HUMAN ANTI BODI ES TO HUVAN CD20 AND METHOD OF USI NG
THEREOF Field of the Invention [0001] The present
WO posemts4on rel ated to human anti bodi es and antPEUg2008/071709

f AR kN TFEBIEd FoHUMARNTED20-RRD, ME?ﬁb@éFWSlRé'THEREOF
conpositions, and therapeutic nethods thereof

Statenent of Related Art [0002] CD20 (al so known as

Field anﬁe,{twﬁphocyt e-restricted differentiation antigen
or Bp35; Bly ocyte surface antigen B 1, Leu-16, BMb,

[0001]Hee meggnt,ngve@ Pethidiman andaeing PAA @nH?QS"V diagmgnisrspgcific for

humadTebe6 %ﬁm@@édﬂi@él c@fnpog’nﬁorksDaﬁéf HepsseRlc iR tRerdbd
mature B | ynphocytes (Valentine et ai. (1989) J Biol

Chem 264: 1 1282; Einfield et al. (1988) EMBOJ 7:71

Staten‘gextlgf)RegQ@w no aci d sequence of human CD20 is shown
1 (GenBank Accession No. NP 690605)

[0002]Aﬁ£>20 @mkwn Frotinean Brnphesyierpelhcied d'f%@nt@kmmt@en@sBp% B-
lymphécg?@@uﬁa%g an‘f’@r@@@ﬂe@%k@% angdLES @Q%ﬂ%ﬁZ@é tr%nsmembrane

produci ng anti'bodi es usef ul
PfOte"hWﬁ’&ﬁ mcri@‘r%ervmfé@f 3K gEPTgESRY @t PrerB and mt%ﬁ Irsmphocytes

(Valer@RE 'epéldg‘@%g)aﬁéuohéﬁaﬂ'zé@q 1284 'é?x%'ldf& d S@\Os%gfé?\nséwafm{ £717). The
See al so, for exanp 4/ 02602 and

ammO@SId@eagsncmq) hyeeerG At shewnau§E@leg§\ECP.ér genBgnk Accession No.

NP_ 6%‘@@ '&ﬁl bbzﬁ‘aﬂilrfdd?e@ eme@es&@eam Sor@xaRipRAUS $1936,137, WO
ant i bodi es usef ul maki ng human t herapeuti'cs. BRI EF

2004/@9@%@(10@5?[1@4/PWI§N9?| ON [0004] In a first aspect, the

[0003] RGEHRLE 8% chSdh‘éln‘é%t@é’d@us%ﬁﬁl'a@%h%% thé’r%?&ﬁfc@*mc‘}’ude generation of
reconbi nant human anti bodi es that speciftical

chimefig aptfpodios @nd hyegeizgh entRpdiass(sas. éowam& &5 §8ﬂ9 B§'5) See also, for
examﬁ@%bfgﬂ@ddoﬁ a*HHnL@ 6‘996 94hb|€§fr‘|bﬁ5r@%9etﬁ&§*s My eRBRtiAY ngetlcally

he |Illng3 B- cel nJ) oma cells expressing
mOd'f'%@'%ﬁw‘%qpaé i @r%ﬁma@nflfm leq gt fer (Plfngehamd Berapsutics.
lg@ or Ig& antibody) or nay corrprl se only an

anti gen-bi ndi n ortion (for e an Fab, F(ab')2
or scFv fragrre?ﬁ'? \bQFnB'g-'rp VENTIONof f ect

[0004]‘ Wﬁr‘s%’éﬁebtt Yhe ivehtion b%vﬁielsrﬁuﬂ%ean@bocﬁw ?F&@rab@srbg&%mant human
fector functions (Red et_al. (20 | munol

antlon@g thad gedifteady bind Goos a]iﬁqsggag}bqﬂlesaq}fe characterized by

specxﬂ%Q!‘iy’ &N td"ﬂ!rﬂ&w tbag gﬁ@hy H&l‘aﬁ‘lﬂ& tﬁ&@mhé bﬁ@JcEﬁ/lyFHpﬂgﬁa cells
hurmman i s capab i nduci ng

expregfiiseha gt T‘&%/F'&itbéﬁieé |°€9 beé@kj)en@th (@épwﬂ@ﬁp@fb@@r@ Igp gntibody) or
may cbﬂpﬁé@orﬂ? af %ﬂ@@eno&n&iﬁ’@’@br‘ﬁﬂﬁ%r eﬂkﬁ%l@'d?\ tdre Feddt), BPsEvatagment),
and m%y %gr;rc\:c?drl]ﬂerde}rg Ie?fgctcf)unc%or?abllntty 1eog nt'c\)/le%ﬂma?es gr enhance residual effector
functions (Reddy et al. (2000) J. Immunol. 164:1925-1933).
[0005] The antibody or an antigen-binding fragment thereof specifically binds human CD20 and
is capable of inducing complement dependent cytotoxicity (CDC) of cells expressing CD20 in
the presence of complement, wherein the antibody at a concentration of about 10 nM or less
induces 50% lysis of Daudi and RL cells in the presence of 5% normal human serum with
complement. In preferred embodiments, the antibody concentration which induces 50% lysis is
about 5 nM or less; about 2 nM or less; or about 1 nM or less. In one embodiment, the antibody
or fragment thereof exhibiting an ECsg 0.2 nM or less as measured in Daudi cells, or an ECs of
0.4 nM or less as measured by RL cells. In various embodiments, the antibody or antibody
fragment is capable of increasing symptom free survival time between about 2-fold to about 9-
fold or more, relative to control-treated animals in a mouse model of human lymphoma.
[0006] The antibody or fragment thereof specifically binds human CD20 and is capable of
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i nduces 50% Il ysis of Daudi and RL cells in the
presence of 5% nornmal human serumw th conplenent. In
wpe@wbetsded enbodi nents, the anti body concentr aR¢THS2008/071709

rnducrP]M%t%o:dggdleggédeﬁpg&lu%@' §toﬁ§[cﬁ9fkﬁcé) cﬁ%eﬂé e!qﬁf n_%suag?@@% n?the

or a
presemdeeofantrpunmlwmd rhozagelear céller(BBMCexitidyenithe aairboamhlblts an ECso

of abog %am\@rq%ﬁ %e%gurjeg‘ﬂ‘?f%&& ce& E;ﬂ/lﬁ%ferg%{i F@rfoowneﬁ{e !r:h%tlbody

eSS asS neasure n var
exhrerrmDEileﬁabquttSl@l\/hm legm @poar20avid bhiedy: Faoatyhiepiv qréess !n a

prefer e%roearrt\)lgodrrgé U%\%@gﬁé gghrﬁﬁ@"@% %%J R? %'agc\(f)i.bli\(%?gc%prise reduced

etween a
levelsroéha;bswmlmofo«:eKHmpjb atrceraﬁ%d‘umenal s in a nouse nodel

{0007ﬂ] et €0 %&p&e(rg?& caI%n (g E erﬁf"%@gg%% 3 alcfg%géﬁgg?y of the

invent@hi qodpciseg)a hagvybadein mpem‘eglpn ¢=CVB) %ﬁqt@gﬂt:@ﬁ@l%ﬁ@ﬁ frpm the group
) , f IS ress I 4u t S 0

cons AR 5 Sreire; Ry g saanlig 20 o

143, 1anmi|asmd@7ekm| 87, <1 9AN1HEC20 1 0215a51ﬂ|t23i 209, 643|25§5265é§67 283 287,

a e (",
2or, ZRSH Bo B R oS ast iy, S g e TRed Rk of 4
substardiatiy sr@rﬁlamdqoemteemsreoabkmm pretezrremembopléeeﬂ.t, the aatibody or fragment

compﬁ%%@eﬁé%ﬂ %ﬁ@@r@e'&%@cteaa#?&rh bodl 6% 8&?{%‘@%{; 3¢ §P66\B°r@€:339, 195 and

act Vi rise re uced | evefs o
243. fucosylatlon for exanple about 5% fucose. [0007] In

[OOOSEqﬁ erﬂgr% g?ﬂée ergg{;'cﬁggg{ &@Mrﬁ)%){ mﬂtrggﬂbmd fﬂ%ment thereof further

ortion O nventi on CoO rrse
comphmwylrghlh alhain vmab&areelqne(gﬁtlﬁ ESHDERYe selgeien donstep @&L@oponsrstmg of

SEQ rp'g h%g%%@ 9? @g@%@%z&%@dg@@@@v ﬁrgr%? 1447145, 155,
165, m@9179,4139 1987 20,6233, 267 2217237, 2482511241, 263975, 2813289 299, 309,
o BR335SR g s
there @83, a P&Ferrgdémbeninted) e antibadsarfsoarenit apmprisasid L @YR selected from
the gr%ﬁ?ﬂgr%q mé%??%&fm Ph? 327%(?\{5{0"?\9 enbodi ment, the

hpri1ses a HCVR sequence
[00093 e!lnapbetdc émbmllmhetsgmlmtlb@iyscprgtagngnbﬁesg@e DenEsIFOVR/LCVR
seque"n%? p%ﬂg sglégted [chQRﬁJ; gt&ﬁﬁoqggﬁ%&?eén(% ll?ﬁ er eo?l W ,23;2%e27/35
43/45c 4RI @é@ @71699711/7@ hhi/%3, \Qér913a55/@7r%9¢ﬂ ®h 10@@‘1/?2)119/121 123/131,

139/1%%‘41;&2{34% ??/“?@%?%37@8 ?699%‘?%@7@01%5/? g 5@1/%3 Srgé?zb? 211/213,
215/210721 91227, 235237, 238@41, 24312@1 259/261, @536513@7/21%9183/@@9 287/289,

291/2%%&07%33%, 3%@313%&3259%3:1@ < 9635%7 33%%%3’473@3%73%@@/%1 363/371,

379/38% and 383/385 3 la pre38feceerdo@Bentotheantpdriyt ciritagaient/thereof comprises

Hcvrtifluq_ F?z{qusrg&e&?esre‘i&%oe@m e @uBE@Es%tuE@%&@E@ﬁqe t6?39/347 195/203

y ‘or tragnen I'ses
and 248251
[0010] In a second aspect, the invention provides isolated nucleic acid molecules that encode
an antibody or fragment thereof. In specific embodiments, the nucleic acid molecule encodes
an HCVR wherein the nucleotide sequence is selected from the group consisting of SEQ ID
NO:2, 18, 22, 26, 42, 46, 50, 66, 70, 74, 90, 94, 98, 114, 118, 122, 138, 142, 146, 162, 166,
170, 186, 190, 194, 210, 214, 218, 234, 238, 242, 258, 262, 266, 282, 286, 290, 306, 310, 314,
330, 334, 338, 354, 358, 362, 378, 382, 386, 394 and 402, or a substantially identical sequence
thereof. In a related aspect, the invention provides an isolated nucleic acid molecule encoding
an LCVR, wherein the nucleotide sequence is selected from the group consisting of SEQ ID NO:
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the group consisting of SEQ ID NO 347, 203 and 251 .
[0009] In specific enbodi nents, the antibody or
WO eawgiesdtl t her eof conpri ses HCVR/ LCVR sequenceP@HUS208/071709

10, 205 J)eﬁtt g4 2‘{? gg‘ éé“?;%?‘égﬁegg%bjg 6”82@5113/%5346 974%'055""’4 Yed: 168, 178,
188, 192/213’- 275/28@ 2281 P98, 2495280, 26002600274, 23 28§, 29818081 312, 322, 332,

530, 331400 741 e a8 8 P flgRoquet Jodnge frereot. -

prefermgdzrdodimat e ’antlb@yg#rzzvbodzs‘agz@m cargeisesen HCYRIMReded by a

nucleis g SRR R 1 78 Sy 37 SE PG g, 194,850 242 an

a LCVR391c8dqd b3a BudsiT acknpisaile selgesd §7m the ITe/r3dnsistiny of SEQID
NO: 34%8§62°:§,$d ok f&g%?ﬁ;eﬁf red enbodi ment, the antibody or

gnent t npri ses HCVR/ LCVR sequence pair
[001 115@1 agtljnré@quqt)rtm hheegtiandpaicitassansarntingdioer @riQenbinding fragment thereof,

comprﬁ}?gﬁ%% cha%%@@%—i@ﬁﬂ&z%dgrgﬁgsag{ A eg]ac,d eﬁuér’?&% cted from

he I nvention provi nuc el c ac
the grouy eanglstieg o3 Q i A, 3B, Bl bty 189, 58adie @01t 2 éé$ 273, 297,

| | ' : . .
o21. 348, S SHA onSPHOGRIE 81 U)K ARLAEH o arano o
sequeges egjeded fremrihe b@ugrc@ogstmrm‘usﬁq WYNef17SBQ 6D 8O 18, 188,161, 185,

s, 55, 38 g8y 36,070 Sl Ghondiod Yoy

fragmgr]mhergqu;onmaes ag’g)D&:ﬂQnd Q@@RCS ggwenge@eleg&'gl frozrg’@e @@QR:%/LCDR:%
sequeé%@pan?él@EQ %ﬁgo%%@/%%gébw 358 362, 378, 382,

394 and or a su antl a y identical
[0012] btﬁj@nrﬁesnehéﬁ eotbodimens th@aaﬁ.'b@éy asts@@venttth@rephfvémri agmprises a

A |
heavyﬁ:‘rch:\glué"(ﬁji_f>*v\5§1e o ﬂh @rfshn QH@T@&E s8kbdq MLPGYlFo gﬂ%} 8fseEQ 1D

e nucle sequence is séﬁgc te
NO:5,t28e5Yr’dup0c dRsi 519 Ng3 orO7SELY 125 NEGO1893. 817, 341, 384, 3&&1397 and

405; a%jv?ﬁgﬂﬁ%Pg%z(HC?RZ)%gwa%s eq%gg%ezéé%%%}?rgr':[\étprggaog?)dcga%isting of
SEQ 1P30:7230,55289, 1036027, 364, 1757499, 224, 248871 2255, 3398433367, 391, 399
and 48P % i ﬁt?’aﬁalrﬁ'fgm gé@mﬁ?ﬁom%ﬁge hle saRlte ?qﬂ%r@@}% 1gr&lip &nsisting of

subs antl a entical se ue ce thereo
SEQ Ipr®der ed Gén%dloﬁei% 1ﬁﬁe18én20%é’69 273, 2T i PYd§25, 349 and 373; and

o 3BT R B0 o B g 520
NO: 15\|©93@8 8719W 4R, P2 183797223 100R0.611808@¥ 33y, e &k Ina
preferfddl & esdg\g@&o;/erg fﬂcag%hi {ABrelf C4HAp r‘fs%@fh'[e%%;}l%% Rt cham CDRs

SEQ | D respecti vel
sequenpey ﬁelgwé&@m thehgroupwenaisting orf@gmpe@oawa:aﬁa tSéay34<9r 351 and 353;

197, 1@@%(91‘950?'2@?%9 2‘0"939&69@45 Lher £of 25§%Brén§'2§9 RsPERVYly.

r|S|ng ah am no aci se uence
[0013] i ®toughl abpent they mvgnmme@tyr@ iselptag notleGRTId rnolﬁculegencodmg an

antiboégyr érz’cigeﬁ-]bind:l&‘lﬁrag]rgeqms sPhe ir%'vé%tior@%ere?@ére r%%%ic gc?c?molecu!es
encoding a HCDR3 domain and a LCDR3 domain are selected from the group consisting of
SEQ ID NO:9 and 16; 33 and 41; 57 and 65; 81 and 89; 104 and 113; 129 and 137; 153 and
161; 177 and 185; 201 and 209; 225 and 233; 249 and 257; 273 and 281; 297 and 305; 321 and
329; 345 and 353; and 369 and 377, respectively.
[0014] In a fifth aspect, the invention features an antibody or antigen-binding fragment,
comprising a HCDR3 domain and a LCDR3 domain, wherein the HCDR3 domain comprises an
amino acid sequence of the formula X' - X?-X®- X* - X5 - X8 X7 - XB-X® - X0 - X" = X2 - x"®
= XM o XP - XX - X" -~ X" (SEQ ID NO:412) wherein X'= A, V or T; X?=K; X3=D; X*= P, F
or G; X’= S or H; X°=Y; X’=G; X*=S or H; X’=G or F; X’= S or Y; X"'=Y, N or S; X"*= Y, G or
3



