WD 2008/ 063771PCT/ US2007/ 080925 ANTI - CD20 ANTI BODI ES
AND METHODS OF USE FI ELD OF THE | NVENTI ON The
invention relates to antibodies capable of binding to
WOoRgEs3 et hods of usihg' the antibodies, anbCHERABEERISor
treatment of di seases associated with CD20- expressing
cells. 5 BACKGROUND OF THE | NVENTI ON The CD20
nol ecul e (al so call ed human B-1ynphocyte-restricted
differentiation antigen or Bp35) is a hydrophobic
transnmenbrane protein with a nol ecul ar wei ght of
approximately 35 kD |l ocated on pre-B and mature B
10l ymphocytes (Valentine et al (1989) 1 Biol. Chem
264(19) : 1128RTEDYVANHBODEESMINR METHODSIOF YSH88) EMBO
7(3):311-717). CD20 is found on the surface of greater
than 90% of B cells from ;Berl pheral bl ood or |ynphoid
organs and is expr&Fs[@dO'a ’F‘PH&V@%\FPV pre-B cell

devel oprme miveraiofl refaB e aiSbodiat ¢ababid @ iming @/AD20, methods of

di ff flgg t%ngnhg(% 1e(5) r]cl'nd ﬁgﬁ(@dq ot el F?n@ Q{qls%&ep%{oglatg(@&/n%Dﬁar

cel nant articu
CDZ@WSSm@@@ﬂ?essed on greater than 90% of B cell
shon- Hodgki n" s | ynphomas (NHL) (Anderson et al. (1984)

Bl ood 63(6):1424-1433 I S _not nd on
hemat opoi eti c stBés‘rﬁlﬂ%ﬁ)ng\]D éFESI?‘%“g‘éWEI% nor mal pl asma
cells, me Cnmhe\bleaﬂhr(mad calledsisimen BTgnjdledycatstidted ( 1985) 1.

! mﬂ%ren?atx%r? ?nglzgn P35315 a)hydr?;l)?x%%lg é@%ﬂn%'nr@angﬁmgem with a

carb
I oela)ﬂeedamht ﬁlawrQWt@yﬁ%'ﬁﬂ’ eatad orpe-i @ﬁgtah"ecﬁ t hi s

100 eqynqmo&yeeawa@eﬁt‘& e%lt(l'l]9§9lj].at31(9fCh% heli(15: lmzln 128paQi fic
surface structures such

hieagra SR T T 7 Mo euer s @8 Y 14

C hegrea@; thadpoedof Bavle froel rtiphe@l losivolyinpha srgay traipd asmni ¢

: :g!( Q& ed%tnl'n% ee% prg% celil'ée’\ lgp{ﬁ%nrlc%g%%amg) %ﬁ:ﬁlg%g'f%% 6785) .

of dtfﬁeenh%@@ @1200wrtﬁes<ty>h b‘?"bﬁ‘?ﬁ“ﬁ‘aﬁ celindsris!! acndisnangh cdsar e
19CIHpdridufs CHIe R exﬁm%d%ﬁﬁreﬂﬂl t¥anD0RHLEB b@ﬁloﬁﬂHOU%&i“ cati ng

ot SEELATRE o 413 e Bepinel P i fgaid Bund "
I t oh §crbdngpuglid stdnhatls, GoADceis, gb!tnah&asmmv@lls \oe okhgrmormal tissue
fédﬁér g "f‘sﬂss?ﬁ%)[un% ?ﬁg@bg 5‘79? he activation and

erentia | oh process cel'ls (Tedder etal.
( 1986) EmSS ainp pgiderdioxyl 1mBalIe BTy the 628 Bratcth if larseadi on
28S vAthHAhCyoPladn® Nrhe RARA 6f this 1RAE esnu@di@lith thal 92MeAB el | .
Bl %gergi ic surl‘ 4eDstr:lIic9tur)es such as IgM, IgD, and IgG heavy chains or
histocompatibility antigens class I a or B chains, which have relatively short
intracytoplasmic regions of 3, 3, 28, 15, and 16 amino acids, respectively (Komaromy
et al. (1983) NAR 11:6775-6785). Of the last 61 carboxyl-terminal amino acids, 21
25  are acidic residues, whereas only 2 are basic, indicating that this region has a strong

net negative charge. The GenBank Accession No. is NP_690605.
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Despite uncertainty about the actual function of CD20
in pronoting proliferation and/or differentiation of B
cells, it provides an inportant target for '
anti body-nedi ated therapy to control or kill B cells
~involved in cancers and autoi mmune disorders. In
‘particular, the expression of CD20 on tunor cells,

e. g., NHL is hekgbsthatiCDR0 mighpteridvaingd it @guliibg dn@brly step(s) in the
ant i hoeys ' . -spheel:flca r 10
therapeﬁ?ﬁgﬂgﬂgﬁgghggg@%%ﬁ&?fé@?%%%f?féggﬁégﬂgngTQOL
cel | 46:8HiokR@haad coulghfiricBontah e caleignion ehembi( Eiddea el o, 01 96@) UECe!l.

cl eaiorpsiablohsh CD20 as a useful target for

[ nothﬁ%apy, they al so show that currently avail able -

ri ne - arg PERTRERIY Rt ths defra Bindign #f6P2¢ 8 memiotingt e i deal

't her ppkferhiicn 2@ AifferendlmBRbEFce MUVMMREs an importafe@iROR} t | ONS

and ds .ar rovi ded for. treati di seases

assogﬁégggw$??ﬁh _ d?9?5@PD%PhéggﬂﬁgﬁﬁﬂﬁﬁT”ﬁGWbinnune

di se#éwmmungdidordarsy is pirtiauter, tejegudssioms CDManposr tdlgag,

i nclnge naRksiic ' | L ' Lhding t o

e €20 e R A L A g
- Che0heEsasttisash azaus! ¢D20-pasiveateoplastivacliantiawsuehwiRg thh asults

I NCrodatedto ARaRtEediblithiI0Ae MsefRhrher ﬂ?ﬂinﬂabﬁﬁcgapy, they

cytotoxicity (CDO) in conparison to rituximb. ™ '
Co rrpai)sso P %’5%“%( F%@f“ﬂ@?‘%‘@%ﬁf“f %&?ﬂ%ﬂﬂ@#ﬁ@dqm&gwwm ,
var iideakteerapanidagdani vat i ves of t he nonocl onal
anti bodi es, cell lines producing these anti body
conpositions, and isolated nucleic acid nol ecul es
Pncodi ng the anBREEESIMMaBuences of the antibodi es.
- The di salo@gtkiidnst il h@ﬁ&s'a@‘ﬁrdm@fop%g&gcggetsl %%Eateg\sm
congg?rtlons conprising the anti-CD20 an Ibodies o
* t he “HFS cding kmphamas suipigiing fifraich grdfmpnsplpn rjestions. |
Vﬁr Cﬁmﬁﬁfgiﬁ"@“mfﬂw5“‘74&1132@3&1%)})51950@@51?ofbihd@i_ foabumanCp20 - -
phar aceutj ca cept e rier, e nonocl ona
Pt PR P B SR i i el e oty or

2eD2ims ipargased @mphmentciepnienta!medirtagpeyoieidity@OOCfiwnct i on i n
. CONRAHARONo kiR ab UK . i.badi £s .of the
djscﬁ%sureohgﬁ%g%eéﬁﬁﬁpfﬂgug?agﬁgq%gﬁﬁgﬁé%ﬁ?gggghg -
CD2f e nd dfivetyselpidle menoslpral giibedics stliliaes praucimgteld e of
S p exdrtiiod ¢ &dnlpysitiding) dﬁcﬂi@ol&&i @clBM H@cﬂm@@&@s eﬁ&ﬁing B8R . X PIRSSed
' 8; ﬁ% Velnﬁeg rogﬁg gnti%é%%% q‘g%@%@@%eﬁﬁeg in%lruges(i)r}]lgrgn%ggu%crzall _Z ed
2%0 r?_@lnEWétina Fcimwisdlgﬂlﬁalﬁﬁmm ahRGIdRe of( thd WRcldstive LI Bntigen-
R e e e e
cofPfit'ses a sequence set forth in any one of SEQ ID
NOS: 1- &rne R#dchofdt biftboMEW di 0 i) ed
havin% ﬁanges in 5? |e§£?g%§§5¢5%9§$5$%£fgﬁpfﬁbgéDgo
he A} aﬁﬂ?‘iﬁ%m&ﬁd improyad LOEHRActig in Coeparispryletritutyeeb.nThe
30 Coapbedits ditls didfcldsime nehidimed laliug ef thOGHls bxpecsaint CHEINZ8e

ang | LeS..and, anti gen- bi ndi ng. i.body fragnmen
vaﬁt_gg és Osfé}he eI A ag’ﬁet %@P‘%B?C?Mycb §igp 38“‘%& élﬁ?aoast
onBUgns ekntésyed dn GBRurfacpofz lumpstell aslrecharacteHadi®y hing at
provi ded an i munogl obulin that specifically binds
CD20 and 10exhi bits increased conpl enent - dependent
cytotoxicity (CDC) as conpared to-rituxinmab, wherein
sai d i mmunogl obul i n conprises: a)a variabl e heavy (VH)
domai n conpri si ng: i) a .
conpl enentarity-determ ning region 1 (CDRl) conprising
the am no acid sequence set forth in SEQID NGO 7 or
the ami no acid residues 25 through 35 of 15 SEQ I D NO
12; :



ii) a conplenentarity-determ ning region 2 (CDR2)

conprising the am no acid sequence set forth in SEQ ID

NO 5 or 6 or the am no acid residues 50 through 66 of

SEQIDI\IO 12; and iii)a
nplerrentarlt -determ nji ng regi on 5 conpri sing

20an %OH%OPHE'}ZB’ %’g’alﬁ@ﬁ‘é@% Feé’B‘f“é%I‘eg‘P heﬂgrae%rSD’O

c o ns IhSztvly axgmaﬁd/&tﬁ@ anfDCINEHight hain aTiE dplndized TDRAR Beeh nBlified

con'pr |és)|°ﬁn8”s(e’h "ﬁ?cﬁ 8“?16“16" WEHWSH R DNOF Ly Ir’F‘”i":?‘ilaé\m no
aci d artbedydemsncdhrd diclosrghad cbingSHQ! lomt MO CDROS the antl-
i is) r d
¢ gr ¢ %‘D%?&ﬂﬂp (ﬁn E%Cyi@ ?tgé pé?lt é&lln CO%%QHF’ ons §¢ t i

a CDFicl e%lrﬁp&omenmntlﬁwa Fitihedigs el eeqe’ebﬁa@n%@eb?@rfmmews
SEQ VdRat¥Daf dRfivatiite R NEmBAdiAL # RS S 8fintdCBROUgh 96
of SEQ I D NG 10. - 3- sequences of the anti bodi es.
gﬂ:r In‘g\égﬁell fggla%eé%e‘?g’ g Pro(\:/)lrd]% aglgrrr]n%{‘mo Pgulm { aisspecrﬁfticall% CD20 and
apt i %mteecreq’sedtqq@n}gm%ﬁtnemnt cdiomic@s(@#)é?) asgpmpared to rituximab, wherein
anti gleﬂmgﬂgdgggginecgmﬁ{se; he invention-di scl osure nediate
‘killing of the cells expressing CD20. The anti bodi es
of the inventi®n- dixeiddheary Ypidomaip ssnsisigg:

SpeCI fically bi ndi ng to aa:oﬂbﬂgﬁéhtmmrrmmng region 1 (CDRI) comprising
[ nve ti-on- dld[sfcl osuregﬁﬁrrprl se_anti-CD20 -anti bodi

and & éﬂna(é?fl F%Pcﬁéet |Hb%%g,ﬂ? Ngdﬁéﬁf amino acid resuiqqs %ﬁntbrouOh 350f
gyrbosiQuewoak; t he-in-v-ention d| scl osure, nmethods of

e treatnent conprise LyrrtrfghlF t can be treated -
or prevented by a ret hod GfP fﬁ‘?‘?)‘ﬁgffﬁ@’&%%%c"mpmmg
i ncl thedninf actdiyequemre ean forth i $EGH) N@lﬁroeG ori tieCAmirtbencid Y 1dae¥i 50 through

L upug eEd heBL9sUs (SLE), rheumatoid arthritis,
sequer?ceséofﬁtahesaagtl bodi es. The di scl osure furt her
includes pharmaceutibcal aceompesintarioristcunnpg iegiomd) (AIRS) comprising
RNt ian G20 a @i RAEH B8 ctQf frdutBe gr'o§;9409§§ﬁ5§of SEQ Iﬁlﬂdﬁleﬂ and

il

anti bodi es of" the di scl osure nedi ate
cel I's expressithg CeYeediphightiNp)idgsan %%npé‘fmg he

ﬂr scl osure gre capabl e eltDRRe6hprist ke Ymidio ALl £1:Euég@e &t forth in
uman. CDZ SC 0 - CD20 anti bodi es,

and “&# °|a8en6518“eﬁégﬁ1§°u§1h$3 %%E?stﬁn}g? t’%nt s, In one

_ errbodl ment of the di scl eSDRE compishgds amfnohd'i@setllﬁeﬁaisgﬁ&%m

ONREHSS NO In a first aspect, there is provided
2§n [ mQrunogI 6Budl in that specifically binds CD20 and

exhi bi ts i ncreasedii¢onpk ERPRAcomimisian the arhing ydiddeguehei sttyforth in
( CD@EQ S N@%@%{e%l&%ﬁ 'rets}d&s%larrodé@ 56 &ISﬁQﬁﬁII\Rl) 10.

|nnunoglobulln conpri ses:
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a)a variabl e heavy (Vu) domain conpri sing:

i) a conplenentarity-determning region 1 (CDR1)
conprising the ami no acid sequence set forth in SEQ ID
NO 7 or the amno acid residues 25 through 35 of SEQ

ID NO 12; ii) a

Qﬂﬂ@l‘c@sr@ lﬂte%hlSdGTed etiR e idadlid RGO ﬂll‘lael(lm); pEiEel®dang
the ami no aci.d sequence set _farth %ﬂ? in SEQ 1D NO5 or @
%“Wﬁ'éo‘éﬁﬁoﬁ‘a”%l%& *ae ?'és?%oegm%f ' JifghTeBB b s py antigen-

Iementar|ty det mi.ni n
%\’ﬁngﬁi**ﬁ?i—é%%@é&fﬁ@ﬁ%é’ DGl S PP g0 o1 g
peasibsdiidgurotorGirek 4nb-MNDB:andbodies, amhniigea- bmdmg algibedyl fraghvents.

(VD d%w%mbod%%mﬂh nuxga.hen disclosure, methods of the treatment compnsé ) a
CDRi e am no acld sequence set forth

hmm@maéladcar Lxstl eeltefé@ paented Pysg g sihod 3 B ingmgapdie Ingey: q@'ude

bﬂ tl)e @e@DR&s&&mE incRidigstdnhi€iupRERGerdtds 6k (SED LRGS0 @ithritis,
isequsnc%s ogﬂﬁéi(?té%o@be:‘\%le’dlsc%ﬁure further mcludeapléaélazlijcee%t(i:cgl set
t@ngokitibms cSEQninﬁg ﬂH@an&n 0D2@ he:badwmf ttecliglos@gs,i o aegpe8

%{Rrg%rg E}g |sclosu teN(Hm%olqgﬁ c%l!)s e)(éressmggB% t'l":l:1ééal1?g$s a of the
dis@osofe a@E@)’abl@OF\IEDeqﬂfca”)e?laleOG@wai"rﬁé@npr| sing an am no
QIQLI(%UI%%QIH&QQ enteMIoNBigdiel %ﬁ'@inng&@nﬁﬁﬁl&ﬁt%ﬁy ﬁ%’éhﬂst y to

the am no acid sequence set forth in SEQ

wherepir egdodimgshafithe destpprespyhadnal ‘I“%F'F%W‘HQO'P%%Sques

the phenyl al ani ne (Phe) residue at the p03| t| on
corresponding to residue 31 of SEQ

i) dihfirgy aém:ictn@er(em péﬁvnd[eggxin HU‘éJ“%%lOb(”H'éthﬁtﬁg?cffcélﬁ binds CD20 and exhibits
GofchR8 &Q{ﬁiﬂdlf@ﬁt dePend@s b)dd\i&xnéll@$CDC) Skt paRdNXithSinab, wherein said

l]i i%ﬂ l lasggrast ine (Ash) residue at the position

oyp 8%8%% IPPS" resi due 107 of SEQ ID NO 15; and

i v) the asparagknr®iapidbedvy (\agidelumn eamprikieg:posi ti on

cor r espondi ng t 9 r es'agMﬁpléanEQtagg _dofefehihi Pg N90A5(CI9@I)V§111pnsmg the

donmmi n conprising an am no aci d sequence _havin

reirs ecigsgyesergehtin SERPING eidhy %’é“oa%ﬁdrfés"%\‘éﬁ it ‘@Eﬂjhéﬁ QESEQID
$@kt (J;orth in SEQ I D NO 16, vvherel n said VH domai n

conprises the fqollow ng resi
i) rT.tphe al ani ne (N a) arcgg‘? "cl'ﬁFé‘taHP"‘{eWB“'ﬁ'B%felgi(’Bﬁ(CDRZ) comprising the
@b @G@ﬁhﬂﬁﬁnﬂ@set fﬁrllli RSBEQUD NEY:S of 6 BHEQ amDioNGd 16Gidues 50 through 66 of SEQ
”5*10 lt}e %I anine (Ala) residue at the position

correspondl ng to residue 103 of SEQ I D NG 16;

iii) a complementarity-determining region 3 (CDR3) comprising an

amino acid sequence selected from the group consisting of SEQ ID NOS:1-4; and

b) a variable light (V1) domain comprising;:
i). a CDR1 comprising the amino acid sequence set forth in amino acid
residues 24 through 33 of SEQ ID NO:10;
ii) a CDR2 comprising the amino acid sequence set forth in SEQ ID

NO:9; and
iii) a CDR3 comprising the amino acid sequence set forth in SEQ 1D
NO:8 or the amino acid residues 88 through 96 of SEQ ID NO:10.
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iii) the asparagi ne (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO 16; and
iv) the asparagi ne (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO 16;

a VH domain conprising an am no aci d sequence having
at | east 85% sequence identity to the amno acid

sequence set forth in SEQ D NO 17, erejn said VH .
o n_conpt | Sait nethe GBI S FEA RN gqlisppading o
fesigwd 1 1messdoeDato:the position corresponding to residue

57 of SEQIDNQ&?; . .. . . ii.?_ltf]etgs(y
al anine (APa) radndaRaiacoPpEngsLAPeRcdsPeELsdRYray vt 85%
§eQGéndelRlediidy tothe SHHGRL hdd NQueéhée set forth in SEQ 1D NO:15, wherein said V)

i, i i%_ t he asp rf[%gi ne ?Asng residue at the position

dyp 'égmwﬁe oVRE P07 of SEQ ID NO'1 7; and

i v) the asparagine (Asphenyrtinthd €Play rebidee P awiposidon corresponding to
cor.respondi residue 110 of SEQ ID NO 17; and

Fesiflue I—?%%le%rﬁ(gdﬁ’pri sing an am no acid sequence

havi ng at | east iiB5% geglaeine Aladesiduietay the @odiliver cantdponding to residue

[ nce.set forth in SEQ 1D NGO 18, wherein said
@ﬁ%&%@ﬂ?ﬂ@ﬁgﬂ ses the foll ow ng residues:
i) the al ani ne (il a) theasiachgime &b s hsidpodithd sition corresponding to
cor,respondi to.residue 103 of SEQ ID NO 18;
15 d”? € Oggggggé\lﬂ%é ’(a,'dfgn) residue at the position
correspondi ng t o)r esilduaepata@inic 6AsnSESdIERNE fo8ition corresponding to
i e ' (&y) residue at the position
{:eé'é’kr‘eefs@oorﬁgkﬁab&go'ﬁgsi due 109 of SEQ I D NO 18; and
iv) the aspar agh V@ d()lgﬁsinﬁommiﬁiilm agiinotdeial spogige leping at least 85%
corres | 0 _Iesi . SF o _
FAUGRFRRAG) Rt RS Hif A0 Lok G DR st pid e
dongpn igimgesthy @flpaiok eeshigesyy (VH) domain and a variabl e
i ght (VL) doma!i)n, Wth%ra%lme%@ﬂapr Mhi.eda?ﬁﬁ' Bsi Bk e spardif to residue
pol ypepti de havi'ng an am no aci d sequence sel ected
b7 oY BB YPop consi sting of SEQ NOS: 12-18, and
wherein said VLdomayp cOmoyASESsiduRRsReath AR BB hd8L o resid
an am no acid sgguen'(l:lga%gt Eorth'lalﬁ SEQI%I D NO iloéos R to residue
BEQASBOND NQ;16mher ei n sai d i nmunogl obul i n exhi bits
i ncreased conpl nt 1 QLA LG P4 dine t
conpared to ri tﬁg}?mg&%%%ﬁ,@m% %d?outr tlilyogslpectr,re%o" e o
tdsdne 1 7o |SEMPA@: 16 avdnposi ti on conprising the
i mrunogl obul in:as dgf. Jih di
Ina fifth aspea‘:‘?, tﬁ%rae .ﬁé?é%‘?é@ 2\% tﬁ‘i%lsgt eaorreSpO" ne to
poldyalidl ESGEQIE N@rfr i sing a nucleic acid encoding a
variabl e hgavy HARLApSinPh anBURAHQRHE DV IE AVi¥ast 85%
chai n, whe A éaj”&jo\(H' onBi r%ngﬁ@ “Sel ect Skl tvtlwg o
gravense edontty &t hagmod acid peautside sy ieihrin SERPPING MG vdwredmiaidoV
a6kl SGOMROCH. RAYI NG rdfabeast 85% sequence identity to
the amno acid sequence set forth in SEQID NO 12, '
wherei n sai d VHidonaile levsif (e sesidpeeatttls] nogifipneprresponding to residue
} 5 NO:17- i) the asparagine
?zén res}\]gue’at the position corresponding to residue
107 of SEQ ID NO 12; and ii)
t he asparagi ne (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO 12;

-3b -



b)a VH domain conprising an am no aci d sequence havi ng

at | east 85% sequence identity to the amno acid
sequence set forth in SEQID NGO 13, wherein said VH
domai n conprises the follow ng residues:

i) the alanine (Ala) residue at the position

pp; reﬁpondi ng tp) re?ggldganﬂag&l\lgfreﬁﬁ@ak E}emiﬂ(ﬁ];corresponding to
ii) the asparagine n) residue at the position
EoRreUBharRgONS Bsi due 107 of SEQ I D NG 13; and

1i1) the asparagine (hAsBpardgeRi(@dse radidiche teq®bitibiDtorresponding

correspond o residue 110 of SEQONG 13; c)a V1.1
H’dﬁ%‘ﬁﬁqggﬂ‘é%[%B'oa' ‘3% no aci d sequence having at

| east 85% sequenge i dxemts@atragmqmsuheeﬁdﬁemotlacdo@hi&eqme@;ﬁﬂding

set forth 1n SEQ | D_NO 14, erein said VH donain

Eod‘ﬁsb‘;\eéégoﬁﬂ:e() NPo\i #Y' resi dues: i)the al anine (Al a)

resi due atht he pogjddn@im cafipreBpandintigh hdd kembidd chaliB at least

g%/SE(ng.gIQ.M' . . forth i tge herei
BarREM T IADN e PR aniRerekt ST Y PTbi B RSP BE e

taid Vg 8domphie cdobbfisef thSbQowidg NSiduds4; and i) the aspartic

acid (Asp) residue at the position corresponding to

resi due 110 of SEQ ID NGO 14; d)a VH domain conpri sing

an am no aci d sequende dmuicr@latredidast t185¥sisiequensgonding to

i dentjty t U, N0 aci d sequence set forth in SEQ
DR SR

said VH donai n conprises the
foll ow ng residies: the asparagine (Asn) residue at the positipn cortel@nding

Rorre ot 2 LSNP Gle 31 of sko TD NG 15:

ii) the al ani neii(jAl ajhergwidu&latretihie apdsi gasivinn corresponding to
(r:eg{dreef(ﬁoo?gh QDtT\?b:rlgSﬁil%ge 103 .Of SEQ 1D NO 1.5: .

|||Y e asparaginé { n) residue at the position
correspondi ng t o)r esilduepat@inedAsiSEGiduR aNDe pbSitiompetresponding
LEHABSIPEAB ST o5 due 2t e posi 1 on

In a third aspect, there is provided an immunoglobulin comprising a variable heavy
(Vy) domain and a variable light (Vy) domain, wherein said Vy domain comprises a
polypeptide having an amino acid sequence selected from the group consisting of SEQ
NOS:12-18, and wherein said V| domain comprises a polypeptide having an amino acid
sequence set forth in SEQ ID NO:10 or SEQ ID NO:11, wherein said immunoglobulin
exhibits increased complement-dependent cytotoxicity (CDC) as compared to rituximab.

In a fourth aspect, there is provided a composition comprising the immunoglobulin as
defined above, and a carrier.

In a fifth aspect, there is provided an isolated polynucleotide comprising a nucleic
acid encoding a variable heavy (Vy) domain of an immunoglobulin heavy chain, wherein said
Vy domain is selected from the group consisting of:

a) a Vy domain comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ 1D NO:12, wherein
said Vi domain comprises the following residues:
i) the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:12; and

i) the asparagine (Asn) residue at the position corresponding

to residue 110 of SEQ ID NO:12;
-3¢ -



e)a VI., domain conprising an am no acid sequence

havi ng at | east 85% sequence identity to the am no

aci d sequence set forth in SEQ ID NO 16, wherein said

VH domai n conprises the foll ow ng residues:

i) the alanine (Ala) residue at the position
corresponding to residue 57 of SEQ | D NO 16;

ii) the alanine (Ala) residue at the posjti

correspondPhg t® ﬁle‘&“BU‘eC"l‘U’B'S'Bﬁ a%l*:"@”’l"lj"crddeq‘i%‘ce having atleast
85%)5e4tllaﬁceaﬂé3ﬁ[)a@»| lﬁ@al(ull\Srh):ldrse&ledtbese&forﬂlhe qROBil Nonl13, wherein
correspondi ng i due 107 of SEQ ID NO 16; and

Pl Vi H%“"d%f)%‘l’%@?srfg % Heyie rsidvgvie at the position

cor respondi ng tg9 rest@duanlitOA0f) Shdel 2 NOposiion BareMnding to
n am no acid sequence having at

feé ?P(gf)q%‘srgédﬁﬁé?l dentity to the amino acid sequence

Set forth in SEQ | D Mrasfafaginh@Nse) residad ok Ml pdani@i eorresponding

O)re ‘teﬁg%é{}%@[‘%k lguﬁ‘%r(ragisijggezi the position

cor respondi ng t @ir esilduepabgindfASE@slde NGhe fdjtion corlespondlng to

s L SPRBRO M) resiaue 2 e, posthon

1ii) the aspar agm.eddﬂ&n}om[&sm@um @iind had papieidedlaving at least
g ’ rs?%ggcgg Q Q’gt% Jlesl d]%eam seqt(l) Nce SE ?f(%r@ |N%Eq1f N%j’]p4 wherein

I ne resrraue a 1 ONn
deﬁﬂ@ﬁzﬂdbmg)rts@s theﬁilldwﬂﬂglésﬁiuei‘ SEQ ID I\IO 17,

gt Vl:l-.e;sgogg:%)nsg x:]lc 1Iei anu 13 (?Arﬂl rem?&he am 29051 101 801%¥}')0119ing to

sR8ue NBef SED 1DA@:h4:i n SEQ I D NO 18, wherein said V11

:j)onﬂqg g?gﬁ[ Inze‘(s')Aj[ g)e thfeOa|S||3aovL\¥n|nQeQ(\rSI%SIJeg&{J%Sat theop05|t|on corresponding

corsiGepORdl HEQ IDNCeE due 103 of SEQ | D NO 18;

-th
cot respondi ng + &)1 est Baererls kNG RPERL LR
correspdndimg b sesilel 106K §EQIRNQUE at the position
corr espondl gg te \/r e(?o 192% co]ng)%sglg a§§9 %Eac'\g)seé%m@ﬂg/mg at least

iv) the asparaginé'
8orsegpocedidagitt tlhesmdlsvea]cnd stQuenfe SE@!HIDHI\‘KEQBD Ngh b, hyvherein

VH, dormai n s ci d sequence sel ected
fsar‘%q"t "e‘a"‘go'w'sg%tﬁg?"s”t%&'ﬁ‘ %S?R%%Q ID NOs: 12- 18 wher ei n

an i mTunogI obuI in cottpmbsinidpngmi(Bheyrdsiddontaieposition

gtgr?e%{)(]:ndﬁl lt(L %MMIJ% oftS% CI:B%@O d exhi bits increased

ependent cyt ot OXI city (CDC) as conpared to
rituximab. ii) the alanine (Ala) residue at the position corresponding to

residue 103 of SEQ ID NO:15;

iii) the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:15; and

iv) the asparagine (Asn) residue at the position corresponding

to residue 110 of SEQ ID NO:15;
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In a sixth aspect, there is provided a conposition
conprising the pol ynucl eotide as defined above.

In a seventh aspect, there is provided a vector
conprising the polynucl eoti de as defi ned above.

In an eighth aspect, there is provided a vector
conprising the polynucl eotide as defined above, and a

pol ynucl eot i de conpgisln a nucleic .acid encodimg.a |
variabl e | Pght { Vi) IUBHRFHPRFTEA " Wittheg! SBUFICH Frighat least
gaisequence identityl @ the BinMib hcRISPHEhce deh@rth ih SHY DY Ndeth, awherein
vector, cqnprisjng, a.pol ynuc| eoti de encodi ng a variable
ﬁ@%VydTQWOCﬁﬂﬂﬁﬁﬁhﬁﬁﬁﬁﬁmgﬁﬁﬂﬁﬁblobuIin heavy chain and

a pol ynucl eoti dg encediangine (Ad)iredidue ak ii@hgositiVh Lockep@iding to

of an_j ogl obulin Iight chain, wherein said VII
Hﬁﬁﬁ?ﬁ}%gﬁg%ﬁ§§536= a) a

conpl enent ari t yiiget ergiannng (A&giresidut af TaRb}iticoPtdsgondthg to
the am.n [ quence set forth in SEQ ID NO 7or the
éeﬁi?‘ﬂeomé*c‘)?égﬁ’é@i%ig 25 through 35 of SEQ ID NO 12;

b) a conpl enent ébi t ytdetsgragine @AgnY egidonat2th¢ GRRAIn corresponding
co i Si ing acid sequence set forth in SEQ ID
Nég% 4 ﬁo%&é&ﬁjﬁﬁg@ ?')"rdl the anmino acid residues 50

t hrough 66 of SEQ | DilNQ@sdd2ggi@n@sn) residue at the posifioracorresponding

onpl e tarlty-determning region 3 (CDR3) conprising
f%rgg‘é‘i%ﬁﬁgog'%%y%g@ugnce set forth in SEQ ID NO 1, SEQ
I D NGO 2, SBQ | DaNGQ &mairr c@i@ising aNGndno whié s@juancs diadiny/lat least

PRE shiehS el B Bt aming aggoepusy o (BT SRUR HRATR wherin

sadd M d@sai dorriseughfodwog r&Eges: D NO 10;

D) 3 CORC COMPr s 0y ENE.AL (18, PRL LS BOHETRRUAE Ok

seidu¢ pf ¢fIPEQIDSFEQ VD NGO 8 or the amino acid residues 88

t hrough 96 of SEQ I D . re ] :

i mmunogl obul i n EonprF%§%ﬂ$g%?ﬂakﬁ?%%ﬂ§1ﬁégﬁgﬂghfﬁﬂﬁmmdmgto

doitaé 03SPSERNIDAEPINY; bi nds to CD20 and exhibits

i ncreased conpl nt 3de, PSR ALaud Gl by poSTS c@Rspondi

;fnp$&§g7t?&ggbggigﬁﬁg;fﬁﬂgggk%ﬁﬁisébéig,;tﬁére | S sponcing
oy af ‘ITleandconpri si ng e vector as

defined above. I 2] e : woliR&I EorteSpondi

e R

of resi fiDe 17 natwe aspect, there

a5 et | ned hbovd. V1 A8kl KBRBLLAL P 2hisE RRY JQUELE AR at teas

B5%0seaidccaidhsisy (e dicl aniompriil seangnechest Yastt ior SEQ 1FPr8dwherein

BV oot o e o e ol obul i 1 ¢ hat

speci fically bimds t theGih@ine QImprehidingt dealpositipngortdseonding to

Hg@heg%(ksﬁalﬁq&&qu above, and recovering said

I
I mrunogl obu _ ' - _
1) the asparagine (Asn) residue at the position corresponding

to residue 107 of SEQ 1D NO:18; and
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In a fifteenth aspect, there is provided an
i mmunogl obul i n produced by the nmethod of the
fourteenth aspect. In a sixteenth aspect, there
is provided-the use of an effective anount of a :
conposi tion conprising the i mmunogl obulin as defined
above in the manufacture of a nedicanent for treating
a cancer in a suljyect thewheinei(@ly} eesiduca fiegiositién corresponding to residue
associated wth CDO20-expressing cells in said subject.: :
Iﬁggoéﬂ%%ﬁ%ﬁéﬂghﬁ spect, there is provided the use of
an effective anowyt oOfthetddgardgiieLiASD) redddileian ti@posiadd tvedsponding to
above ipt ture of a Medicanent for :
|ﬁﬁF%FﬂpﬁgggpgﬁﬁﬁgggEﬂpfferentlatlon of a normal - human
B cell, wherpi n saidiofiidicoapisiig dnSimlind dorl eQrhaGteeted from the group
W th sal I'n an ei ghteenth aspect,
t SE RSO &E&}%J\égs {38 use of an effective amount of |
t R@edeirad ﬁﬁ@lhxﬂﬁlﬂb}?lﬁl @ﬁl’l]’ﬁl@l&g BedvVabeysn kﬂ&cﬁbﬂlvrﬂﬁﬂlbl foa@nl):luraad exhibits
ment for .inhibiti.n ancer. cells
ot Bed P PREk B R ruT R SR G Tha ameres 1 Sh e °
- cont acted st &psa e anperidedh lcémposition compiisigy the polynucleotide as
ni net eent h-aspect, there i s provided the use of an
efd Fé@ﬁ?vaeannunt of the i munogl obul i n as defi ned
above im atsia&nfmﬁkpéapthéfeelsqfroﬁddmﬂIv@cﬁdS‘iEétﬁn;fr@fnotth@@bllyﬂil@leotlde as
ag é0|nnune di sease or inflammatory di sease in a
' 9?@ #%VGherei n sai d disease is associated with '
- €D20- e&pﬁ@&fghﬂlgas@)eéﬂ &etenls&ﬁb\ddﬁugjvgﬁdir comprising thd pélynucleotlde as
i.et h aspect ere i s provided a pharmageut i
cgeﬁflﬂ}k‘ié 2b9vErAne Grigh Waﬁfgjldf ﬁ@nﬁmwwm EngQdinget Yool light (V)
alaexan of 4 ipRRANENERUL MM chad. t he di scl osure, nethods of
t he trgﬁ%nqgt conpri.se ad nistering to.a at|F di
t her apdift PRGPIRF e oY ‘Eﬂlcfs‘§°t8'f CO4PHNEF ARCEU 68%46 encocding a
c omw&m%mmvg)mﬂfahﬁdfrag uﬁrumtogbbﬂuﬂﬁwydma Qn(ﬂmpdlmdlleﬁ&le encoding

o P IE BL, RER S BB, eSS

cedbhsiskrcl ude aut0|nnune di seases, cancers, and organ

and tissue graft rej ctlons honas t n-be. .
treated or %r eveff B‘i}e“éa“r%fl?%ﬂl 8 IEHan E?@Bﬁg@%’ﬁ@‘sm" the

i Bglnddeid saertdo kg Krh is SEQDINORG thdungho gide dley IP OGRS 35 of

ﬂﬁﬁg%%&e grade |ynmphonas, and |ow grade -

|§h§ Hodgki n' s di sease, acute |ynphobl astic

| eukem as, nyel oaa&nplahémtﬁdétmm{mwgmm l(celmkanfblaﬁnsmo the
and nyeloblastlc I ar t nnune '

- AR 4ae SRuee s et PRSP TSRS RhEHE tritgsiducs

060 thheighl b6 6f SERMTENOAIC atde system ¢ | upus eryt hemat osus

(SLE), rheurmatoid arthritis, Crohn's dis

psori asis, t0|ﬁﬁﬂﬂ@‘?ﬂWﬁﬁ%$%?Fﬁﬁ%ﬁF%0%g%§§$§f”mp““ngﬂm7
Meihinb la&le sEGERE 88 ifsrth iASKYIIDNMY, SHPIMAYOi2t SBQ IWasi, RESE@ ID
&@ ‘and penphi gus vul garis. Such anti bodi es may
al’so” be used to prevent rejection of organ and tissue

gr af t Swhiteis URPNVEI&IAY cauftamUNe responses, to treat

| ynphomas by tar etln and killin hoc

to deliver Poxing® %ﬁ@ L g%@?+éﬁﬁﬂwﬁxég@%“T?@noamd
g’ﬂ:@lﬂ@dfs 71 BiRb gk 35)55@?9 Iﬂjﬁrm(ﬂ: THE dDRAW NGS/ Fl G]EJRES A
igure 1 sets forth the am no aci uences rt

H1286 vari abl e h%QPW&SWHSHPv(%%@“P‘Da ezgﬂ)ncwa%EévsseEQ D

VEOt®ie |ight domain (SEQ ID NO 10) for the origina
humani zed nurine anti-CD20 nonocl onal anti body (mAb
1097). The residues making up the

~conpl enentarity-determ ning regions (CDRlL, CDR2, and
CDR3) for each variable domain are underlined.

‘Figure 2 shows the substitutions nade w thin CDR3 of

t he H1286 vari abl e heavy donagf of the humani zed

murine anti-CD20 mAb 1097 (this CDR3 is designated
"271") to produce the 1236 (SEQID NO!), 1237 (SEQ ID
NO 2), and 1238 (SEQ ID NO 3) optim zed CDR3s (see
Exanple 1). The 271 CDRS sequence. 5(SEQ ID hE)SO) is

N a ' P g——. o




15CDR2, -and CDR3, respectively, for each variable
domain are underlined. Figure 4 sets forth the coding
“sequences for the optim zed H1569 (SEQ I D NO 19),

H1570 (SEQ I D NO 20), and HI 571 (SEQ I D NO 21)

vari abl e heavy domai ns. Figure 5 sets forth
the amno acid (SEQ ID NGO 10) and coding (SEQ ID

20NO. 23) seq@yuencaEDR3rconbesihg3h3 antiab b(ﬂcﬂ)heQUéricgm foekh i BQ 1D

o S RRe Fery AR ERRSPER SR AT 1 CPEC o

6A- 6D sinensinra@Simtisogbul ¢ehipfiging pee@w denhdity affdagid VL domam

CBrBHEED ot R RUSRrIeR G R NGB (DO

rbiummﬁﬁ%)onﬁmﬂﬂbng specificity of these optinized

Cooo+ BEACEBFITEC! Brih KOwt » TRROT <y aHEGhe (Biogth dned

6@)qgveand CD20- NSO (Flgure 6D) was assessed by

Fl t Assay .Tech
Exanp B 2 Sy 194 BT S0 R Sra RO P Fp Rt ggosiobutin
n@fmeﬁ@fﬁ@anhunan CD20. . Figure 7 shows

result nurln 2H7 Dbl in say to dete
eptoph SO fh oyl e Al bad Mg fice o
- adefink23®vas conpared to mAb 271. The optim zed mAbs

gl l'_ ['i?noegtﬂtgz@%&ﬁtl Qs(eggc]st,gtg%gep Y (fai A?vanAFcoﬁég}51n§ the VCCtOInPdf%ned
05&&827/333624 ) Flgure 8. shoms results of a
0 -ra e ass t.o dete

 dependdit CEgeaR g %re( ey ot B e 2B ggoelobulin

123¥spedfichll} Bd8s @CIRONQApesing 6u1ﬁﬂﬂbg P& host dd1Eas ApfiricdaBRE, and -

" mAbs have. ncreaﬁed CDC functional activity relative

t &PYFERE L BFBAe P B b 271. See Exanple 2. 5Figure 9

s hows - iesfitdefith @bpeatthlOG Hrad Salyanti@miRdo@ibllingroduced by the method of
%bod dgpendent cell'ular cytotoxicity (ADCC) :
?H”teﬁv/“ BEPEHti mi zed mAbs 1236, 1237, and 1238

ag ai nstn Daktekinth Bpe@Etheeeeis poviasd the Mpall etleffadtive dm‘Nﬁnth?]t composition
The optim zed | east

activit
e GUIRTSITE e g peRe “EJB gseﬁaad ?b8?’e ‘éaﬂgc‘g’éeé’ E%’éﬁ‘ﬁ‘fnéem for
2 trealidfrb @aticer id B ssh@WsvheRBlshidSamder @ agdbdifed wiltPOPL®SipSessing cells in
'ass§¥ﬁ§|ndependent of CDC and ADCC activity) to
“fle apoptosi s activity of optinized mibs 1236,
1237, aidkelchtBnth@sietrstheBamasvidddthy use of zhfefﬁ&tlv@ @ﬂfpaft @flthe

to mAb ich served. as i S
SRR bR Genen o i Seaf B e S e oty 1 A Biing growth or
i Bdfeehiqioa pOPid@shihudan BRBIL AtkreiSal dodiapks io bd bhnt@ted vith said
1é sits forth the amno acid sequences for the H1639
“Fabl e heavy domain (SEQ ID NO 16) and L373 '
var i ablreanlcightebntt adpattthérSEQroidiGhe ukO i dn@tfe@ivt afibwne df the .
mAb 1589, The r siq%$s. king up th ) S
C CRBITRRRRY S 5/ R PRI P R ERE 4 eqdicamepySpinhibifipe erowth of
CBRIR3r cklrof Bagh livAgt, abhkeindaidanddicament igrd ®& bonfetd with said cancer
cells. o _
In a nineteenth aspect, there is provided the use of an effective amount of the
immunoglobulin as defined above in the manufacture of a medicament for treating an .
autoimmune disease or inﬂamma';ory disease in a subject, wherein said disease is associated

with CD20-expressing cells in said subject.



Figure 12 sets forth the codi ng sequences for the

- H1639 vari abl e heavy 20 domain (SEQ I D NGO 22) and L373
variable light domain (SEQ ID NO 23) within the heavy

and |ight chains, respectively, of optimzed mAb 1589.

Codons for the CDR1, CDR2, and CDR3, respectively, of

the vary; aaglx @ntréﬁ’laa\éyeca ﬁﬁire\{%rb\@@édea dhhrgﬁéeuqmrﬂﬁ)sﬁﬁﬁcompnsmo the

under |l i ne Figure shows results of a nurine 2H7

bl owkineglobdinay @bw@épé?n1ne epi t ope 25recognition of

optim zed mAbs 1588, 1589, 1590, 1652, and 1692 as

conpar egh e elbdiinel 3 the@gRdsiné anetieds dlthe Aertindd dymmidh

11, optimzed mAb 1237, and rituximab (Rituxan(r)).

W aémitibesing oaapicpbhthertperticely s Begtird dgw oEbRBEFRACCUGH | t est ed

c?mérgﬁt{bg Gmp%@né Bﬂmﬂl@i@ﬁtomaknnwdneaw%h@ﬂwmglg ERgnieRPes .

