRAETE BIEPIS #1%g del ayed extraction. Data
Weil@nad CO0 edshenis infdg were baaseitd froniina® CDABRUC BNA (Intitrédag Carlsbad,

CA). ﬁ@é @eré %L[IJJReE?'bQSQd orﬂf? 46, 5240y %ﬁ{ﬁg% %1920! 5‘31\61? ﬁd&%zé ll"?%!:e were

trument was c a mx
then cmseéwﬂh%PéGTw?%s Hielrogenrisivg R0 e ClakﬁTa 1%5%16 mice.
Invmsmmtehﬁd using a 19 point Savi tsky Gol ay al gorithm
ore I.nt e tion of the
ke OB o e A e R A SR ' "0t
huCDa}TaThy@D WTgafGDAGT mice pamkavgletm(eSom@tmrdgEqugozmowu péyotype—matched
antiboltRd W1 8L applidd! s%laﬂyNK)che‘ﬁ@éaJwe%?lW ofsReRdent cytoxicity

assays were perforned as described in
M"“S%?ga‘ﬁ‘%?sg’epwwlao target cell (WL2-S) ratio was 4 to

1, Masskypshongesdromuwhok dlood] spitron tsaph aeids 400 korgintasrowvars prepared
accord} § H&nﬁgd Bx%topcﬁ QLSS - ﬁ%eht@ﬁk&&? mq %QX&%%Q ChRa §¥ A8 CMigan, Ada

get cell s were opsoni zed he “cConcentrati ons
KMSIE?F“’QWP Margytios Kifree Shevagh f44r a§6“$ﬁ°ﬁerp’|9?‘br to addition of

FACSMKalysgel | s. The Rit uxan( r) antibody used was from
Sglga%{] niuﬁ%n ce?ls are Waspedealsng rﬁ%%lg)tseg(f?ed in y ogig ‘fg(lé%/ Ioeuff:ﬁ‘l:r%izzﬁcr%\ég Eﬁo?pgate
buffersdralinetwith fl “oRbderonainmg § i steiniaperigordiobantippdyl | Alt the ikningsntibodies,

mclud‘ix% rlsg@fae &Qﬂrclls iﬁ'b l)lltziuﬂeg erE'PﬁdrMﬁFefn' Eﬁ:\h gﬁrgJ) At I?ﬁﬁlatg@DZO express1on is
dies with a enent, of fuco

aSSCSSEfE‘G’é e Sy Rypay® 2\‘Pﬁg| HHHL ‘?ﬂ?%?‘teé anfi-humgn Ig%&) ‘?‘i?ﬁﬁ'fry antibody.
FACSeh4lysiisntduatd wing FACSqagarti@blgemesumécltonln1d1dnsqmgmmﬁ"ﬂmmgomeu~y Systems,
San J&Q tC'Az %Ythé @mﬁﬁofcﬁé‘sta}eVd@ﬁxé& in! tﬁ%"i@(varﬁ Q:Qﬁs%@ ‘h%}ﬁlkdaé?é@ﬁgsa\@ﬁe LiPthe B

diating Killing greater percent age
lympbﬁ?y“is élie&%ﬁtne‘%@ltq the expregyjopy H@Q‘Z‘E?ﬁ%ﬁ]ﬂ ‘f’“éf?‘ieo ns than are the
ot I e&dll destion ddécetry aldweseaad Hy\ihdlyping peripheeal Bretil dvodls @8 analysis of

hCD2§-F|S_B ce?l(s5 L)QXY%JS 15%3 ep?leefnj Q%hpéagd %ﬂdlb%E)\[;%%T gl‘or I% \(/igei% bgs’?_#‘j) \ﬁgeqﬁrst week
after injeqtign R thyseafter onphigeeldy basisi Perunigvelaf homiretebite vawlftnéf}ﬂaltqdbﬁs
momt@yece addi ti ve. Conparison of the car bohydr at e f ound on

ive fromthe Le

Do PO e oSS oA B s e S g SRogasvio
greatenB cislopletivn affhesaidefifient fibaganispver Neldim)t erith r‘z§¢pct to fucosylation)
glycodBliGChaRM.at.i on and hence the results can be

attributed solely to the presence/ absence of fucose.

Exanpl e 12 Fucose-deficient 2H7 variant anti bodies

wi th enhanced ADCC in vivo 10 This exanpl e descri bes

ADCC activity in vivo of the fucose-deficient

humani zed 2H7 variants including v.16 and v. 31

produced in Lecl 3 conpared to nornmal fucosyl ated

counterparts produced in DP12, in mce expressing

human CD 16 [FcRyl 1] and hyman CD20. Generation of

huCD20Tg+ huCD16Tg nCDle m ce Human CD20 transgenic

m ce were generated from human CD20 BAC DNA

(I'nvitrogen, Carlsbad, 15 CA). Mce were screened

based on the FACS anal ysis of human CD20 expressi on.

HuCD20 Tg m ce wer e t hen crossed Wi th

1. /INA /A" . ~NE~A I~ e .
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huCD20TghuCD 16Tg nCD 16-'- mce via intraperitoneal
i njections. Equal anount of isotype-matched 20
wa@eaolongdies will be applied simlarly to the nRQEHUS2003/040426

control group of animals. Muse | ynphocytes

preparati on Mouse | ynphocytes from whol e bl ood,

spl een, |ynph nodes and Yxamele drrow are prepared

according to standard protaqcol,k described in "Current

Protocol s in | nmunol ogg’,"pt@ﬂ%‘é‘al%y John Col i gan, Ada

KrAstis 528 kntib§dbas i lulilag Bigtxin@shaveHicbreshovBiie indeh aontdsiVié virre when
crosshﬁgeﬁ 9@@!660&1‘39 élhtlbod% %r t!:y’%ﬁén@nﬁéa}{ss('sﬁan H@ajl fBlmdl d 1'6@4%65? hb§8) Byrd et

de
o BBl TR 05 D ke S en S LUANT GO FheOEo By Soisinked

murin€2H Tt drhedd indhednl apbriosd bf Bdudil celis (GheaE ot 610 Mot Datl Acull ISEAHA. 94A4509-14

(1997)2l :tzosgi%ﬁin%‘%@ga s?!él;%!rinﬁ;g%gtr?oﬁi/}z a#gc%%é}h‘%eé%d}l%‘sé s éﬁéé%urﬁ]'_l%’f QiSody (Shan
etal, 9B Tdwss pelyEiene li’eéeve%n@@@@1%@033%?11331{618%&?@”% apVRriety of mechamsms
could fehd tbl %8R ikingdl HET DM bklibddict bovbORjceDaALRA CBNY :nvhuma n | gd

33@%&%&2@%@ ul%n%d eégﬁ @gutl\ﬁ?)élea}é Ifc?r r(%ﬁlgm man lill(r:ntan lglonoclonal
antiboﬁﬂmﬁ%@w@mqoymgy@p@mgtomsggwsj}o@‘eo us@g\)i secmdpry px]q.gslmkmg antibody.
Ramod SRAQREY SRSABEE MigLskRah)) arcﬂzbexgr&glﬂgamdnaa BdyrSiheRrtelckigie, were

ol AT WS T D] ™3 JANE Y1 BT YIAE gres vems

a negagies-dontehd gitibedy OFrastaeinab didaceatin®, Genenterh stosth Seh Fygnciagval 4z forimgiuce
apoptcgﬁ Eié @Q%&lthr E %J\exﬁ%ﬁgéwmmry §51§e &E excﬁ@@?&f%x%t@

een, nd
) R A Pbasesertle We. Tororkh £ wiis GHrg 3 KEMIFo
medluhar(ﬁfbed, Rodvide) )hedeaid 18 fadl bevinaelh YBilattaintebationdl) Camarillo,