321 , 345, 369, 393, 401 and 409; and a light chain
CDR3 (LCDR3) conprising an am no acid sequence
wa2i0e0tsadl f rom t he group consi sting of SEQ | D INO/US2008/071709

H; X*4 GLL $%8; x82.y, M35 DIRT= Y16lorv; k82, G 208y arstdt: X257\ oZ%Esent X'®= D
305, ..329, 353 and 377. _[n a preferred embodi nent

or absaﬁtt Xbod&ér&bsﬁﬁta@ﬁ%me LR EIMaIp FAMPERRS & mmse%%fquence of the

formuanDR%Sungﬂcxs sgt ext e HqREDNS NICLRE) WeRh xequenee q; x°=
){1a| rs SEQ I,D NO. 345/ 353 zpl/ 209 and 249/ 257. [001 2]
or S X' N e X 7ei Pi & YerbadVnerit P X el dhti body or

[0o15f Fnaegﬂsfétspbl‘!iﬁ& efbobiidnb Qe SRMBEY 86§nt@eh%ﬂn§ﬂﬁ£§rﬁbr@@%er
HCDR1) donai n sequence sel ected fromthe

compriseh BP&bI 49 19N S0 FERGS CISE dergaing.whargip the HBBR 1idegnein
comprﬂs@§ an 159(%0 &2& seqL?e415e o?ﬁha,form XB- A7 x® 3L X5 355 X"3%9(SEQ ID

heav

NO4 gL 305 KoToar b Kt e o o kb R K eDrg o YEEFot 4y the

HCDR@QoﬁialrSéom&%eséa an'llﬁ)é”auégg uehed of tht #ermul@R - R23x° 2)447 XS-X8- X
367 g 399, and 407, a l.i

319 . .
- X® (SEHICHNGER) pheisfeX Shohae X SU e ANeX s Ko7 Buor 3 Gf B or T: X°=l or
L; the QCQR@ R &mﬂ&lean%lﬁQ\d Q:l&\@aéue%ce ogﬁxe f@rn'lula X85X2 1Q9 X4 X5 -

] 157, 181 77, 301,
X (S‘%Q/tij NG 3h whegsin chh@u YOCDF’& Sd |$1°"s%q>&e"n?fé”N and the

LCDRS %b%tnec%ngﬁr@aé bh%rrﬁﬂd)étﬁ’d §&fihed binble &drmal X1 D(ZNQGJ(@EQ ID NO:414)
63, 8 , 135, 159, 183, 207, 231, 255, 279

whereg@g BoG °r§'5¥ arﬂzl 37§ In a preferred enbodiment, the

[0016Plhtd Qﬁﬂ)és@éctfﬂhémﬂﬁort hreviaed réa@marnlaﬁeéxaa@@vm RRgbrd t&hfting the
chai n qr@nces sel ected from

nucllg 304 AR S Y THORCHSES! cala o e 18D egigrs hag been

mtrodu?o%a, asl\ﬁgll as’h%%tho@l@laf makiAg thedhtivadids 3PPagradmls a@eof%ﬂ%e invention
5 and 257, r esgﬁct ivel

obtaing i e RER S0 NSt RETS 41 e EV SO e 0 oSt Tel S 1R AiRkprYpte or

eukarﬁﬁxb @eumyrasrtélb@&h@ RE6SENS ANE diicePdya a{anaﬂanag%ﬁ béuﬁﬂ'a@@ CHO
fragnents of the invention, wherein the nucleic acid

cell. '%P@&He@se@?ﬂ%a?ﬁga%a%ﬁé MY 1R RO A I N CBRAN GRMATHS Of

fucosy3dtRnS Eoe&kLEbIé, reOUHDh:%IIQih@ Hféy%rb‘éle‘étémg p%duSEQMalatllb\@y%r antibody
and 16; 33 and 4 1; 57 and 65; 8 and 89: 104 and

fragm&3uih frgnas ol 7syIaiisn TRt TERTUM O} PORM R k53 MBSl about 95%

[0017]201953 s&?e"_htrgﬁ %33he M@ntgﬂgeagggés agpﬁ‘d%rrgggefﬁél oon%%gltléméiomprlsmg a

anti- h‘r"B%rb@E’?p galigedy[asdegmentihgrepf arida gayataceutiqaly peeatabieRTier

{(Zt018]C ﬁﬁaédlé@&h %@p@dﬂtthbﬂﬂ/)énﬁkfn f@ﬁﬁ)l’@&ﬂfuw Hdﬂn@g ahti lﬁﬁivﬁbﬂbnttbody fragment
nprisin i n_and omai n,

whe
capabla g Wmst%dwmﬁnrp%ww%&aﬁf Eﬁ? H@”a?&OHt E%E{Me?&@eé?“red by cell

bindink ré?goérﬁﬁéﬂ#é (iiegénbed)f?elcw)x% a p?@?errec?@mboc}fﬁ]erite; KVe)an;xKde offe

lnventlon)@rglb(thrQEp@ N@b@mtzjo V\’;ﬁ@'bgptrﬂ (})&M o h|gﬁg5rfoq-exg@1@< at Ieast 10 M,
at leaX3TOM, X reakl 107° M, at least 10" M, or at least 10™ M, when measured by binding

to antigen presented on cell surface.
[0019] The invention encompasses anti-CD20 antibodies having a modified glycosylation
pattern. In some applications, modification to remove undesirable glycosylation sites may be
useful, or an antibody lacking a fucose moiety present on the oligosaccharide chain, for
example, to increase antibody dependent cellular cytotoxicity (ADCC) function (see Shield et al.
(2002) JBC 277:26733). In other applications, modification of a galactosylation can be made in
order to modify complement dependent cytotoxicity (CDC).
[0020] In a ninth aspect, the invention features an antibody or antigen-binding fragment of an
antibody as described above for use to attenuate or inhibit a CD20-mediated disease or
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or G Xb= S or H X6=Y; X7=G X8=S or H X9= G or F;
X10= Sor Y; X1 1=Y, Nor S; X12=Y, GorH, X13= G L
w@e00p0181i= Y, Mor D; X15= Y, D or V; X15= G POL/GS$2008/071709
7
i S
Hodgkéreglyemwbemef rhiehimafoint anthiris Xlystemi@ lupux@rythexdatos b Crohxiss disease,

chronié@m:_phég%t;c Ié%e&iggnh%%rﬁ%?@%ségg%e{s?a @aﬁv@e@ggﬁﬁ?, the

invent) eac@mpxBes almetigd of attenp@dnp3]r inhibitihgre C&20peedidted disease or

condit@ﬂtﬂ?%'gpﬁgh cotrnllﬂtgness théecg@r‘ﬁteﬁgg ?Wiéh?&% @élﬁ%&%&ﬂ&é Qﬁ%an antibody

or antigemrhinding ﬂmmeet of arh@tlhms diemaabed goner | Retbeatheamdention

encon%éggesigg_ﬂgﬁé??@%gbpgy %rﬂ%eg) megrfé%l?gnm%é&an éﬂ":bﬁdg?’f The invention
in the mag@fagture@i-g-mepigampnt fR yge ty:attaugde oxinhbipvit ax@R30-nedjgted disease or
domai n conprl ses an am no aci d sequence of
°°”d'tkﬁ%§o“r5rrui'%f]a XL - X2 - X3 - X4 - X5 - X6 - X7 - X8 (SEQ
[0021] Dthdoomcm)anmwmtﬁgeel\wll beoamesappegentyfrox a eviex® eBhe Xgsuing
deta&le@ﬁscr@pﬂoﬁ S, Yor T; X8=l or L; the LCDRL domain
rises an am no acid sequence of the formula X1 -
- X3 - X4 BRIEBF DEGECRIBHON DFNIE DRAWHNG®I n X1= Q

[0022]X?|831 é@m&%&gﬁeé survR%l cu§/e >?§esult§a%rsh%wn>$§r hudrYarPI['c %ntrol control

donai n npri ses an am no aci d seque
antibodies { Red floandidrdibxdies: 8)@6 5 OB- [, SEB2 13, H@ZE4313V\her ein Xl
=E Gor V, X2 = A X3=S. [0016] In a sixth aspect,
the invention provides reconbi nant expression vectors
carrying the nucl ei PEIAIEPBESGRIBIIQN t he i nvention,

[0023PB&%o ehfmb Bs c itYE LY Fnd &4 Eod BE this invention is not
PRGOS SELLE LR, W S SHEh (PRI e

nt roduc as we as met
limitecetptpiabisdiae snedrods rag r%n@rsmrwmoﬁlttgms cﬂers@ﬂbm/ @atsuemmethods and

condit@ﬂ% %ag%r;pyl E%éo%'b'brég.mhgr%tc{(& Stﬁatctﬁe]e e?mﬂfolc%gg%ségxgrréw ?rf’or the

st Ce aryotic or eu
purpogsr @ff@sgmhnyg pzpfécqi@fgqmb,@llmemtg oal, #d ig bt mt%ndpd by baylimiting, since the

scope&?ﬂ%ﬂﬁré?&ht fRehtiorS\Wi IBe ﬁnt@d Qﬂgb&}% a% &d Bfaﬁ%?r red

an anti dl varying
[0024hHpless éefwfedfqtmﬁmslewli t@nhnlcFab ﬁn@ﬁ%’iﬁ@ﬂf@ teransc;H@dd@ram hayeethe same

meanip'g}és ngﬁ%l Rﬁ%n%@rstk&cpzf (gtéccﬁ‘ O?Jlngrptsklpﬂg%feoarﬂ t@r\}\mlé?’qubé lnventlon

arang fucos ation roma m ni
belongsf As\iual@ugh 89% methedeard materags %@Wtorgswalpommoqemeacnbed herein

can be°‘ Nk tt‘n@@%@&{e ortt&%n Y FRUI &Nt BREM RS 1R apreferrﬁd methods and

armace conp0|t|o conprising a anti -
maten@lszemeanmd@e@r;bedr fragnent thereof and a
pharmaceutically acceptable carrier. [0018] In an
ei ghth aspect, the invention features a fully human
Definiiaps body or anti body fragnent capable of binding to

[OOZSEgggg{ér% QOV‘fn{:lUd% \!r:a%gtsogndl l?&érngéqcﬂ‘rhu?%esc rﬂcg whidh A8 naturally

ndi ng experinents
expresgset dwcells. nBladlpl@f an ﬁ@f@b@w@bmen@\rﬂnhom tﬂetharﬁDMQM meb@tes the

killing of cells expressing CD20 (for example, a tumor cell). The killing of cells expressing CD20
may occur in a number of ways, including complement dependent cytotoxicity (CDC) of cells
expressing CD20, apoptosis of cells expressing CD20, effector cell phagocytosis of cells
expressing CD20, or effector cell antibody dependent cellular cytotoxicity (ADCC) of cells
expressing CD20.
[0026] The term "antibody," as used herein, is intended to refer to immunoglobulin molecules
comprising four polypeptide chains, two heavy (H) chains and two light (L) chains inter-
connected by disulfide bonds. Each heavy chain comprises a heavy chain variable region
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i nvention exhibits an EC50 of about 10 8 to about 10
12 Mor higher, for exanple, at least 1CT8 M at | east
wagogoM41at | east 10 10 M at least 1C) 11 M RCT/HS$2008/071709

(abbrelv%?ecbt héIer ]a% IM;VMAB?OH @@H%@Mé’?&?‘l %kﬂ"s%ttr @rptﬂ%%avy chain

esente on cell ace
constmh mmmmlsamhre@m@alam@bbcmé% amh GiHdg E@Chmgmtfqhem comprises a

light cl%x?( 9%%&@% el (Q%r‘e@'é{éd hle dﬁ%ﬁc@/@p&'\&a}%‘na%ﬁl ht chain constant region.

icat1 on to renove undesi rabl cos t1on si
The Ilqhhyh@e cogsantiregion cempriaesiohous dpaeki (ﬁgna Thﬁ:\éls! @ndrMLe'tegtons can be

fuﬁhelpé’ﬁﬁﬁl%d(?ﬁotré@ % 6fgwgg %Iltyg?rﬂk@ &mﬁl%e@té@r@tﬁmﬂlﬁg regions

I ncrease ant ent C ar CytOtOX
(CDR) mmepersechwith mlc(r@é@atsm glote eansglved (20089 frarBeJNork regions (FR).

Each @ﬁéna@lgig’l:omt)&e%lt&%r%@%@ﬂ C4Hd BSK g%‘#r‘a%ﬁ%@fr?rﬂ%lﬁﬁo ferminus to

actosylat on can e 1n or

carbowdﬁﬁhlememth@léqblewmmrd@yﬁiﬂ oxPBil t FRZ, CHHetR2, ITth,@@]Ra T R4
[0027]ml'l% {érlﬂsgﬁf?gl o d POHESH P ngﬁﬁé&f{ngoﬂﬁl ggtagescylpgfti n" or

anti gen ragnent o _
‘antibedydregnfentt”) LBseused hateire refaeseo gne joh rioke fraarn@mg@’f Al dintittody that retain

the abfl nvét%%?b@cn%a@l?r&md bQR anflgéh @WDidgnzl’t r%fsﬁiie%g rslﬁgmnn E)hﬁ_t fragments of a

|sease or condition treated
full-lengtiuigitibedy cay ppiemethe ehtaarekiodig mctien ef an agipedenixamples of

bmdm %@ngﬁeﬁ{syénlaglﬁgé%ﬁu%thgtﬂg'ﬂerm %‘r‘nﬁﬁé‘?ﬁﬁndlﬁg peﬂloﬁ of an antibody include

ocytic and | I seases. In
(i) an ral tiagraednd ownaeaient frapmenisansistion ofthe i bis €51 anﬁﬂl—ﬁdjpmams (ii)

an F(a%l)g Cog%]rg@rﬂaé bRGieRt fr g{i‘#%r*?'cghgﬁ%@? %p(ag?‘#ﬂaghgqtsqm@@ﬁfa disulfide

] ftionin a S ng adm ni ster
bridget & éealpae ragedn) fiiefrf fectiragreerd epusistingfof e ‘éHtam@&Hﬂ téﬁmams (iv) an Fv

fragm@gtch@Qtv% d?%enOL %H@Qﬁ%ﬁnéﬁs G SRGIE BAd s Qﬁ g @f&' dAb

ove e e on enc ohpasses T R us
fragmemit(Ysodi ot %r(TaﬁQ)l Neswrei4i didd 461 a@’rmﬂor@fs’f%ﬁ aavitt idpain; éﬂd (vi) an

|solatetdr},%rﬁd"é/1ﬁ@ﬁtéﬁrheit§wﬁmr?q féﬁfb‘rﬂf(@%r & ngerﬂ'z %ltﬁ@uﬁ\ke 08 dcr)mams of

use to attenuate or I bit I ate ease
the Fvdeageieant.of- and ¥Hharagadeq MQlFe@rhférge@bf ébﬂscw joined, using

I rev
econBNAkBRGS: Wyl PERAEE PR SR BB siPG

contlgmmhaﬁsn[vﬂmfpe MLgend1VH Saigsarafte EmsmpRevaiEnt Beregeles (known as
singlegﬁtéilHLF‘vZ(sé\fﬁ s°e*écé’\@ éf?cﬁ e!"% “ﬁ@aﬁ%&&%fﬁb 42%%*6Ir %4d uston et al.

