WD 2006/ 130458 PCT/ US2006/ 020408 ANTI BODI ES DI RECTED

TO CD20 AND USES THEREOF CROSS- REFERENCE TO RELATED
WEAR/160438 ONS [ 0001] This application clai ns pPCDUB10$6/020408

under 35 U.S.C. 119 to U.S. Provisional Application

Serial No. 60/686,992, filed June 2, 2005, which is

i ncorporated herein by reference. BACKGROUND OF THE

I NVENTION Field of the Invention [0002] The invention

r el at e SANTIRORIESAEREGETEDUDOI GR2GANDNE S ESHEH EREGHT

antigen CD20 and uses of such antibodies. Mre

monoc onal CERSPRGHTERANCE IR BELATERAPLIGh ad 07

t heggo@u]t i badise spplichaHe cdlsinsf ph&etyl ﬁﬁdﬁﬂt BONUA.S0 § 119 to U.S.

relate to hybridomas or other cell |ines expressing
Provigienalahpplisgtipe S ctiafiko. cﬁ@@@%@dﬁlgﬁﬂw‘o& HW5qbididfnporporated
Iwﬂﬁngg gLécs and for the treatnent of diseases

assotiated with the activity and/or overexpression of

CD20, and/or the presence and/or activity of CD20+

cells. Descript ] CD20 is a

33, 000 MW gl ycobg‘ﬁgg(%%éwg)wﬁgﬁ{,ﬁﬁ@g am no aci ds
Fitld of i@ Wk ntiohhe human CD20 gene is 1653 base pairs in
Iengmh The 5" UTR is 147 base pairs in |l ength. The
codil80Hequdhe cnventignsrebiese i apenpelgnpl aniibpdiey eganststhe target

| [ 0

anfihy B0 AR e sutiPfitbaceD Midhe pioethchity, AP ARG Rlates 1o
fule dpinasit hnonoebha anfubbﬂues ameyum hocgDeol andeasgpe @htheses antibodies.
As&{%?tlpj :tp%gmteggr}g%l |1]e rgcfﬂnpas dgg{i ngegr ﬁr?ésl expressing such
an@BOAEENTHY db@gibel Qﬁmﬁm& ar@REEHERs dilBSosBES BhE tRUhaMeR@nent of

aci d sequence of CD20 reveals a highly hydrophobic
digsrenseisspoitechwith teaintiaity 28g/an av ergforsidnmey, CREQ endfes the presence

erm ni of the protein |ocated

anamtrggmﬁ he cy%)d}x(%éasm A short hydrophilic region is

| ocated between residues 142 and 185 and may be

exposed on the cell surface. [0005] Three isoforns of
M&QM&MM ights of 33, 35 and 37 kDa result
fr 05{06@5]1‘ er @ﬁiz'o% 2 BROBH 8w gaydoogho%h@r&emhﬁ iPLO4 srhnm acids in

does not share any significant honology wth
lemgthe Th& hawen PD30eiensis 112 bese pira ity Bégtho il SGY TBds \I\é’éhase pairs

o M 0 RS TBALEICR, e B AR Syl ke

ledt¥d/ US2006/ 020408 [0006] CD20 is closely associated
Wth other proteins, in _parti cuI ar the Ctermnpal src

ki nd9804i ndCRZ0ps @{(@qepﬁe@@bmgh despaity omly Pl srface of normal and
nep r)igt@cc OIRALS fie! Btlﬁmﬁffé@kee%gehas Ithcm t % gﬁnch%{h'%s a receptor

Ant1 body bin een oun In so
duciagels cbld activatione Stam celisradsB @ch tprogenabdrst dppareotly dadkethe CD20

i@ (e G M RgR AT FHeTr P Q1D Rh Vet EbY biydroptobis
r@ef&%ﬁﬂ@fﬁleﬁl&aﬁﬁé XhiRe dSBnRE HEtheIRMhH afi®Barboxy termini of the

Franci sco,
protein located w1th1n the cytoplasm. A short hydrophilic region is located between

residues 142 and 185 and may be exposed on the cell surface.

[0005] Three isoforms of human CD20 having weights of 33, 35 and 37 kDa
result from differential phophorylation of a single protein. CD20 does not share any
significant homology with other known proteins. There is a 73% homology between

human and mouse sequences with the greatest similarity in the transmembrane regions.



Tosi tunmomab(r) (G axoSmthKline, Brentford, M ddlesex,

United Kingdom, and HuMax-CD20 (Genmab, Copenhagen,
w®eonaaBdess ar e nonocl onal anti body t herapeuti cSPCT/82006/020408

target the CD20 protein. SUMVARY OF THE | NVENTI ON

[ 0008] Enbodi ments of the invention relate to targeted

BT ReC P8 e e hb arpasd arif SPE etcteispom partcular the C-
tef¥RRd1 AR §ﬂi§se—l§iﬁdﬁﬁ§';ﬁ5teid"((§’op? aoDhe, a’&@hh%&iﬁﬁlsﬁﬁﬂm RghiHELsomplex

and are not |limted her induci ng apopt03|s of

Cless| Il prassips QYEICHY)- Cmgbod}h}@m@mggo %?ioki@éﬂae@reMd Smpome cases to
m@eﬁs 6§ﬂ1§ﬁaﬁs\ﬁ QLiB% bf {heXn?l\(:@gﬁi%)h g8l |'s expressing

uci ng ependent cytotoxicity
( CDp0o7 ceSéx&raexmxmmdsgcmﬂy deliethetapedicadpand itheg target the

O positi e i.nc O+ I ho .
I 1B R0 FonbanEm G uamie) doirida SeithoRre. Frgeise CA)
TdshuRPRaBB0 Qe B itk 1hBe BBYeR] qqiddl&@xt Wﬂ?&ﬁeq{mgdom) and
binding agent is a fully hunman antibody that binds to

Hudeo CaRa (Grdowbs Capaprewi, Pamadel arg eqackossl arfitody gherapeutics
th%{‘%}%gqu E%rnggg?gll ment of the invention is a fully
u na

n ‘nonoc anti body that binds to CD20 and
i nduces antibody dependent cellular cytotoxicity

(ADCC) in cells _expressin enbodi nment

of the invention %W%{IA%YI(& Fﬁm@%ﬁ%ﬁn anti body
thatposigds ERbEHARNANEF HRAOMGERioR ORIk E IR B éiap% agents that
cytotOX|C|ty (CDC) in cells expressing [ 00

Spbmﬁmlma@mélmnm@hamqmboﬁ cdilsribist eccpre@‘:DQDZQn echanisms
6;?1ef?1 teSaS leaea rﬁ%g lllpafl e)S(grl n%ﬂen tchZ%eé{"' tg eitther inducing

ap@@tbbﬂ'lotf Qfeﬁxi ijdﬂe@éimg AD202 3R ingf anffbous d@ﬁérﬂdsm ctd]lui?e@ NBrtotoxicity
enbodi nents, the antibody, or antigen-bindin ortion
(AD{p)er ool sxpessinss 61520, 5 indheing rompieaent ‘éﬁp&n Qi Fytotoxicity

(C%C% 0111%51115 nﬁ)x@%mg @rlljc;fu Hordd g eerlpaqlngoc]?% pgs@%}e B cgﬁs including

or- | ti ng apopt osl B-ce
CEZ(hﬂyhaphbxﬁbbélIE; CPRG devkemiyi dells yndipsanal BFcdlanos cel I S.

por SPORIE nopoBre cptetbo o Siorn it Beedigh b Ecbn is

fully huS 8 hifiRupHes biddg 1SDPR0Whd hlcﬁﬁesagéﬁto@l'% o8 BEI exBredsing CD20.
gg/m or less in a standard Alamar Blue viability

Yeismathenferkadimaent oif | the invenbemnds anfyBnimetsmongpdonal “antibody that

ti b
O P BAES "PBRLL el NRBEITATE, (ance) i et
expleading ODRA0. OAhother &ﬁbodﬁnﬁﬁt oDt Ainvéhtd6,is Q. a8y haumaf. Bdnoclonal
anRlaHisPREPPES 1] bOLIatABRHEF CEHBETPea e g Sloxicity (CDC) in
Cenglégﬁ;;ggsglggﬁz@n anti body that conpetes for binding

th any of the targeted binding agents or anti bodi es

desdf0Mdd hbr epme @ml'))qcnqnemin, dtf:eaemmhh hizds , tot R®20 and induces

apﬂzgtﬁgﬁgf elg(%ﬁfesmp% gﬁl af, %&O SyPhd t bEHJ“g/rgﬁgr lg%s in a standard

CAImReas1va xhbblﬁtyl@shﬁ?ﬁ Rdmm ddllsnMn sd?neﬂ Manlel’&ltSY tlliﬁ\/hntﬁ)ody, or
nM 5 nM 4 nM I\/lmaz nMor 1 nM In one enbodi ne
antla@-blaﬁmig@@agpnﬁhera & 1 BCxof 8p myye thapeboutsed. 02h | 0: 21@ 1, 0.09,

f

ool : 7 el

0.8, G0 P adeh TR S o FRRULE FP B R oels in o
stzmgardd €8l TitdrSdo heatality. assay of Ramos cells. In some embodiments, the
antibody, or antigen-binding portion thereof, binds to CD20 and induces apoptosis of
cells expressing CD20 with an ECsp of about 0.2 pg/ml or less in a standard Alamar Blue

viability assay of Ramos cells. In some embodiments, the antibody, or binding portion
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[0013] In one enbodi nent, the antibody conprises a
heavy chain am no acid sequence having a
wa@oonphisissit arity determ ning regi on (CDR) w t hrOT@SDNG6/020408
t he sequences shown in Table 8. It is noted that
those of ordinary skill in the art can readily

thae6 MR 46 BCs@PRodRSRHANRuO0.S, 0.62:0.0810.(67% 810, 6.05KetRno4 pg/ml
et al., Sequences of Proteins of | mmunol ogi cal

ina,ptandanh Alapyay PHicpdehilirmssay o Rempsicet i on 91- 3242,

Bet MD - . ' '

car 000 b Adeny: eeotdiue” g iy BRI TGl R Bymptes for
bihding yithreaiyrf dertpigered himting ygedistamantinidies desgpiitpad erein.

 SEOOPPIG TS erse U RS RS& CRR IRl Kp £l lggs than 12
na@Bino e MY h et adviting endbd dfhéH, the antitoayPindsesitda Kiibés than 10 nM,
chain am no aci d sequence havin conpri sing one

a CDR
9 BYL Eridm, Jadbonells oMM M, M, & TV 9l @dr (i qpe embodiment, the
' t.S; antei HadY nh S Iy ¥
SRRl 1o 004oh a0, 6oy oPunpOL, PR ahr i
mbisnohiegtsagenbe tinedsurddi byl FNCET) FAS, ciimridSeanddor BFRCORE®, as
dchaii:ar congl ementarity determ ning region 2 (CDR2)
NAAA S ani no aci d sequence of Kl SNRFS (SEQ | D NO.
ZQZ)JOOiﬂOlﬂn Ond shbbEmesiTHRAMIBOlY cSmpAsadH hdaQd ¥hiil@knino acid
binds to CD20 and conprises a heavy chain am no acid
segeapge hewng avpmplorratasity dalernupResEsioa AEPR) sHdwpng ¢f the sequences
¥ i . . . : '
shBRR AR R B dBR LR BR300 B ERSE, PN dccomplich
CBRbhddietrrinhidorishe $wet ifthoctyamplea Kabat yer hubpiSequmanoes @fiaProteins of

b P TEy SR T P L SFhJELLB L o,
vANLP OB E SnfBbaiiens Ath REFRIdbindiAl hodnt B8 LeRRAUADI® AL comprises a

0
provi des a nonocl onal antibody, or antigen-binding ‘
heguy tdhein chmpleofentayitic dstenmithies apgipholy(CDd 1) bhavdighgn amino acid

rti hS e hn pol ypepti de having
Seﬁﬁ%”%%ﬁ&%@@?ﬁ@%@‘?@%@%mn one enbodi nent, the
antifiooty}, ofyet binbthich @nftedirhan ish&r eafivodyuthdoebinds to CD20 and
conprises a |ight chain polypeptide having the .
coggylienaeliels shei amsroL sedsEapenre Uy tissr 2B ogompsiag@ne of the
sehiBdQ sHow L RPINEE & TOQAUPBR edibo g{éﬁ@\?\&ﬁxg %ﬁbo%ﬁg bagdiy human

r antigen-binding portion there erein
mamddidrat pptiordybi Adcardingty, tdnenrembwslipentsiess targaseds pinding agent that

.pol tide having f.he seguence of S NO..: 30, .1n
oiBfr B30 i rempr- e e PEG P R g, HipBOYER it 2 (CDR2)
halvh@l #0fminb UsiH Refuch eI K BRSRES (SFIPID N@izn2po! ypept i de

havi ng the sequence of SEQ ID NO. :32. Still another

enbdgg},ﬂnt As farthasn embedistentis | Hodptibedy that binds to CD20 and

cofBrs S TREH D Sh BA bl o0t ENavi e Srted CORAAERS shown in

Tebdd §paptailipht bisan Iagl,iﬁd‘lﬁi:is eeprenaehavingSE@ ¢AhMODR Gequences shown

. e diment, .the antjbody, .or. bindi ortio )

ingRBKES T T parah bedsnsbe atiadgi A hay RS jasspFiogd autibody.

InNB¥eNGn B JABNSRE YBO S R o 51 Svides &paﬁtﬂ&d%r[tﬂﬁ%ﬂdsﬁﬁé LR8¢ epitope as
enmbodi nents of the invention include human nonocl onal

anyrof ithroatitibediehdisclopaldiei¢inal | y bi nd to CD20, wherein the

ot OB o OB SRR ron BRI A TPRLE ok lpebinaing

poli@s ShekeofTReher@f tthé QaIiBSI QI &V bidathghpsfion, C@RpAsesOa heavy chain
i.ncl ude a heavy chain conpl enentarity determ ni n% .
polypeptide having the’sequence of SEB ID NO.:2. In one embodiment, The antibody, or

binding portion thereof, further comprises a light chain polypeptide having the sequence
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region 2 (CDR2) corresponding to canonical class 2, a
light chain conplenentarity determning region 1
W@ Bidkl1yo4s0©r r espondi ng to canoni cal class 4, a PCDDB2006/020408
chain conplenentarity determ ning region 2 (CDR2)
corresponding to canonical class 1, and a [light chain
ofCSRO| BTNT. 8 | AMothet enBbditRet s h@ﬁo@oﬁ%ﬁbo or antlgen-bmdmg
corresponding to canonjcal class 1. [0018] &
pastipe dherel svireiphie; #jBALY.ofF bﬁ@mgdémﬁ@ﬁaﬁomnm:sl ariwavy chain
[ [ [
oAt REREIek I s Bt SEIPANORY Bl ARBUEREMD aniibody,
oﬁhmeh:g‘r’@odmmemeseaﬁ fartter | qowgniseon hgh:tl viskén hpotpreptide havmg the

Seréokenr?(ﬁ%lg‘fﬁ %@aﬁ)nw(g%% t{# P@t? hgrlnglg'a? O{l alnsng %?q?éclonael antibody, or
aﬂt%ﬁmﬁﬂcﬁ’ﬁg bbfHordBeRofBINREIANAE aRiBJdROY bidliddy FOMBhR] 8®Bprises a

chai n_pai red with a heavy chai n encoded

hesnyy Cbamdmlmﬁ@ad¢ havipg shosemuencetifa¥iQ dRalNR-:gendn opp embodiment,
b

RSP Skt AL R ) Byt

hd vl D} sépicnenei $BQ IBIN@AIrent is a targeted binding

agen at binds to no a residues, 171-179 of
t he fﬂ?ﬁgh c%f@t e erbedit G&FSaP%otg‘?réPYFn“Pﬁ ipelydp human monoclonal

arRiBARE WRR kSecifiddfly HIVERIEI0R0, RTIRYEA 9 MiidiRetes Héé“@'héﬁ'y chain
agent that binds an epitope conprising the peptl

cqﬂﬂﬁ@&mﬁ@%@@mmnmg@%)mﬂm)wn‘ﬁﬂipoudimeﬁo canonical class 1. The

arﬁ%’e {es lp ha I&éélo eesrelrr11 0 i a Sg{}:nr gld%a \???ﬁ%r ?’“P%B‘eg{c?“% H%Cm‘mmg
refghﬁ EX(UDRZ%I tattex Oldﬁlﬂ@"im c@ﬁorﬁBZQ;lasé N‘Q ngaﬁlcﬁaﬁél&ﬁnplementanty

PCT/.US2006/ 020408 0020] One_enbodi nent of _the
d4terERINE o FP Ul i 1 uPQESRRRERE B n6¥Io8HAl CA%ﬁsl frod dight chain

otk 16 Aeaans M UREDRT o gShand hadghllT 1 i
lighindhbem &omApleBarith debrnsipngi fegmal 3 YCPRAY cooespobidg tascanonical
ldi cussed in nore detail below . [0021] One
“8¥bodi ment of the invention is an anti body that binds

to t{p@1spne Omei teﬁm@amaesnmocﬂeonﬁuenm llbaddeeshulnah #nonoclonal
(ATCC AcceSS| on Nunber PTA-7329), 2

am@@é@g itk bRagnlR20 prrhcorspriye 2 bgayy fhgnmm&d%@fé@% ifeown a VHS-
5 f\'géljﬂif indd Zf%?éo orhd Qrggcldlge lof ?ﬁ‘ébﬂlgé Lisicluf€n uxtna% md)noclonal
| ven I on provi e conpositions, udi ng an
artibotliss ciait bindl CID2 @ gmeedmprixerafok hgﬁtm:ha'fn. 0:i:1¢ ME[eaﬁdbdlﬁﬂnsz of the
acceptable carrier. [0023] Still further enbodi nents
ingentiomeinplyde at m@mpqlqr@ aefboditthtcromrisesep e lighiethpin paired with 2
a I Iy fro
i G0 AT LS BTV SERLAT iy e 1o some
erhb RBMBEI] tHeOV« dighe Qﬁilﬂﬁioﬂﬁ)eﬁtui&‘ a&Séncoadtlbpdsd fdrile@rfkdif, an A23
to the animal a therapeutically effective dose of a
ligh§ichginggn@n nonocl onal anti body that specifically
bi nd CDi ] I t e .
0 g iy TR LSRRI AL IR s
arthinophadassidaesc N 789 79 ost- Hkbd glanan SCDYOxeBeel UMl domain. In other

e BHBRG IRASHORIC R AE b L GEPBL e degintiat Bifdh 3 oitope
co@hﬁ‘r?sllﬁg 0 ﬁ)@ﬁt‘x& NF@KN?Y’S'(QEQW&@ 294)Clyk ki1l SERE bmbodiments, the

mphocyti ¢’ | ynpho
1nventlon provides targeted binding agent that does not require Alanine 170 for binding to

the extracellular domain of CD20.



cell prolyrnphocytic | eukem a, |ynphopl asmacytic
| ynmphoma, mantle cell |ynphoma (MCL), follicular
wo yovpehsowss (FL) , i ncludi ng | ow grade, internedi BCEUSIOEE20408
and high- grade FL, cutaneous follicle center
| ynphoma, marginal zone B | ynphoma (MALT type, noda
and ph@]m C OnéReubodAbAofaRé invb@twiﬁmrapngég fﬁilﬁsﬁuxln@x{ gfnoclonal

B cell homa, Burkitt's

aasibadive 1 dd Aﬁ%lﬁswassmdg@mb?ra‘y@gﬁé%ﬁ) 202 Y acession Number
i4f

PRSP 1 PR, ALas S M PAROER i ety o

CDAQQkXﬁmmeddﬂnﬁm@mﬂmhmaawles |nclude rel apsed or

refr y NHL f llomn t.herapy. .[ 0025

o { RO o Sae o et o e iyt R o s A PHERLD the same
efftfop&d heeddnBloral AdiRBkicsd. ﬁ@ (Amcahcsésﬁﬂ‘oﬁrmabéﬁ pmamg) 2.1.2

I Mmune syst em di sease, i ncl ]n:ﬁg sel ect i ng an

(ATC@H e\@éeS@fontNléab%é’lTﬁﬂﬁg)aWdl %T%@@?ﬁﬂ%@w@ﬂ B"ﬁd -7330).
:S?‘e er 'dggdelér efntx@oedﬁm?{& rt'?é meeﬁtQ; sig%gﬁ%ﬁlf ¥1t18ns including an
arttﬂbatly oﬁﬁmctu(ﬁnad: abhfyelti th@iﬁoﬁ md.m&rmhwlﬁﬁéllyl' aoeeptabie earrler

i RG2Sy o, SBCHES qrabaCEente gbobe S eRteLI Bilugbapgtods of

ef@e%ﬁ%l?stfe%tmg§ﬁ’ réhﬁﬁdl Guftbhidy frBI'nSa nedﬁﬁfsﬂ@'&iis%hs%; irtWeti®idlecting an
scl erdderma and sclerosis, inflammtory bowel disease

at(unsb)n neeg Qﬁ@r@@@@it1%04580ﬁ@ﬂtxmme6/@gmanlswm rtatthe enimal a
th%ﬁaggutwa{l}' te%ﬁeeﬂ re\?é?{é’ OP I Sﬁ]{lgﬁle%'fna 21%18%2?01}31?%9{1{;&12;6 l‘ri%lgdt specifically
b@mihmapzmtheroscler05|s | eukocyt e adheS|oh ’

def|C|ency, mul ti pl cl.ergsis, ynaud' s syndr .
Sj ogl0834ks” s eatdhile, nfj"@fﬁéﬂ‘?l S‘?ﬁ‘ﬁ%setmali“gﬁet fois | exalﬂefeu efymphomas,

1ng1uﬁ B_cdpe Wfrﬁgxhcﬁnﬁ' Skl eas I BAYRR n‘ﬁ@llﬁﬁpmﬂ@ raNES), including
I'g phr opa I gM pol yneur opatg | es,
pliemrsmeB neltlyaiphdblabiolebbayidpephass aslwhtuesB gellneoplasms, such as

e e T
ce’iln Qfﬂlﬁnplmégﬁ& hewkesnigr Biphoplastasts tio Elghiphbing, rrﬁt){lﬁé &s#i1Clymphoma
osus, rheumatoid arthritis

(Mggb @11tfé}q&dvmh@ma ﬁ@ﬁbh@g@ﬁlngdﬂa’v@aée dqng‘?@ag@a e grade and high-
oLl 0L L T R g o

n@dabl andepleess type)uhaag seltilatkecidi dHasekrgeABdicli ynghoma, Burkitt’s
di order i ncl ude severe ut e. respi i.str

1 Tusi e JTE e SLvelRor Pk bt dy P taprolifeative

dlqbr%%asﬁﬁal&eﬁhgtr&hsso AR Syl 6Rmeia, P¥nd rbfn@ﬁltabtﬁﬁ 19fge Bu6le! Iysnphoma
W th virus, such as Epstein Barr virus (EBV). 10027]

(AlefeliX | ofraladditiendienamples obclufie relapssdt oorrefragbiydd-NHL following

Rﬂﬁkml m% inhibiting B-cell tunor growth in an
anima R€se met hods i ncl ude selecting an animal in
need[OOfZ.S] t r @atthenémbadimBnte &¥flthd inventig tistude rﬁétﬁods of effectively
adm nistering to .the aninmal a therapeuti cal

fregtigcan gRimb sutfsring frog |a§2 PR RESHER | deate: aml}l%laayselectmg an

ar{i‘%lgg RetPb tI@E‘trrﬂanPgl A 0%19% Y¥m BsEES Ly @gﬂnstermg to the

Further e e I nvention includ
artimel lasélembelamaﬁmt ¢fBamtlye idose tofiea fuldyp dratanomonéclonal antlbody that

0 e treatnent of diseases involving
'wf§%3@£€?8%§>éﬂ5$ an ani mal, wherein the nonocl ona
ant i fpody] Spqt%éeftétlﬂ@lh‘}fn@el’l@ﬁstérﬁ) GEGes [IR0ZR] foP &bhgle, but not

enmbodi ments, the antibodies descri bed herein can be
lippitedy t9.0fcTohm’s disease, Wegener’s Granulomatosis, psoriasis, psoriatic arthritis,

dermatitis, systemic scleroderma and sclerosis, inflammatory bowel disease (IBD),
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the preparation of a nedicanment for the treatnent of
neopl asti c diseases in an animal, wherein the
wa@ndochswys speci fically binds to CD20. Treat abl BCT/US2006/020408
neopl asti c di seases include |ynphomas, including
B-cel |l |ynphomas, such as non-Hodgkin's | ynphoma
uléeirije. doiB80redpiraioner detrbgdisyrdibme) nabnidgitishentsphaleds, uveitis,
an antibody in the preparation _of  a gpdlcanent for
a

glomerlquephuiis,  eogpmpnatthmag; dhessslerqsts, alyukonvig adhggien ¢leficiency,

mﬁlﬁglea&tlérgﬁgyRaﬁf&ﬁg* fér%&éHn}[e, by; 5‘&%%%@@%% [J%%ﬁ'lk onset diabetes,
t abl e dl seases i nvol vi ng expressi on O

Réitecls ublesasd, dBehertadisegse, rmenpllnawmplfm serdsitls, Igaieplropathy, IgM

el st R HRRG, DrBRoruVPRAR0L AR e s iggopanni
thiB3netichtophiio putpuly B ebyvhicCididpatiie tﬁram()@ylt()penwplhrbura hemolytic

'y hocytl c. |l ymphoma (SLL%U;l B cel |l  prol ynphocytic
e i dRyastt 1en’rayﬁ%ﬁ’(§p ﬂ%ﬁé@y fds, | SyRERSTEP UpngRYtheiatesys, rheumatoid

ar%h%l\j\ﬁ/_@ g?\gge QMET% aé?rfnrfék I1§é f%é %e ”gﬁg\??gsl gl;s'e%e é{ag@hﬁb% Q%nyroiditis,
Omang s eyodrofie, [chuinge caral efallurb,y agtio nefectious gnoadbnwtaoeisBHIV, and

heF VIR 05 o00bE B5sn L Do 6OBFBROREREE AU respiratory

distidsé WaRirbias 8fd BhdredrbtihivifP 0oheR exBuples bie disdayePd@@sorders caused
pl asmacyt oma, plasma cell nyel oma, post- transpl ant :

by ipfrstiem BEBicpls Hith yasisieh AeEbsiyRPaE NS RBY)
r bul iyr FoTaTod YF8nn
( ALCFE?‘J"’HI n a {Htolﬂgln e@ﬁ é[ﬁg gﬂ}ﬁeg%‘ileg e r eﬁlggsdéégm ibiting
B-celf ltlancmg‘rywﬁ iNHin dndhblovT }rege Riethodam(ctidetshlec @y an animal in need of
S nmune s.include Crghn's disease
wEReDr &5 s b O EE St SPTRETe [ B atl o BRbeutically
efRCHNY HédeSof a AN Mkiahl rﬁon&ﬂ(ﬁ{aﬁ BhifbodG v BSR SARl Mlody specifically
sclerosis, inflammatory bowel disease (IBD),
bindscterGRI%e colitis, respiratory distress syndrone,
nenl is i
e[ﬁaié] ﬁﬂﬁﬁe‘? @?’L é)? gzec tééérfiﬁt'glg grrcVe tl&nglg};léig ltlgenl%@ t?)!f aﬁ aﬁtlbody in
thelpfelpenaem: yf medivhrhérplfer the ieninsing of (ﬂ?maﬂe};udv‘slvﬁggr@ibmr&xpresswn in

an oS E S B rbotipba HEBbo BB G e 1 o,

| 9A [0689) OPR Bitier éﬁ%dlﬁ@hﬁé NEEARBdMESescribed herem can be used for
[ mTune medi at ed t hronbocyt openi as, such as acute

the @rqp@mtlhnmf a tedivocy/t fop dind uegumptmﬁn@apdiasah rdspages in an animal,

WAGHANE SRR ACHhRRE & BERE BrPiEetblafia diges inctuae

1yinpﬁ<9&ﬁa§ inchEnEB Qs symplktmuﬁahmhcis nafiudigkinSs fytdhoma (NHL).
atopic dermatitis, penphi Grave' s di sease

Has HOMRlo' s Frmlyer sirogiments S oy tae wrﬂfraar?@tlbm @i preparation
of'. aqgém drfdd ¥rShe BEMEEN! 8 iGfth 1ﬁ‘ d%gﬁseqpég QRYE! gl i1 Swhdki'the antibody
fer pes virus associ at I'seases. Additiona
spdnﬁmﬂudnsdsmdMMMb severe acute respiratory distress

o sdhB ANl st Caradine SpTEripa oL EDOdRC e dpy erample,
negnlfaﬁhd/ ' dllb'@asesSU%ﬁbhaSasEpﬁH@ NiBalding/ | prdsurkszBVB - c[e@o%gxllphoblastlc

mbodi ments of the invention described herein relate

leyksniig/hoephons andametubsoBi esdl neplasiyb.rricicas ® @ﬁihcbtorﬂétLymphocytw

R 150, QB s S SRR 35E L ! Bl eueemia
lympEQﬂﬁMacgﬁs Iymphente sianabbel lypipbpaat(VeL)f fulivdar lymphoma (FL}
rap, eutlc per spect.i ve, incl hi gh_bi ndi n
m%%fl& 8ilpy-grade, apjsrmedipig graﬁff rﬁlm&l 31@5%%&11@ auda follicle center
I
PR AL KR B BT Gpbp A st b ol

vivo, the ability to eI|C|t ADCC activity in vitro
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and in vivo, the ability to induce CDC in vitro and in

vivo, and/or the ability to inhibit B- cell tunor
w@reawtibo4ssSt i | | ot her enbodi nents relate to ful PET/DEIAE020408

anti-CD20 anti bodies and anti-CD20 anti body

preparations that do not result in a significant Human

leLﬁﬁ%%ni&% ﬁﬁu? [ar pea&%lpgyg%)é&%cﬁurﬁl ﬁl?r?p?xag%gfen[asm\écytoma plasma

cefAcC %}@l(ﬁ@i y, pofteraiplagi nEpiphesclifebeite hedeorder,ncl Wdlkdsnstrom’s
i sol at ed antlbodles or fragqents of th&ﬁ
magreglelinemia. tand angplavictareersol Lymeham (L ¢ F)- Feadition, examples
mélﬂ ?%Eécf’&dﬂeﬁ%cﬁ% m@%lﬁeﬁﬁg Rhtﬁx% tHePd ye@ampfes of immune
nal ,” ol'igoclonal, nonocTonal chi me ric,
dlzh;asnea nicleds, Cravrlwscrhsdasﬂ, Weg@nmm(}mwldwdwm ps@isiscpyesiatie arthritis,

of the inventio escrihed .herein also i de, C
gy tleniy ‘iR ot S BB, $h5e, et m)
uldeakidS20064 OZ%Q&tor{z 08i34dss| tsyndrbimepemafipgitici ah@ghilhil uveitis,
embodi ments of the invention are not limted to any
glomperuangphiitiss oSoRPIHR. AFLHAL @Etk?agﬁcwsw@tlﬁb@cafe gléhe#% idgficiency,
r o}
mﬁlﬁ Eb%%S%g F )(rle: ggtshﬁﬁé@ft% & dSJ&%l'@n QrEtyh%aVI i %ﬁl?%ﬁlﬁd diabetes,
Rdmu@rfardlﬁaeser, eBphoal)s diseass, anmubodrym‘pieagnmhnu@,el@ neahrrsaft:thy, IgM
antibo

NGO T .

th@ﬁmob Yeni®pufg@inadd chiRaRMdidpaitid thremBé At p@ptra, hemolytic
that has been transfornmed or transfected wi.th a gene

angmia, geypstheaigcgrayingluphe nephritisosystenpi luppsi @rmﬁmatqﬁes, theumatoid
e n [ S
oAU ESRRARSELRE. 0L LS LSS i
OERODs sydddhik, Chlwiic eerabdhibenat scudd 1nﬂeetlousvmnnmmmleos1s HIV and
i ncl ude i sol at nucl eic, . aci d, nol ecul es .encodi ng any .
eSS ARIUE CisotE oA O BPHES JBERE SoTRLy PR epiratory

diéiRd @%ﬁl%m@ Hi4 Bhére@elisltif0 Ot REMPRE AFY d1feadétt dmd(@¥ddders caused
anti bodies or a host cell transformed with any of

bysintehtiomef Brcellawﬂb vitwh.sgeh esEpsiein Bawiwiue (EBYhe
ernrbgﬁ{)l ] nt pg%énrtlvg {He 1r111V o &E@%ljib%q he?% %l%geu&)' Bnoclonal

cuI uring host ce
an€ibodied tlﬁﬂEm‘M@lDE(D ﬁlncBafféw crgocfuactich. nOther Enlnbocihments relate to fully
expressed to prod ce the antj body fol] owed by.

huniggo piHGIEG Hatibedies pady ant-66%81 iyt REPAEHABYi i desiradle
pr@ﬁ Ghebc] i ﬁtlﬁgérﬁ%étl% iREIQGME IHAch JGinﬁthg afi ﬁitﬁ‘ 'f(SrYCDZO the

I bodies to I mmuni zing a manmal w th cel
abditp rt@smdwgterﬂhaﬁ pom@B -deHohed Bdypwhomaselly @ndgo and in vivo, the

abclqnt %n‘? gcgslis in vﬁté? 8]?&1 %h{gveqh%%i%n?g/ eﬁg @%C@ activity in vitro

and QA YBOCES Bllith tRaimees SDRNeRd and BO3YJ, akihe I‘the ability to inhibit B-
embodi nents are based upon the generatlon

celldwmor gravehi ovilbethery @@b%ﬁl@entaﬁﬁla@dmfegy bﬁ@@n @FIMJDZO antibodies

an%pa“atﬁ1-ﬁ)§?|a!n¥1ﬁ&g}égp% at1ggg§1ag§iote trr%g‘rru;ig %?2‘81@ FlFargq%/ﬁlﬁgn Anti-

CiBneelk |A<ntlbx@y &ACR\Q r@Bﬂlﬁkepﬁmrqblyeﬂewmg fﬁ‘i)%ﬁeatetﬁmmlstratlon

t unor her desir ef fects ti bodi e )

t hatlOREH; Bt AeRpingy Bre W%rm?ff gﬁ%lsmlb 18 [sRidps, isolated
antiB6@ed, Or tﬁﬁi‘gﬁm‘enﬁrof @ﬁcﬁg 8Rfibd IR Rt Bind 28880, [AOBRHwn in the art, the

Anot hér enbodi nent of the invention includes a method

angbodien gaw sidwantaghiovdyskess for exemaler ipohslanal, wligoploaal, monoclonal,

94 | o
ot b0 R BEREC aRTof SR G SRGBSAIEL T bt & e invention
destrtRdihRBsi slso FRIIQARILE & ptrdilﬁlcmgdﬁéﬁelahub@he@n of risk

factors, diagnosis of disease, and stagi ng of disease
IS presented



whi ch involves the identification of the expression
and/ or overexpression of CD20 using anti-CD20
wa@ndochseses. | n some enbodi nents, the net hods BPOTVPE208€020408
adm nistering to a patient a fully human anti body
conjugate that selectively binds to a CD20 protein on
a C@loB4] Thdt el bOashresifbd thgat@bsdinenis H€ shedinveitionesiiot limited
that selectively binds to CD20 and a_ |abel. The .
toyaih paicplar tiRen” eomp entkodyhelmathey pheepsratiem e rypduckign. For
i i,en r td Qi : -
HERH P PR affody bl 11 8 i oneal PRGOSl En intac
hahseBs eegiorg cat an (i R0NEIIS0468, PERD,USD0 06 FO204D8In addition, the

o BRTEY AT 5h A RELBRE b he el or om o
rRRBHIa AR lenginb&ed b lthdthad beéE @bndfbineddesC R sfatad Riith-a gene or
[0039] The invention further provides nethods for

f h \ . o
8e0ss 4pFading the apkbedy. dn addiion, the apfihpdiqsecan be gipgleedomain antibodies
LhSLigo CRRLALE Fraon '%ptg hdh a
Slgclﬂggg S%rlﬁ%la OICsarr% ' %f%l ?(Yr%nf] %Iagfétdioent Q t%ﬁy et )etf:l?%drig t he
| eve[008F] bi r@theg embbdimemtss af dhantvdotioy iacldde G fted mucleic acid

sai d sanple. In nmoge specific enbodipents, th _
il aPIRE e of 0Pt ISEHbR BetsBiojCReTb iR isolated
n€ABedtiteRdlcAfles RodiRY SRECDVO! AEbEEES 0P HEM BAH kR Formed with any
di agnosing a condi ti on associated with the expression
OBWC%DEdCICrﬂCHl welepulpy Iaddiioni ony enshadimergrof sheciay entigngiya method