CA) anc?é/ Igllll"i Q%arsllﬁ] Gllbr% 619 o?g ng.Fgas%: ?erdl tﬁpcgellé\%ré Qz%g@é t3oEin g‘rcsh media and

Itor IN VIVO assay con
then athSéedutcm agll thneenfrﬁtwd pﬁ?g7§ l‘b meritie Celsd i Wad e ueramige ta £¢-well asspy plates

(Bect@ﬁﬁcm%n%ﬁ@&to%&ﬁdvﬂlchqm@h 'IMLQ;fafnﬂé&@é%ﬁn@%ﬁﬂo&it @Fb%nu%l'@m
varlants over -type (W th resegﬁg tofuco%}élatl

thuMAR LY RS ﬁna&ﬂ?m BHHHFY'S sothrtigmiRg cABieag Bseagosy: Roc deo,
IL). TRGRAIUZ2 B3 040426re B0.HRAMPY.8 003 2ot oid| aud Ae Flab) 2 gpat anti-
huma tahub%nc%g\&a'uprpw%s €& af t\gﬁé tﬂg}cgf)gcu% gaHﬁSl@ Qx(tfbldy@@%@ntgﬁo(:ﬁnEach

t’'o 1 nduce apotOSISln Vit when crossli nked
dﬂu‘twawa%\se@@e%??algﬁv Affre ¢ igpbaggn ¢ A e reliss Faghshiyire &h PBS
and thad sta,meEbvﬂlﬁ)dexxﬂ 0444 o BRurh bHOSYccorddyy 16l the inanuELueek’s recdBin@adhtions.

The st 1316%% (3%9823) cb]lsF\))%F I;ﬁcl}(/}ed b fto@) cKtelaglnglg% %@A%%%?To%ytometer

en C em ca cro

(Bect@q%wgom M&%&A@mﬁﬁ%wese coector (eI 10 screripds. Tlrsislate ware gyduced using

the Caﬂhuest PRY s@ﬁwﬁlﬁ(@ecteﬁﬁﬂ@hﬁéﬁ) RiaRs &5 %&%re%sﬂné 1‘(9913 )A)mexm V staining,
1 N

)] Arge%ns? %ro gltllﬁ 1o%hh ee gorlrlglrg—(s:t%ugm ar anelt nl?l%lo d o? thnsg’ﬁ nedrilve cf‘e‘ﬁs were
count@@@fgalotteér prinpdlaleida Graplt sowarg(Smetys ISPI%NﬁeedR‘taémg) @A)

P hyosl @428 S8 1% aﬁ(ﬁtﬁﬁﬁlﬁﬁ m@l@&l@ﬂ@%@mﬁ oM@ikdo€8elts Wien crosslinked with
mechani sns

.o Cros n
ot GRS BN (o] 5GP BB e g TiRoortot
activitiRlof) (A A-FHTY 46 sfighdpriomezisd tRaddE RituxiGab. RhUVADcsteatmatignsfodr
crosslﬁﬁe(&%mmm7 M&ﬁﬁ‘ab I'Hﬂ@ gﬁllnq @gﬁl ant"i;oml}l ﬁ%&]s o@&%@fﬂx {/'Q%ﬁ&(c%ﬁs were

Wer e nmparéd in tosls assa}/ In vitro usin
185, ?ée%ﬁéé\"s?“&}‘e&é §F‘i“PH€| Subtp ebad st SW@@&?& g |9% an humbers oflve
cells doésRid pdr9 6 wer FLU0, 31%@&3&5&3 VA), a CD20-expressing,
h C I
t E@&H{f‘: in TZJJ %’ &!{Pa*h%%%!q‘s'%te tﬁ%t apoéﬁﬁi)ls one ﬁOtCTtISE%ﬁ%ﬁlag}ﬁltglf%g A W Becell
depletroquWO onppplinking of FhMAbL2HY prRityxigaly kpyrd to gell-surface CD20 may occur
throudR GO dn VIR <& @RLsToPImn@l éRAGDEens T ast uzumab (Herceptin(r),
Genent ech, South San Francisco, CA), to induce 20
apoptosi s as nmeasured throygh Annexin V staining and
propi di um i odi de dye excluston (VWbrant(r) Apoptosis
Assay Kit, Mol ecular Probes, Seattle, WA). The Ranops
cells were cultured in RPM -1640 nedium (G bco,
Rockville, MD) containing 10%fetal bovine serum
(Bi osource International, Camarillo,




10

15

20

25

30

35

40

CA) and 2 mM L-glutam ne (G bco). Prior to being

assayed, the cells were washed twice in fresh nedi a
w@na4/05d3en adj usted to a cell concentration of PRI/KSH0B040426

per mL. Cells (150 L) were added to 96-wel| assay

pl ates 25 (Becton Dickinson, Palo Alto, CA) which

contai ned 150 L of a prdgaeeleM ned anount of control

1 gGl, rhuMAb 2Hi VisdBuppaessiti éfuimdBGrovah oNg Wi t h

F( ﬁg%bﬂ?ty QﬂﬁfM ﬁ&'@&bﬁ?ﬁ é@vﬁ{ Sffhe %%g%u%l%p ﬁpcelpsgzylgm%lga cell '

ord, oncentrations we
line (Ag_’l@C QEJI{§6) @/aslevalgpte@ 1n Bathic myd@@thymir) misg d'he Rasi cplésygggresg C@%Qaqnd have
been r@fﬁbﬁéd‘to Browrarhulniod) pﬂohuaﬁllg meRAGE Bhdadtt b HAéhdh S BlhibAdd by Wite@n®
(Clyn%? hje al, {]&azzﬁ j&tla c}écmsfe t AalgBMg ﬁ%bl 1%1%? %}é%: gdﬁ ??lg,?gag)%gx&g%ge?were divided
into 7 igxeuns bAO) with cagh @?llp@onsmm o &injce Onalpel; gk ewe tepdicd a wibtutaneous
inj ecﬁ%ﬁﬁ% 53Qoang Btlg?nﬁ;nloﬁﬁ @éll@ﬁ%e\ﬂaﬁkh Bpﬁlﬁ}ﬁﬁg' apdayO Rch Rkt Bither 100

odi de accor
WL of g BB AR GRS B oG T e S ol B YLV s ves
dependant dngveigbiragd me}lmdwd:s yntthveowsly yia Gretlvyin B dupgh RickACHCAPBS.