I es ant 1'bodi es:

(19881 BR2- Naty Acadn@m 7'~E‘~.’LA 85; 58@5&$@E§®E§@BIWW'["@QQ‘S} are also
mtend@ﬂd’f)@ eﬁ&ﬁmﬁﬁ@é@!ﬂ/ nilBlRAR &k eﬂmdgb;ﬁéhlod o 'aﬁ ahﬁ’oo@? Other

under st is invention I's not
forms ghgingle ghain amEbertess sasttasesipeediemh grapise @n@nm@a@ﬁgd (see e.g., Holliger et

al. (1998561ocbRG. RSy e N IRENOLM-BIUs).

[0028] A “CDR” or complementary determining region is a region of hypervariability interspersed
within regions that are more conserved, termed “framework regions” (FR). In various
embodiments of the anti-hCD20 antibody or fragment of the invention, the FRs may be identical
to the human germline sequences, or may be naturally or artificially modified.
[0028] The term "surface plasmon resonance,” as used herein, refers to an optical phenomenon
that allows for the analysis of real-time interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using the BIACORE™ system (Pharmacia
Biosensor AB).
[0030] The term “epitope” refers to an antigenic determinant that interacts with a specific
antigen binding site in the variable region of an antibody molecule known as a paratope. A
single antigen may have more than one epitope. Epitopes may be either conformational or
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conditions may vary. It is also to be understood that
the term nol ogy used herein is for the purpose of
wa@le®enidding particul ar enbodi ments only, and iBCTUS$2008/071709

[ n :
linear. Apéﬁ%ﬁ%ltlh@aé n 1t$céems EH&B%E FY %ﬁ?@@%ﬁ%@e ed)%rHFémlagaﬁlds f@m different
segmeﬂtsaofrme (PODR) lingdr eoly peetfdenaadings) h &y linieae epitdpke is et hpitapel produced

i hav ' -
by 2GR Sl teSob o e Bl R et R TER y Gptope
may mhtdetodhwwqmesm@hias\ﬁ@n@hamldebedhoﬁ@svrywrQMugrhsﬁwl groups on the
antigeg.m hods and materials simlar or equivalent to those
escri bed herein can be used in the practice or

[0031] goeiteren ‘shbstartighidestit ori "aviestantiohy idehiecabt when refelring to a nucleic

acid o%%%@%ﬁ@g?fgﬁgngéﬂg%}%ﬁ% Tﬂfg{éﬁiﬁg Gli r%ﬁ)ﬁ/\sntlﬁgcpr&rb#@ Adcleotide

insertigifs ¢riaeigtioTOMIN anpthehnupieic acid mraislwmqom@ggrwtrbyd)cmeresls

rcio BB ShrBL AN RS, Bl 09! MUSE VR R oo
97%, g% or BX4mb e, nusleptide basssl by meThgeR by leinp gredfknoeh IaQorithm of
sooueFORERR, McFLERAERY, BERNT o B BUBREIL AL MNP 1y o1

[0032]c disl appbacptoersdiprgtideBRbe tepoisubstastiaysimylaritys oesspbetestialy similar’
means ‘Egg‘vwo(eﬁ ?% Lféﬁl:és H{%@g%@{@g@) R ﬂgd (r‘]sglé:hfésgg ﬁeeﬁr%'g;mns GAP or

el
BESTElgftL@trmdeéamltyga(pA%n:r)ﬁs afhatsedt] Igaséﬁp%ze;e;uﬁgceommlty [y Bjore preferably
at IeasTB?"/ (?rrd@% ﬁﬁj Q?Pélgn It?.s P\Je?%%b eFe§|dﬂe §|t|bﬁ§ %?c%dargﬂot identical,
nogl o u n ecul es co risin
differ tgyocrqmp@rmail\@eamihaianig subsiutinaay YA "(cpi)secc\reélivﬁ@rrammaw@ubatlghlpn" is one
in whidd-dn Qrtﬂ onRid RERke %@dﬂ@ﬁhﬁg b?yangkk‘%\"gn' cﬁ{é@ﬁiue%@&lﬂg a side chain

eavy c aln conprises a heavy chain vari a
(R grouppwvighgiatar ehgimagas draperties te.as CHDYR oo hy drephehicityn hepngral, a

conseR BRI BRIV L\ FoFy RN Do EBRPA BRI il s or
proteirg hlau qasepwpeiedws oamorgaminotrsidsaparnes| dfferdginpeach other by
conseh AR SWsHURGh @r{e @rﬁ o‘*ﬁ%/ lof ¥ l'n)lar"ﬂ th dd %ﬁst@&@ﬂ)ﬁards to
const ant relon e ancontat re
correct tonre wgeWﬁtlwtwgrﬁéthe S(L@_Etltytlonrméeam fanahaking rtreg pdjpstment are
well- kﬁ&&h 1%%8&& f'%@( i .r?ﬂﬁ@dénvb@gde.g.ﬂbgafssﬂ' (53 gfethods Mal. Biol. 24: 307-331.
pervari a y, ternmed c | ement ary eterm ng

Examwle@pfcmgurqsom)mlm Acids ﬁ}@éh@\@siqﬁ smﬁlm%@ltmﬁmllah@henm% prapedies

r . .
ot 5480k SEATRY B el A ENR o SB6INE 8ot
hydroxXyt sifte &h#ing- Steénwﬁnmgwemmﬁbewermntﬁimius sida chaigs: asparagine and

glutarﬁcl |49F/H3§a%53 %?chaﬁ%henﬁ%me N ndT%ﬁégﬁyE@gha%asm side

chainsaimn[go@u;glrﬂrm aggl h*ptlgme gﬁjtacblmd@dpalnagmpmate and glutamate, and 7)
sulfur-containing side chains: cysteine and methionine. Preferred conservative amino acids

substitution groups are: valine-leucine-isoleucine, phenylalanine-tyrosine, lysine-arginine,
alanine-valine, giutamate-aspartate, and asparagine-glutamine. Alternatively, a conservative
replacement is any change having a positive value in the PAM250 log-likelihood matrix
disclosed in Gonnet et al. (1992) Science 256: 1443 45. A "moderately conservative"
replacement is any change having a nonnegative value in the PAM250 log-likelihood matrix.
[0033] Sequence similarity for polypeptides is typically measured using sequence analysis
software. Protein analysis software matches similar sequences using measures of similarity
assigned to various substitutions, deletions and other modifications, including conservative
amino acid substitutions. For instance, GCG software contains programs such as GAP and
7



"anti body fragnent"), as used herein, refers to one or
nore fragnents of an antibody that retain the ability
wae ogpesaifically bind to an antigen (e.g., hCDRO)/USI008/071709
en s f pat - th
e TEN SR 20 b Bl s LM AR obebetiia? FfEbre porgprooy o
sequeace wan’altbmt}weeﬁxmsplyeelam‘d toilypeptidesf saineent sndogausadpeptides from

differe‘é’%;{%%&i/o??r@%ﬁf’s o?%)te rﬁé’gﬂf Iygg Po?%{'r aggkorﬁétegﬂhereof See, e.g.,

GCG Yeragnént. EaysEpsite ngawncedhealsyean VHcor@parealn@lr@-ElASTA with default or

LS (k) ' | ent
ecor BB Sl s L B FGLEIATERh o ReRSKA €3, AR Fasras
providbs & ligrenexts arlrcépdrbergeseqe@cenden(nm @f)theanegl%dwsqu fgntwsst overlap between

the qu%R}%c‘r{dsgea% s% uérbc%sgagggg% %efg‘%&ﬂﬁm Q}jxe\{')pr&grrgél algorithm when

nment COI’]SI stin omal ns
Compannlggal @qaemeocﬁf tlammaamtiohmdd)a databasa comtbinfrigaay imeget nuyividaTdf e¢quences

from c@hrgﬁt#ﬁﬁﬂs Lfrﬁﬂuteﬁpﬁféﬁgr%fngéLAé"f“ %Ee&&’lﬂ%u{éﬁér FBLASTN,

an i'so d cornp
using defeelt m‘ana'nw@rs egeemi ¢.ChiRychulFatral. Hé@gﬁ)deMoalBudio’M@hz‘rN]m 0 and

Altschﬂé\ér)t %3@@%@%&@&&%% t%gﬁ%gtMZVL and VH, are coded

rate genes can be joined, using
[0034} Eootepinriaiftctine amodst lstg/ccawcgmnatm_atqr@mQunkefrart draibody or antigen-

bindin§E@%ﬁﬁ%&f{éﬁ?r@ﬁo%ﬁ%m@&%s@ﬁs @ a%'hl%g!n f@%&%"s‘t‘:ﬁe& B pgs? An

regi ons or m nono
"effecting] ancel ng'sof @k reotirC 220 @'ltlbgdseolcdl‘ralgan-ﬁmd'(rxgdl%\g)nem ekareangibody thereof

may o5 dof s e BN e TRE R, 5 Gt ety e BBl R
conce&uaih)nsq'rlag10@|n‘cc_bfaa'n_rarairftimﬁ)elmt@@dapearalgso—uirrcﬁmﬁdminérd: theweof which is
effec:tig%1 ?ogﬁ%@ﬁﬁﬁg 8&%% Jb%]yoc,e Eﬁéct %Hts agr?ﬂ'ﬁnp hﬁg AR b%oc;ettérﬂ’{qned

rns of si
empirigaityi bodi es, such as di abodi es, are al so encorrpassed
(see e.g., Holliger et al. (1993) Proc. Natl. Acad
Sci. USA 90: 6444-6448). [0028] A "CDR' or
Prepacatigyl ehidwnanyndibodiesi ni ng region is a region of
. : S ™
roossRGHalZ Hirh itk hiERSAAARE Mbdl, Br SHBI vESBy A
(RegenarcndirermadsodcateinKenaVlotses™ mholhmeamet @odﬁ%} Nature Genetics
. r K % \"} f n
7:13-211 BOERY P oLt 3Bblcdth, sn8oaCE Ay P S0 SRymb, Us
5,545.8P7.i ¥ 6178l 168 7r0'dé16¢! eehunp00EGhn by @@r@nﬂ%tﬁ‘lﬂaemompasses a

el STR AL NSRS AR LSS Fiool 8 S0 8rlly, s
technolegyl mtlcplm dameeatiao tof erhrgnbgermamecsa fmvlr@fa aénaeaciropresinghuman
heavyre){?g:]_g Qch%@ﬂ%?n%le%%?ﬁ&&%&@% n;ﬂ?ed%%éﬁ}%e%ﬁugmougéboés%nt region
loci suBh disad tismo s profl 0GB(N arlieodyecamprspigtapethanm edréxbde tegioarand a
mous@géAsga%{? ir&gi&?i‘h%éﬂoﬂ@@&o érpr%tenf.c@iiﬁﬂﬁ%ﬁ W‘xé BN% e?%%&h& itl?e variable
regions of the heavy and light chains of the antibody are isolated and operably linked to DNA
encoding the human heavy and light chain constant regions. The DNA is then expressed in a
cell capable of expressing the fully human antibody. In specific embodiment, the cell is a CHO
cell. ,

[0036] Antibodies may be therapeutically useful in blocking a ligand-receptor interaction or
inhibiting receptor component interaction, rather than by killing cells through fixation of
complement (CDC) and participation antibody-dependent cell-mediated cytotoxicity (ADCC).
The constant region of an antibody is important in the ability of an antibody to fix complement
and mediate cell-dependent cytotoxicity. Thus, the isotype of an antibody may be selected on
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antigen binding site in the variable region of an
anti body nol ecul e known as a paratope. A single
W@piopgsd1hay have nore than one epitope. Epi t OPERUNMYS/071709

(. t.her confaor rlinea tional
the bedf o b BFec AT B YRR afey e A RBE R o
[0037kiuchen imoomeliéuding nan smgma twsfoohs t‘;m@a(&aassumoua@)d withnreage

heterdgrg}a%'ﬁi F?J\ gee fO(f;plaglp (nﬁ Uné%k!duqﬁ Aol Oe%Ble c%%? rls%s %r%éaecﬁ)é Fo(apgham

adj acen no aci
constrpctl of pepxtoxld’eat@h 4b®r160 kDe ér which the dlmarssaram@l togethephbyt @piaterchain

heavyrI:ﬁXm'd}‘ﬁllngebo% hﬁ{ a ggéo%td'f rgnn tli?‘éjg nﬁe?ssar%ah pr"ﬁ{ed%? i'ntercham disulfide

roups, pS on the an
bonds[amaahhol?éhlde béalmUt §ﬁ{8@tl@uls édrmledenmpbsyéd ofra covalently coupled light and

heavy cﬁgg%ap%ﬁt@ ﬁ}%ﬁé \‘o?%l hav%\lgl ca ﬁIe%%}%?@ﬂcm éoﬁs@p%%tg,i &en after

ereor es t
affinityoptrifinatldny Tab|f@neelnam af lapapﬁpraw if dheesenook o idevarious intact IgG

lsotypé{%eﬁrute t8 rb%t Rgt l% e%tt{J oéll]r%agmél r&ﬁf%%%:?? Lsdl Lﬁ%t&# % él’rfl{ﬂeqﬁ r(goe region

isotyps eqih\eramtabootyerﬂ $mg|e|am|m adie aglitstibdiontn mé%nmdglmm oéthe human IgG4

hinge g%@%lgélﬁ%é%y %ddcg@t‘?‘é a&%%%ncg%(?%e se({%nog%(%ﬂka%q 4 of (1tgl§§) Molecular

S, as neasured
Immurgdigayr 3& HBS)ab I@@qu&pncdlyl absatvet ylslng ladrhunw IBAS HgeBlIAE Tnstant

mvent%‘ﬁ e%gm{)g%eglaﬁﬁﬁo%?%%ﬁﬁ{g m) c{ ]g"d%\ho%gri)r# h%q\ rig%OPHZ or CH3

erm s simlari

region whbigtnmytbeadidsyablerrﬁor axampieansrctdluaﬂxort toineEptd ’rdje yield of the desired

. ces, when optimally aligned, such as by the
antxboﬁf,%nengns GAP or BESTFIT using default gap weights,
[0038k metlbocms dfabs tnveBionsarg esierablydeenared wite tenusemf &/elocimmune ™

€ t 0/ e j. ‘

techncl%gz A 9%*5{9eﬁ¢cenl§ < én g’gs ?ﬁ% %@d@g\%ﬁ&&% R‘ﬁﬁur{oﬁgot%uﬂ Meavy and light
chain varebts r@glons dief rfthacbgv witb trssecor@isparedirgfuroaraearchble regions is

challeﬁ%%:s\%/xw ‘H% aﬂﬂ&en mtgp&f‘ea wnk%%né‘%&o(sé& Qs g ce!ls aa% reeciogered from

an “amno aci
the miseibistt exmewarmjvoalﬁst fﬁb% lya’mhabc ealisdnayess fleed walv angyedpma cell line to

prepa% l%%o%fiwn(iang gﬁﬁ%ﬁs ah Bééﬂ;)yb?&mﬁ%%giﬁ@saﬁéggr%reﬁéoegnd selected
to ldem'.tlﬁmbséq’rldama\ce” hmnstbataw%h%ibb@eﬁ sraTifieith Ithm@r,ttigen of interest. DNA
encodﬁﬁ;%é Qgﬁébfé J%io%g %?&% ﬁeg%( {:Neﬁr‘? tahc? ﬁ@t chEiR Q'r?gyt 5eei§olg{edaand linked to
protern. Tn cases ere two or notre am no ’acl
desiragleqsmyie sorgitdrit eegiémeovhtiembéavytchein dny ligbthaheiny aBuohean antibody protein
may b pc?‘c} cgéi' Hé’@él’ sbaweaso rC‘F-Rf‘EeIIorAIg rt9 oE)Nﬁ'eWc&% {h\é a'mgen-
ect b

ed upwards to corr e conservative
specificpa:ﬂwimqlcafntlbcbmesqum |vambl©domwhaanéthédlgh1rm1d regvy khains may be