Jq - .aaki eaf t ' . .
oBoRlthe A0 Yo B, LIELERIES: LG By wiorein
nudisie ntidomolenglelisl egp@bsed g8 yoddict thonntitddly dfollowed €P2Ecovaring the

lian tissues, cells, or body fluids to screen for
m&ﬁ?@&ses i nvol ving cells that express CD20. The kit

i ncl i8] an AR ddmbiRheh! RYSint AckBEO aaR6hed JTBRB&ucing high
for Indicating the reaction of the anti body w th 'CD20,
affinityr angibndies Pp «FlR2Gblyyimmieniziagtd eaymils withneshle cdxpresbing human

I body. . I, one ;enbodi nent.. th Lbod t. bind
S R B T s R
friagmeant thdtbath eddél qifel ortiote aithélbgslis saqibntdyeorkidegmehtirthérest.

includes a neans for_detecting the primary antiba

body. . .
I n oHB3dhno A enembodienth aserhsSodiatoudas Baheraiom aag 1aéritification of
. . o J i {~ni | L. o _
BPSPOALBAL P 5ba ) 6 TP AR o ovr 0% o1
calklyephenhaf.r Amtibddiegthaumpediatediiling 0§ Bofella ekprassing 6D3fAwan prevent

en a radi gnucl i de and adi o ue. material . . ...
PR TBRETE podor e kst Rt iR s S B e ilng of
nbi-galibneht B REASHEbOlised ¢ REkt bl pRYcRSERRInAtdRRatst h t he
expression of CD20 in a patient, by adm nisterin

. . . ac g to. .
t he [4938] entAngpihesfembodinat ghihgrinvestion inchytes agpsthod of diagnosing
i ; 0t e i e L.ni St-er- .
ABPLES Kond U (R0 ARNLIP PR ey ARG  riied
deteleti theoleat] afitGCIb2Mliigsa quatienthe dmt foghapenibbdintintsy méthods for the

.JadLation therapy. For exanple, a nonoclgnal . )
: nﬁté@&&% oy &c%&,yﬁ%\ﬁﬁrﬁ%ﬁmﬁ% sHapee ghidivas isgpresented
whithtinl 6164C8e mg;iea@ dgfthﬁ-e%%@@,t&%dﬁﬁlég%mxa&géi@ﬁ of CD20 using

elicit ADCC, and/or induce can be a nlnlstereq in
agtoPI2A aniibedies. t In somde egbsdiownts, the inethotk corhpmissr adpaihistering to a

i f ion directly. .Th hod... b i din.
pliGh 2 1 brin shfifly: dnivedfe B¢ e Y80 e B 2 profbin on o
cd100%2 aliibogp aagagdw Eb1BIeS an i@y ithat GORBL Y bhEdite €D20 and a

can be nodifie 0 ) . ) )
label. The methods further comprise observing the presence of the label in the patient. A

relatively high amount of the label will indicate a relatively high risk of the disease and a
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enhance their capability of fixing conplenent and
participating in conplenent- dependent cytotoxicity
W@ Be) 304581 ot her enbodi ments, the anti-CD20 anp¢bhod2086020408
can be nodified to enhance their capability of
activating effector cells and participating in 9 W
rem%fy]laﬁlhﬁﬁauﬁf:a_f HOZHOHD2 B te ABlatibeigoeleRR ey disease. In one
t ot oxi ci ty ADCC). |n yet other enbodinents, the
era dimenspthe 1ahel issorreens fluerssasat BB i ed both to enhance
t hei abi I I
par £ o S i Level of CD20
in( Am@@)mtamhnlc), mmm tchmmtmgapaImIHQQZO ehtifadyi mith a biological

T o v DR BBk A0 a0 SR R Bpoay and

CDRY eﬂfsalarsampp:vl Hesor spatific @nthodfment® e BOIAHIEL sample is blood or
i ncluding a contai ner. The container includes a

S&@&¥YRposi tion containing an anti-CD20 anti body, and a
pac kgﬁﬁ()]: NS & ot eﬁl@ghlgieﬂg &atthé]g éﬁfgﬁﬁont t’Iﬁcludes a method for
conpos on can used to treat diseas

diaparsanpt aabom:htioxbyssbhletedmmﬂeﬂsa eipression v €RPO és 2 @il Iof contacting

CD20. [0045]..In oth [ t th ti.
S BVATb oL Tt o GPRAL AP e SrHsD SEEHRE i prosence of
cpzpr essi on of CD20, conprising anti-CD20 nonocl onal

anti bodi es and instructions to adm njister the )

monotd0dhal  dmt et eemberdimenty e cinverione dplufes an assay kit for

aded efﬁ%néﬁtzp i[nogﬁﬁlmahﬂnapﬁhgerceﬁsg pgx‘: b d)? fIII?&J“Bc? sgf'ee for diseases

Select I'v Ki 4 cancer PP Rt

mpbk:vmmﬁs th'Eh expre:tsICddm: oy kis &ﬁhmldmmarstb@dy mlgat alrfdls ltd ¢D20 and a
human anii body conj. ga t at i he ful

CREHa ﬂﬁf*?aﬁaaﬁ he: Bf Pebawifidiong gB’Eﬁ?el‘tth dweferably the

aft®Rd hanm‘bﬁo&Bx?al %ﬁﬁﬁ&ﬁfelml&narem@e&qmeﬂt Qhe 52D 1MLt Bhds CD20 is

agen he agent is ei'ther a toxin, a radioi5otope,

labelednbt am@thes elvbodimeat thikantibadylis R unlalad@(hmwr}t@tllbodyrmi the kit
| bo n t t S [ i1
Ak, P BAE' r hPSAE e SRR, RS ook Hngimen, the

mamaﬁélude% eCl@BMHcg sdoefid butibodyhburanaaait-esynédlebulini rRiSferably the
provided. Attached to the antibody is ﬁem
arg@@ﬁy is lah%qul Mathet FraFlseg sefecteh &l ssenp eqsistigof a fluorochrome,

v nt tothe cell. In
arl ﬁ%%éfr?bo dﬂl&nﬂ@h rld aerra)hogg%utenﬁata%

nment e abov onjugated fully human
ant i B0dY] bi Ntk anotlan epbodieeit | intladesdmethiods dbr @B2Ang Idfseases or

SRS R Wil e gtiig 0L BT B oRBRt B 5Bl o the

@tféﬁi B bffedthR @it of tah n@gEINL0 hftikdbdgy ThE Qi C WL Mtibold#} can be
anot her enbodi nent, the agent is saporin. In still

adgpipistrsed alebo direentbe adrunigigest mucgrr&mraaan oTigoedsional antibodies or

SRRl DP9, STRIEMD ] U BUSEY M I, oo o

pdigciendal nﬁk’ﬁtr&‘mﬂlbﬂ@ antibo dés hizan Gmiuéd-Dﬁiprmsﬁk ﬁElﬁﬁf)l&ﬁﬁ&)éells, and/or

i . hi el I .
el%‘?*s%é@% gud/ey, Iﬂﬁ o g% Qﬁ t%tad?m?‘ﬂ?é?%qg%@ﬁncaﬁ% Vi drug shown
toaiﬁﬂlbg"t%a‘bengprr%hfe%twn dirfed) Tﬁe Iﬁtémod c%h Gb'e rperf%%ﬁed 371213190 and the
BRI EF DESCRI Igures 1 and

pdtieat ie prafenpbly @hmanr@tlﬁhte resul ts of CeI I Titerdo ceI I

Yh?ﬁ@lg{‘%% o ’?%XS W tbr_%’ tﬁ% af{lﬁﬂg x%lbo Icg cgncbe mddified to

erihaﬁceﬁ thélir &a@aﬁlﬁtyg Ld)lfeﬁ}ll)ng lmﬁpl%mexlt Bad3 ariac%ﬁtn@g id. odplement-
2, 2.4 ure 2), and 10 V\DZO 6/ 130458
dm&}ql}ggmmy @%)C) I other embodiments, the anti-CD20 antibodies can be

modified to enhance their capability of activating effector cells and participating in
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the Rituxan(r) ("Rituximab") antibody control. Percent
viability of Ranbs cells is shown on the y-axis and
wa@ndochswys concentrati on i s shown on the x-axi sPCT/08304/020408
Fi gures 3A-3D are graphs showing the results of Al amar
Blue cell wviability assays wi thout crosslinker of
atRiﬂSﬂ? d@péﬂd%nﬂ aﬁummg} D@C)TAH& ylet GotRer émﬁocﬁmentl, #he3anti-CD20

atgtlbg)%gs can lie glodl(fpfié)@ﬂ)eto:;@;lanci tlj%r ozipablhtyl%‘ agtlvg@g(qffe@@g gells and

pé@)npgﬂu‘i%:ﬁl' RBody- Q%eﬁﬁ@h | 9FtoxitftyViABEL) bd kcﬁ exﬁﬁﬂ%tlﬁﬂ capabﬂlty
he'y-a and (}y concentration is shown on

okfixing sompROEL} arfd rgamcepsatmg i Dnaplemgnfa@p@nmwg)mmv (CD 0.

resu T-1 b|I| assa
crosld®hi 8 apoRisettelhetd Ve o BBl WoRsg an anticte of
m]amlfaamrelm&uamgla éon?eaméﬂ:l ’lekf@artﬂa‘h)er 1&@15@1& a &orﬁpé’sﬂ(icﬁi gjﬂtzﬁmng an
1.12.3, 1.13.2 (Figure 40
aletpﬁél%o@n@bydy, Bad mneliner ot qrd@el lmﬂng l@i‘at%%%{ﬂp?si‘tf%ﬁ can be
t5 BQWH1§H§S$SQﬁaI§éct@ﬁke[%l l%ﬁt‘ﬂe e@ibdsRRdy o%fé%ﬁfys&@ﬁ bP@DQ@
own on the x-axis gures 5 and 6 are graphs
S _hovv[OO@Sl he Inether meocﬂlrrmtsemenn\xﬂnﬁbn paqwtw @diisfoa sreatyrg diseases
'qv%\[n’g‘[)vgr?%_tﬂfc %}?}%ﬁssgmsofs %P%E? ggr%ng alnﬁ (gﬁ%éj (n’g?né)ﬁlrogal,gfntlbodles and
inktraetiods td admdingster Zhelmnoclondl &mb%dﬂas 1o 4 kutgest en fded of treatment.

Rituximab and Bl. %viability is shown on the y-axis

and HdPhodyncepidentspasti @meiﬂgodoqf seleetivel ykilling p@es@fous cell in a
PR F rffiod, At SRonat foffnBD s, Binls, Y Ayl Snocy

ccﬁxﬁuw‘f asa AHEM) ,TharfollPaumian @Eﬁﬂgmlyezsmﬁ;gate&ib)npmw an ant1body that

czyp %eé t(( ﬁgés x?_rgctzflll\éf )i/loglalr)n &b@ﬂ@j ang( %) ageft gTée aaeniy %t%er 4 toxin, a
raljdiol&tgpe( @t -andthds Substinée that it -1di1 GRancdR delX| TBY an@dly conjugate

gd control. Percent viability is shown on the
tfgﬁr@v)yusgleaﬁn‘cthahtllﬁ Herospness ivebnThaegeph cansbestibowinon t he x-

54
oS00 R, 1A AR gl o
pbvided, Altta]:hé’d t01th5 aBtibally i ad agent,aamdl the bilndiihglof the antlbody to a cell

Ri t uxi mab, gd cont | ab| li on
oS g .dgh‘éﬁm B agswocf{%%féht stphogiaery e& ove gppjugated

firy A nSan z{n@lgg b gty e@ﬁex%céﬁdﬁ&i%nﬂﬁ?@ﬂ’@&@@om BMbther embodiment,
results of Al assays of Raji (Figure 11), and Daudi
th{eFangibody BRY comjukated nedn iane insemeldzodi WharpaBstha axpresses CD20. In
% VI abl
bbb Rl i Lo risafy 2e8es e bRt e agont s
sEHAEMN TORIL B ther @xibSdini <€) 38d ag%hgisra&ad;&sbﬁ)pa bar gr aph
show n% the results of whol e bl ood assays of

Rai n¥48hnd Inasoae eehqdéimends 9 dhc HvaRtios ﬁh@;glyyoqylazmn patterns of
e gmt‘ﬁ::odfs'g #}%‘vf@@ he?élﬁl Argqnﬁdﬁﬁatfooleﬁﬁﬁb@%%@l glé(?' @9@ effector
e Raj I,

assa ent lysrs Is axi s an
ﬁﬁanﬁm Secdl 3hid¥s ;mm&/ al.32e3) FeXT/ ZEZZKYBBDSEAE@}M ard aDa(2d03) JBC.

27E it wiaenech 8- Rt e e e e
greater cell lysis as conpared to Rituxi nab. [0057]

Fi gures 14A and 14B are gr hs showi ng resul ts of
whol e bl ood SHRIEFDEFCIKETS N@iﬂﬂﬂpgﬂﬁ’éﬂ‘i@&) and

EHEB[(‘(ﬁb?ur eFl%lLlll‘Be)S lcgrlné 2I allrgeﬁaﬂhg HQ\% % the r%!l].llts of CellTiterGlo cell

viability assays without cross-linking of Ramos cells incubated with mAbs 1.1.2, 1.2.1,
1.3.3, 1.4.3,1.5.3, 1.6.2 (Figure 1), 1.9.2, 1.12.3, 1.13.2,2.1.2, 2.2.2, 2.4.1 (Figure 2), and

10



mAbs 2.1.2, 1.1.2, 1.5.3, 1.10.3.1, 1.11.3.1,
Ri t uxi mab, and Ig@ control. %lysis is shown on the
W@ 2@%i130481d anti body concentration i s shown onPtHes2006/020408
X-axis. The results denonstrate that EHEB and
Kar pas-422 cell lines are resistant to R tuxi mab
tHe R aER(“Rishiiab thatisbdyenanl.i PEERA viebility ediResnos cells is shown

nedi at ed sj gnl ficantly hjgher, 1evels of cell lysis.
o tgys3xiFangl Fukibedy P%ncsn%%@gﬂ%?fﬂW&(’“s BRI the results

of a%@ﬁ?ﬂgﬂp mlg@x@s %&c‘@ﬁ ar@ 51 ORI tHeYdeh@ts26t AYdrhH Blue cell

usin RItUXI mab in a panel of
vxabihlty a$sapie withBalc hrosglmi’aotl Of Bpmes ealls inpuhgtadh witho nukbsot 6.2, 1.5.3,

0ot 5 ST DY R A B, SRR 8, 1132

1 K@BPB$ 4Rigurd WIDER @k imabkidigM axﬁiallgﬁiﬁl %sCibpilbyid¥towh, onathe y-axis and
WBU- NHL cel |l _I'ines, respectively, are shown on the

antibagy sonqepyzitgn lﬁlsmoﬂglelxsaﬁs scat ter plot showing the
rati ﬂ%ﬁ@fl] |y §tiSule 4%—%%%@%19% and ﬁ% rbdhi@ o@W@T 19ell viability

cel | I nes befween uxi mab and bet ween
agsiys Witho® crasaliffing oif nRdmosEeadls myutha@ﬁd wetbreddntls1d, 1.3.3, 1.4.3

OB TR BT T8 L 18 220, 20

(FlE@epﬂj)C @t Ridirfab, 66 exeUIdy. Rt wixbiltgbisadho®@gorihe plaxis and
e sarme bl ood donor is shown. The ARH 77, Daudi,

aiiody cgnagnirations shown pad20aXiNanel wa, Raji, Ranos, SCL,

shomﬂsﬁ ?lgmy-é\l ulﬂfiog Gakﬁ lgtdb‘ﬁ@sh[)%?&e%' MShiYs o?rAﬁmexm V/PI

axi’s ure iS a bar graph
Wm@shwwﬂhmﬁ iR s+l ok e bt Remosbeih;t incwatesl wiRRImARg 1.1.2, 1.3.3,

RN Y T T R T

BY: 8%\ abaiisanewhRahithd af%i@tafﬂl af®Jod§ cbiRatr@ebralk o the x-axis.
concentrati on of antibody of 1g/ and 10g/m,

respEWSBY el Yignees fi-7RafA-80b g GA-8Br el gra@hs ghowing the results of

C?)Qf;p% gtsr e‘{glﬁoéj EFlQ\Tt%& Qg%r? m (9 g[%e)?ags}g 8[138,8%-@‘] DE,ildgl 'Slr?lgures OA-

ObB cel lﬁleball‘eslgd’cﬁpély,s houbagl Wi mAd)fs IR.2UKRIRH-T.B(BSt BAG, 153,

1500 49 é§s2dy1 ke DS B e et a2 control
P%E&%E‘?Q?&s%ﬁb%n'ﬁl £0Q0iO8nd BRiB6Y ?)%bﬁce%ﬂgtlgiﬁf@%own on the x-

par ent a I's treated”™ at a concenfration of anti body
agif. | g/l and 10g/nm, respectively, RR -Ranps cells

trea concentration ti 1

10g/ L{ﬁ%4f SFelg{lH§ aR%p]EQaSLO\%&g 1%?113% q'];aenagllj(?C %&Qy of Ramos
cEI0NAE RchBitb® R/if mABS |2l5102}ly1 g, LgAi.1a3d, 20¢/1011,3.1, Rituximab, and
respectively, RR8- 12 WO 2006/ 130458 PCT/ US2006/ 02040
Igaheentiod) Ve Viepibiay shawn gndmy-anisaas epiibask copesnbigtgn &t shown on
tlilejxl%ﬁn and 10g/ m , respect i vel y, are shown on the

X-ax1's. [0062] Figure 19 is a |line graph show ng the

ef f e¢00561 arﬁ‘lguﬁ@ZDl ihtard golipks shovAng uxsultabof ADLQ assays of Raji
1.1.2, and rvival . in.a [

Btz Y7 8 Diau ot A2 bepbymeuyBopale el B hae 112 193
1t5h3' ethﬁ)@ltrﬁa'bCQ%g 8t 1 b0 agaiRRO IS khew® RPUBAty-akiki and antibody

i"'yrphoma activity when admini Stered as a single dose

comnsoir ieaeip yhowWihen therpatis. of days of treatnment post
Lg?gin(fs%i ur Vﬁgfaen{? isl & Par rap @thte I}gsuﬁs ¥ o Mood assays of
Raji, Ramos, and Daudi cells 1ncubated w1th mAbs 1.1. 2 2 1.2, Rituximab, and IgGl

control using Whole Blood assays. Percent lysis is shown on the y-axis and Raji, Ramos,
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[0063] Figure 20 is a line graph showi ng the efficacy
of anti-CD20 anti bodies in the Daudi subcutaneous
wo coosrizowsglel . The nunber of days of treatnent pET/@82006r620408
time of tunor cell inoculation is shown on the x-axis
and tunor volume in cubic mllineters is shown on the
anyl-Patids .cell QD4 rebpagtively2drei shownl om ehegx-aq&h sibeviresylts kiemonstrate

8 b s S st Woael coIbEs o pmhieet B SRS
tregpomt airtg%rrest heA hhde48f ar‘éugiﬁlbhscﬂidwm@%édlt@tdtoﬁ'hbl% blood

shown on the X-axis and tunor vol une

asspyp |qfr1é¢rpasS422s (Beeant4dn adeEPERy(Figurp déB%]ceﬁulwﬁ éncz@ated with
f 0
il B B9 TR SORAIE A1 EREAR b CORBL 6 i

shd®e ditieey-agik aﬂlﬂy&hu(bﬁdji ceadenenionafst éhowinhen thd rexsf The results

aopimieats has HIIER, BBk EPsF ] FAIb bt SEutho g ipfgab treatment
WBﬁIeatﬁb §bow[e%ﬁ§lDf® MR %3 nie%ha@ed dig} i e mu%l%@%v@ﬂ off Bell 1ysis.

ficacy of anti-CD20 antibodies int Ranos
subd@ﬂéﬂieoub‘ngumdﬁ isacishtteriiot shyribe theotesgipyaf pvhole blood assay
treatnent,afte |t
coppagson of Lytic aﬁ;[gvf)gy gl)%l.né I'HRBQ i urr%lrjin}\?%’l %ﬁie k}t%ﬂc ﬁ d 1951161 of cell

lif¥k | EhémRdyRiD] béprésanen }ﬂﬁlahmenofr @vitiole blOOG 7Pertig uyses a&zu Oug/ml is
is a bar graph show ABIHg?ﬂM | etion of tissue B-cel

sheynomshy texisonl dye dg, %%MV%MN%EW{PP%‘IH Nemalwa,
R?Jl_tgiar%zlxgo kg%??’ %IE%HL B L e NAO cerlhkTdes C&@cgﬂze%elshéwﬁ on the

e percentage tissue IS shown
x-@tis. the y-axis and auxiliary, nesenterlc and i ngui nal

| ynph node, bone rrow,, . an een . sanpl are sh

on IO 2 FEETBAFAP £ SE BB B, S R BT blood
asENBED Ml of Q968es BRRABAL 9. 101 ab D Rithiv@Rldndbetween mAb 1.5.3

described herein relate to nonocl onal anti bodi es that

anidi RifuximabDFach Issimbolrecpsesnidi anbHegn donar ahtwhsbelibkeodyi dge ratio

0 and d
o B0, DS SRRB RSk affc TP RIR, B e ppone s
achRvéd B9/ RidBdmdh RETO @6/ 8204R8 blbetrasnRME |sh@a20 The ARH-77,
anti bodi es, and anti body 4%re arations . that are

Dauvbr EREB: IVATZ, Mo I&ﬁrpas ac Nemabwa, B RamosSbdy SU-DHL-4 and
R P V. qtgrstlh t herapeutic
pr operIt %eélgﬂ%s Ire eg{i@% 3 rong g?%%affl nity for
CD20[00661e allﬂlgufeyl’l & 4 hdu geaphpdp vy la/srsfole}tu}h;xmphmant cells
cells in vi ndan|vo the b|||y Apgg
REEHay: 1 o) Whole g0 agsap by B Phol-kd B il‘y“%\B - The
pér%l (s BCkhNA Yor e iyldxds %ﬁ&i alnﬁ RN OparbRQIOQlls treated at a
nents of the invention also include isolated

cd)llccrdra’mgnfOf agfihmdy ©f lgg/nairamd J1opgonl agsnestviale nd RR1-Raji cells treated

a{ﬁeqf errﬁ[jiﬁléﬂ tfgﬁ?ﬁpld%% Ia%{ﬁgwé%/rggesgp tiv\é IJ ééﬁn\évrr]lt n the x-

adificl ude Fv, Fab' or other well known antlbody
fragnents, as described in re deta

. bel gw. . .
Enbot#0ftht s chgulterﬂé? i % &Nt iApl showdng Hé}wjeRwlpgabtrﬁ%itam cells
RE;E %? R¥d. K 43RS %ﬁio@%maﬁ@h@@bl&%%sa@b@“ﬂt&ﬁmab and

inct ybridomas, or reconbinantly Created
mel 1.8.3. é[ihelpeasnt@ge tgessets sloveit en thevaasis afdOR@nos parestak ¢edls treated
atpa{ %grlljc%rextrgtg]otnl gfo anteb ? %?‘I 1].Lg mf:gxch) 10pg/ml, respectively, RR1-Ramos cells
treated at a concentration of antibody of 1pg/ml and 10pg/ml, respectively, RR6-Ramos

cells treated at a concentration of antibody of 1pg/ml and 10pg/ml, respectively, RR8-
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[0070] In addition, enbodiments of the invention
i ncl ude nmet hods of using these antibodies for
W0 p@atiBoags di seases. Anti-CD20 anti bodi es are uBef/ub200€020408
eradi cating CD20 positive B cells and/or B-Iynphoma
cells. The nmechani sm of action can include inducing
Rapoptdksi tseatdd aial ¢micentptios if AYHEOI®L lingdukamly 1 Gug/inhodspectively,
dependent, cel l.ular cytotoxicity (ADCC) in cel
m@fﬁ?%%&? 826, or inducing conpl ement dependent
cyt ofoos2Ei t WigkdeQ9 ish 68 fiGple ¥IIvASS iiRDeffdoR 8f afdi SFRMeMtibodies,
that are treatable through this nechanisminclude,
Rigwtimgpe2ret 1-1.4i trdi 1065, onabpisa SUevaliis saBamos §ye aglysis model

(CHTEREIPE i RS 5L o CPRO Mo R g ppcnt -

lyimpimpine bd ctig ity oviieauddamhafergdrph o rsingie dogvatnonethBapgl| 1The number of

o R AR B4 Mol 5 oGy ST et pogsent sl
isGBbWn Bh BheyyRkRCYt i ¢ | eukem a, |ynphopl asmacytic
homa, mantle cell |ynmphoma (MCL), follicular

y ] AL . Ny
| ynptf9al ( FiBigured) isailing sraph-shewing, the pificreiee autieCHP @ artibodies
1n|atﬂ9 Eplxhgps'ubgﬁt%g&)uls: by GHLBAS O 4e fn%lbklc%dag/g 3k Gkatment aftter Jhe time
ynphonma, margi nal zone B'1ynphonma (Micosa- REEGE ate
ofl iympln o¢ltlinbicslatien {sNBAbWhH ohyex-arwdad tand wlrea irccubypmjllimeters is
hai r ell | eukema, diffuse large B cell |ynphons,
Sh@ﬁ‘i’k‘%”c *$"Phphonm, pl asmacytoma, plasma cel |l
nyel @uB4] POHiphred1SPhAAL ctapRASRIR! thd 6k VEr AitiSODISEntibodies
~Waldenstrom s macro gl obul'i nem a,” and anapl astic
in| the glaneadtvp shiyaninenes Uaocmyodel. nThelghmbernof dayamsitegtment after the
PR L AL 0 PR Sl S S e i s
millisreseis sWégawpathsy-exianul omat osi s, psori asi s,
psoriatic arthritis, derna%ggis, system c sclerodgéna

and 8008k ositdgure? is Adine 8Fap m}ng&?{%efg’%% ¢ipgyi-CDZ0 antibodies
inUhe Rl -RUR sGQutddeSus BRR P! ¥hhdib&Ssr SR UFMU B iment after the

meni ngiti's encephalitis, uveitis, glonmerulonephritis,
time zefimaxmars¢dihranocaltatien os chewnsirs thd awikosc yrd tembe yobme in cubic
mglﬁf ie&j encsgl 14 Vg)_§006/ 130458 PCT/ US2006/ 020408

Ry ﬁffg QTV%PBé‘? S 7ﬂ?i’\'ynaud' s syndrone, Sjogren's

syndrooss} | Wigidel 33 9030t geiphkBb@fhg th&efficRdy 6f HhitiSEDI@ antibodies
. Behcet's disease, immune conpl ex nephritis, |1gA
in {he) RRSPRAAYS SUbGWRNGIYE %@W@%Lh The numbeh oh dayeef teaggent after the
. r t all e } C i l i . .
tihp TRARK, QRE MRS I Sl Bud 8 SRAMN Bupor volume in oubic
milhnetdbosyshowe phdchepppgisr a, henol ytic aneni a,

nyas ja qravis, lupus nephritis,. system c | upus .
eryt f@_ﬁﬁf; os B e, 24, o PE Expitn PROTiRE (GoRfelion pfpfigsue B-cells in
cRRBRd st inSnkdIETAMB LA treSHhRME Wathddoh@BB 9ehiklRdSRAINRY ORBuximab (10
thyroiditis, = Onenn's syndrone, chronic renal failure,
mghigh.eandrmadt 15351 fumgdheic | Bes bercertageatissue CD20+CD40+ is shown on
Lyunodef i ci.ency Vi rus. ( . es Vi
s AP AL RS et e PR RBE PR i Spargye, and spleen
sahPley e slediteon hei-4xad.ory di stress syndrone and
choreoretinitis. O her exanples are diseases and
di sorders caused by infection of B-cells with virus,
such aspTiRse b@ﬁ%@ﬁﬁﬂﬁrﬁ 939 f@%ﬂﬁ@%@ﬂ EMBODIMENT
enbodi ments of the invention include diagnostic assays
for [09p8Li f iErabhddymetes of mheninvgntidmed¢srizeinvescianglagy to monoclonal

offish iy Hine KR B S b peipcis§ U By 0020 and

indiédapoPesReFES EMiphohakells Oftef eflbdEflehid@f BittiRvention include fully
anti bodi es. These di agnostic assays are useful to

screen for CD20-
13



rel ated di seases including, but not limted to,

neopl asti ¢ di seases, such as |ynphomas, i ncluding
w®2ael1Bo4sg nphomas, such as Non Hodgki n' s Lynphp@BUS2006/020408

(NHL), including precursor B cell |ynphoblastic

| eukem a/| ynphoma and mature B cell neoplasns, such as
huﬁm(faedﬂtl-CDQO rintibadiag lwod \antibodyeprieparaaorsCiba) al@n&bﬂapeutwally useful.

Sucb R B et e SR GEb bl propertics

m%MHB ongong( Medlng fatidityc edracD2pmlemBility L, indacd Ua@bpllgsw of B-

rade, inter medl ate grade and hj gh

lymphane@ggs frobitioctngl eviveribe 9%%%611%@%%|actfeﬁzemgztro and in
LR coc s A Bl e el

Bur k|]0069]s IEptidanents pf s imosptionajso phcasqlm$gbtqd binding fragments

of@mgoq(;)]rarg(} ar?b@dg%%}??t%a?& @e@?&g@ r%l%xlagzr:[\ %gfﬁl env d grom fully human
rﬁlnéﬁbésszn'tffao&% geE)@éi‘ﬁﬁlaﬂyyﬂE@ﬂéfﬁs iflMdd Fv, lFab-adgliotheonyell known

exanpl es 1 nclude relapsed or refractor
arftibbiip Wiagmen®] auidéseribed iremaps detpinbglosy. d%@@@éﬁ%ﬁqt% ef thgeinvention

al]s?)s g;?ﬂ.g[selcg Igfl}ats(\ Expre Sgﬁlglg uﬁ}anqnﬁﬂb'éhgén £5d TD oﬁkﬁﬁﬁlés of cells

itrs m ¢ scl eroderm
inBhde 1HbriA6MAs,Sor irdtbhdimmmtlp rcyednm/vebllsjl sielasw ChiBBje, hamster ovary
ulcerative colitis, respirato 13 (gl stress syndrone,
(GHEQ) erdistthad pepriep ARfibadics agﬁ}\‘}%tlé s gI omer ul onephri tis,

eczeiliy fé‘St Ji dnﬁ)hh %ﬁlﬁ&ﬁ RERSHSthe liBvYGGH tifcladhestiRis of using
defitien mul t1pl e sclerosis, Raynaud' s syndrone

tth;d)gItﬂmdsasstyn the gt dgswgﬂm A@hdﬁ@& agfilbasliasee wefud g}r gradicating

ease, e e
C%&ﬁ‘ gqéléwp %‘lﬁsyan%{cbrlﬁ 216?15‘%%’ a?%%‘fgt I,']]i‘ h%grﬂp‘%hﬁfmﬁwﬁle% dﬁ)h Zan include
ifdREiap bRy tRREBE aBlls HhpResdsy ATDLE indu@p@tdmltlbody dependent cellular

t hronbocyt openi ¢ purpura and ¢hronic 5. WD 4 dent
cﬂqumo%@cwuséb%p@ms? Qi g dadiicing complement dependen

9{0%95980(136‘[9@3{}{ Gel RUEPHsSing hav®. Y Digca sl efthitare ASbRE tiréugh this

nephritis, “system c | upus
rr&bb!ztdik&ﬁ&hﬂadl@ buthera et dindliteak tch ricoplpstiRAjseases.opich as lymphomas

titi hi gus dj ea
B8, BRSSP i
%Hﬁs@r BRER HrhAtshH 145610 Ot 6t RO Iphoirk Mnd afadre & Mmempkasms such as
assoc:| ated di seases. Additional disorders i.n

Bseate€bromeuLgmpbepiticdeskgmeti Etlrlgs smal HHPBM‘/Y%@ Rploma (SLL), B

i
o 2o apho Siss BuhiEr T ERERisaRe Al LAMARASCADAAL, cell lymphoms
(®lagh), aslibpsdt Bynﬁpkﬁa’(af (BL)J i lydiRy ) ow-[e00iE2 intéomediaée grade and high-
gég'é‘sﬁdié'«?q%wéﬂﬁ oot Oy RER L 1?18%'1 ARG 1 fgtiohema (Mucosa-
A%?@%g%ﬁy@%héﬁ%lgﬁeWAﬁ tly'Be %ﬁal ! n[fﬂ@rf)e) , hhiey cell leukemia,

er conpri ses ht ypepti de
dif&xsengargé]QB» sah Ugmpborod, mmb nphpma)npkegaacytoma, plasma cell

odi nent_ p OVId s.an antj I Si hea
r%}pne‘ga{rﬁa,p ol Wéé{l‘?l‘&;@ Aty i né’f? h%g%\glé‘%gﬁere of @%E%exi MWV aldenstrom’s
ko g?@oulﬂn@m@aﬂ ang@rhadidienirge ctlh¢yraptidnio@yLELY. t Ieaddition, examples
conpri ses a ght chain EOl ep. tl%g havi n

he
ecurersiset oBEGETy NbNID2 e KOHBITEh deiga: fppne discases
gcchlcYe d@ﬁ%h@% AL DO g&@{s' SIS &Y Qy lﬁ%@ﬁés'i‘s gsonatxc arthritis,

e having theé sequence of
déﬁﬁatﬁmbmj'stﬂﬁm ,sclebeleams i anddygolerbeist mlanumrtpm boweh disease (IBD),

| ight chaj.n pol ypeptide havin he seguenc
WesTatng Colg3 T PHaRS DR MM B DN BEgs o SRR, uveiti
4}&95&%&@t edRERH UG Emb hathdrdsgltosid) aletik@ytt adhdsi deficiency,

eavy chain of antibody as described herei nabove.
Preferably the
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hybri doma produces the |ight chain and/or the heavy

chain of a fully human nonocl onal antibody. Mire
w@e@basebs y t he hybri doma produces the |ight cher/ms2006/020408

and/ or the heavy chain of the fully human nonocl ona

anti body 1.1.2 (ATCC Accession Nunmber PTA-7329),

mlﬁtl le Zsc{ofdsiE; KGRE8&s Afyndoriep 1Sjdgtdn’ s Qﬁﬂdrpmn ghv:bnﬂe Qnset diabetes,
ATCC Accessi on Number PTA- 73 ¥% veI t he by, TeM
R%%ﬁ idivsnee: Jiebaeice disaarea ETHBT ORI 1 JIgA R 'ty e

RO SRR R a%iscﬁs% s dopic

thrzmhozyt()pmcpmm% g nhmmémp@rhm hocytapgnip. pirgura, hemolytic

dllfl}ﬁé fc’litséhgr?gllélu E:l%bl% wplbré 7%%3}%1&1 [ Bng %Ir)gﬂen?:{}gsus rheumatoid

ar@AGOYRAY, atoPR ddrBiatiti€ Ngdniphust Gea\hﬁidgsmsbaﬁaslﬂﬁlotdi e thyr01d1tls,
anti body as descri bed her.ej nabove. Lgp?Sl Prefer ¥' n

Omepst' & ayg digmisy i dhaenia Hel é@llﬁlf%c?falt?rﬁ gpys é‘%ﬂ?&&? $heHtuman

Inﬁﬁlﬂﬁh N st g—?f\/'}ead\‘x& TRy v%s Bsbdbidt¥d h:Hé’%Qes Additional

NOROCT ona antlbo More preferably there is
digprdars dedudze sweﬂeeaouteamsgiratmiyecwr@s émcb@hmngmdhéloreiogmmtls Other
or .the hea

ex%%ﬁkglaa$ g}se%ﬁqf Ia (?eis Eau(sg\ér%& 12\%’8 é%% iog E lls w1th virus, such as