LEGAL. 02/ %053%@ {f No
os@%ﬂzﬂﬁ gfsd%‘?aves ﬂlemf Dr‘-ﬁffﬁﬁf agsoqye *"spuisi‘“ Gt
as Slalydetaﬁxmdﬁhﬁﬂ'dise%s cincers artdi ovgant gnd @fsummtﬂ najegteds. nAbs
15 1589, 159 a i i
(NEDIPHRRRT R B et n o B} 872 n 8084 DB SiRnE Mg
11nonéfhdgl@bﬂ)rmﬂ1m@b (hngbgri@symphms PR pdifte eradetymphgmas,
: ge&@ﬁw gﬁgﬁoﬂ{ag) gs&i@h@alsegsl@qcﬁta%buoemic 1akdnkidl ty than

- .does See Exa ures 15A and

le 4,
| SRR e Ry PR ey s B e coc
act i Vi payticOter Aafirhriing @idea80bnteip BB fol b3 nenthBHY the hethads and
1692 agai nst two target B-CLL cel
( F9iqhe @sclasy inclide et LRISFE! ﬁaﬁwéé@éhe@?%%ﬁﬁié‘?e
t ocmlmaths@hhspsmed fuenimamile tiRandbocyrangtls plpuraamueltipipscierdsiz.e d
R RUAG Sodes
RS Koo OB E o i i e ogopdulls
4, may also be usadgwrevemeremmf o pldtissupgrafis bysyopepsing
Of i iniduBe RspoRYs, ¥dhedﬂ9r@;5hmnmby G%n@&hd Wilih gy B Ofmphidytesyi zed
mAbs 1588, 1590, 652 gg lfacmcnonpared to mb 271
arfBd G PEIFHIows B e |'“SB%° YHE" mabs have - |

i ncreased CDC functional activity relative to that

observed dﬁi&f ﬁ@g?ﬁy res 17A and:
17B shOM/resuﬁﬁg;o Ioﬁgﬁ ra |o£g$¢§g%%%%&§ssay to
 det er rigve LGBCfontbtheaming agif scaypneepfoy BeHigke yerpblsdeavy 589,

: 1%8’9&111 &B8% N@@? 4192 7288t ightdoRah EQED N¥Lo) &8 kte

i nes Daudl cells (Fi S cells-
(m'%fu# mpnipsd mugige Et?rfﬁ)%%é‘tf"?%“f'ﬁa‘?”%ﬁ%%%%})fw mAb
2 feliduc® REKinE up @tk coRPlcthdatity-derdninieg@tibns €CRRNIODBL, amfb 11

( n_the gures). .See Exanple 4.
gé%&?rﬁéﬁfg}ﬁwﬁaﬂ'i e uﬁ%\a}nédesul ts of a
non-radi oactive CDC assay to determ ne CDC act|V|ty of
optim zed mibs 1588, 1589, 1590, 1652, and 1692
agai nst -two target B-CLL cell lines, EHEB cells’
(Fi.gure 18A) and MEC-1 cells (Figure 18B), as conpared
to that observed for mAb 271, optim zed mAb 1237, and
negative control mAb 11 (designated "NEG' in these
figures). See Exanple 4. 25Fi gures 19A and 19B show
results of a non-radioactive CDC assay to determ ne
CDC activity of optimzed mAbs 1588, 1589, 1590, 1652,
and 1692 agalnst two target EBV-transformed B cel
lines ("normal" B cells), SS BLCL cells (Figure 19A)
and Mel K BLCL cells (Figure 19B), as conpared to that
observed for mAb 271
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optimzed mAb 1237, and negative control mAb 11
(designated "NEG' in these 30figures). See Exanple 4.
- 6 - LEGALO2/30555587v | AttyDkt No. 050827/ 333624
woRoge 720 shows results of an ADCC assay R@/&$e0@0§9p1re
ADCC activity of optimzed mAbs 1588, 1589, 1590,
1652, and 1692 agai nst Daudi (NHL) cells as conpared
to mAb 271, optim zed mAb 1237, and control 1gG The
opti ni FemraRmbewsbesabsiams medq ity CPRbe! thed 's’;ﬁ(mainalr‘e to
t hﬂ&av?@o?ﬁa‘fnvcﬁ ¢he fhhanBNP marnk antS@@Z(Eﬁiﬂm‘ﬁ (ftis CORzgure 21

R T BT e M SR N Y
and23BGSE) HysO N péptiMzed CDRB-(kk IE)&ampiad sTie27¢ GPRAkedent®

SRR OB RS M d A5 e BRI oPAOLE Rl i o e

activit . I's simlar
t hatavphaisrof the cipgricysing/tman gatpC pody knowmijag ;8 22
Dgxg@xuaalgl rect apoptosis assay (i ndependent of CDC and

t t det f
oot m Jaeht T st S 550 TG o SBEM Rl i it igkh I o°
( Nmu)mcneb S ST SEQTPHOSE), 416 RSB (3EQ TRNG: umanm haakyi ch
ose X.f?nsaﬁlEﬁ%oﬂnﬁ'r%‘t,%i?eeopﬁf?ﬂeé PJ36 CHRS (@Rf b %dH'ﬂB%S are

ective at umgg 88 0sl s as rnAb 271. See
Exawmr@eszthe Pligigpd! 2BCRRDEEATR NN Dsand 11 & LehBPEchood
as pmikdd 1633;@51{@ 0eQ aeNb:3ki kdch %hé@o@xﬁﬁﬂe&’k&ﬁbl@fxeavy

opt. m.zed 8 5

oD S ST BT bR Larpaied bt B BN G St
0 ptoptimizeden ANIARG, 2B 723 7T e no/dt i288. ZBd ravidAds snakiag ep CDR 1,

eq I & v ai cfifld s as

15 %D‘é{?e‘éﬁ‘EDﬁ%&%ﬁéﬁ Gy, é&(%&cﬁ QQ@H% A&k &Q@SrgirrglgédMA ~nd
24B shoW“‘fféé Aty fgriiptpe %Pdwaéqqeenmsé%fdhea@@aye% 1562 t5ERHPne
celNo: B9 kiikto (GQ%WNO\QM yn(ﬂfllS@p@SIEQ]IDQﬂb MB&ia8168&yy 1589,
1590 1652, 1692 against two target B-CLL cell

i I9B2INSELER cel | s (Figure 24A) and MEG-1 cells (Figure

24 B) asfigonparsdalthit: amiiy a2 ISEED N1 0 eding QRS

20T NYPBH LA {pé\feizhﬁ%ﬁamsghmhsm TRUREL 80 ol S

agal ns ese |'s as conpar ed .
Ex atfpensesdor G} ghRe %C%%ngeﬁté@m %f%uwf“a%‘ ADCC
\NhOl e- bitiQed sasseayiow RslebEYiNE pARADCE, REtiviAY hidanized

oD ARSI B AP 7 e e 1o R Y e B e

( rﬂcnuemé to rBixresb). Bindi sp@ifivity efdhesoptimize@TAbsfidCHO cells
250P% sqm,q GRICHAR; ga%%x) cBB@ ERLCLI EEde E'ﬁ’)bé[ﬁ@&ﬁo vector

equl v l'ent or ySI S agal nst hese cells as

C orgfjéq-r%gp)t ghd ICPA?) b@@iFlng%@DEy(aéﬁﬁFSéedépy Flur07netnc Microvolume
L Eﬁ%ag 2é&955§5ﬁA1ﬂ-%$ ydipleNO N@bm&ﬁ@ﬁ%a cell line that

ure 26 sh ﬁﬁ ngéldlts of an in vivo test of

optl?‘?lnﬁ SaP RUMEAT"Zed "ant i - nouse CD20 nonocl onal
ant i bodfigut&BGotvoreghdtt eframunige 2HikEblepbing wisayto dftermiio cli®BO i n
30a %U%“ltlog%k J)pt%‘?z@ QA@I F23679§'?/' and-wﬁi mnpllég% AR tﬂoﬁ% i's

veatg onln t he survi val mce wt
hur?atﬁ“ iefhbs @ rqcog%@ﬁtslgﬁaafetegﬂopsww%p IS@ Hyampje 2.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON | . DEFI NI TI ONS
It is to be noted that the term™"a" or "an" entity
refers to one or nore of that entity; for exanple, "an
woaisioe G20 anti body" is understood to reprRIEFROGHISr
nor e 10anti-CI20 antibodies. As such, the terns "a"
(or "an"), "one or nore," and "at |east one" can be
used |nterchangeably her ei n. As used herein, the
t er m " thigwpr8'shevesf resulis ¢fe CRIO-mMeefpratessiay ‘Od@lel‘m‘@‘-‘rf@WPﬁmﬁﬁd
pr gl:ﬂeﬂ‘x(ﬁﬁ@%@ﬁ‘icuﬁ’li@gtp&f opﬁ‘iﬂké&mtl 239, 138 Nin@ M 38 a:ﬂ(d)n@lirkd
pre-cancerous cel ti.ss

andp “"&‘%\?17de%‘if§’“mfzé‘? ‘§f“b5t VedPCf%jlégch‘? Cg‘gnct“ﬂ'éa?%%'y‘? rSIIatwé ical
15(ﬂﬁrkd>hMealfor|nn\brmmmle$xixﬁ1ﬂaz is typically characterized

by unr qg ul ea9t s%ows rebutti 9 \M)EC EWLtgr?rh&fan%G G @erpendent .

| ncl ude Imte oma and | eukem a.
Asccjbllaldcymcrxmﬁm(/\l?(l?@ a@tevtwpfqy@mygb@ébsdé% 1837 mwddtded to

e n Qmmdﬁaéét Qaid la@Jompﬂ'Qd ¥ Rt eI'he@§t1dﬂN@éd| m S hﬂleu ral
eptides,”

£ s ey irr i PR By e s
(alzso known as peptide 20bonds). The term
" pol ypept i de’, ref er N : ; o or
10,bre” hrinitss Dehrd Bl prd Rk ap R ) (FORLIG G crid e
| erdR0E asfivivhie dgprm@popwrﬁ adiviopefgpiiniedd mfisg s fdésnd
tripal tgiuﬁ’s@ RamRI(NIDRSRS ds d@fpared W@A@Bﬂ,and mamn n®vh&6 isdatv ed
chain,”™ or any other tamu edto a cha

fer
chat 1§ ‘SB“VPetC\RHr%rT‘Y?BP‘é“‘é% a%.aa e“évreé‘ i E1"g "c‘i"é’Bém thi n
t henAteX7i n$deiE@ammdd 2." pol ypept i de, and the term
15 . pol ype[p regj Fl se%?(%th% Enﬁl%th gl??ﬁxe%@g f&'fthe 141639 variable heavy

25i nt er changea hese terns. The term
poiloype ﬁﬁEiQJFQ NG: $6)ah<§le37? M%féhlﬁ Heht demainSER 1P O Wéfor

pr Qgigi&i o PRt ﬂﬁmrda&sxnamg Pk édncpaan{ema@ry@étemheng

poI ypeptl de, inclu tati
o1 yees (ot orDRE sl RS e shistlshon g b poggines.
am dat i Bigyre Ueseis Varthitieabdingsetpenden nthe pil @eetablydidyl ocki ng

2(9 r 0(1%91% (fl{l)el\% g%‘? aftd ﬁ?? @é’r%gl@ 'llglg ﬁomgdSﬁEQQme) Q’Mhm the

hon~nar ura 0 urrlng amno acid (g) eptlde may
be t@emavblcghe@am ERReELVE mﬁoaqlmlmddw’d@ﬁé%\l %‘B‘E} %féhequRl
pr Qﬂj@e%d@l@e@ﬁﬁ@ivﬂ@m tht €410 h@@yand bhﬁableSnglﬁt(ﬂbmams are
necessarl ly translated from a desi gnated nucleic acid
secﬂ?%‘iﬁ d ¢ may be generated in any manner, including
by chenfigat 1Bshovdresitsof a-muine 2HEGBAKDR 1&3@55568@01Alemi5¢[xbt
2%'0 re(%oglgt%%twf §;§%?%661A'%‘5 Ps‘%%yleﬁ‘@tl!sdéem@ﬁ ahd“ﬁwt stc%ﬂ erﬂo may

or nore, or nore,
noreAb 27, r@gat%w@trolzzsnb@ﬁy HHb &L OHG‘“%PF TH1@37. o rS'fX”ﬁz(?r e,

1OQRQﬁxaHm)r @vlchMx@qu&mff the né@@ve&hnt{w R festdd AABs rEdogiiiey th
re am Pol ypepti des may have a

def'F‘i’i‘@ ?f’rr?P"é’ H?WH%‘F&% éaﬂpffc ure, although they do

not necessarily have
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5such structure. Polypeptides with a defined

t hree-di nensi onal structure are referred to as fol ded,

and pol ypeptides that do not possess a defined
wot2hs@es7di nensi onal structure, but rather T/ &BAWHES0RS

| arge nunber of different conformations, are referred

to as unfol ded. As used herein, the termglycoprotein

refers to a protein coupled to at |east one

car boh\Fitueet ¢ shryis egsyltstoRatDE gssait tp deBinc PG 11 ebt ei n

@ptﬁ‘rﬁze@%@m58@01'3§@|15t)0ng55@ran(ﬁl@@ﬁﬁainﬁﬂ@@d’ﬂi)@@ﬂ(bﬁﬂ[)lcﬂg
si de chain of an ani.no amgres Sm%g 2j'a7sAr|ne
r e &5 @oeared o git obsssued LYY &/ &dil %Op"m‘ze A
"1 sgtinatea dnAbp @nyipRDh édike: PeatcaCDE sigwembl actinaly ulam thes mAb
de?i“V%t Xam thereof is intended a polypeptide that is

WO atural mlieu. No art|cul ar | evel of
puri fi cfagure@ hSA gndrlEB showeebultyd e §9Y 1, detgpnifesep Grediyity

DOLoV&)%lmzb&iﬁAG@Bs@Qsm 5oy adssf mmsdz@gansst gbachhega BOCLL cell
nat ural environnen uced
poligsseigthifyets @f%reﬂ%’& agﬁﬁfﬁﬁbt&?ﬁ @é%ﬁq BSSEPagd P thaty o
CORBefed BEmAB of lamad 1 f,and grimpedeAbf 237h éllioptireirdingybs havs
IOar El"ncﬂag'%ed gBCQUnC{l ngloac %ngtwgglmeﬂ I ?e%%x‘ruﬂﬁé4 have been

fract nat arti al or substantially
purl fi éﬂglml%hwsﬁfp'ﬁs&ﬁ? £0¢ e, aSSN et fd¥d as
POLYREPLE %I mAtksasm e Nissa, a[\ﬂemz aficoaipered foagBEATL S,

20d t t f f
orgbmprrareat 4 Aottt hER ErepabPe dfLSEE,

fI‘a&@i”tﬁl‘hla,twetoﬂﬂt‘db&ﬂe,dforhd’é)ﬂﬁva?eeﬁ‘ﬂeamplea’nd anal 09" when
15 eferri ﬁgrésq ﬂalnﬁd %%Qv AL mq)'ol?ﬁldBEcn@@&b@Qny to

pol ypepttdes o present invention incl|ude

any
O|d9tp@pt[q %act‘h‘a’t(’f pmqeﬁ mgybs | B8P8% HRSs 19P2.1apde1692 agamst
an%&@% RN N Gin B] ORAT dell QA Bight ltAan&:mmes&mmdqngﬂa@ 17B),
y

anti bo or antl bo p ent i an.

Fr g Rswsd srthass 8‘?%8%?*%%3 8%‘“‘?&“8%}3 Lo R o
| nebuteempb 0t @edignbied NEGGmdeeSigures. SwelEkarepde Hel et i on
JI‘ agmenﬁ" res 1§A§ iS‘Bl &Fﬁ‘&lt?@@d%br) 'ra‘&;o@d?&é égéxssg)r@gnrent S

di scussed el sewhere ere|n Variants of anti-CD

antdetooeliceGDGrre vigf ppsimiged guiby hst 18 459F 19°hend fﬁéé é%ﬂ““

l ln\/r@sltalr mcngkﬂdﬁmeg‘ Eaﬁmk&@ﬁe maseﬁdlmwlah@vmguream@)

al so po i des red a yences

ues el Aok EReEL e ol SRl BRe Y el SR

i Nseittdl ouAS . 11 BRYamicd NEG mweﬁdems}n&elfmahmw or be
Lf10n- nat HgﬁLs MG%& ucelgstQ BrdYahWoRthd e @HEUERY B9

varil ants g usi n art - known nut agene3| S
t ecdstermejues? vawqtmﬁ‘ppwpeyw 1 38! Sy 5o Higr g 1092 against
CONGE fYRl ENE s foRRJA-ECRN Sk Cabimal BAg¥II9), OSS&EHC(I censQ(Frgure

LEGAL 02/ 050827
sub@ﬁ??ﬁgﬂgggggggﬂﬁf' %h&6?5(ﬂﬁm? orﬁésil§ Wﬁﬂﬁﬁmﬁﬁ£7aﬁ
ant dptiG220man 1135 0dd egative dorenat mbp ty(dpangtpE INEGH esthest  t he
3@re§gg£ isoveni.Ler, are polypeptides that have been
SO as to exhibit additional features not found
on the reference anti body or anti body pol ypepti de of
the invention. Exanples include fusion proteins.
Vari ant 5pol ypeptides may al so be referred to herein
as "pol ypeptide anal ogs." Ag_used herein a
" defsb@toswen of an anti-CD20 anti body r@nranbdbody
pol ypeptide refers to a subject



pol ypepti de having one or nore residues chemcally

derivati zed by reaction of a functional side group.

Al so included as "derivatives" are those ti des that
WOBM%3M one or more naturally occurring a%’ﬁ‘és 2003025

derivatives of the twenty standard am no 10aci ds. For

exanpl e, 4- hydroxyproline may be substituted for

prolin r ox i n bst i

lysin e%’l%lre r%gt %%)&is Hele{s o? anngD% Xss 20 geﬁ%rm{ne fl\uthg'lc?wtly of

hi sitindzed @iAbh bTR8SER?, NESOENP2, bed Kb sgainstRaadi (NOE) ey dsne;

an gon%l}eh IEU &b f‘ﬁ}/opgﬁuz%@mgB Iy ﬁﬁt aﬁlg c«gn@r()l Ig(g S‘l‘l%ptlmnzed mAbs
The term "po I%nuc eotide" is intended to enconp ass a

si AYGIARICGRGRYR et s SEPS hyREsTved s mAbdr b Sep it

saci ds, raguek 7168h@¥sSesta ofitn ABOL ads8do Beiernéie o\ DaIT adtivigloecul e
or construct . S e SHi
Or PR 1o, Py SREGETAE 1) by R
c oneemted trradb PHosppnirdd @éb é237ayd dongol 18G nbire-optimized mAbs

CORME 'Atxjc@ﬂa%hw@ @AFkis CigilBr to th%'l‘trl)b&ﬂ:megi ?or QQJBQ7 1.58¢6 hxﬁﬁ)lef pund
in peptide nucleic acids ((PNA)) he term "nucl eic

aci d"  riequErs shysgifeco PGS Wé‘“‘i’ﬁ&%‘]dé‘?t eL G grdsdfrfent s,
lOZOGct@tty) M ridine Riblé\oa‘mr RGABE Sptmm’eeﬁﬁlhﬁ 1438, 1237, and 1238
p0| ams C+amo p\ﬂﬁ) ce%é as ({oml;])dr%é t% mAbrbl‘}? lanedI n?Al?Fll ghl serve

ed a nuclelc acid nol ecu e
DNAlemotth\wmrthahe ma@wbérehbwamv%@tlfq% rdyicing apeptdsis @s
en%“mqapQQLExjﬁmy@xanple a reconbi nant polynucleotide
encodi ng an_anti-CD20 a tlbodélcontalned in a vecto

i s condi & BETEsrased? f"B?'e Phed a5ty roleteamigs ool frdlingy esent
15 nv@Rtty efvptidradéd iveds 1638angh £is9®f ésamnusmzagmlst Daudi (NHL)

po'céfl ‘é&'o?no%madto m%t Pile r%doeu&scdon'{?b (AR TRQ Xmlzé%! [ﬁ% é.

het'er ol og ost cells oP

( pa‘mtl\ra&h! oy bm‘:r lsuwwtthe@l qeyﬁ)alq painared ¢ redl 27de§eq Fxample

solgution. |solated RNA nol ecul es include in vivo or in

vitro RNA transcr.i ts of ynucl eot i des of t

pr esentF iU &t P F@HVEFEHMB6VVH3@P@6?@H%§“%W“ﬁﬁ%\e|c
20ac ikdisngactoty of apgmized mAes 198% $ERM 1500652t arir 692aphine rwo

i ncl C t

gar%%gﬁ ax CE‘u FTT%L %&g oo ﬁ%gﬂ%&? @%nggﬁéfgﬁg gblrg z@ s\

or compprrad m;rlnﬁ é71am¢ @glmw&ti oy 1817 mbneptigniget mas bave

Pr Qiafhs or Bét@Pl?Qﬁ@ganhétﬂ@wallssdsE aRll tAmAlb B8NS SEd BainB

t erm nat or LEGAL02/ 30555587v IAttkat No.

05d827; 333624 As used herein, a "coding region”
25 S a pdiigurdd’ sbdwshesolsaif en ADCA wﬂlb\laiblood)ﬂsd} 3¢ &etadhine adON'S

t N d don"
(PSR 58, 26 Bon M IIB ARl R cg0 o
ac itrgnsfarmedihselihioe Mol lddrErprna” Becllsis rorpfared tomdp Ay and

r egbtqmzedblm:b me T @mﬁhﬂﬁ nH HER EQBvalchQr b&WARTN Lainst
pronoters, bosone. bj.ndi ngﬁﬁ‘SI tes, btranscri ptl onal

tef%?ﬂﬁ%ﬁ?gmmﬁﬁﬁFﬁﬁébzﬁnae a"plffe are not part of a
coding region. Two or nore coding regions of the
present invention can be present in a single

pol ynucl eoti de construct, e.g., on a single vector, or
i n separate polynucl eotide constructs, e.g., on
separate (different) vectors. Furthernore, any vector
may contain a single coding7fegion, or may conprise

t WoFeO e codi ng regi ons, e.g., a stiyPe®tOVECt or
may separately encode an i mmunogl obul i n heavy chain
vari abl e regi on and an i mmunogl obulin |ight chain
variable region. In addition, a vector,

pol ynucl eoti de, or nucleic acid of the invention may
encode het erol ogous codi ng regions, either fused or
unfused to a nucl eic acid encoding an anti-CD20

anti body or fragnent, variant, or



derivative thereof. Heterol ogous coding regions

include without limtation 15specialized el enents or

notifs, such as a secretory signal peptide or a
Whatsdedl’bgous functi onal domai n. | N BEFUKRPIT/080925

enbodi nents, the polynucleotide or nucleic acid is

DNA. In the case of DNA, a polynucleotide conprising a

nucl ei ¢_acid that encodes a pol ypeptide normally may

i ncl ude ' ETOSHBtSErulRiPbE Ve Helo! pRUAHESE bypanizghang rmouse

t r @ngd abhceldng amnibbdy 1520 ldewieshaapiiir il MARSBOGH Abadi

\gls t§eo lcx%g({egira t morzriolr eg Iﬁglérl]%g t%o«?y 1% &ff Apvefao?rolgn%,%]ée survival

pr otimice Wltlehl@an DaU(#bodllwpmgtalftd eSee Esampésioci at ed with one

sor nmore regul atory sequences in such a way as to pl ace

expression of the aene Eroduct under the influence or

control of tRET’?‘IéE IRESGRIPTERY QEAEE(NYENTIRY DNA
f r agnemerFIITIas as a pol ypepti de codi ng regi on and a

pr ormt q{ 1S %SD% 9%'6(?&1%%6% 5ﬂt'l'lh§‘r eV\gnt' IQI} I'CFCI'S (pne or m0|¥ Of that
associ at e uction o SO SIS A AR BT PR ¢ s
i nentie far exampter 'iapﬁlitbﬂDZS)faﬂnW lemdo'dﬂomjo rdpesaiegic pedorgene

10P" Qe b dfes. t/ﬂ%u&@ﬁlgfeﬁnsog {ohe‘ml "‘Bw%oge’ta\’l\@‘eaple&she
two DNA fragnents @g)znot erfere wth the ability

of °Fh &R BB LY IR SN IS Dry sequences to direct the
expr essismsedditreinhide tge:n'eumxrrbd&tstto ail nebpthsc Ecirgeowti 4nld t he
abh o‘ {e%tlgngakel?l?er %% Eﬁ)eg Ce)m(g :}IP ? cancé%(iﬁg{éellg?rgi dﬁ;};neﬁ: h aa
nucl ei dhatsie "ézwe@ d#ndgeancenus’ ylp@p'@ pd@sqnbe thhphypirlogreater
15vvasonea@.a#alnﬁn@falseﬁai Bellchy dhidnsEEd H%tuh%n&iéd &hghwiucl ei c
be a cell-specrfic pronoter

'II' c{gr onpt er na

t hﬁfa“t?e BLPRLaBeobi Frapordimirelie b B feukami DNA. on y

- 11 - Ashtelbeih 305BmbGélypdpAdd DkitndNDto eRoRBdd 4 38@&24

| N r L | er tg t contr
Mgﬁl{i@' amx Ql?zg g)?u%l ppog?.)r&tlaes a{; 1ig pcresq% a Fr)lr)l cuge RIposed (P

opé‘PWf%am'r‘@tﬁ“bt@G‘rfb’ linkgdcby emisin Sendp f@tsp srownas paphidet | on

203| g(ﬂﬁi)sil‘hect@ffh J@&y&ﬁﬁ({eamfe\‘b t@ﬁlﬁ%b@&e&talm dtlwd B8nore amino
t cell-s eC|f|Ctranscr|pt|0n.

cl.eoti de to dire
F‘%’Jﬁbﬂ“ﬁ%@? BerstiErea %"ﬁﬂ? %‘F?ﬁé’}off‘}ea’ff@e% B srtdent r ol
r eglpmnSesans:pddes cliggpeatidbset peoin,” Shinoakid @hayn,'0dr any other term
tr r | are known
S k?{é?% étgrttb 9 aﬁlqul{dﬂ‘ﬁ_ Ft%g Opmér 1n0 301 S aﬁe mguéeg w1t?1n the

ed inthe art ese | nc tion,
t r diistien pft"pAypeptistst’ pel the e cmls'pqphw" nfaubﬂzttspd)nstftarh of, or

25 Vefnteﬁﬁﬁx%%@lﬁﬂlh'aﬁy of TG AR, Tpé’tgnﬂ}‘at)lyﬂ)elpmet 8dish Qtended to
go rf#ife" Enhancer segnents from cytomegal oviruses
( t [F&" PUE R OIS PTG B catipns OE%ﬁy%wemd&nmwdtnﬁ
I nivitlont IA)ifatisl giycasyladion, detylddiof, ph@pl@adtiyn, pmalatidner ) , and
re I, 100X her
L r AR 67 RN Bl BBl i RO ol il il o
f r BAdifariendtyrar-aatyellyescustingreming agids. | Apolypertide shplsiderived

30 pr ﬁ&rﬁh Hdrurh%\mdg&ag&ﬂw $ pRRIAPPEre B h AR o100 1b00L Ry S
uences ca able of controlllng gene

ex?)erceesgaélllv tﬁmﬁfﬁeds fe 3 6|g?aéed & ci §i csamd sequence. It may be genérated

in any manner, including by chemical synthesis.
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Addi tional suitable transcription control regions
i nclude tissue-specific pronoters and enhancers as
wel | “as | ynphoki ne-induci ble pronoters (e.g

WOROHA617@r s i nduci bl e by 15interferons or |?ﬁ1€é¥5}2@l}4@%§)
Simlarly, a variety of translation control elenents
are known to those of ordinary skill in the art. These
include, but are not limted to, ribosone binding
sites, 4pohxpeptde PO MIREPLI R ObFe CERRITAF BT %Hd‘%ﬂﬁf‘s
ando &l rﬁrrfano Sr rﬁi@é 2§ 60mdre, G0PhEE 70 BNt 966 or(xmﬂer pocadl ar | y
?2]“{8?3:‘ gdg oF 810@ One r%%trég%os ! thng)ge)amﬁno acgs Po? %ﬁ%ﬁes may
enmbodiadeined threa-dpnﬂnymutdt@cmea@h@gh ﬁlnedOpwesemanlydv@nt i on
5'( S sBMructug:r P@W@éﬁﬂhe@ thh g déffﬁ@d tfhl%E anB51JE§lSS§§Jﬁ9@£re Rived to

nucl eoti de and nucl ei ¢ acid coding
r e@%f@ gd. gipd rtolyeepﬁri%él@ﬁéo ohRRsYSES aslsfingd (hresedimensiged! sfrueyre.
W bl rackd cdnl aadspah laﬁgédluﬂ@:r bEGitaSs cdnharhatRRG f1e &f&RE toak Or y

or signal, ti % t.the secreL on, Rf
ool JHERE agREE eSSt GOl ol BEh o B PPN Bl

| nveemarbohydrakomwmhﬁtgs azt@chte&h@ tlm pooieh VIhyrp@wtresqomammg ora
10P" %x%{géﬂsco&%ﬁl%gﬁl@éjchg}{ oFRITRlo188 1 &R, 85 NAMRnAeSdug BRI
pe de or secretory |eader sequence that is cleaved
fr W?ﬁée 1#Hf4r e protein once export of the grow ng
pr ot ei rBycdnaisslatad (oK Septidteor b ﬂwg:h:ne mh@m] cﬁfﬂéﬁv@tl\l‘eeﬁelre@ﬂis um
has en init i,n.the art
nr &S P i YIRS rer T B darBly bt Pl o
c elphrificgtemesy raquirgd. H:&vgaaplg ag) nfalateh pedy riepfele fzm denpoyed firgm
15N G RO Sa@fal EdBonRRheY R@&Hbﬁ@ntly \Mydséad b@)gﬁbtﬁi@é’?ﬁlq plofei
the conplete or "full |ength” pept i de roduce a
se E’f%‘i‘“’%@d insfpostegity Ay qQusiqegrd I‘ﬁolﬁfed 1f°rﬁ EUFB%F 9BB‘M’YC(H%°“ e
C emhtae Br recodnBinant GRS &%%JN&MMW&HNMM or partially
050827/ 3 t.he native signal peptide,
or substan 51?1 unﬁeedlrl‘r)ggrll}' sul abL‘;f%cemquehal n or light chain
S| gnal @épmldéd ﬁ@ou.g@ddewf thaprmntowemwalared@gmm ive of
20t h ArivaGaY QRISes, toh ad:naﬁ@gtahmreg&%h beép'tlﬁéé dn@® argy'I cf)l%g&latfon e
secretion of the eptid s operab

"on

as J6eErh o ey Ifn““$“[‘e“t Alvfré’t“h atd?r{)’é'i' "angd’ ﬁ@?ﬂ‘@r 8!‘%5@6%%‘“8 to
rramraCDmnﬁbcgmabr apedy ﬁlceypemrdesa)ffthemﬁekenomednndemlmtanwe
y a a. m & 1 pe
LB, B S E S AR DR 20,
seqm@ﬁ@edm antyporhier wb@u@olmeasdﬂ%thg nengien. i Rregmsnts OfTPA)
2501 pBDAES BBt thCHHEOM i{aR8n include C?[?Z%mw F{ﬁ%ﬁ%ﬁt as \JQN gsnt ion
ant i

is directed to certain anti - di es,
antdi"g‘é)ﬁ Tragrpat n'@ a‘f“‘r‘%?@r‘r%srﬁ’?“s‘.ﬁc 3phqdy fpementy fisgpsseg! ?/‘éet“’h?fés
t haereiaf Vartdnts @681tiSTDRO0 kiitibodibs ayid drbely polpgeptides d0hdprései zed
antj.. ' rin t he
t e?dryn?rﬂlg)lﬁ {%?lu %m@r’ﬁ? ;Q%Ez Intzes ayoevgcgcy glso SDS %ge%ﬁa spv?tg algez
anteiniye d¢idsequencagdid to a@mamlqi @éﬁmblpmqieivgorﬁr AGHETHENS,

30V @RaAdhtsSnay 30 RBFallyQF bhfh in¥dfily&sSurlfs. 166 RadRly QesHES .

nat ur al I%ﬁoccurrl p%hantl body or | rmuno I obuI in

e.
%ftams 8@y B Praigeiisias e R My Ba e FRedres v
f r agpeeptides mlydoniprisedomptvitiye ar doA-canserpNeimisd atid ar t o
anti body nol ecul es. 15The terns "anti body" and
"i mmunogl obul i n" are used i§terchangeably herein.
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An anti body or imunogl obulin conprises at |east the
vari abl e donain of a heavy chain, and normally
conprises at |east the variable domains of a heavy
waocitewads’and a | i ght chain. Basic inmunogl obRdT/¥s82007/080925
structures in vertebrate systens are relatively well
under st ood. See, e.g. FbrIOM/etaI (1988) Anti bodi es:
A Laboratory Manual (2nd 20ed.; Cold Spring Harbor
L aBebptivtiony deletiogs pr additions. Degivaiiyep pf 496-CRQ aniibedies aih nor e
detibbdyRlypMiddsRemt @rremu ThVEROACEE RNk tdes (6@ FAVE b&eR'S

var ous broa ses ol ypepti des that can be
di & ‘ﬁr‘?ﬁ‘ﬁaf‘%tﬂé’g""d‘i 3@}\% featyr Fw”%h@' KTTFPRsq 20RO ar t
Wi hitibagyprobpemitieoftiieatven@ay Pxapipks nsluder fesial ppssnd iVedanas

a A
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917, which are incorporated herein by reference, where
the definitions include overlapping or subsets of
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refer to a CDR of an antibody or variants thereof is
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and used 5herein. The appropriate am no acid residues
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VH CDR3 95-102 95-102 VL CDIgl 24-34 26-32 .
cytomegaloviruses (the immediate early promoter, in conjunction with intron-A),
simian virus 40 (the early promoter), and retroviruses (such as Rous sarcoma virus).
10 Other transcription control regions include those derived from vertebrate genes such
as actin, heat shock protein, bovine growth hormone and rabbit B-globin, as well as
other sequences capable of controlling gene expression in eukaryotic cells.
Additional suitable transcription control regions include tissue-specific promoters and
enhancers as well as lymphokine-inducible promoters (e.g., promoters inducible by
I5  interferons or interleukins).

Similarly, a variety of translation control elements are known to those of
ordinary skill in the art. These include, but are not limited to, ribosome binding sites,
translation initiation and termination codons, and elements derived from
picornaviruses (particularly an internal ribosome entry site, or IRES, also referred to
20  asa CITE sequence).

In other embodiments, a polynucleotide of the present invention is RNA, for
example, in the form of messenger RNA (mRNA).

Polynucleotide and nucleic acid coding regions of the present invention may
be associated with additional coding regions that encode secretory or signal peptides,
25 which direct the secretion of a polypeptide encoded by a polynucleotide of the present
invention. According to the signal hypothesis, proteins secreted by mammalian cells
have a signal peptide or secretory leader sequence that is cleaved from the mature
protein once export of the growing protein chain across the rough endoplasmic
reticulum has been initiated. Those of ordinary skill in the art are aware that
30  polypeptides secreted by vertebrate cells generally have a signal peptide fused to the
N-terminus of the polypeptide, which is cleaved from the complete or "full length"
polypeptide to produce a secreted or "mature” form of the polypeptide. In certain
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light chain. Basic immunoglobulin structures in vertebrate systems are relatively well

understood. See, e.g., Harlow et al. (1988) Antibodies: A Laboratory Manual (2nd

20 ed.; Cold Spring Harbor Laboratory Press).

25

As will be discussed in more detail below, the term "immunoglobulin”
comprises various broad classes of polypeptides that can be distinguished
biochemically. Those skilled in the art will appreciate that heavy chains are classified
as gamma, mu, alpha, delta, or epsilon, (y, y, a, 8, €) with some subclasses among
them (e.g., y1-y4). It is the nature of this chain that determines the "class” of the
antibody as IgG, IgM, IgA, IgD, or IgE, respectively. The immunoglobulin
subclasses (isotypes) e.g., IgG,, IgGg, 1gG;, IgG4, IgA |, etc., are well characterized
and are known to confer functional specialization. Modified versions of cach of these

classes and isotypes are readily discernable to the skilled artisan in view of the instant

30  disclosure and, accordingly, are within the scope of the instant invention. Although

all immunoglobulin classes are clearly within the scope of the present invention, the

following discussion will generally be directed to the IgG class of immunoglobulin

- 13 -
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25p0l ypep‘t1 tha gasprirere Bigis e wo of mgrgdgfipitiens of pian they jused

t Y Rhdatlabgptednigtin tﬂi@ﬁt ate defarash of M@teﬁrpistu@daeﬁr,emaﬂdteﬁﬁﬂho
Lgﬁ[}cglgwfﬁqg%meaglﬁg 1i_n );qq exglfmt igéd toqﬁ eIEt(rrj ne emﬁc exaerle e,
shadsuhgusb ef thaoeed' cothlemchBary défelmlmlumeglorﬂm GOR )atpg!af,t:rlbc the
po'anP@omnélgﬁs am?é/en kegmtm{m% J‘t@é Mg@ ViR tﬁqjab{ﬁ%nsélﬂ%f both

el enent s ., an epi o_[p may i nclu deacarbodydrate
305 dreavy hrgﬁl]ghtc ain polypeptldes his particular region has been describ

Kabat et al. (1983) U.S. Dept. of Health and Human Services, "Sequences of Proteins
of Immunological Interest” and by Chothia and Lesk (1987) J. Mol. Biol. 196:901-
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The m ninum size of a peptide or polypeptide epitope
for an anti body is thought to be about four to five
am no acids. Peptide or polypeptide epitopes
woRb®fogs7apl y contain at | east seven, nore picefugtibbsdorat
| east nine and nost preferably 20between at | east
about 15 to about 30 am no acids. Since a CDR can
recogni ze an antigenic peptide or polypeptide inits
t ept7, @fiyh &romearpdrdie harkinrg reﬁﬂénda whetpk dsfinitgnainclejei t ope
g\elgs%rl%)gﬁng or iuﬁ {g Sogfgnrtleu?(l)'l %Tc’cid res uea \q'leﬁ' 90mp|ar%9 ?%%St e@o&hﬁ? t
inNeth@mﬁamépmpmdfomnpﬁmypewvﬁdéoeﬁDR@b@nmEM@gmized

by vzﬁﬁhtk RO RZEN 1ﬁt@ﬁdeg’g>q)'e %hlgfthets&%e RS Eas 'dé'fl\ﬁ@dgnli QQ:d
contai ns a sequence of | east 4, at 25| east

5| elhwgingThe gppronsigig pmipo a%te@dlﬁf BFSPLOBIPES e CP&a%%deénedat
| eaih ohe @dbve crebitfetblces @t sdt @b beldvbin Table | 8asbmdisonatThe
or OitiiEie Bl SUME ARG sl i Ly e R
" s praednq and b ofifie iR "Thpse skilledgethe prigap youfredndeterhiae whish
antesh&réxormr@éiapamu@rmﬁ%tanﬁe Wbl rbonfidodeia sijuédé 519
donaln and that the binding entails sone 30
HﬁP@ﬁ%ﬂtarlty bet ween the anti gen bindi ng domain and
the epitope. According to this definition, an anti body
i's i - C|ﬁ|cally bi nd" to an epitope when it
bin%%eﬁéﬁﬁhggp Si't ope. via its antigen bi ndi ng domai n
nore readily than ikabswoul d bjiCietitio a - (19 -
LEGALO2(30eBRP87VIAT By DRt NO 59827/ 333624 random
unrel ated epitope! The term'specificify” is used
herein {¥«&§DBRi fy |A&5 rel atiM@&ffinity by which a
certai n[gptbRedy tmnqazto a |0grpai n epi|t ope. For
exanpl ef-anpti-boedy—+ ray—be-deened—toe{have a hi gher
speci fi Vt§bFEr a 643%n epltdﬁgmthan anti body "B," or
ant i body VLQDRmay heosaid to MOmd to epitope "C' with a
hl gher b Hettrythan——t—t f-or—ref at ed epitope
vEEBv ‘pr ergntlalltﬂgwnds it is meant that
thé“ahﬂwbﬁﬂyD%ﬁawhhwﬂaWHwa%WﬁwgﬂwdmﬁﬁméwPfﬁﬁ@*HﬁWé>
I eéighptlensl. ts@gtowd).t woul d bind to a related, simlar,
15honDIogous or anal ogous epitope Thus, an antibody
t hat fen§§§au bi nds” to a give i tope woul d
nmore | |'?<’ g 8 YTt hafroaRer BEe Phane eo OH‘a'n“é?“étt‘EEt
epitadpappli@ble o dn euihbdys Wak o faondidaDaskl i i thel yrt cAAYnambi gously
cr - 1€ t
no%%% (h?sas?gtenY\a)tt Eagaprﬁx’n[bgnjhn%aﬁqn)g\pahgbqg&maBl seqéx(c)rhcg?(waer i t o
bi Frifenge pi tﬂgtexx@pmrtﬁadéatpteew@rﬂ@rwquaw yisetff Ap psehhasels, "Kafied
2ofl hatbeapg"tranetometrhmaerﬁlg SREIs@lrdrby KRS Lt ok US. debat

n the anti s KD f.or he secon
g’%&f‘i‘] ?’Hﬁﬁn gfirﬁ‘fetsl g@"é&%&hﬂd’lr%e‘“°a’ﬁ r%{ﬁ‘t“l"l%‘a%}?%
comlslesteﬂedvﬁeepdmﬁmj reerricesgd thanimigen gsetide enind alid y | f
it |l at is
el%l%pcj, ;Q)gig%r% rhor htg éb%@R]lnBO%Pt%ru a eéep bﬁlﬂm?ﬁrﬁ%& {1¥ar&ﬁt (gr
anfitrbaw ﬂs:rekt?fﬁt@rpretnémse@aw sprirdiegye the Kabay pynliseans
25N0RyslelnM ti ng exanpl e, an antibody may be considered to
bind a first epitope preferentially if it binds the
first epitope wth an affiﬁlty that is at |least two
or der$,,QfTBgNi tude | ess tHAN the ant, Bodys. &R, f or
the second epitope. 20In another non-limting exanple,
an anti body may be considered to bind a first epitope
preferentially if it binds the first epitope with an
off rate (k(off)) that is less than the anti body's
k(of f) for the second epitope. In another non-limting
exanpl e, an anti body may be considered to bind a first
epitope preferentially if it binds the first epitope
wth an affinity that is at |east one order of
magni tude | ess than the antibody's




25k(off) for the second epitope. |In another
non-limting exanple, an anti body may be considered to
bind a first epitope preferentially if it binds the

wd dobdszAPi tope with an affinity that is atpde@siorodors
orders of magnitude | ess than the antibody's k(off)
for the second epitope. An antibody or antigen-binding
fragnent, variant, or derivative disclosed 30 herein
may be 18 adnchlill epelibsnle Beatyadhgia tvarpble ydgRp] refdeeddd sCV 05 &dms
herei n.or a fragment .or thereof with
rat's TRL OFFS) o s eea aerﬁ“ab"rdqfté“'“’d‘é?“ bFe ey °§‘<“‘ib’qp s ec 1,
10v@riableeggjonHany ﬂm@erd?n@é drom, cormentm@al BntibedesyVuhmalwle (a)

pr %TO?JI%E’IIO obid BmfAb Qél&cﬁqj%e Q%ht Elﬁﬁl cbrﬂ%‘?ﬂ&ﬂa&%f WEXS com%ged' to
LEGAL 0555587V1Atté|)ﬁ 0827/ 33362 be said

5t o tsicAmEseening k&ien Fofun loa@r GP% Inogdlenddp dhefregyenty

f r aghiRetce 6ffa dwalfidettnd bddesed CORMakdCIBRB iV Hr at e (k( of f ) )
llgsg gg%rt]ikooc{les Or ailggeg bmdmgi(raélhgcﬁs% Vfaané orldo nv]'fltlveigwgbf 0§ the
5 Javeioy inglede, hut arg notdignitpd @e@lyzlon%nncamlwb ahyltigecific,

anmhr%nmmangw&M@&r@@ﬁlmexﬁn&mks sﬁagle e AR a‘ﬁﬁﬁddi‘é?
t hereof 5- djsclosed herei

idt
10, e BT o L1 Y Fal By, O 0eReRtiERY or

Val'(slca\r)tsutghejhﬁmﬁntihbd’ldﬁ dnifde linkat Evs((ki(F@Mragn@ﬁts g«rﬁﬁﬂ'sneg
el er Pl YL CHYA, ldg#n%n gmm_t prgd%ced %y a Efob express1o]p ?ibralgl an% hntl 04

antldl@ﬂdfy(amf 1d} dngibodipy @mdlidang, ermymt&éd @E\bqsile'é t apii- ﬁﬂ’Z%t t ar get

po |ab/tﬁs%&ﬂ$s' d?s%lo@d S&LiRs %@Fm&&hi@b :95 kidwh 'ir?tgé@mnd Qe d¥fidegnt
t her eof an on rate greater than or_ equa

I3t o eg0H LIW F atf?f@@cs 492,049. )%mTUBOgMb‘_‘Ll“S(E &“t‘_}L’Odylre‘éeCMeﬁOfé‘é@C 1,
5 YavdiGon Mnbe sEy fype @, 1407 199t IEMVS &, [eA, and IgY) Qs ot | body

titive ibnhibit bindin
r efI Bt é%Gtzqﬁggirﬂg%di {gn é\yg&z\/eéc b Wtfc'lags of "?m“rioglab“““
pr &folsedntial |y binds to that epitope to the extent

that i tmtﬁb&rylfﬁ%méng ﬁ@u@ngcéﬁgreecﬁam mnesalaggn@fcom%e the

reference, anti to the epit Conpetitive
20, nl’f?rti‘f"teuf“c%’“%%}o“ﬁér‘aé?‘%tf‘?ﬁ“ﬂ‘éﬁ“‘b'i}e %{‘HSFWﬁJéf‘ RYHORHIN i n
t héolaving: Hi@e regioa gl EI;HZQ{DH'[T&I ddniamg Akd iBAudD astEaiygentidhin
aPta{eEgt%\réré %g%@igﬁ%l\ al{) ca%SﬂPn%tah} éo\rlngij]\){tleon%lexa% lgl%[l%lglG?(S) 9
| eadth 2beg regipn, Ceh 2, 8@/@a3aﬂpm#-eeas°tnﬂti{@% orammue‘asqcﬂ“m%
or fr@émén%@lﬁ:‘eom%se in the diaghSstitlSRGRBERE PethbdIQlistiBdeBherein
refers to a neasure of the str %%ﬁ# f the

25b| HB?/ Hi;éeb‘f’ ed-from ARy pRiT Q™ Bl eigpRrdipadinane yafhe
i mantivodjésaloidetived fomegube muSeedonR eralhit, goaa pliowpat @imel,

1
LR 0L LSO OB A 05 A8,
hebegardriatheed ip egighn (egy frelin shprks ). gfsaipes! herging }hemm/ entipdics

St aRiukié dn¥ib@ifes b GRARER%cild eéqmserbfa hmmhlaﬁ,h@ibbmn and

| opul i ns and a antl

30t | ELROHAPOUed REPHT %dsg“ E‘t"?aér’f@ woglpbuc&* H‘Pfﬁ?ﬁﬁr‘?bﬁ?'&ﬂm“f‘
m xture with the antigen. See, e.g. , Harlow at pages
29-34. Avidity is related to both t he affinity 25of
i ndi vi dual i mrunogl obulin nolecules in the popul ation
with specific epitopes, and al so the val encies of the
I mneghakwl i ns and the antlgen For exanmpk&.Lhe
i nteraction between a bival ent nonocl onal anti body and
an antigen with a highly repeating epitope structure,
such as a polynmer, would be one of high avidity.
Anti-CD20 anti bodi es or antigen-binding fragnents,
variants, or derivatives



30t hereof of the invention nay al so be described or

specified in terns of their cross- reactivity. As used

herein, the term"cross-reactivity" refers to the
wabhbddssy of an anti body, specific for one powigeresds

react wwth a second antigen; a neasure of - 21 -
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rel at edness between two di fferent antigenic

S ulgisgenioefsr. ond brursgre laumaa it inigoglybuliss apd gsiomespriesse 1 f it

bi Qgtﬁ)génQUSE}ﬁmﬁpdgtogﬁﬁls Q,g !ﬂe@gnbtz&@ﬁa LJ&efoP&Qm lp ﬁlt ISn ltjﬁ%FIq

its rmation he cross reactive epitope genera
corfta% 8 birkmghedIret fi@/.sane conpl ementary structural

f eat ur e 3& e, ihBQHﬁii'Haﬂxy%@dlﬁ m ABGdes mmlﬁ@ated &Q&S&s
i na

may acéyal ly fit EE e% e 150r For
x ApERIroR é¥m%° i 8er° a‘ﬁa BOIRS AT Gunpraine gfieavy
c r cow oetino eoruprisgs,at feast ¢re@t: d (g ylomaimd hingt @lge dppebutiddle,
” 0 Qnd/&i%ll}ek ﬁﬁ%e rgggént) 9&1%%: %H:Qdomaﬁypé & §1a1W| & Q véﬂam ogast
| eas I eadt at | east
| eé@@mers%fee{t F‘P‘éé%‘tple?%)%‘d"é& Poiyea%ltie 595 inghe lp@agqn rwo/q
at cbest a &5;%;)@@ Ghaﬂltcolnﬁr%ﬁi{g aEzQ?/mrﬁhﬁm b&lypeﬁmﬁ ckadl cul at ed

105 SR B PSP B el o bt ik oA H g e
saipdlypoptideaban ¢aniptisieg 0P IRlomein asis-CGrd dettIa1W|amylvpdptldetchdmes
nmcorhﬂr@ﬁtg QE‘EI &b@rﬁﬁl Wletag a|p§r§§n (;fqanlg&,g(ﬁ)é?al ﬁﬁ% d B]?ty\'na%p?{

| ess t han l'ess than 80% | eSs than
7o<9«qpolme¢§§d°t°haawoew%ma ad dpman 2bl99% 2 pastics of h'éithS‘S%‘“a“nd

I esrp,z uchmm m%aﬂd @éthdid. Yin élﬂ)%eﬁaﬁﬂbﬂﬁh@ﬁt%bolﬁbﬂﬁge mlgehods
ererence

n
e p |“tv8‘b“é’“ CORFP“éeﬁ p%‘&%"ﬁ““% C}S‘a“bcomé’ %%ad&s ﬁ‘[‘ y‘g"f%% peci fic"
f ombinding pelypgptile éqpiutcop the mwntlprt mgholeck anbtst ét)mtmbnaﬁglcm?t her
an %l)rgzgm %% L 9{' pqg of éJéHszQHBh)O Qs Qgt fi rmadBQv@ Hi \I«lﬂ BE understood

anti bodies or antig I ndi ng fragnents,
varbV a1#to8 ogfnary kil e apchat f*ﬁisrde@fmsdf—’ 24 e DRy peroRRy
al sy bemoRsarsidneht (héy BapaS bihingakid RqdeadeTmhe dahiilly
b| r(1)dc| ng affllmr(;l t%h @ ol ypeptide of the invention.
Pre erred" B ng T8N ties include those 20 with a
di ssocilatirem aefoﬁ@ﬁ(azmltlb@res Kdarltiggsbitdirgrirapmonts] Gari2ivg, or

1O'dngatlés ?ﬁer?:&‘ d%%(/ll)sea- QeréMtheﬁle%ylpal 7;!\4mo;|19(§]fMle prb g?fye[;lrige SM