: i : . h f skill in th

solat A HEATOH Bl et B B Vet hods NoI - Biol . 24:
[003913077 g&3xal, thlémgﬁ’pb@ss fothgir‘(stqm ingEntami rmsseﬁsi sy hibhtafﬂm'aiee typically
posse% gir(g Bﬁé?foco\@'lsﬁ]lb om iad ’ch‘fcﬂﬁjﬁ‘I a%%ht Rﬂ)ntllu Sﬁer 1?)? lek'eﬂ%ple at least
10° M, otiepsid 04 ot Eoisb il rié ot washl ¢ Bmiqrehgeasmw b idlen measured by

bmdmg Etgkﬂg%en}g%ae:ageﬁgcggn@r&ﬁg@éne 3) am de-contai ning side
[0040] Initially, high affinity chimeric antibodies are isolated having a human variable region
and a mouse constant region. As described below, the antibodies are characterized and
selected for desirable characteristics, including affinity, selectivity, epitope, etc. The mouse
constant regions are replaced with a desired human constant region to generate the fully human
antibody of the invention, for example wild-type or modified 1gG1 or IgG4 (for example, SEQ ID
NO:416, 417, 418). While the constant region selected may vary according to specific use,
high affinity antigen-binding and target specificity characteristics reside in the variable region.
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glutam ne; 4) aromatic side chains: phenyl al ani ne,
tyrosine, and tryptophan; 5) basic side chains:
WO y®pMass41ar gi ni ne, and hi sti di ne; 6) acidi c siPRE&I/US2008/071709
mat e, and 7)
Ep'toggpl:agﬁmgo %Ilgﬁlegd @?3‘ | hs: cystei ne and
[0041hEd kerean foe anﬁ’mc&ﬁ@rwmdh bmdst@a\pattlculer aprtcme acoudise cross-blocking
assayssﬁpﬁg% Hégﬁl@sgzgg pr“i\n%od: svﬂ\l La%graltor?wiarpélal %8&3@ léc |an§prmg Harbor
Laboratloa/n Haéewahd lb.ene gﬁldst ambepaﬂqzr&‘redat@heramdthods include alanine scanning
[ i vel ervati

mutarfBREAE 55 Y BBpa M AR delaa Bl 2R PR L HRRUYE oavace
analygihas §BSvEBEd indge ex&repled beldwni additiah, swtlsisduch aEepitmte excision,

epitopg x%cﬂo(‘x Ja%%%}wer’%?eaﬁ%%&ﬂ@éﬁ%h o}érﬁl?l%?ﬁg ﬁa#be% 4 ata ?Jggmer (2000)

Protein@nﬁeg@tg \4&7-‘486)1e in the PAMR50 | og-1likeli hood matri x.

[0042{ 99 gg&ﬁrﬁgﬁqu%%% n§ dﬂpatraacﬁlérkyc thd 8.11%%8 Iy %gts gﬁp Wg rpéotems

Seq uence ana ySI
consxsﬂn@p’esafecaerahmmosacmubmmmﬂ@h esnsiruu:téctarﬂ&equtent@lzo proteins

contaiﬁ%{)%s@?gﬁg gfscegtéine%n%g g&dé éc o?ﬁ@ﬂ?ﬁe Fﬁ?eriPro eln thh

utrons, I'ons an
corresipncdilu@liamgwocam'nkse:martrmm heimousa@rateinu s amoml’nSiendéﬂrensure that

' . h GAP
the mid A e RGO B SR BE T o PRl
Confomtidealemer&s @mﬂjmcfdhh tasb bitppdes ts tepse mogant IR0 grgteins was
comp%ga\o\ﬁﬁ%m%*n% %chnﬁcﬁl(lawtc?es g‘a%%%%# ?ser?ﬁ egaggﬁe FACS None of the

rom di
lnventWE@ahbm dJ$plbyeitdvaab:nd|ag widfice ﬂwyp@aspndemmah(MMeapammeeamh and

ion 6.1 . Polypeptide
every L‘rgjggngﬁégg§& of tife gontro%bxagged usi ng FASTA wi t h

default or recormended paraneters; a programin GCG
[ . FASTA (e.g., FASTA2 and FASTA3) provides
Immug{ﬁ;éﬂﬂe %ttgg and percent sequence identity of the
[0043} Erg omentoh enkhembasstes aeintapantie D2&moh baonpl@ntibaydtonjugated to a

therap%rﬁﬁ’cg ﬁ‘\gl gf |Hﬁ9&\%%?§{ ﬁ%@o&cg %ngcX/tcﬁb&m aa? chéﬁ%%ggéen.{ﬁﬁ éjrug, an

err nco aring a 'sequence o
immunasvepressant boa sadikis cbrees é:yurbmraagen'ugma!uldarage apemtiieat iofletrimental to

cots. SSHFRESES LD 911005 S OLFRT L3I S Ty

immunbebejupatep areakromaris theSek see fay.exambtes ¥HI05603@81. (1990)
J. Mol. Biol. 2 15: 403 410 and Altschul et al. (1997)
Nucl ei ¢ Acids Res. 25:3389 402. [0034] The term

Bispetificbecti ve anount" is a concentrati on or anmpunt of an

[00446\‘2&?4C ?rﬂ?}égh to?[hlte r{gg%lt E&Eﬂg)na %ggr% ?%pre%gitcg@%%&ﬂgyor multispecific.
Multispegmfp:cambooﬁas fref foespevitic Bndiffateht eﬁltms @ﬁbrhe @R polypeptide or may
contaxﬁ%‘% %‘?}%nﬁﬁg ggrtnéﬂs @PQéxpcdi’ap %OFJ ﬁgﬁ%ﬂ% ta g%t &%@%tpijfgegg?éeae.g., Tutt et

npirica
al. (199ﬂhéﬂrapwubh ¢ 4T:p-68f Trerhunan amBODQO antsbcnilesmwemtlmaed @nor co-

expre%{e %to EF@@ %}no%%% QBt 'apgﬁj}\ér Sépt%g r%%@elp f-nor exgmple an
antibody or fragment thereof can be functionally linked (e.g., by chemical coupling, genetic
fusion, noncovalent association or otherwise) to one or more other molecular entities, such as
another antibody or antibody fragment, to produce a bispecific or a multispecific antibody with a
second binding specificity. A multispecific antibody of the invention may specifically bind both a
CD20 expressing cell and a human effector cell expressing a polypeptide, such as a human Fc
receptor, and/or components of the T cell receptor complex. In one embodiment, the
multispecific antibody of the invention comprises a CD20-binding portion and a cytokine.
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effective for achieving a stated therapeutic effect
Thi s amount may al so be determ ned enpirically.
woe@patsati on of Human Anti bodi es [0035] Met hodBC¥/G82008/071709
g human anti bodi es i nclude, for exanple,
Thera%@{i‘ﬁ%lﬁ%rﬂne tm (Regeneron Pharmaceutical s),
[0045)Kémm buBR enmodteéchmﬂgleowd(r@rfmm@tts of antl(owga,)lmmmqmjugates and
n [
bISpqu%: rﬁg%gtg%g oflltgg ?rélﬁnt(dgﬁ g gééf)qi |Pttll?§ra§>(£ﬂt|e rhé’cﬁ?% fgﬁgé’e{gﬂgg{;man
diseaggs v@lcmare@rgm)lted\mpmhwﬁmek(yt nibiting |m\rtbg§/ce(llgsxgessmg CD20 and/or
[

killing 28 e'i(‘f)l s tﬁg%sﬁﬁeam@cﬂ'éﬂkﬂpgf ag:ftmtgﬁ{/‘ﬁfhﬂ:tn thd trr tegpc methods of

Specl man anti to"a select a
the mvmh@n ﬂ@canhmvggwauwwlwsofgmwbﬁ&p&wsm@ @P3q larﬁlsr.@eﬁ&sence of effector

cells, ﬁplé)?fm @VM;%P@ Qﬁdb@&% \ufaleR Fg&iy B@Q‘&ﬂmﬁﬂ%&ﬁ 8o or more

chai n vari 1 ONsS oper tO endogenous
of thesppmsehaninieg. dhe nesgropM|forcichiaying thﬁﬁteraneeltlﬁ@ﬁg@ of the molecules of

the inRIhAGY AR r@é’hlt%‘ﬁlr@cﬁ%ﬂm‘%%ﬂmlﬁﬁd?gof%ewg?&e%ﬂ{d @IBJZ@ o indirectly,

regl on and a nouse const ant region 1 n response t
throughninhigiéng eelistwhieh ¢a ngrexprrse CGDNA T o gxAgPteh exass abﬂr@turally

related B8 QM c8ank; d@é?\n(g@a\ﬂ/}{hg\g@rdsbggictghf{o%la@gd tSd??Lgﬂ:ﬂBr‘\QIg%Ystmct cell

are |1sol ate oper enco
SU"faCﬁ@ﬁﬁ@\eﬂ\’rée@%ﬂs@Pﬂ@lfeﬁ&g@lQD?ﬁde‘rI\CbeﬁﬁBh%lﬁhlbrt%@Drdﬂ@d usmg taAuman

antlboP%stohﬁﬁdﬁnﬁﬁlgﬁﬁﬁgdgr‘fo?efﬁﬁﬁle Ctéﬁ%ﬁ&ergé giPr essing the

ant | I'n speci iment, the cell

[0046] gan@g@oi;@{sqease[s @ogggsnqunsﬁm,ﬁcgg bedieatss or ameliorated with the anti-
CDZO%H%&%LHHG%dnYenﬁﬁE@of ine!u%o&h'a@nﬁ ikigand turﬁ&ﬁé%tnﬂ:rdlseases

I nteracti on or %brece nponen
such gsi$ e¢lhly ricbama (M tthepreguiser W"vaph%asé'él‘¢Lé<et71fﬁ/'(m“@h°ma mature B

cell nécop?é@f’n'soﬁ efi cHOAR! AR t(cqggﬂenﬁg Rk SHIRGEd 1I9Rphoma, B cell
B PR,

anti body- dependent cel di ated cytotoxicClt
prolymphecisrietkemia, rlﬁ@pmlwa&mﬂcalmpb@my mgntiaﬁﬁﬂrlyrmhonnm fqlmlar

lymph8fk! éﬁ%%%n@@&é@@%@%é )?nﬁ'g né céﬂgmgﬁ%é‘t}%w cell

cell -dependent cytofoxicit | sot
leukeralﬁtdlﬁ@wam/B pell erbemadBy Itthéyrn@mr@a cpﬂas\m@mma plasing cell

myenth% g&?kﬁla%sﬁlgﬁt |§/rh6h@dﬂcf|lf<€r9ﬁ)é JIQorH@rd'\/\"}gl@erﬁ}ﬂ)ﬂtsorﬁé&bél}fbulmemla and

Human 1 Tuno Ins can exi st In
a“ap‘ﬁﬂaﬂar&?'ée*éb’g@ép@ﬁb(bmmiiﬂﬁhdﬁ??ﬁ‘gﬁé Rletheasopieiaimupe dispagere(psoriasis,

psonatl@EMrlt@ndéerﬁ@Q%lyQtQHJld &1&9&1&%' a%d%%@&éuss %ﬁlaﬂmﬁ(t@lb%wel disease,

four-chain constfuct of approximately 150-160
Crohnigtfligsase Hecelpiiner aplitly. cespipipry @g@%eﬁvn@@rram menirgitieheliaephalitis,

uve|t|shSI%\4')érl99ﬁéd'I'm9é sébéhdeBond . athdrodtisi8SONEuHS 9{/@@&1 Son deﬂcnency

dimers are not |inked via interchaln disul
multipleriglesosie | Raynped 9 eynEboe. Szggreostswrp@efmvwé %léﬁﬁpb@@ﬂes Reiter's

f | d
dlseas‘(é Blé?éégﬁt%lfs%ggégfmﬁ%’lgggﬁ\ ig?(%n%bhrzt\f}éel%\ ext r gIM polyneuropathies);

immung- mpqilgtﬁdtth[om@@ptgpm@s apytendigpatbic thrombocytopemc purpura and chronic
idiopathic thrombocytopenic purpura, hemolytic anemia, myasthenia gravis, lupus nephritis,

systemic lupus erythematosus, rheumatoid arthritis, atopic dermatitis, pemphigus, Graves'
disease, Hashimoto's thyroiditis, Wegener's granulomatosis, Omenn's syndrome, chronic renal
failure, acute infectious mononucleosis, HIV, and herpes virus associated diseases; severe
acute respiratory distress syndrome and choreoretinitis; diseases and disorders caused by
infection of B-cells with virus, such as Epstein-Barr virus.
[0047] In a specific embodiment, the subject being administered the antibody is additionally
treated with a chemotherapeutic agent, radiation, or an agent that modulates (enhances or
inhibits) the expression or activity of an Fc receptor, such as a cytokine. Typical, cytokines for
administration during treatment include granulocyte colony-stimulating factor (G-CSF),
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affinity purification. The frequency of appearance of
the second formin various intact 1gGisotypes is due
wWae 09041not limted to, structural differenceRCT/US2008/071709

granul?ﬁ??—@éa%&/eep%ﬁ E&ofﬁ?ﬂrﬂul% {a?%PWSt t%?\‘?er%frclﬁ E?rnma (IFN-y), and

e am no ac
tumor heergsis faxergimNG;. Tt/plealnblempemtg@fgehisng@udmranmngmtlﬁers aamtitneoplastic

agent% %&5%’2‘. 4@8?@@@?‘2?{3@%@5&8 oné}{}ﬁ}g%S%gye réfﬁﬁﬁan' aﬁ& al .
cyclophysphealides observed using a human | gd h| nge. The
i nstant invention enconpasses anti bodi es havi ng one or

nore nutations in the hinge, CH2 or CH3 regi on, which
TherapauytidJAddéisi'rstratjbteandGprreum&iphe in production, to

[0048] gig%g}/’g%ﬁ%b%} d@égghgr%p%ﬂﬁ c%ﬁfﬁo%t%?%%@&adgg ‘ﬂ%’gegpe%r man anti-CD20
antlbogtuee oaretgenttitrindrizagreents fhevaf of therpnessfit n)/ememh nchiedggrapmtlc
compc%sﬁ%ﬁ% %S?é&%lrﬂgﬁgé l’tl"‘l ﬂwevmvéén IOB I&ﬁl g@%@rﬁﬁ%‘?&%d E\%tp sunrtable camers

eavy an al n vari
excipients anemtfa&f@aemsmmtarfemcmppesgbnw ﬁogmhie’titms to a:mvadfl xenproved

transfégﬁ(gelﬁgﬁpL rgll?cael laﬁri]gw%qlky Lrh%esrtega!b ‘)E e>9: érﬂé ot er agents can

Irc cells (suc recovered
includé, rfomexanelariode («. @acareviqorce&@saadi mquSafﬂEWer Isymmatsp;cbean) fatty

acids &r?cl eaﬁts Xe@ réfﬁ%?e%f ol lcr%%l gfé% Sllld !) IBfic'a SO (e.g9.,
e et UER Moo, ediflregeR

I nes, d~ €uch
ethandh bmylaai@h@br Béy&t@haisdeselmm nropyledrmglygqu h}dopcplyhjhyiene glycols,
(4 R .
oo F8L bl G e PO R AP 25, 0856L K bl i o
humarp$ertmealigniny seltsa(ern. asedium gﬁprld;djaq;uq:cmamamd;smmtbdeah(e 9.