1ﬁPE£nﬁ§§QmmS§?§Vy (ATCC Accessi on Number PTA 7328)
. TCC Accessi on Nunber PTA- 733? & "
2oodﬂ9'81d4580ﬂ@r/ wehpeeysfothe PORER Ml iagnostic assays for

spggﬂggim&émﬁfn ghcﬁ Ffl:\égrme 9@/0? lGAit) Of @15’4‘0 ﬁilegpﬁle\ﬁ? 6 Blological

npriI'si ng C acCl ecul e or nol ecul es as
sad@&?e: r T]hlfﬁbsh]ﬁ kizicaalohele anticCR20 antitwdiesedongy wih d}hﬁj@@;:easary labels

R EEETTE I ST R ER AN

relafie kA Q8 iﬂaﬁfd?néb HuP eV liffdd do, Rllaﬁﬁé Wiseaepy duhng l§mphomas,
vector as described herei nabove. ternatlvely t he

inblodingcBtdellnbynpbomes. sech aoMNon: Hadglsns Lywpbema @Gy ncluding

e ISP P g 450 80k, ko

Baﬁhl6mﬁﬁdemwﬁﬂnﬁyhcdmmkmhmuﬁnﬁ)anmndyemhmamwdynmh@maM§LL) B

is expressed tq produce the anti.b foll owed b
celleBiVERSHaGHS et pBUPHOR GRS 1 BRE S G e FEllomphoma

(M@E) 'feg{%mak QYmph&hE (FB), pih@l\éﬂfﬁ@doﬁr g@&éﬂ qelte%edlmekgxa@e and high-

y conprising trans ectlng a | east one host
gra«ké Fqut:meaus fodlade corer lrmpheing, marging! Awied? lyrapkameadvlng T type,

ibody escr.i L. el % PLRS e >
L BT CPIERE, P PR e BRER e B BBkt punites
lyBipheman plRedyyto@0BlkmAcedl diyeibnia) pusctiesplas rigmpho;ﬁrohferatlve
the invention there is prOV|ded a . net hod, of
diorHpbi Wakprsiramgr awmcromiebulispmen, itk WPl legggocell Iymphoma

d
(Agg(g@:' Sing &ﬁ%m gl.ey%ﬁglu%% ?{ﬁ%gge% op'ﬁﬁb&gryagﬁN‘HLasfollowmg

i bed erelna may i ncl ude
Rietienbi ngemapy. amImahunen disedesof incheat rferebntsor disease, Wegener’s

di sease-related to CD20. expressign d ad nlst ri
Gagulogaios s nPIARSTS, RGPSttt ol Pydbilss stodgrma. and
sdi@b g€t adaRingbRO baasN dideRat (FBD*)Cltﬁd:&ﬁNey collig) dﬁzsﬁlﬁhtory distress

CD20." [0081] According to another aspect there is

Sbmdmlmd edneningitihodnasphalitisat iyRitisan slamrplescrlyiisenpozema,  asthma,

(?1 %rgﬁi.ﬁ %egﬁcy?m 411ees ogedé\f §1eH q'{amoﬂ'esskﬁeg S I@agnaud’s syndrome,

PNGnAgend, jiveile meaucﬁmedsj Reltnr’rsdhse@EbZCBehﬂitéS distdsgdmmune
comglex nephritis, IgA nephropathy, IgM polyneuropathies, immune-mediated

thrombocytopenias, such as acute idiopathic thrombocytopenic purpura and chronic
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i nclude selecting an animal in need of treatnent for
an i mmune di sease, and admnistering to the animal a
wo b@wcapest i cal |y effective dose of a targeted PCTUB2096/020408
agent that specifically binds CD20. [0082] According
to anot her aspect there is provided a nethod of
idiop&aid l’ﬂﬁoﬁlboﬂﬁ@&r@ﬁtp@pﬁbsﬁmlytm anemai ahyStaaid %rzngs lupus
adm ni stering a therapeuti cag effect I ve a unt of d
neplawgs@t%atewmg@ AYdamatonus i%e?tf“i %qﬂvrymo 5 TP, cFmatitis,
pe;{})ﬁ a%ﬁ@ L G%e%seabg qkééﬁﬁn&@*secﬁﬁoﬁgtlﬁ ORI REyARoReEchrbiic renal
for a néoplastic disease, and adm nisteri ng
fatlwres acm;te amifermt)usa mdmnacpietma, JAIVyamt fhepes vrugogwsoeipted diseases.
d|n nt _that ecifi.cally
A‘%‘ﬁég"ﬁé; ?i]llso St &r eaa&al oﬁglra%r céﬁét%g? Sdlome  and

chafbat dlinsi < Giled ékaﬁﬁiml dratliseseshiddiBosesaadsed by infection of B-cells
anti-neopl astic_agent  selected froman antibody, a
witheires Rerhagsdpsteln B yiruntEBY ) adi oactive drug. 17 WO

200 6{@ d#R4o8 P I US2004R4 AR re [ Q083 viAGL Of dinBHodiGhal antibody

another "aspect there is provided a nethod of treati ng
Coﬂmmmg 4 heavynetmima bolypenside diamingattigisequsnes phFEL ID NO.:2. In one

R MRt A T PSR e

g@éﬁcb gl 3Kt peNecti Ninothd @fbdtimentproeidds ah ahﬁb@iyﬂ&rrhpnsmg a
or cancer, and administering tq said aning

heprie chgia ol paplide bvig: thevisaersse o51SEL) {RNa¢ ?eQ:l Bt Ao Fggbodiment,
ol PSP e R gt s
NOashi n$till camothiet erdod o rpgtowdes amempiba@st |cgm@gieimg a heavy chain

P e T B2 TR SUTHE 5 BRE U P

fuRBBeSmpsed DRGMRYER PO i@ eavirss tAE ue@aa dMQISIB N@®{48.
atar gep?esgl bi %dl ng z%)g?tf)t hat srggem f@?qcal | y binds CD20

for WABInandt eoe enbodiment thaseliit awéfmedf%hylmf@m% that pigsiuces the
t S n
s BN RSP b AS comueh pbeyan iy
h}fbridaﬁ*gqirﬁdhcbst thadi 1ipdht algen tand/bﬁtheslmewy thatmbof g folinsm@Da®noclonal
for the manufacture of

anélpogy nM(S’ﬁ‘F preferably Igeelygéﬁo %ﬁ%m@ntgt él%ﬁr%]faﬁgﬁ{d?(?lﬁégﬁeavy chain

mh%ﬂﬁ¥ ARrda rH@rHclcﬁHi Qﬁtkﬁbd§ul| f. QQ'AQ“CF@ A dd&RidnNumber PTA-7329),
I n I Ng B- cel t unor rO\M: |ngat|ents wth a

243 TGG @tcwssmdéﬁm T Aa|73)}$é,’ anglr 1.9.3 (ﬁa]qc Acegssiopppmber PTA-
7:1%@5; e Sél orﬁvﬂ&%gsgibrg;?m he{)ducl%g?ﬁ) ggt?@cﬂi& tggt ‘%IH&S to CEB& Same epitope

ﬂ@’%?ési @J‘flﬂllyi’rﬁlm,m@rﬁicl(ﬁlal mutbdylyl ) IQAEITS?CI Ac&(smeﬁ iNuhnaver PTA-
neopl asti ¢ and/or i mmune st emdi s

11300 At 6A T CKaheroron DIIIFHE AGORD: BRAL. i1 HILL e depipign Number

’?ﬂdﬁ» ans for indicating the reaction of the
argéted binding agent with CD20, if present. The
t ar g0&d] bi ridiong emgemtnena@xemes arcmytiﬁdd mn:éﬁhc aﬂﬂlrmi@lqule encoding

e Bl S o R B TR R AT B oA

unl afyalysd prPré@falSlﬁt‘BEﬂeh@ giovaded dﬁ\ﬁléﬁdz heifl widlb@ie encodmg the light
i ncludes a neans for detecting the primary _anti

0ha|tn ontbe dawotihaimef a fully hysan gnqn@éioaale@tlhoq% MO&P@&&HH there is
prtoHé egn t[}ﬁb e pracu‘!i 7 02%38 a%wbdl ng%lrt%g?ﬁh'sﬂg t}éégft'l@{y?rcﬁ%lyof the fully

hiifign monoclonal antibody 1.1.2 (ATCC Accession Number PTA-7329), 2.1.2 (ATCC
Accession Number PTA-7328), and 1.5.3 (ATCC Accession Number PTA-7330).
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group consisting of a fluorochrone, an enzyne, a
radi onuclide and a radi o-opaque naterial. [0088]
waooobhsmsenbodi nents, features, and the |ike regpUS2006020408
anti-CD20 antibodies are provided in additiona
detail below Definitions [0089] Unless otherw se
defi ri@@i76]sm I—:mtolnél embodimtmiic bfiithal invartioh el iH658iided a vector
shal.l have t hat _are connon] y understood

cBPPrHGEA DG APHaRgeans o Hokulrs oS T-oses omineBongvherein the
vESidY 4408005{ B21488n Ablor a Eé'afvtyhﬁ'ém dh %ﬁﬁ?(ﬁfy‘i‘a@ Ccﬁé’f' ggd hereinabove.

requi red by context, singular ternms sha
pl ur 89977l es Inapge pmbodimans rfsthe havéntioncthexeist heovided 2 host cell

b IR i T O —

numtﬂmn@meweﬁenular blology and protein and oligo- or
pol y otide Chenlstry and hybrldlzatlon descri bed
her e.rl]‘ﬁ’qé? 140, pne grbrdimeRtf darimpentipns edngthed efeproducing
aﬂﬁhtlb&cgpgﬁ]:ulﬁlrﬁigq%sg célfsclhﬂbl%{ﬁﬁhtﬁﬁﬁ V\%ﬁaﬁgn aoﬁuclelc acid molecule is
reconbi nant DNA,~ ol i gonucl eoti de synthesis,
CXRTeSQe tQ:PﬂOldH‘Feetha ﬁnltlquam&rﬂlgwn@by MO(’ﬂy@f Ihe antlbody

el ec r at O ect 0] Enz IC reactl
and ‘f}’r;’? i ca |§I}1e nllmc?ﬁe PQ}G 1“581? tF EcE’B’P’Hnga mgthod of
maihmg‘fam}!nltlbedly &mpﬂﬂnﬁ trafsfdctng aleas Sn€ BERTRAI With at least one nucleic

Ilshquhn the art or as described herein. The
a(i‘l rné @ PEUHRE (ﬁ%%ntg%%}y[?ﬁd’@é@{heé&ea?uéa@éﬁe@mrps;mg the nucleic

- af8 iEIBInAG LU AL 891 1 i 1s ﬁ%qgi @L@L t hods wel |

known in the art and as rlous gener a
and H$988] sphedofding r@fm%peduadtf Eheeumenmh aigte is provided a

o R T o2 b S e -
tak@wﬁbmﬁﬁfgchgedt as @éﬁbﬁbeﬁpﬁdréiﬁabdﬂ@r b hetBOd 8129 McIRHE 88ecting an

g Sp r|n Har bor, N.Y. (2001 which is
IR Fb%ffegt drepneat for ¢ %aﬁ%feéaf t@eCDfm EXPresrETs land adménistering to

sdid bhin@d hBra E&R{lﬁﬁ Bl tWel dbse %?q t {;{gl Cg)ll?r?cﬁ %é{}t that specifically

procedures ahd techniques of, ana
biggdntoebe. organlc chemistry, and nedicinal and

har iC en1str descri hed herei re those .
o) ST, GSiroRREa icghed SRret Fers, s Hepidedp apbpdof treating an
inhrB G4 EteAS digsRe USE ﬂlaﬁﬁ’ﬁal chRplisialk aéﬁ‘lﬁﬁﬁ&'ﬁfgsa th‘éﬁ?@ﬁt&%h% gffectwe

anal yses, pharmaceutical preparation, fornulat
arg@qqt\@r? targﬁt@dtb@@pggquntoﬁlat pzact feoatly bifid30ODR0As The method may

lnH%llgg f gﬁ%tlln ngﬁc?ﬂlgl%p Clg \ﬁA é(f1 Otfh zpc{n%fc’f g%)]f ﬁ%}is glglt%zlglree ’dlSGaSC and

erns eS S O e rws
adsiialstering to rtﬂe taBing ch ﬂherabéut&alﬂil effe@lvieQltis® @ f AB@RAeR@Shinding agent

0092 f t [ | | ht
HECRROURH LB GORD! ccul ar wer Ght 0f | coa { han abodt
2000[8@9%3”%00[)%%310 % %hetr%ﬁ ot #R0] T Is {nﬁ)(zﬁfea d xglsgllag af {reating a

33,0 gl yco- phosp oprote n
negpagiic |dmsehm1gt 2] mamlnahwodwdshg ddmﬂn@féﬁﬁggaem]mraﬂdﬂﬁ%]y effectlve

r ol ate ucl eot | e e
ool Ll BarnB deil: FarcSioplPongBusBerotor e anetiod mey
mf:lndm deletingt s adnidal0 GR Uhdel NG SRSathOn et 2 BbGilastic disease, and
ynucl eoti des_may be genom c, cDNA, or synthetic.

adF@BHSE?Elé‘a ) éﬁlylrﬁ%m@o% theeapeutially effspiixe dase of@ttargeted binding agent
th&S §19&:'1@!fa(ﬁgt }94 ?PbOor ThePS rn{ Ocﬂnoge algimlnlstered alone, or can be

pol ynuc ey assom
administered in combmatlon with a second anti-neoplastic agent selected from an

antibody, a chemotherapeutic drug, or a radioactive drug.
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with in nature. The isol ated pol ynucl eoti des may be
operably linked to another polynucleotide that it is
woodochiBoaked to in nature. In addition, isolateBCT/US2006/020408
pol ynucl eotides preferably do not occur in nature as
part of a |larger sequence. 19 WO 2006/ 130458
PCT/[0623]06/ 0204idthg {0a5her Taspedt ehene"is gobeitiedl apmeme'tirt')'f treating
referred to herein means a rotel t hat h s bhee
capees| Bt % BB qwrwmaﬁfavw ﬂ?@F@eé‘ﬁ %?fﬁeéﬁtfe amount of a
tarpdfell BRI AhE 'agéltm sggmﬂgamyvlﬁgds EDom a8B M ihoPMAy iR selecting
reconbi nant nbi nant RNA, or synthetlc origin
anoramrmdrrm acadi ofatnemnelnhdpecﬁancamla@ﬁ anmru@ ¢ doid animal a

de
thBrraB%.lé c%l.l iit?guve 08{3 o£ X %{;ﬁe etd landm% Eggl}to gt Sr’? cal ally, b bmds CD20.
T hgsne caf De acﬁni&ﬁs@@ed)faldhbhef cal’prb@tahmﬁlsfermﬁ hemﬁﬁ'mﬁon with a

sour ce, I% free of murine protelné 3 i s expressgru
sepgnchantizneo R RN R T %o chorpothgies g ora
lngﬁﬁ&k@uﬂugathe [0096] The term "pol ypeptide" is ysed
erein as"a generic termto refer to native protein,
f r adiG88]s, @\mcmdaigo@sanofhea ambtycgfdbc inientien) thene &. provided the use

sf)et@iggtfgaé “%Ii gp@%tng 6@%& ?ng‘%ggf}p md|§r éﬁzg n@a 8 Rlifufacture of a

mBAtIMRER FHARS tredimeACSURTARRSyibh dideAgs] nvent i on
conpri se the human heav¥ chai n i nmunogl qQbul in . .
mol el808%s adecorinsigrmathenppsct oighe Tfratipn there is provided the use
I e I S t
0 rmgT%%g%e hin %?QHA‘C ecﬂ‘ﬁal bllncﬁ Cp20! fopotﬁé( manufacture of a

I'nations conprising the heavy
medhaamentrfmlheg‘eaihwhtmf a mopbstid disease.t h |1i ght chain

TR TSl o i g8 IS SO P e

mﬁfthi%l B-ces t\frﬁ&%@@ﬂﬁmgﬁﬂeﬁ@ i@ dSumbh efaef depblicRheslbrd or in part,
' eptides in accordance with the invention may al so

Gﬂﬁgﬁﬁgeﬁwﬁlely t he human heavy chain i munogl obul i n
o ! eIE) ﬁs orArIoﬁ?eg n&ﬁlﬁ@dlfﬂ@ﬁ" %?ft e 19981@0n-r%h][a%5 Min ass rY kit for
natural’l y-occurring” as used herein as app

deﬂétjtlﬁg tCD20eihenanmalidrhtisstiess teltshat beally fhitdjsetotscieam fd:rmebplastd: and/or

n nature. For e e,. ol ypepti de. qr .
iy B eleBb faset s e kB anehae ¢ BFBI Eniine pesnt et tindsig CD20
ardd RGhaEs 8y YALMSBE) the n@ﬁctl‘éﬁrbfbtﬁe thipele@t BAdihE OPedt with CD20, if
source in nature and whi ch has not been intenti onal
prossai.f Theltabgeterabinding agenst masbler amongclonal gntileadys da opg embodiment,
t | y- j 9 The
58 HaPBEH 6P o 8L TP OO, CARSHANLY ld By s an

ukl@seidd fradadyhatibedyeardrthe kit etudiidr mkdep aIean féri ctegeonhg mhe primary
to function in their _intended, mann

F
argihatly-ofin s8¢ ggb@@me@ﬁ,et}lgmeﬁnq msludgs aelgbeél dg%&gwg r[Etlbody that is an
@ﬁﬁﬁlﬂﬁ 136G O PREELBH, thE aﬁ gﬂs WR¥1ehRGth £XREHES $ERBe@rom the
codi uence I's achi ev

g seq under conditions
groop@hsikiies Mtah flubechonie; gin  seyweneendiqracihd] afther rastioropaque
"caontrol sequence" as used herein refers to
mg P?hucleotlde sequences that are necessary either to
ef f eposgyr t%ﬁh&efélénbbbﬁn&zsdorm@téan ag@dher ﬁk‘eessgr ginef anti-CD20
codi ng sequences to which are connect ed
ariibodies axsfprevided mmdtirtmnals@mle Q¥ differs depend| ng
upon the host organisnm in prokaryotes, such contro
sequences generally include pronoter, ribosonal
Dbfimidbitg site, and transcription ternination sequence;

i n eykaryotes, generally uch cont ma .
i ncl [Lj)(% %r orklese otheryissadefmed, sqisnts ’<9n§l Fq]gﬁ?grﬁeﬂ?ﬁ éﬁed heretn

staBrHEvEd ARaBRGUEAC SR coRRhHAg @ﬁ&'érﬁbbd’ By $h&RAf ordinary skill in the

18



20 WO 2006/ 130458 PCT/ US2006/ 020408 sequences, and 5'
and "3 untransl ated regions. The term"contro
waegpasmss” is intended to include, at a m ni POTUSEN6/020408
conmponent s whose presence is essential for expression
and processing, and can also include additiona
artC (ripthae nhkessbihsevipy egeinekby somekiasinggaoesys sabirinclude pluralities

exanpl e, | eader sequences.and fusion partner " .
angd e@ﬂ@t dgams [sgilgdicl%% tﬁ% rsmgugagl yi eaeIéa A d]é).meélglatures utilized in
cohfdcBbf QGtht LR HudIBRNR1And GkytiRRutGre, HRldBuRE biology, and protein

nucl eotides of at |east 10 bases_.in length, either

and jobigmuen pedynugtestide cheeisity nnd habridization deporibeddurain atp those well
formof eith f _.nucl eotide, or RNA-DNA hetero-
kngﬁﬁﬁgggggm%¥£y?%¥ﬁfﬁ%gpﬁdes singl e and doubl e stranded
f or e0amf] DNStanflf4d Gddhnidues taer msetofor gesrunshinatti DA, oligonucleotide
referred, to herejn includes.naturall ccurri nd, ..
SRRt 88! ENc G HES 9 egrai 8¢y SRRy, Tiborection)
ERGRHAE | Réhctigid HRN-pitdiddtiah | YecRfigued | i@ |derfoa@ied. according to
I gonucl eotides are a pol ynucl eoti de subset generall .
marwdastirei’ s gperifieatignn opps Zownpabe gocgmplishesh in theedre ppf escribed

P ETL05k ed an5 A0 i

cohPerdOnilagehodswell Bagihin 1Bk ageandab dedcriied iravazious gadral and more
si.ngl e strande

d, e g for bes; alt h e
soeriPgenfeeneot e Fsg! B Halse Gl BHahe Brogentsgpeifasgion. See
e. %n SErHﬁroBFrk?ta_rI.U%Jlg&lcgf Chn@8Re LEbrafdy Manual (3rd ed., Cold Spring

I gonucl eot1 des can be either sense or antisense

Harbbgoahoedtent Rragss Coldiong Harbor, 8k ¥a (2ABH N whicl ivigeerppiafg herein

nucl eoti desy referr to herejn i .
byy é%é?ﬁ%?%on@éf éb‘i“ﬁlea‘é@g%%sd uplﬁﬁ%in Eltl:l (g)gl%l ?%%Zl with, and, the laboratory
pro®8adidsi &l PeeBhigedsi 6 Sdnalyeicelr tleshittoy, harletin érgadiodhsmistry, and
nucl eotides with nodified or substiguted su&gr gg?ygg d
mediginglhand ipbarmargical ghemisgyi dsrikade Berideaic; oy diell Kiown an
co ﬁﬂ{/%gecf heLel 8ahfih YA8siakd SenYsd RethésRal dylRERSchemical
suc as phosphor ot hi oate, phosphorodithi oat e,
anphesy hplizoseteniost ereppratioph dowaliigiedne nask edelivery, and treatment of
hosphor oani | ot hi oate, phosphorani |l adat e,
P48 phor oani date, and the like. See e.g., LaPlanche
et apogtyucl As etdRd R SacedrdaitBith kB8 pyesertit discledural the Following
Am Chem Soc. 106: 6077 1984); Stein et a%gﬁNucl. o
teyxas, disleRpethervgscindigated oibgll be padergpod fo haxghe elqwae peapes:
Desi 6: 539 ; j i d with a
pnal BO0ER: °A° BB o0 1€ b pmalk shIGIHE EEieh AN
mblekslhewsightof lessGhiroatdut RO0OD gliang. Press, Oxford Engl and

(1991));. St et al, U S Paten 510; .

Unt 3L e, e G- 3R s 575 3% HoBiyphopplgproten
cﬁb? G LI RSarihio WHHE th 18FSth ARA 8Ri6 deDBPHRATBLE® ferdzy

reference. An oligonucleotide can 1nclude a_|abel for

det ef0Péh, iThedteshr Sidolajed1 palynaieotidet ras #e9de bieteip|shall mean a

bridize" referred.tq herein.

A R
pEPFudidoRaBE Nhey thergeadmics BNA] val yyitibiid. di Feldtal polynucleotides
nucl ei ¢ acid strands under hybrjdiz %jon and wash h .
preéehly jam gt ae5eciatpd it %O%\ﬁmoé‘tqna‘bﬁa e ARBEIGORger they associate

wﬁjtﬁt ECLARLE Pirpdiing,de ﬂb‘?ﬂﬁﬁ%ﬁﬁésc nCbE Gpedbl {Sinkeki 93 another
Stringency conditions can be used to achieve sel ective
pblybudl etitidat thainit domdi tinlosss toasn katoren I addifipie oiselpted pdgucieotides
EET/QS%006/020408 in thetafgk@qgsdiscggsed her ei n.

prebgialy dpyrot pgedr iy patwe @S B § 4 €58 AEE R8Tl ogy bet ween
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t he pol ynucl eoti des, oligonucleotides, or antibody
fragments and a nucleic acid sequence of interest
wowndde/1besat | east 80% and nore typically w t hPCT/US2006/020408
preferably increasing honol ogies of at |east 85%
90% 95% 99% and 100% [01041 Two am no acid
sequengsis afMhe térantibaigrod ptotéih” tdferel fosheacipandangl pastein that has
conplete jidentit tween.their._sequenges. For. .
boGR AIRE] o RTRAEY OGRS FHACTRGY.  SROY RIStGt Ay be derived
f@ﬁ' o350 EDNAC BDINGR IredthiinanPDNAVG e SREBILNE FNA! & FhitBhe6rigin or
or maxi mum “matching. Gaps (in either of the two =
sogeq oentinstidre iregeafavbivbd)y dirtreadf Bovwowrising ornggurasi of dgivation, the
«matching;. gap lengths . . Y]
e piin Py TR pOSeBled Pl gy o FEf, 4 JeeR of other
profeaisetah e saisopfoe] @f. ireequanitepréteins 10) ispaptdsstel by a cell from
sequences, derjved fromthem of at |east about 30
2 diffcrrat aRaois: 91{4) dorgeny OKHFe™BBFogous, as this term
I's Uﬁmgslher &HR, teirh “mwgdmw Qs hGORER 2 $eR6R Rmafo refer to
nmore than 5 (1 n standar devi ation units) using the )
ngtive gretmnAlfiagenist br artabo gnet at padypegtida semiendox  Hercea ngiays protein,

B o o aiogt af S oe oG ey Thares s el pofbeprides in

adcMlatite vaith Nat i @reltioBi esmghiealkheRéasanchedvguphidahi mmmunoglobulin
(1972)) and Supplenment 2 tqg this volune,. pp. 1- ]IO'

mylegulegysnd elhg epirean gﬁpﬁﬁalflgllf ehadt é@#n“é‘P%fg’E’éll“é molecules, as well as

alﬁnﬁgﬁﬁ LRl ?&%é&&%%;ﬁgﬁnéﬁ!aﬁé 50@%@& Ae sy PERiIDISAER globulin
tha I [ ne

n"or equal to 50% 1 dentica enoptinmally alig ]
mukeculgs Witk 12dht Ghbip irogruaeglobulinsholgtwes sudpgs: the kapradortipmbda light

there ca .differing regi.ons of honol.ogy .wthin t
ottt rorsgeReb Rt sIERle shf UghiaRh A TRUICR Atbhgg, bt analoss
theleb®S BEfchied SRIRRPtidiMRANaRbidaft O LB Sthe By véRla Rafialdecomprise
degree of homol ogy than non-functional regions.

sqlely is1hurpan heaviehad imeypegielulingnolpeulesqrdragapeatsthergot.
nmean a I [0 ' e ' ) .
e, 2 AR YRN8 BRI SO s o ot
ref@k aé elsh) facotlat bn @bjeat cquobbd fomnd oh naturef Foerxample, a polypeptide or

pol ynucl eoti de sequence, or. that a .pol .1 de.
pdlGepllsntios Seaiaheh it ar Presghiny i BEBOR (WO EpEss) that can be
isORAIERGE a sbALB6 nhiireCRatwiAEH Bid Mkt beintdnfi®nilBY Mibdified by man in

"conpl ementary to" is used herein to nean that the
thedahprgmmratieryeguenteally-opgranggous to all or a

port | f ref erenc I ] ept | s

o7 EBSE! e HOLE, SEULP AIHERRES Bosiions o
cEpIRERISestibal thef edn cerebipusiip @etnTikTiACtheanth fimction in their
.conplenmentary_to a reference sequence "GﬁATﬁi. thO?l di
infopded dnAnCEe iR csamplent | OPIOlEEHENthapPeTglyy linked™ 0 a coding
s%ﬁgﬁ/d%%g | .5Qdcte iﬁrsuaml% th&! &P%%H_Eh@ BEES &dthd S08dceak achieved

.e., on a nucleotide-by-nucleotide or

umdes icondititms-qoagiatible withatbe syntml eequeneesconpari son wi ndow.

The rm " percentage of .sequence identity” | .
ca o 80 o EFeCBHRa Pl RGE T gl griigflpes to polynucleotide
sROURD GRS aRVRdced AN, MMhRHRVEBIct o2 MRLHRGAPHILES and processing of
/ US2006/ 020408 ° conpari son, determ ning the nungiéemmnmm

oaffing seduenensioavhighitedy dmeopawid: che nakrePt s 6018
differsd 'depéiﬁﬁ%% tu%(m Ghe Yios? ror%%lis&{;eﬁg‘pﬁ(g kg TGoh diBirol sequences

ccurs Sequences nufber  of
gemialiednqlods tpromster,dirbbelinmg bindingusiter and matsclipiibn termination
positions hy the total  nunber of positions in.t?e
SRAURRAEH | 1B OTPRAFYOURSw generallys 1, Wfﬁf&bﬁe@i%ﬁ Mg include promoters,

efl4ntdiB) YinBBns, transcription termination sequences, polyadenylation signal
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the result by 100 to yield the percentage of sequence

identity. The terns "substantial identity" as used
wheososiiBo4denot es a characteristic of a pol ynucl pOL/UE®0€020408

am no acid sequence, wherein the pol ynucl eotide or

am no acid conprises a sequence that has at least 85
seqmmc@n tnd 6 tareh Beuntchasiniet yegiprse f’Eheatbm “gontfod a&;ueﬁ@est’ @s intended

rcent .se uen e identit prefe
o 567 R R, Aogmeneent HBAT vy rhe HEmamaL ik spipssion and
prb&EARENHE cBf AWBNAQUAY fdditichal ORINES] WVIVMSB Pedefe idtadvantageous,
| east 18 nucleotide (6 am no acid) positions,

fOf ?@é}&é@hﬂ?@%%ﬂe@es R hEsiRn PRTRST SPEKEPCS4- 48 nucl eoti de
no I IS .
o BT CoTRE R POTMARRE AP RGufed 16 (BRI HAPR polmerc
formf of emedeotidesiesfc et t Ipatth@O0sbapsenoe lengtihg reitimay mbmiuuldetides or

AegRypR SN ot BB g R L Y e R E A, htero-

dubli&ed. eT1RS RAR EnchRRY SRAGR: AMEXotile Str&ided Eomf ofdNAAr ger
sequence. [0108] As used herein, the twenty

convi@h®ilonalThaniers eligesudlentidefefcferredn i ekéﬁrﬁtll Higdudes naturally

ocefpfu o HETG R WRT T P T, B8y pgeaine. and non

ndﬁdfélly oSturaiugrlivkageci allgsnucentides laeend, pd‘l/ﬁﬂﬁcleo([iﬁiegmbsqt generally

which is_ inco ted herein re
oSS & REHis %28@%%%05 HE" a%ﬁ o8 1ﬁ%“‘}°\‘ﬁé’ﬁ‘f1‘§75 are 10 to 60
basWERhHANAN ARG PReblESI2, UBNH, Larsalmam NG a9] 8526 ¥C RO bases in
as a-, a-disubstituted am no aci ds, N-aIkyI am no

leagthds Oligauckeotiddsd areariguddbh singlin cﬁélﬁv@?ﬁft;l @ga|foranﬁ>rﬁbes although

al so S
ol eita duipCrinubly LBRUEe EERP AN Snc Bl congtrucion of & gone
mufag o roegtnucidalides khimbe aithed Serist ot mdﬂens@-dh)gdmmlgcmdet i ne,
y-car boxygl ut amat e

] N, N tri rre

B- N-B4B2y 1| b hem ‘@a&r{gﬁ% e V?ﬁ%ﬂﬁ] fpeherein includes

d%\d' &Hﬁdﬂﬁu@gﬂ&}soﬁd%onuéle%egy e Sbrndl| "‘ﬁ@dﬁied nucleotides” referred to
droxylysine, r-N-nethylarginine, and other simlar

haam nmcladns dmcleahdle8| witln m@diqdlsor(sgb@tuted, .Shgﬁjrgngmﬂch the)ike. The

| de n
epB plpaet B ek R R Aot fpkages such
ast hodhBrdthighde; NREpHbr6 & thidald) plﬁosphlﬁoscﬁafdaw(yplt(ﬁpMméﬂselenoate
direction, in accordance w th_ standard usage

plasphaspanipghiogto Dospipraniladatey phospharamidale #1d ke, See eg,

t t 6077
LSRR NP AL r b T4 o L. AR o oscr
(1@Bn)e6talmat f Ndclulsbids Ret 613309 (IN8BY. Fion e of. i4iei- @@we&egDeszgn

o8 L A e B e herdl S P § bt . 57

16€ Feﬁﬂ(cﬁéielhOE@S Ol d tUBRG ity Prlebs) O xddrt el gl A1, (19§1@9¢L&&e@@z al. US.
regi ons on the DNA strand having the sanme sequence a

Path NNA5a1|5d 5481 dhlmag \p@immsﬁhwcqﬂcﬂﬁusmd@/woﬁ@é’@ the
dllséllg%q?? v&tfhlgh "L:)u:e gereb 1néol;'§or§|% béf ?éfér%ﬁ&eo Uy %hﬁonucleotlde can

to as stream sequenc sequence
1n@ﬁ1dbh¢ab@[\!ﬂsr$lbfem hedesirgd.t he sane sequence as the RNA

and which are 3" to the 3 e RNA transcr
are [l)élpé} r ed hedergy “selestiraly pglg}ﬁj daéﬁrgg §<L\Iﬁerfl(§11r§%ils A@ detectably
ar?cp péﬁ%&ﬁcélw Rahy. pepﬁ’élgjﬁﬁzleoﬁﬁ% L 6% dgeﬁnuél‘égﬁaémahémragments thereof

tity" ‘means that” two pepti sequences,

scdq:ntnvalul Hypridize gmnut;lels acid Sasncbymﬁhlehth@mans a@h\magh conditions that

BESTFI T usi. def aul t har e at.
R PP GAT SEO T Pt s PRI foiapr i iy bics. Hieh
sPREGRY oB@HURANES HedRBd kd Ychidvarseleptiwf IebafaiMtiah coielBénsHs known
percent sequence identity, and nost preferably at

| east 99 percent sequence identity. Preferably,
21



resi due positions that are not identical differ by
conservative am no acid substitutions. Conservative
wa@nioaa3@ss d substitutions refer to the PCT/US2006/020408
i nterchangeability of residues having simlar side
chai ns. For exanple, a group of am no acids having
inalhd grhatd dissisded héreinn Geérsralkyl Sl@lnﬁelelmcad] serml,enqmﬂlomfdogy between

nd isol e e; no acid
the Bolgikions R R ERHEagG of AR, gl adpcToi0 Bl uence
of iMERONWIEbe & 1%9WA,,oéndaIﬁmcty@eau;sWimprdMaam ifl@reasing homologies
containin alns 1s aspar agl ne and gI utam ne; a

of gt lsags 8(5%%@}/%85%:@189%83%%0?@ aromatic side chains is
pheﬂ anl o Mﬁlgsa{gﬂ?seqﬁ%jceg YOOt‘&HlI;@B%OLF” qf %bpe &f a partial or
|ds havi n asi ¢ side chains
coamgata lmntydndwdranshmd seyeenendFor graopte, Gﬁ%altnmdogxmsns that 85%

ving sulfur-co Ly ains is i ne
otnBP RGP s SF 67 BP ! QOGP s TP iR oo o maximun
mﬁ%ﬁé' t @ NSO UBS ol e MR isEifreheddChelfg | BalcReD! BR, allowed in
phenyl al ani ne-tyrosine, |ysine-arginine,

m@mgmlmnmhmm gagﬂgngglpﬁ ef a9p dasf jage pré:ffdred with 2 or less being more
a tid

pr?ni%ﬁrg(? \%é'!rgﬁla k%ﬂa ﬁ?&f?{[lﬂ% AL Oﬁgtce%scegggxicgg é&g{ g*ﬂ?;p ide sequences

degintd Hoth dsnobf anteastabhbob3l lammmhce«tﬂjinebngihae are homologous, as this

conte t ed a bei enco b resen
SRS B AR, 37 35! Beel STBERSRE AFE pRECABALS o standord
dRGkiEn SEALE RSB TRE 'fir«%srﬁknaALId}N%ﬁh YR edefesakland a gap
at |l east 80% 90% % and nost preferably 99%