Group's: bqy\fe%@ﬁﬁ&% at q&%/l%rb ﬂng/@ B bs né@cg regﬁgtﬁlelty%))ups ﬂ@mme

ta were collected 10" s-peri ods.
fecel"?%?aﬂaéé o rige: - hede |avdq‘1f2§§egﬂ<sfﬁpe§%‘fe{w}e ITHRIE 1B Fepested every

week Pr €¥éeRs Qn\)/eeldRamls@l&ﬂlﬂgSrezttﬂﬁ&ﬁ el frdusp 08 ihdpwededif@iihe(pleence of

palpab?@tgrﬁﬁg i ul‘geto@ L tgigna}n% ghglfol&q ? . %ﬂ\érsq{ﬁ)ge n%l'i QJQIJC gxlézismed and recorded.
A ﬁnabﬁ@?%%@%f nag g week]§) %ﬁer Wéweéen Behef rodreaFentpi ot t ed

USTha gesif bﬁmsl a6dyaved Mdhtbod HRMADYAR K Ty and®ithraa® end were effective at
mhlbﬂ%%%l%cgt eous ce%%émor Eél{j%lp nu?ie m.\cT é‘?Gvsg‘ ?rltousmgf %r a a/as ob%eﬁved in

' the PBa?r?plrmh@mrbean@ma At weskse dlepetce ae wor@rpwtlr Was olsgripr in prg@s treated

with FGiQ£hh® 6} zmn;ﬁas hach/Ke bl @888 @Bmelzﬁ)veekm@uoa ROPE HldyCIn the 10w—dose
wer than th

0.5 it s R b R BT P e 25 S5t 0 o e o e
Rituxani@ghgnpy (B4 18). Ri t uxi mab, and control 1gG anti body,
fractions of Annexin V stained cells were 40 18. 5,
16.5, 2.5% respectively, fractions of doubly | abeled
cells were 29, 38, and 156@659-15-2% nunbers of live cells
count ed p€tonihg oCymemelz&2QBkey3AP0 andadib@HPindinghese i n
Vi ”hk @Dg@lbﬁA Qe%{J@aEbSM c@ﬁ&noigla@ﬁlorﬁ des,é 1§scic§1ar%5] @as%&x%ﬂ&eh a;;on the

ani smfor_ in vivo epl et i on. Vi VO

lai ST PG G0 IR PFGPIeR DR D B SGRIT™ Plasmi
Systera €l ERISAI B fngheds MDRBsmid§lonioe(@nt#1 824#R-01A FhvitkayRCatsbddn@A) was used with
slight ﬁlualﬁ@m toQ;ns{nﬂ‘mﬂgﬁbrﬁgr 166 Lis\ia ﬁberéry s 10, & ORG4HIROF Rin

CI/ US2003/ 040426 uppressi on of
r%m%‘?s X SN OTh &R W?Sﬂ%?ggﬁ ff?rh mtlszw<cv&%n%a&eglﬂwi Fijsgarch
Primate lTentg s CA)f Plith@s RaqplifneDeeBodagIdDa) were Hasigpdddagd 68loh-coding
seque\l(c%pq?l h&rélggﬁ:% te§m6[%al re\élgn Frﬂe@% %%ﬁ%bﬂGEéé&%é%A’F& g‘e d C-terminal

I's ‘express
regonsaen & ASBET SEAAC AT Nefdisefiotbne tyotiEahisghan raston (CR)
the cDINRAL ASJIRE bydrolbI S8 ABBkey CD!Z@ rThg P@Q\&eﬁbtlbﬁwds RetH& di;ﬁ@m@ Ylatinum Taq

Nat ur e
DNA EI 4{%1162?&%&1%%]6%%&%&000\&{]“}%150 gi(nugib%rs T é\r{g gmn g‘p ?L'B?%oclﬁrﬂ}g
The PER produsisvas subploried éntp pGR 2d-TDP@r Olsper ([npitrGRen)ing hansiamied g#@apl blue
E. coli(Qitdeiel 139010f ¢ 8. Phsef DIEN cchﬁl}fur@ah %%R'EFHA% Wel 6l bR
utaneous injection of 5 06 Raji B-I|ynphona

md“"%"é?? °siapd £HE"Ff-ank. Begi nni ng at day 0, each nouse

I €Xhe hrvigalaced sbduerce {0 Bynomidlgwd fnotilee CREatho weindiputer16] F1gure 20 shows a

; ' St 85, $
o A BB I L e Tl b

delivery was intravenously via the tail vein. Goup A

mce received PBS. 15 G oups B-D received R tuxan(r)

at 5.0, ng/kg, 0.5 ng/kg, and 0.05 ng/ kg respectively.

G oups EE-G mce received 2H7 v.16 at 5.0 ng/kg, 0.5

ng/ kg, and 0.05 ny/ kg respectively. The injections

were repeated every week for 6 weeks. At weekly

|nterval s dur| 'ng treatment, each nouse was i nspected

o o - o o o, " e Y
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the PBS control group begi nning at 4 weeks. However,
no tunmor growth was observed in groups treated wth
woRaunsa3(2) or 2H7.v16 at 5 ng/ kg or 0.5 ng/ kgPdDUS1008040426
8-meek duration of the study. In the | owdose 0.05
treatnment groups, tunors were observed in one
CDZOamth ifferencey. e oxppoelian desmainrentains eon ehangtiahl ST Arvhilp e ropmining 7
residubd cﬁwé&ﬂ(nﬂht@rcgtuﬂas(nﬁ JBtrank@dmbrda¥ Eggﬁhﬁ 15 d oni ng of

tl
9&9@1«% glﬁeggp ?gglPQ{g %g?gg rg nﬁsﬁaﬁ'ﬁg gy tb brilgy gmg- an% disp ace FITC-
conjugtsg whEsZHT bISC}mg/vasynd:tesrs ol calip orpressing CD30 Tvswy ailllsns afblood

were cﬁ% jndd Q%%&é@mo&m&gmk&%chwln% BertddMMvis, CA) into
TTM Pl asm d Syst

e e e
diluted hi/byt theagidition dE40 inkdf altbsph@ia puifbed salide (PBR). 2hml of Hituggdd blood was layered
on 4 x%‘flﬂ Bﬂmﬁ Ipszm@mms @&ﬁ&éﬂg&ﬂﬁ&s&en&s 'ﬂppga@%ed&hﬁ 56 BN nical tubes

br ar Into vect or using
(carrfsa et Bt Pas Mo CadaoNE 100 AR ) a7
centrifued (Duﬁt}iﬂt ENEWtotNh SV ETHe CRBICI 1yer whs olRegina Radhedie BBRR@dblood ceils

were lggeb H% ‘V%%Eu\’%g?%&b 2d tlo %6‘20 H%E usv%lglﬁ Q@l&ﬂgi ofa§ %
solutiagiegnd efbfor Hupiaresepy th EtrerﬁBMéJI peﬂe@gﬁsawqudﬁ@p RPMI 1640

(Glbc& RMETWAMAE& Bovma EBﬂunQFBSTaﬁIH aléﬂengé&ﬁtoqno Prh ki§¥84 culture
dish for 1 hour C-;(%‘];é{:rGﬁA non-a eren?{B and i‘\ee:i_‘[ ag?nh S were %ﬁﬂve% bg ngiration

nerase chal n
centrl@gﬂd@wtﬂoglu@ syistrk efi2-4G000c ellsr\lvme IIB@RerPCb dbe feeyspenged PEMfime@eﬂlsmbuted

into tRky 1218 7 1gmBhiatd MNCX@%ZO%IJ%@' Y éSifbe blbxﬁlihul:gl 1d€lof &e)ls in a

di th ct G
volumﬁ8§ r+]1n ubf:o ﬁw%gﬁgnlfl sgtg etl(’fllsys %E%O@T?%ﬁeg wg?,]agaéd ngé media
(RPMBER, Q%)Fasnutfa@pm(ungs ofeuttab huniah fiafh btberanpituaand, 2H7.v16, or 2H7.v31,