N - I [ h
sodlurh'sgév%srgaéﬁae%ﬁga'n dc?qk% a%ﬁits%ﬂ%m'r&ofgggﬁta%ﬁ nehﬁgt)é?gé ggfc.r{ gﬁ;mme
lysine)ragetigeacysr Qrcmmtcbnenteatheeecbf (e.gushdigr aceHe) Ect‘&!hbnlum acetate), citric
acid aﬁlﬁgﬁ{ ntﬂéljeY)F{eygo 4@%&&&8@;}1%&&8 a |r(]ta'ngesréﬁ§)§n%'ré4f, k]%)gphonc acid and

neric an e var onmalns O
salts theérgéit (ean dnéredpayic shdilmspheaphdie, dilsasliasasiilindiphesrthlate) f lactin acid and

salts tﬁ&%bfg ggylﬁ&?cc%glc# %IJté{lﬂEr&%%yénedssalt[s Qf@e%gclf éegg %ggﬁ\gngélgtamgg% calcium

nstant 1 nvention
and saifsfthereof (eg,, aalopine ahlbydep osisikiwsacriatKDpbendCEQYact (efg. agiucose,

suro oo Iy R0 WPl Bl Ry mapp

sorbital xyN{o!, anorlieas surfe@tabts (99. oFWEENRSS (TVIEEN® 80, iathesurfactants (e.g.,
. I

sosTEBSUEE0 By GG, RAISGSRARERRIL e Uil e

imidazale, iphddaines, zineandsdlistieerepiaeingina shifaten tvaeicsbl, eethytpaoaben,

propylg%béog@ gﬁﬁ%ﬁ?kgmogeeghlgfbguéﬁﬁgp%ﬁﬁ He%’grgw k@tlngry\(ﬁont tlﬂgrapeutic

acterize
agentsiersi deabrll@dohéﬁatﬁ@‘r 81 iicparticular indiahlg Aaf Amnulutyde of appropriate

formulgﬁérﬁcéain\get%unoeﬂitﬁé)%?mu@"fknometo"éﬂLﬂ)ﬁgrmaceutical chemists: Remington's
Pharmaceutical Sciences (Mack Publishing Company, Easton, Pa). These formulations include,
for example, powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic)
containing vesicles (such as LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes,
oil-in-water and water-in-oil emulsions, emulsions carbowax (polyethylene glycols of various
molecular weights), semi-solid gels, and semi-solid mixtures containing carbowax. Any of the
foregoing mixtures may be appropriate in treatments and therapies in accordance with the
present invention, provided that the active ingredient in the formulation is not inactivated by the
formulation and the formulation is physiologically compatible and tolerable with the route of
administration. See also Powell et al. PDA (1998) J Pharm Sci Technol. 52:238-311 and the
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constant regions are replaced with a desired hunman
constant region to generate the fully human anti body
W(mfzoomnm4imventi on, for exanple wld-type or rmEktT/USI!bOS/071709

c1tat|o*/§ﬁ|ere?r{ E)r ggél tlcgr{a? nf&?%%ﬂ% '?elat@&% %)8 aol\Qté %ﬁd Fam rs Wel@}%n to

ant fon sé accor
pharmoealpalouhbmstslse hi gh affinity antigen-bi nd| ng and

[0049%%&8@%68(9%% JhePa'péMtlcf e;‘?c'vg%ﬁé ﬁ%aly af c%zx{eg?igigrbpghﬁwe age and the

ariable re
size ofTa siinexdt dngb@edmm&tblkd 'Ifargetdlemef omncmrwnsbmdtee@‘ adhiimtration, and the

. _ bl .'
like. Vglléés}gthggag% rotf ltr%%rggdeengﬁvlteﬁf?% IS%S (%H)ﬁ, k%g%rfdé\gasr%}ﬂ\? 08&5‘31&% and
duseaseaiae$mate<§/wmmﬁ>@@0 aCtl\Q’@BInCJ@:Hnﬁg&omHngigH@fsb;annph@b&rrﬁémngtpid

arthritilgﬁsyls%\g@@gjﬂgggﬁﬁer‘r?egg'sUS 6?0%%%@% EOJh'?Frq% é/%ﬁ{?\%f}é‘[@%lﬂ(%%a

e scann
inflamnRisinn digeage208) thitikéd omgn ROt Batnt, Madwaﬂ@)oys ¢ intravenously

adminggﬁqgljﬁgx?tﬁ%ggéﬂgg 8?&%M[ f\k&g%ﬁ nggﬁﬁg akP ggsliridge Bg's% 5‘?&%5‘81] &61 to about

S su pe exci sron,
20 mgégi ioolp evemtt rreeferably ahedt GHaoabalt 1Poud/kg batly origbf, and more preferably

about gnlttb %%Qﬁt %%B/kggygyg)g&@ B%)JW{POO(@&% g%w t)zgfthg CBndutdon or disease,

the freqhamca;etnelrthe;ﬂuresoroéf thadreamenb oah bs adjostedntin @B20parenteral
admingﬁgtﬁéﬁ %‘%{&gﬂ%”ﬁ,@'?fg&&%’;ssﬁf’%@g@ﬁ %hrgené)drﬁﬁls?er%@oa dose

corresponding testhe dnseagimetalsaMest i t ut i ons of certain am no

[0050]ag}aﬂ§usog§hgérr 'srf/gtehﬁ %Q?nwﬂgﬁd Qér%ghgled’\fotaﬂiminister the pharmaceutical
correspondi r¥ e nouse

I'ds occurri
compqsitoneif the iFWnrwoa,mag oaMapheilab@”dmélnsmﬁeeSt Iva¢ropdréclasitraintocapsules,

recong%Qt &rllgtcgg)é’ﬁ’e 5@%“% ﬁ'ahé Hﬁlc nt (/lﬁfsteg qre)fer?‘tg{ Mg&ig{e% e?m'agc:ytosis
presumabl'y, any con I ona inding o
(see, a.be Wiesttal 419371 ddBes Ql’@m Iﬁééé@@rﬂa&i) @mmoqsrdﬁMEWScMnclude, but

are noEﬁW%{) %deaEIQn%' nﬂ?ﬁﬁus&tﬁ??@%%lnto 5‘10}%}% %g subcu aneous

i e Aas Treasur e i nven
intranasat, iepsldia sandli s pll raytes 5h©pnmp¢fﬁgthmrmay be athitstevad by any convenient
. | '
ote, (SRR 8o L 3RS d B AN ALt b
mucoquiEi48Lis TTiiegs (@vdentrelonueseorsotes ses intestinatanucans, stCP2@d may be

admingﬂfgﬂo%gmer %ﬂﬁ Fm%?}ﬁxofbgf};aﬁ)gé&ﬁ/g égntg h@%ﬁ&gﬁ%k%é@grgk}%bly be

‘ oconj uga
systersihentochler apeuti ¢ drug, an i nmunosuppressant or a

[0051{ ‘gﬁjé gﬁacrﬂx%g%tﬁgfz@t’oﬁogrﬁ:og _Cgﬂggtﬁ%i%ﬁ‘lé#g‘g bn?{g%sﬁg&% pglt?i@alar a
liposompt(etekdngea (@RS cient e el58pk In tertayeihtedofiothe pharmacedutical
comp%ﬁ%%%g’bie{%”\gbggﬁ ws%géir{tr%ﬁ%??gee%?%p%’tghn IB Iaﬁe @Fntbbdl‘?ﬁ*?e%t,faogu mp may
be used (see Langer, supra; Sefton (1987) CRC Crit. Ref. Biomed. Eng. 14:201). In another
embodiment, polymeric materials can be used (see Medical Applications of Controlled Release,
Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability,
Drug Product Design and Performance, Smolen and Ball (eds.), Wiley, New York (1984). In yet
another embodiment, a controlled release system can be placed in proximity of the
composition’s target, thus requiring only a fraction of the systemic dose (see, e.g., Goodson, in
Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138, 1984).
[0052] The injectable preparations may include dosage forms for intravenous, subcutaneous,
intracutaneous and intramuscular injections, drip infusions, etc. These injectable preparations
may be prepared by methods publicly known. For example, the injectable preparations may be
prepared, e.g., by dissolving, suspending or emulsifying the antibody or its salt described above
13



[0044] The anti bodi es of the present invention may be
nmonospeci fic, bispecific, or nmultispecific.
wordovhosggeci fic anti bodies may be specific for RUT/U820081071709
o oGRS o 695 RUNPERMAAR iy B GPRIALIRe o e
aqueopa ngsiunp tor ynpediv sl dherSees, f@. q;gampTElJphyseQIogibal s@llr8D & isbtonic solution
4 odi

contabﬂH‘éﬂ%bse%;rt\ogotﬁrQr %L%(éll)z(a & %gﬂg%\% %ﬂ\t rﬁ?ﬁge% un&c%gﬁb?@a?%ﬂ with an
appropridte sollislizieg gggnt anet aﬁean plephal deg.oethpnol) & prlydrarhol (e.g., propylene

t] ,

ol AT Fnct Al o REA sy ARTITh ORIl HED-o0
(polyoyyaimtiéns (ﬁasmqimddmoh@dwdm@nnatas sagtpatiortco rAsothh eriwrsémm, there

r ar tlLi — .
are oo e O PP gh CPVT) G bl pu Rl hay B2 psBdibfibination win
solubiligiingpeasint puchas kenavil eingprte faneylaitohblogtc. Wihehinjactomdbusiprepared is

l'tispecific antibody of the

prefer%ﬂ&ﬁlé@ﬂn%ﬂ%%b;ogﬁé |calr%Jy bi nd both a CD20 expressing
[0053};éﬁ\ramoaslhuhgphma@eutmal cahposiops Exsiralgr parenteral use described

abovepa(r’%_éféﬁmédqﬁto Q%Q%% ?ﬁm@ irf'érl Uﬁﬁpdgsce dUREE R;ﬂ a d@s{éd(!f He active
co ents of cel receptor co ex. I'n one
ingredtamltﬁaoﬁmrﬁosagew@rmlirt & opibdpde lOC|a¢|ﬂ |f<tr@d:‘5armsle tdtdets, pills, capsules,

m;echbr%v(%wpogl@ Fg)'gﬁc?f?ec Eﬁﬁ%ﬁ%gﬂ)%p% the l%%%“g%ﬁlb d%contamed is

gener@imabgghS )] 5Q§)| mg Per depaga fanoif aamhd@geh ggpecially in the form of injection, it
= profb MM BRF B #0191 58 anfily R BRTAHC B TRLEE ) B Ah shd%h about 1010 250
mg forthe athengosagedormt. seases which are inhibited or

aneliorated by inhibitin I of cells expressing

CD20 and/or killing cellgnggﬂggéing CD20. The
[0054hEhtotidwing ekamaples are byt fouti ethas teeproviee tpeatof ordirenheidsin the art with
a comglf ﬁtgﬂ?clbgb\‘@%d 8&@%@0@%0@\)’@%4\@%%%&% Heﬂg)dg an!:l I38m|oos;|t|ons of

expressi ng the presence of e
the investiors anfi@re e@@amtpn@ed ﬂgymm@e sgqmmf@@agthemm@(btors regard as their
a r f
mventBﬂ %Zﬁﬁ%gﬁ\éezbese?rms m e rrec aénhl%g#%% S@R éé#écpf’onmq%é@used (e.g.,
amountheeaperature, i¢.j bettsopie experimenatenras aofl dtewetlcmaﬁé\nuidch@ accounted
e

for. U%? Lpgg:é netd dggbjglks% gérté(égle ngct lbg (Neqﬁ? Onﬁ%l %hv?{ﬁlﬁ% bfbrage
molecglal weigih tezmoed@iurﬁ)rs irsegrees Cominadep end iocnsseceaﬁpt @, near atmospheric.

express a structurally related cell-surface antigen

(i.e., without cross-reactivity to rel ated but
Exampl?nbtqimlatlgn of Bumaedt Antibddies tof Human@D2fens) . Cel | s

[OOSSfE@rﬁﬁrﬁ?étBQ o@%@nwaﬁrbe%ekb? dnf I?ﬁe@ﬁaoe%o%q 15 étlmeé Qfgslréﬁ' o8 example,

man anti bodi es of the’invention in i
Harlove &diapk eedst (I98B8) detitiodlieB: éélab@rafqmmeyalmaldrﬁpeisg dfarbor Press, New

e e
embodimagh@ﬁb@ﬂe@_s@gfw%ﬁ:ara@émwb%teredro@reﬁm tolrhipg wbighth@ye DNA loci
encodtn:é%ﬁﬁ Qﬁﬂé@ggﬂeﬁ%ﬁ?éﬁén V§H{:g e ARy J%s%% Kapé?ﬂé\ﬂ%ﬁa&x%hable regions

ecur sor I'ynmphob stlc leu
(Veloqlmmun@T""BRegeneron Pharmaceuticals, Inc.; US 6,596,541), with an adjuvant to

stimulate the immune response. Such an adjuvant can include complete and incomplete

Freund’s adjuvant, MPL+TDM adjuvant system (Sigma), or RIBI (muramyl dipeptides) (see

O’Hagan, Vaccine Adjuvant, by Human Press, 2000, Totawa, NJ). To achieve high expression

levels of human CD20 on a cell surface, the murine cell lines, MG87 and/or NS/0 cells, are

transfected with a plasmid encoding for human CD20, and cells expressing high levels of CD20

are enriched using FACS technology. In one embodiment, CD20 is administered indirectly as a
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cell neoplasns, B cell chronic Iynphocytic
| eukem a/smal | | ynphocytic | ynphoma, B cell
wWpewbypmghocyti c | eukem a, | ynphopl asmacytic | yPgios08/071709

DNA pﬁn%%%' a‘t:%rjltal J m enfeol'athé 8558 +%@s@%g§slné ﬁ@ﬂgs?g%rotein

e cen
expredsjomHyeten) tormmdgcecemltlged motwmna/,ivodnh bumea;ipmag:ees ta ettéin optimal
vl RO 146y RO PLRSBEN BPs. 2850 e immune
respoxthesmn@eltqreﬁ\by derftased snnmmaegﬁym&ﬂasnemchbelmm which serum

samplé‘é‘%pl' 5L s&ﬁag%ﬂ&%'n% alr%/ ﬁ%‘&%%%sa eHméé?urQ (iR Betned & the ditution

aut ol ntruné di'seases (psori asi
of seriam shmpleitisgt yikddatbdn asssy syt tenifeld @tvérebanﬂgmmada\hlden animals reach

their n%%n%rrg chm’?\u é Egs E@Eataﬂ{, od?oe\Q’S esgikg%ac%ﬁs a?'\ér Igelngctesﬁeeds gnd fused with

ease, res atory
mousgmmdoma@ellmﬁbmhybrsdomacephal itis, uveitis,
gl omer ul onephritis, eczens, asthna, at heroscl erosi s,
| eukocyt e adhesi on deficiency, nultiple sclerosis,
ExamBlayh Seckenisy farrAntigenS) pegifenHgbisgorda one, j uvenil e onset

[oose]gl'nﬁﬁa‘?fscr r# er§/0‘1‘ %e@%ﬁgpopafﬁéééfgkﬁﬁﬂﬁ%e AJAAHED20 gene

ex’ ne r|
and hiploleypressingpeatlisi (8S)0-hChR nalshrwdicataatect dncombintajriespe cllfige for use in

oo A ERBRDL R L BORKERRG L B QLIS S Eon. i
hCD20wpellstilm BRiVE 1§A@wits 10Pafetss calbgdmintwese peyexdt atrd derisilpak50,000 cells per
well in GY\LQF@ Bﬁb’én%l%?e‘é”ﬂy%@orﬂé tcmd ﬁdn%d n@éd?@{ggl\hals r%l%tgd S5-fold and

I seas
allowetHy bioiddé th&eqellv\égéﬁemhstegrme@mosnhgn figeeamtoghe plates with the

addntno%yd?%h%ﬁﬁal v%hfn?cpw ‘?cﬂﬁ'!& c{glaﬂwéj{o?m ?fﬁr‘f’tfglldv\% eo Efélgv%ccessive PBST

onucl eosl VIrus assoc
washedi Slemgletes veee écebated vith oés BSA&M&( lyrs chit sctqnempayatdredﬁbé‘ ). After

washii %Ia??%&noc{ fnttlg%lte %\feredfn?ﬁ@a\?goswﬁlpgm@ o%ﬂ%%% aaltjgﬁtgmk%se lgG Fey-

on o ITus, suc arr
specifizipolyslonalGOviBddibsfoa 36 peic, dnidahe platedi devalbped bengﬁbﬁ éct’-tetramethyl-

d t he ant.ibody is addltlona :
verei e g8 S EHts TR Ena (e Dgn o L8 R WisgF arg piReypacton was
stoppmlﬂgaﬂéqudh adlumediil1ad ebos{p&hnh@adés thbddymlmilrtgsélgméﬂswere measured

res ra ce h ,
by op’ucg @BWCCNQ% ﬁ dﬁ?l @ ]ANg\ICh% iy So{e k%ﬁ%@?a? ieﬁgessmn,
were usedas ms:rackgmuhdj dentopt wnﬂcwyth@bndﬁmyumamammtawth aon-specific cell