‘pesaltyiehib or gredéant |L5i€9 Daghe iV ithdteed Biotdirmegusgropd Stiucture,
scri be [ r r;

m%ok@%ytat' an1%oqg%?gﬁrg%]éggﬁgn%k§%#§'ggﬁ?%ﬁ%Pagggg» and

Suppleaedny at iovidis egllvaecprnt-$0.arkhe thioosqudriat ot ks feagd are more

wthin a fam of am no acjds that hve rel at .
prefesgbig home@wew Halbely MR dBIYS 3H HTAEI A % gqt@ﬁﬁ%?igﬁ flentical
wﬂ«f Vbﬂﬁgallfﬁ %aneéms ngecﬁe ATGNeio@laeTa$MolRE B appreciated that there

utamat €; basi'c=l ysine, arginine, histidine;, (3)
candm qhﬁieangad@msn‘lf hopadlpgrewithimuivonerthologws saquonecs. For example,
enyl) al ani ne neth r
PR TGt 5 R OBk ) AP ARG o of

h&ﬂ&h%ﬂﬁnnaﬁ.ﬁmonémé@m ne, tyrosine. Mire preferred
famlies are: serine and threonl ng are

al i pl9A0%lc- hylde dseyp TearrpiRpRdnion 47 By rli‘ére“h%m@ﬁfnutﬁlaﬁﬁ prdynucleotide
s€ ﬁ&w@rk 9L gﬁ)ggg{'gaé N RerkiRAN L stﬁl:tﬁﬁ bﬂﬁuﬂ&ﬁh’l}n ?ﬁlated) to all or a
eucl ne an uc¢ine are “an aliphatic y;
patienyl ateferenes, pdynuoteotithasequenvd, dnythatsal m:éymp‘edgﬁﬁquence is identical
aropatic f For exanple, it is reasonable to
toé%ﬁ “ﬁFﬁﬁyp9ﬂ¥F§%Wﬁ?ﬁﬁ repl acenent of a |eucine with
080 200%0ABMRBCHE HEABD0 OaRgiBRentaBo Ui ied Herein to
vallne an aspartate W th a glutanate a threonine
mdrt Hhat thsesonmementary ssivsinka is horepiperisria il osfa BRFTigRiofg reference
uct ur d t o »
cﬂg{%cleotlga eq% elce t}aonXItlLE]s‘ﬁJag&? tl?én Qﬁl%gﬁdgn%idenw TATAC
ccﬁfdépﬁfdsl @Sa Qéfeﬁeh@e k& fighdd h’gAWAICEcaﬂdexs espeeiantayy id a reference
the replacenent does not involve an amno acid wthin
sequencan ¥Asite. Whether an amino acid change
r esut(ltlﬁﬂ n afhfeLiél‘&{ “é%ﬁfi‘énc@@ kifle rﬁé’d%s Headb YobBRucleotide or amino
det erm ned assayl he specific activity of the
aq)d)lsyqpanwsd erednelemtuat |(Mf-;,. on\sasaweoéud@bdew}epbé@ of Feddyaghy-residue

Fragnents or anal f antl £
bﬁﬁ%ﬂ%’&bﬁ eoﬁPﬁgﬁarhsBPe‘g’tﬂdgg’ c be F e8d’ ‘%{R%r é% g%%ugncqb identity” is
cd100&6d Oby Ofchhpbding Sk | dptintellyhalighdd sBnehessr edeanhe owmdow of
and carboxy-termni of fragnents or anal ogs occur
near boundaries of functional domains. Structural and
functional donmains can be2kdentified by conparison of
the nucl eotide and/ or am no acid sequence data to
public or proprietary sequence databases. Preferably,
conput eri zed conpari son



nmet hods are used to identify sequence notifs or

predi cted protein conformati on domains that occur in
wotden3@sot ei ns of known structure and/ or funcPCDNS2006/020408

Met hods to identify protein sequences that fold into

a known three-di nensional structure are known. Bow e
cogipariban, Seteaninéng2hs nidlen dfg®sdionT hushich e identegbimgeic acid base

exa e egpnstrate that .those of skill jin the art _.
Cendorbot ot S0 8 b 8t Frriiicid P Pooy oy fedudfod't vield the
nutfRf QF TRAEIRIAS pbdiddnsTaividifs thiS QEmbE 6 hiafMied tgoioHs dly the total

and funct.l_onaf) domai ns in accordance with the o
nugrbeer b apdtonsdiastbe icpmnaropayRdoy dhapthepyiddey rsiee).apndngultiplying

PSR e TS e “stns

idauisyeps iuskd iteyeit aleontesiat CloamactdiBlic adft erpdhymutlengide or amino acid

affinity for formn rotein. conpl exes, (4) alter
semqqa?, erein Itl}ﬁ ]eqlggl’cgegﬁae .?r4£)m1618m: (O psm%egyew ik has at least
85BN e O&ReRdCiabntRY, drofRedlPAAkasPDOREYS beReifseqikibe identity, more
anal ogs. Anal ogs Ccan include various nuteins of a
preferphiinaideast AR perchrisequsacideniityl ascoswetadrtp agelsespes srguence over

sequence. . For I ' . | ti ] i
» SEFRET iRy FLRIRRC1S AR 8 ool L0 SoILAE ifhéhay overa
windb@tdftatidasr -4 Prayclbgided8d 61 amihd ecid ppesiiddilsy wheeinr the pgreentage

oSS b GG B Do e o th eenc
wﬁi@l% HA0hEEHE AbletiGRV BT onS WhKES@FaY 2D pbfeeBfMbiRsP6S Ghe reference
substrtution should not substantially change the
seguange toyemthectrampeciserr Wétdows dhe referepes sefueneqiiarids a subset of a
1%'%. gﬁgh a replacenment amino acid should not tend to
MHFeI"S el i x that occurs in the parent sequence, or
di srpepogjot heys tuyfeserin, Seconddy \coavensiohalr eniifatacids and their
characterizes the parent sequence). Exanples of _.q. ...
abjraviatioed frlioreePnveRIapBkREH eoccd BEHEAIOR anYEiet s &t y Bdition, E.S.
CIg} Qs oRl8lsE 1SN RderiFh USta. Q399N which i
T Al i
inarr(:iox@_mdphmyi,n Diewefemnke. ( B9@49iyqmers r{egoddemiiny apigs) of the twenty
co&?r}tgnzqgl %%Bfatg)#sﬁg&% rawj]andcgg(é ns_%géﬁ%-é-tg,oo%—%isuggﬁilt’ed amino acids,
Nﬁﬁ%ﬁ URaQ06/RR048c AR a¥ar dtherNimbon{eh®8Adl) amBTacids maK also be
‘Thornton et at. Naturé 354:105 (1991), which are eac
suiitalgler pomaoemthefoei polppeptideerafndke presens] invhetiqner mExamples of
"pol ypeptide. fragnent! as  uysed herein refers to _a
unsp YA bA Eminey e, Bl AP B TRay caR v afhate, &-NNN-
i ik &£-N-03ty1A6hEL b lerMaeKe1 bR ReFifEBI M RAY Imethionine,
tr%%hggf&glg%’dg ?eé}%eyng@lni s %ggsr?t%i cearll to tchdg@sg o1 rrespon itr?a Tonne
3-prehylhieiding, 5-hpdrorgysing| d-)-methytarginige, sebjotaceimilar amino acids
deduced, . for exapnple, froma fuJl-Ilength cDNA .
angie@ygﬁ @gids p{pgg %hycL{mE%q)lgg}.| }n the golapggt&ﬁsqotajl,o%l,lseg hgi:em, the
leﬂtglagﬁ] (1?1%0% 4 1 ORGinoPeRhRhRBYYCtBh dnBaRE ridht-BRAd Qirection is the
acids Tong, nore preferably at |east 20 am no acids
carlemay-teusinal diyection,|ie agtord@cawithgtandird sisagsragd cameenéioen

nor e f erapl t |east 70..an aci ds, | qng...The t.erm.

" anamgg&] as %@éﬁﬁ%e\”ﬁ?ﬁ’? ?‘pé:fngr%gl &gemﬁ%‘?’ JB%&F’?‘&%%@m?cgnsmgle'
steh8ed POBMuEIRELAS s@usRQNEBR! thefs5 atnd; edstlefhaadidicdei @€ double-

that has substantial identity to a portion of a

stepadedt pelyaualentida epqneness ibrrbaredria apdiiech divsetion: Thelijection of 5° to
0peef the f e ti eStarak) taSPEGH S +Cn BLRELN Rirection:
R A
seabércetrygibas b dive BN sypdndshavingf the shine sexpnessi g KIBA0and which
(3) ability to elicit antibody dependent cellul ar
cytotoxicity (ADCC), or (4) ability to induce
conpl enent dependent cytotoxicity (CDC). Typically,
pol ypepti de anal ogs conpri 28 a conservative



am no acid substitution (or addition or deletion) wth
respect to the naturally-occurring sequence. Anal ogs

WO y@eaalssy are at | east 20 amino acids | ong, pref/@sa06(20408
at least 50 amno acids long or |onger, and can often
be as long as a full-length naturally-occurring

ageob’ypefite fleend 0f 14d RP&ptttadscriph @l gsfemed te anTtuphiyeans aetjuences™;
in the harrrac str non tide d S .
seepeooRar Phdte Tk satoteane RSl Rt o ipd REE and which

afeePlé 8R.3° -EH&§Fthetmﬁiraﬁﬁcr@9&'eﬁgﬂ@¥rb@fb SOMBYAEEeRL Sequences”.
ternmed "peptide mnetics" "peptidom netics”

FaucHHA8] J.Andmpliedyto gaotg@gptl@g, the tqr;ggmstamgq;}eﬂerﬁm means that
o )P Tl 2
b PR Rk 5, B gl iR, BB I, s piroms P o

BESAEIT dyng ekéutngsp wdplal) sowpatnidsstale mctean sequence identity,
ped with the aid of co terlzed

Pﬁgﬁé‘Plb’nﬁ leaisei PRGTH HSSS ORY oFOrS PrIEE A fpast 95 percent
s&julhdeitied ity RRY ﬁ@ﬁ%réf%ﬁ!blyYatQ%t gb pBREhH [d§Ser¥BYddEity. Preferably,
used to produce an ‘equival ent therapeutic or
rqssrcblpmﬂsa@ns dhasfare ot ideatient alllﬂfe,r by peiseivatve meirioc gcid substitutions.
L%}%tl%/r 0 amﬂ1 ut%:rs t{%gorgs fe(r) ?ﬁ él?ﬁnlcng%tga%gga{bﬂ?tgr c‘fI refldues having
sﬁh&& maihe@xs C &or agdmhple &/ Froup o€ Amarso fvidslinevavy alhﬁﬂﬁc side tchains is
have one or nore pep tldg | i nkages optiagnally r Laced o
glyying plepiRggwelives letaine o Gl YRR of SRR A4 8 g aliphatic-

h{dr@kgl)l\bae chamg"g§erme ancg'l%e% a gro@'&%%h’n_&r(oc b&d@rﬁgvmg amide-
cm;mlnm& sxdeldhakmommsmraghe aenrit glutasysct, emqﬂtp of ammo acids havmg

substi t t|on of nore am no conse
BT P RBR Ry o B e 3, SRS s
hB¥ihy Hhsie side HaakeisAfsibe, | Aginie) antBifistings el b @regnef aino acids
26 WO 2006/ 130458 PCT/U82006/020408 nore stabl e
hpype isuléar-confpinigisideghaing dhsystenhan pepriones Erigiredssangervative
afhirto® 9188 SHBstir e gﬁﬁgs Qke: By afilD: ?Ju"t‘gfe-l%llzﬂmﬁéj ?Hehglﬁianme tyrosine,
consensus sequenceé variation nay be gener at b
lyvitehargminek mlramemahnda gh&amlc(daparm and aGpazagsclutenmine.Reyv .

Bi oc 61; 3 19 nco or at.ed
et ofEHIaL) - 45 Alsglsitbfbeinn FEHGF T ) FaAnEyL peid fgauences of
ah 5 didest ifARMBLRLAfN h1euRd ard int@npIbRE Wk deind dhdbinpsiSed by the
bri dges which cyclize the peptide. [0115] As used
PFROFIY| IRVeniog, providing Hat Mestlyariafignse s theaming grishtsgtipnge mgintain at
t b 0
ECHD4hor SANRRIL LRt 9L AR08 SO S, ShrBiog o991 peence
iqeatiypepthe datibddiensr hmnumldbhlhﬂ endaecubessd caordthedbliemein n gn particular,

spaces with |ntg surface shapes a(gﬁéhar
CORSETRHBE PR @%ﬁpme e ieRBlafed At (AnSErVaR v fpplacements are

tlﬁﬁ@'tﬁ@cnfaﬁe iﬁ%eecvﬁhﬁlaﬁtfaﬁﬁl yad¥ @Ridod8ds Akt aivbBeMAYed side chains.
|Ca asatetrarrer|0f0rm conp risin

Gedemailyahcqihd ragigd agidd a}rpgpmqr@iéy @ﬁgﬂed énto é@mglepgﬁl} ac1dlc—aspartate

n d h
o B gl Bl SRR AR BT g, tvoine
isdleudide] DALYk rgmeﬁglaﬁamr@ IRi&linds bti-.%)ﬁq)hb@-r eigd, @) unchar ged

"tar eted bi nding agent” is an anti or bi ndi ng,
pplegmtEcine, t pwaEagine, t flEtappef éYSé%%aF@rylebuth@@ntn& gyrosine.  More

pt n

PAASRE I, 0, AOBERD e LSRG M Mg

asdrpbdiinnies e, art :k‘rmdetc@ng&hmgjfalmxhd phginegeaiinej lsusipeand isoleucine are
nor e, t site enbodi ment

fo e ta n on
s S BERs t a P PA R SBR T A0 SHARe 47R P BigypRde fomily.
FaPexdniifie t I@EQ%SO?H&!)I% tORYpRE 11 an SRIAEPRplacement of a leucine with an
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[0117] "Binding fragnents" of an anti body are produced
by reconbi nant DNA techni ques, or by enzymatic or
W@ b@wiis®bs cl eavage of intact antibodies. Bi ndi POT/US2006/020408
fragnents include Fab, Fab', F(ab')2, Fv, and
si ngl e-chain anti bodi es. An antibody other than a
isoleposseqsi valige, asr aspiitdte mathi aogiatamaahtaut%myins gvithnalegrigieoerck similar

re o5 o BE Roftlo ekt APy St SRS Bt yifldospqrg,n mjor
effe6t an Ciubinding fu@ceRi oF probeficans mecmesluag radled g Wepecially if the

reduces the quantity of receptor nd to_counter
Iop. é"ceé‘%ﬁné Flowoétm‘foé‘é%%n HpBa rcslgyithi &6‘0 ARPRTE SISO I heél?f?d an amino
aclEangs Yaduh¥ 187 LAIEliodal %@ t‘?cpsobﬂn redaily @)@Sde%ﬁﬁ&érdepy b&laying the
an Invitro conpetitive |n ing assay). [0118] An
spesifi¢ Bodyitymay thre polypepsisle aleaivative. pdisyayks awaldesaribe guydetail herein.
PRty & Pt R esdr RO o bRk S rescilyprepared
bysthesd (fﬂ drdmaty 860y tie GAt Plefiricd aatihd-badycarboxseiBifd 6f fragments
anti body, a humani zed anti body, a fully hunman

of ARIA5 RCCUR Meah DPUnddFist i fangdionak éaylalaﬁd gHusEd aad functional

do'irﬂ?r; s GANbPRIh@RE 67 cddlp zﬁﬁbg R @he RicIQRIER Dl %ﬁﬁo Wﬁh'sequence
ragnents, variants or derivatives thereof, er

datal onpublic qrrprop:cmErMyrmqwnne ditabases. h @refenablyp campuitenzed comparison

ences pra i by known .techni gues. An anti bod .
mBE Freshlo i O] sttt HRE e M SHET potiin PElmiatch domains
thitNdethdl @6 okl Birétgink ra¥gi@MnSstRlcturé RAd/BRtHRRL e SMRethotifi@o identify

i nvention; exenplary fragnents include Fv, Fab, Fab'

prefpifgieguenzys (et 56 610 204mE nHbReiPONEIT) SibEUTest? kpotsy Bowie
o G PORY 2SS AR ) o O BRI R0 ERA f hose of

skilhm lhe rant CappietognéZe seqoéned enottfmqub sotairal demfbnnmtmstthat may be

eci fic .bindi to.an.i nnnu | o
st B efiog cupBBre sl et camriin dheodiaiie yiin the ntbodies
deS@be hbrepf. chemi cally active surface groupi ngs of
nol ecul es such as ami no acids or sugar side chains
and (P21 buPrafesredaiomiyes eckbasbsiiusons ere those whih: (1) reduce

sugclgf)ﬁﬁhgj ?@33%%81371515 &%gfegg ee rSIiIS§ Qﬁﬁﬁ’t‘ff;ﬁf an{ @? a‘f@l‘ Iblndmg
afﬁmt}d fdrOformiIthpfdtﬁﬂldompﬂnxﬁd @i adbot | bgﬁlmgAbﬁ“mlﬁd%Q and (4) confer or

SO on c nsta t is Sl pref.er
m%d%@/ &1 Pprute &Bicp ‘ft?tlﬂlﬂﬂl\{l QTR Hfs ?E éu‘ihe?‘?ﬂ?Qgég efpalogs can
indl§dd S&ﬁﬁo&e rn%t@m'é ooid %n S’élfllgte@cec BER} Cfhn qg@n%ﬁiqﬂy-@ccumng peptide
m xture of chem cal conpounds, a bi ol ogi cal
seqrenronolFet ubampde, singlex or avtltipled enfire m01Cb|scubstgut¢<a1Is (preferably
mat erd al s 1 Act | re ard to
cogseéﬁélde F%r}lg}(% g%.gl sbléstlrtlétfo&s)imgg bg macfgr1plt%%n%}t Wrmng sequence
(pR&ryIe Pt iHdeokiiat oﬂ”tl':l@p@’rl%pﬁﬁ@ @u&iﬂe tlod dcﬂﬁalh@!il wmiu@inﬁe@holecular
activity of a _native | ypeptide. "BI ol ogical"

copfagls- uSeRPTRRIVEIYe RSy 20id éulastw@mo@mm ngtysbstaghellyt phapge the
strﬂ@tﬁ{‘all tcﬁanfaggmtkjggorfgﬁé 'lp Ic]y i%hiryée(b%a Ye%la%gnt am1noyac1d should

ypepti Gl ogi‘cal act1 Vi
not medudelspalf arhedix aimnl escuis- inythp Ipacyt sequientd, foe rcharupmother types of

0122] ."NMh | " when used herein refers api mal
sofER3) LB Rtk B actor v PSSR yE XA BT ccognized
poﬂ}%eﬁﬂﬂ'@%coﬁ%?%}ld legiﬁl%l sARuREs ARt AR RSPk ) Structures and

enzyme, papain, results in two identical

Mdﬁ@ll@’eﬁ’-lml}ﬂ@S ﬁ@reﬂg’héfgh&ét . HnBWﬁman gud gonipeay New York (1984));
Inzfi RS Pioznezn %’tructure (C. Branden and J. Tooze, eds., Garland Publishing,
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fragnent, having no antigen-binding activity but

having the ability to crystallize. D gestion of
wa@ndochseses with the enzyme, pepsin, results iPCT/D82086/020408

F(ab')2 fragnment in which the two anus of the

anti body nol ecule remain |inked and conpri se
NdwviY—oahtN@ér(l%ﬂ)D;dandgTh@mm et Tte NE(uad'3p2: 105 d§P¥t which are each

rosslink antigen. [0124] "Fv" when

mcl%%‘ffa'ﬁg Sﬁeﬁ”?}é‘feg‘?rgmteo the mini mum fragment of an

antijppey  tTRd tehﬁt“ﬁb%eﬂmﬁeﬁra@ﬁieh@’@l@ﬂs&ﬁ@@@intﬂe@i’s @ﬂﬂpolypepude

antigen-binding sites. [01251 "Fab" when used here
thatdiagran amng-teigabednd/ ot casbpxariermpaal delpian, b@ér‘fﬁreif%éfse remaining
angﬁc? a&@@gnﬁﬁﬂﬁ fé%&hfaalotﬁ tﬁé@o&és%mdnfgh s‘i‘tuﬁﬂqn ttlhaenagtlfll!tlly-occumng

aln e term’

seapmheas dedmedrtfnn@iammé feomt akfddﬂeng[loth seliiprso rFeﬁgmﬂm@mtyplcally

r ers to t
arG,SERt o br b GBAD PERGP B ARePTE Dl oyt R g long, more
r@%@@ﬁﬁ@@s@tﬂo%ﬁﬁ a8 1bmpy Ql@ﬁatl@natqi’east A0t drigdiaeRistlong, and even
such CD20 pol ypeptide_to a mamal . “28 W0 2006/ 130458
m@@pﬁqﬁg@@b@t@g@m aminy1azgis lopg pEhe tegm “apaipg] %usegée{%%gpfers to
popg) gﬁ&sr\%fn% f’ar%%o glrséggg :‘rlp flalt ?ag %@g@%&e | e &ids that has
suﬁétmradasdmnty thabdrtiore of y deduced amitivedcid h@}mhmndewhiehﬂlas at least

o iyt AT %h%?lﬂpf%/ el sgedl fgﬁ@aqug@ % & R 2y Andegspitable binding
coggiﬁ%ns J(é)l &lﬁh t%5141dué|e3@ﬂ d‘sisucﬁ'f&ﬁﬁ %ﬁﬁreh@%b@Z@B?& ability to elicit

i ncl ude am ne, hani de Bhos hors or Fl and
anehqwré@pe@dm b:@uslamytorqxeqltm@% beqradd) ghility do d&dv&ascemplement

0- gal act.osi d I ,
oo EH LIS AT S, SRS EDOERIR RS s
ankifé ekid subbitngod Q)raaddﬁfhamm@dletﬁmbrmmmsmct (t@mlmosattmaﬂm—occurrmg

capabl e of inducjn ed ther utic
S%‘i‘f‘g‘ﬁ%r ﬁyaléawmcg 1@%@@?@8 AR Ae! &%Pw ﬁ?fﬁf ﬁgst% amino

cﬁrﬂﬁ h&r §nBerdr dusRd ﬁ&?%dél NehrloOas GOMYIEIRAEONAdtuAE P BCcurrin
ac g art n@gs exenpl |Of| ed byS ThtégoR/bG aw H|$ ye &
poﬁ}'mptlwary of Chemical Terris (Parker, S., E

d.
her ‘glyl lr Q?Piadéna@g %(S: I['i%%:ﬁ?]{\m%gl@\)s 11191%35@%9&83&&1 industry as

nonSpHp&itiediug! With Fiiﬂé;&:mdﬁeﬁfaﬁogaﬁs obj Jtl&fsé cﬁpﬁenasplaee péide. These
predom nant speci es present nol ar

types piopen-ReRIIGAPMRONAR %4 jerie ed?epﬁl%mmaﬁy<§| cgpé}?pgéoml,t,‘netlcs
Fawﬁergoﬁp bh%“)ees ‘i‘%glf{i%z{)éﬁ,p @bbeY a8d $¥hahast TAlY $.392 (1985); and

raction is a osition wheréin the o %
E\&pe et ek Jcdfedr Ches. 32(1" 122944 98 Bbwhichsge ymﬂoqwate@ barein by reference.

| ar |s ecul ar eC|es
1@&@%0}19 s a ggtﬁg?l etl?%e]% ﬁith,e ané 8&3 WI Bﬁecp Wo?qcﬂlar modeling.
P&RAP higfti0P ﬂﬁt bRadnRRRMly SthiRe e eraitiedlly useful peptldes may be
macronol ecul ar species present_in the conpositio

usedr ¢ pprefleqeatiny egnivelenh dhetapeiic %wr@b%aci%wff%? Generally,
petpgé%rgl\{gg‘c{ : aﬁ% E{n%tgrgl S%mp%con gltaﬁ%ﬁif ﬂs)%é Cétf‘depar' d g&’lypeptlde

onobgen
thBehad @ttiedheshidahpiopertg onplasinhécdogital acti)ﬂvgf),rmm as&human antibody, but

det ecti on net hods)  wherein, t"gf?b co OSI n co % h
haye gt 1apPIE BPtige éanhggeé EerIRbrRLsE ysap e?@i 1ﬁ5f°m e
glp%cgl?& )glfgg@Pe@k?NH-QeLbPHEd' aicer-ey-ot QéSHQUHL (cf%nﬁld frans), —

r to a cell-mediated reaction in
CﬁﬁilﬁizspeeCH((aH)ﬁ/Hm oxn¢ €@H1O+hdy @)qﬂroe@swp@ keown in the art.

rélg)stlfﬁ%(tﬂ P%B‘Sﬁ P’gmoéen%mlr@car%p afgae gc}nsegsus selq\lc'ence with a D-

amino ac1d of the same type (e.g., D-lysine in place of L-lysine) may be used to generate
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recogni ze bound anti body on a target cell and
subsequently cause lysis of the target cell. The
w@reomasosseel | s for nediating ADCC, NK cel l's, eRQT/@SH06/020408
FcyRI Il only, whereas nonocytes express FcyRl, FcyRl I
and FcyRII1. FcRs expression on henmatopoietic ceIIs IS
mdrel maihfel mptdesa Iﬁaidﬂléloﬁ, mmstpaggi mmdg«f C(Rameﬁmg]aannisensus sequernce
nununol
or bt g SRR Seatsaf® FadSioastay b seheREg otmods
knbPEGn RS AV: (FEEE And Terab!t 408 SRA [BesLheh. 61387F(a991)§ iM¥@rporated
5,500, 362, or 5,821,337 can he perfornmed. Usef
hewsfitf by rafprenes)] ST PEHMRIGAY Ading mterna Plﬁd@nﬁéﬁs}d&ﬁ%?%able of forming

4@%11H%Qﬁ (EQMQ tural Killer

m‘? gc cell mﬂi{it er tg:v}\?gclhycp thggggt%(%lﬁal ly, ADCC

act i[0115] of As rmeedmdranuﬂhe ter@@"m@h@bﬂ@#&m?ﬁepolypepude or group of
20 6/ 020408 ter . be assess

polyFGBINE 5, 4 ORISR ot SART SO EGLO PRGN 8 PR fiom the

foldfhg @f B@B%eﬁﬁd@ chaift\NASvif&/Shdee HbinBhstod hihdifB pacds OdAR | internal

| ement- dependent cytotoxicity" and "CDC' refer to
Sutfh@ shapeth and §h@1‘§9 diiiluiionn cpmplamestary e yhe figatymreiof an antigenic

de?e?mbaﬁ H’ érpgn HC tAIP %htlb]ph}/ 32;) # :y Ha@taetgtrQXeﬂéq?or?p c@tﬂbﬂgng two

a con I'tuen st conponent
idengiapl ;ﬁmemf poty@epiitie dﬁamsl,(mla]n pamhavmg sne [ M’cé and gid “heavy” chain.

which are.in co Hu S

Thgrv&ngb le Eegiopes! ea nﬁi@é@me Dnl?ﬁﬁh@?m ai‘ %é%@yebléﬁh&g R
| ar gg116yt r UglsUlsad hirefi rd'p‘itﬁéet&li e RIne Rf arr éh]cﬂ))odiﬂ[& binding
present in human serum at a concentration of 70

frag@eopdheredd, that uggBrenidlly bindsnigna|targsly site1)In qltffgémheﬁhmem the

erLne prot.

lhb g0 S RO B < 0 e s, 0o
tadgerRd thitdibg aferit |‘Esﬂ‘dcifﬁrfﬁr fmlre tHanlouk az[rgeﬂ'mad dnafe @ntbodiment, the

must be bound to the Fc of sfor % atl on.. b
(orgBive PIRGAS] PR BV Gy BFagl telo 1A e dagt site may be an
ep(t oper, N.R 1985. Adv. |mmunol. 37: 151) [ 0133]

ol e bl ood assays" use unfractionated bl ood as a
sourf0t1hf ndiRinding feigheotsdref. aBlapbepdyoptcapieduced by recombinant
ement in the e n

OSSR, et 5T AR b e TR CARAFTE "

fre(g&Mﬂ‘és) indlee Falk, qTHEbC | Ra )29 Bl &nd &ﬁﬂéﬂ@s])am htilsodissh QA antibody other
Ioo assays al | ow si mul t aneous eval uati on_ of

t
thayy pePigpeafchet Fhifyqotienahnanteogy df FaEHPOHR Havh SR s binding
s1t\é§ %&eﬁtlcilolﬁﬁ hgﬁﬁ@d)l ﬂb@&nﬁﬁb’ gﬁ\ﬁblts' JL4O8 s t&“ﬁ@ébt&nﬁ‘) a counter-

I nar Structure [0135]
redn@sormhrm aub exky:ss of argtbodn tredmncst thesmamnwrpftrocetpmrphqugé te counter-

tet d, of t
el ek o TEys b 0BG o CETBAT B Plnk P b s
85%, trﬁhﬁeasﬁ@a%ﬁn %wh%é ?a&n@rtﬁndlﬂgaééuy) chai n (about

50-70 kDa). The ami no- term nal portion of each chain
i ncl [Qab& a var qrdibbdy rr@gub@rplkgpclabﬁu@ pebulomal antipody, aoroclonal

an? 5'8(238 naﬁacfgl}lgi%rlg h{@&i f‘%oxy %%P?édball}%bgg# aaﬂliiﬂtﬂ%mﬂc ?]ntlbody, a bi-

erm na t1 on
spedidt Antlieidyne satalycio Astitvady, 4 egiheric pnulwmiyn, h Jumesipehaitibody, a fully

for effector function. U haji ns are
hugpagsaitibPdy AsankaigiRivRi antrbéﬁgfcf&dﬁ?lafwd%%@%%an bgplghgled in soluble
orBiftin Sfoﬁﬁeds v@%}??? Ifas gn@SvﬂHmtSd&I 8&ivad a8 herddk, p&ﬁker @fone or in

epsi I ne“the anti body's 1sotype as |gM
colrrgﬁ);latiogAWltandthblg Bmince spidcsdquenops prwvitled byi hewmriechniques.  An

BBy S D B RE A B R o

thaCdn@iBodiet tdf thBEinvention; exemplary fragments include Fv, Fab Fab’, single
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heavy chain also including a "D' region of about 10
nore am no acids. See generally, Fundanent al
wo wnsd4sgy Ch. 7 (Paul, W, ed., 2nd ed. RavePCBUSE®(/020408
N.Y. (1989)) (incorporated by reference inits
entirety for all purposes). The variable regi ons of
stegaded aniibyitly/ (seBQ)y dimario v abde region {Rbady)i duldisbiphidie ragebilized
v a%Fe reé% s(FngG/ 130458 PCT/ US2006/ 020408 [ 0136]
Hds i‘ntact antibody has two binding sites. Except
in b[(fl!Hﬂ]Ct i ol tepin Bepsifpet fihcludedt alp dirétzin tdéﬁan&lmnt capable of
bi ndi ng sites are the sane. ,1501137 The chains all
spegificpdipg éo é%fi%mﬁé‘?%%}}lms‘%f ggllireseryer. r Epigni¢ detgrminants usually

cdiidfip {)Mféﬂnéeﬂﬂi%mé cé: 5R¥F n}ld?éd’l]l?ég Sa¥h L hATWRR or sugar

vari abl'e regions, conpl ementarity
81d@tcshamsnamg mesgl bns n@t a:t@m fdve ERRHIS rtreeidimensimal  structural

t f
BRI SRR PR Pt a SR ITEs e prOBBIOORY o seid. o
sﬁumtﬁ@am BAld dParftideR Wlldiathe dt&@&d‘atidngwns@ﬁtjwh&lagm Cﬂ}é‘ﬂefh%ly <100
onprise the domains FRI, CDRL
nMrmtdmtprlﬁ@aldyﬁ Hhmdnt of amino acids to each dorral n

is i cor.dance with . the i ni.tion

soquieBE ortRrGRal hectst 5 Hird it Gafenpie: & cogpcal compound, a
mi:vade] &T@ﬂerdlmtcb@b@&lsoﬁ vilaitdl, mBebherddle, Mjan e8&f made from

and 1991)), othia & Lesk J. Mdl. Biol
bl&?b)gwgblxla@lml% 1987): Chothia et al. Nature 342:878-883

(198 0138 p ¢} iRy Y.

is a {I fi clll%f ehfgr?gﬁ{ihﬁ gorggérﬁﬁtgv% ng tv\g@l&{p I$ gi?erre])tcers fo 2
phrdaw pf Ial @b20 globipeptidd that hasda bMogiceﬂfoermmrhumﬂoglgal activity of a

ecific. antib ca ced a, .
niybeR30 BRI HE K BEICHER HOCP drbROIGR TS faip A Sejeal function
thiat PeGuRY RIm FAB" ackik AP BN - n2BRE, CH29- poly?é?ﬂﬁé Vi Aabregerred CD20

Lachmann din. Exp. Imunol. 79:
bigtegical #sjivéty ingludes, for mmmih B- bm&a@smmtﬂsfsra@l@ggz)

Bi sp C a ) .