The fihdl 8ASHQLHIE 6k chdlafti wal s®lible 3404 E1 nM‘QL hdd(tr@& h 3BE NS redeRed 20
ai ni

n
o of gt L e G R s B g, sn
Diegos@sjLiBrcell . weiklyentla mixad) imahathd S 4 bemogicé or they wahaltgiosin cold PBS.
The cémmﬁa%y st&%gowés %aﬁg&% Eﬁc w@(&%ter 'E/fizgﬁi rﬁ%ﬁl@ ggchge% nfbans

onpari| son of _‘%}/norm 8(95 and hunman
den"eéyﬂlﬁﬁtﬁ% Kal5dGramikey fivreg Reagine %V‘fr%\‘ls antipody; GopgTRiratngs-
DD a20i0 B @b 6 Bsh@wdd@hbi 2WBA0GILDZHIA2B corﬁpeﬁE}EE dieplﬁdad BITC-murine 2H7

bmdmg I § cfyﬁ&&'ibt‘ﬁ?ﬁonk@%%ns wf}&gﬂe'ﬂkﬂn QIQJ@:»' ed o MPbinding thus

han he renalnl reS| ues can

demmtﬁ%at% fhtcpoth AHY #d Ritiprap p i ffia8 ovslanpiog P@fﬁ%ﬁr% (B T asigitipn e data
show ARitheOGVA% f@I2HE ¢ € JHAYST 48 Rithkdi®e sifll? il ie thd 8 SayExange.

for the ability to bind and displace FITCG conjugated

murine 2H7 binding to cynonol gus nonkey cells

expressi ng CD20. Twenty Yxamplellft ers of bl ood were

d e Vi $aily 3f YMABRHY (S17VHKE IS der featol sbvRFdtheunResd Aadtds

Research Primate Center, Davis, CA) into 10 sodi um

heparin and shipped directly to Genentech Inc.. On the
Protogd fynopsisy, t he bl ood sanpl es were pool ed and dil uted

A randomlze® ¥)1aEc|B§-c<§1§5ﬂeﬁ 'nQﬂthIter Afndh pﬁ%ﬁe Iﬁf‘s@ﬁ? Gﬁﬁeesa@two% éga@ﬂng doses of

PB |Iuted bl ood yer ed 4

PRO79742 W’&‘b:fﬂ&f“ééﬁl fets P"é\tb e eﬁWP VAR Id&?ﬁ’i‘%‘}ﬁ/\dg‘"’rﬁh%?sdes“&li‘”éﬁ E@’%e doses of
concolipps attbgtreeden) in 50 ml coni cal tubes (Cat#352098,

Fal con, Franklin Lakes, NJ) and centrifuged at 1300

_rpmfor 30 mnutes RT. in a Sorval 7 centrifuge.

Objectirgspont, Newt own, CT). The PBMC | ayer was isol ated and
The pMa&EHeGkctive o_PaﬁstuBadto Bl nad t&@kﬂe@ ankBolMEYilRy J)f}é&@ldnﬂg Mnt@vedoud Yv)
doses 8q 4 IO\;g’f&é :(:rin\lﬂ\\ﬁ/)%'tf 2u in 31?05 e%g _)tvng 52) aéﬁ tQ Isegf%)r:: u at01d ar%nas RA).

centrifuged for 10 m nutes at 1000 RPM The PBMC

pell et was resuspended in 5 M 1640 (G bco,

Rockvill e, MD) containing 5%fetal bovine serum (FBS)

and dispensed into a 10 cmtissue culture dish for 1

hour at 37 C. The non-adherent B and T cel

popul ati ons were renoved by aspiration, centrifuged
and counted A total of 2.4 x 107 ceIIs ver e

o s — o I SR AN o -, N 1 ~ N
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The final concentration of each antibody was 30, 10,
3.3 and 1.1 nM In addition, each tube al so received
wQ@Qo0405630f Fl uor escei n | sot hi ocyanate (Fl TC) - ceaf/uszne 0426
anti - human CD20 ( Cat #555622, BD Bi osci ences, San 25
D ego, CA). The cells were gently m xed, incubated for
StudylDdsigmr on i ce and then washed twice in cold PBS. The

This 19 §}a11d0§1lkk@cf ﬁﬁ&b§&0ﬁﬁ’<me@ GhuBehted %ﬁﬁ&@ﬂﬁseqm ﬁw&ﬁ’éa@)r-)éhd dWbstet-blinded

fric
study 'Sf % iaéaf 0( ?égi}laélfl%j%s g%ﬁ.ﬁ%ﬂ 31?10@ ?at§8 i gn’l su gcgsdm% moderate to
sever RA) Theet@yigonsisit dfl daly ecgnion paseaind osesond Passcawithrenielligent @f addrger
numbg‘ QW@J@M! hﬁE S%tﬁ%r Mrllléna%ﬁblgﬁld;% \ﬁea’ﬂten@ %QE{@&: { ively

i splaced muri ne I nding to ¢cynonol
oPHPs§s Wit ederate g Sevras Ry i hapg fpilpd éﬂ‘F(tP ?V%ﬂlsg?ﬁe-alf“&%lﬂé igheumatic
drugskot Biflogias faih6 urdtly hadeiufdiisigtotyitlifical Bkbofkesmo medtnat witgMTX afll be
enronb th 2H7 and Rituxan bind to an overl appi hg epitope on
20. In addition, the data show that the | C50 val ue
f oPubiegty will pe 1qamires freapiva M rjiheapas,oh H-Rirmee sekly fonpt 198 42 woeks
prior foilubly dnfty idago ¥e-d@ a EIMIJ (ﬂ)&gﬁr at le@.(ﬂﬁ'éﬂkﬁbeicﬁe heasg tHeir infitiaBdobtdhf study

drug &%89%%%&06%%% blj?c may %lg)) by e1v sg%)g ec{o f orﬁ cor&c&g&gxds (up to 10 mg

daily prmefioindne eqtivalgitheoe Ew.lﬂq;(bﬁﬁﬁ P@OP@@MWIW@@WP@W drugs (NYGES)-
Subj Mty @ﬁﬁ%dggfé wodV uiiod o PRE705 8 &gh&&% ecﬁﬁrﬁltédrt] &ﬁhe‘(’jlﬂhcﬁ?& &3t‘§e & Days 1
Jn su CLS noaer at e (0]
and 13 é‘i?%ra’ég Pﬁ’?&%ﬁ” 8¢ 8°58?5€%ﬁ‘t1°{‘ plan ‘%%%ﬁur\? |2$g st abl e doses of
c oRcw pickiativh withicho bacerdiag @ spedific Afriadiep Pess EscihgonRulesrapdafier
revie® Bt s@ﬁ@y'dytg b}pefn iktha? sa?ett}p(ﬂbé révﬁwtcgmﬁ}ﬁ@é éﬁ@ﬁ@esﬁxﬂﬁt stadu@lidkiA o hours

tolerabllltyo escal intr
Rl pPE ORI AR HOAEIE) BRGNP SRy Brases 40
additieeV sbjecth@ amivadnd 8 aladebn) iwill 1 r{nRANized Gy caiD L AE Gllb BB S Bblevels: 2x50
mg, 2'1? éﬁésgg{%}’ué) %&h“z%ﬁ)oo ﬁig,sl"f Ms@@@h ggve%@n%eﬁx&xst@ted to be tolerable during

random ze | acebo-control |l e mul ticenter, blinded
the dqsp, grcalatiop phase. ﬁﬁv@%ﬂ@]&%‘é SUbjegis éf’lﬂs,‘t?r?}“@l{“id IR F¥d st udy
of Btchiecon@s eille oiftaie8s el rabidady fd e dySasefsmBiR) #0 B&Bor 45 and Appendix

A-D). ‘319 ”:91' cﬂu%ké &[Fplé"éviu hat%u; J fibvr%%ha@&} 2 2 M‘é M RWy1co LT Lé%lo& Heyond the 6-