10%\)1 Ofs H}&*“W gMde%@a'w °=s O&aieem@lpolm)mv gn of Y. 11M
10-mhltider. &lknﬁ@velb/ZMa\'yldBali gorMm-&nbém&meBMers]@ﬂ&Mnt@n X
1O_are not'v!ienl‘fl'cal JFOM am le eaql mo Mner a com ns dlénl' ttaCDf
Fes or canti gen g Tray val
delblﬂwaﬂl\stefsmﬂifﬁ, ﬁvememble(ﬁblttph@ﬁq ?'IW@HI/I on rray be
"l t Sﬂ@ﬁéatd/ Grnain p@r’ugns’of pblﬁmﬁé:ﬁoﬁ}lpgptldg fo'rt?“s@?rptlhé 319 nosfic of
greater multispecificity, nmeaning th it recogm zes
anG“do‘feﬁ%mt”éfﬂloﬂbd'sﬁfoseﬁ’ﬁ‘lﬂé‘“d‘?af/P%ﬁi@ﬁ?d f@ﬁl 4id5e¢ present on
0N éemMiinoBosin Hofet@d¢se Rér eam;ﬂcgemtavf@a@ pom&r@ta@blmﬁe))tnétmatyhe
308%g§mgdﬁg% C[fl (J?)man’n der,weé F %m gr? g ]molecu?DanQ %mge rB;%l dee([:w?d ic,
r effiemgn ig§i3tr¢1>éecvignlben0ﬂm exﬂmf)lkeirhsndy cqi mqupssawomhmwhl ch
a bi ndi ng 30pol y-peptide reacts. Miultispecific
anti bodi es may be specific for different epitopes of -
22 - LEGA L02/30555587vAl tybkt No. 050827!333624 a
t apgelnspakypepti de described herein of,olBYesdessReci fic
for a target pol ypeptide as well as for a heterol ogous
epi tope, such as a heterol ogous pol ypeptide or solid
support material .
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As used herein the term"val ency" refers to the nunber

of potential binding 5domains, e.g., antigen binding

domai ns, present in an anti-CD20 anti body, bi nding
wopolsywpept | de, or anti body. Each bi ndi ng dor@yy$2007/080925

specifically binds one epitope. Wen an anti-CD20

anti body, binding polypeptide, or antibody conprises

more than one binding domai n, each binding domai n nmay

spé’egeff%%ﬂ degived; ipngart, ﬁémé"afﬁ@l@mewb@d ingert, FAmanigdSody

W Bleddi Iphlﬁﬁbﬂ'@arﬁ!@%h&% Cﬂaﬁlrpﬂ'ﬁﬂn céﬂlcvﬂﬂ)rﬁﬁﬁ chlmenc hmge

nmonospecific," iffer 10e

anfSBEH{ A R ‘Hg?cﬁ “obi offaon i m°‘ al ent
bi speciAsiuged herdin, tadieinbtight chay paadicdinbiedds pipipe @md equeaces]
sbi i f.
L
te?qfwaqseﬁﬁas?ﬁ“ﬁpb%ﬁ @& demabmai n del et ed antl bod| es

can be Aﬂﬁ@ZO Bhtbb&&s riabtideh Uﬁhlﬁ@fragﬂm&tb Rethin8 Sor davdtives

met. hod ki.ng the re descr t ance
e v R ey Dol G RSB B e Rl REL A
angortibn®:) oPataetigen, ph targ?u[hdlypeﬁ\ws(CE@ODBdtMQ%BdEnan dr
2002/. I a ;
10 9 ?‘Péﬁg?’gé 'Bﬁelggmglé (?(e;l rt] C%egkﬁfbepéde%lal ng éf(n:cm 19!3 @tg @ th
t efhlea%‘%'e*ﬂl‘d‘ mpip @f aentibefyyis A teRtps.” B'fa“nﬁk‘ﬁﬁ’g‘f them are
deg&érinhest £ &Fgei ﬂb‘éﬁ)éﬁﬂlﬁ@may Jdm\z‘\@e@gln@lgégﬁlﬁ& Buit GypidGlly
00/ 44788, the discl osures .of & di
i n&%?%‘éf‘rséi et B9 cPePEr B B ‘ﬁcé‘fdé F’hv g “éwg?é’ht%‘?"éfldf"%?“ BT
20 opthb bikzes atnfopnsio\Bn @@ pel of Adttgen. \/@n@ezm@sst)szpulm i @RB60;
V\[) '9 ne e 1 € 69
15 aﬁ%%t%g not% a I{%gett Eolﬁk@tlde %Qe%lrl flrde b [}gépt dée‘fe?n ﬁQ
5 832G ope ap prelugeraparbriyeraist sifly C‘éat"al ( 1992) J | mrunol
148: 154{71&3 ﬂnmum A@e d7e gwtlmlpylype@dde@@&@e for bR N T
str.uc conﬁ uratlon of the

coffsy MO F%'bo‘" fﬁ‘ér t%F‘ aﬂ‘é"O a&?ﬁ ggghde FhRENSEUSHER P ¢ asses

ar ercfgsbly c2Bkmandrrst s, sedpriferdy ot leastngic bwt mest Mefedblmmai n”
20! ”Géruge%%t 1E£€ab§ﬁ¥‘1 8 b&lt '_% Diho %ﬁﬁ ' s’slili?ée% 8L %c@gmz@@n

i mrunogl o heavy chain and the term"Cal domain"

i né‘l‘tl%fé‘“spep'l‘f@ of Pq'@tept(dﬁrﬂlslts AN ™ dlerfrinRIay SO metidrgan

r eg;mpe :d:@cﬂﬁit He &fmg%ﬂusl mruma@ll: edau;l, inﬁ\} ﬂ%%b’b&dﬁ&hd‘kam? he

tlﬁ t %{acent 10 r p IT? epitope 1 omzdg

teP?Pn a‘{‘o “t\’f’ FHYEY Y p%‘ﬁ‘ %? PAPTP rﬁiﬁJHogﬂ SR Y

he auiyCeHeaantibodiss efche peeserB DAentios@dtalve p esiquentdyd at least, 4tCH2
25dORBY "¢ lemkqﬂ@m mﬁ)req&rf&wyat@efast@ A?fcasw o€ RAk o, gakscul e

t hat eXxtend g from about residue 244 to resi due
360°.8f 1eaéh20aﬁﬂqaﬁ8 VT PRV G5H 2k PP Y o8P IcOHIgHAYE P 1198

S C bagsoud n@isd ghue st @b to 360 Kabat numbering - 23 -
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ond o menoaf budtht iAo aal S, 8
EAegtopatia itsogptigeg bindind ﬂrerlam—@ldd}@nﬂw hindigg entritlejgpanci n that it
301 S cfiferfth @5 ¥ DA e dqt.g%mmﬁmmﬁ{anm%m c. Bkl ol 1O

N-11 nked branched carb hai ns are |nterEose
bef*\h?é’éﬂ"‘t‘?i’ea't afbodyp S%f?aﬁn%'ﬁﬁﬁ'y a'ﬁd themPitonsahey i bip

o kiacdpht@e, id itsiaGtigah SadiweddmathiordidRidile thak h&bulti brd EﬁI—B
domai n extends fromthe Cl112 donmain to the C-term nal
of the I1gG nolecule and conprises approximately 108
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As used herein, the term "hinge region" includes the
portion of a heavy chain nolecule that joins the CHL
domain to the CH2 domain. This hinge region conprises
woamgheiimat el y 25 resi dues and i s flexi bl eCTiUSeN97/080925
allowng the two N-term nal antigen 10bi ndi ng regions
to nove independently. H nge regions can be subdi vi ded
into three distinct donmains: upper, mddle, and | ower
hi ngiemd omeitedep{tfreu Xhater "speelﬁglg's)spsequwﬁ@ﬂuahfue'l@ 4083).
reHﬁ@eddfm& 9& Q/hlElh@cet‘tgﬁ A byt todQel@nehitofen ?bﬂ&ﬁﬁplé he

coval ent formed between two_sul fur atons.
anBodycp dmw@tdé"?“i‘Fé Mt ghsgspeetigiy &ir aéf‘ﬁﬁ??“f"ﬁ’é'fa"c an
15§bsayaB diosdatibddglea’ bfa;n,d)e e4id bivirdgeepibielt Cawslechigidr t hi ol
group. .l n nmost natur accurring 1gG nol ecul es, the
5Ckﬁ’e‘gﬂcdty&fnftzlglfgrnrglatgre ”%g Ny %ed by a disulfide bond and
t he t Wy Hafesentiznbinds,"ariempdnnieetdhelpytitogiospediSally bipds tnds

pl?tg[% &dr@&??'dl&%aﬁ ERAeTali [ NG TS Jr@latgtsgmﬂlgldh(gﬂ)gogu&l ﬂ‘g t he
Ka%at nunber i _lg_‘ﬁi St em
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nUABIRTY GPIOPS t THY 2n AELqy I‘féelfeé?"ﬂgl??’l’f@s t%?ﬁﬁw t?f’ﬁrl c
antvblba)ﬁtyre liély binbe tlheé;ﬁioﬁwhmreamy eROpn tich Gdyehwheragi n
nor eact| te is obtained or
de?rf"\lt/’rgmnfaly Sira “ltl{ tggregl%dg‘étogénd the constant region
(whi ch Byexpy b@lqnﬂww exqmes freintifpdy mpyiberdopsiflered to binda first

ac %g@ﬂ?&&ematl)hlf ft Bﬁldﬂ sﬁﬁtﬁﬂ.ﬂfﬂ Eplt'oﬁ:\/\ﬁﬂlta' dM3Jciatidn &aduait 160
froma second species ?re erred enbodi nenlts t he

t afhgiet letsithg |”I’?§j‘“‘i‘b€@f ?)Iﬁ‘.) @F th§ @ ipitqpe-pla apethsr non-iHng, | ran
S Okagle( . agt.lhod)mﬂhm codsidpried roming)a fawm ehtighreprafonstabinif it
r egi | unan. I
eI L, 5B LB LB
t h@evarbp@tﬂ Ko %}owhweﬁondﬁméap@ Hapnchisengadimiynesranilypt ¢ hal n

or o RBLEY hes b@t:(tne&i&gd t@ﬁmah ﬁ}se@bﬁbpegﬁférérﬁhllyr iepbiagensmtt of

one or npre m an anti b . 0 specificit
oDy WY i B ey ey v g B Y

repﬂnme@rﬁ(moamdses@qulempe changi ng. Al though the CDRs
20MBY be r[) teEthali R 3 'il:“ dquodgm !;kecmﬁed% BiPa Ak

even 3 ass as rom wh
fr awrt@mi)wrkfelleetgilbrﬁsf balrietheléw evewe Wi'tfl ap off ikl dgt it lset
t heha LIRS Ak s & A& HhMEDnd ERBRcah ABthEROEYmAhg d:lafnf)er fant

class and preferab froman_ anti er ent
s patibady mabe émjﬁdﬁeseﬁvo@a‘da B kgl PRt i

. EEAhORABOREDTG that it AtidaytDkd orido of DEDBRIZ s FBBGRAantibddiy’s h
one(o% fom%r (}corgioepf?c[pe [S:QB?‘IGI @QM n@gﬂxn{bmﬁnmy Rg}d% of

Speci into a human heavy o
I i gﬁtsldeh@iorﬁ)mﬁrazﬁrﬁémpw W%@'P%‘h“ﬁ i§it piafisdhe g et"éPPFle(rﬂe?‘h as
a "aftAPRLEEH 18NN PREYs of mlaknit®esd Han BE aRBEBSIQSLY) f§rGhe
replace all of the CDRs wth the conplete CDRs from
t hé*g¥HBIRfar i abl e domain to transfer the antigen
bi ndi ngA:E@&pmlgzlotym@ﬁl bowiag Viagreab Vaiadtooraienvati e dsalotdder .
Qrell;l ’may %ehﬂﬁlyto le ¥ ta%@t S‘%% %ﬁea({léélogé?i h%{eﬁ%‘?‘%% rrtenl(b?‘e

res ues at are ne to maintain t eactlvty
of veripat thereafevith by ofiiaig gh(Qfp ef lesp thap &r eyl torve¥ 1¢ e*é‘bgh‘? zed
t hate 't he 1§y s@J‘?Mﬁ'kseE'eg\i{&QﬁreWrablhl A ahRd Y &TthcaleBicAGmi N
in a heavy or light chain, or both, of a humanized
antibody nmay conprise sol ely.
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10r esi dues of human origin, in which case these
framewor k regi ons of the humani zed anti body are
referred to as "fully human franework regions."
woAbds@enat i vel y, one or nore residues of treTfusznoeeork
region(s) of the donor variable domain can be
engi neered within the correspondi ng position of the
human franmework region(s) of a variable donain in a
h ebwsyld(m‘blﬁd ghgeteblapapiidectisclost! hereip or afrdgmawiior yelent &ntepibody
f o HPRES g{((yff) lgss%h BI%[;HZ 1’ LReT se@' neH 9", 9K 1100sec”’, or
en ance bin to th anth A human framewor k
regldﬁ=tﬁéﬂ0h§§ H@eﬁceﬁdiHbéﬁed” A Fﬁls manner woul d
thus c mﬁtﬁb%@y 3 aﬂﬁg&ﬁ thding)fraghﬁﬂﬁﬁnﬁm cbr doR@ive thegowor k

d [
Sl g aas e e e B P Y
f Ofrﬁgmentn)r vagiagy. therddf wih anRatrgntk(OND of grgat@g@n ogQqual to 10° M
?e% 7)2%) R/IE’SQCQBIOYth"secamgrS@( WQA ’%ZQ' I\'[Jre [Wl:flexlabl %nWEl |
Wi t he

conpet ence of those skilled in t ea
ei etibpdyiof the i siiPRBL ORI LR dTeE% R TeREAE P51 6‘6?'“ B’y
t r h &lagn&ncbr Girfaﬁtrthdr@S Witngh dnQat@ (k) greatef tanCdlr bqualab 10° M

r huneni zed ibody. .For -exanpl e,
hu n %Fq gﬁ] I giﬁ LT - %&8 1gllnié‘fcboocrzl P % nE
essent iAalahtpbodeis bod wedmpetiFiyedwinliripjt ltlhfengméﬂ Fﬁcﬁftﬂe"@? angipqsly &
ang égﬁ&d@@tﬁﬁpr&(t‘vg@rﬂﬁﬁy ko thz(tle&% 3 toNRLWER that it blocks, to
2535 ; Riechmann et al g§988 Nat ur e
33 g)r@ziggrgez mndl%?fﬁl&égférﬁncg F%{}body(tg_ 89“0% i (‘é)ﬁwgtlm e inhibition
23 91ay1 5é3d4:teﬂn513§l)by alym&hdakhbwiLih it gres fokembpl€ kormpetigamtELISA
rod seguence r
Sse &‘ﬁ@'ﬁ caLagp O‘é( Homan ant ompé%i‘ﬁgl lmilgatgo"g% °§t§§ ggﬁgég geg u. S.
Pat@gibbdyNos give, a2Bpe339t lest BBG 21089t 80%, § %Sﬁ@% at least 60%,
5, 893148240, 5, 859, 205; herein i ncor porated by
ref erence. The,result%gg ni zed a”t"giﬁqgﬁp%'bOdy
woul d 3% wsinste im ALY i 1 HEERtT BTt O S dent
CDRinding bi 2 1ﬂdh®duﬁlLéb1|tdpe kit CORafeVeIansghgLidnsolafilet Be,
vari a I f the
ZOhu n§ np{ar?o e9 @{16883 n%blogzes %%yan?lo év?]%béclsl I(&Jr'](;e Ssﬁ%ﬂggé}b% hi
t héalforagame tuegsk2nd e@b Rges 26f28oheuse¢ hagi, ehe termBavidity” refers to
L EGRL0Z4 %ﬁﬁﬂ%%&%%@% MPa p%m%ﬂf BRaddobul@lahad e

domai ns of humani zed anti 0 anti ngé ar.e ith
r ephtigel dhabiy “E?cff”fcé%‘}ﬂb“r?d’ib}’i‘ﬁ‘gn%"ﬁ‘g‘ﬁ QR ™R ETEl B Y Gy e wit
r odem.t)geﬁ ek, ge SHArs @ at pap@ o ax.anyillie, is tdlaBd tPRathaint affNit .

§ﬂdlc§_§% lrl%srﬁu%%gbbuﬁ? {m)[%(‘:uq % S’n rrtgfg &fg lgtnoq \&ﬁ th %%& g Zth)o{Jes{Jag(é
WO @lsdthe sHpriese tlpﬁammumgioyulm pglriber %nammﬁfrww&fr bas

W 0L R ibhGenVeh b BiRhight gl@ﬁ'@loﬂal Qlﬁtlbt)@eanh" @l?dﬁﬁgefﬂ Rvh @highllyght
chai n. Furt her nore, unanléﬁ% ant.|

CONFRFRIEECRgRS SHRWe SHhs & PYYIpRy Y amVﬁh§ﬁ§“$gblp|ent

antlb0dMnQ&Dﬂhmﬁ&ﬁmd@ﬂﬁ&xﬂhmmb@ﬁ%mwmhesemmnmdﬁw@ak$OnS
rther refi r e.g.

5 o BPEgT b 55 e 1 B AR KRS L FRRE S 9.

antréabidty. & sed m'plfheé@msﬁrb%tf%%nwﬁal efprsdg the ghfligef aneast

onecmtltﬁﬁ‘)d siie¥iBt fRbAYanighR to bkt With b QbR AR IaMeasuldbf Whi Ch

all or substantially all of the CDRs correspond to

those of a non-human i mmnogl obulin and all or

subshanbsabhy all of the framework regi@nsoanedhose

of a human i mmunogl obulin sequence. The hunmani zed

anti body optionally also will conprise at |east a

portion of an inmunogl obulin constant region (Fc),

typically that of a human i munogl obulin. For further

details see Jones etal. (1986) Nature 15331:522-525;

Ri echmann etal. (1988) Nature 332:323-329; and Presta

(1992) Curr. Op. Struct. Biol. 2:593-596; herein

i ncorporated by reference. Accordingly, such

“humani zed" anti bodi es may include anti bodi es wherein

substantially | ess than an intact human vari abl e

donaln has been substltuted by the correspondlng

Y .



As used herein, the term"properly fol ded pol ypepti de"

i ncl udes pol ypeptides (e.g., anti-CD20 anti bodies) in

which all of the functional donains conprising the
wdRbaeept i de are distinctly active. As usefchgheisoolishe

term"inproperly fol ded pol ypeptide" includes

pol ypeptides in which at | east one of the functional

domai ns of 30t he pol ypeptide is not active. In one

e nm&dﬂ?ﬂbam&n pwcapﬁe&ény arftigénitadbspad ey pek i ad @ntibo®s cross

LEGALO2 87vIAt 0 | ses

polreya(blé're) fﬁ’ &Ekig‘a%ﬁ‘e O%eqﬁa%‘"dwegﬁs? aéu”‘f%de

bo nxdssamdtlvecgme gcsnedayry coataing mpry@yﬁ@tp bamefooinpledengay sppepil de

comn l’eg'g hé’%&é&@@ﬂidoﬂ@ amﬁls&ncé cgsgg nla& Q&\%ﬁy Eybeﬁér tﬂaﬁ‘ﬁl%t

one |suf|de nd.  As used heréin; the term

Sn eﬁ@#‘ ered" i ncI udes mani pul ati on of nucI eic acid or

5pol ypeqet éxdmplak@findn@Bodity hsy ﬁﬂnkbeiejgree JTRABSredcBvif), in tnkay

;ﬁ%}of/:ggllfly %ﬁ'ielg,t bglﬁrgo?#i%glﬁ(%le Iltcgﬁe},/ Ietél‘ 8?1 E’ w1tgi atl %trHSDeat leaét

c oAtiorratersoBS "o fat Iedselae, pideanriiStpue dopst 70%, at leasAéS"/us%eldast 60%,

heraﬁ!:a@t' 555/oh§ndta?fe£§§50% i'dé}lﬁ%ﬂtas calcﬁl%@&img n%fhodsﬁé%é\brpxﬂ ‘the@l®
used Interc awg ese terns refer OI ni ng

10¢ o gst dgesribgsihese “’rﬁﬁ’ BreRae élm@ﬁ% 4n gptibedypnde .Sffé%ioéwvewle or
whad G’dﬁrreaﬂﬁ\aﬂysf it doBCloublhd\gpitGReWItICRLs tanjuges th@dﬂ9(l% less
r e orr;rpé"/r]q S %han Q’)Q/S lesspfﬂan 7'59 {essqh éé?,ﬁe oﬂlan 55‘3} ?ess taan 601;/
f r émaetéan(mgyi lttsethﬁrom l&en@ltyr(aﬂ cnkg'dusd Ising g@ﬁwmﬁown in tla

maRhedd Je!&%edm@r'em t%'aﬁéfer%&@e&@{&é %Gutan&tfojﬁrﬂn%ﬁe'dg&% "highly
readln frame of the origina

5t eéR’fﬁ’E‘F AT CoFRiR FRYAPS I eﬁde?SﬁOﬁ bind gny pthes pealqsr sthelos, or

C OMnbrad16Y dTehat apropr rmr e segrrent s that corr espond t o
15p0| ypﬂ?té&% nt% es ora t0¥n (?n t!;a 9\ rﬂs \aﬂg[ﬁ orcfe \atlveq
segnent's are ROt ﬂ go red at ur 5‘

Al thstsolgH thelny elrt@acnan @lsq‘ lrednserllpeé ot ﬂwafsﬁwald@mwﬁthmnbmdm

t NE@MBEY ol RBdeWs B uﬁ@%@ nﬁr&mtdmﬁ,dfng gﬁﬁﬁms&n&m tﬂaee
hsmallyorsata sepa

20f b e TR PP eR A S T Bahi B Dol G AGD et tes
encotvng™tvhe xODR, of° M3 xi I cafivo B lior My a0 T raksl xetorf egi on
ma e f 1 10 a al 12 -12
ZOg(()ﬂ ynucﬁﬁyl geMé%gEEng% eas(? %ﬁqe@l %ng%l gbllj?i n
f r AhEwdPK M.d0i dh Sarl0Add, 107 ‘dhdlx I0DRMred? ONs, as | ong as

the "f %ﬁ‘tDZ@%o@lE@orQngﬁf ﬁﬂ&h?ﬁa‘%ﬁlﬁﬁ@ VL}Q{%& OItO(fen?atlves
e context_ o

contln ou

poIt 1&98‘3%‘ e“t ‘"13}’ Pl"eél‘l"“‘as%“ﬁlﬁénéé » bigpecific, “gé‘iﬂf@n‘i{ af s
an g@atekeﬁulmbecmcitﬂmeamngisat |1tmecagxﬁnaet A epitls Wewd ¢t nevre dfifidréhd
t g gé:l%h }%Jb oéne élg glﬂr%r? Elff%r%r?t ant g:c:nsl (en %V\hrg)tg’msg é{legs%}ng H[%g'
co ﬁ%ﬂrSgw'mJgr iR 29 pritifedyys srtonweftcaﬁce org'fnuttipgscific,” e.g.,
pokyiehtid Gefers Ti@e LiEKHH of@mreﬁtse%n@)& 'wigSwiigadi daﬁlrgel n
refers to a roduces

n
30 BUHBRIEAFeC fw‘“@saﬁ%?ﬂ@bod&b p8Y %p@ lijccfer diffarrat ii’i“%’é%fs
i ncl udes any mani festation of the functional presence
of the gene within the cell including, wthout
30limtation, gene knockdown as well as both transient
expression and stable -
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expression. It includes without limtation
transcription of the gene into nmessenger RNA (nRNA),
and the translation of such nmRNA i nto pol ypepti de(s).
wd Joostde®r7f i nal - 27 - LEGALO2/ 30555587v | Al eonidks2o0i0s0925
050827/ 333624 desired product is a biochem cal,
expression includes the creation of that biochem cal
and any precursors. Expression of a gene produces a
" gemegeppobpepide eshibedimadhn dramag baspeafigieretagetpdypptidan be
ei R&Qﬁﬁs fgramé[%l'o%gGus% xltcﬁie s@chgﬂahe@er(q@g%ie&%éptlm safd%g[#ﬁﬁd
by transcription of a gene, or a polypeptide which i
tr 88%Mdt ed froma transcript. Gene 5products descri bed
herei n As%%édhﬁlrelnltl&qkrﬂﬂ Galé’ﬂdﬁ‘i €16 to2Bd bWl of botgﬂSltblmdmg
strgnscri tlona fications, nyl ati on,
or L EhRIEL R O Gae ek adibaaR e bl ons,
e golypeptitehy hattbodyn Eagl bysiogyibmdin emsificalebiadiding enitnpeofWhen
li g} %Lc@z%%ﬁ’tﬁ)'oé’} bfaﬁhng‘ﬁcﬁﬂ) d&%d@%F arﬂB&b‘y‘ébrﬁbréééhﬁ’d?é thsh one

pr ot eol %%rllc cl eavage used herel n,
© hanaigs famom, rashpmoigy dompings ﬁ@ﬁkﬁca"w sf"é fhe e sgyigpe, for an
t heﬁtmp@mm&wd &hﬂl&g’ﬂddﬁﬁﬁhﬁ texmel '}brvalphyﬂoa@betcmco_ror to dl fferent
pr eé%ﬁ%sattgr an tr{)%g wnth tw’ |bm§‘“%g maénﬁ un (? J'b1\a eat blspec1ﬁc " An
phymbecllyogqy@&b b@lhsmgéc @ri bmalsrts fad each sml@htya(grmddéblspemﬁc
pr %weﬁiﬁf agﬁbo‘afes Fmﬂntaﬁ&le?e%hﬁ{eﬁ)tsﬂe%valgﬁ rr]'ﬁrflbo(aie@l)r d3main
desired clinical results include, but are not limted
t o deletpd aaibogdies et beMadsy npt ons, di mi ni shment of extent of
di seas eslspsélahixmeaeﬂmsddlee and rnaﬁodwrﬁeermg @M, &¢ ads@ibed, for

d| sea S IS
15énrsre Cle(')"r as | %ﬁmtg\rlos aﬂ %?5%7 op Stezaﬁ%%jpseasg%t ttlj{eo,pl' and
r ety qugrQO()il(W@ﬂH@md P01 253 Tothe tistleships ofish ef Wlgeh are

d eﬁrﬁ%@r%@bﬂ@fe}ém%@ﬁt Bﬁbe%rﬁc teTn%w%%FE%modle§ @ﬁh xﬁétﬁcﬂs bean
prol ongi ng survival as conpared to expected survival

i f mRbine therk & gespgpet rf%‘dfﬁ‘?é?ﬁ n WQ JY@HH aﬁ% &P Y4973 % ment
[ naisusbaret bas e odvhiclady inddrpdratéds refatdt héran S gelicR0y, der
r
20 di gu 1aan0nsgvr\/b?%2 Z7e19 \98\/\’%/{)9&89 EWS 9C/§(E3 I& 39(2 Hﬁ/gflg%nofgutt et szl
| s (V8 Delrp@pr eiéng-64 U Byatte Ub§ 4474894, 7108 ¢iduE@B: or

" anisiRd0; NDo1 8Wko§ahy etQr (19‘)Eamlnunol I1gg: pRANEsANY
subj ect, particul argjytha manmal i an subj ect, for whom

di agnogPPrevsryRBisyed; the subpnisimugiyresaad ﬂl‘é‘% idimeasiongh mmrml i an
su _b@rﬁ@ﬁrsndnmﬂhbldﬁsthu PERISs of d@Sdul Bnnmbgietulin cifsads e well

2522' g)avJ'nZ ‘As useg heerQ the tpr%b“ ’dorgam R ctludesr}h rtaanlm% t‘g’rlflnqgl \%?latq 89S,
c atd@riwen Of@emnur@gidbléla h@ny cham and thmmusfefd dﬁemreu mpludpmhqas es
SUGRt @ost athifoUbtn@ial) cdnld@dt rddRM libnbieHGhH 'nﬁm&nroglmoulm heavy

adm ni st ration of an anti-CD20 anti body" and
anill A Cretoaers et il ORI aRES B D iCBREY 0 tg"uc h
as hmgcma@bn @mn ﬁmb;negbtsum hdaay chwmutotbcllenef it from
admi ni s ti R nt i us

30]c or de t/{escu fl:doh%regllghc tgim %n} (l,lo&gg pnéﬁdeb th%%g%{)n %te q1{:avy nglﬂ
a dokgrodtticstenis.gxe @@m@?ouamdﬂ@rm @rfeStdueéﬁOmﬁm antlbode

Dl 004 mmBing sch ERAOAROBATSRAVcA ARt No'
050827/ 333624

or

_23.

LEGAL02/30555587v] AttyDkt No. 050827/333624



prevention of a disease, with an anti-CD20 anti body.
As described in nore detail herein, the anti-CD20
anti body can be used in unconjugated formor can be
wERNwgat ed, e.g., to a drug, prodrug, or grrisIOOfs 5
H. TARGET POLYPEPTI DE DESCRI PTI ON The Bl (CD20)
nol ecul e is a phosphoprotein of approxi mately 35, 000
Dal tons on the surface of human B | ynphocytes that may
s e @ysenﬁarmeﬂtdnal 231-840eEU murhtlshan@symﬁ,alee Kabauireernesponse by

Fh tion.
e
| s Batheretyo ah@ktwramdm@rbmﬂl@te tiye geérierposed beCRROthE ey
@gz 61615 BF HA88lact RECe | @Gﬁiﬁ&ﬁle et &lalso @amﬁmé?ﬁéa%m fat |l .
Ca

Sc!. USA 85 212. 0
St ey HPAE RN RS t§=r<r8H2 PN B G RS D ekl
CDa&nprBeslawmhmﬂw eossesiduace anti gen Bl Leu 16, Bp35,

anlg ulséfﬁw fe;l;htﬁe ém "hpn%g l’e@%bzgclé{]lg?thé Eo i F‘Tab)a%%

b|nd| specifrcity t surface
anﬂoﬁf@%e thatpeinsghr Grg dpmsis toghafei2y@pmpin.i Has lmgeémlcprg@@%a
POlyR&Mhiide2 reuads B istiReibk HitusAROASE ROB)o I‘ﬁ{éﬁﬁlpﬂg%gen

described in Cark etal. (1985) .Proc. cad, Sci .
10y, 8inding Fspiogs7g BoYeAsPe “é‘, Hines GeEpsicy b&%ﬁ‘b"é"ﬁ%‘b‘}%‘%l n
dedisgrradoeding: Bppar( 1@i0216,)and kwver igze dorhanséR prxesggdoxsn/. cel | s
of 1,;,%0}31&640% | i neage. Murine nonocl onal antibodies to
this antigen %ave been made before and are descri bed

i n 200 Afrukedeerei)the tergy jdis yfidechord” dgckugesshecormdaik brnd formpd
( 198Q}endwo §MS 125&&1%73%&%%5% cbhbns@d\{ﬁhm%@ that can

15 T STt Pt e i SEed EbBa i PEOCH ey occuring
i NdgGudblangyles nticl Qe andoCiveliony arfeﬂla!qrrbm disulfidrboadung theowo

defl, Et{a g%ﬁgﬁéﬁ S}?{\;/o '[h?id qugds%% %%Qésgm%ﬁ]'t&é%éd on

ar e t I - ant I es een zed
en ﬁ%lé@a the dtabay pymberipgsygiee @Oﬁw’emﬁ or XhEY W“%ﬁfﬁte—”@DZO

ant | bost usddSheRM, aatf:hlbvwmxehmmb&@ewiufue@ah komneras@@gm zes
a ce

rface non cosylated p
20 T e ey B DO e R, b ORI CHBL P
t hepehignad tHe-cobnsapthreptont(@hiclesdyr beomtsml patiifilfoe medifi¢dab i on
anta&cgl%gncgwﬁthe 9&%[%%%05% &ft&[ﬂ?&q flroﬁ a%ectog:%)gmes-r rcfer cd
ant1 gen IS expressed on greater than % of
noﬁmgksldwﬁrﬁh@arw Fptisaissionersits gillbe from @ gpagthysppn source (e g
he:ﬂfl@h@rwb,ﬁﬁdteﬁ aﬁftﬁdﬁoﬁ@ink ﬁglg;grb QurBaECGU 2/ 3ggr5 r5ra1378IAas rTaDk
cells or ot her ornmaj -. - { t
2No.  0508HLISEEoMC Py seg%f&?.redét?%ﬁ Y &G0t QeRantEy yé%ﬁ”f“%/x“
St @p vanmbiehlem@ia in citldr tho hequy odebschiio pr todl ib alpred by ftdeastt | on
an ; { |1 es
f Pofl oo RE G AR molilish TRACh LBl Sunbilfp @it B bo
2H7f REFHBR layrparﬂabfﬁmew&yegamgm*qcmt e é‘iﬂéenccrwéngmg

anwltb@@h &6 CORs lBEbd daMea oMnn aﬁtfbo@pif tmmw@@&e%no n the
non onal a érp&ﬁ% ric ..
SR RGBT s R BB i EERBLEh i
envisaged that the CDRs will be derived from an antlbody of different class and
preferably from an antibody from a different species. An engineered antibody in

Y
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U.S. Patent No. 5,736,137 and (Reff etal. (1994) Bl ood

83:435-445), herein incorporated by reference. The

anti body sequences of the invention conprise nodified
woGhis®eizmat when engi neered into the vari abt@a/ desmnsis:sof

i ght and heavy chains of an anti-CD20 anti body result

i n enhanced CDC activity of the antibody 10whil e

mai nt ai ni ng bi nding specificity and ability to nediate

apepitiosicsr asreCaMPACHEs from p norubimyabtibody of knots sprotfied, is

t h aﬁt!-(]]tl 0 an%@z{v& Qlol ?élalgffral‘i'l%rlk Q%lgmpré?gre@me@mtas a

ance acti vit as conp ared To rituxinmb

R| thylmawaﬂé antsboév c Hintie potbe mﬁﬁsmwﬁtmaaﬁalhﬁtthe i vith the
D BMph @R AU tb@aimo.(da%@—cﬁ%aa o tholbEer tﬂmﬁgeamum'g cal

Cor San D e 15Cal i COmTer ci a il abl e
5 oo G REe PR A ek e S e it Ry

andarkg&pibese coisdsaint are egesoas towairiteimthe actiityv thiedogeebinding

r eg ons isolated froma nurine anti-CD20 nonocl onal

ant i bod% | DEC-2B8 (Reff et al. (1994) Bl ood

83: 435t Byther ggepgnized,ipt thesframewprk fegiont wilhin theriablp domain

I elnaiseg oBhghel:Ham{/g\b’loig rad ﬁurgarmzfs@idnbdaylnap cdtiPisd ORGK P s

ile.not bou n

10 e O bbbl g e P P Bl

antitijedy aarvefenmmioh axiifginbundn fogletvork yegioss. | Adtrodieely, one or

co gl ¢ o

oo TRty SRR SR e bipk bl Bl conbe oy
Th é&g@waﬁ@mtft‘m@e enrspevditgpoyfionh the heprdremar b 6¢ioeS) Uit h
SUp#RTable Hor@ﬁnaméuv@ br 1&9@(&@0& both, oy hmd/zairanhmy gased
?Iog%lgsgg?r ﬁo rréasl’nq %?m%vcl)r t? enhar{C(ta Hl{ldngqatr) th(:l%ll)a8 ar{tlgfzner [ ed
rrebhmaisfraar&wwhrﬂg@n thzelahbqvﬂaptyggmﬁmd lltfcsefhdnm#rywplld dnas,
pa%rﬁ;ﬁi% %ix)ﬁre&;f ﬁ@rheln aﬂ@ﬁbnm{v&k%sld}fmg RBeferfddQo herein

ant1 bodi es are conpared. in assazs i n equival ent
amBim Patisl pyuma gy seeiorotinen ! ‘b‘i‘xp'ﬂ‘?élo‘éﬁ?‘ forthpp 8- U-
anSJ rb&dw@fs $85©39, 568361 0506931760, bkt 61D8D BB it Ll hetcBiva@ T

sane or .each ant bod

BI AdiAg tefl £ O(ahtoSe SH‘? L{jflutehseélrtn‘%veé e %é?jmanti bodi es
f opxeltatlsn orrpy rtreiagédrrbyesﬂi%tp Obtelas funatbmltenﬁmd about
75%mARRYnidRQ( 76, about 125% reI at i ve to that
observed for rituxinab usi % f-rate assay. In
a non- rRHFERE; |h\‘}’@a'@9€',°“af§§%\§/“ Ccﬂzolaé“abé’f'y “a“BB‘fﬁbse"“é'@
L EeAtd0rd dF0ERMpSiamdiid oy wikiter Blad co%ﬁ&%ﬂda&%zﬂ(w%) Numes,
abquit rituxi

25neg%l ScﬁtSEg rﬁeahmatne ettq?é%%#&aﬂrrg%é&%?? Cele hoeizlerr Tmfrg@séﬁ
t hbgerce 291634 H O NbiLsubstifngigg tohahoringitanbredamtiCRRY a1 DRN

amséq@g& & cggg}fongfng E@@en’c&‘(}?pﬁdnﬁﬂ anti @ﬁz@iﬂh%d%@ also
ant | bodi es of i nvention conprise at |east one

opihPaeyNse éﬁ%ﬂ %"Pre%r‘@é#’?% y08Ret0dr n%Ri7frg S BEHIS M (¢DR) .
By m_cﬁ)’_@&rhtm liyedfe@ER ThéSresluntng mghedizthati-dze amm&&ldbeen
30.rmg(|)rI1 Ineséj at?egg eD roden Zr?nclijtaste rg('ije%[c?[?l% wsfl%n Slthuqld hbasefd ewo
I mproved binding At inre V|t
t haagionsofltlrrpyamatb@diome;n afﬁhaltrﬁtm-@@@dlgammb oﬁtye lwwplrzerdm ng
t henBBdyl mzo%@ irfskRes, FRRUARA Ml ifatan@R Sk kdhoa! M%ne or more
repl acement of am no acid residues within the CDR such
that an anti-CD20 antibody etains
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10specificity for the CD20 anti gen and has i nproved

bi nding affinity and/or inproved CDC activity. CDC

activity of an anti-CD20 anti body of the invention is
wao Jgweyed as conpared to rituxamab in a f uRetiRMAs092s

assay as described in U S. Application Publication No.

2004/ 0167319 Al, herein incorporated by reference. The

novel anti CD20 anti bodi es of the invention and

S uivirable doraaiisiof) ey hlbhﬂﬁdﬁbd’l@tlf(]mg mﬁmbd:y areviglacadibyScorrdsparithg

de% ﬂHaM?ﬁre&Wﬁl@?&e R ée 0‘: %a@ﬁ% 0Si s

activit east s art 't hat exhl )ited by
ri ta% (h%éle 693860 e &8 te@enil f,18% Hﬁbl Hrhichsagyhe respigng

ex ﬂmn%ed Mﬁc@ﬁodﬁ%&y R domplide §amﬁgmhm&ﬁwn{wom regions

2004/ 016731 The optim zed of
St MR G SaPEn i 98 ol G VI dorrai s of t he
heavy dhdhdrghthunheicd sntibodis pegtomeisyresidfes ttaie-nGORGhd

ant tpé%%é ﬁ% it b GV B¢ e\;ﬁﬂlg amﬁs%p ﬁ”ée'nk%ﬁgcq‘i%ns%% r&ad% '?o

I nventi o conprise a ec e %

coftsthetreting aboGmerformaness. g. 20 qbsau( fesiggd@tlinity)e [ngeneral, t

d e?iilﬂfﬂgte@ﬁnged@@al co'ﬁlbﬁ?e@ubsﬂmtia]@ Ailof aH R Bhe, dnld §3RallyHl§40,
ana/ or

cted. from SE
l01 0 V%{HB"" i‘ima(“fse'g ﬁ”&?{“ f‘\b‘é’l S&’bsﬁétéﬁ”ij ﬁ‘g‘?fé‘éf ‘ﬁ%’“fé"’é“ﬁ&""&?fg SCNOQS
parpborchiman ingndnoglobrubim tigl,all bhabsantially GDR2Ochafmimdvoci regons hre
th t CPRs; LiRsaih he
anﬁa°%%‘5§8“%a%??@9@f32ﬁ“‘éf@ﬁ39.Ehg‘g%??‘azn el DBlonkfrad
| eddtcopmeseapleisht pasipn cOR immrglobeingogegiresioeFoetveienlid
f r @i dra QudnQMPuRRRSAIM FRTu@ier REd LPIINER: ol 18369 Wa@ii NO

155 O T K R SO BB S 575 St g0 oL 0506
ab ot S1@6YBiolah oVt S99; Mrgeinainoporai8 Of refeomert A28 Jingly, sdc®0%
SealenGiSedr ARB8dids Ynal qlfcfadéa%ﬁ%%m@hask %ztﬁl@kwgn&mhfamh

group 30consisting’ o
optritas huagn corale é%lﬁ*ﬁrhag%eev FHEstEef b fieegrrespanging sequence

}- E@&h Q263D HiREis. |IRNJ1€MH,( ulurhbuze@mg@?cﬂt{s 33 3H24ly 1wan
ort

f.. S
ZoNogltlbiAleg l?]\%hqfh s&mglgﬁ A8 gﬁes dﬁ(gposi % eglg\%(?r]k geallduesgﬁ
f i vubstawidty residuch feubablogaut sions roddepetitdiieng Sugp 6m etaneleCDR
| Ny ¥&dn NIh'5J§25 5136 555%%8938"@%6?%15 762 '5‘@59%"5' s&lR0

anti bodi es of i nvention nprise donal n

ha Vi Betent Np- éa}§9 3%@%1&?%102% auttbmog Bp- éﬁ@ 8&2?1ﬁ%mhﬁrﬁe

gr GuHhn&eddtiBddicd @ndaéchniques for proﬁu’@)ng AurkdaRed arG6GIE hSipg t he
am&p?ox%%ﬁfm1§'etgrua$qregdi%tﬁrsmeuged ant rﬁen are d\&c%ggs Ie(E])u 2?0; havi ng at
I east %%@é@@@rﬁbetemd prapedyyfoldel polypeptind” i hdes pdlysepgjdenc e

se(e 4,904 bm@anﬁmewm YVmemﬁaf%etfmﬁnmmmmmpﬁs& ot he

phenyl al ani ne (Ph resi due at posi t
coPYESPHIIaIcHEityy Pkt dhgised hélremstEQernD lmorrerly folded (¢
a pINR2peeNaEildh PdyfefRlcSifiWRRN &Qkatt BESURITER (i&RT dofr@int b 1 N

3OSE9e ng?yplélg))ﬁase isorg‘ot %E\Q IIIP onlél(e)ingcadiment, a properly folded polypeptide
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(d) a CDR2 conprising an am no aci d sequence havi ng at
| east 85% sequence 15identity to the am no acid
sequence set forth in SEQID:5 or SEQ ID NO 6, where
wo &3 conprises the alanine (Al a) or |®uaisI®7/0d0eis)
residue at the position corresponding to residue 8 of
SEQID NO5 or SEQID NG 6, respectively; (e) a
CDR3 conprising the am no acid sequence set forth in

SEQnin;iaseNQ)L&pep&EthlE lNQdZ)y aaa@ dnDdDidk, bot anBEQuBINGh 4;

Y o
204 B BATRBHEL RS PR TS v
seduditdosbt forth in SEQID NGO 1, where the CDR3

conpri %%séﬂthelleﬁatﬁé te%%né@eﬁeg’qﬁcl&fél ﬁ%ﬁlﬂitl&[ & rfﬂx&la@acgfo? up
consisting of: (1) t aspar agi ne (Asn) residue at the

pog?lmeaweew.leﬂégwés ﬁmﬂwgc 'Pi?"f @§r Y geanbyantdgebniqyss. yirq
angeptitd s)yntheh;e Bspanhag srehdnd@anoupl@giotipeptidet otsh@e posi ti on
corres residue 12 of 25 SEQID NO'1; (g) a
CDI‘:‘%HQDrp?on()fnlgsetec}ml n% no acid sequence havi ng at | east
85% seqﬂf@lﬁﬂ?é‘eqemeth? femys “tiked. hifusadri' pro fusien dirswsefience set

f OffiddchiaAbeadRR ThEe %szewa%qo.ﬁ hgto%ommwc%ﬁeﬁ,e@; or

| east one residue selected fromth %r oup consj sting
10q compopentsnly ‘ﬂlaﬁﬁ‘frl’f@a‘tSAP%‘jd“}gég‘?"HEf’éC%t to8 OHB%"PI"I“B'H
COhfe@S8 DA dnmrgme fusibE'gefeld @ the joihindEQwhb Br tek Bolyrutlegtidé byen 30

as a I n
P PLAPAE (O90) Bl il VIR RF I Ay EPRL SEREA O
( As‘n)correetstradfd@oaﬂtl readieg fvme of the arigio PREpOhE. argcengbirapssi due
12 6@fon QinI i MG rotEm SchtaininelelA\bs (Red &Q&éﬁs’iﬁa]\for}eﬁkﬁd’@t

15 prPHE AR géégﬂégéh@%Ofr%w R

| dguited inyhatuee).t Righoaghi thore@idigdrase Gulen eedas®btinhous titoughouBhe)

e C;@Cﬁ residue
selﬁ{;% %]“%{g &lee%ek‘n&tsr oup g%@i{lgt% %aﬁat“f/ b&’?’ag“‘ Q)EE al ani ne
( Alggmplceiaifige ligher #’fh@"‘fﬁo Eprexapple e@lwwglp@ﬁeﬁ angpding the¢HRgue

S qf an%ﬁ@uﬁdglomnafana(ble' raglctnhﬁy Be %@afn%h@ &uf b%%&)arafe@ $) dlue
at the position correspand |ngg %o] rfeS| du "P
20noPyruglietide FRPYing 1 &S QAP ROBREH I TR Y FeééQi“GU"é’ he
pOSJl]RI régionS, Qs roegpsomad ifus gyl tODRs es icakransbid af paBeQ dobridN@s3;
igol?p glg:(s. conprising an am no aci d sequence having at
5% sequence identity to the am no aci d sequence
set f orle e reniSEDOPPITPRIBICS 2 "WifaT EIUCPRE" CRRFIIVED HiSP 05l
at of £A8d acRVf IR eq)uee i el ﬁﬁh@@ csrmm tbinaldiRdN in which
conSJ stin gb . I esi ue at the

side hag o%fhg thrnéils C 021 u

200 &SP PG AELIERY SHAGMAY" {6 erqé‘éﬂ BB PPUCERC PH 4,

(1 structureef &te palyegiidte ( Asn) residue at the position

corr eSpﬁlE%lrrpgex l%ss[og‘sis%%% hgrelg refégga pp)cé\lg) 4wh1£l{ A t]’e the

gl yci ne position corres on |ng to

r efogses abio fm@#_:@qewm apolaﬁaﬂd@i Uhe rtf??ésswbla?sagx ne

( A&rzahlfelgteﬁdnd)me ainctloR® pREHE dfeR g)@xférvhﬁﬁxﬂmll Bgludife, WMasdudue
0 . a CDR1 conprising an

J“H’Ba‘%?&g&(gs“é‘&‘iﬁ‘g%“é“ sl Ry ‘%J“'ﬂwé‘é?‘tpm%ﬁ%aggﬁﬁ nce

| d@mrestlgn tloindlinles efiondingBiich teeyupive of thegené mrotdn:s:iengeSEQ

l D /. al e ation ! t . i

cor Na RS b e Fatog OB BRREI iy OB, el o

that is a conservative am ng. aci d substitution for

phenyibabari.ne (Phe); 20(k) "a CDR2 conpy.sd &8, am no
aci d sequence having at | east 85% sequence



identity to the am no acid sequence set forth in SEQ
ID:5, where the CDR2 conprises at the position
corresponding to residue 8 of SEQID NO5 a residue
wolb®losi7#1 a conservative ami no acid substi tratriusmmof/@ezs
alanine (Ala); (1) a CDR2 conprising an amno acid
sequence having at | east 85% sequence 25identity to
the ami no acid sequence set forth in SEQ ID: 6, where
t hdes@idRRodoo iy icwhsnied, ekfessipowélvdepthe croatior szt tioshgmical
J e%d%”?pr@cugfors SE)QrJSQOINQa %er@ pFo@t?degzy %ertet})%duéts A used herein,
conservative am no acid substitution | euci ne
( Lagsne Pyt en boRBe NPT 85ith g 2ahMEnT ey Rﬁtﬁ ModyedbEnce
hawiR@ipaén dfeasde, &5%@&@&@%@ hsdﬁﬁﬂldtéd}from &ah@n&nﬁaﬁ
aC| d.sequence. set