Fr agath  nauy HAREY Phef el Bhecfitlotles W ab Lyt bl considered o
nﬁhﬁnﬂ Bireteratily) the bhaanalAnhurheadi es and Hunmani zati on of

Anti bodi es [0139] Human antlbodles avoi d sonme of th

pr obld é%%l as JYaeskpa dosnaptbodigst Phgdihes cnpyae, pE?é’éE’s sresults in two
idehtidal an@led- ﬁfndﬁ%'fﬁ@hﬁn@n%gﬁ/n‘:ﬂ@@tﬁnt‘Fél?’g B fenttN&nd a “Fe”

presence of such murine or rat derived proté€ins can
fraga@lt,t dxawhg ncamn@gcti-bmdmgc ectbfityt hut davingothieesbility darcrystallize.

l e an i nmune res se S
Disior 81 BT AT e peBThores L BEDE o AL hagment in
which |the &k b Qﬁn@fof 1154 aﬁtﬁboay pidlécutie Fnveal liaked Bodicesprifditwatantigen
human_ anti bodi es can generated through the
binding sHerc t TherF (8 )+ @@@@% had the abiily Roressbelyantigep. i nto a

r Ode@tlrz‘rﬂlm he‘ro” ﬁergl IRk (?Qlln{ llillﬁ’ 1m'rirlaﬁi§fr5£g§ﬁtof an antibody

ot he or ‘ani mar produces
thatﬁetahmdnodsant{@ﬁd@dogﬁtmnrmﬂ lammgmdnn@eglenmt ing fully

huma i bodies is thr h the_.use of XenoMuse(

str aﬁ’ﬂgﬂo q:lc?g R Hif0e %‘é‘é‘nregqﬁlt?leaelfrégn?’&t Bgﬁfla‘? jbody that
cdiﬁbrts@s Bsteohfas dobiath of]tﬁQ Qﬁl'ft*%h&'nzaﬁd {1 HD [doRRlin of the heavy chain.

confi ured fragnents of human heavy chain | ocus

and IThgmnmhaAh” refereié mvh@lwéih@mmnsler(c) strains
ranr geﬁ\i?ﬂl abl . %Jlé&sé)én QQ?I% | e% r‘%ffb Cgé;fél%hr% SmalWeSwl%utﬁg} may be

usleﬁmtbﬁgblwwjr ol dﬁicgsetﬁw ®sy avthde3the CD2Opolypept1de of the invention or
antibodies to such a CD20 polypeptide to a mammal.
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WO 2006/ 130458 PCT/ US2006/ 020408 anti bodi es and are

deficient in the production of nurine inmunogl obulin
wodosasl4ss and anti bodi es. Technol ogi es uti | i e€DUSING/020408

achieving the sane are disclosed in U S Patent

Application Serial No. 08/759,620, filed Decenber 3,

199606283 | nfbabredit ioondhbeket’ens ussﬂ(brherematnefﬁms Nosthe\\@idition of a

98/ 24893, bl i d 1 00/ 7
deEigp e AR R et P 55 Pty R e el Rutiresb B gl coppmatic
JatRl EhdrSli A edcBRanPRERbLE blyinyEfeup N RadiohRop ealos eadindBdes may
et a% INat ulcs)ITJ %neggl C$o. 15 446- 1;3'3613(11997)

inciadec [Hs UG ,chYi s YereBy ilncobpl @sg@nibybels may include
i
S R S Sl 0 s

peidans BAgetldmtcﬁmﬂdsy, Iheifmmekapdameqhobpiabda | ght chai ns.
Anti bodi es _can al sqQ be of .other hu n j,sot i’§ .
nclBHhg | BeD e BReHICH FRERL ST (8 Pasioop JetiR Sl to 2
ch £ @Jr%[ﬂcﬁhﬁ lof €om E&s‘?ﬁ&@éablﬁbl@%? §ﬁ1%§1'n§% &sﬂf&i &Erafpé@c[@ effect when
out 10-6 throu about 10-12 M or bel ow,
prmmdsmdadnm@mdnt@ta patidng mh@m@@nmye@nm‘ hergint %te used according to
co%eggap gﬁ%{ge 1tg|e| ni ﬂg%g exe %hﬁ % tblryotnﬂteCﬁfégﬁaﬁgﬁbﬁemctzona;y of
CHeBG6H TeagsS .(PhikeQIR, Eﬁbqvib(ﬂfﬁm Hill, hSaraﬁtanb'mh €3$985)), (incorporated
descri bed herein bind CD20 with a Kd of less than 12
hereimbyibifaenqen) and induce apoptosis of B-Iynphocytes.
n eng t 54 SH 5&5& QP%@ Wt bfectes is th
PR 2 REEBER S 0k Gy B 5P e i e
pr@dbixﬁﬁdnt/kgemin’:d prebant {ppy enlaameur basis |1t— @Dmreamumdaml then any other

. ga e expressed in cell e

iR e it bR i MG RRRL T R AR PR fction s

cofiBsili6n wheRsn R dUjeNshevien @nytisbabl Rastaionl S@peltot (on a molar
cell. Transformation can be by any_ known nethod for

bagiak ool ipergmBlsC YL BltesiSE PERSSENY Xigehltios gubsgapfially pure somposition
wﬂll %Injlfglsg Qnor% QEanem |88 F@Qf AL mztcnﬁmﬂ@élﬂzﬁ“ ebial lpijéent in the

avirus (or into a vector) and transduci ng
cohqnsmnom Imom tphefetably \marusthérorabvacﬁé%) W%6,b95%, and 99% Most

prgf%@ﬁ%{, ithe 8@” prp%%%sd %Isr g;iftk omigentlﬁp E%o%éfgﬁy 40%3@6131& species
caflnot 4R d&éote@ﬁldth@ Bathodition (hdombeineNise@ion Mehmeby) wherein the .
i ncorporated herein by reference). The transformtion
copositidn censigeessesiolyiob 2 sisle mirsomplsgilar pepigs.
tra rred“ r a »
ool gﬁi ]eo {1 gibo grqisepgrgfen{ &1&1 8@&8ﬂeﬁ?ﬂ§c¥x§&%%ﬁ8k%&%€ refer to
a defll-rhbdiatd readtion imnwhict @onaptdifineyrawixit ells thahnsfresst Iigdjm receptors
cal ci um phosphat.e preci pi at i on, pol ybrene, nedi
(FeRenéd-&c &a%‘a &‘]Z?ro Iég s MSHROCYIES: RGBS ¢ maoro?hageg)
@dr?é %ﬁ& 'aﬂtlib ?r c;nr?ta%élt ¥OUGhE %Hsgf%(l\e%’)ly 'cﬁ‘uée'l?ﬁ§ Gﬂﬁfé target cell.

i rect ol njection of the I nto nucl ei.
Tl{eOﬂ;ﬁﬁmnN&misalfmamadmﬂngl ADEC, aMXEl |callkd, eexpsesh oEtyRIFopnly, whereas

menARIeE SRPTPEGBL IFoVR g0 Al ol BFFe TR ORPERF RN clls i
su%q%zg% tg%&g 3o leea‘éﬁt%@ Bt RAVEER and I%ﬁl_loe)yqéb{hg REY, Iﬁ‘z%unol 9:457-92

anster ovary (
(1821l To dsadsy AHCE hetivikyi ctfraeryoleaﬁlb(pf oudress, alrmnktey AD@KE] @ssay, such

B BSOS DB n R BRG] 5888 i g, U

effe%to@ ceukl%} s@%ﬁ asEYIRACIER phigiheal Umdan@xsn&ﬁﬁlsae lcbigs (RBMC) and
unber of other cell lines. Cell lines

N@tarai Keﬂﬁraﬁ\ﬁidrc‘@ﬂ%r Sltemativdysw) asditionaliy rfbla@ﬁ actmty of the molecule
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determ ni ng which cell |ines have hi gh expression

| evel s and produce anti bodies with constitutive CD20
whovdiiagspr operties. [0144] Anti-CD20 anti bodi BST/@EB06/020408

useful in the detection of CD20 in patient sanples

and accordingly are useful as diagnostics for di sease
ofsihtxtess cais bderssasidieid Vies,ed.2, in hn aaddalt inode! duals ed tha disclosed in

e e S (D SaeAeBe TP BT The “Exampl es bel ow.

ant ijoE#0 antbhgrhRE: f@pendéﬁer@ﬁ&@kic&ref LRClgpdn nysfer to the
treatlngs tons and conditions resulting from CD20

- meohppisaish oYhish aptibesdigsscarnyput élmeﬂlrléﬂlmtf@mtmtls is inHeated by the

bugtphé §§@1§Sa @&gstlﬂﬁh?l ?"?sftec' gérﬁ g <o erFﬂ%n{ & ?he {llomaln of

ons resu
Ig&UpGherightyindddnasa iIBcdmleei wath angiperg(Huphs-dohdspdidd eSndinGardner.

15l drael ST a o D SOt AR P ROt ~410

kDb£peSeHt ah IR Q8Rind Bla BBAdenE a6 F0 p@ﬂﬁ}é{@%ﬁ& I@Rcims Adv.
as B cell Chronic Lynphocytic Leukem a

Imnygpohodpi$0. T 9gﬁ§1m;rmﬂ( SMO_)SGHJB% @mtqzasgs—,d;yn@qloey;,. @lq forms the

co}ngalfé%& ath? %{%Q%ﬁ&% Lo u &Ftlngﬂtﬁ %m%$ﬂ?@ oli" r1]1§|1\$ germmal globular

heb @ OC bl eust }bmlb(ﬁmﬂﬁd It}&;tlﬁz of I@d éor&DIi a&tix@ﬁogr}&dee fdr initiation of the

cu aneous f icle center | homa, r zone B
COF}P&% éﬁ%oyﬁfe olFEP- ég{s’r lgpunel. ?1;82) hai ry
cell Oiﬁdkem‘Who@é fibee @ssa&@’r&% U586 dnatediMRHQRS a source of natural

Bur k| tt's | ynphoma, plasmacytoma, plasma cell nyel oms,
efigotors. tB]gné ploatains| gamploment inf dxeaplasma,d tagethde rwith FcR—expressmg

ceﬁ\gdaf ei%e Oﬁ n%lcgac ra ly%%ﬁ!lg)gaga]f:ﬁlr o ﬁéi‘s o &Plﬁ[&ag A tn%ﬁ%na%uc?ear cells
(Mled:@p smﬂls O¥hole Bfdod ety alfoNsimiflahta srglulidiiad e lynergy of both
1 mune di seases include Crohn's di sease,

A%&&?érc@cﬁffﬁﬁm BReABIMS ¥ | asi s, psoriatic

art 1S ic S

2UEOASIS: U8 B eSO FumSELET AR Ak

ulcerative colitis, respiratory distress syndrone,
Aﬁni;ng ti § encephalitis, uveitis, glomerul onephritis,

ma, atheroscler03|s | eukocyt e adhesi on
def i[o133]Cy, TﬂH'Hahl@'aﬁmS&l}EEt@@dtﬁal ufBAN§ &HEWE 16 YREHPIBE a tetramer.
ogren's syndr orre juvenile onset diabetes, Reiter's

a&lrlé%ta%er is paippeed of ve idesticalipatre AEPelyApItdy chaiphraash gair having
onle %QE?E%%H@&@Z}(D%)}QMdp&lEY gt p@fl'ﬁh:@lé%ut 50-70 kDa) The amino-

Irat'e rorrbocytope i as as acute
teintinalpadrtion of kadtioiy imvheles @ yuiapler @gioand abondhd@ to 110 or more

i.di opat hi.c thronbocytopeni ¢ purpura, henol ytjc anem
i QP A A RES et i R eration o LR S oainal portion
ofeéaﬁéhhﬁ{aﬂﬁtd@ﬁﬁ& ar&ﬁbltgﬁtt RlgfbrAptifHakily %é}@ﬁ&bleafo@péffector function.

dermatitis, penphigus, Gave's disease, Hashinoto's

Hurhgr Gl ehiags a@n@hnmféectym Hepnseeand lcambdm ilight elrpanns. f Hpavyr ehains are

BT RS BBt T R e

IghEVIEDE Igaac,uarﬁl %Eﬁms pedtively. dingthire lightsatiidiarg canids, t83 Wiible and
2006/ 130458 PCT/ US2006/ 020408 choreoretinitis. O her
coa%awpqeé@naraée ifRcdaed “An &Pt BF aery 12aQrs@grepymino acids, with the

n
S5 L 030 08 45 BB B
Furidemienva dinnamologe |G e7 (Pails Béciefli, 2nadned. - X0D2@ Press, N.Y. (1989))

(1q%ﬁtg;o?%g¢1$§gl?%%%1ggﬂlb %P%yg%tgﬁﬁ 2 g)Hrpose [)1 srhte %gh o1t rgglons of each

light/heavy chain pair form the antibody binding site.
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anti-CD20 anti body, along with the SEQ I D nunber of
vari abl e regions of the correspondi ng heavy chain and

wo p@latiz@b@ai N genes. [0146] Each anti body has beenugi06em0408
an identification nunber that includes either two or
three nunbers separated by one or two decimal points.
I n $@436] casBlaus, aminjact aniibddyeias itwp badinmsitegmifixcept in bifunctional
eparat ed..by. o eci ng/ LNt e ljsted. However, in

or E’gﬁ%’l 1%%r§§§¥le§’35%?%? B{g’?’(glﬁgge%?re %eesag{r?t i body were

preperdy. Arhdahginst e edhitieshdassmet enecraldeminciiad of relatively
nucl ei ¢ aci d and, am no_ aci d Ee uences as thf par ent
coRseH(Fe HEamey prkyrogiops AFR)igeed by Lhrse hypgavaiabls regjgnsyalso called
g t i fd f each
o088, HERBR LR BECDISL TOMRE o o cc
painacd digned biydha frdmaworioregiving, stebliregbiedingfto anipebidigepitdpe From
re.identical. to, the. nces of antibody, 1.2. 1
N Eringt B hitico Sl gk PTG iRt tedafipdins g1, ORI
FRIOCD R FHR801UDIS SRIOERAC §he Assthinitait bhemimr icedy © daelgiomain is in
of the heavy chain 1 1.1.2 Am no aci d sequence )
aceardangr gty the dofinitions of Kabgh Saquertces REPrigy bk nofogical Interest
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adviini R BISEG seieneg gopdiing e Yalefe Eugton dhihe heavychain | 94
i nj ect | Hcleotisiesequenpe ercodingjthavariphledesion of fie ighfighain, | 95
be enpl dyénp adidseapenseicnedding tie[viriatie pmeien offthe lighiohpine 96
upon t{Eutlbsidrpeqience atvpdingithewriablkaegioné thefheavy chain 97
admi ni sAmadd sid seanéhceRBcodinhie tvafisble tegidicofithe h€ty.chain 98
Adedr dj Rk Yotidelseduzn®d &ic8HmSThd Milable18gioh OF tHe! 15dht Ehdie' 99
t he doszEgR, AR I8 cE¥ntdtind BEVERIe ?e%%x{‘éﬁhé hQUES | 100
%;BFE;}#CN@IGQF fs&{u e,qpq,@n,glqﬁ fﬁ‘e v 5 e & 119:1 of ﬂ}e ea\Z& ¢hain 101
anyifl |Monid sequenog cReoding the Vapiah EJE&OH ¢hifhe gin | 102
ef f ect| Nygleotislesgguenee escodingdhe yasiahjpregion of thelight chain 103
noni t ofr Achitn/ackbsegeeidesnaddingths aggatde rdgjort dfghakbightyehain 104
d 23 cr i [negclbgidRisBqueh el &febdifatthdr vt abk, region @€ gerticherchain 105
herdi n| ARAID R Rig8BR%E REcddin@thehitisHIE répidofBhe heavy chain | 106
; CﬁH&lE&:ﬁie sXq&ﬁGeeéHc%Hin% thé dable n%%h%fﬂ@[g%?%ﬁ C 1 107
cR 0 geq;;gnqe ¢Qé&ﬁg§§l§g‘yﬂ 116 r&6{0n oh ihe Higli} chain 108
powder leatide se g ke vara lerr,qg;.,qp,pf e aységham 109
__al so_bleAnind a0id segpencesaeeding |VIavalai¢ regiom-ofithp Beayyichain | 110
7adst. s Nedeotitlesnquetos ericodingdbe warblariegiahlof thetlight chain 111
t lk@r apeAigo bdipgaeideencatingithd viarabls tegier &f the light chain 112
p26ageNhilesiREqidiceRBERBIRS Pdrlplcaesionlof tletes ) eHaion] 113
havi ng fiHgnd f&@géauwe REbding AEVARRKL FobioPOhShaRN chid | 114
IIIUDC condttt+ons—are RKnNowrT t ot IIUbU SKT1 I eu 1TI1T tr1Ie
art. Briefly,
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dosage fornul ati ons of the conpounds descri bed herein
are prepared for storage or admnistration by m xing

wo b@casmapound havi ng the desired degree of purPCTUSRMDE020408
physi ol ogi cally acceptable carriers, excipients, or
stabilizers. Such nmaterials are non- toxic to the

reci pi|ddemide tseipretlossageding tht woblentgiat obtie liphptioyed, | 115

and i rcAmile deuf §gusncesiedimsthd RfabiCtegidiN S RO BER, chain 116

1 tr atlenudéidekeqRRet &icb@ihg HeORiabledEsibn S8tHeSheayy chain 117

GRS LoXTHAT S i SIS oASuRthE v A 0Hs rdzibh SIhEF v chain | 118

LI A T, ~

7%'.]3%I yclgatidg sequepcs chgim,'g' tﬁee\i?n%gﬁg ng}onﬁot (he, bhi fain 119

__g.gﬁal_u fmho 3oid seqhiencgieneading the Kariable reeion of the Lighiichain 120
such 4 wémt@pﬁwmeer SICPRing fieavaria eﬁﬁgla@pﬁﬁlegwew ¢hgin 121

glygi eAmingl asichseiquermeictcodingpthe vadabde fegjonoof the heaviycbain 122

monos dAidedtide Sequihsaaehding desvariabld regibabf the light chain 123

car bohyakhaicarid fghétdeRbcodtid #e 988a06 rdgich SRahé Mkt UER, 124

gl UCOY &Ny dIHHAR 3&quehite Efeddink BR> variasle Teioh BPine HeWPchain 125

FCT/ U32006(0 q%i’d‘*é’ﬁugﬁcé%h&du REEIRYe SL5h S 0y ohain | 126

SULUITIT AS S Ul

Sughr
S I ACIEEaE sapencs Sgnaiie i v aPIe 1Esion oy e light chain 127

sur f adtAming asi angerlcmmfaQIHgﬁﬁﬁjmh}wqgwn of the light chain 128

pol yet|RYucdentige yeastencq enpading thesvariablegegipn of thediavy ghein | 129

ct|i Aanimarideqharcashadey the vaniahlaigpgion ofchakeavyichaial 130

8 Fya e Qudléctiale s@urRatd Roding HeSiiabRdegion BeHenphothainlhe| 131

SCi engeA R ackl fGhérk eflodiiprthBRayatid Bt thd lipRicA&al T 132

T TRy o L SEIRn EBlcbH ﬁ?é\}aﬁ{éytéfrégmﬁgfthe%waﬁm 133

di ssolfo T O c1sS OTr L E VA= L, ot

B8ehi clle ming, acid st *gaa nce encoding the varisble region of. the heavy chaifi 134

Lz

LS \TAvawy LA® K C}}M 135

veget dRIgdepeqience atpdins e agable spaign ol
or _a dyAmineracid seguenge cyeading the vamableragian of|thalightehainhel 136

i ke can be desired. Buffers, preservatlves

ntioxidant.s. . and t | i ke..can be incorporated

T%Eadog?lé‘?%c ]W%%%em%utlcal practice. 101581
Sui t[altdH examl-€b20f amtithtiis nesh r plveaskerpRpiar affe@hSin treating
i nclude _seniperneable matrices of solid hydrophobic¢

SYpRgRR ARd Eoiiaens rﬁb‘t@ldhf@ 3Ry peessia. b‘\w @Wm%tth? aigtbodies can

inhde b &?s Bpr nﬁ%@s‘?@gd 639, Qh&%b i Mtumor owth, or the
m cr psu es. anpl es Tof “ststal Med-rel e3se matT i ces

anniboﬂildeaqinﬂ asesdiged withyedragget! and (deliger, a lethal toxin to a targeted cell. In

d@%%x( 2th dé?&%?(g ha%gp% gg%gilé t% cfl 2 d%@%g_lfoqe%ebéﬁsease states,
esﬁ@bwll@rhe%ﬁasu@&di RN discakam Tech. (1982) 12: 98- 105

or poI VI nyl al cohol )), polylactides

Bgedghy isopmsdifyameini 6?21(2@1%5’;1?9@ becswitched, for

XE“% egﬁ%yner i HYLEIB! B BB aflerM ympypg. For cxample, in

soﬁiefwﬂcem@tank/dsnybarﬁhredatreblé hﬂétgﬂkctﬁtn wlth thesggmea}ion of antlbodies as

thgrgg?rlﬁlgaaglg Lactd C ac! 2(09[%%/ etg? glgtptg)%:tﬁ%@[%g‘gg;%?ggﬁxmg complement

an@dPIPRIEHin@ 1n|d'éﬁfp'1é}néh‘%' gp&x'd&?t%y‘t&toﬁ@itg ((ﬁﬁg?mmg?é' ar8%umber of

_leuprolide acetate), and pol y-D f oxybutyric
1s<ztypfd; oéfEEnt;t@glegngt arp Cchp&ie Whithe sgmb,yme}ugu@‘d otitheet limitation, the

rofh e M 1. BREREEGA P eboBr bete 1Dk Mo, human

Ighy divagel BG 1§ RASBuRiOIEENS Mobthes RETHoEFImdnitd TR @zﬁf beoURsirable in
When, encapsul ated proteins remain in the

bod
coma?f@wtlmﬂl thetgeaeratiom ofarbodies 25 thezpgride am@oalyses;a@ga@gwmo that
u
o S s oA bR Ty PR EeR defle And pARRipating in
| mTunogenl city. Rational strategies can be devised
for protein stabilization depending on the nmechani sm
i nvol ved. For 37




exanpl e, if the aggregation nmechanismis discovered to
be internolecular S-S bond formation through
waolceahiBisde | nt erchange, stabilization can be aepti/e@s®d6/020408
by nodi fying sulfhydryl residues, |yophilizing from
acidic solutions, controlling noisture content, using
antippdyeapeadent aghdidxiiciyS(ARDT). d€het op fmgumpemﬁ nsctypcﬂ yhantibodies
mat ri x 0si tions. 1601. .Su
il carbRonans e e hdiae L RHRERY G SRS Ung morigg 1262
midiR BE2LPRMYINS USEE NERshnl 1BGI Ubddbl@art Q@A) &twINSe appreciated that
capabl e of mainfaining cr ystals in 40 WO 2006/ 130458
antigiesstheb eveogmepied B ﬁ&’ﬁéﬂ‘@ﬁuy PRESE PHobpay ﬁ??%ﬁé’%ﬁm the
ol AL AIERNL Pl WA BRNBAL L8O st it
thabaftbr iusin wdavérltlpnaidmhniques trt pppetikeewi bothieest. Such techniques

in BB TR SRR DD SUeh O £ BT Gy BT BRALERGDY s16,397),
cefERel flidlo€ tecBhiques (08 e. gl lS PARAON0$I,9148A, and §38D%18), among

82: 3688-3692; Hwang et al., Proc. Nat|. Acad. Sci.
othygn, (1980) 77:4030-4034; "EP 52,322; EP 36,676; EP

applollﬂg% |E Enégsw%ﬁ)gc%éapgdré‘l éﬁp@b@saﬁ%ﬁ%& disoussed herein are

fuldy 5414135451;1&&1’1@1; ER ail()zﬁl,tlBBdly ppBdsed d¥ireddusdige tofCRI it could be

tibod l.ati on for e ati ent 'IIbe .
ro R ol et APt b et g g0k RS 6 [y ety 12G3 isotype,
wlﬁfénﬁilljl%s@és‘sﬂx@ t}i@%:!trﬁé‘ FafiAd RloFork(FRMEh Héﬁne@ftﬂé Eﬂtﬂid&l@ s specificity
action of drugs including severity and type of
andisgwaoéits bﬁ‘@yty),ve&gﬁtmolg@Se wanlkstthen be ¢apable@f figingcoglement and
m ni str at
ro R R0 T O o BALEE L O BR8] B ot nd
pagidipdimgden@ad.ned by eit her in vitro or in vivo

nmet hads. [0162] An effective anmount of the i badi es
GosaRTEld. nbr Bereole S pSSton s Byt ¢ Havelpmin Codl Fl o per cel

llrféeﬁe&@garfe@ rth8XpERLBes YPRAYY Rk RABPAH 16siRR] B6&pY @8d another

ute of adm nistration, and the condition of the
mysemenCHOAedbedbthgh yell tipe fiss prspared rthascpofsenssest fhe light chain. Such
herapi st .to,titer, t dosage an i.f ol f
cegaﬁ?nﬂ lr?agief é’ﬁ f‘é ed ki alcFIZ§ ?gxpresgs%r% a% gl? %b‘tboggft‘a% ¥ isolated.
t herpsyt i c AQEdrafigly, Astanfibedt cmlldayesdﬁsagﬁemeghmaw aReedesired
from about 0.001ng/kg to up to 100 gor nor e
“sHagerd] AdiHes Fodiselissst 9ven o fan g&a%fe y Derrpyidag pjth at least
| « anti body
Ce{tgl?l qCE tﬁ@%{srgél e%éﬁorngg%mgﬁ{ t F]hgg‘b%éﬁ%éelgﬁ it{% elﬁde5| r ed
ef f e[mSZ]TheEmbogmemss obf t thies invemtiapy imczlucmsstblyle pharmaceutical

fo%&éftlgf{se(?fog%gfﬁ% r}h)(% ﬂ?géf a%:fegll(ﬁg%faitsr?ﬁge%gts or glseases Such

fo?f{;ﬁ‘lhﬂbﬁst KUl Mdike LBy APIRIMA GeR N o&it&ﬁ; "c]ﬂere@j2 Céffedﬂﬂﬂ? treating
he conpositions and nethods herein wl

Padmi@gwaé tcenditionsl whersufor sispaplec §D20e3xpresgien iip ?‘étmrglaﬂ?a glgvated or

Cl?£ ig%rggg{g St I}ged\}aa%é SIF%%S eRer a%ﬁﬁ dﬁgd) ar{tg)r Fﬂ'é[s ?réf&@ﬁly possess

adaqlLdaté Bﬂinht[yk@ spéEh@cSaﬂyftﬁkldTUDaOJ ﬁlfdlSprbfwdblled Bave @r adequate duration of
exanp powder s, pastes,. oj nt ment eI l'ies,

acpp §0 ailpwu fas infraqyert dasing Bnhwngs- o jogged BirolIar o dgtion will

alf‘()@ﬁ'f | g8 Sy Afid e &abediddy dos%&x@émlk@ @S'eﬁternate parenteral
anhydrous absorption pastes, -in-wat er and

rows ewnchi as-sobdutamoisorangameseulas lromwcar bowax

(Pl el oS ShySl Bofl cUEh SRl S b Bl Al Rlon through

st&ralE Fot@pn Mébidhes! Aol RI R UBIIOWInEI 1¥épHilefti6A And €sconstitution of the
appropriate in treatments and ther api es in accordance

with the present invention, provided that the active
ingredient in 38



the formulation is not inactivated by the fornul ation

and the fornmulation is physiologically conpatible and
wooboenaiate with the route of adm nistration. SeeT/ab®06/020408

Bal drick P. "Pharnmaceutical excipient devel opnent: the

need for preclinical guidance.” 41 WO 2006/130458
anPESdyUSTBO 6AnbR0d0 8rdiRe gy | willTox iswoéd irPhyupiiized . form or in solution.

210: 2000 t
Th&@&é{‘% }h‘)dgﬂﬁo%?’?ﬂo?ﬁ %{ngfa}]ly F%%Bp?ﬁ%detp? E%Bgt%ir.]ner having a sterile
acéZIRpbA; foig OR4ndpl€.)an kin®8 ch 8@ ution @A lofRial WiV ingd b hdbter that allows

|Ip0phI|IC drugs, and oral drug delivery-sone energjng,
retgigvid eplt &w forugign, scBcds 2 gIgpF: PEFcerBle( bp@ohypadsiaic mjection
nebljed! - Cbnpendlun1of exci pients for parentera
ormul ati ons" PDA JPharnz Sci Technol. 52:238-311
(1998)54nd tTherauid aff dntibsdy ddreimestmatibois iaddédrd evithl known methods,
i nformation, rel at to formul.ation

c. BTGP FelEsi R B 6B AR APGHPGPEl Miramusoular

inteRThBR ANdaBRer Alrh®BcAf iBhREsn Bh Qﬁﬁ*ﬂl@éiblhaﬁ Solifed.64d v¥ rsustauned
accor dance Wit h t he pr esent i nventi on and ased’ on the

relgese syptegps ¢ notef delgrit | Hrsoandibodhistprefeeabpy @fh@@@éﬁf% gpntinuously by
. [ in with respect to CD20, the design
ln%%%%t%ﬁie)?b?ﬁlg Q&{O?‘I c nodalities is facilitated and

di sqbossd t Anoaff&cﬁffe siblubt éfnaritibedytd be eSypbdyetubanpdutieslly will

I %a, gde, },r\ﬁ)é)iah %E(E}'t#e érgéﬁlugtg @Efegli\{‘zegg d .r%gtta: gggl)r/\inistration and the
cohfEUAE @H&' ient! @Qﬁc@fd%@%r qfist ﬁ@cf—‘ﬂxtat 3 th RS stStBhe dosage and
ant | body donalns i body-1i ke binding agent based

m@hfsotlherputehta%admm@gafmn 8T m@w@ objeire gt apsimal dherapeutic effect.
T}{%H{) glgnggtcgﬁgc? lﬂs é(?]rgne g{f 1y an‘ilggép?ﬁnt?lsa dgﬁrgg 1§: H% ?ﬁédy that achieves
thérdesifadl efect. Om%ﬂ)rolgfbsﬁ ofnBiet therapiis Radilyempeieredttiyo borpfentional

advanced anti body t ggr apeutics, where conpl enent
asgays 8F Py Fhei assays desribebp&e® t ri bute, it can be possible

to gpgeqte pAtnhﬁodlgse RERESABE] BRrch MRk YEREP L&Y itf &l ihixture with a

kill1ng through thé use of bispecifics, |nnunotOX|ns
phalrmacadmmllak@bqqtalﬂ@ cangien mylhes, th@@pw}c Fanpeiizomtan, be administered

1nt(arx§eggll?§|}\£log f(]blé !%en%?ﬁ(?] g?\l&?l%eg,l %26 ef)a i‘Yef%S tah?§1u1 O CB%%&BI aerosol
" (lydpHili2eot hﬁie &@n@sﬁféﬁ%ﬁi gl Cadn@inistdned ﬂaﬁréﬁeraﬂWdrwgmLﬁﬁleously
t oget her i) Si n%l e antibody that has one ch

as sfsspd g o s VB dhatherapragic fqogpositign should be

oSSR PR o p b ME A, R SRR o it
1sc$omh1tjaiaﬁpestabﬂlt§a ﬁhtsetmddlﬂsns:aﬂ khewnge tesaskdedi s thg art. Briefly,

o BerHoRy o6 (b wolingund Ravodtel bt M pipgprid; o storase or
adh AR M?t R9E8s 4he Zofibolidd Iy ingN the\\abGiel @égﬂed'@f rpuity with

supr a. I n connection with (IHBL see e.
phwlghqgg@l‘lyracgqpt@hle ciimiers, FXCID®Rtse PT CBOPIFEIS. 785(11 gpterials are non-

tov%;a g%ﬂe e eplgrﬁg ascfo’s%é(eg ean?l%%ﬁ%%trﬁﬁgﬁs' érfrl];gl' g d %ﬁ? 19(9Fde buffers

& AT gdtired
su€las TR ISEUE], tpﬁostph@teh&a‘dbe, abwite aﬁdtdth/aitdrgrrmcr e@.d phivs; antioxidants
i_ncl udi ng, without limtation, CDI6

sugh gs ascoEic agidplow mglegylpr Wf@?ﬂ)ﬁ%ﬁhﬂt@@@ﬁ @%@s@u%% peptides such

as \Z/géfél%flggxﬁ une. S%ﬁ%ﬁlﬁs 518 g /a% (2) 8%@5 ‘ﬂlﬁggm( ]g%i’azl)n) o am¥¥fino globulins;

hydrophilic polymers such as polyvinylpyrrolidinone; amino acids such as glycine,
glutamic acid, aspartic acid, or arginine; monosaccharides, disaccharides, and other

carbohydrates including cellulose or its derivatives, glucose, mannose, or dextrins;
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[01671 Anti bodies can also be nodified to act as
i mmunot oxi ns utilizing techniques that are well known
WO poobhso4a8t. See e.g., Vitetta | munol Today I1BCRBR2006/020408
(1993). See also U S. Patent No. 5,194,594. In
connection with the preparation of radiol abel ed
chalatind eghnessuch uas FEDMY fugedalegholoBighas néaamltal glosoplitol; counterions

su&lﬁg%qlsgﬂ {rﬁ%%éﬁd Hc%lglg&gl Q\gfa}o%%nnﬁgﬁg Se LV EEﬁIr ela\g@i{bNICS or
pogﬁagmgﬁ Rpy and Blotherapy 655 686 (2d edltlon

al stlﬁrEanggé_engﬁg %R@ggg ogg%oegglggc%tg}xﬁg 3(;{)1996%§ g‘fc?rdmg to
Cog}’ejhgl%hglggPétgﬁlcg’lﬁlcép%‘ac tic® a@4§esél7lﬁed Eiﬁ‘ dRQm@%ngoﬁ&e E@@Jﬂce and

ns and I ol abel ed nol ecul es woul

Prathed of Rlaurkdaky (208 4ds Lepmmc@srszlgame& Féidkang &wbhasherq@opé)) For
bunit ol |
xSl EHR o b RS e SARIE 1L, s g vater o

na?tﬁal%‘; B&C&Hlﬁ/gi‘veg%fﬁﬁwﬁﬂ Bite deb@né pehdindyt doftoRsd 011 at ma;mthetxc fatty
a pharmaceutically accept abl enég{rl er or diluen

vqhg:lep likw et olep@1@ e like Sambe deHEU fers, %S%Qt}ve&momdants
an%ncér Plgdé/a bse ikl J}g&qtehodc@d}dﬁg%‘ Bcceﬁ@d%hanﬁa@%t@ﬂﬁﬁﬁa@@&

osition, or a Preferably,
suc h[oasml b 0 @mesble c a&xahmlass edf f @ustmhed—tfd@at: meprepastions  include

segypmeghle RGeS o) ST L s tiohls repter o inFnE Bt Pibride, which
mﬁﬁ’i’a&se Rl 24 afe 1188 Jﬁﬁlagédlgirm&ﬁ assBSol ﬁﬁcrocapsules Examples of

phar maceuti cal proper sel ected fromthe grou
suahitedirelotsec maélm@,ﬂl atcm% pelyesterat dyeracels, (e-2- poly(2 hydroxyethyl—

I A Py 17 Aoy 2 607

arﬁialri]lartg%r S@'h@ﬁt Eﬁ:hf ,[(@982)hi2: 98-00M) mquhjll(}vnq@whnﬂigt Iarlyigcudes (U.S.
ent mne erpvatlves, u onat e

P Mo doACS; B PhE e Sonitpmpe of PrpluAinged and gamma ethyl-L-

AR YiGhaAeS ol tﬁéﬁ&ﬁﬁers Ca@¥%32) nhH4bi 56y, SnonPddgrdtiabliengthylene-

Eana 0gs, purine analogs, antiinetabolites,
viagk adotatd (lemgeret zy.reunrab pipg@d@hjﬁ chtlgta@mrg{gcohﬂ agtd ¢ppRplymers such

a%&g@%t\lﬁpgog%g% &?r%%%}e?el?kc%%og%de%% fcégtﬁé laélgltg%%ohc acid
&SN vdrolidHe 'a%ﬂ%olﬁDQQ%%S«ﬂxﬁxyEtﬁ}@d scid (EP 133,988).

arrpt ot heci ns, oxal |%P]at| n, doxorublicins and t

anal 491 ?rwhde cherﬁa&upb s etherleastvinyl ggoP aeslgqvﬁslp @gld-glycohc
o3 gt e i S 590D, R QIIER st ot o

sKdret Bimeapériodls. aAWhbR eh@pbulated ppateing, remalhcmwbb @aé:e for a long time,
(RNase), DNase | Staphylococcal ent er ot oxi n- A 1
they wemée@atarﬁtqr\ﬂgg@gafﬁ S RSPt RfeFRBATHS T POBTNBAbAAS resulting in a

GEP ALy ot LByl SRR AT R AR s

c4rn e Qles RO MBS prdtelhuﬁsngmm dependieg ©n the mechanism involved. For
positron-emtters, an mtters that .can,be
exeRios t e RERFTERRMR GRECHARIFD T FEAPX B Rk InteimoleCilar S-S bond

ﬁ%}ﬁ}aﬁoﬁ Whltotu%fxsdl fde hBRBAY tstBligatibRicas At Behiseadby @fodifying
er

apy. The ra |0|sotopes descri bed previously as

sulftefduyl fesiduel, alynpistiziog, fr@no@h@gtﬁobﬁloalﬁd centepdling mgigure content,

al so _usef. t her [

s Grerprodln ufliste S Pl e phbid: plf SLARRLAons.

ant hr Mg' i n%téb&bre&%se&&d@sﬁﬁﬁ@/alsﬁ%5ﬁde preparations of crystals
PCT/ US2006/ 020408 doxor ubi CI n_(adriamny tal

off o entilsidyi swspendad dmpsiteble fPatleians; %Pa‘&%t% (Rpinianjne crystals in
carm nonyci n, epirubicin, esorubicin, and norpholino

and substituted derivatives, conbi nations and

nodi fications thereof. Exenplary pharmnmaceutical agents
i ncl ude ci s- 40




plati num taxol, calicheamcin, vincristine,

cytarabine (Ara-C), cyclophospham de, prednisone,
waolaeoaasoabs ci n, i darubicin, fludarabine, chlorarbDws1006/020408

interferon al pha, hydroxyurea, tenpzol om de,

t hal i dom de, and bl eonycin, and derivatives,

suspebibnat Tions prqmﬁatnmsilvﬁhenaMGOtu:d étdbelutenﬁouﬁllyeémfrmbgntonealy can

prwﬂﬁsﬁ%fs:uafa%@ﬁihmse. ke R Srm SR o piade liposomally
enErQ%Eealmﬁgoml Lbﬁosaﬁfeg R6h@in®th Behonfibedies id pr E‘reﬁhﬁy methods

in the above enbodi nents, while affini yva ues
kngwm fse senig . tPahto. dDEéerSalc?tloﬁ@stéﬁlnetkfé d&oi.nige. t4awd. Sei. US4,
(1%)?8022%88%%%? ”gﬂ wifle DA b J%% , At el 14&%' Ao fHS‘/?tét@QO)O% 18%-4034;
Emss,em';afems 67 6; [EPage, od; |ETOH<§8),949|; hé2, 64:1 Japartesmplatag application 83-

R o s S BBl e
t 0X'[0161' Nt OTHO Q&R off @B@tanhﬁod}h?orﬁﬁ&ltlbﬁdfo?%dgfvéﬁ Watient will be

such, antibodiés with a per cent
detenmedédY| thaait@ﬂll@phymlametgkma bmte comsiddrataen wirtouafaasers known to

Thys, in.o nbod
miHP e aRicH 7 ETRE e B soP R AR otidehs £ o Vg s e
tired Bh@ ir@ﬁ@)éf Qﬁmlmﬂtﬁoﬁabthéﬁtﬂedﬁaﬁ@[s el othes l:Hl@dnﬁSlnacal factors.
percent internalijzed antjbody, .and can be froma | ow
Thygangatioely pHio0sveriseasy a%b%det?mv%dr b2 ﬁgleé HbYHP it ¥yo methods.
0.1- 5162@ 104 11Qr2Qive2 Qmdlnt %9 t‘ﬁQ antﬂbgdi%§ dAsermed herein, to be
50- 60 0-70, 70-80, 80-90, 99, and 99-100% can be’
enaalWeglrthafapmtncelﬂmWJll deendi Fir etxemabp upel dteeditempelmeoknectwes the
skill (in.th irabl.e effici

coff o apta iRt BF GRbEBb Ahl raen (ERRURY: i profemed for

thé Serian®d| er tHeedReSOah@hRMiFIB routt e aﬂ?ﬁlﬂﬂ@traudhf as required to
anti body that can be adm nistered to an area, the side

obégtin ¢he spmak Herapsriic sHgetade Mpical daly osagenmighy gange from about

R
Tygictlly othe clihieiani willppdminider dre thespguticlkantibédyr unthle dosage is reached

AP s Bet GTERY AR FROFC O LRRLIETy B Qo afonitored by

coBPSRBL A8yl B dRaMERATekdin.expr essi on of CD20. The kit
- conprises an antibody that binds CD20 and neans for

i ndil@83Ing ¥hwilk dacwipereiagd theé adarinisdinp of dherepegtic entities in

acgo %1 %th {he%ro %E“uoni Qe Fkmb B @&%ﬁ Vsiﬁbr?edéﬂﬁﬁ}s%rec?arith suitable
|c e o nanu ure 1s provided conprising a

caﬁi}mi ,adxBiplients; @AP roltlﬁa‘r ngerdts CHTTAGS ifcoporaeah imo fomgulations to provide

. anti-CD20 _ anti body, and a package insert or | apel
ImPFRYeE ARG deltversh doleEmsestid Gt B dbeis ém%attornéatwlude for
[ f
PSR B SO BISPLRS, 0 i 1§ R aliofc o anionic)
coaniningD26ickat (shadas M@oﬁ@1@%6/&l§ﬁ45®3uga‘ws anhydrous absorption
PCT/U 2006/ 020408 tCon‘oF | gns bowax (polyethylene
Pagit OhdbpTehds PRY (VR INeRt Gt ?lﬂ‘éd ?{BP Oﬁsn‘éa;’? pEex (polyethylen
ol 9l i Fdvasod S1Quldr NQeaids) Olsef@Yolid Velsy €and NseAil@blid OMixtures
to the conpounds of the 1nvention, conventional
cosiginieg garbajeate Ay Pl ApTERQIBE MK (cans be Aprrepliate in treatments and
A r
thesh AR B 2OV SR ind BELA AR, HroviSQEHRL 6 RBVe ingrodiont in
thé ofdrmulatign c it egor irﬁStlvand ant ith¢ ufoomukgent and (fhe formulation is

p@¥18%g&a Hé‘G%XPﬁH S e g)?sral%;l}a g‘?'mgtla irll‘gﬁta (of administration. See also

Baldrick P. “Pharmaceutmal ex01plent development: the need for preclinical guidance.”
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doxor ubi ci n and conbi nati on thereoff such as
Fl udar abi ne + cycl ophospham de, CVP. cycl ophosphani de
WO 2006n80465&t | ne + predni sone, ACVBP: doxor ubi ci PCHUS2006/020408
cycl ophospham de + vindesine + bl eonycin +
predni sone, CHOP: cycl ophospham de + doxorubicin +
Reguh cbstoln ePkarpmealln [ S;Z(ﬁbz 1@ERIOR2008Y.c | Wphw s PhaffLgephilization and

oo QAT 205 ARG, Skt PP HRey1-00 oo

ClﬁYI%IQWN’S‘EﬁﬂdB dgo 4hlhd/dirlilgé laﬁﬂ R dlugl@neBL fasdeRerting concepts.”
| eucovori hotrexate + doxorubicin +

J é’ﬁeu@pﬁr@s&ﬁéﬁh%&m (AOHQ} i BeWolk e @ edromarshdiup) od dexryients for
paren?ééﬁ%}‘rﬁhﬁné"n I”%A)z %apm S2f T eﬁ%gﬁ/@%B%ng@%) and the citations
ni sone + doxorubicin + cyclophosphanmde +

thﬁBmpfamadditianalcgmfmbom eclatell| te dloymilatiensy iencipicatsi arel earriers well
nmet hot y exat e + ﬂacgucm{orl n. (ii) agents which inhibit

knowp de prargiacey g behieysty £ or exanpl e net al | opr ot ei nase

inhibitors |like marimastat and inhibitors of urokinase

pl asm nogen acti vator recept or function); (iii)

Desigi aidtGanerasion 9F Ofiten Therepaiiticsr survi val  si gnal i ng

TSR, BLAFARARL AU, 0L A5 I i o

thcagaﬁnbmhethhaL)afi) pragiucadt ind abaracterizceperoin withi fegeticeso CD20, the

degifg%olfeﬁ@{:; ea&%@ tie!]q%% aIL%lSes di %%%&?cf%_%gcﬁscﬁ ﬂgmpe o% skill in the art.