Yy consi Sts of dose escal ati on
mont Y HHEN s%e@maplﬁﬁay@waeﬁor@ﬁ?rmmm@fg taiqiy (RJ&P: but rather
the e@udiéaq,halﬂﬁcoaﬁbmeeﬁt&mel;hmcﬁpmwmmI | remain unbl ended

t O tarn%gtﬁ%\q ntbst"fit Sélgor& or s rurgI ;'1% 1&”’?&%&&? aw’véllhis gl%g @Jnﬁﬁe? Whlq)e

seve ave
obtaintid diemsebiaets i VPSN“FI gm@ﬁms ﬁm&mwp‘é 3)-dFhgtgsarenles plap beggidee identify
biom¥RQs G da e Y Jradich R\ rekifd B8R td IHOA0160 fi¥fat@dnk Mistbdcts FWAE AOIREES0 severe
to treatnent with MIX will be enrolled. Subjects wll
"be required to receive MIX in the range of 10-25 ngy
weekly for at |least 12 weeks prior to study entry and
Outcg,qep@asqgsa stabl e dose for at |east 4 weeks before

rece|V|ngthe|r itial of . stu

The RrisE 754988 B %@B%&dy l%ﬁﬁafgmd tﬁ’avgﬁw%"%@@%?%wws with
modesdtaibbeerdBdes of oral corticosteroids (up to 10 ng

daily or prednisone equival ent) and stabl e doses of

nonsteroi dal anti-inflammatory drugs (NSAIDs).
StudgilgpaRens wi || receive two |V infusions of PRO70769 or
Cohopth Mﬁb@ts@@llhie&b&'ﬂe eIV aﬁﬁlsﬁdﬁEOﬂPROWMP echlad e equivaleiday/Be iddicated dose

on T gt sIEEORILNA ERASALINLNG dose escalation ol an

see Se cescal ation will occur accordi ng
t018pe BR@?Q?GWW@P‘P %1111'(’@31@@ 4@65@t8[§§6’8f1r8$>|16?f1%| es) and
af tS%ms%O?Oé@% %wafff’ozqalrvf 8d%h'%2tsl§ ive %p saf ety
—da@%ﬂ%%%gﬁ" i 2c0n5? e toxicity
6L) pla elq111“éva ects?1 c!g 0|'11€ | ast
subj B FROLER4 ach coh ose

escal ati on phase, 40 addltlonal subjects (32 active
and 8 placebo) will be rand8hi zed to each of the
follow ng dose |evels: 2x50 ng, 2x200 ny, 2x500 ng,
and 2x1000 ng, if the dose | evels have been
denonstrated to be tol erabl e during
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the dose escal ati on phase. Approximately 205 subjects
Wil be enrolled in the study. 25 B-cell counts w |
wheooebsained and recorded (for study assessmentGI/USHE3/040426
Section 4.5 and Appendix A-1). B-cell counts will be
eval uated using flow cytonetry in a 48-week foll ow up
Efficaler i od beyond the 6- month efficacy eval uation. B-cell
deipb efficacnofARRDI 0760 tvillbe m@aﬁﬁlﬁd @Qﬁﬂﬁre@oﬁ% &hd pefbeitdgd Gf subjects who
rat her...the e o
et B o e sk S S B et growe o ot
COHﬁdEHSf insFaP W§U’6§t>119@§¢d fop paglogiotpo hes@ma@ne@tmf tRpMACsarTss and élsu change
from balintEHill bedEmbihriz8€bySRMRER Wil be 30 obtained from
subjects at various tinmepoints (see Section 3.3.3).
These sanpl es may be useé;loncmS | dentlfy bi omar kers t hat
rra be predl ctive of respcmse—?-o PRO70769 treatnent in
f @ RONRidpReIHEsERd ihe sescastin gedusing huRmized SR bipding/ntibagicssn

partlcu'fﬁ hobfiz@r ZHTB.ﬁt}bo@Haﬁ@@BthaﬁEﬁﬁtdﬁl&i Fn@Eveh Bihncsd Méj%ldlélcﬁltﬁ?opemes

saf.e t bili P 76 c
e Al A gt
chimexiq A5}7 @ptibgdigy apd wereeffertive attBwsll lﬂ‘iﬁng mfapsimetadeading PROEDIHBtigr Certain
varian{d klﬁ;@/@cb&hﬁ%‘ mﬁc%%r a@tunfeﬂ%nﬁ-@l@h@ﬁﬁlﬁéﬁy glgﬁﬁtly R t@@ea%l?’ falzormg

15  acc to the, follow ng esc t'i on
teus W Bro oot SRR Ry AN ﬂa?a’g%%}t BB & mecesary for
chimeganiibedy dintirgs mutineBtesidiies to be SihimigerddR0y Q6T feaive plactissb@mplete B
cell de ﬁUnY@éb@iQ{e an %nﬁ&?k&&hs% aQa‘Hsi! ﬂ/ the glreéégt hu%axﬁé%ﬁ] Lt{tl%dles ca%%g g

or I acebo equrval ént: j ects active
a1 g e v PR f S PR PSP B e et rations of i,
as desrmqmr\m Ip@ritular Bisasshpd@tist. da tdditien, difethntitd die Oddb@trate dshabitity in

soluﬁollo%serwo 51%95709 El@ ﬁun?aﬁnzw A7 ggﬂ% V%&%@tb:%@ %igaig) r Bed QJ igl(f‘h'ilf?otherapeutic

active dru cont r ol
agent inEp freaEDEy &@H%We gnqefspRGayiojue diggses:dhess pntfodipRoyap rergected
to be inintulogdni oreHisitileaelbelyss AGRnsLEPORERIS: muthe ofReiee nAPB204ntibodies
inhuni%llrlg JsEGd s who achieve an ACR20, ACR50, and ACR70
ponse will be summari zed by treatment group and 95%
confidence intervals wi |Refgsencesener ated for each group.

Th@feﬁ:ﬁd’ﬁ)ﬂﬁ& witgn @fs aﬁﬂﬂx%@n ﬁﬁﬁ&%&n@ﬁﬂbl&ﬁbﬁ lappliEdABRGRY other
summari zed by treatnent and

TRe data above denonstrated the
s (Féerrassiod of ths pserntin vegtion wifbamipiog dleB20:ehiise didivgped, conventional

techniqhibd df b@ﬁb]ﬁ bioloBy anB e 1111(60 Whig ard WiFRNtheZ & o2 HHE o rﬁub]p@éﬂﬂlques are
explang:g fulllg) m teregurg 367 {e ?te Iolgc% n d e n e 4 h a e d {J ]h %B‘gﬁo%l%et al,
Cold SglﬁngtHa@or Imb@nmyd?plct)@ungﬂ{etr@r CDR.01989); GdrfentFirdtocels indiloféchlarBiology
(F. Au§u@eltenz@ daslr IQWuﬂﬁmrEsQﬁ]tgl I‘Jiéecﬁrﬂ ﬁﬁfo E}E:(Tzﬁgwﬁw IH@%S@ ?99@? @ene

WerE [ec |napr|mate ealng
Expressign @é)ﬁcﬁgltefl Oﬁcageeg?]%rgsﬁ |11991X7 Mothadsdor Claning and Analysis o
EukaryAf(iRnep(dr Bahveet e refi, Banittt PuBD2P0OR GbnetIMyiexcam E@ﬂ:&dlgj (MSIed.- gler,
Stockt(gnq’résg @@6) N_C'Lﬂlw 1&% Aﬂlgtho&o@vﬂglg V@Iet Lélo% rAcg %?GSP V\%@ 1J9?)ePCR

erapeuflc an In patte tiona
A——H—%%g@—&té(l’m“ al é@%‘%%‘?ii“* ORL Bress epfiniaad Peivasie Prsedgd0; r%xg_rﬁa@d_e
SynthesisI (ML [&it BR 1088, @i emm@fokmo@éﬂktn(m Aedndd. afiseRie: BB Roe Publishers