55 PR JER RS L6 Aoy R b Wit BeTug Y o

t henodjficuipns conpolytdemgatioh,.or falypeptided wich post Siadsiagonal
Co%ﬁﬁ&ﬁ&g' A J.e%yfaﬁéi Qly&sﬁatﬁ?)ﬁ aebalilifd J¥hids, aRoci RS Ff

'S conserva |ve -
LEM.PW%B%SQMM“E vfﬂk%gemd 858827/ 333624 amni no
aﬁi ds bhb&ﬁeidthbi‘éiinaﬁe s "@@p@r aghtient{ A&A, boﬂirﬂ{irabédtl} at
t e Ition rr.esp tO resi
tr%{i eélgana prop{xz)ﬁ g{lc ?r é)reéenéaog S V\gfs ger%n t:li% %bjegéls d)(Brevent
s Ubrsstaivt dotvin Opsséman adpardgiyndogiabepnge OndisoadeCORB as the
COPRLksioRN g ANGAIRARCBLAEH YNGR PAYdaNGsuB inbI8RSu §0%

sequence bidentity to the am no acid sequence set

f oPqtfimited (SEtipvigionEhSPTPie A8t DR oI PSR §'abitzed

| east, nQRBrsEfRi5) ctite oSile6 tdeldy &&[Mﬁrtg"d)edlgfaﬁllbﬂ)g&ml sti ng
n corres ond tLo.resi

s et P BRE o AR P AR bt FOLA T oy
ac vtethpn betdctabla o odetfatablea"Eredtment”(cAk @jo, maah prohging sheyival

co &%%&Fﬁ&d Y xRN\ Al iElng? H:@é%hé (bR, rRosE Rlne@ ¥ CI NE,
position correspond m(g to residue 9 of SEQ

I D“i"@m ‘2°'”d£ t'i‘oé%?'ﬁﬁf’é veifhghe °P'§“té’"€b wEle(arel) 8 BefF R aci d
Subtave thd doditidnQir didG P badEbsE & »(M\Slnl)e, coidiehn (of disordeds td hee
posget [ on corresponding to residue 12 of SEQ ID NGO 2, a
eBFdliE“that is a conservative anino acid substitution
for as par adiené o "Anliyv)dual( o)"aram@DRI pationtper "siemyald is meFno

achf G PREEINB Y InRHnRfianl sSBFRE, 15 ﬁﬂ{%rﬁ @Q%%BQ %ro'gn%‘@tdrt y to
the "am no acj d Sequence set forth

wh&F@py in desrpdRd Tamselitsp bierisgnciyde F“é‘é@f d%‘ﬁ@“‘f ‘é’é”{”dﬁj E“m
seheeile dncf #00/¥pdri3 Sor gét@bimals SRS ksSdokd) GatQ buineck ipes, adbbitshats,
pogi ti,0 oL e Ogvgrgigcljsnoq) to residue 5 of SEQID NG 3, a

C
25 m1c rs C
8 Fﬁﬁ i S a conser vat ive
Ab used herein, phrases such as "a subject that would benefit from

administration of an anti-CD20 antibody" and "an animal in need of treatment"
includes subjects, such as mammalian subjects, that would bencfit from
administration of an anti-CD20 antibody used, e.g., for detection of an anti-CD20

30 polypeptide (e.g., for a diagnostic procedure) and/or for treatment, i.e., palliation or
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am no acid substitution for alanine (Ala), wherein the
conservative amno acid substitution is not glycine,
(ii) at the position corresponding to residue 9 of SEQ
wol2ibshE173, a residue that is a conservati vecarsmo7/edd
substitution for asparagine (Asn), 20and (iii) at the
position corresponding to residue 12 of SEQ ID NO 3, a
residue that is a conservative am no acid substitution
f opreeesfiardf p disags, ditf Mspy-CDamehtipely. s CORBetomyrd dsialg an
am,hQn Aelafi- SHIGERESKly A R uk ERThe PRI SRIVENCE
identity to the am no acid sequence set forth in SEQ
| DeuEEted, (ifelo@ R TIDRBOBPIPSes at | east one resi due
sel ected fromthe group consisting of: (i) at the
25803' (‘]ﬂA‘&% ‘%%i%?ﬁﬁﬂk%%s&f?wfrﬁﬂ due 5 of SEQID NO 4,
a conservative am no acid
s u bst i {The B beEf?@} m@ltcamlsrveph()skh@)oteww@pmpmm@tﬁe 35,000

co B§1%¥@H thé’s%rt?époﬁﬂmﬁﬁ By hBStes thume@@eavéa &Qttral ngeylg ke,

(i) he position corres to residue of. SEQ
| D“‘I‘{I&Srfﬂ ‘m‘a“"F ESPUfPY PRt g?'é’b%‘éegﬂ-‘\‘?%\?']d\?’éﬁeéﬁm Hign-athed

S UDBIAIstdiibico rthat ecodes ha Cagd meledusSyn} jsolated and titamirddacid
pog’qu ncoen f(‘C%EZ{i ES gergl% tetgmneg ge%SILegé‘ler etl a} ﬁ&%@%{% JVPII. hlgzaA , 4
die Oconser Vat i cl
su Efstq’&AL&SIZ%Z \‘20 Syaginyrey qﬁ @D@Q;Iayr)ecogalﬁ@ iff thy prt, ancludB-
PO HkrdphRWe GRIELEHRNH b hb G telsBc Miednd3 101 cuTE B30 BN@s 4, @
residue that is a conservative amno acid substitution
f of"ddPar agi ne (Asn). -34 - LEGALO2/ 30555587v | Att yDkt
No. 050824iBRL6 Afthe invention Hate i diefspe tiodylio R TIDRN hﬁrhza
anhlcel LII%QCC ant‘i Ieltl) Ieeagtl (e)rfl lSt hel I nV nt I onl‘lgcs) rl Seet CP
dmal avn °éadt" 6 fected” f ?ﬁ?h roup
cobh&ind by thg2kbt mor(oel)maaar@m desern'vﬂ !rs¢litrl§] ettah 194 )i finer. ae41 d
SeqLEnGe UseA. $hq thdjl 778 %in!lé@n NQpﬁ@sgl(olB)ot&l (Q@B?ﬁted

risi n(% an am no acid sequence having at |east 85%
seé@éﬁ(@@z HEAES Y epepteonselisel Ho B ael iregEqgtiuite set
f ombiocional SitBodidd dNDisGntigaavebdeh eradeDB re:atit USabed e

I i1 di
20 bR B ol e LR o OB Py RS
an am no aci d sequence having at | east 85% sequence

idﬁntitmﬂ_@dzblgN@[’ﬂ(ijglCi d sequence set forth in SEQ
I D NQG 8, V\,heée t he conpr.ises at . the %osition

cor r espbBicRgodpen. é‘?lpﬁﬁﬁ%‘t ‘ZI?W(S‘f‘O“SE@eFW RengLR2¢ waposite
t hatludisg dn@igenciis@ Ifidgrhdntsevagimmitd) or dadvatlves tHagbd. tThE ardinodicar

25 9 | HEtﬁ‘Jﬂl%ﬁh(‘n@re@ntl C%Qﬁi al(tlgkjdjg % %ng?gnm%eﬁ] %r E'{j@ncﬁ ese

sequence set forth In sone
enBridineyituscd hegie, thntein BERODY hantibrdd| iean apfibadiiéiai nvent i on

co Eﬂé&ﬁecaﬂy %céélngschtmﬁlaﬂu‘@@\h'omgly@) ) H&frdt&h hg t Ih S { ed
sequence e [ In sSel ect e
ctxﬁléatez‘/ %&88 Daltpes- & fcﬁg dl@?‘g"ategjls tg l@ﬂ%B BIPFE ng

th &stacti:crmffamnelno&emm B3 5s@inniooly trdﬁerren 10SEQD2G | The Akdig8n
30 ang e(qg'gsse% e erqgggb‘l/o%k B3e1AbnS %}? ?19/m?1 ﬁ}%quu? Q%gt

havin Yo sequence i
ac foeln(é@q@@wel@l@eﬁte'ﬁ ok, hmi R cgE@omp! N@ff@ celishasother rh?enad:DRs
conprises the glutamne (G n) residue at the position
corresponding to residue 4 of SEQ ID NO 8.
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In yet other enbodi nents, the anti-CD20 anti bodi es of

the invention conprise 20 a VH domai n havi ng an

optim zed CDR selected fromthe group recited in itens
wo(@)sdsfrough (p) supra; and a VL domai n haadmggs:a@trodeemst

one CDR selected fromthe group consisting of: (a) a

CDR3 conprising the am no acid sequence set forth in

SEQ ID NG 8; (b) a CDR3 conprising an am no acid

s e queﬂc €Dbanguigesat edrigasp inlsXr Segenaneess if@deelt prolyferapnt he

1@e%nQat§ﬁ qM@lQQEec§' @atlly tQJ fl:nnbdd[&s Stbd ih i vihd ERE

npri ses utam ne (G n) residue at
themmesastbpwﬁ bwp ?-H%pslemionag antigodyelescard 2ovef SEQ | D
NO 8; (10} aib&dR¥IS3f GO NPEkiSH RYopRiMiARNbA ACheth@BEbRNCE

h f. 85% dent t h i No.

Sa PR DAREG e BT E A ey T 8t e P HaT bors
CORH. P8as Nats, 136,63 7p0é (Reffena 0099 e8/pat i3i4a 54450, heei due 4
aCImgﬁgong NPe Brofle! PR aw)u% Dfentes @th&;m%né@%bxs@ agDereg

stitution am ne d)
30&8WHEr] SPRYhat wéenaﬁww‘areéﬂtwh%e&aléﬁwageef ghr A beayy SEQ
I Dcmsgfanl afti- E0D@andbody R@sICin @R [I'B[Ita&lwt§/ hﬁhe’mxhbod(}DZO
ant I DOdI.eS. O

ey e r R RS e Pt PR FEIeA S
| DriNgind@band a CDR3 - 35 - [ EGAD: P/ 30555587Vv1At oj Okt

No.  05082,0(e3 3024 CoSEAREERY of hOM nlieh AFBMBNGRESESE T NY
of: (a) a CDR3 conprising the anmino acid sequence set

£ ORI 1 caRy ity NexEab. dHEPTSY s RS BRI AgH A2
amnrwooaﬁmdntaﬁwmecm D Barhaeasital 85, Sepience

.()Itg}él; %ﬂ%éﬂ recla,gl}(| avag%&g:m % thS I‘%Ig(g ggn%ie% guxanIC{) fzonttammegqugan
r esg@wad kippi dvestEpwgipisi voth nooing s ponding 1¢0!31te|d doinguairige of

SEgnl a)hlpmﬁroclonal antlbddg) I§EC I2‘38 ﬁielﬁ?ee'f al%@@%ﬂ?i‘és%s Mh‘ﬁ

ant1-CD20 anti bodi es of the Invention conprise a
doRefFHMHAY PSig A Reasp Hirdwerddr!l Ly %&‘{eé?afOF‘FB‘ﬁ'i he gr oup
I e Goli@eh’d IPmpHoREBNI{®) WHiIE 641 @bund B)an$ m@&tﬁnlsrﬁﬂﬁcﬁonVintl

LB S SRR S LT DR MRS, 20
antohpchasdepordptt cgotorciat CPSasd anthedyaiepantrat gp miedizd d

CDF@[oeLc.wthay em:ﬂefare i escloge% &fameeéo amm%g Bukdidds -
I n such énbodi nent s, I g kappa_ i mmunogl obul i.n can

cofpt e@%f*%ﬁrﬁfﬁv'fygef’% b‘ﬁr§‘t58‘htt‘“dr"kgg‘if%‘|‘fy GATRRATeA o ithemRRy
c h z@dm r&fbrrdd Rehekdifag m@rgiae@p\lwulrpotaxndmal tivemetia pacag@nSt ant

%eragﬂ}Ma cellrirllﬁr%%hoWgsﬂ%as icu I nB%]élI ! gﬁioﬁ%ﬂ?yngglploo%%l l1‘[1]e In
| mm@t@mﬂommr@@mmeeeqﬁlmh’fnyarmunpaw |eainwenhummnt of
fr apEwerk,d zﬁl@lb&l?%fﬁ% fnfdnRod Jﬂ@uﬁéﬁﬁﬂa@‘@nﬁen‘ém AmPhiost e
heavy chain and within the variable domain of the
| i gt e AnidPdY- ot her embodi ments, the 1gGl kappa
i mMmunogi ﬁxb;tg aiffimitg ONPést BB8! moaeaﬁnbmmmzn Bgmcﬁfa&d by

WI L [::least lﬁ 58‘5"‘ lba*?kg% g(?rg "/oogbo%tﬂl%?l@ reﬁzh%(' Pohf?at beeriﬁjl for

f ummabeﬂmmnﬁf@t@ﬁsw hig alnmremomne ChG essamtl leaglRD@Nt
anti bodi es of the invention conprise a VH domain

havi ng an am no aci d sequence sel ected fromthe group
consisting of SEQ ID NOS: 1g-18 and/or a VL domain
havida@.&assam no aci d sequence sel ect egypkkOi3:95Q41 D
NCS: 10 and 11, or ami no acid sequences having at | east
about 80% 85% about 90% about 91% about 92% about
93% about 94%



25 about 95% about 96% about 97% about 98% about
99% or 100% sequence identity to a sequence set forth
in SEQ I D NOS: 10-18. In yet other enbodi nents
wdood/dagr7i nventi on, the anti-CD20 anti bodi esciofsz0di@s092s
i nvention conprise a VH domain, where the VH domain is
sel ected fromthe group consisting of: 30(a) a VH
domai n conprising an am no aci d sequence havi ng at
| easined qusEimBNEeo ibdattinteymbo riamingbrismeedad iodncgd@guienc e
sel t S b f anti
P ir et R T sl Fob e o
OS@@ZW‘B‘B%@&“’G {ygntign- \VH domai n conpri si ng an ami no

aci d segyencenAMiBGicad! the@Bhiod 20fHREMRAGRNE SHBRtAl Y tO

the ani no acid sequence forth.in J.0NO 12

S SPB TS BT Brr DRY B “opmged TR i g &

s eltteciDRchaf baommbdiGedgpnd oypimeed siqsdnces gelated bised ort theimproved

as BRALAG d;ﬂﬁq(ﬁﬂélglbég%d% eéhwiyhﬁat Qﬁ’rﬁ;&ahbcpﬁa a&&l{uréiﬁbo”d' ng

to resi d (i) t
as paibad wersingthe %fgizeﬂfé‘?f’at ﬂlew@d*&ﬁ%mﬁ ipyplve w}aé@pfamf i ng
t 0 ahf$ h@i&@sn&-&:@wﬁfﬁm HEQDRBudNGhat dlanti-CD20 antii)&)y réai¥H donmai n

no acid se uen e [ | east 85%

oS ot B o s EaghS RS A it o BRF S,
| n COEQCcH DY NCPC B¢tiviuhefrae amth@Dm-dnuhpdnpﬁthq:lowpmnse@palved as
| e%o%pa%?o ﬁrﬁ:éhxg?‘ﬁ af”rﬁlcf%&]% Q‘s)aI/ ESCH&CBD& xQ{J%URp;ﬁ@{i%hSt ing

anl ne resi due at the position
corPﬁ%ﬁ@n HForgovior Beird d@fel‘UBCOSPWSEQY FetsroQcs- 180 noyql pnti he
as [panagitinedids A5 Mg m&@ﬁbrﬂhﬂ.& s@tablk h}elgaqslhdmgmgﬁaw esaandi ng

to r

15,9 e ikt SR DO o BT bl bty flssonai ng
t 0 sidlgi tol thet cklliBited by BEQGMD aNOrdByd i dindardvbiagiofpaexample,
io'mEé &LcﬂgedE}ﬁ]U%”}\Mceﬁi%h gub‘ﬁ@ﬂxU@NG %OW%M‘) al tpast 85%

5 sequence dentlt{ to the am no aci d sequence set
f orrptnized CEROf the pryntion ar%ﬁé‘?“é‘ ip Ko andhYLfomaiprof s gty 8k
at hlgl&ﬁﬁdins&@@edtlecﬂy dﬂﬁtlsﬂjzeaﬁte;ddlésr (El%riid”[kﬁy GHtATIPRO antibodies

con i stin resi due

oot ok Mflerongtiich o P A0 b oot Dy .
( i INOSt lﬁel8ars:wsmlagy dreng(xam@ﬁjlsmesmwe%&ﬂ 635 b$630] 1640,

c Ofm@ﬁ)?%%'r pY, H&na‘ines%!egé{pfrolang(?fD N6 0 BaND(reshorivapd.
(iii) the aspartlc acid (Asp) residue at the position
20devgnehol{dpHgH Y r esi due 110 of SEQ I D NO 14;

(e) a \hpdadak anmimmis smemgn@mmmnaﬁmea@hde E\Qﬂ]ﬂ@d’kﬁbﬁ\pnse

haV| n t 85% se c
2o e o TR PR Gk PR heimrdon GRaPE 4 R v
dowad wtiwoppEPR emingtcid Feagnceoﬂectqdé@ndmrwl cesisau df SBth

t hep GioRURK &me sdib udEcs ndving af Bt &Ba%yd/.,adb@mlm d&ie)
residue at the position corres§)on IE&? to residue 31 of

SEQT Bb%ﬁ&% ai@“ 8p-iabou W aboyhi e aponf Hye. Ay Ple 2ot t he
POYB%] dbBut O o2 SEeF DR Gccti@n it & zdsH@eﬂcQSel@:ﬁedSE@ the2rdNQ)

30 o pbbitaeapy 17 SOP LA ol 5Tt EREPE Ry 8 AR "
(iv) the aspar agi ne (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO 15; (f) a VH
domai n conprising an am no aci d sequence havi ng at

| east 85% 3.
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30 sequence identity to the am no aci d sequence set
forth in SEQ 1D NO 16, where the VH donmain conprises
at | east one residue selected fromthe group
wEResHi ng of : (i) the alanine (A a) res'f"é‘ﬁuﬁbmkﬂﬁzs
position corresponding to residue 57 of SEQID -
LEGALO2/ 305555870At t yDkt . No. 0508271333624 NO 16
(ii) the alanine (Ala) residue at the position
cgr‘sm&mnsﬁ@g) KOs: l%%h(ﬂtﬂeseg&ﬁce@ﬁf @EQDIh NONOB hadbng af ledst )
t he aspa residue .at the positio
PR A e o5 Bhors s PRI T B CBR (1 )
t hénvelsgiar agi ne (Asn) residue at the position

corres PﬂUQ bl W thfogrcl‘ﬂegtls' ethC]a:l'IQ C@EO %god Q oHQe mlrglﬁonr’ (g) a

\in domain conprising an amno_ acld sequence having at
5 e &¥TPIBGYY & aFEHEENG ﬁéq%tuwwwl%@)%ﬁql%d gerdhegstiience
Set;oyfsi@tlirtgh,fl n SEQID NG 17, where the VH domain

conpri ses east. .one resi du ect group
consi st Snggél?‘ PSR '@ﬂ%?chdgse?“fnce)setﬁoétgl’due g[{w?h
posi ti dh TCPREspwritngay aminoraed isguencoaviot aGEQ 85D sMOetc?,
(1 ligendel® tﬁé M Eid b ke ge%lnﬁl %%E%il[DW@lb&’@fﬁé tbﬁncompmes

corresponding to residu
10( ithephynpilalana@ha dfisidee %%myS*fr%gP%@"@ﬂg PH@I%E PESE&HD
comecegponding to residue 107 of SEQID NO 17, and

cor eGP GEDnL B G RS0 1 RO

(hBEQINMNGdemai n conpri sing an am no aci d sequence

havi ng @f . bﬁﬁ?éon%ﬁs’ﬁ@ﬁlch%%%@nd' Q,?Ehtc& ha¥in Qt 1&43@85%
acid sequence set forth in

151 5Nty ipehepmingppidseauencg et foé%g‘t%E&w@ 5rcé§F@ iR NQeq &ET%E‘PC
f r QDRR BEmGBUR: HTA1S (Slh) dag:uaﬁe (Léd)}esﬂhkfht akaositng (Al a)

resi due at the.po [ to residue 103
of gff OP%n%resfg 8$“Zflé]i)%r}{) he™ as par %ll\ﬁ% (r ‘Agecfw‘yew due at
t he pos(r:)t ) Gthmnmesm)mmrmgo tegl se@sicd s for®7n BEQ BEWIID

NOsed 8p NO-J, kRQ ihR0%, ¥ Heep(éd.y) residue at the
p03|t| on corresponding to residue 109 of SEQ | D NO 18,

20and (i \XP 1 HRLSP AR ﬁﬂém("ﬂéﬂﬂ SGIBRIPfipingt Ieapf "(96%‘1“?‘]“%
ZOGdaﬁﬁtgas)pMumgmmequaﬁe cbtl it WS BOf DS, I»\mexlél@ie

(1) L n_am no. uence
B R R T o e

ac |&wa@@mféﬁ®éessiet atfthgppsitidneoSERnHiNE N@:SId]eQ9 of ST D N Brd Vi i
dong @) %maag.ﬁé(t A2k) nl,-sﬁﬁ@at tl%‘})%mﬁ(ﬁns:br‘#éiﬁon%ﬁ% RGEGHC 15 oM
theg gypconsnsmgo 1) at the position

25corFRLP O ng to residue 107 of SEQID NGO 12, a

resi due{gl fHabRr3} Son&mﬁﬁg:ﬂmﬁrfo\bﬂiﬂls&lﬁerﬂmw}mg aQeadt 85% sequence

subtlt on.for. aspara he

posdlséf1 %ﬁ) tf?:eoarm r %’samg rsleéﬁ%ence %oﬁmh %Df\%g “?herélgb"ﬁ@l\lo
12 compprisesa} ldaseone hmtduq @leeted:@mép gt soesiging plo (i ¢hedklanine
SUbgihy bdikdub @Nnd REitASRALPHINE (L ASHE 5 of SEQ ID k), &) \ﬂé

donai n conprising an am no aci d sequence havin

30 e&?ﬁmgs%/e%@qﬁéiﬁ%@ tedatifiqnicprrespending odidye ? 4tTR é&%éme
setnd @D tthe dspurd3me) A D) dMue hBthe phiigibiecdipodiigud recidrear nf
CORPAH ]?%Zat | east one residue selected fromthe group
consrsting’of: (i) at the position corresponding to
residue 103 of SEQID NO 13, a residue that is a
((:ogg m,y\%; e amno acid substitution f.QL.alaning

, erein the conservative - 38 -



LEGAL02130555587v | Attyl Act No 050827/ 333624 am no
acid substitution is not glycine, (ii) at the position
corresponding to residue 107 of SEQID NO 13, a
woRssloddser that is a conservative am no aci dpEudassorossbison
for asparagine (Asn), and (iii) at the position
corresponding to residue 110 of SEQ ID NG 13, a
residue that is a conservative am no acid substitution
for aspmr ﬁgDmec(ﬁrxﬁﬁﬁﬁg anafnlm)o aéid k&duﬁemmg SLOCHRIRIS % sExe @t
am no. aci d | 9
|dednn'tmt¥ V ﬂfe amt1 aCI uence Sep% squgﬁée dssgt@h? g?’tléﬁejb%ﬁ SEQ
Dch@rlm at lwhsme rqsidee s‘ﬂel:tdtﬁm the grovnponsisting eft (1) daslaniggne

r e%Alng&m%@Lt%tp%giuénrcemsbmmg E&U@du@@@?ﬂiiﬁaimgf(w (tie) at
t he 03|t|on corresp ond I Ng tor

5 NOaSP?L‘ﬁ@“%{AF‘Qé“rslﬂlﬁ%a‘f‘l‘w?“‘?%‘ carreélemg'é% R?é‘fsrdw o 3&
subsk(iid) Ukd aoprrtic@tid a‘ks@ﬁdeﬁﬁle(aAhabosmmd'Iﬁ)ﬁ'lespbﬂi&B\gG@fesell‘e\/latof ve
ankgglﬁ%q d substitution is not glycine, (ii) at the
poSItion ¢corresponding to residue 107 of SEQ I D NO
14, a @i ERRS comprisiiegn amine peidicqeenéoavipgt iast §¢ gequence

suRghde) WtthehifoQkid @éqnak@m f3h AT NN whibre khe caiRst he
position corresponding to residue 110 of SEQ

1074 Sompripget titore Fiatins Siose LB w2 SPESLR Ho %éliedﬂa"me
s u lsib) rtitut euthd pokitidspaEsording € residuds pj SEE D) Ne:4MH) demai n
alla h%srﬂrﬁes%m ﬂ%e?%tﬂh %g&ﬁgﬂﬁlﬁ%QQéésli(ﬂ99 @%Sé(fl%sf\tlo §5%

155 quence i'denti sequence set
f ofitihthie BIYQEQGbDFqSI@Jel‘B the\ppsdtioa cerrrepopilingi@rmesidie ERfSERIRS
at T\i()eéaﬁﬂd (W)]Qher a@;ﬁ&a@h\@ (58] 86548 g thd RSN @& SMdihg to residue

consi i) at the position corresponding to
reé?ﬂ%sés %1\694SEQIDNO 15, a residue that is a

conser Vtd GER lawmposigcn dmiio bad sctjuheedavihgat 1gah 860 saguenae ne

(Ph i . it
%kt kbl f1SHERLL A0 RO APEOUALOR: Lo BB,
20arharesided eprrenpshingtarcsidng 706 PEQIRANPHe resiuathat inher e t he
CORSREVALE MBinddBRd Qbsakitich SIS yidddink @he); S NOt gl yci ne

(iii) at the position correspondi ng to r
20820 1 b ot CHBPCGPuey thrG el Srea ps e B To 1A SR

aciidintiyl loshd dniida a0 séqpencasplortB i IFQ IDAS where haGDRR vompaibes
the, t%gé&si‘iibrP&rrS%BJd ;H’@QQ&E% of §E<§]ﬁ§N6B%. dsife Bt i9FQ | D
NO , a residue servative amno acid
SulseBeYasve oping esid sslespatiengformaninaéiyy 25(m a V11 domain

conpri SinAcHeL RMpAn gt fling e@w@a&ac&a\ahgg 1t sb%a&ﬁlen%é%

2R P e o BB BB Bl S
I eatsthe @sigon @stgueiged ested of SE!MID Ne:6grrevitpe darisa St i ng
SE&or{sgla,\%E E&cpaos%ﬁsuug&h t%PlE&%%P&E]?' ng to residue 57 of

ue t i's a conservative am no
aci d subeiGORSIcomPsie ampraing #réd seqeacr havingaf least 8P e
pos&@&&a&w&ﬁme n{e emPRo Bl gz:quetn& sEﬁSﬂtfdxH SEG @3 Nof |, SRR 1hD NO.

16, resi s.ac i ve ani no.

304 oGO EGRR o 51 e e ERrLy o vy firae o & a e
C O Ipssition abntea;e)nang to0esaiot YoSUFRSIDINQIL a0 idusthmid a @hseoiathe,
(ii1) at the position corresponding to residue 107 of
SEQ - 39 - LEGA1, 02/ 30555587v | AttyrAt No.

050827/ 333624 13
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ID NO 16, a residue that is a conservative anm no acid
substitution for asparagine (Asn), and (iv) at the
position corresponding to residue 110 of SEQ I D NG
wolfes/egs7hE£SI due that is a conservative am nEc1age26h7/080925

substitution for asparagine (Asn); (n) a VH domain
conprising an am no acid sequence having at |east 85%
5sequence identity to the ami no acid sequence set

f oamifo hadd SEQttbh N spdraginewhien,and (i@ aVihk plonian corepopdingge s
at r65199681t2 o?gﬁ(; 153 ?bqugresﬁ&l{%q}gﬁ1‘§QC&{58'UJURQ§m I YR b%tltutlon
consi st of : (1) "at the position corresponalng
re&rdﬂmmﬁﬁ(dﬁn)SEQ IDNO 17, a residue that is a

conser ygt d @@Rﬁwnlﬂ)gsﬁé:dnqul&ti 'séqUén'c@lﬂwan ht léa@t‘-ﬁ@%‘l@quence
(Leu) i) correspond g{to resi du

5 6oty ke amone sofpercas 08 BAEONNO P &M LTy ar s ve
10mm@esaclbﬂt®ummudsdte¢tmfrénmhe gbwuown@g&bfam awher e the
CO )

p&;ﬁ{o}{ é‘ér}egp%nﬁﬁﬂst 96312?}4 52%@?@?%%% ﬁgéllagétpgelgs dp% %&;v%
SEezanaq\bubSIrwtw'afor glafiggdla), naerein ghegonserivalize ypinp 9d ani no

ac mst&ﬁmﬁtsl robi1ycHa, diphat tmar.&gdon@spérﬁﬁ@)o re@d\RA 9(ok ¥BQ afo
posi tion corresE‘gn |grg to regl due 110 of  SEQ

IONON0127a regidycdat i3 ORSHREIVE AMIR0 RHHYBYIEPR PRISBIRENS (éi‘i) d
s ubsl(iii) ut theposfrion caspandig) i esiisi)of SEMID WE6209 residudithat is

oA S BEIPLYEL A0 ARG SR BETC 1o 4 Sequence
set f or®hs CARBEQPFNING 2mirg acidispence ieink/p IehorRgbasequence

commtﬁ@%eaatmdoaaa geqqa@e Jeﬁﬁhﬂhh%}i@&bémi edvnfk@mdore group
conS|st| ition corre pr{]dl ng to

5 B peine Sy ek rPERE o fkofahyae Srar SR,

c 0 ps@iov adrievt@nding 1 es@ed HofSERIDINQU, la onidhothatad sedohswsative
rﬁgﬂ) aéA@s%{)s% 1@(? fo?ﬁmr%r()(ﬁ% w\{ngrfiﬁ el?:gnsglgﬂﬁ/!ﬂ: g’nmo acld

UStItUtIOﬂIS not GDOSI I on

C 0 FYOEIEYIOR ¢ nabelycaner @y iaﬁgpeporow GfrespEding [ Riue P SEQ 1D
r esqbdmreglh@ctmat & aR0BONSRE ¥dhb y&d ABiGoRoE psiethtmt i on

| ne. i t h
20, oo BER 3P RO Teb P 1 et 2 SEeRT B N ssioug tatis
res ctdlslfevduhaétmm(sacai sctmsnsemwfartasmelcanmmpaamﬂ substitution
for gl 3(;9' p@Dlﬁg&lr)pnmw d(nlm\é)acn@tseqh&@e lpagﬁb Ltj l&@t 85% sequencc

corr espondl ng toresid
r eddepfipetoghspminoacig S%%ﬁ@éﬂovlatnus@@ IHrH% “éerre éhe CDR3

S u b&ﬁﬁrf&é{ltal 1eddt (fn@ Eesi@ﬁdb@fe@@i fo@n hABDIp consisting oft i) &Dtﬂ@ Of

e. enbodi ant i bo I es

m‘}"eSHPP 1 ivle] P% g Eesguwafg%%ﬁ?os‘élaé%tdé"d 4% "rﬁ"{lﬁ%“atgvreoup
r eemineecid subititeios fof ejnitelinbl ghertio Yhesupeagtivamdincandr i se a
va L

Fdé’%p‘étg) ]zs 9 Blyd n¥|‘()1)r gtﬁﬁ%ggﬂgnwgﬁl& onﬂg %ﬁ(?l%%lf gl{}? ip)
doﬁ@ Ha Ef’é‘ﬁ*fﬂ"h% rSﬁgoqswatgéaa'@ﬁe@ %@ttmw@r @haspﬁags*ﬁ@#nm NO;
10 (nﬁ)r atﬁ%@oh&nh@r&é@ndmg Hlesidub Eﬁ%@& 150&55 8&ul Akt
050827/ 3336 rising an

R P B B W ki (s B BT
[ d gcmemoydmg)to teh@ucsléqlﬁ 8HQ & YOt4, § oritlly thanisSEQsdrixtNOmid® or
SEQiJ Qbmtioﬂ-i}o} asparagine (Asn).
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(c) a VL domain conprising an amno acid sequence
havi ng at | east 85% sequence identity to the sequence
set forth in SEQ ID NGO 10, where the VL domain 5
wocssises the CDR2 set forth in SEQ I D N@&yus2007/080945d)
a VL domain conprising an am no aci d sequence having
at | east 85% sequence identity to the sequence set
forth in SEQID NO ii, where the VL donain conprises
at | eadi oterembddimdnts) the frei-(TDRAntbetied d@itictinvemiobEGhriE: a

on%lmdha(/an 21t l(t,aht ghﬂk%ﬂcﬁﬁ fr()lél‘:l| g&(uﬁ%#nqg% %F [S%J‘%

pOSIFIOh correspondi Ag to resi
10MOR1 tompginige the hmino fadJ sequenge Selfcfﬂﬁl in SE@H%Npﬁ foy adRdni no

ac h&inp?i@x%'&‘x%ﬁncf'@%ﬁ's&ﬂ:e@% hA ot le§5§§1’/§s%ﬁﬂéﬁ‘d%9&nﬁt§j RWdty to
nce set forth where the VL

t he Seq
SdoARIA a%@ﬁ?meflgfést fogth ip éﬁ@ {D B‘Rg BP"“L\% ?Dﬁ%&owﬁsﬁ theat
f oglutaming (QEQedidde bﬂl@posﬂﬂrdco('rmp)m(ﬁﬁg t¢ Redyeasif SEQID NO:8;

coREEPePa el B Pal AN B sl nga D isofbence
( Gidgytity vorshegying aé‘td sqmenseseefppb B FEHPNO:$, h*élerameuc%@zo

ant:érﬂ@ﬁés%ﬁth@i oskib©cdraypsrtin @re@l@lliépfdeEQ 3D Moks Lodidk Mat is
conprisin

no .ac enc f n SEQ ID
LN CopseTyse AR SeSHiS fﬂrpﬁ?‘r SR Gimena A Beel o >0
sequamsiag Sieteqharce fot forth BEEQIID NILY. Id®me bfithet hrelvodlments
ent}x%th{réﬁﬁ(?@u{)cgg Qﬂﬁé m\g;?t%gl c@ﬁéﬁs@gqﬂ ﬁg‘mlgrt ha(/mg a bB ntion

conpri se a domal n conprising t am no ac
sequenicies desearwee f¢t forih BEGQIID N a3 Cé}i?é sgleofqd fropnghgai n

C orgn,w) &infigink B (RETDA3 a&mm n%ﬂibl BRE ack®leqletdetskt fbrh ioBLY) | D
In cer‘i n other e

odi nt s, the an

an{“? %’g&ﬁ ad (pya ﬁOW{?%SH}guaBﬁm%ﬁ% fegushep ‘W%ﬁ?ﬂ%‘ %3;

conpuénsé dentityite thammino add sequesegpuieinntein SBO 1P diOtdh wheve BEQ | D

NO,

St BB en AT @uEATRI {URBe It BRI L icue

2581/8boH FENPS, the anti-CD20 anti bodi es of the

I nvent i19 et QQBMﬂbS(ﬁrfnéhts\,/fHe _dmﬂ%i%ro alfagmare& &Ilgbgn%htﬁ)n@?/itﬂﬁe

aci d sequenpce set fort n J and a
0o b A THRBE P tp et SRR i bhreae ehe featen, | o

SE@rduigh (iDsupid) and aV ydeaio thimérg aeh'tmocher@ﬁ slecttdhfeonathe gro@@D20

an"c&@f?ﬂ{g% @L a EPR3 l:&%{p‘?@&]g R0 GQ0RGA &8ueﬁce¥§ fS’r@m’Tﬁ‘SE%EQ D

rsing e amno acid sequence set
NONO1% (b r?oC’%BWmGW ap anpe eﬂi’rﬂ)#ﬁﬁﬁ"ﬁd‘aﬂﬁ%ﬂéﬁwﬁé" o §reugce
sewdéetny‘e) t&eﬁnlﬁo@emhequ&cmohmmlﬁQ IDANO:k, Rvhkdd m{emﬂm
embodi nent s rhireé bodi es of. th vgntll on

2cofpPRTse Uy g\)H‘“Zﬁl'é 718 f{h P%SQ“O{‘ ﬁ%”eé‘fﬁ“?f" tgéﬁsﬁ‘“e
S e@ﬁ@ hie &0stk {c) fagfRR3 qompISE@ ah BniNOacid sequedcedhaWhg af ead BFle - 41
Ee'ﬁ%@%é&%%éé%}ﬁo L& EeﬁﬁeAEe NortPm @Eéﬂ%%ﬁfﬁ éflere e

rsing. t'he am no aci seguence set fort I N
DRQ comppyisestaf {he pgsigiop P@Wﬁl@hﬁbwp Fgiduest of SKQ Haﬁlﬁ 8 appdye

anttuabiodbmerchfnvet dieind 4168 MstiQHorBMNgNdnSRe @InYlahd dI9 ARIDR?2

th d . t forth SEQ ID
R B S e R SR A S
S eqmecnimensethe dngrGDR0jamibSEEY df e N@entib® conpmiseceY it deimain
W TS om B%gwskﬁ%getwl xrb@ﬁb @SNQE) aﬁchaeCDR?ﬁ
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recogni zed that residues appearing opposite of one
anot her within the alignment occupy positions within
their respective pol ypeptides that correspond to one
anot her. 15Such positions are referred to herein as
"correspondi ng positions"” and the residues residing at
corresponding positions are referred to as
"correspondi ng residues” or residues that "correspond"
to one another Thus, for exanple, where a pol ypeptide
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205 of the reference sequence is referred to as the
"residue at the position corresponding to residue 5"

of the reference sequence. The preci se chem cal
WOl e of a pol ypeptide capabl e of spd@fYS U2

bi ndi ng CD20 and retaining the desired increase in CDC

activity and/or increased binding affinity for the

CD20 ant.i gen, depends. on a nunber o

Cont 2abPe RGP SRIITE 4T KON R e tse P heetTrt i o

t heeqnanbeeidenttiey,to the pandncecsal farth ip SEQ e piO: @er &@@I[bEOdbt ai ned
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ac quwnﬁgﬂdwnéﬁo P scaucicd st o in RBRAD A0 wl??ﬁ%th% ¥} domain
scoe@ﬁrﬁﬂs@m&@msm&lhuﬁisgb[mNome defl nition of anti- CD20

antlbogles used herein. .Furt E Pr E&r
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usi ng techni ques known in the art. For exanple, the
del etion or inactivation (-4hrough point nutations or
ot Wero¥Eais) of a constant regi on doreaPhhyrepp7Peduce Fc
receptor binding of the circulating nodified anti body
t hereby increasing tunor |ocalization. In other cases
it my be that constant region nodifications
consistent wth the instant invention noderate
conpl erent bi ndi ng and 25t hus reduce the serum hal f
i fe and nonspecific association of a conjugated
cyt ot oxi n.



Yet other nodifications of the constant region may be
used to nodify disulfide |inkages or oligosaccharide
noi eties that allow for enhanced | ocalization due to
WO HWeYWILEd antigen specificity or antibody?FVEHBFPHy .
The resulting physiological profile, bioavailability
and ot her biochem cal effects of the nodifications,

such as. 3 tunD calizatjo ributi nd
S oS RiE e P st guend 3 i SO RPL I SRS 1 e
us |emgomve¢nlts tlhnmeDmnbgﬂ@glf dalinvergiompinpuiess: Vi domeint
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not (E)PeCI i c chem cal cl eavage,

ac étnwda??N&nthe 'mf Zhpntibedigypf thedpvanion F%“f)é‘ﬁﬁrﬂ Yedomaingf
15t u Rtbrﬁ[&m{l@ Itlfd am@b Gcid Agetintd sen‘adtﬂ m SEQ e Noerrsiaved V y@mmy
CO taln. O or npre non- n
B e
t hembedimentsaib ehtir@¥i0dutioiliss qf d]gllraerétﬁn wntmwamvractmam aci d

r e%brswgmlg %\élammac.égeqﬁen&n@ﬂ Breft¥h §B0 @ KON laff 2 G1RER:
Fam |1 es of am ng acid residues having side chains

wi ©CpmRIsipe the pming aeid sequaren st feia SRQ de NOn b 1 F\‘”f“ﬁe art.

20ThesBodirdtits| thesutil TR0 Wk o&ied dTthe aBbrlBn Yontphisdxas| @nainde
Chaé)rﬂpsr sglo thg ?11110¥c1d segﬁenc & ? fnml n 3135 Igfﬂ??ﬁm [2 oé%lnc
u n@mrg@d ﬂp einap agd @beuewmletrfgnf( i SEQ | ID YDy tli. Aestill further

as RALAGHhHE,; thgwtcaﬁora&.bo&%dm@ mv&n{oﬁamp% a wcroqlainne
cystei ne), nonpol ar side chai

val’PRESME tgemie acid segyeagrseifarth ip ?Bﬁ(\’ i g’o 'ﬁﬁ%alea‘Fogﬁlnne
25me tebrn@Ring éhe amrnwatxm@hamae, setXeittain bEQrmc Ned1isi de chai ns (

:I ge cﬁ[a Iyetlg[h{:r b (%m{:r}{ba lhe arﬁi Cll)ﬁﬁanp l%’loﬁge? Oef)the 1nvent10n cgnqgnsg

t r ypluciphein conmnsrng i amer)o aCIAIsmcmahavme htyewrﬁﬁ%atql@ws can

be idehfiey RAE 6 om@giéanényesa&@m iRshQ MY NORIL10m LhR SRdicNg
sequence, such by saturation nutagenesis, and the

r e§ﬁ'P?dém%"fsnﬁh% %{Wt(éDQé’éﬁt‘bﬁ%‘e%oé the &yenjiop Eﬂﬂhﬁmce%@? %‘ér
30ac tdbivdib yonp@isihglO drhihyacke@nbe sétliath if L@INN@CO bASEQYID
y; the ability to bind an anti-CD20 pol ypepti de).
5For exanple, it is possible to introduce nmutations
only in framework regions or only in CDR regions of an
anti body nol ecule. Introduced nutations may be silent
or neutral m ssense nutatiens, i.e., have no, or
[ tkp@sogtiect on an anti body' s abi | i tapktorsirpg
antigen. These types of nutations may be useful to
opti m ze codon usage, or inprove a hybridoma's
anti body production. Alternatively, non-neutra
m ssense 30nutations nay alter an antibody's ability
to bind antigen. The | ocation of nobst silent and
neutral m ssense nutations is likely to be in the
framework regions, while the l[ocation of nobst
non-neutral m ssense nutations is likely to be in CDR
t hough this is
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not an absolute requirenent. One of skill in the art
woul d be able to design and test nutant nol ecules with

WORAR0pEH! properties such as no alterati on RGI/URPRO7/@RAPRS
bi nding activity or alteration in binding activity
(e.g., inprovenments in antigen binding activity or
change in antjbody s

ecificity | .
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fra nents, varilants, ivatives th ereogq I n one
erh Sd idorerin Selet:tmefrm e érﬁt'p qonaﬁé'nz oo fr) pheo\ri ¢pagingef fordgp at ed
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resen IL.nventl o rovl ae e otl de
P oRBRT o arprer P EBuRpsERh NFE B ¥BRERTY ng

of canpiss |tei ghutaagned G esiduengthapositiomummegpoading to resivid 4 of

dogﬁ@ﬁm@egﬁ@t dﬁ:@féorrgg{; ngQh a6 A PRY Qe TalRfe A(hl,ait )

domain Is selecte € group consistin a
CDRS segmanps idaitipydo the émlam%b%%wa s¢ &yt Bfétgofﬂowqﬁe in
20SE@e ICDRAIClprisésh) thap&}a&& cdﬁe@pﬁdn@lt@gam 4TB PO ISR d
25sequepce havi n eas% %.seQUﬁntce. I&%Bt |St
t hES SR FE “4¢P ‘&eg ﬁ%’ﬂ‘&‘éacé PP IR T USRS 8‘r‘e
t h@DQIDFanbodar@mqpsmllﬁmwpmngalcmrhag (hléla@)lemesr ok at
t he, M[btw@@ corresponding to residue 7 of SEQ ID
NO 7; (c) CDR2 conprising the am no acid sequence
set forl® ﬁl". AfesEryfipeNDs awrcéﬁt@np@dm@%he IPEpNtion compse
25C OAPT, d&hdifscBte @b Mhe g@iﬁ;dcoggﬁ.ugmeu)hwvm@natn ski@atin 85%
entity o the a ) set
forgt‘jﬁ?[s:ﬁoég FB}) d’l’dogﬁbhiwﬁlg e@?abwﬁt 89/0 %ﬁq%%@out
cofik.iabeg 9 t"/ﬁebcaxlt 2%, mouf Rapboor 940e @lmutrf?é%( theur)96veeaiottue
3l oRGLARSHH Ol 601 LPRANGLBR m@mrf}ez 18 il sPRP

J respective e)
c o%@ #% Nﬁ)gz t‘ﬁ‘é a VL 5<1mm @E@T@?fﬁ:@e@s@@ semteﬁ prfm&wlmo

30059(&21Zti|r}§38€(2)4 a CDR3 comprising the amino acid sequence set forth in SEQ ID

NO:§; (b) a CDR3 comprising an amino acid sequence having at least 85% sequence

0

identity to the amino acid sequence set forth in SEQ ID NO:8, where the CDR3
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am no acid sequence set forth in SEQID NO 1, SEQ ID

NO 2, SEQID NG 3, or SEQID NO4; (f) a CDR3

conprising an am no acid sequence having at |east 85%
WOeetice identity to the amino acid sequeffcdd/S8®F"%%8% h

in SEQID NO 1, where the CDR3 conprises at |east one

resi due sel ected fromthe group consisting of: (i) the

5 aspa_ra ne (Asn) residue at the

oo FBEO T (DB Rt St poste FwRES ETo s 417

t haEQEPEDEiche CDRS rRYmprédig dugniad acidrequems ihvigrat least 85%

corres

Cor RO, b RS oot Rl R MRS b 0 e

SSWqM@ aj th%mutlplycorresp?rm@ga@ﬁeﬁ@iea‘cqf gEQ & Deceredde

5T Oktfafts b onSEiYlAniNE adid s @on bt 1R (CRIFRRE @93 CBIR2

| east one resjdue sel ecte fro%ﬂ)ggr oup consi sting

of SEPArisipg the 4pIP a5 §TRUCPRISE)OTFdR %t he position

Cor r esosicngthtso embsiirghne, be ofi-(FRQahtDoMNEY i the (rivertiop he

as Rgh AL 16, éd%ﬁn,)senwéd' &Hﬁ%ro&pt}gmﬁgﬂ g g@ dG0F S RRRARII Ng
to residue SEQ |

III t he as ar agi ne

( ASarth in $EQ rcmo 39 aphd) pYsidpnanhayie PEIsIRENt ﬁ@%taaoq* &¥Pdue
1012 a6tfut SR IR, a;out(gb% BoRORB, HORPHI.SIbBE 989, BBItRHACT d

SCOHEPEE, AL ol B BRSSO SE oL R Wil
15tfdréd irCEIRBICCINRY;iagds vagitbld kghstV i pdvenaineshaiutbe ¥edogeinad
fr 9&% ‘eg ?rorgl‘tt%;#‘)ougg&ﬁﬂstﬁ% of! Qa)og VLGJ)& Cﬁ‘; a)%pﬁ mpﬁgl(eﬁl:ea@lt

reSI n correspon to resi
SE@WhEP K B N@;1P pr HQIDNY A &Y an\éL de%'n)comrté@'i“aereaﬂaro t he
15P0Séill $cqibnEHatiRSH Qs b0y sdq@enc€RErtitao the Odqueénk€ et forth in SEQ

et B i

andiaving)at laasmaieqwn@ndesmm tp taﬂseaumwoetefmldn SEQUe N@elO
20havk g Vahonka%&pﬁé{%é epRe Qs {%nh %%Mé 9. (BP?V?”‘ no
acid sequence set forth in where t
CDthn%ff?mpr@@gfnétnm@%}éfeqzﬁvée *raébgg Hlesiditoaequene fdr%tﬁif ©he
200" @H¢Redubras tesfokth 91 g ID(NO 1t b@eralhalw m(ﬁnaﬁnbdoﬂl))nsfeeﬁlldiu%néit

N e

poshetppntwncmrwe@plomdlrwgmt ol ¢f§§QdD é1091 104nd$EQ Y DoNa@n4,

(i 'c!)r)lprﬁsmg argzlrMﬁ:d difd séc@e%): hef 'aglgegt @5‘% Je%%n&(?&'nﬁtly ' Yhe 25
correspon to residu d

t héeqﬁ%‘ﬁ%?eé@ﬁﬁ@ FRIRNG b HiRsEEY L‘é%@'wmﬁe% fast one of

25C OKih et&p:mldls&gorthon BES IDINe:91ahd 0ff) ﬁﬁ@pbdaxd}d@wﬂesmmleg &I n an
R R A A N e SO
enff@ld). ment's, the present invention provides an

i sol at eﬂm éﬁoQ%%ﬁU@cﬁQﬁdcgfre EQWH dtﬁé fﬂ-g Se ‘P(pr%ka?ﬁ hdg.s.
essent i al Or _CONSsi nucl ei c

en&BETtAGs: ér?-"fff WU&I‘%G@WW 8’8&9@ 107 (RO %6%&49? ‘east
300N8, 7@1‘ 1dsh£7s@mm 6000, 1d1€5,3451 6881387 6) 1 §456, 398108 C; tai] Ufsr eitert he

0, S4B SEA 8,08, 2l BB S b ST e s

OS@G@WC@ 386 2@¢0gnszed thﬁtdlretmpdlfmat@EQiels@bb@eVe caif hﬁ)m@e CDR2
conprising the sequence set forth in SEQID NO 5 or
SEQ 1D NO 6; and (c) a CDR3aconprising the sequence
setirohigypshistivh SEQ | D NO 1, SEQ | D NO 24wmSFQs$D:NG. 3, or
SEQ ID NGO 4. In particular enbodi nents, the isol ated
pol ynuel eoti de encodi ng an i mmunogl obul i n VH domai n
conprises at 5 | east one of the CDR-encodi ng sequences
sel ected fromthe group consisting of SEQ I D NO 24
(encoding optimzed CDR3 of SEQID NO 1), SEQID

NO 25 (encoding optim zed CDR3 of SEQ ID NG 2), SEQ ID
NO 26 (encoding optim zed CDR3 of SEQ ID NGO 3), and
SEQ ID NG 27 (encodi ng optim zed CDR2 of SEQ ID NO 5).
In a further enbodi nent, the present invention

i ncludes an isolated 10 pol ynucl eoti de conpri si ng,
conS|st|ng essentlally of or conS|st|ng of a nuclelc



In yet other enbodi nents, the present invention

i ncl udes an isol ated pol ynucl eoti de conpri sing,

consi sting essentially of, or consisting of a nucleic
waawdahesmcodi ng a VH domai n sel ect ed from t PEr/gs2001{980925

consisting of: (a) a VH domain 20conprising an am no

aci d sequence having at |east 90% sequence identity to

an am no acid sequence selected fromthe group
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havimgoatelhedp2: 8@%7éé’q%i'éﬁt‘é (PR heritisgy J1Cgreen &2: %ﬂ%
acisHanS LU NIRE BH6L 9zf305<t b7 PG LDANEY) Bldbd 9Wﬂﬁ&ﬂ3¢8he VH

P DD SR Pl S BB R R b e

Samwbmsap®®“tk@nwcorrespondlng to residue 103 of SEQ
20l D NO pliieyibd dhdl- cbﬁ@arﬁlﬁ&%s%gihé‘ﬁ\&{%mmclﬁa%%'\%%%m% ni G

pOSItI on correspon I n to resid
14 2n #pige {iq sequepdgaclepsad dfom age afciER IPAKYY 12 By a%@"fatherte?fe
pospmteld ith 6@’[ ﬂ@ﬁdhomin@@n drfind R sdyi@nct SOSEY uﬁﬁ@lb 5} INGx

onpr.,i si api no_acid
e SR AN R T Y L g e
ac |adlb9@cﬁmmpl®"&@tvnfd@mtlh havingSE@ninDadiDreqdebge sehasddrdntybe
2510\Qdu€96m£tnq, ; GESHY I58Ss: #-14 é%@%tv QlMrai Hﬁa@ing Qr?an‘?ﬁﬁ+ &t ed

from ?rou conS|st|n% gb t he pRenyl al ani ne
( PREpeepssiegiglirap SEQE NOsVwr PR BdNPddpondi ng to resi due
31 of Shtuddidgicklly actild Jaribfieofaleand-0D2d Akibidics emivdugd at

t h?n l%gmett:(;)dg QStF(? ;?]r(réqgr?tri) vgr%gg ?%uég (%glﬁtf Q'Liﬁgtalaﬁg dgstlreﬁ(?gémg
p0$>r0t>¢rtm of thr paePaNdCPRY andbode sYidlels @ halohg SEIY rriNgs
3015 Bkl WaithoREn ARAAr agine (Asn) residue at the
position 15corresponding to residue 110 of SEQ ID

NG 15; (f) a Vu donmain conprising an am no acid
sequence having at | east 85% sequence identity to the
am no acid sequence set forth in SEQ I D NO 16, where
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corresponding to residue 4 of SEQ 1D NO 8 and (c) a

CDR2 having the ami no acid sequence set forth in SEQ

| D NO gr addfiogdheecomGinf regipreaf@n aiigddGratiody coap e mpieied ont

| NVRREIQR: fuléHol $@SuABeriocs VAyat BE ema{pyensé@ LeobdideNo.

conpri Si consi st i ngl essent i al %‘Wﬂ?oﬂ“/or consi sti ng

n
of OB eP Bing G PSu AROERAY TAO et B2 AT, e
[ Mdiseiag Fohwtatiaas thatgitimehaitibody Wading totHe@ectfitordlomai n

sconpr I %@g%&p@ﬁ)ﬁms 0153 refe lrg%k' @%é(?’a%g&g ﬁmp%m %E No.