S\Icﬁarﬁ§ﬁaﬁftﬁ§ Gnélid, B fiRus 1PhitdehOaivHceK | 'aﬁﬁ§&iy‘ ﬂﬁkéﬂehl@dss such as
seri ne/ t hr eoni ne ki nase |nh|b|tors

b1$mhl|ﬁI§| angibedies. nimirpinodyansg fradiglapeled athergp@ﬁm,u ‘ﬁgi pisleeigidody V

doglflat%?saﬁrztﬂbg)gil r%i?kce bgr?dérﬁgkgeng’ %ﬁ %‘ﬁ@%‘éﬁl zisﬁag}o%lhsl\%ff?ldﬁ%neratlon

ofefeptidé shepdpevtiss l,ﬂeﬂdf thepapdes, Ipehicalarlgrmwalbbdim tantisengd drerapeutics,
exanpl e th anti vascul ar endothelial cell growth

ang gaagmol E‘H’t‘?sbody bevaci zumab [ AvastinTM,

ant ippygsjcul af c@r&@&idﬁe%itﬁlthgt@%ﬁloﬁla&ﬂ &fvaﬁ&‘a@ﬂfti‘%dy therapeutics,

ant i bod| es such anti-KDR anti bodi es and anti -fl
wlzame icboyhlessent danpounds desictblastitiheiseit einsed @Q@@blf«‘ ﬁO sidestep the

56 Sgeadh SBhe A QU ERARE At g lprmunotorins

or‘{m&llasélﬁa”&be@ﬂq)monpounds that work by ot her
nmechani sms (B_for exanpl e linom de, inhibitors

i nt d§1¢4 avBar FW&’B‘?, Sisparidic 2aHBPdst &1 by gelzpsa%that comprise (i)
tw%%gﬁ.{)c}(ﬁg ﬁ L{ﬁbaﬂg/t)ogooéﬁ% ahd Ln%ﬁé‘ctHlaasrec%mﬁgleeﬂe that are

agents suC retastatin A4 and conpounds
codjlgaﬂedstegethefr, I(uh)t eismatd anitlodPahanias Apisl ¢h:aat Bpmsﬁfwb CD20 and a

99/ 02166 [ 40529, WO /4166 2224
SER 026851 BONNY BADBAGEN AOHAHLLYS that hes

spfaéiﬁm@?(%'fmoﬁl Om9eandhing hotBérendidegiet egu&pbisb&nﬁ@raﬁﬂb&ws can be
i sted above, such as G 3139 (Cenasense), an anti

geb@ﬂatedamngsf@dg@que@ Vet pregwakld knpiwpialey e&ypplﬁatzh@gmectmn with (i) and

ncl ud| X t P
B4 2l AP AR5 OB PRRSRcoR s v
andERbnhgRia wilh r(ﬁ;ts@edegnz’yrﬁﬁnq@ker etralgbtther @py«)er (Suppl,) 7:51-52
(mﬁjroaches such as those ysing cytosine

d a
riBi S e dsceandenSS LY P4t iR Sl o RGhsyampte, the
@(ﬂﬂi ns%@ﬁﬁ@ Ps&sbd ﬁad @ﬁ@av@%ﬁhﬁ%ﬁ:ﬁvéﬁ&h%&@ﬁﬁs t1f9c:1udmg, without

erapy or ra erapy such as nul
limiesiost &dé 09@)154t(h@raa@y})eo ana. 18:127 (1997)) or CD89 (see e.g., Valerius

et al. Blood 90:4485-4492 (1997)).
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(viii) immunotherapy approaches, including for exanple
treatnent with Al entuzumab (canpath-1HTM, a
woseabmsal anti body directed at CD52, or treaP@EDNB2006/020408
with antibodies directed at CD22, ex vivo and in vivo
approaches to increase the inununogenicity of patient

t ungotegel | Antibé@as tAC blsonbamniddiftedt akiatreas Shetundfxins utilizing
interleukin 2, interleukin 4 or granu] ocyte

‘e“rhﬁtq“éia b@emﬂdﬁm@wmﬂ Bt $G At B712 e dndy 1ie?o2 (1993).

Sed) %?sro %teﬁ?i\]lo 3116 3Y4., Sﬁ?@orﬁﬁcﬁ&?@hﬁﬁﬂé pPpbfition of radiolabeled
nonoc ona ant |bo ie€s inhibiting CILA-4 Snctlon

antipdieq sindismodifing antiteand sk ean eldo bmmdéy peelplasadsm]:lmnaéeclmlques that

ar%ﬁx}ﬁilgicgg\y%bgﬂéf e%srgqeeggg L Cu(r: Caél |1n a(?%zggi %&%}Shothempy and

BioBF PGB8 586 3d BﬁtlaﬂtChdﬁQBrQh& moﬁg@mdspwpascott(nav)an (1996)). See
i nhi bl tor of roteln egra ation such _as proe

alsoni-Bi tRatensyNes-a<h i1 BAdeh 7100 e 837, £x4)2,990 °(RE 35,500),

5, Q407 3@@%7@0& hetap gf'ﬂnﬁuﬁ&ﬁ?ilﬁéﬁfﬂ@%d?QEbﬁé@%le%ules would be
ch use peptides or proteins (suc

likaht tdo&ill edlsoexpredsuigl theedesized alultimerp teozyndo mabunit oligomerization

constructions ich either s tor nds .
OB I PR GTOR CoPBORSUORY G TWBeT G e PEs B gy eective
an‘fduﬂf‘ Al th&InfiBed irflUSsobRLiSN RARE Q0pHaeBed¥uditaltie géRgAbleOBarrier or

| oner ed expression |levels) [0175] In one enbodi nent
mbﬁﬂ@hé“ﬂﬁ#@ntlon the anti-neoplastic treatnents of

the nt i t [

t o LG, o B pAHE HOPRINGR, th BiR002 Sl BILE'b an agont
(e. @\/Eﬁi)usot(ob@,rplmmmh&cdi laempnﬂhemancaubam) etﬁdﬂffbﬂablyl, athh antibodies

factor tlbod gevaC|zunab Aya

C ' O
cap ol 7 e ipirooBt R R P acl LARRTTS FAE E e el nl’fﬁgﬁ)smg D20
or@Bfid Mﬁeﬁﬁ%@m IrKRRhARE | iPRELBRNPIedibat the |dh1g possesses the

anti bodi es, conpounds such as those “disclosed
phiarasentical prapertpaclesied fippl the gtoip 6 aMinqtic2 z@@tmmnumetabohte

?7/ 3?%%2% 1%/\0 glt,]o Z:/ 3 a?dld O?ﬁéliﬁg’ akntlb OQQ/ 4%6%%52 aﬁ‘@dcombmatlons

nmpourds

thereeh Atiesdrag (cfaﬁrbeemwécbfrbmnmm gteup iofi mlmgenrmuﬁﬁrds ethylenimine
integrin avb3 function and 46 WD 2%&6/13 458
depstiOs20bs) oslfumelss, HHGEYLTas: ITHFeNSn olifothe ogihes diofeAtyclines,

ta)@'{?eg hedRveNhLRofhe fduﬁn HnQB8H! GutiheabRHEsS %tunetabohtes

the’i nvention are conbined agents which inhibif t
anttiprotiss, nendyinreas epgodophitilptoxinsg atinuas cq,qoadm@motch@lpleabs vinca

I R s SR T e

an't oiﬂ@fig@ac%%taﬁh t(u?&@ 5)1m Ins] R@&ﬁ?faﬁh, doxorubicins and their analogs,
65( 10) ;. 4389- 400. Addltlonal details on AZD6474 may be

m@dUWﬁﬁmﬁmRyéﬁﬂﬁﬁVEdge (2005) British Journal of

92 i .
| nc p%9 at egl’{%% 1re éfogstg%%% flﬁﬁﬁ‘%}hguglhé rﬁ idn%spééﬁﬁ?ﬁal&{a@ ékotoxin

(PEDI,(HRW PEG’B,OdiphﬁBlﬁa afxid, i, nmar;tabnn alplmetoxﬁrulsbporhu miknnuclease

s gﬁﬁﬁ%&tﬁéﬁﬂ@wﬁocc Ea%tﬁ“%@ﬁw %%%PH Nzﬁgm% gelonin,

P&Q&Jﬁ&n&@ﬁ(ﬁbt&ﬁﬂ] Al s RAVIBRL, JRbiRRIRS Qﬁ@fﬁ%&ffé%ﬁd’i@)ﬁhereof

si mul t aneous, sequentlal or separate dosing o
t he [Oh]vi d@abmpbnpﬁma;hmsot@pesuh@ludfr eanm@fwnltt@@cwSltron-emltters

?ﬁlméa])(? I%‘Ex}kters gtgc%xg?)tﬁgl& olr ?3/ abga%ogcce {glgsra }ISa{“? i)gta-emltters and

alplesigitters that barh bé h@ecﬁﬁﬁ&ﬁ&apﬁnl}l& ﬁﬁﬂﬁs’dt&{ﬁ@ described prev1ous1y as
erei nhefore and the other pharnmaceutically acti

usgf fer RiPEAPSHICH.t @rOWP%Q@ 838Rg TP a?\h@euseful %(/)r therapeutlcs Non-

limiting examples of anti-cancer or anti-leukemia agents include anthracyclines such as

43



EXAVMPLES [01771 The follow ng exanples, including the
experinments conducted and results achieved are
w@easitseds for il lustrative purposes only and arPer/nst006/020408
be construed as limting upon the teachings herein.
EXAVMPLE 1 | MMUNI ZATI ON AND TI TERI NG C oni ng of human
dosbRBidd as(ﬁdrdm{ﬁiﬁzﬁ] da-lﬁtoalllblﬁfxlA (dasndnswligt edddrnbitinRAJietorubicin,
cells usin 01 B RNA I at i sol utjon
ca{rmé\mrrv’é%lt %r cingsy PS@H&%%O&“ heligo d‘?rﬁlg sppstitygd derivatives,

i RGL YA E ModifidaASds’ tHelebP nEx&ﬁﬁlaﬂup\l{&iﬂb@é@ﬂalegents include cis-

traviol et absorption at 260nm ( Bi o- RAD smartspecTm

pl@ﬁ@ﬂ) tahab ralichoymigig wbcising cRirebipe (@ardom elopiesphamide,

t. [ d
Pfégc“&%%' n(gauflor%%ﬁénn ng%au li)‘N@ur erdayg?%éf ?}ﬁé{afrgbnggﬁoghé%%n alpha,
hy&fd)@ﬁﬂﬁﬂ ten20ldmids thatjdoifide dndi bleogryTay) amlﬁepmtmrcas@matwns

GEN, _Val |
an{i@@qhgﬁanqqg ﬁﬁ%gqf} | %refeA{laly,atE\e faBLT DeeE ¢ eo%l e]?_@gl}levﬁ goxorublcm
m%%gﬁﬁodgﬁ?mﬂ;mg%%%ﬁ%ﬁﬁ 3 (SEQ I D NG

0180] Reverse pri nmer

5" ADQ@GAAGAAAW@A(D'ETWB&@@ by sme)of| gkifjgn Hgyrtam \fpy above
006/ ?igmvg % C%%%éq L[t%sgdl T @cof) qgn be.as imy ortant or

inftia enat uration
m&féQscf Ql@péld[ﬁngcﬁh thd QJaﬁL(mlaeS’umftloﬁékE the anffEbdye cﬁmdsganm for an

for 45 seconds, 72C for 1 m n and nS| 0
imgyenogorip (toxly asfasiteswih aysrtibo E{ Bh i) a%:%ﬁ §a e Fhiipedy to the
ta{%tc' ngnv%éjuMula 82%? i#8bme |e§1%551%%%r ﬁsié $he infPhaAz86bn of the toxin

aqui c extraction Q ACEN, Val enci a,
m(EA)heamil Ithagas emb w:sumd 'Fmdlnegéﬁe As(m:w aﬁgbc@m Bith|shigh percent

mg%\éaﬁ t\iq)rb?fm\}gc eg}ra ?Hﬂ\l/&'[ eosd{euﬁi lcrn%(; en%@%ﬁ’@‘i&?r&:ﬁmbodles

whB chefipie hifaciemyl i tikteinalivaidnused cotfte‘tﬁplhfean s rhlg]h i afficiency of
Clones resistant to anpicillin were

intraaligation epcbe réwmétaéa PEESEDt RieTAliz ﬁ@@agat z a& IPS from a low
Jéﬁ‘es\%rfoob)l Ngglgé& o8 &gvgxﬁg)l Ce?sﬂod News EBrgkando, B-0b 230, 30-40,

ation pr oducts’ were
4@@&,@6@6&@ 6967@; 20-80y 3@80, 90EHN asé@aelr@@&fscmbmg high efficiency.

I %,%g{?g]@n Y & r‘q?fépﬁlddnt% Iéi‘ého%&gfeq% { Itﬁ gwngy ¥&Phe different

m&ﬁﬁ&%ﬁ?@rﬁﬁ&f‘m&ga %Ff&rbﬁiaﬁbQ tile ac&clhedggent, the amount
grown 1 n DVEM 50/ mx) medi a suplerrented

th
ofl @9ibeBR, that cmmk@- z(gnupléterqdeto BD SR tppside; ot P Ehe antlbody-agent

Pe

T A LT B 4 A B o v

293 F[(ﬂnd] CHh Kthee e;hbs@mntn,gthh i oelods AlidchEe@ bO®irREaydatn assay
| nvitrogen, Carls . accor

. h .
Kidan b deiarain of GHEE PURTFONAR THSHEHBRIPOR o 5F Ut epfder to sereen
fof(r°£ A& 400¢ %115%916% %b\éﬁ)glal?éﬁ SR CHaneEs WM eRprbSdorTlof @3B0. The kit

Invitr ogen
comprises an antlbody that binds CD20 and means for indicating the reaction of the

-

antibody with the antigen, if present.

[0173] In some embodiments, an article of manufacture is provided
comprising a container, comprising a composition containing an anti-CD20 antibody, and
a package insert or label indicating that the composition can be used to treat disease
mediated by CD20 expression. Preferably a mammal and, more preferably, a human,

receives the anti-CD20 antibody.
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CA) for two weeks. Stable (418 resistant clones were

stained with primary nouse anti- human CD20 nonocl ona
wa@ndochswys (BD) fol |l owed by PE conjugated goat PCT/US2006/020408

anti-nouse 1gG (Cal Tag Laboratories, Burlinganme, CA)

and anal yzed by FACS with FACS Vantage (BD, Franklin
CduatiéstiondJ) . | nruni zat i on [0184] CD20 expressed in

" human_cancer_ cel | |ines di_ and CD20- )
cel 11817Hr e dhe an%ge%asgﬁttﬁe@wm 3{%@ Rt 1% b CH?{@Q as a sole
r | 1
895 0 RSN B, 8208 BB B cion, convenins
supgetagsbcu@emamwm@m&phg@l m@m XEA Bszn_nsplgmuona(m Gadtotherapy or
chfﬁ%eﬁpg ﬁL%&?&EA Q()w%g(;nchﬁ\é[go%e m&g%lﬂie fNﬂgw categories

se ani mal's Were
ofuh@ it 4pagtsr oute for all injections by conventl onal
neans. The tot al f each jinjectio I
por (yiRoxio Sty ieh o Juiarab g -HebIsgoe RdgHB e, chorambucil or
: ERANR de, CVP:
og T P AR ERon SRR A PR o Rt oieslae
cywmdm@e[ﬂmayst@e HeweddsanandyeVERd dakerabigiay £ cyclophosphamide

f . di A .
+ sHR o LR HaPOdathl e Choor BPRobiatieh - Uoh8rubicin +

vighané .+ DaQinlisoaph ONOP: Celcldphvsphemeties sogiitak@tdrody + vincristine +
grinding in DMEMto release the cells fromthe
Pffdfé%ésm'%@% anetieitexate fpblgomydp SrRaTYRC RV lophgsphamide +

vui?os Istifie H&aﬁféﬁﬁtsgr% dea%ogoﬁ% 19{}5%‘4 L pehmetBexdid Il §@Rrubicin +

ﬁocyt es was tot l et to resuspend .
cycnmphwhhml@ehtvmpnbmne +qmcqmseanelfyqed Ld@smg btlar@nqu Jofeucovorin, or

0+ ' e I|on eIIs cells .
e | EHROM e ficamBat  dogoriiein of Feifphoiple °F elcboside +
y’t‘@&ﬁﬁé %w%ﬂgféﬁl AbindGstinRr+ thothBireitses leutbeorin.
magnetical | y-| abel ed cel | susgen5|on contalnlng up_ .t

108 (pgsagﬁmv ewhigh | ighipir cagper: eelb ipsiont o exaapl Psl}‘leﬁﬁggprotelnase
+
inhBRISCUON bl 5nd ShMER0RNE LRG0 YIRS Ao Al receptor

I'Uent was col Iect
fudR);negati ve fraction (nost of these cells were

o S B8 05k Y R T me
1nﬁ@ﬁ§1%<(3mah@é %rthﬁlfQJf& E&%@é&ﬁ Bt 5§a1‘ﬁ§1te| ailltﬂaual@b dﬁ@@ﬂeﬁra{gﬁinst B-
earney e a

. ol .
LyB)3growdy fictor 5@@;@5 a@)bodtes ééor axar@ploﬁntlbcrﬂlesmécfw 4galnst CD40 or
ur e was y 0
N S A LAY 550 SRR P Yo
kn?e%b: 1ﬁhi\b€tﬁﬁ firfde adriad/ thiyebifin® Jdnagd 1ﬂ1f1bﬁll$1@ NRERK Sﬁ)Hnb?tdn@nmlubltors of
Cal Biochem cat. # 53702; m. in P or no
surgrd sigalingpieting weh asHeh?, ?f’g?%r f%ﬁxaiﬁﬁeﬁa%%%%ed to
st o& %tﬁgé%g&lgca btk tsﬁc]?'ag thé\@ ﬁHﬁHQH&'bﬁnth@Be?fects of vascular

adj otal volunme using electro cell
enﬂumehad soWtl femr, FoFSapiple thd Sut vaselar ShdptheliaCaelk growth factor

a Sggg%e%}@% %ga{s]es. ms,f?%et gstcﬁ%f fglnggntjglbaga ér#oxf/&fz Eféc%br receptor
an%HQ@t@@ At IRDR @r{m)\/)ﬁfés ahd ehti SR D hiib et 'c@rﬁp@ﬁ@stshﬂl as those
I's were resuspended in 40 nL ECFS. This wash

dlwé@sedep)edntgmagg@{alt Ratenfe Ppplicatians Wér 7/22596, WO 97/30835 WO
97/3285, WO 98/13354, W000/47212 and WO01/32651) and compounds that work by

other mechanisms (for example linomide, inhibitors of integrin avb3 function and

angiostatin);
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resuspended in ECFS to a concentration of 2x106

cells/nL. [0187] Electro-cell fusion was perforned
wOI2006g3@sg usi on generator, nodel ECM2001, Genep<T/082006/020408

Inc., San Diego, CA. The fusion chanber size used was

2.0 mL, wusing the follow ng instrunment settings:

Al Q’ﬁ)'f&laﬁmﬂzﬁrn @lbinla@ﬁg Ngﬂntsagﬁih 26 Uombtelmtauﬁo A4S @60 netsapounds
menbr ane _breaki n volta

G EpEh . THERROYE BHentonpiatoRs 1RO FoubufR a0 460529, WO
oo?zﬁ%@é LHofeHorl %@9@4@%@&1&8\2&/(1&1@@2113” ter ECF, the -

'suspensiond were carefully renoved fromthe
f us |(mr) aptisembe thepapdksy fcsrteaample thengovhirloaze diragted to the targets listed

SRS Goheli e e AR AT (e S
Bl OYGHERERS )ther&ﬁﬁ%a’ﬁﬁﬁacl{ekb/ @ﬂdlmﬁﬂg foul rﬂ:ﬁhﬁﬁ&nbﬁﬁoﬂ%&h to replace

L- gl utam ne, penlstrep, oxal oacet ate, _pyruv
abB@‘Wn&Bﬂl@ﬁ§HPh r@y Rosfrpntt PP FREANL FRCAL- & BBEEHS | QBEPT (gene

dulggt@g;é%k ﬁe h%ﬁp???@rodgﬁgygﬁheﬂ tflgsre OE%QytHélﬂ H&ninase,

cen at 400 x rpin
throidire Maasemrm&aeserlaﬂtmﬁonedhbtaswgmg end Iaypnoesiws pb@htd;eaase patient

i doma .Sel ec
lefighs FIGHATCAPREY o N QRS0 SpY o AR AT i o S g therapy
andSi gma, cat. # A9666)), and the volune was adj usted
appropriately with nore Hybridoma Sel ection Medium
bas i n igrfungtierapl atapprgadies 5 xndeding c b1 sexapiplg E%atment with

Al%l@lt\y%lh‘labp ﬁatﬁglq{‘g‘get {meogglélﬁ{lz‘{o}’e El})&E)F lﬁlr&ﬁ!a(!l 3t 32, or treatment

gently an pl'at es an
widll |aatibeties dyeaed at @D2ARYex7 vivo 2] innavdapprdableesniedinemase the

iTSRnOEETIOf RERFHEH ERENPILE: SHSECHER PR o AR e Cekin 2,
inANELEPD: B BYanMoyteAacFophanel Q413R) S‘b{tﬁlﬁﬁtlﬁlgél fﬁfcﬁ&ﬁs 'ﬂfproaches to

cul ture, hybridona supernatants were screened f
de@@z@a"gpyelé iahergy sosibed werimertrivitl swineelons] antlb@-‘ﬂ@wbrhﬂeng CTLA-4

crov T ay b
T L B S T
deaﬂﬁitlc eéllmfaﬁprosﬁree&iﬁin@@y@@hdl&ﬁnsﬁ@teﬁlnﬁlﬁiouﬁlcﬂl diabd Snd approaches
[0190]. The.culture supernatants fromthe positive

H&gtﬁ“i“dé‘t‘?é}’l’é‘éi‘r}@oﬂlre&vw h wells based on primary screen
ot en@%ﬂi‘ﬁﬁﬁ% %’}Qo{eﬁlede%%n&pﬁch' N ProWRLEAANRLAS diSh as Velcade

uspen th fresh hybridoma culture medi um and
(bomtezontidansferred to 24-wel | pI at es After two days in

cul tu t hese.s ernat ant s n

conf(fd E?ﬁf}f%"}?eg%? g%ﬁape‘ll X qq%oag dar ?y p& P@?" sg %elyudes or
proRieeBuck B ap@sddidsV@Ssdlible féﬁteﬁleﬂl Stceptl r(ﬁ‘)@ﬂiﬁlﬂﬂ @oﬂ\ﬁﬁﬁtmns) which

screened. by FACS with two sets or three sets of

cihet sequegnreaertphbamsls, hloek ligand Bingling (o racepioy gy decrease receptor

h
SRS A0Sy v g BT oL
hung1i&ppali bghembbdintent dfthecinvertioarttle 2ni2magpladtic treatments of
the H}:xl;elplggrg g%ecngIF ﬁetf) Wit %gég@g %icf@ h.P]?b%Eﬁ? ﬁJEdta ct§ ﬂgvascgﬂr endothelial
grémﬂ fé&@?} émFP%ﬁ&a‘fﬁﬂ@ the! |ah1Y—vBéGﬁPa@ enld@Rd1 déh LN factor

human or 19G 1T anbda CD20 eci fic nonocl onal
an@hpd;bdqgivggzmle (Hanin®) e @nti-vascular en othelial growth factor receptor

antibodies such anti-KDR antibodies and anti-flt] antibodies, compounds such as those
disclosed in International Patent Applications WO 97/22596, WO 97/30035, WO
97/3285, WO 98/13354, W0Q00/47212 and WOO01/32651) and compounds that work by

other mechanisms (for example linomide, inhibitors of integrin avb3 function and
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HUMAN CD20 SPECI FI C MONOCLONAL ANTI BODI ES CD20
wandncgsnasspeci fic Cohort Strain Antigen FVMAT apdT/beng6/020408

(FACS inmuni zation tinme confirmed ) 1 dk Ranpbs 77 13

2 GLKL Ranmpbs 29 4 27-38 days 3 (4K Ranps 26 7 4 (AKL.
anpiaentin) 8 IV andhd® emtodEhi ©B2be dvedtion5thEl dntiCH@idgeRR tBGtBents of

7 . AK CHO CD20,85 28 27-38. days., .8 GAL CHO CD20 50.2 9
RO G GO g e, ¥ o RO 1 o KgSs GO of the

vabettiYRinB o the R QRTVAR! factbETdobptdy KIOR Y2 eimp@mzmmbmmmw
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A@mq)rb@dytam; re AZRR Hi mpy e feendaBoPiedes et Ac00PX (}amﬁr Research.
hu r.e

oo TR TRIRIR SPAZIS ol o W

(20(1}159 Eﬁhkﬁl’llbﬁhﬁl Of E&magt 32dStyypl PSéfinl WButh publications are herein

. | odi de/ Hoechst Stalnln dn co t|on W.t h

ingRTPRHEALY TFICERIELE LT SO s BLP@ ticr GTayingent G fhgginvention, the
fu{:grhuhﬁﬁ éﬁ?&)h&iﬁ qr13,01.83san.4 Efeoé@ﬁlﬁned\@wnécdi,mWo)nbmatmn with
I's were obtained fromthe ATCC and were

Amtlﬂ‘vélﬁr?él{llﬂﬂa ORPIMDGfEZdi um suppl emented with 10% FBS,

;Zoe g%g{n a C\éﬁgnzm ?Itré%ﬁtdgf;g%gﬁﬁ%‘%ﬁ'by(@g}lr 8f W& sfnultaneous,
seq@dnkial 15k (stPAAlewabding iof (96-ineividual abmpondted lof thertgeatment. Such

i ncubated at 37C_and 5% C02 for .hours,. The agsay
copppinatiopPIRARELE CTIPIMG s cBeunda Pt i, iienfip or phariaceutially
ac@tﬁhélﬁ@qm@ss AR PRI 18 Cho@%’ x‘aﬁ%é QHshib o SR DEFEHE Ginll Rhe other

I's were treate anti body hybri dona

pmupmenacaéb'tacave ageobwitbintitsapproved flossige mgel or 10g/ m

in the presence or absence of secondary cross-Iinking

anti body. Isotype (1gd and 1g4) as well as

Ri tuxan(r) (Rituxinmb -- FSexaprresh Inc.) and B |

(Beckman Coul ter, M am FL) gtl bo%es wer e used 3
contl0&78. (ibe efoﬂgivgqug); 1}5 Bqigg g eypetijentgy conducted and

reﬁﬁ agﬂig%c{%t fg ?‘ﬂms't’f%@i;;g?osfeﬁ 8RN A 284 A6t B fchbRdirued as

ution % sodi um azi de determ nati on of
IirpEmgenpbnﬂwtvachaigshenem he treatnment sanpl es was based
on normalizing the control sanple (i.e. no treatnent)
o i
to 100% vi able. 51 EXAMPLE 1
IMMUNIZATION AND TITERING
Cloning of human CD20 plasmid
[0178] Total RNA was isolated from RAJI cells using RNAzol B RNA

isolation solution (Tel-Test, INC, Friendswood, TX) according to the manufacturer’s

instructions and quantitated by ultraviolet absorption at 260nm (Bio-RAD smartspec ™
3000). Two micrograms of total RNA was random primed with single stranded cDNA
synthesis kit (GIBCO-BRL) according to the manufacturer’s instructions. Single stranded
cDNA was amplified using Taq DNA polymerase (QIAGEN, Valencia, CA) with
oligonucleotide primers (Operon, Huntsville, AL) as follows:

[0179]  Forward primer: 5’-TCAGGAGTTTTGAGAGCAAAATG-3’ (SEQ
ID NO. 137) and

[0180]  Reverse primer: 5’-AACAGAAGAAATCACTTAAGGAG-3’. SEQ
ID NO. 138)
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WO 2006/ 130458 PCT/ US2006/ 020408 [01941 For the

Propi di um | odi de/ Hoechst staining study, cells were
wae@dagnsag a concentration of 100, 000 cel | s/ m PCT/US2006/020408

(50ul /well) in a 96-well plate. Cells were incubated

at 37C and 5% C02 for 48 hours. Cells were treated

Wi t h[()&ﬁl] botTyleI’PﬂR cahditions suepeasfatlawt: {oiditial dattaxton & 94°C for

5 pigyic; 1D ST QA G S0 FHORGnCEi FAAEOTa A bt A gpinute and
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secold&Rly chés ProduRi rigere aataltsddyy agareseypel leqy@phenssis, isolated
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fol NearREFRGioRf am}@@%gléta\/tﬁ ©Chi Plc(lﬁﬁ 0\951@ f)&})o%a%(f’% tab@ria and
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evahitaGe far Tihe er@lencanbltyes ilkh tessrt by \dweetnrzn atithdEpeRI (New England
BIO'IIZR)S ﬁ%(e?lg?ﬂg@f SAl?pgﬁra%opﬁ{f{ %{éo 1o %nv&%ssea&é E(ﬁqto gsgure correct

usiny twar €
DNediselplehlosclisihg Bighné m@nmiwbmsmschoav\eiﬂagﬁ 00 ali¢irsic Wetistyzer (PE
generated fraom dy Bicate poi nts. These averages were
Bipsedeny fgalsef#yeC4)-dose response curve and t hese,
curves were conpared to isotype and diluent controls
to assess apoptotic activity. [0196] In sunmary, this

__Sliﬂﬂiyumm’@&m@_‘gat ed a net total ofh25 hybri dora
ot TABSE" L Tt %0t R YRR o¥fls WA elfniah 2hub¥a iz (5o mixy

m@@i@%@ble@naﬂ@édl withy 1009 tBS af pive BEdened, BYS AXP BME, 100 units
total of 22 lines were selected for cloni ngl TABLE 3

P@mmwmmq\mus@n@@ Btvgropgsin/oall NE hsmfag B3.1 plasmid was
k’ Fe If%éngA%D T éﬁﬁ%\@eﬂaﬁélﬁ LiRd el aAt'i\gg\n?: 2000 Reagent

rom eac assa
(Ibﬂhd goe r(&rlsbznﬁ iIGA g ntdording gatthev maanmcnmér ¢ arstru@tbns. Transfection

pipoecoai i heles ellonpp sl oRaRES TR HECALS Jpvifipect. Carlsbad,
CRYTSwioblbeks V\"Sttziblé’\t%h g YastsRRYbIokS (e ddlndd HAA '1_’)91malr§/ HfeRise anti-

CrossLi nker CrossLi nker CrossLi nker CrossLi nkér
hignas€ DR khemodooslsintihidsr (BIMalloaed by PEdopjuigatat gejt anti-mouse IgG

LTRSS s o,
Fx(aﬁlnnn,alées N5 (G) 1.6 (Gl) 1.6 52 WD 2006/ 130458
PCT/ US2006/ 320408

Immunization

[0184]  CD20 expressed in human cancer cell lines Ramos, Daudi and CD20-
CHO cells were used as an antigen. Monoclonal antibodies against CD20 were developed
by sequentially immunizing XenoMouse® mice (XenoMouse strains: XM3B3:IgG1K,
XM3B3L3:IgGIKL, XM3B3L:IgGIL, XM3C-1: IgG4K, XM3C-1L3:IgG4KL, and
XM3C-1L: IgG4L, Abgenix, Inc. Fremont, CA). XenoMouse animals were immunized
via footpad route for all injections by conventional means. The total volume of each

injection was 50 pl per mouse, 25 pul per footpad.
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1.9 (Gl) 1.9 1.10 (G) 1.11 G) 1.12 (Gl) 1.13 (Gl)
1.13 2.1 (G122 (&) 2.2 2.4G1 3.1 (&) 3.1
WE2®6/(160458 3.2 3.2 3.2 3.3 (A) 3.3 3.3 3.3 3rd1/020)6/020408
3.4 3.6 (4) 3.6 3.6 3.6 3.6 3.6 3.7 (HA) 4.1 (&A)
414141414142(64)4242 4.5 (A) 4.5 4.6
() 4.6 4.6 4.6 4.7 (A) 4.7 4.7 4.7 4.7 4.7 4.7

TABLE 4 SUMVARY OF ANTI Wﬁ% DOVA LI NE

SUPERNATANTS TESTED NE APCPTOSI S ASSAYS
St REC GMERWApF DYNPROCHTES? BAPBPL 4SOE AIMIGNSNEYSIOME AND

As Negat i As ' | t
carrred “forwar d R DRy PN BRIGERRS 578 36 2l e
4. 1 1d18s14- 1Sel@ct@d Muﬁlde $ide w{e%l?aalﬁbéd Epr‘fv@calP%lslocatlon and

real i zed that the above-describ process” produces an
the Hfaijgeg dyraph npdasuwere wasrested fiad rmﬁbérfrcaﬁ eastb eolthoa The lymphoid

cesl’ée @g@ﬁgﬁoglaﬁ%ﬁw gnlz 1&@&%1@%&% 3 releggée l‘h%[‘jfgg gxm Iel’lg{] 1? t1581es and the

cenmrxnebwmpbndedaglal)Mm{ hmlmtdane lmfe byintédjopa . 9f mlaaMﬁM per 100
It1 ona Yy t he actua tlgen SpeciLT|] C Cg

mﬁv@n bsnm%cz@wamedﬁ;é tﬁcﬁﬂﬁu@b@%mzf@wsusneﬂ% the cells gently but

95 08 TSR IRl Yo oL UG hd s v
latsdadoby iscubatihg kire a&ilsa\Sﬁ]ayhe:ﬁmgbﬁlct bends es W°C ot 18 imnrgines The

ma(t:g%gﬁcea y—lalg gcp cell suspension containing up to 10® positive cells (or up to 2x10°
total cells) was loaded onto an LS+ column and the column washed with DMEM. The
total effluent was collected as the CD90-negative fraction (most of these cells were
expected to be B cells).