1990); egael(lz msf\érev etcgrs§&'l'1UI| aggzv%eaha%%ms (? tI\Fﬂler & I\ﬁqli alos d(Fs #%@I lglnammﬁla¥ Cell

Bl—"@lﬁ!&@ﬁwl\@ Sutles pd-i lﬁwlwﬁéﬁﬁ_@!mg &dﬂmdm a:l tedy- Fimagta Peros'@8Bs
Culturd dFahinaChdlg e Eﬁa(Rt Fr@shnes) bt a¢ @&Ep laeh & BsCiobh); ﬁ&@t%nhe%v and®8@ing
T ORI A e
M. andéﬁpﬁeb@diﬁl-?é): Hhommpchtmist a¢tiad Bidietliyion, A. Jobmslonrt & BriThoipk @daekwell
Sc1encp t@xﬁlﬁ{d%é 750 @696t _ﬁﬁbﬂ__fﬁlwlﬁtg@&i IE@ %uﬁo%k @Hkﬁehtu!}%@,

or Use aS I MMunNo erapeuti c agent I n

treat ment of CD20 positive cfancers and aut oi mune
di seases; these antibodi es ‘are not expected

pubhcatxox?sr ?re Qi %ly lt?goer%(%lr\{lated b(\)/ re(:fer




to be i munogenic or will at |east be | ess i mMmunogenic
than fully murine or chineric anti-CD20 anti bodies 25
wo poohomasm pati ents. References References citRdr/vb1003/610426
this application, including patents, published
applications and other publications, are here%y,
Academyircsesp B182118% 135.r1 839 Hapdbeck of Reepipantl inwamelpey (e Wik &ent
Blacklvll/ &RY;i @RexrtProloc R krfiifunoldil (B SColigdnldedl WS €991 ) thhnbiabBehy (E. P.

.__can ional .30 techni s qf cul.ar i bodies:
o O R o e TR Pl B s
Principlessind Prciios(2¢ ¢ Acadsmpic Aicseliew Yidrk; EdHarlavhand Deyid Fape. Angbodigp A
labor. anul¥DE BESPHRY HEhR RhBdGioryAchiad BRa HabhYr, W&k ,1948) Antibody

Engin@&a"g £ rﬁg g@%ﬂ%&%.%l’oﬁﬁaeﬂ%’ogdjd_ Qgg{dl’Ug%ﬁrF%rePE%g, r},él’g?, glgcgtﬁegsre%{éﬁ Agnpulaijeview

of Imividlo gy kha keriBi Advages in [nbmundlognibel et al ., eds., 1987
updat ed); Essential Ml ecular Biology (T. Brown ed.,
IRL Press 1991); Gene Expression Technol ogy (Goedde
ed., Academ c Press 1991); Methods for C oning and
Anal ysis of 35 Eukaryotic Genes (A. Bothwell et al.
eds., Bartlett Publ. 1990); CGene Transfer and
Expression (M Kriegler, Stockton Press 1990);
Reconbi nant DNA Met hodol ogy 11 (R Wi et al. eds.,
Academ c Press 1995); PCR A Practical Approach (M
McPherson et al., IRL Press at Oxford University Press
1991); dAigonucleotide Synthesis (M Gait ed., 1984);
Cell Culture for Biochem sts (R Adans ed., Elsevier
Sci ence Publishers 1990); CGene Transfer Vectors for
Manmal ian Cells (J. MIller & M Cal os eds., 1987);
Manmal i an Cell 40 Biotechnology (M Butler ed., 1991);
Animal Cell Culture (J. Pollard et al. eds., Humana
Press 1990); Culture of Animal Cells. 2n'" Ed. (R
Freshney et al. eds., Alan R Liss 1987); Flow C
onetry and Sorting (M Melaned et al. eds.,
W ey-Liss 1990); the series Methods in Enzynol ogy
(Academ c Press, Inc.);Wrth M and Hauser H (1993);
| mmunochem stry in Practice, 3rd edition, A Johnstone
& R Thorpe, Blackwell Science, Canbridge, M\ 1996;
Techni ques in I munocytochem stry, (G Bullock & P
Petrusz eds., 69 WD 2004/ 056312 PCT/ US2003/ 040426 5
Academ ¢ Press 1982,1983, 1985, 1989); Handbook of
Experi nmental | munol ogy, (D. Weir & C. Bl ackwel I,
eds.); Current Protocols in Imunology Q Coligan et
al. eds. 1991); Immunoassay (E. P. D amandis & T. K
Chri st opoul os, eds., Academ c Press, Inc., 1996);
Godi ng (1986) Monocl onal Anti bodies: Principles and
Practice (2d ed) Academ c Press, New York; Ed Harl ow
and David Lane, Antibodies A |aboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor, New
York, 1988; Antibody 10 Engi neering, 2d edition (C
Borrebaeck, ed., Oxford University Press, 1995); and
the series Annual Review of I|nmunol ogy; the series
Advances in | mmunol ogy. 70 WO 2004/ 056312
PCT/ US2003/ 040426 5 WHAT IS CLAIMED IS: 1. A
humani zed anti body that binds human CD20, or an
anti gen-bi nding fragnent thereof, wherein the l
antibody is effective to deplete primate B cells in
vivo, the antibody conprising in the H chain Variable
region (VH) at |east a CDR3 sequence of SEQ ID NO 12
froman anti-human CD20 anti body and 10 substantially
t he human consensus framework (FR) residues of human
heavy chain subgroup Il (VHU ). 2. The anti body of
claim1l1, further conprising the H chain CDRl sequence
of SEQID NO 10 and CDR2 sequence of SEQ ID NO 11
3. The antibody of claim2, further conprising the L
chain CDR1 sequence of SEQ ID NO 4, CDR2 sequence of
SEQ I D NO. 5, CDR3 sequence of SEQ ID NO. 6 and
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15 framework (FR) residues of human |ight chain x
subgroup I (VKI). 4. The anti body of the preceding
web@ihse31zonpri sing the VH sequence of SEQ | D IMO/8S2003/040426

(vl6, as shown in FIG 1B). 5. The antibody of claim

4, further conprising the VL sequence of SEQ ID NO 2
WHAT%@A%D%O\AM in FIG IA). 20 6. The anti body of

cla theVHrelonls oin 0 a huma ,

17 et SR b 20, s b P A T herein
the anﬁhody\h elifepfiva td depleth pm‘lmne B g ingivb,glislantirody @@Brisit.in thiH chain Variable
regio afvg)lahggefa éﬁRS%LcﬁE w}sw %ﬁdﬂ?an%ﬁﬁ hmgtnwan%t% YO,

eav aln amno acid Seq uence
SubStaatfaﬂsﬁ@qﬂBn Ry frmoécz(FR)rr@%b@%@f inggnycady AGTSpieagyD if (VA
2 FI%Ge affibaydf i1, fdfheDcomphstnganttt dhaid YDBRI seqbemtatf $EQ WHNOLIORNd

t he 2H7.v31 having the |ight and heavy
CDmsﬁqélﬁn%QSésgg%nggnam d sequence of SEQ ID NO. 2 and 23,