050827/ he ‘am no aci equence set
f opeahenices IBEGVE Blma@uaﬁﬂ% abaeHiEe, aluete abont Wi, elivat

gro g@ 66525 tabm 93% ab&uabzma ofdBBR 98 RNRYubzt WEntiG (RN
aci seque

coffpf 18YRY ‘4 ‘h CWB“%%&‘]‘ gbg%?j‘dEghd& é“"ﬁ? frge %%Of'eégg‘i“o‘%%
sequeﬂ(eérqnobelmtlbotiymbbcuﬂd} Magpreforaldy.itit rodaqulensbare gideast or t h
0I n a&%@éVDalmg 9%% XHZBE{ %SBIJEGOUC%?:}SCEQK’HPJ 1he§ﬁ§/o%%n dlscus

gl utam ne YESI ue at ositlon rresp on

t o hereig; W@er@%raﬂ%@ 1oty PRREIAB mcludmg the (CRRg. & damﬁlm ?‘H’eYL
e maakinsaintlosetl h@eipes &mt abdaVEME b 100G hosdesvasboiotat ed

poI nucl eotid nsi sting es tialloof
S e SR R S0 ol bRy STl

t haltouh%S/ aqueﬂ*?i’/mboatcaS% SePeVica cvdnabout $008¢ idéngied to about

809 e pbout 96%

= b(%)tﬂég%%gﬂ@o&%% %ﬁst%%g?}{?g%trnd %?)IC@% I dent i cal ’ to

a P@g@méﬁé@awnmrhﬁ agy 6409 pebit nefdimited g e RESSELT pregrem

i n (\SE@n!: DS&@ncé—AnalM@ﬁ&E@ Qkrsiang for @mQSeaﬁfciz 0&afbdter

d_Vi fi
P Sap ity Bt 5 cpate Hrite SRRk, Sfimah. '
emBﬁaTFd@ nges the tdad hpndemrgotithinei Sintinand NGiandes 1 #51) 4dv.
20I S ijﬁt ’Qgh ]25@9 hw{&q{nﬁ%lbgﬁsegﬁgm Bf l§)|mlaggy ne%h §Jo s@tglences

essent |a 68/ , Or consi st I ng a nucleic acid
endOr ripe B&EFﬁﬁﬁwywt*@éﬁe@l@ﬂ@ahgwmW%@ﬂg@daﬁmme

c OR&EtBdrh agﬁ@iar scqaoncedis, Vbr MNP, D5°€ RIBIAKAI S ?ﬂl@fefeh@ sS@a.wenc e

do n%“"ﬁ'“"éo ?‘?rgse‘}?é‘wﬁ‘}%‘o&rﬁ‘erf’émﬁ‘ﬁ 8 agé%fu‘)é ﬁ%“é‘ehséff}l ﬁ"ﬁ “5t
| easten@Bhfideqite nedcildaitvertthe fuldletdiieofSiqetersae psigpepfider t h
25I n seﬁEQcé Rd I\Q gaﬂypm ‘HBmoﬁ’&Q olfg t%@/o O:Hhc tcftaq }lun’:i\)ey!)f am%%'dpm

onmprising an am no acid sequence having at | east
85‘%e§<?§?jﬂ€ﬁﬁeé“q“ﬁé’rﬁft4“9vedto the sequence set forth in SEQ

]Ic D NO FbBpurpdRoetht bteseML;m@ml parcem@@,nélﬁ@ﬁeﬁnhﬁs §ddrAinset
ort [ ng

an et s bsion R ol A
[ de/ntl B £3p dpen ;tehﬂétysétaﬁemeaps%e@nsfomrptrhlw of ZSEQTJ$IIIM N@mxbl
30Whes er}k@%ntMWa%‘Pr%' h'8m819 e&r&ﬁl\ﬁ&oﬁthrﬁ i &y ht fﬁ;”ﬁnﬂ hna (1) the

forth in SEQ
gl ﬁl‘fa&ﬁ'ﬁ‘aﬁ‘é”(g@ 4y 486 Mathe? 4t2-BheA piﬂsaf“tq‘adnfob?j‘?“i“@‘g P ng
to residue 91 of SEQ ID NO 11. Any of the
pol ynucl eoti des descri bed above may further include
addi tional nucleic acids, grcoding, e.g., a signa
pepkieosts@vdi rect secretion of the ena@dethsssies
pol ypepti de, anti body constant regions as descri bed
herei n, or other heterol ogous



30pol ypepti des as descri bed herein. Al so, as described

in nore detail el sewhere herein, the present invention

i ncl udes conpositions conprising the polynucl eoti des
WO28896378% ng one or nore of the pol ynucl eoth(ddL2007/080925

descri bed above. In one enbodi nent, - 56 -

LEGAI . . 02/ 30555587v | Attynkt No. 050827/333624 the

i nvention incl udes cowp05|t|ons conprising a first

pofgRiferegeicaenthb?eab Pphel Hhar! @it raae ibrddss aai d

fi Festasped yrdidoaeit rdussace 6-18, aVIiRkwie pus fewas 40% 3air etzed
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WO 2008803781 i ched nmedi a, and then are sw t chRI/ES@003/080925

sel ective nedia. The selectable marker in the

reconbi nant plasm d confers resistance to the

selection and allows cells to stably integrate the

pl A%TFog o o fitheeY rdopping i3 aieedyoh the givertor o BFagrA FHci

\Ahlsd'qhenbd'lofhhl}l’dhe6ﬁﬂorb&ftﬁé wr@dmamraexmﬁ@eﬂmemvemmebd

Thsm%F ﬂ% nta t1 eeenanthr
endTRiSEF SLIFFT PTG Wbt S Doty e eS8 ite P Hody
m)lerelmdlr@nt a fusion prAtemdwbleermdfe dgerhoemamdmeamt evﬂsodmay be
sUs ggclosb@ﬁélréﬂrgéoﬂ]?ﬂsep lét)nsﬁ@ teser{tlml}I hia Q)rhgmstg G@a [B%&%§C havmg

i npl ex virus di ne ki nase er etal. (1977)
Ceme amo 29@§eque]3gﬁﬁ Mﬁt‘ﬁ‘i’ ﬁlgeegau A pggs of the Vi domam of an
phespbo10 datso), o fpsleft, aG@an( % Y@rahGkathadd, oy halns kéid

( 48: 20 deni ne
U S3hst dRE b o e R oebPE, ddiiEhy b

22 ai8ibddy, gdnesentsaveripes, engsrivayisd thlenSOf knd a Hetgolagousor
10apP E)Sly&:ﬁtl de%equélﬁec' p[ﬁ%ﬁé eYrﬁ)loMmelﬁl tﬁé)fus@ﬂ;rétgﬁ E@Hﬂgést‘ie

resi stance can be used as the basis of selection for
t h@WRSPHAS A YiRE thrermiee acidisquenchpf atPREAS fhe Ve dpmaip faaspts ¢ o
I’TECDO@ gRaiat antibd0k oF @ pleientahventilcﬁ,(ol %@ﬁenf\lﬂéﬂvanw@s&ﬁdanaﬁci

thereﬂéﬂéﬁ éxetir§E>|a3US pgl\ﬁeptld\gﬁs% nc% 8#1‘ é?uglop ro¥el ) %cgf"e%dl%
nry bogtte adtasiona epitdpe(WHPRY-ga nnmderﬂ@rl@eqtm@&?n Pptoe
SNach)mpr{A&Q%olty@Bhde hekafY tﬁganglgg £ld se(ﬂﬁﬁbe om a8 ofONf (ﬁﬁnﬁm of
e

resi st anc t he am nogl ycosi d 8 dinjcal

Pha? #HeicyP 2P antbedy s, ‘““meaﬁ'%f‘ tWP“("i‘Q@T‘)SeCBF‘&F Rt Ew one
3: 87 d8hdin dfah sitoChEMan{tb@93)theAnventidrey fragnteat ek @tives or

200068 g5t LR Rop AR Wb AR SR8 GBS M o,

Bi derharnof §2 fupion pREin cOTGP@ to ANiBICTRTH antifogy (o1 §Fv pib
20( l\/arygmeka%) el WiH; Qs 1eaUn€ BpicRJrenso.r asshanee to
C|n Santerre et al (1984) Gene 30: 147,
I\/leleﬁB 19 profeRdairiss ‘Rerﬁ’é"*g%ﬂS? W PRI BrRait DA
t eﬂhﬂﬁﬂed)lj;fyelmhimphse@ apoligeptits emku@rﬂa: dﬂﬁﬁiﬁbidbﬁﬂeﬂcﬂo%ﬂﬁmbel

gg (\g‘é lee(e\]%g §x)e @@Sﬁfg} of’d%)q; Q&%Lﬁ W%@%@%ﬁl}@@? 20| RIY
Tr amip egid anvj:naqﬁ PEYPSE. GO, tires OAmE'awéﬂiaEBRyofmﬁaqomam of

25( SesklanoRn@s8y, M@gme[&&wmlsuhe%f @ild-a He@FTbods1994)
Current r ot ocol s | Hurman Ge et (John e-er{y%‘}g@of
I

SoRSYPERA® SeHElsE S FeLeraoly: Bty thics: o rvse% BIRSSF

( 1%MHZHOMﬁh or Bi d@knaintotEsgond whingle sarre antitooy @Os‘cat adaby

ref [ ntiretj j,on
oS EAGB BT ol bR SRSt ARTABEHRIAE S

ve@b@?ncmﬁ“iw picthe 'i“tﬂﬁ“‘{ff or a review, see Bebbington and

3oHent schgkmfid9 8ion p;Bhrﬁls Lé%@néafm M@mta%ﬁe .m@@s@ﬁg JeaRe
Ampl jfication for Vg)rr)ess on oned Genes LN

72 ’E‘Eé%@."‘i??‘ﬂ%%’éé%‘? ALY e r‘ik‘ﬁ ‘é%‘cﬁézz??(’s%"é%?zﬁm
Man@apbi @r/. GORY) Yaiure BNA2 I 30 NTrigieckeAC ald@ n39¢ N @S39:6 NN
Vol . 3. When a marker in the vector system expressing
antibody is anplifiable, amgjincrease in the |evel of

I nhicliotsgrssspr esent i n culture of host @@k axsdissea

i ncrease the nunber of copies of the marker gene.
Since the anplified region is associated with the
anti body gene, 5production of the antibody will also
increase (Crouse et al. (1983) MoL Cell. Biol.



3: 257). In vitro production allows scale-up to

give | arge anounts of the desired pol ypepti des.

Techni ques for mammalian cell cultivation under tissue
woouistosd7el condi tions are known in the art and/usa@i/oggees

honbgeneous suspension culture, e.g. in 10an airlift

reactor or in a continuous stirrer reactor, or

i mmobi lized or entrapped cell culture, e.g. in hollow

f i Bestimeisslrer @y @ROAPBYH €6/l Bioh Uty ap4/s¥3 rand By el 1 YP) Nature

CeRaBes-6o@/! 1 Eéle@&ﬁ@:omuhé re@@ﬁﬁﬁ(ﬁf-‘ifsb{n @Bﬂ(l@%)de@lllfﬁgl t he

sol utions_aof pol ypept| epur6f %/ E%

a2 RrB BT by RobHeae: T bloTb ERAg A e

fi (9p@tden 51:130813 BY,CT2R gel ENLnsey 2gi aphy J. Exp. Med.

5sC h 1

IR, S O LI sy
pr Eftapenkavicat alkill?i)éi/fi{l’r@s‘l@ b TRE reedmeor '%Shlfﬁ“??ge‘ al‘ egi on
POk WPB b dRaLltcdal $c01USH 88:9053 5. W38 4R RberleNa LSO 1) Fur. J.

chr omat nes c

an¢PBBH SLIRSHsSg 0 et o 4 P AL TR o
deigPwateptoesRidgesyemfl Gofmah 99 i )nvesit BiohVelah 5phisoadpNo.
ex9£4%§sed by non-manmalian cells such as bacteria or
yeast or plant cells. Bacteria that readily take up
nucl ei AAsalgsrused 2beweredersinnsiitdl2g agibodiggef the invention, or

e nmrg@baﬁauegﬂa@&@@se varbtS dr @sivab Edhdidot,ay BSabAIé Chi a

col i or Sal none| | a; . Baci || acea as Baci

i e BT N A

Ha estopimnhunsassaps dsing nzdieds khvwnin ItHe aftfot fempleen aepr eci at ed
15t h%maﬂﬁ%ﬂ pE& E?Jneb% %&ﬁli 5@%1%% 2feBoo &ﬂﬁo&%{%é’in%%ﬁo

ypepti de econe i nclusio

S
Poiine, thr:néalﬁb%mwoOgeeu@ow oo Geeknniéy OB e in Drug
I solat 86, (2ped) k4. 5ﬁdormr dt Bﬁ@O@$ BRARIMEShe] MhRactions 30:512.

25f unct.i onal re.tetraval ent fornms of
o Do, B A pERon T NE My e R U
s elfthgraens errbings, orriedvaties rhareaf, einbe tusddithoarkasequidrs, such as

2002/ 9(%@18(:4{%% litate their punh&tl@'ﬁ&%ggén@l Ix?[yn.sf% %ﬁ%mb% Héﬁl&bﬁg of

expressi on vectors mm vant ageous ecte
deFerkei Fina s iseauense iy 8 dexerifsEaereridsr sughms “ﬁﬁ%&%d’yd ina
NMDHEE Wéckor u@ﬂAGgNemprc,ass B@n AR, examainﬁ canhens 1a) |aﬁ\6@e

tit d
S0 GBe ey B P RE BN Pt OB PE L ey ubho8®
antPrdoodyl. Aok el 8] Sa e tias. Jonimiaote, itixs-bigtditepevaikpioessi on
250f cﬂv?‘he lt[?lx\f%L'ﬁlopf)f tﬁm%&rbrﬁéllqt(ﬁl{eppegﬁ&q%%%'ilscéfttl aﬁi)urﬂfcgtlon

readi purif desirabl e. vectors

i ndrclyde butB[ftnota]p@teﬁ E?E the 'HA't tagy whllcla)cctnﬁg)o@s 148 epitope derived

eX poMSif iffuienza RdnagglLioAb0rkh 30 H%0 28:/ (19341 §/dpksty: 7840 and the

050 27/333624 vector pUR278 (Ruther etal. (1983) EMBO

J. 1?@1) in which the antibody codi ng sequence may

be |i gdugen prorcinydad barbppred méing métedy dettagr wellkndwreinghewit t h
30! el BECRAENIPAEANGN 5 SR doRdHa k5 O’ﬁheWreQE@é g al

produced; pIN vectors (1nouye and Tnouye (

Nucl ei c ACIdS Res. 13:3101-3109; Van Heeke and

Schuster (1989) J. Biol. Chem 524:5503-5509); and the

i ke. pGEX vectors may al so be used to express foreign

-62 -

LEGAL02/30555587v] AttyDkt No. 050827/333624
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S-transferase (GST). In general, such fusion proteins
are soluble and can easily be purified fromlysed
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Met hods of the invention are directed to the use of
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t hgsa Leisth®f Qi Thb i dily, s&encs HaPoelihiedi ment
thel5 aﬁyél'r?%Dgzl%Irantl body. i gﬁgc?nlnl g{he? ed ?5pr| or to

IS b AT B T etigndbr pampi SRl brdrimprpe kol die irus
C&Ei(d&ﬂacéd’lﬁﬂeﬁp%trol dT apA LNV @oibaek (fve edample tHa@olaiddiin CD20
E bgd% is adm nistered after treatnent with the
cl ne/i mmunot her apy- based cancer therapy. In yet
300t her &mporsiapghetsmoledyle of the aiverdion manbero rdsembimantipased

CapGREsel, hﬁﬁ@l@% lhrﬁaealgmn 8l Brdwa il dADERNALYIoV LR t he
anti é%é nt i %@y n one such enbodi nent, an

ant T IEPREP IR TP foa%@e‘Pwéa RENEFTPTE -0 e
combi nation with IL-2. IL-2, an agent known to expand
the number of natural kil l-&f- (NK) effector cells in
treated”pat’i ents, can be adnini st er edBF "5 or
conconmtantly with, the anti-CD20 anti body of the
invention. This expanded nunber of NK effector cells
may | ead to enhanced ADCC activity of the adm ni stered
anti- 25CD20 anti body. In other enbodi nents, 1L-21
serves as the i mmunot herapeutic agent to stinmulate NK
cel | activity when adm nistered in conbination with an
anti - CD20 anti body descri bed herein. The
anti-CD20 anti bodies of the invention can be used in
conmbi nation with any known therapies for autoi nmune
and i nflammatory di seases, including any agent



30or conbi nati on of agents that are known to be

useful, or which have been used or are currently in

use, for treatnent of autoinmune and inflammtory

watoss@ses. Such therapies and therapeuti c a@eU82607/080925

i nclude, but are not limted to, surgery or surgical -
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procedures (e.g., splenectony, |ynphadenectony,

t hyffioind eotiodwyly bphfasiryepitbs edife:, antigu kip Roredsh, sind gabd |,

ti %&Hrﬁn i madpB3hY) t&ﬂﬁ@geln%ﬁ“dﬂ%elreg&l %Eb‘ilﬁ? b t;}ﬁaln}/ other .
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SeXMF%‘}O"?BQF&‘%%@H% Qﬁé@d\lt o treat skin conditions

such as allergies, contact dermatitis, and psoriasis),

| Mo W&‘NW@EH{"@ @Bé’mcaﬂi’mg&ﬂ%%‘mfﬂﬁh tﬁfd anmat ory
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ut not
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agdpiecsing SR qxpressiop gy ce rehW@HW@m inGlierrtand iclpgs. but are not
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i th ti -
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conblnatlon ad nlnlstratlon anot hér t rapeutlc
agélatigkingdlyfpphopas Hedesingdisgase, cﬁﬁée'éﬁawﬁﬂrés (EBNeintiisthods of
t h@mpnmtan@ mmﬁ:msp mh&@a@obﬂm 84 B elliabiide lykiftiobBstic

se fornul a harna tical .
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ord@rtheWere the met hods of the present invention
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t her api es can 'ven sinul t aneousl
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al so adm nistered prior to or subsequent to 25the:
ot kg fh etor'i)é apfigen. Sequential administration of the

di f f er emtcattlo@r BpEreis dermyd Reh@plicaidiBEadnBgar.tRsS sn Oifi-
0o PAT b b SR SR LT RENIBn P i ooy

r etd agjolted Gsug @Icalblsl@ from a patienf, whgorhe paiTiydedi antﬁmss aof the
| NV@RIPdnPSEa disbRe, 3PS brodilgd Qi ARG RPMNS S ABRR hIRHNGL B N
are adm nistered in combination with i munosuppr essi ve
drugs or anti- 30inflammatory drugs, wherein the
antichedyssand the therapeuti € agent (S)a{H¥. 3364

adm ni stered sequentially, in either order, or

simul taneously (i.e., concurrently or within the sane
time frane). Exanples of suitable i munosuppressive
drugs that can - 88 - LEGALD2/30555587v | AttyDkt No.
050827/ 333624



be adm ni stered in conbination with the anti-CD20
anti bodi es of the invention include, but are not
limted to, nmethotrexate, cycl ophospham de,
W30k ne, chl oranbucil, cycl osporine, sBEHURE7/08WYRS
exanpl e, aerosolized cycl osporine (see, U S. Patent
Application Publication No. US20020006901, herein
|ncorporated by reference 5in |ts entirety),
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o RN Bob PR AR ST Sy LaSTL 25 e
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15f | Weddeioh @J&aemioh WP @dnehtiok ethemRpyofiBt 1hR 6 RhAEBLE
unmet.one, naproxen, .oxaprozin,
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pi F‘EBYE’O Ases Hﬁgﬂ‘é‘%“ﬁ‘ 'e%P%eé‘i?f s pagficial t‘(l“ln FRAREES 10 agment of
t oldivebé smyesanbiiattdifithalmmteapryssiagtdibndihesas uch as

?g?: : Xi m r%ﬁp C gt%ddg th;l-wgda%ﬁ%qinggse n t%t rea r{l‘e)nt of non
t hélofgkjees lymphomas relaggd) sombmwalr wiaEpliale Bemt!l p@h&fatww r s us

20h0SécufliIBRAS eorcpaawieeomdq&&saﬁ iHvéntibh, @ﬁmliﬁxl;)wma’%%lﬁ €e ( T

cel | di ate onj.c (unkno etiolo
c oA Bierehep B P or ki o e Ao S BDaIeS of

t héd cehh mehqmn ca¢geriags edow grago mperecdinachinae g hitiogrdegwent
an dﬁ&moﬂ 9%%34@%% : 3%24 iR &ma&m& cangoci ated

?e acufe,” acute, ot Ghronre transpl ant
r eﬁ%él‘@@r‘u 9%y Thusglewerads B etlLighphgmasingludssmall i ni t ed

25t O,Iyn{pth@ﬁG fchnhcdraeynaumma e@sandn@m[aemxwsmﬁll&etave@%hd s,
i ne, lun conea bl ood

v o e BBt e ot Beroaa oiss SOl BoRES Rk r ow
andiffukpesmall kleave Gredlf diffist sibaé snatiayd bee cdif aidddthsd lngarecany
d o thﬁ'ﬁ'ﬂt dnli ﬂ@ﬁ’ a@@l"yﬁ?holmgg ﬂcl%Xarge c%h Rﬁxg&{)blp&lg’t and

ransp ant ocedure may nprise
t r ATPRebAsHS. Ay Saml WCI%EthCF‘ébIEPéhOFT@S Pfd‘i*iid?vsk‘% ‘@ anyl non-
oxemagieddse) , transplanting tissue from one hunan to
anot her human (e.g., allografts), and/or transplanting
tissue fromone part of a human's body to anot her
(e.g., autografts). Treatnent with the anti bodi es of
the invention may al so -89 -
LEGALO2/ 30555587v1Al tyl ) kt.7Blo. 050827/ 333624 reduce
t r dissp@ntat i on sequel ae such as f evemypvanosexisa,
henodynam ¢ abnormalities, |eukopenia, white cel
infiltration of the transplanted organ/tissue, as well
as opportunistic infections. In sone enbodinents, the
anti-CD20 anti bodies of the invention may be used
5al one or in conbination wth i munosuppressive drugs
to treat and/or prevent transplant rejection such as
hyperacute, acute, and/or chronic rejection and/or
graft versus host disease. Thus, in sone enbodi nents
where the anti-CD20 anti bodi es of the invention are
used to treat graft rejection, the antibodies may used
|n conblnatlon mnth SU|tabIe |nnunosuppre33|ve drugs,

L, L 1 o,



15 i mmunosuppressi ve proteins, including, for exanple,
anti-CTLA anti bodies and I g fusions, anti-B | ynphocyte
stimulator antibodies (e.g., LYMPHOSTAT-BTmM and Ig
WG 9e§6#31 (BLYS-1g), anti-CD80 anti bodi es affd/ex2ei@¥0e¥pt
(Enbrel(r)), as well as anti-T cell antibodies such as
anti-CD3 (OKT3), anti-CD4, and the |like. As such, it
is specifically contenplated that the conpositions,. and
met hodst Bfecomizrbthat fpanstodypt die dnverdiop are ysedid he{Atransptic
W trBan@éndef B bl UGSphbBas ik irk aﬁssﬂﬁﬁq)d’ceotan§gb mf&tmmedfﬂﬁd)pean
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sar Quc el nmhma@&txedkmm,mpa%a 5&4&&&1'&@" b alin@cludify

exanpl e hyperacute, acute, /[or chronic rejection or
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mbodi nents where at | east a conponent _of erap
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lSpo ol&ken\ﬂ@tgrafnﬁl[)éﬁlc l‘eulatgua (cﬂfm% Q8RERBLY cHréMid y DKt

050827/ 333624 er ﬂ?odl nment s,

t h P mﬁ‘n‘f"i‘%éﬁ‘ﬂ‘?“@%“%? "‘t" el“H\‘? A OHISRIP e used

al aneroglobulifiento v etainGiiseast;tahd dndlatsiiabl pprese |ov16g1dgraxgs

togLg %1 jor prevent rheumatoid arthritis. Thus in

some enbodi ments where the anti-CD20 antibodies of the
i nvent il respaeizedibe theanethodst! the irvartin e basefhlip piceentigghe

202NtEARSALRS TR whS BkingRuRRARERpR AT kRt 4T tRUhveaih @re

i mmunosuppr essi ve drugs,. I ncl dln I|mted
t 0 PO TB reT rRR A B BT R
c hlpaticutdbiy dtioke, sulgyued lasiporelapes fotlagingdtindarg c{emb (&8, Low-
e

(o2 D ym N EAARERA AR bl lneo Ak G Upll B

de 6t spriiogaind are chasieietizrd by aeelaaﬁegfrewgfmg course. Thus,
25rra|t1@zﬁl(ﬁEHt bif thds® Bk %&Qﬁ:d udiiiCthd ATMIAO SURDIHRASINY R

tlel ns, |ncl uegl n 10exanpl e, anti-CTLA
P fi el e et B SRERRTOB | ymphocyt 6
sti nmul dt acodmicet Wyoidihe metheals gf the prydRHOSTIAL -aBEay oradhi-1 g
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tituxetan (Zev,

ot STE BB (RN Py Eoybe P e e fdfepeot
antndodn epreeoint asheannpto@DBsdc@KT B)th thadis¢asc<CD4hat iamdantine
i ke. As discussed above, treatnent effectiveness may
be assessed using any neangzand i ncludes, but is not

| i mictiegpostsg7vl ef f ecti veness as neasur edadwy Nvedemieal
responses defined by the American Col |l ege of
Rheurat ol ogy criteria, the European League of

Rheumati smcriteria, or any other criteria. See for
exanpl e, Felson et al. (1995) 20Arthritis. Rheum
38:727-35 and van Gestel et al. (1996) Arthritis
Rheum 39: 34-40.



In yet other enbodi nents, the anti-CD20 anti bodi es of

the invention nay be used alone or in conbination with

i mmunosuppressive drugs to treat and/ or prevent
womebstdeptre scl erosi s. Thus in sone enbodi neriRBUSAHIROILShe

anti-CD20 anti bodies of the invention are used to

treat nultiple sclerosis, the antibodi es nay be used

i n 25conbi nati on with suitabl e i munosuppressive

dr npbferatinedfigeti thgprevsufion gbturthdr fintopeptgrew thiv fadentipindgreor
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deo Z)i%?e rc,gs#f;}nsé"% i Jeﬁ({eh zg)ggngeeof %'(}gcai i etectable disease with
nalon ntr oam e anal 0gs, nosuppr essi ve
pr oeraializggtion of etyudivingsly staprnabadiggrprihis studing, bor@mnow and
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t oShdemtbivethy Mumbg pf tumgegetis preshriin thawRied ! § fhe apsspseefiteinmab
t i Yddiomd A pdrAEMa For MGait oBdnbrtKCBREh ARbPoR &l pBlicaild
et aner cgpt (ENBBELt)) as well as anti-T cell
antBYBPE LR Yas anti-CD3 (OKT3), anti-CD4, and the
i ke. PFuuntohesponse omtlic agtisaifot dhargespy tuiot inortphudoge Ki.error e
t h d [

15 o SRS buRRE e S ARl IR AR A Yt 1
di swegRetic woapnss impging NIRY egn.wiredioacpbio inmemeceapyief cel | s,
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/or_infl ammat or i sor beln limti ng,
o S R PeT BB STt T Ry e
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oCOf&RlaBﬁ‘&lt@@ m]tébz%m?o%& ﬁr@&%'ﬂl%%%éﬁgﬁ%'f‘fédt Qteag
herei n ere 10a em)t erapeuti c agent an
andrpieyemaiitn the ympEms ABprotadoTiditheadiedsp obhys of Breelbmeorpl e,
al amsu@wmky expdrichbé ia BRcascOfi thd Bd-¢atl 6 S/ nipbtinis DR Yikht@t/€ats,
adm ni ster n, conmbi nati on with an anti-CD20 anti body
degécVFr B%'gh ﬁoé?»é?dﬁor“%‘iﬁl%m es of such combinations
i ncl udéeThe bait-C20mniigidics dasirtbedihetain meyotsb ifinditse oTtBe tofhtment
Sf | %ﬁﬁﬂ@%:ﬂ(ﬁy dlge)égék 9:91*89{5&?&@.@ (Q'%lsox@g}goftti;@mﬁﬂhé sygmgxat are

anti b nbi nati ons dar abi ne, anot

anta?SQ‘Em‘bV‘fb%@q WBasinergle. 'ésl%ﬁ'fﬁl fé" Nt fifn{isd thggptemic IUPUS
( Rletyumﬂégru) ,psdnmo%mmg:@msmh&o@ nPlamm&$8i nPbGo,

ifornia n anti-CD20. anti body of the .
in é"ﬁFPSW"z""’me m”‘% CP'EIF‘ftHEPSS%%%%%I%CﬁEW{‘%‘&d a{‘hré“si AR i on
i s stléresivimbanphaterm boweCDHX@seamuic hopiragsy digresstyaigemast | C
0rm BLIEQBJ@QHMWQBQ tlcﬁé)dathlc%\/lﬁrloﬁar& ﬂb$§1§’ §§t‘c§p<§'§51so %Jye(p ea
clinical testing procedure, e: termne t
ef fYREEERItyTY: asthypay iinary '@b%’h@ﬁt“’btse"g‘fi mathlaév@ettomwe@an
be pa@firaci | i tated by coupling the antibody to a
det ect abl e substance. Exanpl es of detectable
subst ances include various gnzynmes, prosthetic groups,
fl uerescents materi al s, | um nescent nBtegkinadsBysizes
bi ol um nescent materials, and radi oactive materials.
Exanpl es of suitable enzynmes include horseradish
per oxi dase, al kal i ne phosphat ase, f3- gal act osi dase,
or acetylcholinesterase; exanples of suitable
prosthetic group 25conpl exes i ncl ude
streptavi din/biotin and avidin/biotin; exanples of
sui table fluorescent materials include unbelliferone,
fluorescein, fluorescein isothiocyanate, rhodam ne,
di chl orotriazi nyl am ne fl uorescein, dansyl chloride or
phycoerythrin; an exanple of a |um nescent nateri al
|ncludes | um nol ; exanples of blolun1nescent naterlals
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30r adi oactive material include 1251, 131i, 35S, or 3H
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VI11. PHARVACEUTI CAL COVPQSI TI ONS AND ADM NI STRATI ON
WONBBHEDS Met hods of preparing and ad@TAISEOEIH0G
the anti-CD20 anti bodi es, or antigen-binding
fragnents, variants, or derivatives thereof of the
invention to a subject in need 5thereof are well known
to or drflammapsi dispasgereshaierieriredly infipgamstianant ABEe i n t he

ar HestrddiBn, bPdombRhtioA d¥tedl. Stntiadin&bry Qfseabd @hchuaés anﬁ:Dzo
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The pharnmaceutical conpositions used in this invention
conpri se pharmaceutically acceptable carriers,
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t herapeuti c nmethods discl osed herein are described in
Rem ngton's Pharmaceutica
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10absorption pronoters to enhance bioavailability,
and/ or other conventional solubilizing or dispersing
agents. The amount of an anti-CD20 anti body, or

wd Teggieeni , variant, or derivative thereof Bdrais20meys00E
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15t he di scl osure of the present invention. Factors
i nfl uenci ng the node of adm nistration and the
respecti ve amount of at |east one anti-CD20 anti body,
woanbs/gent bi ndi ng fragnent, variant or derpamiswes/080925
thereof include, but are not limted to, the severity
of the disease, the history of the disease, and the
age, height, weight, health, and physical condition of
t henalignentVi cdlsa bntic®iRidragdtionigs fdvexaapie. SEN D) taedtipg the KB40

an‘gﬁ’t&%n &f ma%gl?am B ce(ﬁp%Qd :ﬁﬂBédﬁb@%’ etif mrtl(gr%mﬁtfact()('%lét@mt
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Al ternatively, anti-CD20 anti bodies, or

anti gen-bi nding fragnents, variants, or derivatives
t hereof of the invention can be adm nistered as a
sustai ned rel ease formul ation, in which case



20l ess frequent admi nistration is required. Dosage and
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rove t he disease

any lél’éﬁsl%) 8 {[owéev%ryl n’ﬁ h8 etho]ds %0H18at1(§)| es“étglghee teachm%s hérein, anti-
pr €826 paibedids om antigemabicding feigdense Vapnte ot deof/atnvﬁehedﬁwé efdke.
20 lr%ergbma—él@ed directly t(ﬂ?n@ snler&ygﬁggdvgr@e Je”&l&rﬁ)@ﬁul&%ﬁ’w des

a dlaggostlc nmet hod useful during nosi s of
CDYGeBX HFTers i Hig cxnapyre odhfidiseasef t&f“§ éOatg% CTERFRIF 28ENLS) E,
PBC, | TAB,prdm)hily PhcRssSd; bar @Bzoeamtm@{ blaﬁtlgen bfok B fragGnents,

dl SSaRE fgle 1n\9nrt119n ma Cbe admnn%%??n%‘ézovm' ch

. var dntS or gcrlvatnes tﬁére (f‘\
| nvol vés neas 0t e exp Fession I'eve

pr oh@nwemcaltvregmm rpunt fpr thq ig szucetrf@tmeo'tdﬁ E€P2¢-elpressingreell-
25%@%5 disthds §kRI0AR ptdi Inw Eiluﬁl)lc @Jkdosg%m@ars;s rtgortnhe

measur ed expr eSSI on l evel a st andar

ex JFEes BB ryesien andB-44 M’i‘ﬁ’lhmi‘ﬁ é%l‘}é regprdpbyit bF F‘Qﬂ“‘&'ated
Wh eaediy digtosedgtiasewiline fdﬂlﬁulﬁ&ﬂ@l‘O@S&lf@ﬂltdtﬂdﬁﬁmﬁl@maf)@d
t 0 PFoh %w%gia Ht %gne :a:%wel nggl c tefe\r/aglﬁ\o}}c a ace:;{t?c%l[]cg)%rp(')sit;l(-)nse in
an@¢cg@wb villthe gresfentag\rmtrmsomwm # phatmaceutiepdly deseiitables hapes

t h?Jxﬁoéctenl@&ﬂlepﬁc%%gysto%gﬁ§1§ﬂ}ﬁe GOROxRHEKE!, PrelcfMBlcs afdn @
bi of o usi ng classical i nmunohi st ol ogi cal

neffﬁéléﬂf‘s gﬁ?h%‘ﬁ\ﬁ”?%“ﬂ’i&@ nsiaft agplicgtion.japharmaceuficplly effegfive “g g o
Jalkamest,an @iti-ab20 A8 or ahtigdneidding Blagrhent, 13ihnQdGle M@ bve

ggh{%%g? g%@%??fj or uﬁcorlejggate_d, GE LR SORR 2P nd (b RKS  No
achieve effective binding to a target and to achieve a benefit, e.g., to ameliorate
symptoms of a disease or disorder or to detect a substance or a cell.
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(1987)J. Cell Biol. 105:3087-3096). O her

ant i body- based net hods useful for detecting CD20

protei n expression include i munoassays, such as the
wemgsiee’7l i nked | rmunosor bent assay ( ELI SA) PCT/US2007/080925

I mmunopreci pitation, or western blotting. Suitable

assays are described in nore detail el sewhere herein.

5By "assaying the expression |evel of CD20

pol ypepthcaharmapcgutics|ceiprpsigonsieadiin Hisiinyetipn ggmprise

QU RdrinhlidcuiB/ a)tceﬂﬁﬂs EbiTi Y inolLdifS b. g MRk bﬂ:gantghﬁ aiuemal of

f t Dbi
a PREBTg a1t B parin AR TG A BB ot e
pr ctieiancel gvieds)phaphates| ghicing.ebriic fed, gotassiyn sobaparitialy t o
5t h%]l}gérﬁlg %%&r&%? %?dr:ﬁédqggepagiexwgglhg @atleleéﬁﬁ% or e@ct@olyﬁ&cgﬂg

ogl ca Préferab ypept

ex3f BeeMBA Sq'fé\?éilsoilem Hydregsn P‘?qs@fﬂetﬂoé?lisd}@'r 'ayérog@awﬁﬁlpém 'S

e 3&dikrne EhiHde, @t lsdl'f&tceld)lcﬁl'kﬁilcﬁ GRS RGk tlﬁsﬁlloate Sloamidar d CD20

po'é%r(gﬁtdedeellllgs\é ed LS n%ésanq WDELNG Laken from a

sedOnt Bi‘oiogréarsanpt e tal chrl Om°an™i ndi vi dual

notcarhwmntgyltdﬁelom Bbcepten wabe,|pnbjethbé¢ne1pnlvmdr0wene -block

Oav%@%,gquygyﬁénggfygd?%@“p&pagl ation of individuals not
be appreciated in the

art, on‘%f gPapaHens fos P FE?! de‘@%‘obtﬁ‘f)'y%é PETleRAupQuy 81 nopy

k thMﬂ:QUbI sbluGak) sh;@enlﬁm;Sﬂd emelpneﬁt asdalnyplean @onSitj@oekabEedisor

ar|s n. a I s.intended any
o R teRa R pel BB ity FRERCons AU RE SR STy
| i nggctableosagwic esters suehens etbyl olshtheAqusony caaerpinclgds water,

5p0tai%8}§dh@/Lc{u¥ou§ Wt%&%rﬁ\ﬁs&@%&usdé’%ﬁdﬂ?%luﬁ% saRE Ak Bl RGed
ti ssue biopsies. and body fluids frommanmals are wel |

kndWia; i eabisg fnvensign. RiamicHNINBA SRyl carriers inch butarp
antnbfipdice &, 0.01-0. &mtaln@@rlafehbllydloslgf[ phogaie it or\ORY sames or
?g{dﬂy ﬁ]t%%rxxngosn Elrtc]netrrgl velbc(:]es dncluede %od\l/u%nthos&e%t%s dmﬁlﬁol\%ﬁg % t he
ar tdextrbbredqu n@as@ay shlorlrﬂa,tlac@aw H@@em@d xghab.ubaavguus ar e

20101y, eﬂlélwlﬁcﬁﬁe h@d %@%m@ﬁtrépqe'm\(%rsaa&ne% cﬁ)@éf@ﬁﬁ% Ech & BReay

systens using techni ques such as western

r adP?saﬂ H‘h%ﬂ%fé%%?%‘e aEmhsNe( EF5S7YREVSs PRAQERET i‘"r‘i'ﬁﬁ??d%ralﬁ% nt

as ayksent' suetd Vdr efampic nantifn R &S & RY:SitioxidANE RBItAE hdehd,abhd on

assa SasePan%QheFﬂ'kt' n reactions, gel diffusion precipitin

reacticons. i mufodi f f usi on assays, agglutination

assays, M@f@nml@livelmtphinnmtlmcelwoas@ayss suitatrteuieromieatiblsrmet r i
ZSaS SitYiee stérllé‘&ﬁ;&ﬁg:@ﬂﬁloﬁsmm@aié%ﬂﬁ)le) RE (Qgp%}sﬁnﬁmd sterile

30i munoassays, to nanme but a few.  Such assays are
r ORI faTIBE GHEMPORITBYIRrSPRA RO e iniggible glugons o5y pel
et dabersioredBy, suc(hk%sd,)he Cotfigosifibn lisobeBeBleind sholibbetuwid @rthe

Bi ql AL 5587y | AttyDkt. No.
osﬁé‘g‘g){%é%? R fl‘é VAR Eﬁﬁg% f’e B “\/C?"d'“\f"’ O&,hi ch
is mamr,f@frnpmré@@dlgwd rwelf e lombli bihieseived dgpingtths cenniipasing ) .