[0186] A fusion was performed by mixing washed enriched B cells from
above and nonsecretory myeloma P3X63Ag8.653 cells purchased from ATCC (cat. no.
CRL 1580) (Kearney et al, J. Immunol. 123, 1979, 1548-1550) at a ratio of 1:1. The cell
mixture was gently pelleted by centrifugation at 800 x g. After complete removal of the
supernatant, the cells were treated with 2-4 mL of Pronase solution (CalBiochem, cat. #
53702; 0.5 mg/mL in PBS) for no more than 2 minutes. Then 3-5 ml of FBS was added
to stop the enzyme activity and the suspension was adjusted to 40 mL total volume using
electro cell fusion solution, ECFS (0.3 M Sucrose, Sigma, Cat# S7903, 0.1 mM
Magnesium Acetate, Sigma, Cat# M2545, 0.1 mM Calcium Acetate, Sigma, Cat#
C4705). The supernatant was removed after centrifugation and the cells were
resuspended in 40 mL ECFS. This wash step was repeated and the cells again were
resuspended in ECFS to a concentration of 2x10° cells/mL.

[0187] Electro-cell fusion was performed using a fusion generator, model
ECM2001, Genetronic, Inc., San Diego, CA. The fusion chamber size used was 2.0 mL,
using the following instrument settings: Alignment condition: voltage: 50 V, time: 50
seconds; membrane breaking at: voltage: 3000 V, time: 30 useconds; post-fusion holding

time: 3 seconds.
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of anti body, an antibody with a high affinity for the

target, or a conbination of these factors. Thus,
wobedcasgeantitative results are presented fronPehes®06/020408

assays, these results are interpreted in a "positive"

versus "negative" way, |ooking at the several data
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M btseh R i Piae oss | ah beBEePY: eyl eed pif 00 uL per
wllCrBifeldel MaPer@ BRsll Sty @bl pigphed fﬂtb 96@%1 dﬂate@ GHO all®wédPto grow.

10 mnutes at roomt enperature Pl at es
Omdee 7 eadOpenc-palbtibe @nednmtwa&ctenmgd ﬂéislt.het gellgr werghrsped with

nF S e 1 of 2 at 72 hours) and 2 (plate
Hyf d’P“%Lge ecrf% our"é';", [ [

and sunmmarized in Tables 5 and 6
bel ow. Bol ded val ues i ndi cate EC50 val ues that were
superior to the Rituxi na%w[% . EXAMPLE 6
APOPTOSI S ASSAY: ALAMAR BI LI TY ASSAY W THOUT

CROSSE1HAMER oi: @200b 10 ATARAS B PIEPR O SHM ATIA RBMOECS
cells, Alamar Blue (Biosource, Camarillo, CA)

Vi aﬂDlSSﬂy aé@ayé‘lmwe oti@nf%n’eﬁbndﬂn@m&memag@m gvege screened for
dj L9
C[?é(fgbeg Al még?c Q/r}aﬁ >9161‘t d?es r?/gﬁﬁlmg Cr)ne(%rrlc 'W18%0Qd§%%% ?s&a?f Technology

ter na envi

(FPLQT) bersetdenigg 4pRidss rmn{mﬁa@t 0 dchabh@D 20 higdnsfdctant cells and
non-proliferating cells; Al amar Blue is reduced in

COB‘FTST‘W@?U&‘@E pegiseparenialdtiOcelisconpani ed by a neasurabl e
shi g? édg ?‘ ¢ cuﬁﬁ‘reVng,Qﬁgf‘aM@%&Sthlgcltggsgggog%r%%ogeus growth
Ml ce | a

[02 Ranps S were i nto Cost ar
wels- lwsbd oﬁl}ﬁimhytsbmtm pVat esmf ol anohthe G@BAg8)paaitiveOyydoidoma cells

o ROk R B RE uE RL F B Fl 24ve

plété’sc ubgter ako JaGs fifr cd@rd)otese sdfdinapaits Wedrk 1@hdy Ab@Bgecondary
dye was added and al | owed to i ncubate overni ght

coaﬁrrmt@n spednowin ghe pasenday i contirnatipgy écge@n dle pagitives in the first

Sc%g%g eg% ycsr %d\g So%acﬁlrtﬁb etgbfgﬁ éiﬁ%ét%lgg’yﬁt)ﬂ%odles used

sepfatatbBil rle)Sug&ﬁU GAS—U[BiﬁﬁmaZ ébjrS [ (ﬂLKFﬂIODdg 65)98)1 do16 hhmhm \gamma chain

Bol ded  val ue L.ndj wer e
deteglipye 1 gOVEM nﬁﬁHc Haol M@@@Ej‘-g)@? afgr human a pa ilght chain
detection and 1.25ug/ml GAH-lambda PE (S.B.#2073-09) for human lambda light chain
detection in order to confirm that the anti-CD20 antibodies were fully human.

[0191] 78 fully human IgG/kappa or IgG/lambda CD20 specific monoclonal

antibodies were generated.
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APOPTCOSI S ASSAY: WST-1 VI ABI LI TY ASSAY W THOUT
CRCSS- LI NKER [ 0203] To neasure apoptosis in Ranps

W@ eda30496T- 1 (Roche Mol ecul ar Bi ochem cal s, PCT/US2006/020408
I ndi anapolis, IN) viability assays were perforned.
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hro?Jgh ilzed"in | Tables”5 and bebDyg days
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tenperature. Fol |l owi AFOPREIBaA GV I Yat es were
cent ged-iar by cﬁt:he% w0 it PR k& d identif:
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Propidit@®| ToafdelMedeRat is@mimtifihe Eorj@aohX whihn @hnguﬂaﬂfafeﬂr fluorescent
2.5% Annexin V, 2.5%Pl) and incubated for 10 to 15
IiGOsEARSs at room tenperature in the dark. Follow ng

3001105y Tacialh e o T LGl SUPIOAEEL MG D, Rammos

cel¥ wercAstahiyied ﬁ‘omahe ﬁd}GCbamjsdemsnalgtanhdmm BP¥1IRhedidm supplemented

1&@3@‘]90? ‘Ig‘fqg,( /oS ] FLTH%&PHJ Aad 15/0 (‘@%Sgg&%f%? rge o\'?'vgﬂ: seeded at a
con&%ﬁ‘)loﬁﬂfi 1@0 6y @t{lﬁ/n@l (19(%12%@?) 1@66%‘“@)&68 a@@lls were incubated at

sunmari zed bel ow. Bol ded val ues
37°Qdind 306 GEﬁ'iGr 7?/ abuss Thhatsayera tempeated 72 thoutsh@st addition of the

B G S S e
angg%(gs Eﬁ%ﬁd%‘ el‘fﬁ{ak 4! aactonpéﬁtltaﬁml BF 8RS 1((51:6!% 9151 1ﬁ the presence

O ce s per well 1n a volune o
or Fﬁbsmewfawborbiaoy/ ceaspbihleisg \mmbocwdddofa[pe FBIG wed 13(314) as well as

TR TR R N M

ant1bodles were used as controls. (Note: Dialysis was performed on the Bl antibody to

_""_‘]>""UJ""“OOOO_'QJ WwWoO OO O

remove sodium azide from the stock buffer solution (0.10 % sodium azide).) The
determination of percent survival for the treatment samples was based on normalizing the

control sample (i.e. no treatment) to 100% viable.
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concentration between 10 to 50% and diluted with
grow h nedia (serumconcentration was titrated)
wQ s@wupo4edt ai ned from Advanced Research TechnobPODUS®06/020408
San Diego, CA) and allowed to incubate at 37C for 1
hour. CellTiter G o reagent (Pronega Catalog # Gr7571)
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Briefly,

with the standard 51Cr-rel ease assay.
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106cel I s/ m . Cal cein-AM (Sigma C1359) was added to

final concentration of 10M (5pl in 2 nlL cells). Cells
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3.6 3.6 3.6

4.1 4.1 4.1

4.6

4.7 4.7 4.7

[0197] It should be realized that the above-described process produces an

oligoclonal mixture where the number of hybridoma lineages present in each sample

varies from one to several to many. There is likely one CD20-specific antibody lineage

per mixture of hybridomas in each well. Additionally, the actual antigen-specific cells in
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(WePd MeMnbbody was IgG1). Lines from fusions 3 and 4 were also cloned with the
exception of lines 3.6, 4.1, and 4.7.

EXAMPLE 5
APOPTOSIS ASSAY: CELLTITERGLO VIABILITY ASSAY WITHOUT CROSS-
LINKER

[0199] To determine the amount of ATP present in the cell, which correlates
with the number of viable cells present, CellTiterGlo assays were performed. Briefly,
lymphoma (Ramos) cells were plated into a Costar 96-well flat bottom plate (Catalog #
3603) at 10,000 cells per well in a volume of 50pl. Primary antibodies were added as
25pul/well in tissue culture media and allowed to incubate with cells for 10 minutes at
room temperature. Following incubation, CellTiter Glo reagent (Promega Catalog
#G7571) was added to cells and allowed to incubate for 10 minutes at room temperature
in the dark. Plates were read per protocol instructions. Results are shown in Figures 1
(plate 1 of 2 at 72 hours) and 2 (plate 2 of 2 at 72 hours), and summarized in Tables 5 and

6 below. Bolded values indicate ECsy values that were superior to the Rituximab control.

EXAMPLE 6
APOPTOSIS ASSAY: ALAMAR BLUE VIABILITY ASSAY WITHOUT CROSS-
LINKER
[0200] To measure apoptosis in Ramos cells, Alamar Blue (Biosource,
Camarillo, CA) viability assays were performed. Alamar Blue is a redox indicator that
changes color in response to metabolic activity. The internal environment of proliferating
cells is more reduced than that of non-proliferating cells; Alamar Blue is reduced in

proliferating cells and is accompanied by a measurable shift in color.
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summarized in Tables 5 and 6 below. Bolded values indicate ECsy values that were

superior to the Rituximab control.

EXAMPLE 7
APOPTOSIS ASSAY: WST-1 VIABILITY ASSAY WITHOUT CROSS-LINKER
\ {0203} To measure apoptosis in Ramos cells, WST-1 (Roche Molecular
Biochemicals, Indianapolis, IN) viability assays were performed. WST-1 reduction assay
is a colorimetric assay for quantification of cytotoxicity, based on cleavage of the WST-1
tetrazolium salt by mitochondrial deyhdrogenases in viable cells.

[0204] Briefly, Ramos cells were harvested, counted and resuspended in
complete RPMI growth medium at a concentration of 66,667 cells/ml. Cells were plated
in 50ul (10,000 cells/well) in flat bottom plates (Costar, cat. no. 3595). Antibody was
added to target cells at appropriate concentration as 50pl/well and allowed to incubate for
68 hours at 37°C. 10pl WST-1 (Roche 1 644 807) per well was added and incubated for
4 hours at 37°C. Plates were placed on a shaker for 1 minute and read at 450nm.

[0205] Results are shown in Figures 4A through 4D, and summarized in
Tables 5 and 6 below. Bolded values indicate ECsq values that were superior to the

Rituximab control.

EXAMPLE 8
APOPTOSIS ASSAY: ANNEXIN V/PI APOPTOSIS ASSAY WITHOUT CROSS-
LINKER
[0206] Lymphoma cells were plated into Costar 96-well flat bottom plates
(Catalog # 3603) at 200,000 cells per well in a volume of 50pul. Primary antibodies were
added as 25pl/well in tissue culture media and allowed to incubate with cells for 10
minutes at room temperature. Following incubation, plates were centrifuged for 5

minutes at 1,200 rpm and the supernatant aspirated. Cell pellets were resuspended in 100
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1 di, x?qgﬁag mmt@ﬁm ended in media at 1 x

%cel?ﬂ m Yﬁ; n-AM ( Si gna, cat. no. C1359) was
addq6207 fi Rasults are shown in Figures 5 (plate 1 of 2 at 24 hours) and 6 (plate 2

of 2 at 24 hours), and summarized in Tables 5 and 6 below. Bolded values indicate ECsg

values that were superior to the Rituximab control.

EXAMPLE 9

CDC ASSAY
[0208] Lymphoma cells (Ramos, Raji, or Daudi) were plated into Costar 96-
well flat bottom plates (Catalog # 3603) at 100,000 cells per well in a volume of 25 pl.
Primary antibody samples were added as 25ul/well in tissue culture media and allowed to
incubate at room temp for 10 minutes. Normal human serum was added at a
concentration between 10 to 50% and diluted with growth media (serum concentration
was titrated) (serum obtained from Advanced Research Technologies, San Diego, CA)
and allowed to incubate at 37°C for 1 hour. CellTiter Glo reagent (Promega Catalog #
G7571) was added to cells and allowed to incubate for 10 minutes at room temperature in

the dark. Plates were read per protocol instructions.
[0209] Results are shown in Figures 7A-7D (Ramos cell line at 1 hour), 8A-
8D (Raji cell line at 1 hour), and 9A-9D (Daudi cell line at 1 hour). For all assays n=2,
except Rituximab and IgGl n=3. Average ECs values are shown in Tables 5 and 6

below. Bolded values indicate ECsq values that were superior to the Rituximab control.

EXAMPLE 10
ADCC OF HUMAN ANTI-CD20 ANTIBODIES
Isolation of PBMCs from Whole Blood (35-45ml)
[0210] NK enrichment from PMBCs was performed using RosetteSep®
Human NK Cell Enrichment cocktail and protocol (Cat. no. 15065). The RosetteSep®

antibody cocktail crosslinks unwanted cells in human whole blood to multiple (RBCs),

forming Immunorosettes. This increases the density of unwanted (rosetted) cells, such
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cytotoxicity were generated and the activity of
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PlaigH st Pup gt ARPY, HEN 5ox 5 i hr 100 SUBFIIRIRRISeWere rigpnsterred to
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fowmt torhavifdesticad animmr awiich sbquelmlek) wére Imldnnf ipd asvds teys hesesmddidates.

with the Guava Vi aCount kit (Guava Technol ogies, Inc.,

Hayward, CA, USA). Rituxinmab-resistant cells (RRRaji

or RR-Ranpbs) were cloned by Iimted dilution and

cl ones were expanded. [0221] Resistance to

CDC-nedi ated activity by Rituxi mab was confirmed for

each clone. In the 3 clones generated for the Raji and

for the Ranpbs cell |ines, the expression of CD20 was
preserved and shown to be equivalent to the parental
cell lines by FACS analysis. Figure 17 illustrates

that RR1-Raji cells were not killed in the presence of
1 or 10 g/m of R tuximb, whereas the parental Raji
cell line remained sensitive. By contrast 10g/m of
1.5.3 or 1.1.2 was able to |yse about 50% of the
RRI-Raji cells in this 4 h assay. Increased lytic
activity was al so observed in the RRl-Ranps, RR6- Ranps
and RR8-Ranps 62 WO 2006/ 130458 PCT/ US2006/ 020408
cell lines with nonoclonal antibodies 1.5.3 and 1.1.2
conpared to Rituxinmab as illustrated in Figure 18.
EXAVMPLE 12 FACS Kd DETERM NATI ON FOR SEVEN PURI FI ED
MONOCLONAL ANTI BODI ES BI NDI NG TO SB CELLS EXPRESSI NG
CD20 [0222] The affinity of purified antibodies
against CD20 (mAbs 1.1.2, 1.2.1, 2.1.2, 1.3.3, 1.5.3,
1.10.3.1, 1.13.2), R tuximb (positive control), and
Bi was determ ned by FACS. Briefly, SB cells
expressi ng CD20 were resuspended in FACS buffer (2%
FBS, 0.05% NaN3) at a concentration of approxi mately
Smlillion cells/n. HSB cells were also resuspended
in FACS buffer at a concentration of approximately 9
mllion cells/nL. Cells were kept on ice. Purified
anti bodies were serially diluted in filtered 1xPBS
(2x) across 11 wells in 96-well plates. The twelfth

well in each row contained buffer only. Ix PBS and
cells were added to each mAb well such that the fina
vol ume was 30 L/well and each well contai ned

approxi mately 375,000 cells. The final nolecul ar
concentration ranges for the mAbs were as foll ows:
mAb Concentration 1.1.2 = 156 - 0.304 nM
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1.2.1 =202 - 0.098 nM 2.1.2 = 396 - 0.387 nM 1.3.3
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Rituximab 8.1 1.2 1.3.38.9 1.1 1.5.3 9.1 1.1 1.1.2

11.1 0.5 1.10.3.1 11.2 0.8 1.2.1 11.9 1.0 1.13.2
WQ@32006/140448 Bl 34.1 2.9 EXAMPLE 13 STRUCTURAL PN 08020408

OF ANTI - CD20 ANTI BODI ES [ 0226] The vari abl e heavy

chains and the variable Iight chains of the antibodies

were s %ue'u,e' tordetrermineTthgi T DNAlsequences. The
conpl et|g § tgncggoi! 0@ femvet i ol of (o ng’ﬁ anti - CD20
ant i bocgegigsggprgﬁ e |2 3 | SHE| s &quehce listing with
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sequendes wer & t-hes tre(an' at-eg-H-o—~det-er m ne t he
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gernl i ng §t2 J) €A |9 |regitn Spqeencestito assess
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amino 4@ d|i € t@esjanitid %*seqa.@ﬂ@s%that i s not
found i|F Ehe Yer@|Faey ig TS0 Ce-Kilis a table
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t abl e cgngwﬁ &g Q%‘;’ﬁﬁli BodyS RaBpa #jeght  chain
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[ 0228] |Theivari-abj-e-{V egi-ops—ef---prunogl obul i n
chai ns | e erodefl, oy |G |t B|-E~gdargict i ne DNA
segment|& Swhigzh g*éj{dimeﬁ@i%mi?fﬁlrgtq onal vari abl e
regi ons( VHDIH B VKIK) | "dUn T A\g~B- ¢l ont ogeny. The
mol ecul far—and-geneti ¢ arversi of (the anti body 65 WO
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i ndi cated by different patterns of substitutes and
variations in CDR3 and JH usage. |denti cal

W@ ndpstiBd4sg i ons were seen in VH5-51 heavy chai nBCT/USIM06/020408
different rearrangenments (Ser3i to Asn31l in CDR1, and
Met93 to 11e93 in FR3, for exanple) inplying
antigen-driven selection. [02311 28 anal yzed mAbs
utilized Vic A23-derived light chains in form ng CD20-
speci fc binding domains. Al Vic A23 chains were
rearranged With a 9-anm nBXAMK-HCHR3  and were nutated

as conpared to the QWI{’@)LIE@idde@SA@DRS In 21 mAbs,

the isolated A23 kappa chains appeared to derive from

Lahel@igrigriget qeﬂawuihmghmjﬁ event, as indicat ed by the

pat tion a

PR AP R 200 GRS Rl B8 g pumenced
in (N33t 10x AK)@:@HS/trﬂl CIDERdﬁmJAIM"(Sigma\,/a;iﬁﬁld rCIGBRY waarudded to final

Met 89 to Val89 in e antigen-driven R
CO%@PH&‘H“O‘# Ve (e 2 eSS AR et dBoupte b g bt at 37°C.

Foll %ﬁlg F%atl&w o Ow k| i:)ﬁ‘ﬂ L1208 RN 01D mliiRded2buptifitants discarded,
thre ead mAbs as determned b fro apoptotic

and qellets trgsua@nd@d in fesh gioiith mediag(28).i Pelletemere pryumpmted to 10,000

ve 1 L]
ool iz d 4ich £ Oagip AR B T HP000, Bty foupf oo plates
(CV&‘EEL- 5a]t 1|it€3\79'9)0 hﬁitibodlB@tvhremdaWtoaﬁl@eﬂ ae@h bt appha@iriag cvecentration as

primarily in d .anti bodi
SOpgryplégélﬁteddnsrp?@qi }émb g}lg‘{vgjpg) m,cglpﬁtq: ?or amlﬁ$tﬁlb aﬁo chx?rh femperature.

Fo&%&&igqﬁ%aﬁ?{? l5}9@ Wl%ﬁlgéé %Sf ﬁf@?%%gﬁ@%%ed%{cuﬁte for 4
hohrsWtaWPCl (Notdd thle &)ldddl wis @llebttd dn kibes zo@8infngl he@arid.) | Following
| C7 > 1 | I | 13 acol | 3 aml |
1nq_@agoqg)plq_teg “{.qrq:(gptm @} (12(00 &Plﬂ% Afar $ minutesyy 106, puL ég@e@aﬁm’ts were
trakn %rr%l o >ijlat,1 biack, 31e&? bottonV ;Jlat@s"' §to§érH . 1ndMb3h FdQfihrescence
co~1®Ha>* X (trl *d co*z*Cr x
mttasmredn H(2l 1 HQI WQI HOI HQI I ulQl co Q |

1 [W]ﬁ] z Wl" e Fesglltjs) ﬁ% M ?mu“yg}x) Wlhf)fe HOE@]asgaf TI %E%Stl:ll% antibody

coh’éenltraﬂloﬂ oilelD /il Blowin ih Figurt &8 dérhorstrhte Ithaz thd MI.2 aftd R.12 antibodies
m@ac*@t% g;[leacgr::@ll_ﬂ l(yplz?as: cqlmp!a@dn{lol%hf ]ﬁltt{}éngllab 80}1&91 ?Iltlfl()il):ll; 18p%ally as
debhoRBrdthd inlthd RGi HiGghe! P2z u I 1 Pz Ul 11 FCco

[0218] The cytotoxic activity of a panel of anti-CD20 mAbs was assessed against
EHEB and Karpas-422 cell lines, using un-fractionated blood as a source of natural effectors.
EHEB is a human chronic B-cell leukemia line (CLL) while Karpas-422 is a Non-Hodgkin’s
Lymphoma cell line. The Karpas-422 line has been previously reported to be resistant to
Rituximab and complement (Br J Haematol. 2001;114:800-9). These cell lines were
evaluated in the whole blood assay in order to compare their relative sensitivity to the above
antibodies and Rituximab. The data shown in Figure 14 indicate that both EHEB and
Karpas-422 cell lines are resistant to Rituximab treatment; however, anti-CD20 antibodies
2.1.2, 1.12, and 1.5.3 mediated significantly higher levels of cell lysis in Karpas-422 cell
lines and anti-CD20 antibodies 1.1.2, 1.5.3, 1.10.3.1, and 1.11.3.1 mediated significantly
higher levels of cell lysis in EHEB cell lines.
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e b P S s Sl Dot o
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3CDx I | 13.CO>1 1 13 C7 > |
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an'tlb&hés %r{es %% a Ui)‘.'uﬁcﬁoﬂ"oi* lpolylm%ﬁblﬁgm% the @gf@[ﬁa]reér%t& (Elood 2002;

9%—7 5|4 @8) ”JI-he atp shpwn ipFigyrep 15,4nc11@|qu{ep1that aqrosp dgpotys agd cell lines,

thgz?t? %ﬂ&g angliéﬁiés\/é ngla}M h. 5I 3 e&l&t@? a hl%_ﬂ.;/» II_.;W]' &f; :}Qp&s‘sé atan antlbody

coheelrrtraﬂodoﬂlolug/m(9 > 1 | C7 > Chall (9al 0a I I

LB)Z?@\]/ pV\;(rO gu'fber #ngss e q:yt?tg%\}cg)?tlyltyl Of\RPilléD#O %J(?twughe? cell lines
reilstﬁntqz Riﬁhx;m:ib Jne&’la{ed D,oH})Ielneht lnea’laged%oltoﬂlcl{y Wez@%eh’éraded and the

a x> I a I Ha x
acp1v1|ty apfxmgnoclonal antlbodles 15 3 and L. 12 in whole blood assay was tested.

Rituximab-resistant Ramos and Raji cell lines were generated by 3 rounds of repetitive
exposure to Rituximab in the presence of increasing concentration of human serum (Research
Blood Components, LL.C). Raji and Ramos (Burkitt’s lymphoma) cells were obtained from
the ATCC and were maintained in RPMI medium supplemented with 10% FBS, 1% sodium
pyruvate and 1% HEPES buffer. For the first round of selection, cells were exposed to 1
pg/ml of Rituximab in presence of 20% human serum for 16 h at 37° C and in 5% CO2. For
the second and third rounds, the concentration of Rituximab was increased to 10 and 100
pg/ml, respectively in presence to up to 50% human serum. After each round, cell viability
was assessed with the Guava ViaCount kit (Guava Technologies, Inc., Hayward, CA, USA).
Rituximab-resistant cells (RR-Raji or RR-Ramos) were cloned by limited dilution and clones
were expanded.

[0221] Resistance to CDC-mediated activity by Rituximab was confirmed for
each clone. In the 3 clones generated for the Raji and for the Ramos cell lines, the expression
of CD20 was preserved and shown to be equivalent to the parental cell lines by FACS
analysis. Figure 17 illustrates that RR1-Raji cells were not killed in the presence of 1 or 10
pg/ml of Rituximab, whereas the parental Raji cell line remained sensitive. By contrast
10pg/ml of 1.5.3 or 1.1.2 was able to lyse about 50% of the RR1-Raji cells in this 4 h assay.

Increased lytic activity was also observed in the RR1-Ramos, RR6-Ramos and RR8-Ramos
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Fws H{dlDE"ZEMAIIQNme $E2Em RD)‘RI_FTEI@M@NQ@LONAL ANTIBODIES

x 11 I 1
Tyl sia < i DG hse chily Beregspgenaet, | Y
CO [020}] a dhe @fﬁnldylof pifrifiedUintibodiEs dgal@ét CDEO(hAGD1IL. 2£ZID2!1, 2.1.2,
1. 3%DEI 5‘_& 111|0Lf£ lH 185% h L]j)it%ﬁnila%l(p:osiF Q{e ognt:[cgl 1'11n%| gl] \_a(!i's fZIetI[aEfnllined by
FACS. Bribfly] @i l::elz-lﬂs I@éplrésim% (:JD?;O fete fesﬂspbnd_’ed| inl BACSIbquet (ZI% FBS,
n

0. Op%leNi)@ gongentration; ofj apprqx1rpatply|5 Tﬂéyn)\ ce;(lls(mé ]I-FSaBl cal slwere also
res?tspl:n&ed%n]‘ﬁ&cg- biffek at alcotcehtratidn df épp'ro;dlmlateiy 9 m¥llion/cells/mL. Cells

‘were kept on ice. Purified antibodies were serially diluted in filtered 1xPBS (2x) across 11
wells in 96-well plates. The twelfth well in each row contained buffer only. 1x PBS and
cells were added to each mAb well such that the final volume was 30 pL/well and each well
contained approximately 375,000 cells. The final molecular concentration ranges for the

mAbs were as follows:

mAb Concentration

1.1.2 =156 —-0.304 nM
1.2.1 =202 -0.098 nM
2.1.2 =396 -0.387 nM
1.3.3 =289 —0.283 nM
1.53 =107 -0.104 nM
1.10.3.1 =265 -0.258 nM
1.13.2 =367 -0.358 nM
Rituximab =365-0.356 1M
Bl =351-0.343 oM

[0223] Plates were placed on a plate shaker for 3 hours at 4°C, then spun and
washed 3x with PBS. 200 uL of 145 nM Cy5 goat a-human polyclonal antibody was added
to each well, and 200 pL of 192 nM CyS5 goat a.-mouse polyclonal antibody was added to the
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Z[dZZB] | Yn>hé dbove equation, F = Geometric mean fluorescence, Lt = total
molecular mAb concentration, P’ = proportionality constant that relates arbitrary
fluorescence units to bound mAb, and Ky = equilibrium dissociation constant. For each mAb
an estimate for Xp was obtained as P’ and Kp were allowed to float freely in the nonlinear
analysis. The table below lists the resulting Kps for each mAb along with the 95%
confidence interval of the fit. MADbs are listed in order of decreasing affinity. Based on
several previous independent measurements of Rituximab using this FACS Kp analysis
method, the expected precision is 12% based on standard deviation (coefficient of variation)
and 30% precision based on the 95% confidence intervals. However, the precision can vary

with each mAb.
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EXAMPLE 13

STRUCTURAL ANALYSIS OF ANTI-CD20 ANTIBODIES

[0226] The variable heavy chains and the variable light chains of the antibodies
were sequenced to determine their DNA sequences. The complete sequence information for
the anti-CD20 antibodies is provided in the sequence listing with nucleotide and amino acid
sequences for each gamma and kappa chain combination. The variable heavy sequences
were analyzed to determine the VH family, the D-region sequence and the J-region sequence.
The sequences were then translated to determine the primary amino acid sequence and
compared to the germline VH, D and J-region sequeﬁces to assess somatic hypermutations.
“. indicates identity with the germline sequence. “#” indicates an additional amino acid in
the antibody sequences that is not found in the germline.

[0227] Table 8 is a table comparing the antibody heavy chain regions to their
cognate germ line heavy chain region. Table 9 is a table comparing the antibody kappa light
chain regions to their cognate germ line light chain region.

[0228] The variable (V) regions of immunoglobulin chains are encoded by
multiple germ line DNA segments, which are joined into functional variable regions (VuDJu

or ViJg) during B-cell ontogeny. The molecular and genetic diversity of the antibody
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hyibm@oma pse]_thg_ sg@ngh((avy agd ilgly(t chaqu galrﬁ tq fopmia @DZ§- sgecpﬁc para_gope The

seljle %a%)?nr]a %&%Pﬁsllgts‘ oféﬁal[J)Vlc lef 1ig95_«g1alri;l): ?r %Ev&%{thll\fl%-%)l Iheggrljj)hafns. Only
twb@nAbs werk 1fsdlatem Hhich Ithd VE(Aﬂ) ligblt bhdln IwaEQSaﬂI:Bd With al VH1-18 heavy

FGU O111 1 I >
chpin) @)snglg mAb uqed|VM)V433 ;hghq chau] pzmedgsgltlp a|VI_@611 eayy fhain and a
i Ha>1, | | Ha>4
suh_gh% mﬁbﬁuﬁlgecf’VFQ/Z 13 ;%galred un@\/zﬁ -1?. 1 Ha > ] 1 HH

a 1][0230ﬂ-| a VHE preddmtindnck whsacdnfidnkd Iwith 311ofl 34 uhidue bhyhridoma-
> >1

depv?d fnf}bsl El“gq(:: \{I—'I%:S -d?ﬁq%lcialleglty Ifgﬁa[i;sﬁ wl%rele%_t@?sae y :mu!f_at%il Ithroughout
ChHR ]Eaﬁ!i |FR|3 | SéhuE&eH of \Z‘Hi 51 nlAﬂ-s ﬂepﬂesénﬂmﬂlu]reérra&gbm&itfdi'ents as
1n@p¥?:d by Q1ffe§ept patg.\:nsglf sgbsgmteq ang vlaﬂptpn@ n §D|R3L2E1%1J) JH urqagq Hdentical
sutstiﬂltkonls Vu:re seéa Q QH]S 9 heaIVE/;Qhains @om l&fféretﬁ?re%r&%e&eﬁt@ (Ser’! to

aaa
As_[13 1am;C]])Rh and Met 110 Klﬁ in BR3, fc@gaxg_mplq‘) ujmlymg amlgemdn[ven sglection.

>+ ([Eil}dbv %_é zf_:i\(ailyfecﬁ_mﬁlbf gtl zef \bf f\%i‘ anx_/Led hg:ht ?hainsl_xp fm%lmg CD20-
spe01ﬁc binding domains. All Vi A23 chains were rearranged with a 9-amino-acid CDR3
and were mutated as compared to the germ line in the CDRs. In 21 mAbs, the isolated A23
kappa chains appeared to derive from a single rearrangement event, as indicated by the
pattern of mutation and shared JK4 segment usage. Identical substitutions were found in
different mAbs (Ser’” to Arg®® in CDRI1, Ile’® to Val®® in CDR2, and Met* to Val* in
CDR3), suggesting antigen-driven selection for these particular residues at these locations
during affinity maturation.

[0232] The three lead mAbs as determined by pro-apoptotic activity as well as
ability to elicit CDC and ADCC (described above), mAbs 1.1.2, 1.5.3, and 2.1.2, all utilize
the Vkappa A23 light chain paired with the VH5-51 heavy chain. Both heavy and light
chains were mutated, primarily in the CDRs. The lead antibodies represent a single paratope

family recurring in the hybridoma.
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L1 phrERMvATION G Capopica ot pss aptytagres T
[

[d23|3a] |Chlath’l~a et G vldbsclibéd antibolly |strhct{1re, inaednslof ‘danonlcal
I 111 a114II11II1I

olasses” for |the]_hypetvar1alﬂe gegjong of eqchpmpnqnoglo]aulm (§1a1q (JS Mpll }onﬁjl%m Aug
20; 1%6(%) 9d1I 173 'Yifel?tbmgclstgtﬂ:tt&es oflt]ne]‘r"a% e{nlet f;a enﬂs éflzll vhriety of

1mmuihoglolbulids Iwdre landlyzed tb cketq:rm_[nq th(: El@tlonshlp |beqwe|en ;[chqzlr |atrqmo acid

sequencigs fmil tl&e tl1irfe d‘ir[xanTn%ﬂ s:trugvnleér?f he)k +\‘u nd%x!hink tes (Ilholtﬁla et al.
found, that theré Gverd rélativell féwTredidues Ithat, thrdugh their paibkﬂ:lgmyd_’togpn]bondmg
or Irhe: ab?ﬁy IFo zlllssu:lm!g_ m!msgi?i%é{ p%i q]i q%nel]ga ?oq_tjoa%tfofs, vxlfqnla chl%a]l']ﬂy{f\;siponsible
forJthJ: rdald cHaid confokmhtidnslof helhybevatiabde feBiohs.| Thest rekidhed werelfound to
occur at 31tes within the hypervariable regions and in the conserved B-sheet framework. By
examining sequences of immunoglobulins having unknown structure, Chothia, ef al. show
that many immunogloblins have hypervariable regions that are similar in size to one of the
known structures and additionally contained identical residues at the sites responsible for the
observed conformation.

[0234] Their discovery implied that these hypervariable regions have
conformations close to those in the known structures. For five of the hypervariable regions,
the repertoire of conformations appeared to be limited to a relatively small number of
discrete structural classes. These commonly occurring main-chain conformations of the
hypervariable regions were termed "canonical structures." Further work by Chothia, et al.
(Nature 1989 Dec 21-28; 342(6252):877-83) and others (Martin, et al. J Mol Biol. 1996 Nov
15; 263(5):800-15) confirmed that there is a small repertoire of main-chain conformations for
at least five of the six hypervariable regions of antibodies.