3r edpatibedyef gjaim .o Birthey expppripipg tir echag G sqpegce &) SEQD, NOFHeCDR2
sequer@Bbi Sy 106, SCEPRIBeuencd Ut SHO IO @b ARHAK @ human consensus

tution 6A.and_N10 the H chain and
ﬁame‘@@fgglﬁl’ f?s'%‘f’?%"&u‘ﬁ'?&?ﬁwﬁt ?°T%®"Ilﬂe anti body of any of
41 Hihe prtibalydf thgprededingidaimd, cmltphsng thoYiprequencn gt $0Q IDS¥3$ (vof @s shown
mepfa}qg acid substitution in the Fc reg| on t hat
rzlp ves. ADCC and/or CDC activity. 30 The anti body
he P‘ﬁﬁb?ﬂyfida%eﬁ“é‘}ehw?’ﬁ’és%ﬁ]i‘en‘@ SHETY© %fu%:& N7 6% ""%ﬁh%‘”n mn
FIG. 1$298A/ E333A/ K334A. 13. The anti body of claim 12,

s WNEL Gliflody &1&%' PRty dlesvé%g %?oﬁ%é% %QTM‘ISG E}SﬁVoan&Ht%g”on

am Nno acl uence
T e a%?odYPﬁclalm evhgret rowpatieC igCor 1eai s 1- 10,

8f UTte Bir@ibody @ngiin S | mre&tmd Aty i© 087 dF Hitingihé Bhht and heavy chain amino

. ha
acid se n%eil (I)f tSLEIQI I@&I gl a.u.I%EZ TES cﬁx%%b@s sh 1¥1FR3€ ? ar%leﬁg rST71] 14,
9c o%p Pliltré)m@f %lftlmlle\@l@temttbﬁean@h?%lﬁ ?Ttlbﬁl éwn}gslzszmht andsheavpighain amino
acid s@éncdFdYE@ID 10021201 33; ﬂeg;eMap @4sRhdwhién BI0T 4 HedhG. B 2H7. Vi

d. :
1(} 4JEh.e antli%cl)_clyy o¥cla1m§ bu?vmga e arrﬁllo acﬁ%&bstl OL?ns ofﬁSGA :i\gé(gl‘y m@*eDgcéham

and SQ?IAaFﬂFPILCMhJeﬁ‘Véﬁh the primate B ceI | s are from human and
10y1e Qﬁib&ﬂ&%f zﬁi@ thﬁé’prece&é clamseﬁlﬁﬁgr bdQeVin Ot legHd ¥neQhnib BG4 substitution

. r ecedi C a cytotoxic agent. 40
mtheg'éreg“?‘h t%ﬂi‘?"ﬁ%‘%c‘g?nw@f%? 3%1 erein the cytotoxic
12 gentntibglyaf dadil badtieneianb apdsubstitutions axSPRSATZGIA/KIGA.

lfmfﬂe Qﬁﬂbfdy@% clghM2 erhel(eitﬂ%le Qﬁt%@&qé it \@h ﬁdvﬂig the ‘ﬁ@"& gham amino acid
l's. . An isol ated

roduced in CHO cel
Seq“e‘f?ﬁ?,% éf‘a@)ﬁa@ﬁdf I5gboveri® 6688k t ne ant | body of any one of
14. HEhe pitib oty any of£dl£ing1s10, fupRer coluprigingat &89 bienming @tidsubstitution in the

Fcregg)g%plde Sés%caﬁg{l‘)l {ody of any of the preceding clains.
rising a nucleic acid of claim21.

litsThz Antlbfm@f wy st CI%% » coppPrisingftiees Sepwbsiitutigp Sddtes t he
1@ MThe BadydyQf claifmyl - 10Nehetdin ¢ By BPHC vEI4E 2H7.vi15 ¥ing at least 10-fold
2. P )40426 5 25. The host cel | of
mp rovﬁg%&%g%\]}\% P CﬁTé a&’%%o "tel|. 26. A method of
I'pr'Ba aetiberdy of tlamg wﬂlplble thy rohateR yelle pre frevp hgrha apst (@merdiel gig monkey.
18| Bie BRibodS QR bsmmece&hg &wnhmnjhga&d tocae;lytbtohh agentpr oduces
recover | anti gody

1 A LR og R e 5y R0 SR RSPt HoniPr AR
2@ Heéhe anttbpdyoliany of thepretedmelclams whickcatipade is pr02®ed m Iﬁ?éIO cells

2f omaﬁatédlngaelpsfmd%aaén%d%mgﬁo%y B o 6he Bfthd QYN chijans
2H7.v16 and the carrier is pharmaceutical ly

25 c“c”e‘ﬁf’fﬁsd’l‘”é VeeiaF fapQding thy gntibady °£F“ty| of thePrafedipgditifaict u r e
2% omfadsi 8l tgnpaisicgointueleinaid dfaldine2Iconposi ti on cont ai ned
2% E@I g«l.)spcell $lift b?th% Iﬂ%ﬁucgéjtgp&lﬁlénﬁk )f %{%r&:@(ﬁnﬁﬂims.
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30. The article of manufacture of claim?29, further
conprising a package insert indicating that the
W@ eoposisti on can be used to treat non-Hodgki n' BCT/US2003/040426
| ynphorma. 15 31. A nethod of inducing apoptosis in B
cells in vivo, conprising contacting B cells wth the
2anThddwsiyell dflaigadd wich tsh€Horeeltedi ng cl ai ns, thereby
2'6' |A|nheﬁﬂd bipoaRifzGhd aﬁnbo%%fafy dﬁ@%ﬂ?&%&%aﬁgﬁ&kl Jéglpﬁsu@%t Qm?g the
vecn ing adm nisterin atien
cel g a?tibsfﬁﬁ St i 24 apEiOere P wihg Gor gt kﬁ“lme
23f ﬁemhpoamommpnﬁstngcﬂfe ahtibedyrud nteiml 1zadla GBRE bi ndi ng
N DAY Bbn 3R 2BEBE 09 £18bilihe AlierISa phkMceuticall
2% ‘ﬁ Cg ¥OSRI mg 7‘%/&21%%}% tt%h{z:}l)}1 0 positi ve cancer feémca Y
accepéab’Bc%fé‘Ffl Iynphoma or |eukenmia. 34. The nethod of
M| Ab Bti3S oAt fRjtdle @Bgﬁsu[g%bﬁtzimeeanaarawomh& cﬁﬁﬁnddkﬂd@ki ®heSein the

om nant Hodgkin's
‘ﬁ%%nan@?dy#%% ﬁre%ég clfngu m 32 wherein the
X0aAbeartidlet gprudaaiione of siaip ﬁ%émhprccomwiaé Arbagkage ingptjindica@ng thep e
F&&Gn &h behsad tﬂﬁeagﬂon(}fodéél yhepRia the antibody is

ect e m t he onsi stin
g P B R N
of ang effirame edingatinshiberby kiflingthe Bfdelpur es and  tabl es. 37. The
FeanReh.8bs tﬁ:thﬁilg cpdo &1&%@3%950%@931&&%%{611@9 Xpdtl@nt suffenng from

2H7. v16 havin N@%p nﬂ@%?@é@ﬁa&% a{}@ 53, ofagyo the

t he

ec@éﬁdé??&’é’ewa %EEctYS 2
preceghgvimms.n FIG 6 and FIG 7. 38. The nmethod of claim

3%3 Théﬂmﬁoﬁ Ioﬁcﬁun 8 @ﬁk&emgapiospomcgﬂcéﬁsed@gu %tpﬁon%s RB€mia.