30EX QBIRh BF MictOTEMAORASIAV:S bRiSia dﬁﬁﬁﬁ%\ bad cnmr%ﬁrl e RSN
(but are not i nt ended by

wa
I nﬁﬁﬁ%‘?’b‘&‘? ﬁ’i”’t‘%&f“?‘&'ﬁg 6?’65?5‘8’6‘1)/ gatg ﬁ@“&‘l’ P%}YO&G#pﬁl)gf‘éO'
| yprapges gbeplldna tipddpaifeth@iehd @ycbi, hdahel liks) sndbuifable migueh
as RIPA buffer (PYONP-40 or Triton X-100, 1% sodi um
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deoxychol ate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodi um
phosphate at pH 7.2, 1% Trasyl ol) supplenented wth
protei n phosphat ase and/ or protease inhibitors (e.qg.,
WOEDRAG3TPIVEF, aprotinin, sodi um vanadate), REAVIIY70$2S
anti body of interest to the cell |ysate, incubating
for a period of tine (e.g., 1-4 hours) at 4C., adding
protein A 10and/or protein G sepharose beads to the
celttiereply Fhe prover Aeidibaes bmainpinadbGuexeapley e v ol Aspanat

4Cguch mgaihﬁgbyttﬂﬁnbﬁ@ﬂﬁceloﬂthb ¥ghifed paHidi€dizean@e case of
resuspend| n? h qe % S /s lglglllle b ffer thThe

b PR BB W 0 BB i sipfy for uSe it

I mignpaikietkpods disdosad fpatit ar¢ dﬂsa‘rbedamiRlegmgtoc afhdpeccage@ssed

byfsc&ncgs(g/[a‘vb\@ﬁ;&ﬁsm Bl ﬁstﬁ{!f;‘ ¥§g)S- One of skill in the

as 'to the paraneters that
can be Hiprgitiop etthe @tlwmf FracrecEean s s F picrRy by arion

antahtmdeﬁat £d a;mﬁa@inagm @n&aﬂ@@ p@aseAs, tcmomklgmuad

r eariln C S at.
b e ﬁg?‘cgﬁgrﬂ%ﬁ‘ﬁ?iaﬁ%ﬁ ﬂ&qgg UIE énagyh aFeé,dg \IYI .be Brel?éra’gfg%o maude
[ m‘ﬁmmp b@ais bt admpoe) sypasipotyskshob ssech @ mgnnitojsshiteblor et

B s?dlu%gax %&%%Qﬁco%gsrn%pt Prﬁ%&%‘e@ gbgl)rﬁtlx\(liYn)%f MQ lin?&:wsl@r

UI

Sons
10 cqrsportlowgft beybppug)t dhoushyAnaiuging "g'@ﬁ%ﬁ"&’P?‘S‘P"éB ﬁ%ff‘i which
pr QBWS'aB@rpﬂBrDT&bﬁm%ﬁrmﬁrﬁﬁum Abnoskaat sraphekesi s og tgg
protein sa C e % 20%
Ry e e R BN e e
antattiye pgmpotirddm g f @ranii-G§20 imeibgly odr entreers b!ﬁ?)h&fnfgmm ahent,
ol v HE:
151l BN BRI Bl A e FRREAN SUE N8R apeni e e
i n skt i @pRTeRiZie ohyEnt wiEge th?ms%‘@sﬂ\f BEreHe at
m |ekl)merdtﬂihgﬂefﬂgactrdalelrdbmeﬂ&bdxﬁﬁﬁv ﬁl’t’erm&hhﬂgorblﬁef\&ﬁlly( e.g.
cubat

B (AT BB AT B RS SE PO DI oI ALY
bl odikch ngptdinsfafoesic dispersibin meditrh endriierrbquirpdeothen ingegdiknth jom
20b Ufﬂ(g@é enullnagty(pﬁ)(){/éq Gn ﬁ]@@dsmﬁﬁ IB@W(YMI’JFQI’ the ﬁ&ﬁﬁﬁ&ﬁff Yterile

anti b y recogni zes the primary anti body, e.qg.
an “a?ff"ib eﬁi’JH%PHS é\‘ﬁtpfe%faf{/)“et&?ﬂ% PlRysrrERgot 6° YR Ehd YRt c
S ulitae aiyeng( @hich ylcldn;carpsemdf zsnhctpe ﬁ[@@ddﬁ!ﬁpﬁls eiy @likedal ne

Eg%%%grl&g%ngrﬁ? zné ?r E%g:wga y ste\ll%otr“%fe bOLIUthH heﬁcgf Th% ﬁl@paratlom
me rfbmafméomsnre\mbﬁswuﬁﬂeé finto mntimdlesl@b £ ampotlbe bq&s dsiietfce of

25t h%yrﬂ@&s' cgeﬁ}s amgealgé urﬁlkrl Jséptlé Ebnﬁnh&s@g&)rdmg% lqetp&is known in

l'e as to the parameters that can be
m)dﬁ‘efai“e “’f}'@’ s ferasdtiony Ty bsippkaged adiseld inhe @H’d"fi"d‘"rsé‘iﬁ'uc e
t hes hagkigdcatbdh ddqiesdng UFOIPatentl Application No., published as
S%A%g%il{ 32 gﬁ?léggg lﬁ}ﬁ%%tﬁyl %Itnchl\ilg mg?rg?qgrgd?l{e e$n306 Zréé]ferg necLeJ lr}: 1Ee r
Au sofvety. Sich arrtlcles o d@nuf(cm@m)l p@ﬂfabéamavqﬂp@!som pAckage msem
3dvtb| l%l 1‘?gr th#'&lﬁhﬁ@&%t&i‘l@ﬂﬁbs%*ﬁ% t@efﬁ%eatkd@% subj&ltYs)ufmeg 1
a

SAs conprlse preparing antigen, coating
t hefrO\WeP'lPr‘?SlfSP%e‘b‘B adisease fidispdtti ter Splate with the
antigen, adding the antibody of interest conjugated to
a detectabl e conmpound such as an enzymatic substrate
(e.qg., horseradish peroxidage or al kaline phosphat ase)
t o itdaevwedsdv and i ncubating for a peri eexof ostistrams and
detecting the presence of the antigen. In ELISAs the
anti body of interest does not have to be conjugated to
a detectabl e conmpound; instead, a second anti body
(whi ch recogni zes




10t he anti body of interest) conjugated to a detectable

conpound nmay be added to the well. Further, instead of
coating the well with the antigen, the anti body may be
woooesioef7t o the well. In this case, a seconRCTARINFOP25

conjugated to a detectable conpound nay be added

follow ng the addition of the antigen of interest to

the coated well. One of skill in the art would be

know edgeaibiakfomyilationsmiiy bpasingheolys dosetpginfesins opgloading

156@@3 cfoiseetﬂllc{“ﬁéd Wﬁﬁﬁ elaﬁénatn&edo% Oask c@tﬂtoaﬁtr@%a@se vvel | as
r.variatio

S @s kno
C LTS & SRR R os alr Ml S Ao i1 47 s b
et naked’ basds, (1994) Current Protocols in Ml ecul ar
BI 0| Og tt} ns u 1 € €
L e T T p
anﬁtr@}e‘ﬁeraﬁm afl h‘é?ettﬁ‘f Q"t"%@foﬁ’r‘ ‘"ﬁh‘d‘%éﬁt Faperdss- taliiets: gwisous
l nt@p@ﬁbﬁs@nsmensb@emt @famae&ldcévyoncp@mt hikd &y dei ndi ng

i tive . bindi ass
o B e ey S i SR g el ey BEprgRRa '
| alsditods iandling emplognghepzyBilcao! ot 2hdnsuiblelpresdrentivast | body
of ot I unt s of
0 R b MRl RREASR R, S SRERE AT D ocy
boﬂﬁﬁmﬁwgph@ﬂFﬁwéPﬁﬁwant|gen The affinity of the

ant | bodlxhe %ounntfeﬁ aﬁtcmzmranaboafé PEfrighht] AFiand bk dgemivand

n be determned framthe data

y Bl A e oA R BT e SR Pk PRESASHE on
antfqrtuodlyvamaadvpatdme up@ tebdtogtmeaterisald ths pargeular mode of
sraQ&ﬂhHHMGPaﬁééMﬁmmh&1$ tﬁa&ﬁﬁgmmﬁgﬁtﬂ@EHQQWnM§le
i ncubated with the anti body i'nterest conj ugated to

a Meetrerrr e iblisier Reaogo! img ip agrin§ 98y Dofnee ﬁé‘"ﬁ?sé’ésé e

of bé mrseata)l PRYiRMMWBLISuR fles A&l rebpbRDRIE d iiRRBORAE ANt | body.

i t20 ant | bodi es, or antigen-binding fragnments,
vangﬁTglcﬁ?mﬁﬁtlvatlves t hereof of the invention,
addi t i dmbdebipg witlathe lepeafpicoyedt fiscktot.ogi-CRPY 3nfibaies, on

20! rrqﬁ“%@lf bl%ﬂge[%l%ﬁl@&@ vaﬂamp @t,fgilvﬁﬁlgsr tﬁé}emf;\tﬁ@lﬁ%@yﬂ My be

non- i nmunol 513{'-‘; assays, or -

L Eegpipistersio E‘WTIOI&GW“%;?' MCCOOB%NP%S@%P“‘Me%l tu
de iR tibds@n tr@fmdnain @e imaunt slug'ﬁﬁntg@ﬂedqbé ﬂdbh@[BeStldHffe&OﬂTBcer ved
vari.a

de tantl ?IBZQO a%{ibdgleegtor dn%éen b1rﬁjm§ﬁte§{n%1 ys Vanant% or ({%nvanvcs thereof of

hi geoivegiopadn bs p@mmnlemd forsagen hampragriothat apingeh @ agpplestiong

25t h%SSgéeQ?ox% A %Qt%h 9?0%‘[1‘1@%9“%} bhﬁ’tg}{vcnﬁ{n with a conventional
ant | en- ragnent variant, or derivative

t h@’t‘aé’B‘fce“%?‘b(faé“r"a‘B‘I"S’/caﬂtfﬁPﬁ dyeng3rcerdipe fokagyHeehpRues| Ky ed
anbé kogdyizddny ofi¢ agmant the £tha i@ f&hﬁhwma&abr garRpl e.
ggtrpl?angaceutlcgg tacceﬁt?ble (?aﬁr?elp oradélggglsglc%¥e§ Ebglﬁ arlng’unF Q aStlva| e to
c omzedigetavith avhich ritisto be cqn@pted the réutay rfrdarnttlstrattbm tmdavltlsowlt s
30di ®hdwnREidbRE msetslnme@mmdneﬂu t,ttﬁé 'dﬁyrecHt?el 2 tdafeta ipresent
i nvention, those of ordinary skill wll readily

percei ve that any of a w de varlety of hi stol ogica

nmet hods (such as staining 10procedures) can be
nodified in order to achieve such in situ detection.

| munoassays and non-i munegssays for CD20 gene

pr oduet:sssor conserved variants or pepidode. deagaent s
thereof will typically conprise incubating a sanple,
such as a biological fluid, a tissue extract, freshly
harvested cells, or |ysates of cells which have been

i ncubated in cell culture, in the presence of a
det ect ably | abel ed



15 anti body capabl e of binding to CD20 or conserved
variants or peptide fragnents thereof, and detecting
the bound anti body by any of a nunber of techni ques
wowedsloskmown in the art. The bi ol ograyals2@amngobrs

may be brought in contact with and i mmobilized onto a
sol id phase support or carrier such as nitrocell ul ose,
or other solid support which is 20capabl e of

i mowipirking pnegr wetk bpciecdlahti-BR2G dngbadis, or angigdnehiiding

pr ﬁgg%eﬂ:@ vandh®, STUBRQfides HR¥oldPBR iddEnivRSBEH WS B sui t abl e
buffers followed by treatment with the detectably

| aPutilIRpffctieD20 anti body, or anti gen-bi ndi ng

fragme I”Eff,ectM&ﬂdséﬂ’tIf:he@ﬁm;ﬁbelhbr\s at thy predelianenton, foiheaseht of

ph ort sh |
SSeggz% Pe951ngtcelﬁ]an¥dlateae (szea eso S\S?h %gﬁ BS dfltPh%glgFjl tc?é{ ?s% t he
anpiobesaby Criokn' sstuﬁwefgtﬁémjwlon abEB-edl lymphemp Bwéftmfed"tgfupon
bo nglql dx@é?&lt faB0rs SlQ(!lﬁ(ﬁjng%éQﬂQ)? LdnﬁﬂMrahj)}ﬁ ﬁr%?sltg ehRliRiabY
conventjonal nea ‘solid se su tﬁoort or

cafiptp g the pagient, ﬁ‘thé'ﬁﬁéli‘f p&?ﬁ?t‘éﬂﬁb"&f’f anaAh ero‘f‘edt? # ng an
antadngenslexed aﬁlﬂwl&ﬂ'kt tbﬁdy:nt ﬁlﬁbﬂhykﬂmwnthsmmﬁxr tUBuadly, the

Carpz{t{ xt?trl}]ss 21 human t no 91151"5’1 map OmaYs ﬁoYud%g ?rans %cyrlpam%}/s cgmﬁ%:?

ene, Tan, nat ur al
rmb;l¢ lrrqa@d Tredtngt é@se@s mp:owwew P r@}é@e mgta?fb Kensvn teythese
”HgméﬁlhﬁﬁleaJl%eopHxﬂizéJ{a?er)OJndEﬂﬂ@ac?»Ocaffl er can be elther
soluble to some extent or _insoluble for the g% %g

of the THF RBUAL OEHEASHF BH-CHIG OO ¢rpisF
had@ernined badnke pf @tiyarp gslsinlteartstithoie induaéxperdmdniagor gitenon

157 AUl B o HE pRAUPLERID BRI Rl iBRERE ©] 1) Dokt
No adrmslersazw BY I 2 pechrrdntynrl pf at Tagi gne anh& D30 piibpdy. antigen-

C Olﬂfnhlgéjfr@iﬂegtnvam op&rlmb@ﬁé@@lmclua@ blitrethobBRiekd tthe
C i ndri

de surface of a te be,

oY SRy e dh ol GRSt R M bR h e
S ukddgphesicabgondigonf df e irslividualasdeagodigatetapy.t Satlarht the pnoust «.
zon %{ F&ﬁﬁﬁﬁ%‘&?%? hég,aen@{a%gﬁ Rl LEts t@ﬁ@gﬁmm% OBl

in the art ow nmany 5sul t
c a|b¢ flepgrglert gponisheriefida gf adpinisyefipy 2ot wlaaﬂther f@%wbleawwqdprgbé
abls.aglé QosASGRINE A dbsetsiaethﬁageat h}he W€ ofdnti IODIID brliBody, or
?erl ment at.i on. act.i vi t of g ven

SRR AT DR T BB P TSR b o
f I alghnem00 1 walltd angikg, 00103 chefkp wabow 80 m%g @odbone)\0 1 lme/kg to

d
25 PO ER, B Db ol SROMIRD00R: nIRET. e
andretptQ-meka 0aseedy. boslls d Soredeer %W%&éﬁ nedizet kR on
by nfp! ﬂyg/tag 16 Ak, gsm@m@@mn@a@tﬁtmm 30 mg/kg, 33 Jﬂg/kg 4are
a varie 0 uring
ot P e el B0y FRAl PBER ) medE R T o mere
rel ati \/Ielsqxnefee\bochmcntsjét geament of D28 eproonstelimicdiatebst  of
30t h%m%&sh&qsésg ¥B@ nffﬁlrﬁ‘{‘ﬁ)ﬁe Ja@Bﬁ ggl)gla&nbl'otﬂgg&‘lsegse graft

antig whi ch I nevi t ates routl ne

rreawr*@hﬁﬁt%ceﬁrlmnqh?m Ukﬁrua@égﬂ GR@#ntihpdis gr @tigehbipdies
m?axsghﬁéﬂd AREUSE i dati®Shereof, the dosage can range, e.g., from about 0.0001
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Surface plasnon reasonance (SPR) as perfornmed on

Bl Acore offers a nunmber of advantages over

~conventional methods of neasuring the affinity o _

WOLREO5EAEY - anti gen i nteractions incl udi ng: %qrfusﬁ%m 080923

requirenent to | abel either antibody or antigen; (ii)

antlbodles do not need to be purified in advance, cel
per nat a ed rect |

I‘ a?l lld{) mﬁég r'%gg sgrfé’%%lrﬁm tgs[mg%#i OddZ ngg/ck (¥25 r(ul;/i(é 2)5

s efeke P tmerkst | wk%érméhgi %hofdhe f@ﬁtfbf)@f\@n&ht PR eEmelsal

anaésbéesiyanlb@tl %{g&gbb@%ghmreo ﬁ@& b&g »@rgqt Ahénis Wlefringt ent
or nag% eval uati on pu : Fé bi gspecific surface

c a|‘1 1f mkRPEREFE B AL ”tgﬁ‘ﬁt Dgsegl cdiafggin E‘F floxs @pes are

5n0mashmmmhuﬂmwmbmdweameaﬁhem&mhqnBmmamnpamedmumﬁﬁm

i d v are

0 ﬁ[&b h%ﬁé dg gﬁe'm‘aﬁ% dai 7 % %eg{}l@e%%@‘&ﬁ% toQB)Q&FQ YIhEdué

me dgemaaebit esnpcr&ﬁl apgysire EkonpErdapeckidadulagdisude 1-10 mgfkg

l nb.elrsmgloaraons%uﬁmp si Soathd/Nsh alHBRADQYK or BRSO

rlnte 998),
‘AR %ywﬁgwa%fswocggﬁgﬁ“@ﬁé\"%ev@%&%eﬁ“ﬁ 'é‘g"g1998)
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inhibitor of protein kinase C-alpha), SDX-101 (R-etodolac, inducing apoptosis of
malignant lymphocytes), second-generation purine nucleoside analogs such as

30  clofarabine, inhibitors of production of the protein Bcl-2 by cancer cells (for example,
the antisense agents oblimersen and Genasense®), proteasome inhibitors (for example,
Velcade™ (bortezomib)), small molecule kinase inhibitors (for example, CHIR-258),
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25posi tive (CD20+) and CD20 negative cell lines. FNAT
anal ysi s denonstrated binding specificity for CD20
(Figures 6A-6D). Flow cytonmetry anal ysis denonstrat ed

wobkbR@sa of these optim zed humani zed ant ipcCDRomSoRSt O
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CD20+ Daudi and EBl1 cells (Table 2). - 119 - LEGA
1..02/30555587v | AttyDkt No 050827/333624 Table 2.
Bi nding to CD20 nmenbrane positive and negative cell
|'i sl nidioue CFGB inbibityrs Resuhbge, CZNVEEM) Fimath melsodaigigbitors

hdeR B b FoRxatA03 7 YRR AR mGI0AR: iRASiIok o
O OPRSEF Prbsin G338 RS forbimBdzs Q"ﬁle ative 271 145 429
histone deacetylases (for example hybrid/polar cytodlfferentlatlon HPC) agents such

as suberanilohydroxamic acid (SAHA), and FR-901228) and apoptotic agents such as
Trisenox® (arsenic trioxide) and Xcytrin® (motexafin gadolinium); vaccine
/immunotherapy-based cancer therapies, including, but not limited to, vaccine
approaches (for example, Id-KLH, oncophage, vitalethine), personalized
immunotherapy or active idiotype immunotherapy (for example, MyVax®
Personalized Immunotherapy, formally designated GTOP-99), Promune® (CpG 7909,
a synthetic agonist for toll-like receptor 9 (TLRY)), interferon-alpha therapy,
interleukin-2 (IL-2) therapy, IL-12 therapy; IL-15 therapy, and IL-21 therapy; steroid
therapy; or other cancer therapy; where treatment with the additional cancer therapy,
or additional cancer therapies, occurs prior to, during, or subsequent to treatment of
the subject with the medicament comprising the anti-CD20 antibody or antigen-
binding fragment, variant, or derivative thereof, as noted herein above.

In some embodiments, the present invention provides for the use of the anti-
CD20 antibody or antigen-binding fragment, variant, or derivative thereof in the
manufacture of a medicament for treating a B cell lymphoma, for example non-
Hodgkin’s lymphoma, in a subject, wherein the medicament is coordinated with
treatment with at least one other cancer therapy selected from the group consisting of
chemotherapy, anti-cancer antibody therapy, small molecule-based cancer therapy,
and vaccine/immunotherapy-based cancer therapy, wherein the medicament is to be
used either prior to, during, or after treatment of the subject with the other cancer
therapy or, in the case of multiple combination therapies, either prior to, during, or
after treatment of the subject with the other cancer therapies.

Thus, for example, in some embodiments, the invention provides for the use of
the monoclonal antibody 1589 or other anti-CD20 antibodies of the invention, or
antigen-binding fragment, variant, or derivative thereof, in the manufacture ofa
medicament for treating a B cell lymphoma, for example, non-Hodgkin’s lymphoma,
in a subject, wherein the medicament is coordinated with treatment with
chemotherapy, where the chemotherapeutic agent is selected from the group
consisting of cytoxan, doxorubicin, vincristine, prednisone, and combinations thereof,
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for example CHOP. In other embodiments, the invention provides for the use of the
monoclonal antibody 1589, or antigen-binding fragment thereof, in the manufacture
of a medicament for treating a B cell lymphoma, for example non-Hodgkin’s
lymphoma, in a subject, wherein the medicament is coordinated with treatment with at
least one other anti-cancer antibody selected from the group consisting of
alemtuzumab (Campath®) or other anti-CD52 antibody targeting the CD52 cell-
surface glycoprotein on malignant B cells; rituximab (Rituxan®), the fully human
antibody HuMax-CD20, R-1594, IMMU-106, TRU-015, AME—_]33, tositumomab/I-
131 tositumomab (Bexxar®), ibritumomab tiuxetan (Zevalin®), or any other
therapeutic anti-CD20 antibody targeting the CD20 antigen on malignant B cells;
anti-CD19 antibody (for example, MT103, a bispecific antibody); anti-CD22 antibody
(for example, the humanized monoclonal antibody epratuzumab); bevacizumab
(Avastin®) or other anti-cancer antibody targeting human vascular endothelial growth
factor; and any combinations thereof; wherein the medicament is to be used either
prior to, during, or after treatment of the subject with the other cancer therapy or, in
the case of multiple combination therapies, either prior to, during, or after treatment of
the subject with the other cancer therapies.

In yet other embodiments, the present invention provides for the use of the
monoclonal antibody 1589, or antigen-binding fragment, variant, or derivative
thereof, in the manufacture of a medicament for treating a B cell lymphoma, for
example non-Hodgkin’s lymphoma, in a subject, wherein the medicament is
coordinated with treatment with at least one other small molecule-based cancer
therapy selected from the group consisting of microtubule and/or topoisomerase
inhibitors (for example, the mitotic inhibitor dolastatin and dolastatin analogues; the
tubulin-binding agent T900607; XL119; and the topoisomerase inhibitor
aminocamptothecin), SDX-105 (bendamustine hydrochloride), ixabepilone (an
epothilone analog, also referred to as BMS-247550), protein kinase C inhibitors, for
example, midostaurin ((PKC-412, CGP 41251, N-benzoylstaurosporine), pixantrone,
eloxatin (an antineoplastic agent), ganite (gallium nitrate), Thalomid® (thalidomide),
an apoptotic agent such as Xcytrin® (motexafin gadolinium), inhibitors of production
of the protein Bcl-2 by cancer cells (for example, the antisense agents oblimersen and
Genasense®), nelarabine, and any combinations thereof; wherein the medicament is to
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ALL), in a subject, wherein the medicament is coordinated with treatment with at
least one other cancer therapy selected from the group consisting of chemotherapy
and anti-metabolite therapy, wherein the medicament is to be used either prior to,

25  during, or after treatment of the subject with the other cancer therapy or, in the case of
multiple combination therapies, either prior to, during, or after treatment of the
subject with the other cancer therapies. Examples of such embodiments include, but
are not limited to, those instances where the medicament comprising the anti-CD20
antibody, for example, the monoclonal antibody 1589, or antigen-binding fragment,

30  variant, or derivative thereof, is coordinated with treatment with a chemotherapeutic
agent or anti-metabolite selected from the group consisting of cytoxan, doxorubicin,
vincristine, prednisone, cytarabine, mitoxantrone, idarubicin, asparaginase,
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30  antibody or antigen-binding fragment, variant, or derivative thereof could have
responded, or could have failed to respond (i.e., the cancer was refractory), to
pretreatment with the prior cancer therapy, or to one or more of the prior cancer
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VH VK 1588 H1638 (H1570 S31F) L373 1589 H1639 (H1570
D56A) L373 1590 H1640 (H1570 D56L) L373 1652 H1639
(H1570 D56A) L419 (L373 T92Q 1692 H1670 (H1570 N101Q
wol26d@6370 The optim zed rnAb 1588 conpri sesTiuszor B8
Vii domain (SEQ ID NO 15) (which is the H1570 VI
domain with an S->F substitution at Kabat-nunberi ng
position 31 of H1570, which corresponds to residue 31
of ttdageshibREPreaminet amipts@eyliphcencsigherfpisst BrampleSeitheD
'\Ioia']gg’e)sr ltjkgrg?iest Deukdb %uéﬂ:ct QMR RectiRteQ@rdtlehtNEXt $Rdr-to é@eTJ?xth

Ibstitution results in an optimzed CDR | gsee
SEQe p@ilmerfl)comprgsmgﬁhetaﬁ%CDm antibody or antigen-binding fragmen

variant, or derivative thereof include, but are not limited to, surgery; radiation
5  therapy; chemotherapy, optionally in combination with autologous bone marrow
transplant, where suitable chemotherapeutic agents include, but are not limited to,
those listed herein above; other anti-cancer monoclonal antibody therapy, including,
but not limited to, those anti-cancer antibodies listed herein above; small molecule-
based cancer therapy, including, but not limited to, the small molecules listed herein
10  above; vaccine/immunotherapy-based cancer therapies, including, but limited to,
those listed herein above; steroid therapy; other cancer therapy; or any combination
thereof.
"Treatment" in the context of coordinated use of a medicament described
herein with one or more other cancer therapies is herein defined as the application or
15  administration of the medicament or of the other cancer therapy to a subject, or
application or administration of the medicament or other cancer therapy to an isolated
tissue or cell line from a subject, where the subject has a cancer characterized by
neoplastic B cell growth, a symptom associated with such a cancer, or a
predisposition toward development of such a cancer, where the purpose is to cure,
20  heal, alleviate, relicve, alter, remedy, ameliorate, improve, or affect the cancer, any
associated symptoms of the cancer, or the predisposition toward the development of
the cancer.
The present invention also provides for the use of an anti-CD20 antibody or
antigen-binding fragment, variant, or derivative thereof in the manufacture of a
25  medicament for treating an autoimmune disease and/or inflammatory disease in a
subject, wherein the medicament is coordinated with treatment with at least one other
therapy. By "coordinated" is intended the medicament is to be used either prior to,
during, or after treatment of the subject with at least one other therapy for the
autoimmune disease and/or inflammatory disease. Examples of other therapies
30  include, but are not limited to, those described herein above, i.e., surgery or surgical
procedures (e.g. splenectomy, lymphadenectomy, thyroidectomy, plasmaphoresis,
leukophoresis, cell, tissue, or organ transplantation, organ perfusion, intestinal
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25  therapy. By "pretreated" or "pretreatment” is intended the subject has been treated
with one or more other therapies prior to receiving the medicament comprising the
anti-CD20 antibody or antigen-binding fragment, variant, or derivative thereof.
"Pretreated" or "pretreatment” includes subjects that have been treated with the other
therapy, or other therapies, within 2 years, within 18 months, within 1 year, within 6

30  months, within 2 months, within 6 weeks, within 1 month, within 4 weeks, within 3
weeks, within 2 weeks, within 1 week, within 6 days, within 5 days, within 4 days,
within 3 days, within 2 days, or even within 1 day prior to initiation of treatment with
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The optim zed humani zed mAb 1237 of Exanple 1, and
further optim zed 20humani zed mAbs 1588, 1589, 1590,
1652, and 1692 described in Exanple 3 were assessed
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CD20 "Treatment" in the context of coordinated use of a medicament described
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herein with one or more other autoimmune disease and/or inflammatory disease
therapies is herein defined as the application or administration of the medicament or
of the other therapy to a subject, or application or administration of the medicament or
other therapy to an isolated tissue or cell line from a subject, where the subject has an
autoimmune disease and/or inflammatory disease associated with CD20-expressing
cells, a symptom associated with such a disease, or a predisposition toward
development of such a disease, where the purpose is to cure, heal, alleviate, relieve,
alter, remedy, ameliorate, improve, or affect the disease, any associated symptoms of

the disease, or the predisposition toward the development of the disease.

X. DIAGNOSTICS

The invention further provides a diagnostic method useful during diagnosis of
CD20-expressing ccll-mediated diseases such as SLE, PBC, ITP, multiple sclerosis,
psoriasis, Crohn's disease, graft rejection, and B-cell lymphoma, which involves
measuring the expression level of CD20 protein or transcript in tissue or other cells or
body fluid from an individual and comparing the measured expression level with a
standard CD20 expression level in normal tissue or body fluid, whereby an increase in
the expression level compared to the standard is indicative of a disorder.

The anti-CD20 antibodies of the invention and antigen-binding fragments,
variants, and derivatives thereof, can be used to assay CD20 protein levels in a
biological sample using classical immunohistological methods known to those of skill

in the art (e.g., see Jalkanen, et al. (1985) J. Cell. Biol. 101:976-985; Jalkanen et al.
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Positive CD20 Positive CD20 Negative CD20 Negative
CD20 Negative 271 941 130 81 6 3 4 1237 1373 161 106 8

9 6
WO 2008/063771 PCT/US2007/080925

(1987) J. Cell Biol. 105:3087-3096). Other antibody-based methods useful for
detecting CD20 protein expression include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA), immunoprecipitation, or western blotting. Suitable
assays are described in more detail elsewhere herein.

5 By "assaying the expression level of CD20 polypeptide" is intended
qualitatively or quantitatively measuring or estimating the level of CD20 polypeptide
in a first biological sample either directly (e.g., by determining or estimating absolute
protein level) or relatively (e.g., by comparing to the disease associated polypeptide
level in a second biological sample). Preferably, CD20 polypeptide expression level

10 in the first biological sample is measured or estimated and compared to a standard
CD20 polypeptide level, the standard being taken from a second biological sample
obtained from an individual not having the disorder or being determined by averaging
levels from a population of individuals not having the disorder. As will be
appreciated in the art, once the "standard" CD20 polypeptide level is known, it can be

15 used repeatedly as a standard for comparison.

By "biological sample” is intended any biological sample obtained from an
individual, cell line, tissue culture, or other source of cells potentially expressing
CD20. Methods for obtaining tissue biopsies and body fluids from mammals are well
known in the art.

20
XI.  IMMUNOASSAYS

Anti-CD20 antibodies, or antigen-binding fragments, variants, or derivatives
thereof of the invention may be assayed for immunospecific binding by any method
known in the art. The immunoassays that can be used include but are not limited to

25  competitive and non-competitive assay systems using techniques such as western
blots, radioimmunoassays, ELISA (enzyme linked immunosorbent assay), "sandwich"”
immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion
precipitin reactions, immunodiffusion assays, agglutination assays, complement-
fixation assays, immunoradiometric assays, fluorescent immunoassays, protein A

30 immunoassays, to name but a few. Such assays are routine and well known in the art

(see, e.g., Ausubel et al., eds, (1994) Current Protocols in Molecular Biology (John
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1588 2068 338 140 9 6 4 1589 1029 345 140 8 6 5 1590
1627 429 135 8 7 6 1652

WO 2008/063771 PCT/US2007/080925
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Wiley & Sons, Inc., NY) Vol. 1, which is incorporated by reference herein in its
entirety). Exemplary immunoassays are described briefly below (but are not intended
by way of limitation). .

Immunoprecipitation protocols generally comprise lysing a population of cells
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X-100, 1% sodium
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2,1%
Trasylol) supplemented with protein phosphatase and/or protease inhibitors {e.g.,
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell
lysate, incubating for a period of time (e.g., 1-4 hours) at 4°C., adding protein A
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or
more at 4°C., washing the beads in lysis buffer and resuspending the beads in
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the
art would be knowledgeable as to the parameters that can be modified to increase the
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing
the cell lysate with sepharose beads). For further discussion regarding
immunoprecipitation protocols see, e.g., Ausubel et al., eds, (1994) Current Protocols
in Molecular Biology (John Wiley & Sons, Inc., NY) Vol. I at 10.16.1.

Western blot analysis generally comprises preparing protein samples,
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%-20% SDS-
PAGE depending on the molecular weight of the antigen), transferring the protein
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non-
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), incubating
the membrane with primary antibody (the antibody of interest) diluted in blocking
buffer, washing the membrane in washing buffer, incubating the membrane with a
secondary antibody (which recognizes the primary antibody, e.g., an anti-human
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or
alkaline phosphatase) or radioactive molecule (e.g., 32p or 1251) diluted in blocking
buffer, washing the membrane in wash buffer, and detecting the presence of the
antigen. One of skill in the art would be knowledgeable as to the parameters that can
be modified to increase the signal detected and to reduce the background noise. For
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1422 529 135 6 6 5 1692 1671 450 137 7 4 5 11
(Negative Control) 6 8 57 4 6

WO 2008/063771 PCT/US2007/080925

further discussion regarding western blot protocols see, e.g., Ausubel et al., eds,
(1994) Current Protocols in Molecular Biology (John Wiley & Sons, Inc., NY) Vol. 1
at 10.8.1.
ELISAs comprise preparing antigen, coating the well of a 96-well microtiter
5  plate with the antigen, adding the antibody of interest conjugated to a detectable
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline
phosphatase) to the well and incubating for a period of time, and detecting the
presence of the antigen. In ELISAs the antibody of interest does not have to be
conjugated to a detectable compound; instead, a second antibody (which recognizes
10 the antibody of interest) conjugated to a detectable compound may be added to the
well. Further, instead of coating the well with the antigen, the antibody may be
coated to the well. In this case, a second antibody conjugated to a detectable
compound may be added following the addition of the antigen of interést to the coated
well. One of skill in the art would be knowledgeable as to the parameters that can be
15 modified to increase the signal detected as. well as other variations of ELISAs known
in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al., eds,
(1994) Current Protocols in Molecular Biology (John Wiley & Sons, Inc., NY) Vol. |
at 11.2.1. |
The binding affinity of an antibody to an antigen and the off-rate of an
20  antibody-antigen interaction can be determined by competitive binding assays. One
example of a competitive binding assay is a radioimmunoassay comprising the
incubation of labeled antigen (e.g., *H or '°I) with the antibody of interest in the
presence of increasing amounts of unlabeled antigen, and the detection of the
antibody bound to the labeled antigen. The affinity of the antibody of interest for a
25  particular antigen and the binding off-rates can be determined from the data by
scatchard plot analysis. Competition with a second antibody can also be determined
using radioimmunoassays. In this case, the antigen is incubated with the antibody of
interest conjugated to a labeled compound (e.g., *H or '*I) in the presence of
increasing amounts of an unlabeled second antibody.
30 Anti-CD20 antibodies, or antigen-binding fragments, variants, or derivatives
thereof of the invention, additionally, can be employed histologically, as in
immunofluorescence, immunoelectron microscopy or nont-immunological assays, for
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LEGAL. 02/ 30555587v1At t yDkt No. 050827/333624 Exanple
6: Qutline of Sequences and Antibody Design The
sequence identifiers for the various optim zed CDRs,

wovashaliie heavy and |ight domai ns conpri siPRE/USHALS092S

5

10

15

20

25

30

opti m zed CDRs, coding sequences for these 5el enents,
and variabl e heavy domain for the original humanized
anti-CD20 anti body are sunmari zed bel ow. Table 5 bel ow
out | i n8er ciérepleapncicaiOn? @ capitrd Belepylcdeingthc firspdghEiotered
E@Ehlﬁ&ﬁﬁ%ﬂn 1004 sEOIRBVIRD sdglénly- TRe s@nsorgrams will revedl: 1.
of 'HI570 - a.a 3 of "HI571 - a.a. 4
of hqqllauﬁl) of th%ﬁinél.gen binds to first %&Wabeﬁteﬁf]gssgcopd l\él gb%?gg
CDRZheQfirfddd-Gebidhed adtigan, 3 7if thERRIndMAHIES®t bind wheth@ reva@piRg
ootfinpryReide e fepgfl - 2 0 Vg n0” o 28
14. 1- PaBiaginhibisiomis ancgher tentymge useioperitons TEppPing 636 - a. a.
method can complement pair-wise antibody binding studies, and can relate functional
epitopes to structural features when the primary sequence of the antigen is known.
Peptides or antigen fragments are tested for inhibition of binding of different MADbs to
immobilized antigen. Peptides which interfere with binding of a given MAD are
assumed to be structurally related to the epitope defined by that MADb.

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, cell culture, molecular biology, transgenic
biology, microbiology, recombinant DNA, and immunology, which are within the
skill of the art. Such techniques are explained fully in the literature. See, for
example, Sambrook ef al., ed. (1989) Molecular Cloning A Laboratory Manual (2nd
ed.; Cold Spring Harbor Laboratory Press); Sambrook et al., ed. (1992) Molecular
Cloning: A Laboratory Manual, (Cold Springs Harbor Laboratory, NY); D. N. Glover
ed., (1985) DNA Cloning, Volumes 1 and IT; Gait, ed. (1984) Oligonucleotide
Synthesis; Mullis et al. U.S. Patent No. 4,683,195; Hames and Higgins, eds. (1984)
Nucleic Acid Hybridization; Hames and Higgins, eds. (1934) Transcription And
Translation; Freshney (1987) Culture Of Animal Cells (Alan R. Liss, Inc.);
Immobilized Cells And Enzymes (IRL Press) (1986); Perbal (1984) 4 Practical Guide
To Molecular Cloning; the treatise, Methods In Enzymology (Academic Press, Inc.,
N.Y.); Miller and Calos eds. (1987) Gene Transfer Vectors For Mammalian Celis,
(Cold Spring Harbor Laboratory); Wu et al., eds., Methods In Enzymology, Vols. 154
and 155; Mayer and Walker, eds. (1987) Immunochemical Methods In Cell And
Molecular Biology (Academic Press, London); Weir and Blackwell, eds., {1986)
Handbook Of Experimental immunology, Volumes I-IV; Manipulating the Mouse
Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1986);
and in Ausubel et al. (1989) Current Protocols in Molecular Biology (John Wiley and
Sons, Baltimore, Maryland).
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17. H1640 - a.a. 18. H1670 - a.a. 19. H1569 - nt seq

20. H1570 - nt seq 3021. H1571 -nt seq 22.

1-11639 - nt seq 23. L373 - nt seq 24. CDR3 of H1569 -
wWOnbosHEN]71 25. CDR3 of H1570 - nt s&§T35287/03CDR3

of H1571 - nt seq 27. CDR2 of H1639 - nt seq

28. CDR2 of L373 - nt seqg 29. H1286 - a.a.

30. CDR3 of H1286 - a.a. 40 Table 5. Antibody design.

ANTI BOD¥ndgApEncifilds oDORiGdX endinepipatenetiberthd m Borrrbrghicd e d

T‘S;lb@ﬁ AQL%OL{)'J %Qerb%%ﬁl@ e&.,&E@)ﬂd @nmr&g)) dedefd pﬂms D NO
protein engineering are set forth in Rickwood et al., eds. (1995) Protein Engineering,
A Practical Approach (IRL Press at Oxford Univ. Press, Oxford, Eng.). General

5  principles of antibodies and antibody-hapten binding are set forth in: Nisonoff (1984)
Molecular Immunology (2nd ed.; Sinauer Associates, Sunderland, MA); and Steward
(1984) Antibodies, Their Structure and Function (Chapman and Hall, New York,
NY). Additionally, standard methods in immunology known in the art and not
specifically described are generally followed as in Current Protocols in Immunology,

10  John Wiley & Sons, New York; Stites et al., eds. (1994) Basic and Clinical
Immunology (8th ed; Appleton & Lange, Norwalk, CT) and Mishell and Shiigi (eds)
(1980) Selected Methods in Cellular Immunology (W.H. Freeman and Co., NY).

Standard reference works setting forth general principles of immunology
include Current Protocols in Immunology, John Wiley & Sons, New York; Klein

15 (1982) J., Immunology: The Science of Self-Nonself Discrimination (John Wiley &
Sons, NY); Kennett et al., eds. (1980) Monoclonal Antibodies, Hybridoma: A New
Dimension in Biological Analyses (Plenum Press, NY); Campbell (1984)
"Monoclonal Antibody Technology" in Laboratory Techniques in Biochemistry and
Molecular Biology, ed. Burden et al., (Elsevere, Amsterdam); Goldsby ez al., eds.

20 (2000) Kuby Immunnology (4th ed.; H. Freemand & Co.); Roitt ef al. (2001)
Immunology (6th ed.; London: Mosby); Abbas et al. (2005) Cellular and Molecular
Immunology (5th ed.; Elsevier Health Sciences Division); Kontermann and Dubel
(2001) Antibody Engineering (Springer Verlan); Sambrook and Russell (2001)
Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Press); Lewin (2003)

25  Genes VIII (Prentice Hall2003); Harlow and Lane (1988) Antibodies: A Laboratory
Manual (Cold Spring Harbor Press); Dieffenbach and Dveksler (2003) PCR Primer
(Cold Spring Harbor Press).

All of the references cited above, as well as all references cited herein, are
incorporated herein by reference in their entireties.

30 The following examples are offered by way of illustration and not by way of

limitation.
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1236 H1569 (SEQ I D NO 12) L373 (SEQ I D NO 10) 1237
H1570 (SEQ I D NO 13) L373 (SEQ I D NO 10) 1238 H1571
(SEO 1D NO 14) L373 (SEQ ID NO 10) 1588 H1638 (SEQ I D
WONE9SPEYT7Y 373 (SEQ | D NO 10) 1589 H1639  PCT/US2007/080925

EXPERIMENTAL
Example 1: Optimization of Humanized Murine Anti-CD20 Antibody

A humanized murine anti-CD20 monoclonal antibody, mAb 1097, was
5  engineered within one or more of the complementarity determining regions (CDRs) of
its variable heavy (Vy; see SEQ ID NO:29) and variable light (Vk; see SEQ ID
NO:10) domains to yield optimized mAbs having increased CDC function. The
initial humanized murine anti-CD20 mAb is a humanized form of the chimeric
murine/human anti-CD20 antibody known as rituximab (i.c., mAb C2Bg; see U.S.

10 Patent No. 5,736,137). The three CDRs of the original Vi domain (designated
H1286) and original Vg domain (designated L373) within the humanized murine anti-
CD20 mAb are shown in Figure 1. The CDR2 of L373 (shown in SEQ ID NO:9) was
derived from a human Vi and not a murine V.

Initial optimization steps included modifications to the starting CDR3

15  (designated as “271” in Figure 1; SEQ ID NO:30) of the H1286 Vy domain (see
Figure 2). The 271 CDR3 sequence is equivalent to that for the CDR3 of the variable
domain within the heavy chain of mAb C2B8. The initial modifications to 271 CDR3

included:

20 1) a tyrosine to asparagine (Y—N) substitution at position 9 of the starting
CDR3 and a valine to asparagine (V—N) substitution at position 12 of the starting
CDR3 to yield the “1236” optimized CDR3 (SEQ ID NO:1);

2) a glycine to alanine (G—A) substitution at position 5 of the initial CDR3 in
25  addition to the Y —N and V—N substitutions at positions 9 and 12, respectively, to
yield the “1237” optimized CDR3 (SEQ ID NO:2); or

3) a valine to aspartic acid (V—D) substitution at position 12 of the initial
CDR3 in addition to the G—A and Y—N substitutions at positions 5 and 9,
30  respectively, to yield the “1238” optimized CDR3 (SEQ ID NO:3).

The individual coding sequences for the optimized CDR3s are set forth in
SEQ ID NO:24 (encoding 1236 optimized CDR3), SEQ ID NO:25 (encoding 1237

optimized CDR3), and SEQ ID NO:26 (encoding 1238 optimized CDR3).
- 118 -

LEGAL02/30555587+v1 . AttyDkt No. 050827333624



(SEQ I D NO 16) L373 (SEQ I D NO 10) 1590 H1640 (SEQ ID

NO 17) L373 (SEQ I D NO 10) 1593 H1570 (SEQ I D NO 13)

L419 (SEQ I D NO 11) 1652 H1639 (SEQ I D NO 16) L419
wo(BEQHD NO 11) 1692 H1670 (SEQ | D NO 18) HCIME2007/080925

These optimized CDR3s were then engineered into the original humanized Vi
domain framework of H1286 to yield the following optimized Vi domains: H1569
(SEQ ID NO:12), comprising the 1236 optimized CDR3 of SEQ ID NO:1; H1570

5  (SEQID NO:13), comprising the 1237 optimized CDR3 of SEQ ID NO:2; and H1571
(SEQ ID NO:14), comprising the 1238 optimized CDR3 of SEQ ID NO:3) (see
Figure 3). The coding sequences for these optimized Vi domains are shown in Figure
4, and set forth in SEQ ID NO:19 (encoding H1569), SEQ 1D NO:20 (encoding
H1570), and SEQ ID NO:21 (encoding H1571). Each of these optimized Vi domains

10 was then paired with the original (L373) Vg domain (see Figure 5; SEQ ID NO:10;
coding sequence set forth in SEQ ID NO:23) to yield the following optimized
humanized mABs: mAb 1236, mAb 1237, and mAb 1238.

Example 2: Binding and Functional Characteristics of Optimized Humanized Murine

15  Anti-CD20 Monoclonal Antibodies

The optimized humanized mAb 1236, mAb 1237, and mADb 1238 described in
Example 1 were assessed for their respective binding and functional characteristics.
For each assay, mAb 271, having the identical sequence to rituximab (IDEC-C2BS;
20  Rituxan®; IDEC Pharmaceuticals Corp., San Diego, California), served as the
positive control.
Binding specificity was assessed by Fluorometric Microvolume Assay
Technology (FMAT, Applied Biosystems 8200 Cellular Detection System ) and Flow
Cytometry, which tabulates Mean Fluorescence Intensities (MFI) of staining on CD20
25  positive (CD20") and CD20 negative cell lines. FMAT analysis demonstrated binding
specificity for CD20 (Figures 6A-6D). Flow cytometry analysis demonstrated
binding of these optimized humanized anti-CD20 mAbs to CD20+ Daudi and EB1
cells (Table 2).
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(SEQ I D NG 10) Many nodifications and ot her

embodi nents of the inventions set forth herein 5wl

cone to mind to one skilled in the art to which these
woizpos@sa77ions pertai n having the benefit of ROTAISEMHNINgS

presented in the foregoing descriptions and the

associ ated drawi ngs. Therefore, it is to be understood

that the inventions are not to be limted to the

s péilerd. Bimdirgde AR nanting pesiive endapgrtiyarat! livesdi f i cati ons

anH'OU%F“’%%HFS%%“SF"’éi’feécef“i?t[@ﬁlﬂlé‘as)t o be incl uded

within the sc pe of the apnnended-clainms—and |ist of
10enbodi nBAYd di EBlosbq Kgsp! n—_Al | Mu pecific

tef ns arle CBADI o*@B?‘her eiGP20t HoyCDIUNegadYs |n a generic
anid- Myl i Rosifive 4o Pasitive &ﬂ%j?—n&—ge!—‘pmposes of
i i #74t | onf45 a‘ﬁgl I pub‘ i cations and patjent

apFlnmatl ons nentgoened 1 na2t h(:|ospeci fiicatign are

i ngh-cat-lve—of—t-hetevgl—ef—those—skitHed—n the art to
whi d3t Hi s'¥nvienti%n pert'dins, Al Bubl i cations and

paf enss alpp11|4c i ;383 ane hdrein incorporated by

r eferene to—the garre 15extet i ndi vi dual
pug\' E i orf or pat’ent [applicali on s specfifically and
in contrg{’yal l'y ijndicated to be j ncorporated |y

r efFerence—— 129—tEGAL02/ 30055587’V'1—Al—l_y'nkt No.

5050827/ 333624 WHAT IS CLAIMED IS: 1. An i nmunogl obulin
t hat Sﬁ@@ﬂd&lt&ﬁkésythbépm& &@g&zeasﬁmﬁmwlnm 1B LRASAH

co errent - gen dent cyt ot oxi ci t% &1 X 50n’p red to
rid %a“d\ﬁl'? PererifismpEe PRMNERYY 5B MorR %@I‘% V%) a
v alﬁdl@@loehehﬂwy plétyFjloela@ingiintul6omdt r@mngnperature for 2 hours.

) Tﬁc w&mb?ﬁgnﬁ%nthn gn% {‘nnﬁ %i:pgle;(ae&7%¥ejthe(1%& ag%Q D

conpri1si ng ence set
I0NOflforgsrenchagnaldetseredivi Wlﬂes&‘ drgeesse IGsigRgtgPPuSE2tGf - SEQ

I D¢ r%lﬁ)h) Jﬂ%;cates etpltopa bltockmg i) a
conplenentarity-determning re (:l)R% ng
the ami‘HG*HR4 Saeng'éalg@ﬁ&énwtewes?? ﬁm’rbr%z%s Sb
or 1bizall adtbghize deisdnd pBopd uemsmlt(hm@ughseﬁﬁenoef anSEc@y)l D

N 12; Lildapfbody-dependent cellul
Conpl erahplmerdengudenteyotoxicy (CO0 biduaagstogendcatler

15an cytotoxicity (ADCC) were assessed. For CDC, an antibody otf rate assay was used.
In this manner, target CD20" Daudi cells were loaded with *!Cr, 200 pCi for 2 hours,
and then washed. The washed Daudi cells were incubated with 10 pg/ml of
respective mAD for 15 minutes at 25°C. Target Daudi cells were then washed
thoroughly and incubated at 37°C. Following0, 1, 2, 4, and 6 hour incubations at

20 37°C, the cells were incubated with 6% human serum (complement source) for 45
minutes. Controls included spontaneous and maximum S\cr release, mAb with Daudi
cells alone, and serum with Daudi cells alone at all concentrations. Supernatents were
then processed and released *'Cr counted via gamma counter. Antibody-specific

CDC was determined by subtracting out mAb and serum alone contributions to lysis.