E c nmacr.oph .
surfacg %Ilng rﬂg ?IFS Jg tgﬁ gor%ggr} M?%(@Wr@%eﬁg Igl?]q grDlzg-regﬁr_eagﬂ%&ells were
excludedFN-g) , and tunor necrosis factor (TNF). Typical
t herapeutic agents include, anong ot hers,
anti - neopl asti c agents such as doxorubicin, cisplatin,

Examblee.bIquuanclnngMmAnnbdeeaAbanst cDaad
Thera gu i,c. ,Adm | strati.on a

oos7c i B S e e R oBar " Fhec T T PR Bl PR s Bt pnea usino @
MOFLEGHflowiclioometerc (Sqquemnm*ggoftthevénﬂbtmh@mand BERQ chain regions was
performed by standard methods (see for example, US 2004/0167319A1). Total RNA was
prepared from each hybridoma cell line with an RNEASY ™ kit (Qiagen). ¢cDNA was prepared
using the SMART RACE ™ cDNA Amplification kit (Clonetech). DNA sequences of HCVRs and
LCVR were sequenced and the predicted amino acid sequences for HCVRs and LCVRs
provided for selected antibodies (HCVR/LCVR SEQ ID NO): 3B9-10N (3/11); 3B9-10GSP
(19/21); 3B9-10FGL (23/25); 9C11-14N (27/35); 9C11-14GSP (43/45); 9C11-14FGL (47/49);
2B7-7N (51/59); 2B7-7GSP (67/69); 2B7-7FGL (71/73); 2C11-4N (75/83); 2C11-4GSP (91/93);
2C11-4FGL (95/97); 3H7-6N (99/107); 3H7-6GSP (115/117); 3H7-6FGL (119/121); 5H2-17N
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anti bodi es or antigen-binding fragnents thereof of the
present invention. The therapeutic conpositions in
waezwootkance with the invention will be adm ni sSRE&r/E82008/071709
(123/1@";1t |t BHE Yk @3§ﬁ}ﬁﬁ)' B8[5. 17?6@(943?'1‘15% 6@@%%@#'& 55’39@66 3GSP

are 1 ncorporate i nt formul ati ons rovi d

(163/16%58%655{*—%&%%’14@?); Sl il N\iéﬂ“ 7DoPra-2Rek, 1%?!(&1 her§- ”f(@l- (191/193);
8G6- 5NQ 8‘3%”@*5 ﬂgs/ﬁ%’} réc@ef §Gs éf;t 566 @FG‘Et(B%/zﬁﬂe@ﬁ 8&13@1 0/227);

canol a, cottons
9C3- 8§§Br{&35/2§7éf 9@%\&56'— (%%91&4’@ 9 zﬁﬂ“ 7' $343)254 81 WP4- BRAP (259/261);

9D4- 7?@L&feﬁi¥f§)e§éﬁé§t\1 (i@?ﬁ@? Cg(E@, -ghGsmel bﬁzs@f'@zx fdmf 0297/289) 9H4-

mtic acid hanol enz

12N (GRS OF 4. 51 S 0 0P O EF Ly 87 31 TOBa g GV (GTa23) 10E3-
17GS® %‘%Pjs%%%@spﬁﬁﬁ} BX&/@@% %B’zﬁ%ﬁ f 1@Fﬂge )F(Eréé@@ﬁ@%or—‘z 13GSP

sorbat es 9/ﬁg %o sor bat e sorbat é 7)
(355/3g € é@ﬁrﬁla%l(ﬁﬁ a1, 11 INRBRI AN JlEﬂa1 65)79/33‘3&) t/§1-13FGL
(383/3(3%_ , sodiumchloride), succinic acid and salts
er eof (e.g., sodium succinate), amno acids and
salts thereof (e.g., alanine, histidine, glycine,
Exam reg;' enl vk Sp@&ﬁé.woﬂ%d\rﬂrc@zé@lﬁt.b%.e%st er
her eo g., sodium acetate, amopni um acetate), .
[0058]c iAfted @wa@wa@tmd@alhaé bepre caperied tyfully Bempn laGs. sPetio antigen
blndlnggfbtnghfés Al @t%gmlﬁ@ﬁ tvh &R @L@S)A pro@wgmél‘ o tﬁ&k}%t&‘?ﬂﬂdescnbed
her eo ., nonobasi ¢ sodi um pho
aboved¢xsgRf thatsanid BﬁTQ@hb@BﬁdtQ@?t aﬂt'afdgﬁcFCa@P@IC'%Eh@OIWﬁaé was used as the
detectlo % ﬁlﬁ’ dy aﬂw@llé’ bQ&JI gl thgll Es é@ddﬁeﬂ@gs éBb@)Swas used as an
t i

, cal crrum and
antigen hetureef A(l ef @e tesiaﬁ ehtumdtehlb@ph@ epeqtfma&y t@rﬁmwtserylth ECso values

rangi”ﬁgﬁﬁ‘gébé’“% Zrﬂ@ osecgﬂ QggMJcose sucrose, |actose,

, ythritol, arabitol, isomalt,

[0059] Antidien &lndlmnacn‘lgllty ofrtagfully bhmag @nthQaO anfibpdiepwas verified using
flow cggﬂé&%gdéé&'li:;@?%@i@%sw(t@h&nan EWE%E%&?E% F{\ﬁ F Brtefly parental

t ant . d.
MG87a@int @uagg{é?&utragsgd gﬂﬁ@g@mlswdﬁeomtd@tecgfpy&@mlrnat 4°C Wlth each of
the 15rﬁuﬁa% %ltlboclj 5@. ?r?t;t%l Swo F&h%&%{‘&?dle@ FBQIR\%FQ b? %{Jgat olﬂ%ﬁﬂ-i’E
I Mer osa
ConJuqateumntlﬂamaamlgG amlbbdmywedlhg Meelasspssee Joy dhwwt@mﬂtrancﬂqorescence
s8R i SR 08 L U5/ AREN SyTRERLS B Ry sgppe prtcn
samplé\ Resilistard eumiasipgt opialale é. fAdrantibediébeunddn hbmah gilid-transfected

[ Loal . Y| '
eord e A PUARIREDBL) AL RIS LS, PRSIt e
antibod}eapmwgpzﬁase@m CRajrol ITiehiserit gmptihelbiinoars) dntied RemAb orituximab,

. X . .
(RITU%@@’H[?EI{% fﬁﬁéﬁﬁ%aﬁeﬁp%@% ltsp)o%r?ogﬁmaﬁnaoﬂnﬂégéég% {n\g\?)h?ﬁ% described in
WO 2065810308%). (such as LI POFECTIN(tm)), DNA conj ugates,
anhydr ous absorption past oi,l -i n-water and
wat er-i n-oil emul si ons, ?lﬁ g?éns car bowax

(po[yethyl efe gl ycol Stalk) NRRh FSorBBEERYh@RSHET ONTS) |
senm as@bbdydel s, and sem -solid mxtures containing
car powax. Ay of URRansfected Human CD20-Transfected
Unstained 5.78 5.86
Control | 6.15 2955.71
Control Il 6.08 3315.94
7E1-13 6.11 3076.88
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foregoing m xtures may be appropriate in treatnents
and therapies in accordance with the present
wo mﬂe/mamn provided that the active ingredi eneCT/HS20h&071709

for Iul Cll;UII IO IIUL IIIClLalIVCllCd ’ th fUI ||ul Clt;UII alld
the| f @Pful atli on is pRYSi ol ogi cal | y conpaf#®i-& and

t ol erable—wrth—the—route—of—adrn-stratt+on—See—al-so
Powel 10F@t13a]|. PDA ( $d98) J Pharm Sci Ted¥ob?

52: 238—3t—trantd—theeci-tati-ons—thereirn—for—addi-tional

i nf br 94130 el at ed B&Bexci pi entls and caPP4E9% wel |
known—t-o—pharraceuvt-cal—ehem-sts—1-0049}—The—doese—of

t he| tW&3aldeyti ¢ conp8B3ti ons nay vary deé@?ﬂ}l@hg upon
t hel-age—andthe—stze—ef—a——subj-ect—to—-be—admni-stered;
t ar getPDdisease, condPftdbons, routle of admdh&®tati on,
and-t-hetke—When—+t-he—anti-body—ef—the—present

i nventCarB i s used fof.O3reating viarious caath 87 ons and
di spases—assoectated—wth—CB20—activity——Hneludi-ng

non- HBYHRP n'(s | ynphof@7 rheumatoi d arthr 29$651,32 syst em (
| upbs—erytherat-esus—Erohn—s—di-sease—echronie€

| ynph®e4£Pc || eukeni ab.03nf | anmat ory di seagé@ﬁ,-ﬁénd t he

l i ke—-A—ahrradu-t—patt+ent—t—-s—advantageous—to

i ntravédduslly admi ni stér the antji body of 380%0present

I nveptt+en—nermabby—at—a-single doseof —about—0-01-to—
about 688-41g/ kg body ®WiSght, preflerably aB333®.1 to
abopt—10-—nghkg—body—wei-ght—and—rore—preferablyabout
0. 1| t &Fatfout| 5 ny/ kg6lﬂ‘§dy wei ght|. Dependﬁhf@ﬁ% t he
sev rlf\/ oflt he condition-or-disease the frnqunnr\\/
and| t B66ehur at i on of BH¥ treatment can be34¥.85ted. In
ot her par entleral adm-nistration-and-oral

adn} n26t -4t i on, the &Wibody can be adni A4083&ed in a
dos Pnrrncrondl ng to - the dose ]

Var (&ﬁiéﬂd‘elllvery sysﬁé}‘is are known and canshes used to
adm-ni-ster—thepharmaceuti-cal—corposi-tion of the |

i nvention, e“g , encapsul ation in |iposones,
Examﬁl\ecar QH)@’hbh AriSCDPO AnAB8HP Blfing 6 MMt Althas D29

e of expressing the nutant viruses, recepto
10060145128 BimemGoRYs Belederseed BY Gubshgng hugian QARG acid
sequeRteRl witHdER s p8findlthd Ised4didb -acMBtU3Rdsa Stratk HéicOMUBLHEMSIs kit (Table

i nclude, but are not limted to, intradernal

2). A pIRRTPISHESION PAIMPIISIRG 7 AN hYR@RICO3th AN RerTROtér, and a hygromycin

re51sta$xUQ§r\5-mG$P mé}kétaﬂé?sstﬂbn trﬁﬁéf@é&é@hnto M@B?Qlfe% FOUERH- mutant
be adm njstered by any conveni ent

osition ma
humarn Sﬁﬁé n?‘&ﬂ’ Oé%ﬂjfﬁméé/ Byesisitisebhingh diBRIPYRA high £EC SR 9363?” were
collectalSaH Fététéldﬂeﬁl’ﬂé'@bkgbreﬁféutf&&édnﬁb d>p!5mﬂnci§<=3§ak,étyaneous l'i ni ngs
(e.g., oral nucosa, rectal_and_intestinal nucosa,
etc.) and may be adm ni st eT*!abc!elzoget her with ot her

bi ol ogi cal | yLa%utgﬁt agents. Amtai,&q(gptl on may
preferably be system ¢ or | ocal

#1 Y77F

#2 N163D

#3 A170S P172S

#4 N166D

#5 P172S

#6 Y77F N166D

#7 Y77F N163D

#38 Y77F N163D | N166D
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[ 0051] The pharmaceutical conposition can be al so
delivered in a vesicle, in particular a |iposone (see
Wa 2mgers4{11990) Science 249:1 527 1 533). In cePCEUS2008/071709
situations, EWHiEE A FOPERy tjf o tan be
delivered in_a controllled release system In jone
enbodi nent, ja pup _may bA18€¥d (see Larjger, supra;
Sefton (1987) ERE-Crit—Ref—Bronmed—H& g—14: 201). In
anot her enbodi nent, polyneric materials can be used
[0061) BeeflylVepbroximaighpl kdat caissrond efuindtatny tradsfRetkbe asleline expressing a

o U055 PO G o BB L v
on ice Pesi ign faindedPey frmuhs&tmoawthﬂ@d:ennjawecﬂ%gbht {reidsun)an 96l (éyckson
Yor. 1984) . . | anat her e dinment, a
im0 SPE) Baick e il ik Spe BTRCEM Mg igarhyutant human
CcD20 Wasb?@eéé@ﬁ}b@ﬂgwicm'mt?ew;lmw} ﬂubl’da\skﬁerfo%qtfdehisiwgewdé Were assessed
raction o e system ose (see,. e, d.,. Goodson, in
while qii5ea1% BBl PBRERBRSLPOLDREPUPI-aP" EIE KL ToRapacd median fevel o
GFP éV(@iesstntt@mntﬂaikE-eﬁa&s dmg%%ana{b&&ﬁfaﬂanfr O@be @}(@@tfsﬁbxh Rvels within each
_preparations clu a r or. i ntravenous,
o B, BB S B L e Tt fop bt etenols, .
intensityivas tieOfisatedlad pOOk;’beUﬁiir@rlSTagtﬁbxsho'WSﬁtﬁg pbﬂjegf?blﬁl@lhg of each anti-
preparati ons e prepared by nethods publicly
CD20 QHMV%%S?QEWQ%F %‘fm%)rhg?ﬁﬂ] ect abl e preparations may be
prepared, e.g., by dissol vigge 3suspendi ng or

oarmil ci f i n the—anti hnrl\l or—its—salt—described-abovein
CTTOT IJT T ]l T

AL A

a sterile aqueous ﬁﬁmqmoéﬁmn@m Muﬁ@@hH}Wan CD20 (%)

QBHMiO at ts tiron e agueots
medi um for| i ecti g%s #%eréz #gf oﬁ%exa |, #8 | #9 | #0

A) rogical i a S0 | ot utijomn nt T T
B ﬁ@gge and ot gr gﬁ& Iﬁgry éﬁen%@' et mﬁ ch%nay e 79

4N canbi nggilon g tl@wan appr late SOI+IZ)I M2l Ng,
agent such as an]al cohol (le.qg., gﬁanol) 79

pehyalcohal (egg|, & bpybenesgl yol | Bl yeééwlmae 100 83
glycol), a nonionic surfagtant |[[e.qg., polysorbate 80,
HED-5® (pal yoxpet hydehe 9650 sl ) ssdduct |of 1 0

hydrogenatied castior ol l)] | etc, As the gily nmedium

t BEGE are en‘pl1@9ed,74=: g1.0,0 se8amel® | , 16oybean oidl|,

ete whi A mv—he us I r\nnr‘hi natiaon \ ‘ t h
VAL I T TF COCJUTTreoT 11 AT UTT

4

4
s%ﬁﬁtﬁ i zi ng”aéﬁnt ‘é5u~h 6&s bé@\ :yI7@oenzéclt e, 3en9y| 4 96
EPE?)'éﬁabw Fill éd ﬁfi 5;l5'§ppr€§ui° Itugé Zﬁ{a’ém 'e2° [0853] 4 87
oP81 Tor “par ont8Pal Hop @dorPbed Bpvarare brepdred 4|

I1PEQ 1gosage Togys 1 a ugllt dpse guitedto f{t @ |dosg 87
of the act|ive ingredients.| Such dosjage florns/in a unit