?tf’fr ggw%@d of ‘Eﬁ”r"f‘ﬁ%?’ ee%qw%‘?%ogf)ﬂfgve éi?i‘f’ﬁfﬂﬁ"é’i’ EP‘?%‘?@ SWP&%& (NHL) or
lympp@weeﬁaonﬂﬁamlmsﬁn Ofiease (IPEIL her apeuti ¢ agent. 40. The

BB o Eh T SR WP A B Rerfc T L

3&9 aht m?t%odgé‘rhé@% %&f rp} WW @P@dbls EDWEH &b Ag S19FP consisting of
2H7.ChaxaN ki, €118, v1 Calitphospbaine deno adidRefénsdsiaf@owdih t@ligures and
tableP’ edni sol one. 41. A nethod of treating an autoi nune

di sease, conprising adnmnistering to a patient

KufThemsthag of slasmmd4 133 whtrein fhAmiiedyd) 2H gd@havige the light and heavy chain
aminb BG4 RRRELESHJ 1 165, R eGldi2Y QespataIL as@ﬁowhmmma FrEd. CD20

%IZ%I ngho%n% lanaqg/ w%e Fmgleynzfl%n(? O;Idm&ms?eré C(%(sjaltgg g%?%b%?ﬁ-
375mifrs’ease i s sel ected fromthe gr oup conS| sting of 40

Fohauomiad s @it BE, iflrihsr codip4BR bdnBniklied %@a@enﬁeft it bitel S,

stem.c | upus eryt hemat osus (SLE), Wegener's di sease,

°hen1°%frla1§ ¥y bowel disease, idiopathic

40h Mbenbezyitobpeni3e, whereip meaan@drTPJ)on-HOHgl@fﬁﬁmﬂmma (NHL) and the
chendoREQSRRGYLPREM cfed 5B P eroé}) dodsldihg ofRbbloRILIINUG Bophosphamide, vincristine

t hr orrbocyt openia, nmultrple sclerosis, psoriasis, | gA

and prednisloNGat hy, 1gM  pol yneur opat hi es, nyast heni a gravi s,
412 0mkthot oBtreatiligab @B miie ldis¢akd,l SqmpRandﬁsEﬂﬁgym d paoiame suffering from

e i A0S S 4 AR Dl ARt s Y5 R B i W ancody o
any qup gff the pacpedingield®si n t he aut oi mune di sease is rheumat oi d
4 tring ﬂn&th(ﬁi of ddtm 4T Réer8T tH3 @6loiBiknusd dedkt # Selected Erbrh € group consisting of

.Sl m, ni st to. the nt.a s
rheurfl%oengeér it Vemerhe o%}gﬂ%%s steml g rg&lema[tosus n(?@%n\g'egener s disease,

Z

-,

=
=

oeJr c ag
inflagyietprey bewed Hveeagelélewqu thremhspﬁtgmeme pwagtem@TH)shrambohc thrombocytopenic
purpﬁrmp MMMU@OO@Q@)@&a oftfliple Iﬁ&osﬁeﬁsmgts ofa &k}@bﬂ&h?f ﬁgM
wherei.n t he i mmunosuppressi ve agent th tre
polygpyropaRi GtV Y P ga%ﬁ% e e R YRR, Joreors syndrome
and giaeaddneghrifis om t he group consi sting of 10
Der mat onyositis, \egner's gr anul omat osi s, ANCA
(i ncluded under vasculiti s) Apl astic anem a,
Aut oi mune henol ytic anema (AIHA), factor VIII
defici ency, henophilia A, Autoi nmmune neutropeni a,
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Castl eman's syndrone, Goodpasture's syndrone, solid
organ transplant rejection, graft versus host disease

W@ Bd0F6312 gM nmedi at ed, thronbotic thronbocyt opPel/TS2003/040426
pur pur a (TTP) Hashi noto's Thyroiditis, autoi mmune
hepatitis, |ynphoid interstitial pneunmonitis (HV),
4By Brsaifitof pidam twherer tnatolprae fisapraipthepajeid pgthntis 5

4INSTR mefBdil bt c&hﬁ] 1Bakh& co%ibﬂﬁﬁ%ﬁumskeﬁﬁ@te thé@sBatla second therapeutic agent.

va culltls asu.s rter
ee léeé]f ethod v a S & 8:11 ?‘{1 wgereukfém%gogé %grapebtlc z)éen? 1S an xmx%ln&hpp%gl/e%ggnt
4p.0Thearethod pfdaim #H dbsen the mnrpmsspmfgsve@@mnms geletere-t o a

spahieRba sikiBE hmtomtnméra&e&% séiécsee a8 ,the@row&mmy&ﬂ cal ly
effective anmount_ of a

Decmgei OO HTHSRE s B APt e B HEE hSHGF 6
Autoithfudtemelytc dobreia QORA), ﬁtbtnﬂ‘&’lﬁglemﬂbmphﬂsi RiMuntgiosmbe heutrgh@nia,

Castléx?an' §dejo§19 I3} quﬁég%k%&o%easswmgagm 15 %&Jaegrmts%%gtq@ease
nce of (gp nonol %/
(asHigiash trepietiqthrombpeytopspic gurpEd b gi‘sémk?gfrs |T55ﬁ?‘ G

autonlﬂﬂiufz h&ﬁﬂﬁb@ﬂﬂaﬁmuﬁﬂerstﬁﬁﬂ phﬁlﬁbﬁﬁfﬂl‘ﬂ)l,]ﬁb}&hiﬁhtﬁ oblilerens (ron- I:r&!sp‘lglt) vs.

NSIPaGullga%xu]? ome lgrné%%gfvﬁgﬁ%g gYaQLe&{il gﬂﬁay%g%&ﬁﬁ n?cgfuBQ/es(sgel

sequ nce 0
vasculifl, mwasakfs( Tpipegze, 20 polygrteriis é‘?ﬁ’ﬁ@e‘iovﬂa{‘ﬁ%d%ﬁsﬁ%“géﬁ ptient suffering

from 8 BiSdabd, AHhbRGticalBlefioclive Ao 6 HCDIDMAAME Sty ohfndlitiel figment
thers cid of claimb50. 52. The vector of claim51 which is

h expression vector conprising the nucleic acid of
48| Ahamaf@d oty Abivierdi thedP0dinding esthedydstinran®ont r ol

@e dd %Uﬁt@d %t%ﬁlc afd Hﬁﬁ)ﬁsﬂg&ﬁd nuEIEYHRE deGlet@ of $FD) IDUND.C1 &F tlﬁ@yﬂbmolgus
m

sol ted tide conprising
m°““telﬁ‘éﬁ%n éﬂ:“‘g 12 &’iﬁe‘{ﬁ%eéer‘t $§%%§e%m "FIG 20] of
Johesn 1wte@ym®amcglmsmmmk egtqt@m @hat &8odey HOIquUPihéF with the amino acid

sequefnger Jﬂ‘;ﬁ@hﬁ ﬁ@ IR, bg, & shY IBRbZ e k1@ Ho) \aiﬂltcblﬂ@ldéhvaimmo acid
., hi stidine sulfate at pH5.8, 60ng/mn
SubStg‘H’(?Psose O 2 ng/n pol ysorbate 20. 73

51. A vector comprising the nucleic acid of claim 50.

52. The vector of claim 51 which is an expression vector comprising the nucleic acid of claim 49
operably lined to an expression control sequence.

53. A host cell comprising the nucleic acid of claim 50.

54. An isolated polypeptide comprising the amino acid sequence [SEQ ID NO. _; FIG. 20] of the
Cynomolgus monkey CD20.

55. A liquid formulation comprising a humanized 2H7 antibody at 20mg/mL, 10mM histidine sulfate at
pHS5.8, 60mg/ml sucrose, 0.2 mg/ml polysorbate 20.
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