-120 -

LEGAL02/30555587v1 AttyDkt No. 050827/333624



am no acid sequence selected fromthe group consisting
of SEQID NOS: 1-4; and b)a variable light (VI) domain
conpri si ng: i) a CDR1 conpri sing
wobb@peyino acid sequence set forth in am nerash@7oseszs
resi dues 24 through 33 of SEQ ID NO 10;
ii) a CDR2 conprising the am no aci d sequence set
forth in SEQ ID NGO 9; and iii) a
CDR3 szrdb%is&g i Gur@gTniA® 1385, thASaepresaen ee23f owe h i n

of %E%dl:l\g bﬂ&r %?g}unc? onaln otl\gtgrlth?ﬁ gn%%'quﬁ ?n%%, F‘ u%%gp 96

cl aitiwdy). wherei n said i mmunogl obulin i s an |1 gGl kappa

| MTUNOGIRBULE P was ass K“d?@ %aﬁpg tar GV HAAM AW ﬂtroiooqllcal m

2, wherein salrd imu I'n conprises a human %Gl
Sc oﬁ)g;?_ hours, pr@d@l@wlrw\r{lqmaﬁvaﬁl ﬂ@g\yg,sheqr%quﬁl cglis weexg igeubated wit

i %gb&%h&s @ﬂ@sp@ctlhélﬁ'iﬂﬂs z*ﬁ@ﬂ@s‘ﬂly%@&r%@ﬁl@MC@@H@%ume)
W | a |

Tt P ABR ISR BTt SN HLP BT ROg acheleas: mab
i mwiitn Dgldodelld dlmecodPBMSasthiDahdi yelly alopat il einfoptritionsan
0 € d
gﬁ%ﬂéhs W&9 hgn{]% é@%st:&‘inrd h%&%grf@;‘: eleggg%rﬁthzgcf Qltt rsaI

aln an sai d
l0| i Qh‘t’boéﬁhﬁ’leﬁﬁc ADCC was dstermined by hiaesige eBEBME ontribytigr i 3,

whekigi n said | rmunogl obulin conprises erl ne franmework
regi ons W|th|nth domai n of said heavy,.chain
ond i T e R RS glered o R PR TR
6. cGlﬁb@ltratmn’lﬁOT(a@jhﬂbuiea;tfd @t alt mab pontgntafives, diermAthi236, mAb
| mpiRogh 95&% 38 nARACSREY d@rehak mumhtquaa agséntegmrmehal n
conprising the am no acid sequence set forth in SE QID

- I5NQeomrpl b Bi@iempeequence antibody). 7. The i mmunogl obul i n

of cl a'ABogomsVﬂaﬁ?Jl@l\J&s aal a@sets@d’ﬂ&ﬂ@@dﬁ&lﬂﬂﬁﬂoﬁtoﬁ@ﬂﬁ&hlﬁ&ﬁ an

i ogl i.n he chai n conp I‘ISI am no .aci,d
Lo TRR AR RBE e S AR i EB oS dfh R BB, |
NOwitl 20, 230.4, or 0.08 pgBul of the raspmmmmgﬂlbobuwlepmsemée qf k@ssptinking
wher aid i
eofiErS: & g an AT EG el GORRLL 3%, REBHY W]

20gr dupsowoen@mmu figis Gferesheqebeeﬁ@edsw @bﬂtd afterl® hourpangEQubapd

NOydii A;llf?exmﬂmc Ladqmpmqmiato@.dswanam@gattzbe BishRraci d
sequence set forth In SEQ I 10 or SEQ I D NO 11.

arpheed oGy BB fPﬁhwresevcapmrslexW@P@vWﬂ’é At sety
c hal N A lbeS‘secSl ih rngurs e@q tRPEEmis@thuhaliied mAbs BEQ 2By, b 12

an aid |l ht ri ses,t uence set forth
T gt e SRTRG S 257 P ARSIRSEGIAE of

25c| antivo@)). wher e| n sai d heavy chai n conprises the
sequence set forth in SEQ ID NGO 13 and said |ight
ch%nnmuhﬁeep&rhea@eemmezzset forth in SEQ ID
NO 1 . The 1 mmunogl obulin of claimS8,
wher e| B- Se&llcmrdﬂﬁa)yy\pﬁﬂaﬁlcmeﬁl&mm(B&Hi) tdlie o paguIeRaee S8 bf

s p i R g i P AR af GTRELE

mAb 1236, mAb 1237, and mAb 1238 demonstrate weak CDC of B-CLL cells. Asa

next step the mAb 1237 was selected and subjected to mutagenesis to screen for

improvements in affinity and thus improvements in the lysis of B-CLL cells. The
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12. The i mmunogl obulin of claim8, wherein said heavy
chai n conprises the sequence set forth in SEQ ID NGO 15
and said Iight chain conprises the sequence set forth
WQ Ro8458371 D NO 10. 13. The i nmunogl BEUP§2A7¢092S
claim8, wherein said heavy chain conprises the
sequence set forth in SEQ ID NO 16 and said |ight
chai_n_conprises the sequence set forth in SEQ |D
mat_‘{@lty 1mprovemeni§tmte%@n1%m ﬁaaaqnablm :?pﬁcﬁécf pogif xgﬂsm e Vi and
wh élrediniosaing sdiee ingymedna v i d @i miith €373 fedecsrequanmcex set
for onmy S
th éigrgzgns u“éltr%](%gsjé é{;(mf%mné]gn e;%page %fglﬁl JR%%BSCH%MQHG 1K5§n%
Th éomm@gw@ B With Wfanfc\hedomalss Thheavwanytanssaietifirdatey
sChahdynGedses the sequence set forth in SEQ I D NO
18 and said Iight chai n conprises the sequence set
or .. 16.. The | RO | ohul in
£ Tafle) NS T B et e okt dedos
are Wi hreferé ce O abat n
sequence gt fort 13 and sai d Ilght
chai n fcor S€E llle segquence set7fortTnm—SEQ+D
NO 11. MH b Thnq]iumrunnnl ohulin Ir(\f r‘La:_Jm_g_r
wher eijn 4&%% hﬁ\‘/@%ﬂbﬂﬂ%‘dﬂpﬂ sesl#he sequence det
forthiin1SEQ | DEN39(B1and5e8) d | ijghs73chai n conpri|ses

the sequUaRgE S~H164©r(ﬁf‘57bi}5a5Q TN 9. A

Ch20 and

i Mmunggtabp-h & f el
exhi bi ?skilg#cr (I!-\@bégﬁupa‘dt d)e en S’rPWC‘F% é)xi ity
(CDO) |as 1é%par§éi67%ﬂlﬁ7ﬂ MOHD, WedBin said

100 mmunogl obul i n conprises a variable heavy (VH) domain,
wher ei nﬂeabtdmkéldl nodnER$comprigethe il €33 Vi rdotiaibh (BEQIDAN(15)

oSSt A91050 VBl HPIRS e GRARLS LA B8 N0

ci'd seqguence sel ect romt 1€ group consistin
SEQOSI“D“ FH 1570, gehich yerepaqnédioprgbifuecid wpihe Hil 178 amimoaeni no
ac |séhu§rfé€léé€fbﬁﬁmf§£0 Lng«atz)lae?sé &5%@&%&@@@ 1beenfohty to
a o acid ence se
SundPBr AP R Gl A BB COR T CRESTIT By g
r e$i1di88&; domain. i) the asparagi ne (Asn)

rl?s'sgue'm%%&&h%gﬁ’]% 135@&&)9{& B PR N Giohn { - 'I%t’}ﬁoéilév

as petiegh the H(‘ﬂ@n’)ﬂ dpaah witka B4 wbstigeion vikebatawnbeaspondi ng
t 0 sz@tﬁin@Q ef k8o, sthlcﬁag'elsdgnm redidic 99 )oathé/h'l%rf[ﬂllnﬁ acid 850,
I S n C avl n St 0
e oahi Y BRSPS AR R N ot
| n TBEQ -+ Asubklindtdp restiw irednropgaizell IR ASREIEQ IONGDS; iesodedtblie
f Olskg\h RS I3 [ L RS 11639 Vi domain.
The optimized mAb1590 comprises the H1640 Vg domain (SEQ ID NO:17)
(which is the H1570 Vyydomain with a D—L substitution at Kabat-numbering

25 position 56 of H1570, which corresponds to residue 57 of the H1570 amino acid
sequence set forth in SEQ ID NO:13) and the L373 Vi domain (SEQ ID NO:10).
This D—L substitution results in an optimized CDR2 (see SEQ ID NO:6) within the
.H1640 Vi domain.
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i) the alanine (Ala) residue at the position
corresponding to residue 103 of SEQ I D NO 13;

ii) the asparagine (Asn) residue at the position
woSRbslegsPpendi ng to residue 107 of SEQ I D NGdgys2Pds0925
ii1) the asparagine (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO 13; d)a VH

domai n conprising an am no aci d sequence havi ng at

| east 8% ERALEN0S lbseddtbiiys hoHI 438 vaabman eedDIeErLENCe

ig}:ﬂi{ Fesllélg9 YA 0%%3 (Fgﬁ B‘Olé% w@‘t}g tinenL3s7§ k/(;':jdo\r/nl_lalndvx(:llﬂiaal 'In-—>Q

i ) subbréutimh afKabet r(uAbaDng pesitiod 920 fIB 73, ldich ogicspoads to residue 91
C O oF tﬁ«ﬁl?ﬂg Qﬁlnlg a&@ seﬁ Lgofhp § Sgé Il§ﬁ@ lIOE ’NQ ’11—40 substitution

€ asparag |ne resi due at t S|t|on
5corqs@§ pwdavwglzfdoCIPPe’s(M QBN \@E@t*reé/* ¥ gdpmaign g
i)t hemag@mﬁeumqwlzd&oﬁa@ﬁs)ea fh@}f[ll@ifﬂelﬂabmilh@EQGSiNd [E{)) y
orr.e po res ue (0] a
COTERPEILTRONR 55 b Sel R it
| eassitio8 39h fél tithwhich chemsppndy tot rgblctUh éo%ﬁmé{lé& admg)@q(qe nce
gggeqﬁ&& Qi f foft ﬁl:s@Q'erz}5my\Mcﬁgu&n§,ﬂbr¢res\dhk lQBthized

| Ses | owm ng} r esi dues:
10 ) ﬁﬁﬁ%‘?@/ﬂ%ﬁﬁr‘f? Yighip P Y 670S4idgTRINat t he position
cor I €S P8 ekiniAg adi®sctj@fiéed & thd H1649 \GRQnbiB(IHQ IDGYO:16) and

I an id ositio
col? BpeRaTRG A S LB BB Pl BRI, e
| i |r®spdchre cadmpse@gngeearf A@w)l ir BgirdPeseatlse $EQ Bo8OL? Gnding
COEJ@é@@f&ﬂH&gdeB IHQN@ BQLodfh seqfibecd for INP3)LS; and
v) the asparagi ne residue at the position
15correspondl ng to resi due 110 of SEQ |D NO 15:
a UKAmMDIS 4 l-. I-__-_ __['._0_ a LA ACIC TS CS . e < Ol - -'- .J.- 1 aVl ng
at Huenarﬁied%%ssguenmammdnemal nytidodiet he am no aci d
sequence set forth in SEQID NGO 16, wherein said VH

glomal n 49 Hu%eg & efi QllAlb %7‘?)9 Ekd %ﬁyllediugrﬁi further optimized

i) the ala |ne resi due at osition
Zocorhr"éfg‘ffﬁﬁ@r\hi;b@ 5% 1 Y0l 66% 2k 16%33{35‘IFB€NEJEI‘B“P“3 3 were

|1 asstRe ol R rﬁb@e&v% @ﬂd&ﬁgﬁﬁil}- gﬂg&loﬂil cliabRtcPRIS. tHoPEich assay,

correspon ue 0

e e Bine BT e PSRBT I R pec

C oPhesgonikin Gotpo SxadipghCalif@iia)ofenSER thdpoh@reldntrahnd

i v) theyasRA &%ﬂ? whA5sed ﬁ%n&tueg%etlyh@mapémdw@ Mean

correspondin resi due 110

23do r‘fﬁ‘PWSCéEﬁ%ﬁfr‘?f@ﬁt‘?ﬁg(NﬁH R PIRIBE gt@azosv@awrseez%w Eg’ﬂét

| easdati@2U1 lines. Flow cytometry analysis demonstrated binding of these optimized
humanized anti-CD20 mAbs to CD20, as can be seen in Table 4.
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sequence identity to the am no acid sequence set forth
in SEQID NO 17, wherein said VH donai n conprises the

fol |l owi ng residues:

i)the | eucine (Leu)

resi due at

t he

wQeeda63iGh correspondi ng to residue 57 of SEQ/UR0ANTRL5;
resi due at the position
corresponding to residue 103 of SEQ ID NO 17;

ii) the alanine (Al a)

cor Fté% opiad
Flow

iv

t he

as

par ag

i ne (Asn)
€629 mepeyens pepgvegpd ig
FPar eyl &eprE e BET Bigesitied) t he position
corresponding to residue 110 of SEQ ID NO 17;

residue at the position
v e5lINeEs17;

and

and

nee h:nll a¥a

h) a

V dUTIuI "I nnmr SI 36 a7 1 ﬁf\l pr M”” at
| epst 85 ogediﬁencﬁéﬂtfgdet‘?(?t??/ﬁto fv’dne am no| ack toseqL ence
sel” Ak T h 1d020SEQ €hIoN(I cb%a |MEBEE]| N cbzu J| &blo A
coppri ses Rokigvef D|Postying r)QPasithg| [Neggive | Negative
i) LBE _al an*he [AI'3) rdesi8Huel até the dosiltiond
COkL 3handi A3 tb rlg{:l ducl®n3l of8 SEO |9n 1R;6
i i B pspifagtne A : posi-tion

1589 T Mu2o™ I " 345 - e 5
CorresponariHy TP |4§-9>| € JEI'Q—FB—NG—].'B'T—
i [TisiTeTotyRT ME (&) t Tt gn
co[TEspoNaigg TP T&H] O 1875 —ammd
I v) tihe @aspar ag| Nnes( A pOST g on
cof®Nestrendi ng tp resid O 18. 19.[The
| TR bbu--A—of—etail i rruRoglebul i n
5conpri ses a variable |ight (VL) domai n wherein said
VL do S cted from oup ¢
a) a C/‘Iiép:}opﬁﬁf)n C%%FVI STHECT ecxgrg'a'lﬂl ﬁ'&égstgto ﬁs‘h%rrn% H%”

10

15

20

SE® H@kROnMG In this manner, mouse 2H7 (or Isotype Ig as control) was added to

EBI1 cells, then candidate human mAbs and anti-human Ig Alexa 647 were added.
Binding was detected by FMAT. A decrease in the signal indicates blocking and
common epitope usage.

As can be seen in Figure 13, all tested antibodies recognized identical or
overlapping epitopes.

Complement dependent cytotoxicity (CDC) and antibody-dependent cellular
cytotoxicity (ADCC) were assessed. For CDC, several assays were used. The first
radioactive assay comprised loading target cells with >'Cr, 200uCi for 2 hours.
Washed target cells (Daudi (NHL) and B-CLL lines) were incubated with titrated
concentrations of mAb and human serum (complement source) for 4 hours. Controls
included spontancous and maximum °'Cr release, mAb with cells alone, and serum
with cells alone at all concentrations. Supernatants were processed and released *>'Cr.
counted with a gamma counter. Antibody specific CDC was determined by
subtracting out mAb and serum alone contributions to lysis. Results for Daudi and
two B-CLL cell lines are shown in Figure 14 and Figures 15A and 15B, respectively.

For Daudi cells, the optimized mAbs generally mediated greater CDC function than
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or SEQ I D NG 11; b) a VL domain
conprising an am no acid sequence having at |east 90%
sequence identity to the sequence set forth in SEQ ID

woNbtsh8s79f SEQ I D NO 11; C) a plo/Ekoditibdezs

conprising an am no acid sequence having at |east 85%
sequence identity to the sequence set forth in SEQID
NO 10, wherein said VL donain conprises the

C 0 Hﬂlbaﬁﬁﬂﬁmmxab§éeqﬂa{ce ﬁﬂﬁ)&in garﬁﬁ@rlg at lch(rG@BQrﬁraScﬁE fod Bt h
COADI | n,AM no

aC| ggg’é{ﬁ I 8"‘1%%“3‘?‘%%5 Sg% énz%e Segga?sﬁé"ﬁ ue nogér tl|ql en |7tqy to

t héitségabergensettibbddt h in SEQ ID NGO 11, wherein said

VL dom@[ﬂ? &HUEBH Jw§se¢l§o QstsesLe%%ﬁl aﬁ’ﬂﬁlb&fy ofttr'fl'[@ assay In this
conpl enment ar set forth

[Rwy determ ni ng region H‘i
5i nmanmeE@rget IR Gaudigrlfs wery dRded gt ¢ &vi2 “?‘@rr?)hol"ésaf‘%l ue
al\tltomfﬂ%adﬂaﬁ ik Q&%ﬂﬁ@rﬁ%@m@m&u})@ea@aﬂ 1@%%9 |1>f @Jpee;ﬁgg )

] . , s e i obu ai or
AR MGG G e o Rigfiiha
| mngutegl et bYemuman serum (cogiplemthreourerrion¢g fdlowing 1, b €l aim
2L und¥1R0 Ao Rlfhe 5 FTLIOARR Ml SOIAESS SR WUFRTCA OGL

constant region eavy chain of said
10j r rriaasrORAb wh Peudherds %ioq‘fuﬁﬁ*ﬁPF%]dﬁ‘aD@@h@!‘%ﬁ?"eraéﬁ'i on
VV| t:(mcéhtratldnk Qgixberﬁel'ﬂ@llsﬂveﬂftheﬁ@lrddeslsddll#ﬂdﬂfé[é%@ﬁﬂl dobated via

|nnun uI|n C r|able heav
G o oo AguisoBpteng £ e Wi Bt skt e PR )
VHscdmﬁalbnbcomrmmp&eslyas pol ypepti de having an am no acid
sequenc 8c§r?ﬂée§gén§ﬂn§5r9'ﬂa fahgmgmu RASORSE SEdiALn Bl beREQ

NCS: 12-18 1 wherern said domal n COIT(?FI ses a
I5polCPseipictions! 4saYi iy b2 ﬁtﬁ“xétﬁqbc?e%?fﬁéﬁk?é Ydet forth in
SEQ | D de: ful(Qloﬁ)Rasﬁﬁ@aﬁs@séﬂ@ﬂ&moﬂ%fe&jnﬂe @&dnfhr Blue™) CDC

I(:)r;{a%{)]ygg% bur{lf'n?@&%pelt gelllts t\())v:()rgag:lr; gﬁéﬁg (r:&{Ep lalrae(fT%bmal gecgl?ﬁ]n%s%m
23 wetEhvestiedwith dgitdisodcemragdns afiyAbard hoharceimrfsontplanieniough
22’soufrééE wgolsqm% énlg[‘:]tgelﬁ ah@&n%[)&i_y%tgw h@@n)ﬁﬂ'@rﬁt i de

fused thereto. The | nmunqogl obul i n of any
200 épertanspuscetdedthy Hfgﬁﬁf@%* @w%wwngeﬂda (background lysis),
and wells of target cells with 10% SDS (or 5% Triton X100 in water) replacing the

antibody and serum (for maximum cell death). Alamar Blue was added to each well 2
hours later, and fluorescence read after an overnight incubation. In this assay, more
fluorescence indicates more live cells and less cytotoxicity due to CDC.

25 AlamarBlue™ is an oxidation-reduction indicator that fluoresces in response
to metabolic activities in proliferating cells. AlamarBlue™ is similar to tetrazolium
salts (MTT), in that both can detect changes in cell’s metabolism, but AlamarBlue™
is less toxic and more sensitive than MTT. Results obtained in the measurement of
cell mediated cytotoxicity comparing the use of AlamarBlue™ with *'Cr release

30  assays indicate that the AamarBlue™ method is as specific as determination of >'Cr

release. Results are shown in Figures 17A (Daudi NHL cell line) and 17B (WIL2-S
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i mmunogl obulin is conjugated to an agent selected from
the group consisting of a therapeutic agent, a
prodrug, a peptide, a protein, an enzyne, a virus, a

ofdds778 Di ol ogi cal response nodifier, a pcrus200708092s
p armaceuti cal agent, and PEG 5. A

conposition conprising the i nmunogl obulin of any one
of clainms 1 through 24, and a carrier. 26.An isolated

PONrHILGH ﬁ&‘:‘s 'F%%reg m@marmcm NGhS)iafd BB (Mo @oa;tmﬁu a
var.i in e
e e 1A B R amarhof o EERRR Bl e

gr@upmnon5|st|ng of: a)a VH domai n conpri sing an am no

aci d Seﬁ\w?a%gcén@yssa; G 2 hduPRS w%ﬁ?{ﬁéﬁo%g?'zd&&a@we%%@ khy O

am no sequence set
Swha$-9 bousessay. T oafernwdrm@mepci flates gsup Besar oy eaRAAig in aon

I e$ddid@Se assays, as compared to controls. Thelnbn Fahﬁao’ﬁS@@h@Qinﬂ&eﬁr&‘éM)
resi due. a} t.he. posjtijon corres%Pndlqg)f% &O

of ag]g{j srrﬂ amuit?n toathcam vivo setting, as'the drug would ePre en&ahglg

as parcageti@s (oAgwdh lprgsi thianet katirs intes pogi seition correspondlng
tor eS'ﬂ%ﬁm.’Lg}%S e B A actRl hiforhd SRBLm&RTPL 3N

an am no acl equence aV|n | east 85% sequence
10] detie] oAb 7t ﬁéuxambrﬁéqua%qe ant%%m ehRadisIL ehip-tThe pRiimsied)
| Dn{)@s aré Bette AT rﬁAlﬂZ'ﬂ ah e MiflraoomE Ehs@OIlIEﬂd)»ﬁe‘BSffird’ﬁ@mdlcates
i t‘ﬁ“lﬂl 2th t ed s,is higher than the affinity o F?]alamne
(Aﬂg ¥ AEPiE L s OP A s R s 661’% f esi due
10Finally, BEQptinkizd@ALS pre better than mAb 271 in lysing B- QLL):elt lres and

asgagggﬁgﬁt&§§p) reS|due at the p03|t|on correspondi ng
to residue 107 Q I D NO 13;

an
1517i) tHePEspAraGYH éssex@@, By lopding terees C%{ls (Ipydi agdh BiGLiLe pyith
Core3pendi B Holrs raﬁ@ foﬂb‘@mé—&;ﬁh :Q'ﬁvang@le' v@sﬂﬂ@talg%t cefly ReryH
donai n con rising am nqg acid sed e havin
| edsbagedyy Sﬁﬁ@H@@mWH@H? V“FG”FH@‘ ﬁﬁﬂﬁﬁfﬂmggquence
s etPBVEK (RK Bcb’ilrcSEQS‘I) DfdN®hduds. Cofieiseénchidsddpontddebud @mbi n

C O'EBEJm% Sldrhfﬁeage BWHH Gr e?&:'llgé'i&% ;1}]1d PBMC, w1th target cells alone

ani ne (Ala) residue at e posit %
20c oret dlopensairationst ouncastertywerd hen ppcesSEEFnd rylgqend 1 £r counted via

|1 garhRBcARPAT ATbOE/ - AT ABES WA U dMindi B sudSthihd QRPBMC
cogg&&lggg&lﬁwto residue 107 of SEQ I D NO 14; and
As can be seen in Figure 20 (Daudi NHL cells) and Figure 21 (MEC-1 B-CLL
cells), ADCC activity increased with increasing mAb concentration for all mAbs
25 tested. The optimized mAbs had ADCC activity that is similar to that observed for
the control mAb 271 (rituximab-sequence antibody).
Apoptosis activity was also assessed using a direct apoptosis assay that is
CDC and ADCC independent. In this manner, Ramos cells (NHL) were incubated
with 2, 0.4, or 0.08 pg/ml of the respective optimized mAb or control mAb 271 in the

30  presence of cross-linking antibody (5 pug/ml goat anti-human IgG Fc) for 18 hours at
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iii) the aspartic acid (Asp) residue at the position

corresponding to residue 110 of SEQ I D NO 14;

a VH donai n conprising an anmi no aci d sequence havi ng
woadoediearst 85% sequence identity to the am rayeseood 080925

sequence set forth in SEQID NGO 15, wherein said VH

domai n conprises the foll ow ng residues:

i) the phenyl al ani ne (Phe) residue at the position

c OBV’ Espdindrmarveted el vosled 3fter 8 hGEQ@nd Deided §ith Annexin V-

|1 apERRd BbARLA Sodid®lid)i 5 hifiRilcd be 5@t ctergav&@aﬁ.axyie@ ray flow
corresponding to residue 103 of SEQ |

i i eylonde frdiraragicne’ Anast) V pedivaiibrcative FFé‘S pOS| tion
C OI‘ r es prsl’tbdlh I!SEg;eénQn Figsrt 02) éhe bpimiadd nSftQate s BEcthk at iaMding
as r resi due .at the position
Seof ?08305‘% A t#"é‘!é‘p% u“é“ef‘iec?“tf‘}?"g’QEQ ID NO 15: e)a VH
dOITHI n dejrkphngsmtwgy ams daviassossaloisug 8 phelebled avayv.i Ry at

?ﬁﬁoe&% §1§19M¢5‘éﬁc bld&ﬂ?ée Ls\éayts QxdepEviREvRd ARGk iRggHeNCe
forth in wherein said VH domai n

C OﬁP[ﬂ"P g(”é%C)toh%unfﬁS(F FWFW@DF& Ialjl@%assay, the lysis of target cells 1s
i) didre cahadtivergeti¢idd oaﬁDr:estu e.naipobtbﬁs p03| tion

ICIO; ' teﬁg?nqam&%lté% ! e d(fr'laéssz’i re shown u%inl éure %taudl NHL cells),
c orFrgespb‘h?dﬁEH@BtBoCMewldaed %@3% ISEQLE Dlmlﬁé igure 25

i iMeiti @ oARPES @84)NRs (DO )ech ﬁlsne@y%geg men@egd rtﬂ\&rhave
corresponding to residue 107 of

iv)"q“t“ﬁl nL g é@?‘%@a‘(‘mie rFségi“&‘U‘érg%ﬁcelfsﬁemﬁB%?lt(inB’r’i‘mab
COok¢@apontbay).t 0 resi due 110 of SEQ I D NO 16;
a VH domai n conprising an anmino acid sequence having

1
5at Ieast 85% sequence |dent|ty to the am no acid
q h q E 4T wve Ad g '

domn&lmmrnb&@s 5@9’1@01&% k@NivA1Gn & @ﬁidp@aﬁﬁ(enograft Mouse
i) the Teucine (Leu) residue at the position

coM—oé@pondi ng to residue 57 of SEQ I D NO 17;
ii) the alanine (Ala) residue at the position

2007 T eSRONGINIG. Lefls £ES MG BB Rbhork Qe fheNG dréw
systematically in SCID mice. Growth of Daudi cells results in paralysis in the mice

(Ghetie et al. (1990) Int J Cancer 45:481-485). Studies were performed to determine

if the anti-CD20 antibodies of the invention effect the survival of mice with Daudi
cell xenografts.

25 SCID mice were bred and maintained under pathogen-free conditions. Daudi
NHL cells (8 x 10°) were injected intravenously into the tail vein of three groups of
five SCID mice (15 mice total). On days 7 and 9 post-tumor injection, the mice were
injected by the same route with PBS, 50 pg human IgG1 or 50 pg mAb 1589.
Animals were observed three times per week and sacrificed at the first signs of hind

30  limb paralysis. As shown in Figure 26, the monoclonal antibody 1589 prolonged the

survival of mice with the human Daudi cell xenograft.
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iii) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO 17; and
iv) the asparagine (Asn) residue at the position
woczqgsrogﬁppndl ng to residue 110 of SEQ I D NGQdrfis2007/080925
a VH donmai n conprising an anmino acid sequence having
at I east 85% sequence identity to the amno acid
sequence set forth in SEQID NGO 18, wherein said VH
0 O R kb 1CA NRling 8ESchitcek eld Miiboug Degigd dues:
i) the alanine (Ala) residue at the position
corresponding to residue 103 of SEQ I D NO 18;
i i) therhasgamegiiemafiinA®nihe revidpematd CDRs, pogble hary and
co ﬁli}ﬁ ﬁﬂﬁmlcgrgpgsglg t}%&l Hrﬁlzgtp(?D[&f co%QséqpenQQfgrghes@n d
i cl ne residue’ at_ the position
Scof r@%ﬂomﬂlwﬁrgabiedlewé?%%fomgOfeﬁmasmawaedmlf@m gyiigody
| VhrelsittmasRedetail. Nédle AR R duflifésdhtenaiCDRO enipodyidtdig@n
corresponding to residue 110 of SEQ ID NO 18; and h)a
VH domai n conprising an am no acid sequence sel ected
f r SRQURBCHFYUITTBRET sting of SEQ I D NOs: 12-18; wherein
an i mmunogl obul i n conprising said VH domain

10speC|1f| lof Bhi¢d=-2 0 CD20 and exhibits increased
conpllerfdti-4 @Hdé‘r?t cytotoxicity (CDC) as conpared to
rItUII‘U ear sol at ed pol ynucl eoti de of claim 26,
V\,hersl - fain i s encoded by a nucleic acid
1sCONpPrd uche sel ected fromthe group
conS| sté[ﬂg‘ qg QaaD NOS: 19-22. 28: A conposi tion
conprgi SipiG drgonolynucl eotide of claim26 or 27. 29.A

vect @r @sRyri$13nch 4 he pol ynucl eoti de of any one of
cl ai mg. 1263 t hs.ough 28. 30. The vector of claim 29,
20wher ailrLasadgla.pol ynucl eoti de is operably associ at ed
Wi t h 12 pisenoi.er .
13. HI570 —a.a.
14. H1571 —a.a.
15. H1638 —a.a.
25 16. H1639 - a.a.
17. H1640 — a.a.
18. H1670 —a.a.
19. H1569 — nt seq
20. H1570 — nt seq
30 21. H1571 — nt seq
22. H1639 — ntseq
23. 1373 - nt seq
24. CDR3 of H1569 — nt seq
25. CDR3 of H1570 — nt seq
35 26. CDR3 of H1571 — nt seq
27. CDR2 of H1639 — nt seq
28. CDR2 of L373 — nt seq
29. H1286 —a.a.
30. CDR3 of H1286 — a.a.
40
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31. A vector conprising the polynucl eotide of claim26
or 27, and a pol ynucl eotide conprising a nucleic acid
encodi ng a variable [ight (VL) domain of an
wol20036e4l obul in light chain. 32. A vector camuskdi/esga
pol ynucl eoti de encoding a vari able heavy (VH) domain
of an i mmunogl obulin heavy chain and a pol ynucl eoti de
encodi ng a variable [ight (VL) domain of an
i mmbRoy | AekEbddy designght chai n, wherein said VH donmin
conpri ses: a) a
C ojnAzN EIBEXDYaN AME- (06 BOMAINNg r egi oW ROMADR1) conpri si ng
tmel’a&m noasizidd SPARENGEQIBING: Nt hLI7A (IO ND:AMD 7or t he
an moinaeitdCPsi dues 25 through 35 of SEQ I D NO 112;
b) [ @3€onpl ement af 99 SSERANG: 12y | EHA; EQIDNGNR)
comi3fl sing t he apilkid0 ASEQ 12 NGiidhe B373 o (SEQIPIND: SEQ ID
| B3%r SEQ | D NGB 7hr (SERAD N9k 4y [ 5373 4 (SEQ] Qeu)) 0
t heHilhh 66 “of QF‘EWEQSEQKE%% - (SEQID;O:B c) a
B&nentarity-d i el o R i i
b3 o aci de bl helbE Noob EE T ISERTRNGIIN ! o)
| DL 2 seo 1o NS LG ) _RESIDROH) 1 S0

U

»n

B compri-ses 02 (SEQTIYNO: o) [ TA419° ARdhad @
?ﬁ i no—ae :“:&16790@1«:31@@18) 573 éi. HONGH] rising

residues 24 thr ough 33 of SEQ ID NGO 10;
b) a CDRyocodificitiensigd bthe cahidiroensief te B’é%{'u‘@'ﬁé@ faglthereisr ¢ h
5I n vﬁﬁ,@n{e% rNQﬂ% onagl&iﬂed in the art to which these 119/)3ntﬁn n ha\mo

npri si nc% e am no aci d seguence, set 3@
NO“B berrefit H ghe 536 HRes Bieregtet éléreofafééo"s%iefcrf?‘b"ﬂw a&Sf’C‘%
| DdN@ink€) Therefore, it iswh By idérstad thanmiil oo whei nat to beimiteditng
s aid VH d onAi N \/]
%&e@ﬁg ﬁ odlrﬁeng %{sélosle% %r}dlét%ag e "Bh&na?rf’ g(rﬂ‘#e ({t]llne? %lé%)élﬁ%ht@?é
cytumndod te bt rycl(xt@m@)thlaﬁle@mpafr@jmmdqdu clagme gt of
1033 e%g&ilr}{&@‘std%ao&ﬁ h&hidl Alh3dgh Qfeci®ié terrﬁ\ﬂﬁé' &r'l[ilby&ﬂled:m they are

pol ynucl eot1 de encodi ng said VH dormai n an

polusadirst gsaericgad @ﬁ%@ﬂ?eﬁﬁ"sg8‘?‘63‘\‘7[‘0%f8rri’éffpﬁseéf’ "f‘ﬁ’f}%‘é‘d in
frame, ar @xbﬁ@ntnrsams;&relnth@dhcfaﬁdnnmmtsnddgd Be peofimti@rare
ope cgtn)sef E%S Pegel I (gbe'gkﬁ cirdgno é\e arto tro ngn th%s mvcegttld’n%%irﬂt ﬁq
f r a)ghfmﬂttoni mwgﬁ app@qatﬂm@re\)@@tnovcowpra@ By fefegpcedp thgsame

ISV\’h kR ff@écg m@gldﬁzﬂlﬂ%lﬁgkh ggpa&ﬂ@@ﬁ“c@tﬂ)n&a& Sedidamiparai n
sai d pal ynucl| eoti de enco mg%sal VL domain are

co ‘Tq“a%%W'F?i%aéedft?WCé’“@faﬁ PE5TSfot er oper abl y

associ ated therewith, but are separately transl ated.
35. The vector of cl ai m 34, further conprising an | RES
sequence di sposed between said
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pol ynucl eoti de encodi ng said VH domain and sai d

pol ynucl eoti de encoding said VL donai n. 36. The
vector of claim31l or 32, wherein said pol ynucl eoti de
encodi ng said VH domai n and sai d pol ynucl eoti de
encodi ng said VL donmain are separately transcribed,
each being operably associated - with a separate

pr onot er . 37. WHAT EcE€bAIMEDdSai m 36, wherein
said separate pronoters are copies of the sane
pronot er . 38. The vector of claim 36, wherein

sai dl-sepatmimmupegetntie thet specificalbybindsd¥20 iaaddxhibits increas&P.
ooy iti q S ector. of any, one 0
c pmgén'td%? gﬁgﬁﬂégﬁ(b%) mgzléarec} 10 rituxi a@i %%186%11 salJ

.clainms 2 ou A"CO
ImEyReg phailip gommsisesi nmunogl obul i n of cl ai m 1. 41, A

host cel la) COMRESHRGLREVEY yauchsatide of claim26 or
27 22. Avhost Ce I(% @o&pr?{s%ﬂﬁ@%{%b vector of any
one of clai ms29 t AFYIRIEMEBRIity-determining g:gioA IKEDR bictomprising the

anfiHaGEAGNCRRetifFHFRLA SBO OB WG Mot thddmiSPER L£di i '
m%j ) corrrrlJriéi ng culdt)uri ng ?ﬁe h(;st gderlg‘é'llcﬁ%%i%rlglh%da}f%gEQ
' 52 and recovering said i mmunogl obul i n. 44

An i mmunogl obi i n pesshiRaakiy-defeaniiRE R f i 3
iy acilE uiemrquoqilhobg%é of .tgjﬁtgi m 44, ,\%hg?g?_r(lcgggé%é%mg the
I munogl obars A dn ﬁ&&?'ﬁ(‘ﬁﬁﬁéﬁeﬁﬂjﬁéﬁiﬁ&éﬁwsﬁp through 66 of

SEQED Nré¢2;iandrunogl obul i n of cl ai m 45, wherein said
I mmunogl obul i Hi)corq)ri st a_hunman I.%Gl const ant_regi on
within a heavy” chat FGIMSRPYYCRFRTHIGS BBIGR P K-k cemprising an
amingreeid s¢qappe saiasied framtthe ggipennsistindbSED IDINIDS: 18NN of
said im”ry)nogl Dy 47, The i mmunogl obul i n of
cl ai m 46, V\he?%%hﬁlg%hé(Y%%rﬁaéré?ogg’ﬂflp% conprises fully
or partially Bunmare ¢PRhempriking thg hoins acid idqiidhcd efoMrin amino

acidl BB 20 thrsidh 83 HERBOYIDHNGIR and within the VL domain of
said |ight chain. "48. The i munogl obul i n of

cl ai m 46, whebei n aEPRE qomprisinghobuing ariceqpEntesesfoniiniSE® ID
NO:9:agewor k regions within the VH domain of said heavy

“chain and within the VL domain of said l[ight chain.

49. The use dfY an 3RS qompesingibesmingfcidseawneost foitloin SEQ ID

NOcRaritiel astiiioGhcid e dubs B8R el DY lok SE@ A5 ROApNY t o any one of
clainms 1 through 24in the

2. The immunoglobulin of claim 1, wherein said immunoglobulin is an IgG1 kappa
immunoglobulin.

3. The immunoglobulin of claim 2, wherein said immunoglobulin comprises a
human IgG1 constant region within a heavy chain of said immunoglobulin and a human kappa
constant region within a light chain of said immunoglobulin. |

4, The immunoglobulin of claim 3, wherein said immunoglobulin comprises fully
or partially human framework regions within the variable domain of said heavy chain and within
the variable domain of said light chain. _

5.. The immunoglobulin of claim 3, wherein said immunoglobulin compn’ses; murine
framework regions within the variable domain of said heavy chain and within the variable domain

of said light chain.
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manuf acture of a nmedi canent for treating a cancer in a
subj ect, wherein said cancer is associated with

CD20- expressing, cells in said subject. _ 50. The
use of claim49, wherein said cancer is selected from
t he group consisting of a non-Hodgkins | ynphoma,
chronic | ynphocytic | eukem a, nultiple nyel oma, B cel

| ynphoma, high-grade B cell |ynphom,

I nt &5 mediTaé Bmﬂl‘n@ﬁl@btﬁin%ﬂ:lhm‘l NWH%%H%&: 111111%%&{0%@[91 é%m%ﬁéeL an

. acute | ynpohobl astic | euk :
i R B G E TPis RBATSNE (8 e Pt BheEeedP s SEQ ID NOX10 or
SERIID Nbel.use of an effective anpbunt of the _
i mmunogl obul in according to any one of clains 1
through 24 in the nanufacture of a nmedi cament for

i nhi7bi ti fbe 1gmmgiomln af d]zﬁﬁﬂﬁﬂhdrﬂﬁ bﬂhnﬂfun@glé&hﬁf@&mﬂ?@g@aﬂ
s to be contacted

lmﬁuﬁ:%lolbulmggg :iﬂp %c?mprlsmg an %gljgg %%seﬂge@ce(fplegtﬁd & thetgraup
CmﬁﬁﬁmnﬁSEQIDhﬁXiﬁhuhoglobuI|n according to any one of
clains 1 through 24 in the manufacture of a nedi canent
for |nh|b|t|ng growt h of cancer cells of B cel
“1'i néage, Thetimmaneglahalinlofrbin ¢ awiendin sail itmmubezlaband act ed
cor\%rts@s SRhe AR G(Qﬁprﬁfﬁ% |21§am1n Cld seque%?é selLOEd HS: eglggro%p cénrsr}stmg

eréin the ‘cancer ce S are rroma can

of ?@'ile@%e@ & frthdmPEQ B YPoldp! 8cods light ik wmprisng thoatgiko asd sequence
set k&mhmm Kb 190t QEbwwaﬁﬁyt ic leukenia, multiple

nyel oma, B cell [ynphoma, high-grade B cell |ynphona,

i ntermedi ate-grade B cell |ynphoma, | ow grade B cel

I'y rrpz ho m}}eﬁnﬁﬁﬁdglo@%iﬁa& cgﬁig? gtb}ggii(r?sﬁfd'hg%v& %fé&gﬁmn‘ﬂ)rlses the
| S IS
sea SR bt BOT: P ishhbnbemmincstbssmence st fort inSEQ

ID N@ridnogl obul i n according to any one of clains 1
through 24 in the manufacture of a nedi canment for
treating an autoi nmune di sease or inflammatory disease
i n ®. subjhe otpuneiglebdinrof siaings, d\thSﬁﬁ;Ssejd h&vﬁ@l&ﬂ@doﬂ{pﬁﬂas Wlet h

sequ%qge @?élﬁl{ ﬁlﬁg?gﬁ\ﬁ&g als Isglﬂ{? ali)t n%?éeé élggg%&l-nce set forth ;1 SEQ

H)Nﬂﬂpannatory di sease is selected fromthe group
consi sting of systenic | upus eryt hemat osus ( SLE)
di scoi d | upus us nephritis, sarcoidosis, juvenile
artri t iThe lmlwenalaﬁdun@f elRitth, iwhersin spié beaivathiat cambiises the S,
sequBRdels@Itorth i KR
§ thritis, rgfgg§?3ﬁ£§¥&gﬁéﬁgﬁﬁﬁ&%lM%.é?&%” ﬁ%&F&d??EQ
%ﬁé?t versus host disease, nultiple sclerosis, hyper
| gE syndrone, polyarteritis nodosa, primary biliary
C|réhos&§ i nfl anmat ory bowel disease, Crohn's
di déase Ihcimmuggelebuip §€%{§@ & hereia pridkeawy ehaingomprises the
sequente 8¢t Gt BEQ IDNO0] THRY Bd AR Bilahdd dofprife1he 'sé:qlll.x Cf"f‘?o?tﬂ‘u?sec)
D NP mune henol ytic anemi a, psoriasis, er oder ma
nmyast heni a gravi s, autoi nmune thronbocytopenic
purpura, autoinmune thyroiditis, Gave's disease,
Hashi noto's thyroiditis, imune conpl ex disease,
chronic fatigue i mune dysfunction syndrome (CFIDS),
pol ymyositi's and dernmatonyositis, cryogl obulinem a,
t hrombol ysi s, cardi omyopat hy, penphi gus vul gari s,
pul ronary interstitial fibrosis, sarcoidosis, Type |
and Type Il diabetes nellitus, type 1, 2, 3, and 4
del ayed-type hypersensitivity, allergy or allergic
di sorders, asthma, Churg-Strauss syndrone (allergic
granul omatosis), atopic dermatitis, allergic and
irritant contact dermatitig,. urtecaria, |gE-nediated
al l ergy, atherosclerosis, vasculitis, idiopathic
i nfl anmmat ory nyopat hi es, henol ytic di sease,
Al zhei ner' s di sease, and chronic inflanmatory
denyel i nating pol yneuropathy. 56. A pharmaceutica
~conposi tion conprising the i munogl obulin according to
any one of clalns 1 through 24 333624SECLIST TXT
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<223> L373 - humani zed nurine anti-CD20 |ight chain
<400> 10 Asp Ile G n net Thr Gn ser Pro ser Ser Leu

Ser Ala ser val Gy 151015 Asp Arg Val Thr Ile Thr Cys
Arg Ala Ser Ser Ser Val Ser -Tyr Ile 202530 His Trp Phe
Gn Gn Lys Pro Gy Lys Ala Pro LysgPro LleuPIIe TyrAr '
3540 5 Ala Ala ser_ser Leu G n ser va ro ser g
Phe éq's? inugpnoglgBuigf elpin %&Per@yﬁalq“hﬁram@]@ ITROPmpITYes the e U

sedirehcel sleleforﬂei'n SBITDLND 1 63 sBE AgHEhhiBRABARS the A ieRP @et ‘ﬁlrﬁ in SEQ
T yr Tyr Cys Gn Gn Trp Thr Ser Asn Pro Pro Thr
8@@6@5 Phe Ay Ay Ay Thr Lys Leu Qu Ile Lys 100105
<210>-11 <211> 106 <212> PRT <213> Artificial Sequence

<22 > <223>.1419 - anti.- CDZXCS) l’i ai n vari ant <400>
ﬁ_éfp ||21% < {aTREipbaPR oF i Sogper VYRIn caRPréses they o
se@gnce\sal foxm iy SEQID N®:17 and said light _cham compnses the sequence set forth in SEQ |
ID NO:10.

15." The immunoglobulin of claim 8, wherein said heavy chain comprises the .
sequence set forth in SEQ ID NO:18 and said light chain comprises the sequence set forth in SEQ
ID NO:10. '

16. The immunoglobulin of claim 8 wherein said heavy chain comprises the
sequence set forth in SEQ ID NO:13 and said 11ght chain comprises the sequence set forth in SEQ
ID NO:11.