7}

92

98

dase-4 ncl ude, Ben exanplia,| tablets | pi klis, rtapsulles, s 68

injections (anpoules)| suppositories, etlc. The anount

obD#41e af ar esabd |antd podP [confai re&d | s0genex al | Y [abot 75

5 to 500 per gdosage forminla unit dgse; especiall

i GB®4e f orm of 78] ect o4 it 3| 67 1 2 0 3 75
3H7-6 28 1 43 4 45 0 1 0 3 80
9C3-8 36 0 84 22 76 0 1 0 3 77
9H4-12 19 0 0 0 2 1 2 0 4 52
OE4-20 14 0 57 8 57 1 1 0 3 76
Control | 96| 100 0 96 21 1001 100 93 g7 100
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is preferred that the aforesaid antibody is contained
in about 5 to 100 ng and in about 10 to 250 ng for the
wo@rhenisdosage fornms. EXAMPLES [ 0054] The f ol | oR€THS2008/071709
. f e of
Examgé%?é’?én%ﬁﬁl?&b%’eﬁ?yggr% ? e@ma?rfwt%aﬂ &%\ﬂﬁq@t(e I'scl osure
[0062hﬁdxeda@smumni@Qwﬁurfmxamttbomkevem@smie’otﬂmelrnbiiityddsrme
ComplF&%F??c?éﬁ%égéhé 88&%’[0&*&“@?@?Eélﬁ?%h\?gﬂ?ngﬁrﬁmg%m% %I?ﬂ%ﬁ%atu(al and RL
as targetvektinasn. ThEf anjibodieh aneee beraatly difided tfivabemgentraivouargsyof 50 nM to
0.85 p\M Use Bgf?éjrecghtr&?m%rwggit%%ng%gg%é %etrgrg*et @%ﬂ%%tg?ere% msa 96 \gell plate
formabl e‘wrmri smgmsmtbmomnm@ﬂam@@mpe@wts (Ruidelhves sdiertiiocck avell to give a
final SQIIUP{?&yMCéﬁtYatBﬂ ﬁ‘g%larﬁweoéér i ﬁ/epé’m@@dagéu ?t fﬁobqglui ﬁ}rs dy?ﬁ\' tgmest
average nolecul ar wel ght, nperature i S egrees
antlbodleatalngmadan sanan }zyrtlessmpbmamt Mmmnenmndahamagﬂwed ar cell survival
| H

as det%%@%b%é% m za o?%sr?eg?@\{vgggmn g&%gﬁégé%n@(@ﬂglon wavelength
of 560amy an eh @chidsmmvwvetengtieofa0 r(ns(aT@,ble‘tt)r exanpl e, Harl ow
& Lane, eds. (1988) Anti boﬁé A Labor atory Manual,
Cold Spring Harbor Press w ¢o Mal i k and
LArt bedalyj |, AntlnmdyECe&(mM)que%: m\cablerri RLREE@S$nM1L994,

N ES S AR R Ze bt onBred A od

UI IICIIL, Tl \ /ey
stere ly tojnmTe | ogi
emﬁa&i'sng t vari alobe: 0.8gi ons

oth hlurmnt 0@8heavy chai n

| ALAK pay
(V@‘B In 2?Re%%ﬁeron Pha gJ&eutl & 0?910.; us
6, 29767541),

vvltbzam @dpuvant [t og st mul a&@3t+h@a4a) mune
resnonse

Such-an-adiuvant can-include comlete and

|¢\€'gﬁ’bﬁét & Freuldst %aj uvant | MPL+TDM a9]77\r‘%91f”vsyst em

(SsEmm) . r RIBG 34wio a6yl di pepsi des) (8eg £ Began,

\Vaccine Arl uvant h\/ Human Press, 000, _Totawa N'I\

Toltchi eve hi ghoé%pf%ggl on | evels pf huA&R T8 on a
CegippUTTACE, TRGAWFEE Celll Thnes, No§3aargher NS/

cells, are transfected with a plasmd encoding for

hifRh1CD2(

, andO0&8I# 8 2éxpr ess

nn@ h

gh | ép8Is8.64 CD2(

T

ed usio_rgg,r iF@@@ tech
mnistered indirec

of g9y
lv as

I N UIIE>5(-6IIUUUI Imer
aDNA plasm d t hat
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i
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c®EtdadiOns

| CD20 18ne0.8and CD
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e
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Example 7. Functional Off-Rate of Human Anti-CD20 Antibodies

[0063] The off-rates of the anti-CD20 mAbs were analyzed in a CDC assay. The experiments
were performed in 3 separate sets. Within each set, the percentage of cell lysis was determined
for 5 antibodies at a time relative to controls | and Il at 0, 1, and 6 hrs. Antibody was bound to
the cells by incubating 2 ug of each antibody with 10° Daudi cells for 45 min (RT). For the zero
time point, the cells were washed and immediately resuspended in 100 ul of medium containing

20% normal human serum complement, then incubated for 45 min at 37°C, 5% CO,. For the 1
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of serum sanpl e that yielded an assay signal two-fold
over background. Wen aninmals reach their maxi num
wo mﬁu/ﬂmulesponse ant i body- expressing B cel | s BCBUS2008/071709
and 6 EP’{) %ﬁ%s %%egﬁp%ge \Qﬁé%gﬁglgbﬁslﬁr}]dg le%&%Hgﬁ rd- &sg@{xﬁ@d in12 ml
fresh mmba nrd@ﬁrﬁrr[l Geken tube, pmi ingrijated pteama n‘@ChNSl:@ lm,\/@rtlesfom and 6 hrs,

coned UL AELE I PRLEE U M R D P, B s

mediugrepniediing a9 hedrinal fuurmetnﬁeéum@pmubmanh anclriecubiatey for 45 mm

Foll d GO, vipngsl genala) Waahaow

_O ° la Sr%{?ﬁgw ng’?u3| onagﬁen%)%,Cln CQ(N c?e%is [ nﬁﬁéé?éﬁ%aiéple and

incubajgq for 19901t et BT teassess eelliviabiky e Ppicanteryteipxiaitydeamsdatgrnufed at each

time pélgyggpgeéﬁngj Cgloglgtﬁls‘gﬁg dﬁﬂg?%ﬁ%ﬁéu%?%??ﬁbéﬁh&% éﬂ\la?éd:%ﬁer plot that

represamed\ﬁé\th Rpsiva@ne Geppierecells, gvithslebBo extlndadsisom Phd reaibhs Percent

toto¥1BfEwA8Bdd PFHadiRe bhiR: & MBS r

cytoto¥} ygxgua@ Olurreaof S/hgor maféddeehl)? 5 ?réeh %Z%\A@rheﬁgnve cells

(Tablef&i;?] owed by four successive PBST washes. The pl ates
were incubated with 5% BS %1@552 hrs at room
tenperature (RT). After washing, plate-bound
ant i bodi e:A V\gr@%ﬁi ncubat ed with %F@ytetmwgat ed goat
anti -jnmous Cg- spechf potycl ant LéUM! s—for
30 nmip, _and the plates dgvﬂgpgoed usfhlghri% 3 e
5.5'-tet raﬁemtrqlrll benzi di ne9§ 1~’EI\/B) subGrét e (BD 16
Phar m gcn) WRgTthe at—wash —Th HRE
reactj on V\%ds‘f'lsoggpped Wlthgéaﬁ equal vo'1ums of falel
phosphorl c1(ﬁ2 3 Ant| body9916nd| n; sigpmal s |wer ©8.5

meas uged u_y G} i-cal—eaenst _;Oni’“g NS¢ pat; nf}t &t
cells, whi c %gve no | det e%%gbl e CD2 pr gssi 82 wer|e
used @s a baEmkground|conteml to exclagde hybri demme

Supernnf apts—wi-t-h—npon Sper\ifi c—celt—surface-bi-ndi-ng

Vel | s| posi t?%ﬁf or both I\%‘?'ﬁ par ent aqg‘bel lls ang-3
CD20-lexpressings cel Ts wergs gxcl uded.goExanpl e 3p.9
Sequencing-of -Huran-Anti-bodi-es—Agai-nstCL20- 0057
Prior to sequencing, antigen-specific hybridoma cells
were single-cell sub-clonethgisgng a MOFLQ(tnm) fl ow
cyt oneter Sequencing of the variable |ight and heayy

chain reglgntsws perfformed by 4t@fataxicibiet hods (se

(D

for exanple Y004/ o1 'RIurdAL). TRbak HN/-\GW%r
prepaned from each hybridona cell line w
RNEASY(t m) Qantro(lQi agein) . ODNA was pré&par ed usﬁfh@ t he
SNART [RACECE oGP Apl T iggGat Tory Kidg 4 Crometggh) - DNA
sequences op Rs and LCV& wer e |[sequenced and 't he
predi ¢t ed afBBd aci d [sequéBdes far HOVRs and 2CV¥Rs
3H7-6 97.5 94.0 67.6
6F6-1 97.1 97.1 76.4
10E3-17 97 96.2 79.2
9E4-20 67.4 31.2 49.9
Table 7
) % Cytotoxicity
Antibody
0 hour 1 hour 6 hour
Control | 98.3 81.1 20.5
Control 1l 99.1 99.2 98.7
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provi ded for selected antibodies (HCVR LCVR SEQ I D
NO) : 3B9-10N (3/1 1); 3B9-10GSP (19/21); 3B9-10FG
w@ 2@9@58)411 oc1 1- 14N (27/ 35) 9Cl 1-14GSP (43/ 4B)T/USK0048/071709

AZ [ A0 _II\I l—'lll—f\\- ﬁn_l 200D (7] 0N -

1- 14F 2B7- ] :
2B7- 7TEGL (7?? ;@) 201 \Z?i% (75 43) :°0%1 1. 4GS
(91/98); 2GBITO4FCL | 95/ 9B); 3HI- 6N 997 107) ; 8B/~ 6CSP

( 11 1--40/.L19 T =~ o] INCA22/1. 121N
ul 1 J.l T™NC TOL

. [
5H2- 1| 7GSP (9936/ 141); sHIB 7RG |( 4%%545); 6BEAN |
(147/ T 55) 9HBB2- 4GSP ( 163B165) | 6891-74JFGL (16724.69) ;

6F6- 1N (171/170\ 6EF6--1GSP (1527/189); 6E6-1 EGL

A~ 4 NN~ ama

(191/[193) ; 266645N ("l8Ge- 59! ( 195/ 203% 8¢6- 5A8P4 ( 21
1/213); 8GB-5FG (2157 217); 9C3-8N (2197 227); 903 gGSP
235/ 237): 9C3-8FGL (239/241): 9D4-7N (" 9D4- 7"
Exampls. 2 Biog hémeral Ofcpie( 459 HSRian Ak CRE ARIZFHess)
[0064P%C%Ncél?cﬁf7r/a?e7s5fbr s&&4e 2RSS CB 30 gﬁtﬁodle%%rggggﬁmmed and
(287/289); 9H4- 12N (291/ 29927%fa 9H4- 12GSP (307/3
Comp@’ﬁﬁwitblﬁ@lt“('@Tt'ﬁqdﬁs‘)a”dlb@v% %%BV@Q@?““W@ C%”?@Stﬂr” (each 2
g/ml)(ﬁé’ré/n%%ghbedld%:’cﬂfd: s%%%f I@%V&ells 1&535/3@ Nor(z ARRA RIS Dhe cells
339/ 347 10F2- 5/357); 10F2-
were themyp exqeéfargwctyafw/ rgmpyed, 7Efuape3@s¢>n( @%Wssnyontammg
medlumﬂah& indGibhted %§§f"@385At tm@(@m@ 8o, 445 @@té(ﬁeiﬁo Egrﬁldf@@%m an aliquot of 1
Speci fici ty of the Anti-CD20 Antibodi es [0058] After
mi of gelip Wgp iremeavad, Beshess swdb@@d’&:&ﬁwadtaé@ -htfe antibedy, BOAEACS
analyélélgﬁvduétgac'l\/féaﬁ f@BFéSQ@rﬁ lrlﬂéﬁ!ﬁtk/ "CIQFBM%‘%QISEH &3 aW‘?ﬁcﬁ ator of the amount of

determned wt protocol simlar
antibogy egbio t@@g@lw%@ge angem@g@matqsnmre@ﬁlculated by setting the

percelj\'ﬂgge S.ﬂ&hg%@hﬁ@ 29%3 Pt ~THeERp gﬁﬂeﬁg@% Jeb@at@@%%'c!fﬂeﬁél times, and

was used~as detection anti bod a Daudi
biochgmigal offiRtedhr &wég@@@nw@@wwm capprared toocoatoldrand Il
(Tabl®HAgen source. Al of the tested antibodi es bound
specifically to Daudi cells with EC50 val ues rangi ng
from about 0.4 nMto aboutTae8M [0059] Anti i gen

biTgimg—specificity of thefutty humemanti=cb2o
an?lla'&?dl es| was verified using f)?&’ﬁi“@ gometry as

N TR B0, B | GOPaoral COERP | hurgr 114 | | 107213
2t 48C w ih edlh I.thLEI S5 an it | 006F0s apd  AR0.00
PECdR ugat ed"‘;h%ﬁ%‘ﬁ;ﬁ;' | GOt hody. Btk ng| vas. 7465
a;?e%zg?rp;red AOR by i /35 the, par 8ACA ool | 111298

Sum | zed| on SaBTe 11 A TGt bodi o¥hund 1o nuPlR?
obselved © oe;ﬁéﬁ'ﬁ;’f” NGBy Tt 0. | ndi OAthg t hat "¢ w630
90 11.82 54.43 9.66 51.12
120 6.89 51.33 5.11 47.40
180 2.73 52.73 2.06 51.65
Table 9
Time % Binding
(min) Control | Control Il 8G6-5 9D4-7
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anti bodi es are CD20-specific.
(eri ne/ human) anti - CD20 mAb,
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85 pM plus

( CDGP. 98si ng
nd RL -as tard

it

t he 6875

fi nal 60.57

uffer

cont2®| ) i

Lh_a 96 we

nto reedll a ar

| pl ate _for

d addPeB t o |

mat Hunman

argde.2%el | s

serumwith c

seedatl56

fmrpl enment

conp&hent s

final_seru

(Quixk] ) we

1S adidezb t 0 ¢

concentrat
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Lon_of 5%

gi ve3460

The cells were

i ncubated at 37C for 2 hrs with the test

Table 11

Time

(min)

% Bi

inding

Control |

Control Il

2B7-7

6B9-4

0

100.00

100.00

100.00

100.00

15

59.47

82.97

88.14

91.05

30

58.96

69.72

90.53

95.32

45

49.57

78.71

90.30

96.45

60

30.98

64.19

76.95

79.77

22




anti bodi es and human serum wi th conpl enent conponents
and then assayed for cell survival as detected by
WO\M&M\FBLUE(tn) Fl uorescence was neasured usiPQI/EBR008/071709

excttattonwavelengthrTof—560—nmand—an—en-ssien

wav 0 engt hl of 5341 nm (TabIQa?Qﬁ Tabl e 69 Fxanpl e 7.64.66
Functiotat—6f-f—Rat-e—ofrHuman—Ant++Cb20—Anti+boeties
[006%(? The off 8r4é3tes of t HRB-Qht i - CD20 66MFs weje  60.04
atrat-yzed— assay—Hhe—expettrents—were

per f &} med é)par ate set’s’3Wthin &cH set| the49.03
percentage uf ccll Hyst-s—was—detetrmned—+or—5
antibodies at atine relative to controls | and Il at