17. The irﬁmunoglobulin of claim 8, wherein said heavy chain comprises the
sequence set forth in SEQ ID NO:16 and said light chain compnses the sequence set forth in SEQ
ID NO:11.
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Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val
Ser Tyr Ile 202530 HS Trp Phe Gn Gn Lys Pro Ay Lys
Ala Pro Lys Pro Leu Ile Tyr 354045 Ala Ala Ser Ser Leu
Gn Ser Ay val Pro Ser Arg Phe Ser Ay Ser 505560 Ay
Ser Ay Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gn
Pro Gu 65 70 75 80 Asp Phe Ala Thr Tyr Tyr C,ys Gn
Gn Trp Gn Ser Asn Pro Pro Thr

859095 Phe Gy Ay Ay Thr Lys Leu Gu lle Lys 100105
<210> 12 <211> 121 <212> PRT <213> Artificial Sequence

<2203y <224z uﬂﬂi&é@@lobuhﬁ fak spﬁﬂ?ﬂ&n{ﬂ SRYYCIENAING eM@Wids dbeased
<400> 12 Gn Val Gn Leu Val Gn Ser Ay Ala G u Val

cqryrietpepisdqpeRslepy qytotoxicity 64 gs aupangd fo rﬂ%m% Wheggin sgds | ys
1rﬁh@ho§©5ulﬁ C&Smﬂ_ﬂs%s al thalﬁhﬁeaww H$@Jma-ﬁy fwhEl8i@€aid Vy, domain is selected

333624SEQ_1ST TxT 202530 Asn Met His Trp Val Arg G n
AP PPEPPEPROIG y Leu Qu Trp Ile

a) a Vy domain comprising an the amino acid sequence selected from the
group consisting bf SEQ ID NOS:12-18;

b) a Vy domain comprising an amino acid sequence having at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:12, wherein said Vi
domain comprises the following residues: '

i) the asparagine (Asn) residue at the position corresponding to
residue 107 of SEQ ID NO:12; and

ii) the asparagine (Asn) residue at the position corresponding to
residue 110 of SEQ ID NO:12; '

c) a Vy domain comprising an amino acid sequence having at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:13, wherein said Vy
domain comprises. the following residues: _

i) the alanine (Ala) residue at the position corresponding to residue
103 of SEQ ID NO:13;

i) the asparagine (Asn) residue at the position corresponding to
residue 107 of SEQ ID NO:13; and

1it) the asparagine (Asn) residue at the position corresponding to
residue 110 of SEQ ID NO:13; | |

d) a Vy domain comprising an amino acid sequence having at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:14, wherein said Vy
domain comprises the following residues:

i). the alanine (Ala) residue at the position corresponding to residue
103 of SEQ ID NO:14;
" - 1l) the asparagine (Asn) re51due at the position corresponding to

residue 107 of SEQ ID NO: 14; and
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354045 Gy Ala lle Tyr Pro Ay Asn Gy Asp Thr ser Tyr
Asn G n Lys Phe 505560 Lys Ay Lys Ala Thr Ile Thr Al a
AS Lys Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu

Ser Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys.
859095 Ala Arg Ser Thr Tyr Tyr Ay Gy Asp Trp Asn Phe
Asn Asn Trp Ay 100105110 G n @y Thr

Leu val Thr Val Ser Ser 115120 <210> 13 <211> 121

<212> PRT <213> Artjfi e <22 <223> H15
At 020 hely. chdR TR BHGHE R RO e fne o
rdsilie Vidlof &EQ B™NO: 1@y Ala A u Val Lys Lys Pro Ay Ser

151015 Ser, Val Val Ser. Al a Ser . Tyr  The,
pre Tor o Tyt SRt R A Rt ety
s¢quencE dgnt® fo tid aynitcengidGequeriae et [foreh 18 58Q4B NQ@:15, Ahereihlsad Yy r

dBhRn AprBS I NowiiPrestilles: Ser Tyr Asn Gn Lys Phe
. _ i) the phenylalanine (Phe) residue at the position c_ofrespon_ding to
residue 31 of SEQ ID NO:15; o ' | '
. ii) the alanine (Ala) residue at the position corresponding to residue
103 of SEQ ID NO:15; |
iii) the asparagine (Asn) residue at the position corresponding to
residue 107 of SEQ ID NO:15; and |
iv) the asparagine (Asn) residue at the position corresponding to
residue 110 of SEQ ID NO:15; '
D a VH domain comprising an amino acid sequence havmg at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:16, wherein said Vy
domain comprises the following residues:

1) the alanine (Ala) residue at the position corresponding to residue

57 of SEQ ID NO:16;
i) the alanine (Ala) residue at the position corresponding to residue
103 of SEQ ID NO:16; _
' ﬁi) the asparagine (Asn) residue at the position cérresponding to
residue 107 of SEQ ID NO:16; and
iv) the asparagine (Asn) residue at the position corresponding to

residue 110 of SEQ ID NO:16;
2) a Vi domain comprising an amino acid sequence having at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:17, wherein said Vi
~ domain comprises the following residues:
i) the leucine (Leu) residue at the position corrésponding to residue

57 of SEQ ID NO:17;
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60 Lys Gy Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr
ggrSSThr XIa Tzr y65 70 75 80 Met Qu Leu Ser Ser Leu
Arg Ser Asp AS-Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Ser Thr Tyr Tyr Ala Gy Asp Trp Asn Phe Asn Asn Trp
Ay ' 100105110 G n Ay Thr Leu val Thr
val ser ser 115120 210> 14 <211> 121 <212> PRT 213>
Artificial sequence <220> <223> H1571 - anti-CD20

i n lLeu Val »

Ser Gy Ala Qb vame g Aaeiuld ¢ ot s fespeidng o
resigige VBIO&S@QH}/BIOLMS Ala ser Gy Tyr Thr Phe Thr Ser

Tyr 202530 Asn. Hs Trp Val Arg-Gn Ala Pro Ay Gn -

AN Leu du *l*Pp |Fh€ ABRAAREALS (A S)) wedug pighepesitngoEsponding

to Asiduel197 65PEQHND NiB/17;Tafld Asn G n Lys Phe 505560 Lys Qvy
Lys Alg Thr ?I e Thr Ala Asp Lys Ser Thr Ser Thr Al a

Tyr 65 70 7530 Mbe agparaging (ASa} residne dtehe posgiobeorrésppnding
to ASRIud M0 6F SEYAD N7;pg COys 859095 |

h) a VH'do.main comprising an amino acid sequence having at least
85% séquence identity to the amino acid sequence set forth in SEQ ID NO:18, wherein

said Vi domain comprises the following residues:

i) the alanme (Ala) reS1due at the position correspondm gto
residue 103 of SEQ ID NO: 18;

i) the asparagine (Asn) residue at the posmon corresponding
to residue 107 of SEQ ID NO:18;

iii)  the glycine (Gly) residue at the position corresponding to
residue 109 of SEQ ID NO:18; and

iv) the asparagine (Asn) residue at the position correspondmg
- to residue 110 of SEQ ID NO:18. '

19. The immunoglobﬁlin of claim- 18, wherein said immunoglobulin
comprises a var_iable light (V1) domain, wherein said V| domain is selected from the
group consisting of*

. | a) a Vydomain comprising the sequence set forth in SEQ ID NO:10
or SEQ ID NO:11; - | '\

b) a V. domain comprising an amino acid sequence having at least
90% sequence identity to the sequence set forth in SEQ ID NO:10 or SEQ ID NO:11; |

] avp domam comprising an amino acid sequence having at least
85% sequence identity to the sequence set forth in SEQ ID NO: 10, wherein said Vi -
domain comprises the complementarity-determining region 2 (CDR2) set forth in SEQ
ID NO:9; and
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Ser Thr Tyr Tyr Ala Ay Asp Trp Asn Phe Asn
ﬁlsg /#8 Ay Y Y 100105110 G n @y Thr Leu
val Thr val ser ser 115120 3336245EQLI ST. TXT <210> 15
<211> 121 <212> PRT <213> Artificial Sequence <220>
<223> H1638 - anti-CD20 heavy chai n variant <400> 15
Gnval Gn Leu Val Gn Ser Ay Ala Au Val Lys Lys
Pro Ay Ser 151015 Ser Val ngzg/glo Ser (I\%ts IElys ,_IA_\Irg \?er
' Thr .Phe Tyr 30 Asn i s
'Eré -Q/L /E\‘Jl9 21 E??L&”{}“‘&%"Péxvg ERYMIEY B oTeArePeedaying gidesi§ 5y
segyiegCaliflestityye thPseguaBicy sefrth Gl SEQAEPNDHI, v3RFeinl3fd VASIBm&h Romprises
athd§ ot 505560 Lys Gy Lys Ala Thr Ile Thr Ala Asp Lys
Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu Ser Ser
Leu Arg Ser A8p Asihe Tomplahatavighdeleyminihy feg{n (BDRAPR! forth in
- SEQID NOQO:9; and ' : .

i) the glutamine (Gln) residue at the position corresponding to -
residue 91 of SEQ ID NO:11.

20. - The immunoglobulin of claim 18 or 19, wherein said immunoglobulin is an IgG1

- kappa immunoglobulin.

21. ° The immunoglobulin of claim 21, wherein said immunoglobulin comprises a
human IgG1 constant region within a heavy chain of said immunoglobulin and a human kappa

constant region within a light chain of said immunoglobulin.

22. An immunoglobulin comprising a variable heavy (Vy;) domain and a variable
light (V) domain, wherein said V}; domain comprises a polypeptide having én amino acid
sequence selected from the group consisting of SEQ NOS:12-18, and wherein said V; domain
comprises a polypeptide having an amino acid sequence set forth in SEQ ID NO:10 or SEQ ID
NO:11, wherein said immunoglobulin exhibits increased complement-dependent cytotoxicity '
(CDC) as compared to rituximab. _ _

23. The immunoglobulin of any one of claims 1 through 22, further cbfnprising a

heterologous polypeptide fused thereto.
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Ala Arg Ser Thr Tyr Tyr Ala Ay Asp Trp Asn Phe Asn
Asn Trp Gy 100105110 A n @y Thr Leu
Val Thr Val Ser Ser 115120 <210> 16 <211> 121 <212>
PRT <213> Artificial Sequence <220> <223> H1639 -

anti - CD20 heavy chain variant <400> 16 G n val Gn Leu
Val Gn Ser Ay Ala Gu Val Lys Lys Pro Ay Ser 151015
Ser 3al LKhe inaiunSglob@insoflapg okd af Heims Etlyrotiyt 27T WheRiEsaid

250 nI\/Iet Arg An Ala Pro
"ém“"é%“@ I °§9 W‘pagFﬁ‘téFI'ﬁ%‘ﬁ%Bf@mé%grRPa cqsisting pf r o
théﬁa]yeuﬁsmgéﬂt,ya prbdru m le, ByprotéNar@i2yta¥ S |
\3/ Al a T |§| epe'lﬁﬁreAlxgo delﬁ: Ly syléer Tﬂjr% %@Pﬁé% bME]Fal
resio Seﬁ?dlésr (9 gmageytichageptyanddEGer Ser Leu Arg Ser
Asp Asp Thr Ala Val Tyr Tyr cys 859095 Ala Arg Ser Thr

Tyr Tyr Ala @y .Asp Trp Asn Phe Asn Asn Trp Gy _
5. A composition comprising the immunoglobulin of any one of claims 1

through 24, and a carrier.
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100105110 G n dy Thr Leu val Thr val Ser ser 115120
<210> 17 <211> 121 <212> PRT <213> Artificial Sequence
<220> <223> H1640 - anti-CD20 heavy chain vari ant
<400> 17 Gn val @n Leu Val dn Ser Ay Ala G u val
Lys Lys Pro Ay Ser 151015 ser val Lys Val Ser Cys Lys
Ala Ser Gy Tyr Thr Phe Thr Ser Tyr 202530 Page 5
333624SEQLI ST. TXT Asn Met His Trp Val Arg Gn Ala Pro
Gy Gn Ay Leu Au Trp Ile 354045 Gy Ala lle Tyr Pro
Ay Asn Ay Leu Thr Ser Tyr Asn G n Lys Phe 505560 Lys

Y 507 2 ) e, ST S
he® yTIN) ddraaival amymmiyogldByln 8&89%Hain, wherein said Vy domain is
selected from the group cohsisting of: |

a) a Vy domain comprising an amino acid sequence having at least
- 85% sequence identity to the amino acid sequence set forth in SEQ ID NO:12, wherein
said Vi domain cmhprises the folloWing residues: _ |

. i)  the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:12; and |

i) the asparagine (Asn) residue at the position corresponding

to residue 110 of SEQ ID NO:12;
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Ala Arg Ser Thr Tyr Tyr Ala Ay Asp Trp Asn Phe Asn
Asn Trp Gy 100105110 G n dy Thr Leu
Val Thr Val . Ser Ser 115120 <210> 18 <211> 121 <212>
PRT <213> Artificial Sequence <220> <223> H1670 -
anti-cD20 heavy chain variant <400> 18 G n val Gn Leu
Val Gn Ser Ay Ala GQu Val Lys Lys Pro Ay Ser 151015
Ser Val Lys Val ser cys Lys Ala ser Ay Tyr Thr Phe
Thr ser Tyr 202530 Asn nmet His Trp val Arg Gn Ala Pro-
Ay G’n Gy Leu Au Trp Ile 354045 Ay Ala Ile Tyr Pro

Gy hsn Gy Aspy T SRTco s ol ZAErgORRRR: ko
8AViscqyenc & lentQty 7bth8 @miidet acld swqtuﬂme %rforﬂem ST TTAND: Sé,rwherein
TR R e R B 3050, A 0, T
1) the alanine (Ala) residue at the position corresponding to
residue 103 of SEQ ID NO:13; | |
i) | ~ the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:13; and
- 1il) the asparagine (Asn) residue at the position corresponding
to residue 110 of SEQ ID NO:13;
c) a Vy domain comprising an amino acid .sequence having at _léast
85% sequence identity to the amino acid sequence set forth in SEQ ID NO:14, wherein
said Vy dorﬁain comprises the following residues: _
_ 1) the alanine (Ala) residue at the pdsftion corresponding to
residue 103 of SEQ ID NO:14; _ _
i) the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:14; and
iii) the aspartic acid (Asp) residue at the position
corresponding to fesi_due 110 of SEQ ID NO:14;
d) aVy domain comprising an amino acid sequence having at least
85% sequ'enc'.e identity to the amino acid sequence set forth in SEQ ID NO:15, wherein
said Vy domain comprises the following residues: |
i) the phenylalanine (Phe) residue at the position
corresponding to residue 31 of SEQ ID NO:15;
ii) the alanine (Ala) residue at the position correspondmg to
' res1due 103 of SEQ ID NO:15;
_ | iii) the asparagine (Asn) residue at the posmon conespondmo
to residue 107 of SEQID NO:15; and

iv) the asparagine (Asn) residue at the position corresponding
to residue 110 of SEQ ID NO:15;
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100105110 G n dy Thr Leu val Thr val Ser Ser 115120
<210> 19 <211> 363 <212> DNA <213> Artificial Sequence
<220> <223> H1569 - anti-cD20 heavy chain vari ant '
"<221> CDS <222> (1)...(363) <400> 19 cag gtg cag ctg
gtg cag tct ggg gct gag gtg aag aag cct ggg-tcc48 G n
val Gn Leu Val Gn Ser Ay Ala Qu val Lys Lys Pro

Ay Ser 151015 tca gtg aag gtt tcc tgc aag gca tct ggg
tac acc ttc acc agt tac96 Ser val Lys Val Ser Cys Lys
Al a Ser GBy Ty Vilempinecomtprisigg an Fpmogabgguenge haitiog atdeast

SRR R ORGSR B Lt
s VuTdgqmain eondnkodthe folbowjog reatdies at ccc gga aat ggt gat
act tec tac aalt) C‘eu‘:]thf:f'l gl%nitng ?Alga?residue at the position corresponding to
~residue 57 of SEQ ID NO:16; '
o ii) the alanine (Ala) residue at the position corresponding to
residue 103 of SEQ ID NO:16;
. - i) the asparagine (Asn) residue at the position corresponding
~ to residue 107 of SEQ ID NO:16; and | _ ‘ _
' iv)  .the asparagine (Asn) residue at the position corresponding
. to residue_ 110 of SEQ ID NO:16;
| ) a Vi domain comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ ID NO:17, wherein
said Vi domain comprises the followihg residues: | '
1) the leucine (Leu) residue at the position corresponding to
residue 57 of SEQ ID NO:17;
i1) the alanine (Ala) residue at the position corresponding to
residue 103 of SEQ ID NO:17;
. i) the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:17; and
iv)  the asparagine (Asn) residue at the position corresponding
to residue 110 of SEQ ID NO:17; -
g)  aVydomain comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ ID NO:18, wherein
said Vy domain comprise's the following residues:
_ i the alanine (Ala) residue at the position corresl;onding to
residue 103 of SEQ ID NO:18; |
' ii) the asparagine (Asn) residue at the position éorresponding

to residue 107 of SEQ ID NO:18; and
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Gy Ala lle Tyr Pro Ay Asn Gy Asp Thr Ser Tyr Asn
G n Lys Phe 505560 Page 6 333624SEQLI ST. TXT aaa ggc
aag gcc aca ata act gca gac aaa tcc acg agc aca gcc
tac240 Lys Ay Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr
Ser Thr Ala Tyr 65707580 atg gag ctc agc agc ctg aga
tct gac gac acg gcc gtg tat tac tgt288 Met A u Leu Ser
Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095

tcg agh ta . . .
gca ?ga CgSSgit)Al aﬁme%@&g%érlﬁ %%‘d_rggt(ﬁ;\g JQQE@?&E%%P% cﬁ% t?.res idue
loﬁ\gﬁﬁﬁﬁ%ﬂ?%d&/@ﬁ Trp Gly 100105110 cag gga acc ctg gtc :

acc gtc tcc t g 363 %a&%){e (-ZRQQ rbsitie th{} p-Blgllixglli/ @(Jrrfe%%ﬂdlfgetro |

- 115120 <210> 2 <211 36 I'Cla
ressug & HHR{SEQID Y
" -h) a Vy domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs:12-18; ] _
wherein an immunoglobulin comprising said Vy domain speciﬁéally binds to CD20 and exhibits -

increased complement-dependent cytotoxicity (CDC) as compared to rituximab.

27. The isolated pblynucleotide of claim 26, wherein said Vi domain is encoded by a

nucleic acid comprising a sequence selected from the grbup consisting of SEQ ID NOS:19-22.

28. A composition cbmprising the polynucleotide of claim 26 or 27.
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<223> H1570 - anti-CD20 heavy chain variant <221> CDS
<222> (1)...(363) <400> 20 cag gtg Zgggct_g gltggcagLéﬁt
ct gag gtg aag aag cct ggg tcc n va n

\g/gllg ?a'n %er Gy Ala Ju val Lys Lys Pro Ay Ser t1:31015
tca gtg aag gtt tcctgc aag gca tct ggg tac acc c

acc ggt tac96 Ser Val ¥s Val Ser Cys Lys Ala Ser Ay
Tyr PhEC91fPmRSisine the polyperiatity ofasy onsfcldme 26 thygualy 2. cga
cag gcc cct gga caa ggg cta gag tgg attl144 Asn Met Hi s

T al r
35015 gon 6ot mr o ech WkPaEat Bl it nf
pr%\mé)ercag aag ttcl92 Ay Alalle Tyr Pro GIy Asn Ay Asp

Thr Ser Tyr Asn G n Lys Phe 505560 aaa ggc aag gcc aca'
at azact Q&Q@ct&%&n;ﬁ%ﬁ‘o t%%ly%got%g 6r c%%é%;}% gl% $W5 tlge
cour.;%//nsm%%l?lﬁl;gr egfoﬁ;rl;%%l&nﬁedlgh&é}@) gﬁla’amd)( & @glanoglel@uhglggbt daie
acg gcc gtg tat tac tgt288 Met Gu Leu Ser Ser Leu Arg
Ser 3Asp  Aspetol BdmpAlicy 2Bk nul¥dtiad. %Eod@é§ vagélgghge?vy (Vy) domain of an
immunoglobulin heavy chain and a polynucleotide encoding a variable light (V) domain of an
immunoglobulin llght chain, wherein said Vu domain comprises:
‘ a) a complementarity-determining region 1 (CDRI1) comprising the amino acid
sequence set forth in SEQ ID NO:7or the amino acid residues 25 through 35 of SEQ ID NO: 12;
' b) a complementarity-determining region 2 (CDR2) comprising the amino acid
sequence set forth in SEQ ID NO:5 or SEQ ID NO:6 or the amino acid residues 50 throth 66 of SEQ ID
NO:12; and
c) a complementarity-determining region 3 (CDR3) comprising the amino acid
sequence set forth in SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:4;

wherem said Vi domain comprises:

a) a CDRI comprising the amino acid sequence set forth in amino acid residues 24
through 33 of SEQ ID NO:10: .

b) a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:9; and

c) a CDR3 comprising the amino acid sequerice set forth in SEQ ID NO:8 or the .

amino acid residues 88 through 96 of SEQ ID NO:10
wherein an immunoglobulin comprising said Vi domain and said VL domain specifically binds to

€D20 and exhibits increased complement-dependent cytotoxicity (CDC) as compared to rituximab.

33. The vector of claim 31 or 32, wherein said polynucieotide encoding said Vi, domain and
said polynucleotide encoding said Vi domain are fused in frame, are co-transcribed from a single promoter
operably associated therewith, and are cotranslated into a sing]e-chain_ antibody or antigen-binding

fragment thereof.

34. The vector of claim 31 or 32, wherein said polynucleotide encoding said Vy; domain and
said polynucleotide encoding said V; domain are co-transcribed from a single promoter operably assocnated

. therewith, but are separately translated.

35, The vector of claim 34, further comprising an IRES sequence disposed between said

polynucleotide encoding said Vi; domain and said polynucleotide encoding said V; domain.
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gca aga tcg act tac tac gcc ggt gac tgg aac ttc aat
aac tgg ggc336 Ala Arg Ser Thr Tyr Tyr Ala Gy Asp Trp
Asn Phe Asn Asn Trp Gy 100105110 cag gga acc ctg gtc
acc gtc tcc tca363 Gn Gy Thr Leu Val Thr Val Ser Ser
115120 <210> 21 <211> 363 <212> DNA <213> Artificial
Sequence 333624SEQLI ST. TXT <220> <223> H1571 -
anti-CD20 heavy chain variant <221> CDS <222>

( 1) .36. ( 363 vedSOf cBhimBa®r 9D Owviseddn 6id pgltygu&&gldE Qﬁccglg'% said -
t g.,.aag aag cct tccd8 Gn Val Gn Vi
v ?f“%%g fgﬁﬂ mlwlﬁeetl%ﬁnceg@g s3id Merdomainargsspanataly trénscobed,

: RAGh gg% tac acc ttc acc
eagg?elt acé%; er g@a%tg{‘ﬁlvgﬂ\g?gig&g%rs%/s ys Ala Ser Gy Tyr
Thr Phe Thr Ser Tyr 202530 aat atg cac tgg fc\]/:eg Itzrga %ag
t
Val kg v o%?% 1§ Gire§iictnres grommoserie copiesofthe

same promoter.

38.  The vector of claim 36, wherein said separate promoters are non-

identical.
39. A,éompositio’n comprising the vector of any one of claims 29 through 38. _
40. A composition comprising the immunoglobulin of claim 1.
41. A host cell comprising the polynucleotide of claim 2_6'or 27
42. A host cell comprising the vector of any one of claims 29 through 38.
43. A method of producing an immunoglobulin that specifically binds to
-CD20, Cbmprisihg culturing the host cell of claim 41 or 42, and recovering said
~ immunoglobulin. '- '

44.  An immunoglobulin p.rodu,ced by the method of claim 43.

45.  The 1mmunoglobulm of claim 44, wherem said 1mmunoglobulm is an

IgG1 kappa immunoglobulin.
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354045 gga gct att tat ccc gga aat ggt gat act tcc tac
aat cag aag ttcl92 Ay Ala lle Tyr Pro Ay Asn Ay Asp
Thr Ser Tyr Asn G n Lys Phe 505560 aaa ggc aag gcc aca
ata act gca gac aaa tcc acg agc aca gcc tac240 Lys Ay
Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr A a
Tyr 65707580 atg é ctc agc agc ctg aga tct gac gac
acg ¥ec dihg imaguneglebuligtoafginvgs, whareineaid SmmuBeglotidin Ar g
ASP, T S 590 ca aga,tc
§§‘3¥15 fac ‘@3331 i Célés?anggécgl %‘g'ta. F1'e Ca%‘tn 33%'gt"651u %l?:“gm
andladiupvag k&gra cbhstarftyregidry withina 1{ghy chsérpofTsad lﬂﬁlihnBEI%b!ﬂﬁﬂ
Asp Trp Ay 100105110 cag gga acc ctg gtc acc gtc tcc
tca363 Gn Ay Thr Leu Val Thr Val Ser Ser 115120
<21Q7. 22 Tﬁ@i{ﬂﬁuﬁ’@obﬁgﬁ%?cgm462\@?&elﬁ‘ﬁ&ﬁﬁm&h%%léﬁﬂiHence

<220> <223> H1639 - anti-CD20 heavy chain var
comprises fully or partially human framework regions within the Vy domain of said

heavy chain and within the V. domain of said light chain.

48.  The immunoglobulin of claim 46, wherein said immunoglobulin
comprises murine framework regions within the Vi domain of said heavy chain and

within the Vi domain of said light chain.
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<221> CDS <222> (1)...(363) <400> 22 cag gtg cag ctg
gtg cag tct ggg gct gag gtg aag aag cct ggg tccd48 G n
Val A n Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro
@y Ser 151015 tca gtg aag gtt tcc tgc aag gca tct ggg
tac acc ttc acc agt tac96 Ser Val Lys Val Ser Cys Lys
Ala Ser Gy Tyr Thr Phe Thr Ser Tyr 202530 aat atg cac

tgg gtg cga cag gcc cct gga caa ggg cta gag tgg i\tt144
eu

 au ¥y MEeSeEhsgh srotaleh Sibogiby saetite oot
1rrmnlr10gl©bulirfm:caﬂtngctaln)a@& dftctal@e 1 rvugN & 11 e Tyripgeo Ay
yr _/Asn G n Lys Phe 505560

S
m%‘%@%é@é‘?’é%ﬁ)@ﬁ? récaéree@ftg neARcefdn asbiceis wherein sgfdaanpzc is

y Lys Ala Thr Ile
asgﬁﬁtédqglt%%m%pr%ﬁ'g%ﬁ?s %25?‘%145 %a Tyr 65707580 at g

gag ctc agc agc ctg aga tct gac gac acg gccAgt gAtSat -
r

fodag {)/glt 2 er Bg;orf %rg 56 uw}%erém %gi% c%necer Is sglected frompthe gr%up
consisting of a non-Hodgkins lymphoma, chronic lymphocytic leukemia, multiple
myeloma, B cell lymphoma, high-grade B cell lymphoma, intermediate-grade B cell
lymphoma, low-grade B cell lymphoma, B cell acute Iympohoblastic leukemia,
myeloblastic leukemia, and Hodgkin’s disease. ’

51. The use of an effective amount of the immunoglobulin according to any

one of claims 1 through 24 in the manufacture of a medicament for inhibiting growth or

differentiation of a normal human B cell, wherein said medicament is to be contacted _

- with said B cell.

52. The use of an effective amount of the immunoglobulin according to any
one of clalms 1 through 24 in the manufacture of a medicament for inhibiting growth of
cancer cells of B cell lineage, wherein said medicament is to be contacted with said

cancer cells.

53.  The use of claim 52, whefein the cancer cells are from a cancer selected
from the group consisting of n'dh-Hodgkins ‘lymphoma, chronic lym_phdcytic leukémia,
multiple myeloma, B cell lymphoma, high-grade B cell lymphoma, intefmediate-grade B

cell lymphoma, low-grade B cell lymphoma, B cell acute lympohoblastic leukemia,

myeloblastic leukemia, and Hodgkin’s disease.

54.  The use of an effective amount of the immunoglobulin according to any
one of claims 1 through 24 in the manufacture of a medicament for treating an
autoimmune disease or inflammatory disease in a subject, wherein said disease is

associated with CD20-expressing cells in said subject.
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859095 gca aga tcg act tac tac gcc ggt gac tgg aac ttc
aat aac tgg ggc336 Ala Arg Ser Thr Tyr Tyr Ala Ay Asp
Trp Asn Phe Asn Asn Trp Ay 100105110 cag gga acc ctg
gtc acc gtc tcc tca363 Gn Ay Thr Leu Val Thr Val Ser
Ser 115120 <210> 23 <211> 318 <212> DNA <213> _
Artificial Sequence <220> <223> L373 - anti-CD20 |ight
chai n <221> CDS <222> (1)...(318) <400> 23 gac at ¢ cag
atg acc cag tct cca tcc tcc ctg tct gca tct gta gga48
Asp Ile G n Met Thr G n Ser Pro Ser Ser Leu Ser Al a

Ser Sbal Glhy uisAIdEmORC whginglall Atdimauie alkask OF inf@BnfeRy

dig%ée i%s:%ec fr%tg&h%%})u;tsg&ns%éﬁgg g‘é@?tgvlﬁr l%pll;{ae!gggggrgglc)éui (él'{l}g),
discoid lupus, lupus nephritis, sarcoidosis, juvenile arthritis, rheumatoid arthritis,
psoriatic arthﬁtis, Reiter’s syndrome, anky]bsfn g spondylitis, gouty arthritis, rejection of
an organ or tissue transplant, graft versus host disease, multiple sclerosis, hyper IgE
syndrome, polyarteritis nodosa, primary biliary cirrhosis, inflammatory bowel disease,
Crohﬁ’s disease, celiac's disease (gluten-sensitive enteropathy), autoimmune hepatitis,
pemiciou_s anemia, autoimmune hemolytic anemia,' pso_riasis, scleroderma, myaéthe;nia
gravis, autoimmune thromBocytopenic purpura, autoimmune thyrdiditis,»Grave’s disease,
~ Hashimoto's thyroiditis, immune complex -di-sease, chronic fatigue immune dysfunction
syndrome (CFIDS), polymyositis and dermatomyositis, cryoglobulinemia, thrombolysis,
- cardiomyopathy, pemphigus vulgaris, pulmonary interstitial fibrosis, sarcoidosis, Type I
and Type II diabetes mellitus, type 1, 2, 3, and 4 delayed-type hypersensitivity, allergy or
al_l'ergic disorders, asthma, Churg-Strauss syndrome _(allergic granu_lomatosis),_ atopic
dermatitis, allergic and irritant contact dermatitis, urtecaria, IgE-mediated allergy,
atherosclerosis, vascul-it'is, idiopathic ihﬂammatory myb_pathies, hemolytic disease,

Alzheimer's disease, and chronic inflammatory demyelinating polyneuropathy.

56. A pharmaceutical composition comprising the immunoglobulin ac&)'rdirig"

to any one of claims 1 thrbugh 24,
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cat tgg ttt cag cag aaa cca ggg aaa gcc cct aaa ccc
ctg atc tat144 H's Trp Phe G n A@n Lys Pro Ay Lys Al a
Pro Lys Pro Leu Ile Tyr 354045 gct gca tcc agt ttg caa
agt ggg gtc cca tca agg ttc agt ggc agt192 Ala Al a Ser
Ser Leu Gn Ser Ay \MabeRsgqSedr. Ak Phe Ser G N Ser
505560 gga tct ggg aca gat tac act ctc acc atc agc agt
2?00219 cstg caa cct 18 %240 Ay Ser Ay Thr Asp Tyr Thr Leu Thr
a Ala pf Gn Pro G u 65707580 gat ttc gca act
tac tac tgt caa cag tgg act tcc aac ccg ccc act 288 Asp
Phe Ala Thr Tyr Tyr Cys A n A n Trp Thr Ser Asn Pro
:g%gi % ro Thr 859095 ttc ggc gga ggg acc aag ctc gag atc aaa
<212> pethe Gy Gy Ay Thr Lys Leu Gu Ile Lys 100105 <210>
<213> ArZ4fidhl>sé@fmen2d 2> DNA <213> Artificial Sequence <220>
<220 <223> CDR3 of H1569 <400> 24 tcgacttact acggcggtga

223> L#75993RHLA A2 AAGe RARS - 203 FRfRA SR ST TXT

<400> 10

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Ile
20 25 . 30
His Trp Phe GIn GIn Lys Pro Gly Lys Ala Pro Lys Pro Leu Ile Tyr
35 ' 40 45
Ala Ala Ser Ser Leu Gln Ser Gly val Pro Ser 259 Phe Ser Gly Ser
50 55
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu GIn Pro Glu
65 70 75 80
Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Trp Thr Ser Asn Pro Pro.Thr
85 90 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 11
<211> 106
<212> PRT
<213> Artificial Sequence
<220> :
<223> L419 - anti-CD20 Tlight chain variant
<400> 11
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Ile
20 25 30
His Trp Phe GIn GIn Lys Pro Gly Lys Ala Pro Lys Pro Leu Ile Tyr
35 40 45
Ala Ala Ser Ser Leu GIn Ser Gly val Pro Ser Arg Phe Ser Gly Ser
50 55 60
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
65 70 75 80
Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Trp GIn Ser Asn Pro Pro Thr
85 90 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 : 105
<210> 12
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> H1569 - anti-CD20 heavy chain variant
<400> 12
Gln val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
Page 3



<210> 25 <211> 36 <212> DNA <213> Artificial Sequence

<220> <223> CDR3 of H1570 <400> 25 tcgacttact

acgccggtga ctggaacttc aataac36 <210> 26 <211> 36 <212>

DNA <213> Artificial Sequence <220> <223> CDR3 of

H1571 <400> 26 tcgacti336iasegoesidgkea ctggaacttc

aat gar36 <210> 27 <22%> 51 <212> DNA 3@13> Artificial
Asn Met séqummcéakzzgﬁnggg» PC@F@YONHFGS?@GM@M P Heatttatc

a ctac t <210>

<1y 512 5309R1AR AOCAACKISRoboRaR gy S RSN AR 000
Lys Gly «223x1aCDR2 Idf Tr&731&4\@013@8ngT@ca%m"cahlgtAﬂagﬁaaag t21

et Glu 3 %er? 2 TH A AP SR ABRI AR H [ g oty Sequence

85 90
Ala Arg Ser Thr Tyr Tyr Gly Gly Asp Trp Asn Phe Asn Asn Trp Gly
100 105 110
GIn Gly Thr Leu val Thr val Ser Ser
115 120
<210> 13
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> H1570 - anti-CD20 heavy chain variant
<400> 13
Gln val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe ;gr Ser Tyr
20 25
Asn Met His Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser g5r Asn GIn Lys Phe
50 55
Lys Gly Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 _ 80
Met Glu Leu Ser Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Ser Thr Tyr Tyr Ala Gly Asp Trp Asn Phe Asn ‘Asn Trp Gly
100 105 110
Gln Gly Thr Leu val Thr val Ser Ser
115 120
<210> 14
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> H1571 - anti-Cb20 heavy chain variant
<400> 14
Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Asn Met His Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly Ala 1le Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gln Lys Phe
50 55 60
Lys Gly Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 . 80
Met Glu Leu Ser Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Ser Thr Tyr Tyr Ala Gly Asp Trp Asn Phe Asn Asp Trp Gly
100 105 110
GIn Gly Thr Leu val Thr val Ser Ser
115 120
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<223> H1286 - anti-CD20 heavy chain <400> 29 G n Val
Gn Leu Val Gn Ser Ay Ala Qu val Lys Lys Pro Ay
Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr
Thr Phe Thr Ser Tyr 202530 Asn Met His Trp val Arg Gn
Ala Pro Ay Gn Ay Leyedstqltsr.kke 354045 Ay Ala lle
Tyr Pro Ay Asn Ay Asp Thr Ser Tyr Asn G n Lys Phe

<210> 1505560 Lys Ay Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr

<211> 1
<212> P

r Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Ser Leu

<213> ardhgiSan Aspedsd Thr Ala Val Tyr Tyr Cys 859095 Ala Arg

Ser Thr Tyr Tyr Ay Ay Asp Trp Tyr Phe Asn Val Trp
1001051

<220> Page 10. :
<223> H]g§§6"2i’§ﬁj_@é$.hﬁ?%y(§]’}?1@‘ﬁf"mrﬁ?t Leu Val Thr Val Ser Ser
<400> 15115120 <210> 30 <211> 12 <212> PRT <213> Artifici al

G11n val §éque?mlcég1<220>56¢“223¥> AdE)RlB(])Uof/aHl-ZSGL%4GU> gés&) Ser
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr phe Tyr
20 25 30
Asn Met His Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gln Lys Phe
50 55 60
Lys Gly Lys Ala Thr 1le Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 ' 80
Met Glu Leu Ser Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 . 95
Ala Arg Ser Thr Tyr Tyr Ala Gly Asp Trp Asn Phe Asn Asn Trp Gly
_ 100 105 110
GIn Gly Thr Leu val Thr val Ser Ser
115 120
<210> 16
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> H1639 - anti-CD20 heavy chain variant
<400> 16 : :
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
Sser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Ash Met His Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly Ala Ile Tyr Pro Gly Asn Gly Ala Thr Ser Tyr Asn Gin Lys Phe
50 55 . 60
Lys Gly Lys Ala Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Ser Thr Tyr Tyr Ala Gly Asp Trp Asn Phe Asn Asn Trp Gly
100 105 110
GIn Gly Thr Leu val Thr val Ser Ser
115 120 :
<210> 17
<211> 121
<212> PRT
<213> Artificial Sequence
<220> _
<223> H1640 - anti-CD20 heavy chain variant
<400> 17 |
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
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ser

Asn Met

Gly Ala
50

Lys Gly

65

Met Glu

Ala Arg

GIn Gly

<210> 18
<211> 12
<212> PR

His
35

Ile
Lys
L.eu
Ser

Thr
115

1
T

Thr

Trp
Tyr
Ala
ser
Thr

100
Leu

Tyr

val
Pro
Thr
Ser
85

Tyr

val

Arg
Gly
Ile
70

Leu
Tyr

Thr

Tyr

Gln
Asn
55

Thr
Arg
Ala

val

<213> Artificial sequence

<220>

<223> H1670 - anti-cp20

<400> 18

GIn val
1

Ser val

Asn Met

Gly Ala
50

Lys Gly

65

Met Glu

Ala Arg

GIn Gly

<210> 19
<211> 36
<212> DN

G]n
Lys
His
35

Ile
Lys
Leu
Ser

Thr
115

3
A

Leu
val
20

Trp
Tyr
Ala
ser
Thr

100
Leu

val
5
ser
val
Pro
Thr
Ser
85
Tyr

val

Gln
Cys
Arg
Gly
Ile
70

Leu
Tyr

Thr

Ala
Gly
Ala
ser
Gly

Ser
120

Ay Ay Asp Trp Tyr

333624SEQLIST.TXT

Pro
Leu
Asp
Asp
Asp

105
Ser

heavy chain

Ser
Lys
Gln
ASn
55

Thr
Arg
Ala

val

<213> Artificial Sequence

<220>

Gly
Ala
Ala
40

Gly
Ala
Ser
Gly

Ser
120

Ala
ser
25

Pro
Asp
Asp
Asp
Asp

105
Ser

<223> H1569 - anti-CD20 heavy chain

<221> CD

<222> (1)...

<400> 19
cag gt
Gln va

1

tca gt
Ser va

aat atg
Asn Met

g?a gct
Gly Ala
50

S

cag
GlIn

aag
Lys

cac
His
35

att
Ile

(363)

ctg
Leu

gtt
val
20

tgg
Trp

tat
Tyr

gt
va
5

tcc
Ser

gt
va

CcCcC
Pro

cag
Gln

tgc
Cys

cga
Arg

oty

tct
ser

aag
Lys

cag
Gln

aat
Asn
55

oty

gca
Ala

gcc
Ala
40

&y

gct
Ala

tct
ser
25

cct
Pro

gat
Asp

Gly
Thr
Lys
Asp

90
Trp

Gin
Ser
Ser
75

Thr

Asn

variant

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Trp

val
Tyr
G1In
Ser
Ser
75

Thr

Asn

variant

gag
Glu
10

oty
oty

act
Thr

Page 6

gt
Va

tac
Tyr

caa
Gln

tcc
ser

Gly
Tyr
60

Thr
Ala

Phe

Lys
Thr
Gly
Tyr
Thr
Ala

Phe

aag
Lys

acc
Thr

3ty

tac
Tyr
60

Leu
45

Asn
Ser
val

Asn

Lys
Phe

Leu
45

‘Asn

ser
val

Gly

aag
Lys

ttc
Phe

cta
Leu
45

aat
Asn

Phe Asn

Glu
Gln
Thr
Tyr

Asn
110

Pro
Thr
30

Glu
Gln
Thr
Tyr

Asn
110

cct
Pro

acc
Thr
30

gag
Glu

cag
G1In

Trp
Lys
Ala
Tyr

95
Trp

Gly
15

ser
Trp
Lys
Ala
Tyr

95
Trp

&
15

agt
Ser

tg9
Trp

aag
Lys

val

Ile
Phe
Tyr
80

Cys

Gly

Ser
Tyr
Ile
Phe
Tyr
80

Ccys

Gly

tcc
Ser
tac
Tyr

att
Ile

ttc
Phe

1510

48

96

144

192



aaa
Lys
65

atg
Met

gca
Ala

cag
Gln

cty

gag
Glu

aga
Arg

gga
Gly

<210> 20
<211> 36
<212> DN

<213>

<220>

<223>

<221> CD

<222>

<400> 20

cag
GIn
1

tca
Ser

aat
Asn

oty

daad
Lys
65

atg
Met

gca
Ala

cag
Gln

<210>

gt
va

gt
va

atg
Met

gct
Ala
50

oty

gag
Glu

aga
Arg

oty

aag
Lys

ctc
Leu

tcg
Ser

acc
Thr
115

3
A

S

...

cag
Gln

aag
Lys

cac
His
35

att
Ile

aag
Lys

ctc
Leu

tcg
Ser

acc
Thr
115

21

<211> 363
<212> DN

<213>

A

gcc
Ala

agc
ser

act
Thr
100

ctg
Leu

aca
Thr

agc
ser
85

tac
Tyr

gtc
val

(363)

ctg
Leu

gtt
val
20

tgg
Trp

tat
Tyr

gcc
Ala

agc
ser

act
Thr
100

ctg
Leu

gt
va
5

tcc
Ser

gt
va

CcCcC
Pro

aca
Thr

agc
Ser
85

tac
Tyr

gtc
val

ata
Ile
70

ctg
Leu

tac
Tyr

acc
Thr

cag
Gln

tgc
Cys

cga
Arg

gga
Gly

ata
Ile
70

ctg
Leu

tac
Tyr

acc
Thr

act
Thr

aga
Arg

oty

gtc
val

Artificial Sequence

tct
ser

aag
Lys

cag
G1In

aat
Asn
55

act
Thr

aga
Arg

gcc
Ala

gtc
val

Artificial Sequence

gca
Ala

tct
ser

&y

tcc
Ser
120

ty

gca
Ala

gcc
Ala
40

&

gca
Ala

tct
Ser

&y

tcc
ser
120

333624SEQLIST.TXT

gac
Asp

gac
Asp

gac
Asp
105

tca
Ser

H1570 - anti-CD20 heavy chain

gct
Ala

tct
Ser
25

cct
Pro

gat
Asp

gac
Asp

gac
Asp

gac
Asp
105

tca
Ser

aaa
Lys

gac
Asp
90

tgg
Trp

tcc
ser

acg
Thr

aac
Asn

variant

gag
Glu
10

2ty

oty

act
Thr

aad
Lys

gac
Asp
90

tgg
Trp

Page 7

gt
va

tac
Tyr

caa
Gln

tcc
Ser

tcc
Ser
75

acg
Thr

aac
Asn

acg
Thr

gcc
Ala

ttc
Phe

aag
Lys

acc
Thr

tac
Tyr
60

acg
Thr

gcc
Ala

ttc
Phe

agc
ser

gt
va

aat
Asn

aag
Lys

ttc
Phe

cta
Leu
45

aat
Asn

agc
Ser

gt
va

aat
Asn

aca
Thr

tat
Tyr

aac
Asn
110

cct
Pro

acc
Thr
30

gag
Glu

cag
G1In

aca
Thr

tat
Tyr

aac
Asn
110

gcc
Ala

tac
Tyr
95

tgg
Trp

&
15

agt
Ser

tgg
Trp

aag
Lys

gcc
Ala

tac
Tyr
95

tgg
Trp

tac
Tyr
80

tgt
Cys

oty

tcc
Ser

tac
Tyr

att
Ile

ttc
Phe

tac
Tyr
80

tgt
cys

&ty

240

288

336

363

48

96

144

192

240

288

336

363



<220>
<223> Hl

<221> CD

<222>

<400> 21

cag

at

571

S

(D...

cag

Gln val GlIn

1

tca
Ser

aat
Asn

oty

aaa
Lys
65

atg
Met

gca
Ala

cag
Gln

gt
va

atg
Met

gct
Ala
50

oty

gag
Glu

aga
Arg

oty

<210> 22
<211> 36
<212> DN

<213>

<220>

<223>

aag
Lys

cac
His
35

att
Ile

aag
Lys

ctc
Leu

tcg
ser

acc
Thr
115

3
A

<221> CDS

<222>

<400> 22

cag
Gln
1

tca
ser

aat
Asn

oty

gt
va

gt
Va

atg
Met

gct
Ala
50

(L...

cag
Gln

aag
Lys

cac
His
35

att
Ile

- anti-cbp20

(363)

ctg
Leu

gtt
val
20

tgg
Trp

tat
Tyr

gcc
Ala

agc
Ser

act
Thr
100

ctg
Leu

gtg cag
val Gln
5

tcc tgc
ser Cys

gtg cga
val Arg

ccc g?a
Pro Gly

aca ata
Thr Ile
70

agc ctg
Ser Leu
85

tac tac
Tyr Tyr

gtc acc
val Thr

(363)

ctg gtg cag
Leu val GIn

5

gtt tcc tgc
val Ser Cys
20

tgg gtg cga
Trp val Arg
tat ccc g?a
Tyr Pro Gly

333624SEQLIST.TXT

heavy chain variant

tct
Ser

aag
Lys

cag
GIn

aat
Asn
55

act
Thr

aga
Arg

gcc
Ala

gtc
val

Artificial Sequence

tct
Ser

aag
Lys

cag
GIn

aat
Asn
55

gca
Ala

gcc
Ala
40

&ty

gca
Ala

tct
ser

&

tcc
Ser
120

aly

gca
Ala

gcc
Ala
40

oty

gct
Ala

tct
ser
25

cct
Pro

gat
Asp

gac
Asp

gac
Asp

gac
Asp
105

tca
ser

H1639 - anti-CD20 heavy chain

gct
Ala

tct
Ser
25

cct
Pro

gct
Ala

gag
Glu
10

oty
oty

act
Thr

ada
Lys

gac
Asp
90

tgg
Trp

gt
va

tac
Tyr

caa
Gin

tcc
ser

tcc
ser
75

acg
Thr

aacC
Asn

variant

gag
Glu
10

ety
sty

act
Thr

Page 8

gt
va

tac
Tyr

caa
GIn

tcc
ser

aag
Lys

acc
Thr

Sty

tac
Tyr
60

acg
Thr

gcc
Ala

ttc
Phe

aag
Lys

acc
Thr

oty

tac
Tyr
60

aag
Lys

ttc
Phe

cta
Leu
45

aat
Asn

agc
ser

gt
va

aat
Asn

aag
Lys

ttc
Phe

Ccta
Leu
45

aat
Asn

cct
Pro

acc
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

gac
Asp
110

cct
Pro

acc
Thr
30

gag
Glu

cag
GIn

&y
15

agt
ser

tgg
Trp

aag
Lys

gcc
Ala

tac
Tyr
95

tgg
Trp

o
15

agt
ser

tgg
Trp

aag
Lys

tcc
Ser

tac
Tyr

att
Ile

ttc
Phe

tac
Tyr
80

tgt

Ccys

ety

tcc
ser

tac
Tyr

att
Ile

ttc
Phe

48

96

144

192

240

288

336

363

48

96

144

192



Lys
65

aaa g?c aag gcc aca ata act
Gly

Lys Ala Thr Ile Thr
70

atg gag ctc agc agc ctg aga
Met Glu Leu Ser Ser Leu Arg

85

gca aga tcg act tac tac gcc
Ala Arg Ser Thr Tyr Tyr Ala

Gln

<210>
<211>
<212>
<213>

<220>
<223>

<221>
<222>

<400>

100

cag g?a acc ctg gtc acc gtc
Gly

Thr Leu val Thr val
115

23

318

DNA

Artificial Sequence

gca
Ala

tct
Ser

oy

tcc
Ser
120

333624SEQLIST.TXT
tcc acg agc

gac
Asp

gac
Asp

gac
Asp
105

tca
ser

L373 - anti-cp20 light chain

CDS
(1)...(318)

23

gac atc cag atg acc cag tct
Asp Ile GIn Met Thr Gln Ser
1

gac aga gtc acc atc act tgc
Asp Arg val Thr Ile Thr cCys

20

cat tgg ttt cag cag aaa cca
His Trp Phe GIn GIn Lys Pro

35

gct gca tcc agt ttg caa agt
Ala Ala Ser Ser Leu GIn Ser

50 55

g?a tct g?g aca gat tac act
Gly ser Gly
65

Thr Asp Tyr Thr
70

gat ttc gca act tac tac tgt
Asp Phe Ala Thr Tyr Tyr Cys

Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400>

85

ttc g?; g?; 8?3 acc aag ctc

Thr Lys Leu
100

24
36
DNA
Artificial Sequence

CDR3 of H1569
24

cca
Pro

<gg
Arg

&
40
ety

ctc
Leu

caa
Gln

gag
Glu

tcc
Ser

gca
Ala
25

aad
Lys

gtc
val

acc
Thr

cag
Gln

atc
Ile
105

dda
Lys

gac
Asp
90

tgg
Trp

tcc
Ser
10

agt
Ser

gcc
Ala

cca
Pro

atc
Ile

tgg
Trp
90

dadd
Lys

tcgacttact acggcggtga ctggaacttc aataac

Page 9

ser
75

acg
Thr

aacC
Asn

ctg
Leu

tcg
Ser

cct
Pro

tca
Ser

agc
Ser
75
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