0, 1, and 6 hrs. Antibodyrabs1bound to the cells by
+HRetubattngr2—g—of—each—anti-bedy—w-th—106—bPaudi—eelts
forTid® ninl (RT). For the zero t%r?é"éjbgnt the cells
wer e . was heg—and—rrediat-ely—resuspended—+a—100——of
med lr\ﬁacontai GPRtld006| noGeatrohlimah sefhldonp| eneh@E3-17
thepa—neubpt-ed—+for—45-mn—at—3706—5%CO2—Fef—the
1and06 hr timel08dl0nts,| 1080@6P1 s wer e10R8Bed fol | SMOHY
antboedy—bl-rdi-ng—re-—suspended—ini2——freshi-redia—in
a 155 Fa con7§-QBe, and i&cbat ed at 83a nmechani 8&B8
Herter—fpr—1-and—6-hrs—respectively—Cellsiwere
wasid at the ebrpl etijon d6-2he sel ect®8B4 i ne| poi nT&82
and—-reubat-ed—A—redi-ym-contatni-ng—20%-nornal-human
ser ¥ conp| emedt./Sand |i ncua®%d for 459%AN. Fol | owbHgo
serdm-Hredbat--on, - 7- ai-ne-acti-romyret-n—Bb{LAAD - was

addé® to epch 8ahApl e and ifclbated for738® nmin| at R3B.66
assess—cell—viability. Percent cytotoxicity was

det é0ni ned| at &&6h tinme pdd736 by sett iR egi ons as5.20
forward-seatter versus7AAD-two-di-nensional-scatter
pl 02§ hat fepr &s®nt ed |[7TAADDGSI ti ve ardd.4fegat {ve 50.86
cells—w-th-debris—exgludedfrom-both regions, Percent
cyt 68®xi ci ty wesd4dl ot tled f@8OS%ach|ti mB9ESi nt as 1089.76
m-pus—perc ] 5-7)

.cells (Table
Tabl e 5Exanpl e 8. Biochemcal Of-Rate of the Human
Anti - CD20 Anti bodi es [ 0064apR pxhem cal off-rates for
selected test anti-CD20 antibodies were deternm ned_and

cornfpeeeed W th control anti bodi €6 Bindind |1. Two
selected human antibodies, control | or |l (each 2
ng/(M'Y wer g | Gontbaltled |wi Con@ORD- expr e3891G Ra| i cOEMR0
L for -2 hrs at RT. The cells were then
washed, excess!O@M0 body wds0.0énoved, f1@6.8uspended 100.00
1% serumcpntaining medium and incubated at 370C At
tinmel50 , 1p , 388445, |60, &H¥2 120, and7BB0 nin, an40.59
aliquot of!1 m of cellls was renmoved,  washed, | stained
wi t IBOPE- | apel efi8.aéti - hFc a8&tbbody, andeRACS 15.90
45 39.64 85.97 70.32 6.76
60 26.86 75.25 62.64 3.31
90 12.89 67.46 55.16 1.60
120 6.83 61.69 47.74 0.97
180 3.27 68.62 48.25 0.81

Example 9. Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) Assay
[0065] ADCC induced by selected human anti-CD20 antibodies was assessed using Daudi cells
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anal ysi s conducted. Mean fluorescent intensity (M)
was used as an indicator of the anpunt of anti body
whowndis4ol t he cell surface. Biochem cal off raR@BUSRINE071709

(cells ﬁ@%‘%@?%&%h%ﬁg tcélpl%e tﬂgt o&larpou%& exg{es%e%%Dgé térm’?% Daudi

experi nen tlon
cells (10,086 celarveklibn 6€ e memahrsofrﬁxedamm a‘roequia]vameetoésénaHy diluted human

d d [ 1
ant-cB3h R esiiivg B s keSS TBR il Pairodiom p 3B phdto 10w,
and in€owetedfor 1D nBidat BT GF6 96-wkll e @c(bnﬂr6I0= BBl Wihdd a0 s dparately,

93 69. 8 87.0 7, 84, 56. 58 80. .
numany Berkdier] bR30 giordRugiSarkeln PRes Frsftofie by wets Ggrdigutalioning a
conveBllonkbFidall- BQpﬁ:ﬁlewaeﬂéntﬁ:@nﬁﬁughﬂ&ﬁ BnritD At 6&0&&”@5 Ebdci=a PBMCs

0.3.40 69, 1Ex
were GIRGtES W ReRB A ol R R o SRS DA g4k epiystse) FES. 2 m
glutariss ayd {Stﬁ)aﬁﬁde’caﬁ@@&apmﬁﬂmﬂd L. bmes@!lemeajtrbumamula:md wiCD2 @g/mi
n cells m a
numar 14 R HER ARG WBRREE Ba e, QRiCisef P B s aREE B Ry,
Approbpiely 3@ID 0@d PBMCSanste aded;d ® €20, niitOrece dn&abmﬁﬁ and tar@ﬂcells to give
a Y eri al

= finalgpda R Gt FERrsS PRy 207 e ot Metgs frerdinen
incubaed fdnady andpeeritugad BbR50 ﬁggSngematams(iNé@Q\apMsted ahd asbhyed for
lactate(a @%Hlfj?o?a%tﬁgéﬁp{l-@ aﬂl\gtﬁ%?wggﬁﬁ B ggg’g?(a%g @B n- Eaﬁjgﬁctlve Cytotoxicity

Assaypyeieph@rahedd) goabledvapnucl ear cells (PBMCs, effector
cells) were prepared foll owi ng a conventi onal
Fi col | - Hypaque gradi ent centrifugation enrichnent
pr ocedure Enri ched PBMCs mreht:ol I ect ed, washed, and

1640 ont ad

pl atred—n—FRPM-—1646 ofita A 8% heat—nacti-vated
FBS, 2 m\ﬁrbt |9%%ni ne And SBCﬁW\ﬁ%ygta mgr capt oet%anol
The |cel | sgperesthen stinul afegh with § ng/ml hyman 1L-2
for {three days, washed once in nedia, then used
directly igagsthhe ADCC assay. oApproxi ngtely 300; 000
PBMCs were added to pach m xture of gnti body and
target celdgg {0 give|a fi naF sFatio of| effectoy to
target cells of appropximately 30: 1. |The 96-wel |
pl ates wergz4gen 14.83 5

10F2-13 6.68 7

6F6-1 5.15 4

7E1-13 2.14 3

9D4-7 1.53 3

2C11-4 1.45 1

10E3-17 1.20 3

2B7-7 1.99 3

6B9-4 4.27 3

9C3-8 11.02 3

3H7-6 11.11 3

9H4-12 33.82 1
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i ncubated for 4 hr and centrifuged at 250 x g .
Supernatants were harvested and assayed for |actate
waelghydrsggenase (LDH) activity using the CYTOTGCHE$20)8/071709

ccam P Lo SR KU RN PULET REFL o

XenograftAhouseddadelAnt i bodi es with a Human Lynphoma .
[OOGGfgr? 9/25 ?Fﬂtc?%bdéf&(ﬁ?%g%é%ct[eg%ﬁEJCdngSa\ﬁ\%{g?d|§£ fm Peacga\érigoct W'u‘éﬁ\g a
humangomylodginisrBreef dymphodaskkariograd-roelsie rhgagih Eamaieegw_grreafombmed
v RSB0 FEEFLE SEHRLEC AT 080 B B0 e il
acclimatien, Wefekillgh feasblyi hantdstad Rai &llsidells amfa behby nbaiHedgkie'd B-cell

lymphFﬁb Cﬁﬁ; Fﬁlné) ﬁ@%ﬂjéﬁe({ IB{?QR‘/e%oDH}TWP% Q%fh rlﬁlgggé( @ac?w F@zyﬁ%ll engrafted

wer e I ntravenousl
mouseewehthwm@etedaatﬂhmri F@ éhff Clepenteef t sdntng s 8 Gebs 9DAeM 1OF2 13, or

13 GRS 10 IR 5 SRR ey 0 g s st

the engiadtment.r dicervars manjteredifora péragugpHot!Be dags.éviiae extabitin@signs of

Sk R s e s R

eutharjzeshisy 60: démwaiation. rﬁylnmmgrehisndﬂ\dai oyvenwealeysinstructed using the
r r
Kepa RIS o Q55TRL Al LY B hEEaL LBh, RS U ron o

symptemﬁmum\raé timendthese tesditushavwgthehad Kef2-4d invkdased setvivettimes
. (Fi | t
&gmﬂé;ﬁtﬂ% }5 agl-sljrthg o?%gtfrltogﬂnﬁ% ?xt 8¢ 85{?%?? Fée‘litrcg Sr{e\%%@ aﬁmr{\alﬁ)éco about 180
days (Teess than @sifoldsingiease insurvivd) ra_te):(zo% & tieatadezrimels surwedabout 20
g I 0
cays CEPET ORI oy 7 BRSPS 148 100 o
(10F2¢13pr Ehasedncreasedfssindval tiiee aseat least drfold\cagatenireytiveso Zoaifol 1),

:
about 561%%6@8&%} {/@5 contc\rég?@qs %Pg‘ﬁglaﬁ%gg& ds;fo ch{rg%rgéﬁg Q%tll/? to hFc-
Weme@ﬁ@”ﬂb*e than 180 days (10F2-1 3). These i ncreased

survival tines are at least 2-fold greater (relative

to control I1), about 4.5-fold greater (relative to

control 1) or at |least about 9-fold or greater

relative to hFctreated aninmals.Clains: 1. A human

anti body or antigen-binding fragnent of an anti body

that specifically binds hunman CD20 and is capabl e of

i nduci ng conpl enment dependent cytotoxicity (CDC) with

an anti body concentration of about 5 nMor |ess, and

i ncreasing synptomfree survival tinme between about

2-fold to about 9-fold or nore, relative to

control -treated animals in a nmouse nodel of human
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| ynphoma, wherein the antibody or antibody fragnent
conprises a heavy chain conpl enentary determ ning
WO evors481 (HCDR3) and a |ight chain CDR3 ( LCDR3)T/US2008/071709
g/vhereln the HCDR3 and LCDR3 are selected fromthe
group consisting of SEQ I D NO 345 and 353; 201 and
209; and 249 and 257. 2 . A human anti body or

1. A h@%éll&gﬁﬂaolap %gl Etgqqu sl n%ﬁa%ﬁ%&%ﬁ%h@oo%g tﬁ%%@em?cally binds human

CD20jand iscaawgble@ffrmwmegtcomepmwmepwylemtogmtcxmw (@DIQ}I)NI‘(Wamrantlbody
t] [
conce at%‘ﬂ of Q?ﬁ}é{ rﬂ\?i%ggéé,a%r\dq rgé H@E%%Qrpgo Jurvn?aﬁ %me between about
2-fold treatwut gticid or vere, aelbevarteg:oo’mol(trrd@tda) amreqlsenneencmsel nraodel of human
i I [ ej
wmpnpird o fe SRR oF af Bl el e BIE R ) PRl bdhnpiementary
deterngjniog pegmmél(HCDRQ) afid S@@t lcBaiING:DR3B 9. Cii3) 3WfigredBe &DR3 and
; : T i 0

LeDRRrs e fidnThe afolh conslstng SERECHENGR Ai¥6oP201 ang 200: and
249 amxh29%Mody concentration required to induce CDCis 1 nM

or less. 4. The human anti body or antigen binding

fragment according to claim3 , further characterized
2. A harpar rhtitimdy ion gntigenBOEIn®ir2gméntof ah estibaly thatapeacitichlly hinds human

i | S f o, r :

CD20 %H%C3§§F||esdf g%rucﬁa g@%ngen 9 4en'aM(1)tr y&#?ﬁa‘tg g{lﬁg\lﬁtﬁ ga%dantlbody
concefiratpmafiabodter b or telsa,twftﬂrﬂd e‘.hdwam@ndy:mzmagn@ﬁt itereefpabipeises a

heavy\?\:}'\? r!%ﬁ&%l%?e%&wy cen I on O %Ré ﬁxgﬁét{\% %MCVR

sequease, vwestin 8¢ MEVR emld L@Nmm:enw drg seleotedrfioni thg groureeongisting of
anpl on 3 ( HCDR3)
SEQ @h\%%s% an %WFP% %Xd %(glslt %E%ggi%) domai n, wherein
t he HCDR3 domai n conprises an am no aci d sequence of

3. The Hﬁmgﬁ) Mo%g)é}antl%% bm%glgg%rﬁentfg glm 1%£§ wh&rfg the%n%}ody

concenieatibh reqretigo induicd COCSEQ (M NOedd. 2) vvher ein X1= A, V
or T; X2=K; X3=D, X4= P, F or G X5= SorHX6Y
X7=G X8=S or H X9= Gor F, X10= Sor Y; X1 1=Y, N
4. ThehuBan Xtizeody of a@igan dindil Bagr@ntlacoerdBy Xtk ¥, fuNherchBracterized

as exl?a%@rg%%n Egiogfz.zg gg%seﬁk\ee}é)ﬁ%d it g@ S I;%%rtan'\éé’g o{ R 4 nM or less as

measurg@DRB Rilael$ n conpri ses an ami no acid sequence of the
formula X1 - X2 - X3 - X4 - X5- X6 - X7- X8 - X9
(SEQ ID NO 41 5), wherein X1 = Q@ X2 =Q X3 =Ror S

5. A hxunan antibatiyoer airtlge@bu:dmg fragment thereof that binds human CD20 and is

capable of inducing complement dependent cytotoxicity (CDC) with an antibody concentration of

Claim

about 5 nM or less, as measured with RL or Daudi cells, comprising a heavy chain
complementary determining region 3 (HCDR3) domain and a light chain CDR3 (LCDR3)
domain,

wherein the HCDR3 domain comprises an amino acid sequence of the formula X' - X? -
X3 _ X4 . X5 . X6 . X7 . X8 _X9 - x10 _ X11 _ x12 . X13 _ X14 _ X15 _ X16 _X17 _ X18 _ X19 (SEQ iD
NO:412) wherein X'= A V or T; X?=K; X*=D; X*= P, F or G; X®= S or H; X°=Y; X"=G; X®=S or H;
X=GorF; X=SorY; X"=Y,NorS; X?=Y,GorH; X®=G, Lor S; X"=Y, MorD; X"*=,
DorV; X"= G, V or absent; X'"= M or absent; X'®= D or absent; X'°= V or absent; and

the LCDR3 domain comprises an amino acid sequence of the formula X' - X? - X*- X* -
X% - X8 - X" - X®-X® (SEQ ID NO:415), wherein X'=Q; X*=Q; X®*=RorS; X*=N, Yor F; X*=
N,D,orY; X°=W, X"=P; X®=L; X°=T.
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N, D or Y; X6 =W X7 =P, X8 =1L; X9 =T.6 . A hunman
anti body or antigen-binding fragnent according to any
weamInissel aim 1 to 5 , characterized as exhi bi RCTGS2008071709
or EC50 of at least 10 11 M when neasured by bi ndi ng
to antigen presented on cell surface. 7 . A nucleic
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antlbody)fnaigrheminammreaommgnhe 4RiboAy oaartidbdy fragment so produced.

anti gen-binding fragnent of an anti body according to

claim 12, wherein the disease or condition treated is
10. Theemhethbddctordimgtitielagn & upheareindhes hostgelbfs arof-ddiidgkianCHO cell, or a
cos %anhona rheumatoid arthritis, system c | upus

eryt hemat osus, Crohn's di sease, chronic |ynphocytic
| eukemi a, and inflamatory di seases. 14 A nmet hod of
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accorctrtgeﬁoaqmmemblayn;ef fe@ti ve amount of an anti body or
anti gen-bi nding fragnent of an antibody according to
any one of clainms 1 to 6 . 15. Use of an anti body or
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i f
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rheumg{o?qeg\’ﬁ%i’tis,cglfspe%igIupus erythematosus, Crohn’s disease, chronic lymphocytic

leukemia, and inflammatory diseases.

14. A method of attenuating or inhibiting a CD20-mediated disease or condition in a human,
comprising administering a therapeutically effective amount of an antibody or antigen-binding

fragment of an antibody according to any one of claims 1 to 6.

15. Use of an antibody or antigen-binding fragment of an antibody according to any one of
claims 1 to 6 in the manufacture of a medicament for use to attenuate or inhibit a CD20-

mediated disease or condition in a human.

16. Use according to claim 15, wherein the disease or condition treated is non-Hodgkin’s
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| ynphocytic | eukem a, and inflammtory di seases.
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lymphoma, rheumatoid arthritis, systemic lupus erythematosus, Crohn’s disease, chronic

lymphocytic leukemia, and inflammatory diseases.
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