[0235] The CDRs of each antibody described above were analyzed to determine
their canonical class. As is known, canonical classes have only been assigned for CDR1 and
CDR2 of the antibody heavy chain, along with CDR1, CDR2 and CDR3 of the antibody light
chain. The tables below summarize the results of the analysis. The Canonical Class data is
in the form of HCDRI1-HCDR2-LCDR1-LCDR2-LCDR3 (H1-H2-L1-L2-L3), wherein
“HCDR?” refers to the heavy chain CDR and “LCDR” refers to the light chain CDR. Thus,
for example, a canonical class of 1-3-2-1-5 refers to an antibody that has a HCDRI that falls
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int§ ofhofiichl dlads £ rboRa e fhudinfo Farbroatlobbsh) Rrbphilipht fats into
carionicabclassaz Ia LCDRJZ ﬂQatI falls Intd cdnohichl ¢lags 1, andraz LWDIR3 thit falls into
1 = HHHrxl x TZ'i "z-1 ,x-1 ~z-1 X
Caf&?n?a%%sﬁx X1 U1l U Zx 1 xi rl r7. rl xHU H
X r [02)36]2 U)Asklgnihbnts fvefd made t6 b ph‘l“tibhlaf‘bahoﬂ.lczl Aas©Owthefd the hntibody
00 r-lI HOH OO0 H OH.Orl 0O H 0 c )
seayeneenasclsd e ey e i GRNbE Gebpangnicalpssorfheciino acids
deﬁMH f9r élach !aﬁhﬂxd!,r @arl be i*ollﬂd %rl el)dtm 51'6 1|n$ﬁe Mib1es l%g) Ch@(}uar Jzt afln referred

O CX~
to @(HGH Tablﬂ 191 aqurafbie Hl meport the qanwml r@smatz‘o@e/%@m%@e CD20

it / .
oSSR BB ] ol i o GG, o
carldhicalxlkbs assignment is marked with a letter s and a number, such as “s18”, meaning

the CDR is of size 18. Where the structure of the CDR is predicted to be similar to a defined

canonical class but with a likely deviation, the canonical class assignment is marked with a
‘A’ Where there was no sequence data available for one of the heavy or light chains, the

canonical class is marked with “Z”.

TABLE 10
Antibody (sorted) H1-H2-L1-L2-L3 H3length
50-001H1_10 3 1 1-2-2-1-s9 15
50-001H1_11 3 1 1-2-4-1-1 12
S50-001H1_12 1 1-2-4-1-1 13
50-001H1_13_1 1-2-4-1-1 12
50-001H1_1_1 1-2-8-1-1 13
50-001H1 2 1 1 1-2-4-1-1 12
50-001H1_3 1 1-2-4-1-1 13
50-001H1_4 1 1-2-8-1-1 13
50-001H1_5_1 1-2-4-1-1 13
50-001H1_6 1 1-2-4-1-4 12
50-001H1_7 1 1-2-4-1-1 12
50-001H1_9_1 1-2-4-1-s10 13
50-001H2_1 1 1-2-4-1-1 13
50-001H2 2 1 1-2-4-1-1 13
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| 1 1%coWI 1C7TC71 | d FCQF I 1 U CaU I |
lPAHW(DHI 221 1 11 1-1 zrGIlI I COU =>al |
11 1 19COOI | WI I U1lx1l alUl Pa PalU
zOl\ Iz“U)iix"IImIUCE)Lthﬂ1§4404I aLi |C7n1.,W| U)
1 L P24 L1 [T B2 los w [ iy i+1|
C7 z oo INT T aTl Gk 12

50-001H3 2 1 1-2-4-1-1 8

50-001H3 3 1 1-2-4-1-1 8

50-001H3 4 1 1-2-4-1-1 14

50-001H3_7 1 1-2-4-1-1 12

50-001H4 2 1 1 1-2-4-1-1 12

50-001H4 5 1 1-2-2-7-Z 12

50-001H4 6 1 1-3-4-1-1 6

50-001H6 3 1 1-3-9-1-5 13

50-001H7 17 1 1-2-4-1-1 12

50-001H7_18 1 1-2-4-1-1 12

50-001H7 1 1 1-2-4-1-1 12

50-001H7 21 1 1-2-47-1-1 12

50-001H7_23_i_1 1-2-4-1-1 12

50-001H7 24 1 1 1-2-4-1-1 15

50-001H7 26 _1 1-2-4-1-1 15

50-001H7 28 1 1 1-2-4-1-1 12

50-001H7 7 _1 1-2-4-1-s10 12

50-001H7 8 1 1-2-4-1-1 12

50-001H7 9 1 1-2-4-1-1 12

TABLE 11

Antibody H1-H2-L1-L2-L3 (sorted)  H3length

50-001H1 10 3 1 1-2-2-1-9 15

50-001H7 21_1 1-2-47-1-1 12

50-001H3 2 1 1-2-4-1-1 8

50-001H3 3 1 1-2-4-1-1 8
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0-1 NW ~0 00 Um 00 HOO r-1 ri 74 WD 2006/ 130458
PCT/ Up2006/-020408 XAMPEE-14 mE%M-MPEFI—GN—G:——
CANONIRCA OI&IA 35—3AI‘¥I'I'I BODI ESI'?[ﬂZ ] Chothi a, L al.|have
descr |§p@0@ﬂt |1§opy structuye_4.niterns of "cagponi cal
cl assgs” for the ervariable regions{of each
i mung- @ﬂith_ﬁ_b_Hal n (JIMoI I—B'rﬂel 11987 Aug 20;
196( 4)=-901t—1+H) 1 Theratom—e€ 14 ctures—pf—theFab—and
VL frc&??rg —gf— variety b? nogl pbul i E% re
anal y@ﬁo(;lqﬁdqtlerm ne the {elaijjonshi p|betwegn ﬂu r
amnotacid Sefuences and the three-difensional
st ructiﬂr@&llﬂ‘ 7the| r lanti gehZEﬁ hdi ng sites. Chothia, et
al . yoxeyaNe; t—thefre—nere 1 vety—tewresidu P
t hat, éﬁﬁ{)%%ﬂ r jpacki nblz ‘Mfgr ogen bondfr% t he
abi | i t _@(g}g;fswnp ugusual phlg.jpsi or omegail
conforimationsS, TWwerelprinarily responsible for th
mai n- (RPN FEOABOr mati ons of-2thélhyper vari abll® regf ons.
These [resith ywer-e-found— cut St l. Wit n
t he hy’%oé?@mle e regions g%d‘l ?)E t he cmserv%d a- sheet
f ramevsy.fg1:By 23 exam|ni ng seauenges of i mmunegl obul i ns
havi ng unknown Strugture Chothia et al__show that
many |5ﬁ1@@i&£ﬂ 8Bl As have hh@e‘lrl"clri abl e|regi &hs that
are si sTzeto—one re—known—stryctures
and acl%a?(?lgﬁ&llg{— cont ai nedlg‘d4e¥1ti| cal residues at the
si tes [geepansobl e far the 1.2.4-1-1 12

50-001H1_12 1 1-2-4-1-1 13

50-001H1 3 1 1-2-4-1-1 13

50-001H1 5 1 1-2-4-1-1 13

50-001H2 1 1 1-2-4-1-1 13

50-001H2_2 1 1-2-4-1-1 13

50-001H2_4 1 1-2-4-1-1 14

50-001H3 4 1 1-2-4-1-1 14

50-001H7 24 11 1-2-4-1-1 15

50-001H7 26_1 1-2-4-1-1 15

50-001H1 6 1 1-2-4-1-4 12

50-001H7 7 1 1-2-4-1-s10 12

50-001H1 9 1 1-2-4-1-510 13

50-001H1_1 1 1-2-8-1-1 13

50-001H1 4 1 1-2-8-1-1 13

50-001H4 5 1 1-2-Z-Z-7Z 12
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observed conformation. [0234] Their discovery inplied
that these hypervari abl e regi ons have confornmations

W@ b@sa3siss t hose in the known structures. For fPeEUSI006/020408
t he hypervariable regions, the repertoire of
conformati ons appeared to be limted to a relatively
smal | nunber of discrete structural classes. These
comonl y occurring mai n- chai n confornations of the

hype "G{_IL pynwno Wet-e t deIJIIi"e!d'IF

struct %ﬁif ﬁdrther wor k 5§ﬁCLguh| bt al (Nature
1989 @%QXH16Z§ 342(6252) - 87.6-88) and bt her g3 (Martin,
et al [_JM Bra 1996 Nov 15; 263(5)!800-15)

confirmed that there is a small repertoire of
mai n-chain conformations for at |east five of the six
hy pg284) i alilableri@gs emsnabysisanftthdyputes of {uﬂtbieaﬂes PreclaspREhe number

of (a)f & fﬁrs] Hg‘p}lg ﬂbed%rtécg rﬁlfu%ozl?caf;?lg%sgde%ﬁe@ h¥ %@f‘f’ célgmn is shown in

theCdd® ebm{n thassemAdAuekigNdne dhemrseqssice detd aﬁd) lthxﬁlblashng @A in the

CDR2. of .the antibo Ih%u%ﬁtllil chai n, T%g%gﬁ%ﬁtcg wﬁfyaiﬁeggtructure

canopfepl AFHEIEISRRISIOL ¢ Jo15OYngAt
wak QLW [SURIYRY 27 8utldT84RAM Ra¥ir@f bolilh Bead Al $ight chhhfsequences of this
Canonical Cass data is 1in the form of.
COHBDAYion-CDR2- L CDR1- LCDR2- LCDR3 ( H1- H2- L1-L2-L3),
wherein "HCDR' refers to the heavy chain CDR and
"LCDR' refers to the light chain CDR Thus, for
exanpl e, a canonical clas¥ABLEINLI23-2-1-5 refers to an

ISR AR DB G CANONICAL (RAss Gonre

ass
a HCDR2 that falls Hﬂm_lgﬁngmgzcllc(ghﬁss 3, a LCDRI
that falls into canonical class

—allCDR2 that falls
i nto canoni cal cIaaSQ{;Laﬁd a LQDRS that falls into
canoni cal cl ass 5. {9236} -Asstgfre
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sequence mat ched tl efined for each
canoni cal class. T

1@ oKey.1am no gci gs

e am nho acid def i

ned for each

anti body can be fol

1@, 4-1-dr exarrple1 in

the articles by

Chothia, et al. ref
11 report the canoj

f_fgtér_iﬁ o—abgve:
nrca

SS datazfor

ble 10 and Tabl e
each of the

CD20 anti bodi es.

Metgfihere wgs mo n

mat chi ng

h the sanme CIIR len
,ﬂ@ﬁhéﬂt is ngrked

canoni cal class w
canoni cal cl ass asj{
and a nunber, such ras—>si8—neaning
size 18. Were the r%z ure of the COR is predicted
to be simlar to a defined canonical class but with a
i kel y deviation, the canonical class assignnent is
marked with a “~'. Wiere there was no sequence data
avai | abl e for one of the Q% g? lislight chains, the
canoni cal class is narke "Z". TABLE 10 Antlbod
G§WT®EEXﬂ£kRAETERLLQTKB¢HBKEh@YNTYEﬁﬂﬁQEMHHXBHETE3PE
1-2-4-1-1 12

th, the .
v%th aletter s
the CDR i s of

gTIDES

Siae 5 : : U] 13 1 1-2-4-1-1 12
50 qmﬂﬂﬂ 1 An ]ovarlzﬁ)pikrglpékﬁde 50ar06danhing tRe U3 larhind- abidl ediracellular

domain of the human CD20 sequence was prepared by automated SPOT synthesis. A series
of 33 12-mer peptides was synthesized as spots on polypropylene membrane sheets. The

peptide array spanned amino acid residues 142-185 of the CD20 sequence. Each consecutive
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50-001H131 1-
50-001HL 5 1 1-2-
wO0e0eQiid /1 1-2-4-

w

2-4-1-1 13 50-001H1 4 1 1-2-8-1-11
1-2 1-1 13 50001H1611241412
1-1 12 50-001H191 1- 2-4- 1-BCT/0s%86/020408
50-001 H2 1 1 1-2-4-1-1 13 50001H2211241113

76 WO 2006/ 130458 PCT/ US2006/ 020408 50-001H2_4_1
1-2-4-1-1 14 50-001 H3 1 1 1-2-4-1-1 12 50-001H3 2 1
1-2-4-1-1 8 50-001H3_3_1 1-2-4-1-1 8 50-001H3 4 1

4  50-001
peadieotio aesty ofd SRk el e efnfs ol fvidipaye pespd, ogriping
lib2y oErag0d bHeopegtidks 3 shotmln §ablsA3001H6 3 1 1-3-9-1-5
13 50-001 H7 17 1 1-2-4-1-1 12 50-001H7_181
1-2-4-1-1 12 50-001H711 1-2-4-1-1 12 50-001H7_ 211
1-2-47-1-1 12 50-001H7 2BABLE 1B-2-4-1-1 12
50-001H724 11 1-2-4-1-1 15 50-001H7/ 26 1 1-2-4.1-1

1-11
4-1-1

15 50-001117281Paptide_4-1-1112 sEEATRNG.
1-2-4-1-shOKISHFERMESIN 8 111-2-4-1-11682 50-001H7 9
1 1-2-4-112 1ISHWFLRMBSENF1 Antilbody H1- Hb4 1-12-13
(sort ed)| HIBHRGKMESNEIO11111031 1-2- 2166-s9 15
50- 001H7[ R1BFIXMBSENFIR 12 50-001H3 -@61 1-2-4-1{1 8
50- 001H3[ ¥ FLENMEANFIRAS 77 20067 13(#58
PCT/ US20057 PRI NFIRAH 168

7 KMESLNFIRAHT 169

8 MESLNFIRAHTP 170

9 ESLNFIRAHTPY 171

10 SLNFIRAHTPYI 172

11 LNFIRAHTPYIN 173

12 NFIRAHTPYINI 174

13 FIRAHTPYINIY 175

14 IRAHTPYINIYN 176

15 RAHTPYINIYNC . 177

16 AHTPYINIYNCE 178

17 HTPYINIYNCEP 179

18 TPYINIYNCEPA 180

18 TPYINIYNCEPA 181

19 PYINIYNCEPAN 182

20 YINIYNCEPANP 183

21 INIYNCEPANPS 184

22 NIYNCEPANPSE 185

23 TYNCEPANPSEK 186

24 YNCEPANPSEKN 187

25 NCEPANPSEKNS 188

26 CEPANPSEKNSP 189

27 EPANPSEKNSPS 190

28 PANPSEKNSPST 191

29 ANPSEKNSPSTQ 192

30 NPSEKNSPSTQY 193

32 SEKNSPSTQYCY 194

33 EKNSPSTQYCYS 195

[0239] Briefly, peptide scans containing 12-mer CD20 derived peptides were
probed with monoclonal antibodies. The pattern of the peptide bound antibody to CD20

derived peptides was immobilized by electrochemical fransfer of the antibody-peptide
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50-001111_i 1 3 1 1-2-4-1-1 12 50-001111_13_1

1-2-4-1-1 12 50-001H1 2 1 1 1-2-4-1-1 12 50-00111171
wadz2deA3dsd 12 50-001 H3 1 1 1-2-4-1-1 12 PCT/US2006/020408

50-001113_7_i 1-2-4-1-1 12 50-001114 2 1 1 1-2-4-1-1

12 50-001117171 1-2-4-1-1 12 50-001F17_18_1

1-2-4-1-1 12 50-001117 1 1 1-2-4-1-1 12

50-001H7_2311 1-2-4-1-1 12 50-001H7_2811 1-2-4-1-1 12

50-00111781 1-2-4-1-1 12 50-001H7 9 1 1-2-4-1-1 12

50-COH 12 1 1-2-4-1-1 13 50-00L H 3 1 1-2-4-1-1 13

50-001HL 5 1 1-2-4-1-1 1BXAMPI®OI7H2 1 1 1-2-4-1-1 13

S0- 001 14BHPE SIAFPING Uit Sl MuTAGERERIS 15
50- %E@_gfﬁpl%pgnﬁpﬂmé sth@ies &din Qﬁmﬁeﬁlﬁsi{s %pl%’aé‘h Havd ungcated that

310 12 00 4-1-s
Algmdne gqogitien 170 #nd Prplipe gt posifiond 72 g igrylvad ip the 1ecszgrat1qn qf human

OB R0y 03025 R0 T kncipé 3 Ay deobaeal, ou, 185 and

RiBGindd1 WS ®rqgaled:§9}9mlltaﬁom@f {he373idaealib éemﬂe | Binding of mAbs 2F2 to
nal tiho

hul%‘ n‘odé)rsi0 '3 ? nsen%?{?%e di €% Aﬁ( avm%nm%’eg{de[%f’g NS %z)}rq oerIi’iHS%ef involving

NicBasdNdeés.i gnated in the Ieft colunn is showmn in the

rig u The on ki ng e chain e uen e
dat 2450 1 Tl el ko bt S o APPSR gt 171-179
(NP§EKTNSPS r(SEQdELd NO1 1t9h})5 S‘?é@iﬁ%itjﬂ @f tHRE nAIst tocﬁmmaﬂ sequence is
seen_structure wth 25 out of 34

thrpugh Prglippt - r@awe é?fbls |np‘grﬁﬂuleq’ﬁiafphb1§@qa ah ogvigh Eahlesw below.

conbi nati on.

TABLE 16

FINE SPECIFICITY OF CD20 MABS
mAb Specificity SPOTS SEQ ID NO. | Ciritical Residues
B1 Human CD20 PANPSEKNSP 200 A170,P172
2H7 Human CD20 A170%,P172
IF5 Human CD20 A170%, P172
Rituximab | Human CD20 A170,P172
2F2 Human CD20 . N163, N166
1.12 Human CD20 NPSEKNSPS 196 P172
1.53 Human CD20 NPSEKNSPS 196 P172
2.1.2 Human CD20

* Minimum requirement for binding. Polyak & Deans (2002); Blood 99:3256-62.

[0246] Xenouse® derived anti-CD20 monoclonal antibodies as described herein

have overlapping but different epitopes of all known CD20 antibodies.
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TABLE 12 NUMBER OF CD20 ANTI BODI ES | N EACH CANONI CAL

CLASS COVBI NATI ON  H1-H2-L1-L2-L3 Count 1-2-2-1-s9 1
wWQa286A%04381 1 1-2-4-1-1 25 1-2-4-1-4 1 1-2-PeUsiods/ 220408

1-2-8-1-1 2 1-3-4-1-1 1 1-3-9-1-5 1 EXAMPLE 15

EPI TOPE CHARACTERI ZATI ON:  SPOT- SYNTHESI S OF SYNTHETI C

PEPTI DES Detection of low affinities peptide-antibody

interation [0238] An overl appi ng peptide scan spanni ng

t he 43 ' acid extracel | ul ar domai.n, of, .t he,  huma
cobfs BT R RS RSy ey P SN Rt e
on®)thich 8&asate BVBEIth&@sbrads (Bigh I2toEsack@ptnd)e The@sonoclonal antibodies
synt hesi zed as spots qn poly rop(yjl ene _nenbrane sheets.
word o delgelpd | dliar payPRBHHHERURIn (OB EEIB uleCL 4 gy  and
ch&hildnhige&B2@. sequence. Each consecutive 79 WO
2006/ 130458 PCT/ US2006/ 020408 peptide was offset by
onel®248] de 4 sigghettindipg eagiosu¥aspidpntifigd onalbihgengergbranes. Binding
ed,; ~0 I ' ' - cargayed el ' .
of RO S R 1 EP g gelebR A bofiq @ AR Il BT Gonting the
condinShiFpkhEStsins H6BrRineSiH- bEKMEBERKENSBE (SBQSHFINWEBIONFI This peptide

°9%%M¢FFL esf Elﬁ &%M%%@%‘ﬁ@a@g& NEI RAHTP
170[0291 ESL Mplittypetheppidg for theQ@. 52 MtiteakRY HetttRined By flow cytometry
ADELRAIPAN 173 12, \ELRAMTEYLNL 174, 18 FLEAHTEYINY
domain. Four CHO mutant lines were generated. A single binding region was identified for
the three mAbs.
EXAMPLE 16
CD20 EXTRACELLULAR REGION SEQUENCE ALIGNMENT
[0242] Published reports indicate that antibodies directed against extracellular
epitopes on human CD20 do not bind mouse B-cells. The extracellular domains of human
and mouse CD20 differ in 16 of the approximate 43 amino acids. Eight non-conservative
differences are located within a 10-amino acid stretch (ESLNFIRAHT (SEQ ID NO. 197)) as

indicated in the alignment below.

TABLE 15
ALIGNMENT OF HUMAN AND MOUSE CD20 EXTRACELLULAR REGION

Amino acids 142 — 184

Human | KISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQYCY (SEQ ID NO 198)

Mouse | TL~——-—— RR-EL~-QTSK--VD--D=~-§=-8———-—————~- N (SEQ ID NO 199)

[0243] These differences in the amino acid sequence of the murine CD20
extracellular domain were used as a basis to conduct the above epitope mapping study. A
mutation strategy was designed in which extracellular residues in the human CD20 sequence
that differ from those in the mouse were replaced with those from the equivalent positions in

the murine sequence.
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16 AHTPYI NI YNCE 178 17 HTPYI NI YNCEP 179 18
TPYI Nl YNCEPA 180 18 TPYI Nl YNCEPA 181 19 PYI NI YNCEPAN
wQa8®6/12@58/1 NI YNCEPANP 183 21 | NI YNCEPANPS 184pPC2PS2006/020408
NI YNCEPANPSE 185 23 | YNCEPANPSEK 186 24 YNCEPANPSEKN
187 25 NCEPANPSEKNS 188 26 CEPANPSEKNSP 189 27
EPANPSEKNSPS 190 28 PANPSEKNSPST 191 29 ANPSEKNSPSTQ
192 30 NPSEKNSPSTQY 193 32 SEKNSPSTQYCY 194 33
EKNSPSTQYCYS 195 [ 0239] [ éoeptl de scans
contai ning 12-nmer CD20 tides were probed
VhdslommmpchipnAhtilgdids o T8S Tredingenp Off Dédenses fintdidng Eppregiéon Of
bound anti body to CD20 derjyved peptides was
i mobi li zed by el ectrochemgag—transfer of the
ant Md Pemkile arBOCHEd 200K %Qﬂtﬁgatgméﬁé%@ﬁfeaziﬂ%oﬁamos iv.
EXA| 17 EPI TOPE_MAPPI NG USI NG _SI TE DI RECT
reamlmmmﬁls ek 4 1C1EE tNMPe Claapis Y §2094 e@ow%zys -43. More
spé&ﬂc@ﬁf@iﬁ @fﬂjfn%c\perg ﬁé&:témitﬁ‘ ateth’ thiAkn RALAR! 'l)ﬂﬁ[:l)lﬁba cells via
posi t and Proliné at position 172 are invo
the tail tvhim andcuglnated 6 ocnﬁetmﬁmnhrr(bnmalws ptbwvigalt | Cabppt of animals
oS ol K Sl PR WS, Sl i
Rwuemndﬂ»u&& éstabBetedns. a &bmhimmg amﬁltrnﬂb’ﬁhlﬁl:ﬁlxtcwhomj nfiseveD2dice each

nsit.ive to t i 0 d
WD o B GRGH Ble- P 2 A Feks B0 0daBDS FHEeE of antibody
fifRel uoRepat nipiScell ihociladg. 1T six \baﬁorfﬁi{iiﬁl%dast faubesl m&$vehlcle)
171-179 ( NPSEKNSPS | E EQ | D NO 196

contppl sleGrhagrivregoptiel anti E@aﬁéwéeaqdé ! PR ﬁ’aﬂ ap?‘zﬂdﬂq%@ 12,133,

and {42 A Eaﬂ 317(QJefaﬁ Relivd @ diRY el nPinIche8Y Nste: Stﬁ@%huence of
in Table | ow. TABLE 16 FINE SPECIFICI TY OF CD

anm&monmb\bsbédl Wi faupd IpdRSidem®al B K@t ofrmbbchd-3. For avallablhty
Resi dues P 200 A170, P172
reaé?_?f % 1 3 ?ﬁ%@ lﬁlge@g@%%j}gm RABIPS 3¢

[0248] The results of the above study are shown in Figure 19 and demonstrate

that all three lead antibody candidates demonstrated potent anti-lymphoma activity when
administered as a single dose monotherapy. Moreover, this study revealed that the overall
survival of cohorts treated with the 1.5.3 and 2.1.2 antibodies was significantly improved as
compared to the Rituximab control. Statistical analysis comparing the 1.5.3 antibody to
Rituximab yielded a p-value of 0.022; analysis comparing the 2.1.2 to Rituximab yielded a p-
value of 0.023. Therefore, these findings demonstrate a statistically signiﬁcant improvement

in overall survival in mice treated with the 1.5.3 and 2.1.2 anti-CD20 antibodies.

EXAMPLE 19
IMMUNOTHERAPY USING HUMAN ANTIBODIES AGAINST CD20 IN
SUBCUTANEOUS TUMOR MODELS

Efficacy in Daudi subcutaneous model

[0249] Immunotherapy with mAb 1.5.3 and Rituximab was evaluated in CB17
SCID mice with Daudi (ATCC) tumor cells. Briefly, CB17 SCID mice were obtained from

Charles River laboratories, Wilmington, MA, USA and maintained under pathogen free
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| F5 Human CD20 A170*, P172 Rituxi mab Human CD20 A

170, P172 2F2 Human CD20 N163, N166 1.1.2 Human CD20
WOBRBEKMBRS 196 P172 1.5.3 Hurman CD20 NPSEKNSPSPAB6S100d/220408

2.1.2 Human CD20 * M ni mum requi renment for binding.

Pol yak & Deans (2002); Blood 99: 3256-62. [02461

Xenouse(r) derived anti-CD20 nonocl onal anti bodi es as

descri bed herein have overl apping but different

epj.t op LI known CD2 nti bodi es. 81
conf e 307 S BiorPUBI0 06 MBS tRb BRGHAY 8t lpuaskto form tumors.
Tré@ibitanese iddifted Kokl arRsiefagsatm6akité esheBed 2000 m@n®. Each antibody,

fractionated panner _onto three separate PVDE

2. venbt gnde-3 MG RItEmabw iR tRIGH Al fagose T lsdmedisnAed 5 me/kg, and

coRPhrel 9l v 8i8 cle WBRiBo198H &R 18G1 Wol)pe RoRBE10D AR AREEBSY antibodies,
Goat - anti-human | gG antibody "and chem | um nescense.

isotrz4optral and R veliiglel comirol @ dansvby itepenitohgad ihjesiion|tivice a week
' ' f 1.1 and 1.5.3 was
fol 4 s TR W8 e B DO Bockiabiof. 200 C ot e

t he [0250moriltepedudip ef tha sbaetsardyiarnedhotva it EiguNPBEKNSPSle 17 below.

Al Bt g ot bisRERG b B! AR RG S, vere e mor

poledP4lidhibiting @@y thiRifDatdi th@mbrsf éth 5% @<6U001bgvr waSvth inhibition at

determ ned by flow ¢

thes XBEEEs93G BIRBY BoAk

1.9116aY 1 0N RitukiBRbexiiacs
nut ant

| i nes wer

e

ener a

triﬁlgggiow

try

A single

fpﬁ%&%@%§%§|{s%§1 analysis comparing

Lpl HIR belfRB0Nin FXWdefdOest, indicating a
ed bi ndi ng regi on

signftcantdispprpyqneant fip etficpsie with radbindd s aMIPL €onepletpzeeression and

gt Rk AT SR R

reports indicate

malgral. 78 ané X tli2a owbéatively.
bi nd nouse B-cells.

piE

directe

epi topes on human CD20 do not
The extracel | ul ar donmai ns of human

re[a{%a%@h the hégher dose of

I es

and nmouse CD20 differ in 16 of the approximate 43
am no acids. Ei ght non-conBshlevy#ti ve differences are
| ocated within a 10-am no acid stretch (ESLNFI RAHT

(SEQITD NOJ 197))Logg | ndicated ih the aligrinent
bel oy. TuldBILE 15 | Alell GNMENTesOF HUVAN AND MBUUSE CD20 Complete | LUmOr
EXT @muugl_ﬁmwmdi@u%c it ;arel\%r;m 13’%@% v%‘@gnt Hurman Regasion JFree
KI SHiFL Sl N2 F[ffﬁ N YRCEPANPSERNS B P urviva
198) .‘Rsy%E ) G (55 1
-QTSK{-VD--D-- {S- S-------- - - N (SEQ |5> AR 199y, | 122
1 ;fhes 108h.6 87 8NCes s P s @g‘a___@gpl d 9eqyeRCR3Qmm’]| 14]
J 53€ | COZU[Ext a_gEl rarar Jomap e MET €, 9€d as g . i
basi $ to cqnduct] t he ave epitaopk nmapp ng_ t udy
IgG1-#ist af i on st r Dleqy)- % [ded9Gned3i n| ©PE26h | &% rlack®| u] arv% 0%
Rituxdn€Si lues 11 tlse [burrdel [CORG2B3 equence4sbhatoudi|f Tew T o 0%
lmpkt hose¢ in the noyse werie repﬂ aced wWth those{fromthe
equi val ent |positli ong _iin
Rituxan- - 9.0 (059131 0.0 71 [ 0.10263 | 0% 0% 0% 0%
Smpk
2.1.2-1mpk - 0.9 [0.057]7310.037602] 36 | 0.15279 | -1% 0% 0% 0%
2.1.2-5mpk - 84 (054734 0.0 70 1011548 | -1% 0% 0% 0%
1.1.2-1mpk - 33 [0215(48| 2.0B6 | 55 | 0.15718 | 0% 0% 0% 0%
1.1.2-5mpk - - - |6 0 95 0 0% 30% 20% | 20%
1.5.3-1mpk - 44 10.288[47|8.14E-4| 59 024263 | 0% | 0/10 0% 0%
1.5.3-5mpk - 246 |1.608] 5| 0.0 95 0 2% | 10% 10% 10%
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the nurine sequence. 82 WD 2006/ 130458

PCT/ US2006/ 020408 EXAMPLE 18 Uses OF Anti - Cd20
wda\ndochseses For The Treatnment OF Di seases | nvoP@T/0g2006/020408

Expression O CD20 [02471 The | ead anti-CD20

anti body candi dates were evaluated in a Ranpbs i.v.

rear-linb paralysis nodel. Cragg M5, dennie, M

(2004) Blood 103:2738-43. Mdxre specifically, CB17

SCID mce were injected wwth 1 x 106 human Ranos

| ynphorma cells via the tail vein and eval uated for

onset of rear-linb paralysis and survival. Cohorts of
Efi04dv8h NambBl Lsubbi8 @8t Mbdd) the three | ead candi date

anti-CD20 antibodies; a cohort treated with R tuximab

was [8231Ab| i 4 émilaexpensasnial AgFiRn S UseT o Trate Giesefficacy of anti-
CH RihSn Qﬁub%%\]‘?ﬂ 0 REmERG ocYéEf NonS28&fid Iyhphoma. 107 Namalwa

(1 ntraperitoneal 1njection a single dose of 0.05
(Ar“fglqagceﬂﬁ veent ithplgted fsulﬁqu@@mtdbym ﬁolsnudmnme Glabonics, Germantown,

at Th [ r

N{(Vg@‘}%} I\;a?nr%l(l:vgzl}] tcr%g f?)(ﬁn? %18%%%{9% t%lg%?]st Fg]})Jengifgi é)&&%evel of CD20.
Trhtteni wabinitatd Whe mmn@m@chm atbaxctas sZzelonLOO]mBP 3 Antibodies

B ctosAGo R bl wbl bt G2 ERBB AR 4G G 0

vehife JoBtoIhndAnlIgG1 detipt eaitrol. ODbi1Ad oMntln@DZ(l aftibddiek,GEotype control
avai lability reasons, mAb 1.3.3 was used as a

ang Jist yehilecdngiol Frapdepedpysnirangsiipneal hgctausiiqess week fog 3 weeks and

W:i’l;bii;h\ﬁ‘*ﬁteataﬂfI dYy angeSHROP iddRulblidhr &s 4wt lﬁigﬁ@%te{nﬁtﬁble 18 below,
all three | ead anti body candi dates denonstrat ed

Rlpmrem alairmAbl havp esrrsuivelenivatithe higkest degrafR0gngke thedinting a tumor
t

o R ERRSPE R PSR ARl DS B R 15

wik. Braﬁla&ica:llyZmbreZ pateht i € wanse Slogniof |R:1anmmyb i Rjjwomabl was not

ogiof eyl P TS B AR by o R O o

yielded a p- value of 0.022; analysis conparing the
2.1.2 to Rtuximab yiel ded g p- val ue of 0.023.
Therefore, these findings trate a statistically

significant | rovenent in $r alél survival in mce e
treated WHRC he tTest antj -1CD20 Anti bodi es.|Complet
EXAMPLE ]B% ela &%ﬂbhﬂht%@%t Regressi Reg(raessi
AGAI NST ¢ é“l DPUBEITANEQUS TUMIR' MODELS kS ok 0% 1 1 on
Daudi su eous node 491 T mrunot her h [Size <= |

1. &op ang R|t xi mab was| evaluated in CB 17 SCl D|mvce-| 63.0
wistehmddsudi [A(IlAq (C(D)OOOmmﬁr cel | $StarBpay @f End Da@CB17 SCl D5o%glE mm’]
pRaer e obt giyped [f room rl es |Ri ver |l abor atamr | e®s 0/10 | 0/10
"‘"'nﬁngtcn,% IS 3u ARtAEed oef %ﬂd N h@gew tre oy
53 W0 2006/ 13045 b&q'? Us280aP 028408 2 chidit | on. | 18% i
RiZaieaibk cel|l s- wer 82i hP-8i6t jeB8syBELBU eéus Wednd &b | owed 0%
RTCO200QF M TUNMDT § /A TI@@ANENDRS |Veke41|NhE I AR W@n | &y 80%

average—HuRoE SJ: zZQ ragch31 088 P“"Bf_ 51:_3 hgn lol%f‘\f‘l g -
La-ipmgl ™y 1175 VA BN Rt JIPHED | as| 088t bt | 0% | 40%
Lfea9epk evdl s; I[myAkg Nemd S8ngPRYQANE PadPar edot p 40% | 30%
vehicre control and—antgd i sotype controt. Dosing of
anti-CD20 anti bodi es,
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I sotype control and PBS vehicle control was done by

intraperitoneal injection twice a week for 3 weeks
wapahomaess ni ti ated at day 18 after tunor i nocubP@l/UsI006/020408

[0250] The results of the above study are shown in

Figure 20 and Table 17 below. Al mAbs denonstrated

potent antitunor efficacy. mAbs 1.5.3 and 1.1.2 were

the nore potent at inhibiting growmh of Daudi tunors,
Bf i th. 95% ﬁOuOCO tunor, growth inhibition at the
: e % i nhibition for Rituximab.

St afg2sk] calTharéionsy 6f KGRERL0 Agmar afiibddies inla Ritdxintab-resistant cell

Ri tuxi mab yi el ded a p_val ue below 0.05 in a Student
madek way alsp r?aﬁleafﬁg-nbwaﬁ%ﬁ?gaﬂﬁ FPeaRPlAniRg: BPEHaROUslY in CB17 SCID
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regression and tunor free survival was observed_ in .
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forGneedkaiahd Wahinbiatddow d&y; 1 afiaeituymer icewsition.e RRpgimab 7if greoncentration

I LCK 20 P. 9% I. f 4§ Vi %01% 255449 '
of gelﬂl}g@l]yg/ Jas ( aol(o&)u? W-géﬁ/o ﬁr{é@%&gg %&/(g S%ﬁ%ﬁ%%@?%hlbltmn
sinhiBir Z€ tie 6% aciissddgsynmaibs! . AB | (Fipa027). w8 ndsgBtgawtekDa d8se, antibody

- 0 - .- - -
5735 Rk S, dhon5e B0 g
sigRifRERRA Q@{@ﬁ%@ 0% 0% Rituxan- 1.8 0.115 61 0.001727

46 0. 14E26 0% 0% 0% 0% i npk Rituxan- 9.0 0.591 31
0.0 71 0.10263 0% 0% 0% 0% 5npk 2.1.2-1 nmpk - 0.9
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Efficacy in RR6-Ramos subcutaneous model
[0253] The RR6-Ramos model was then tried in vivo. 107 RR6-Ramos cells were

implanted subcutaneously in CB17 SCID recipient mice. The mice were treated with 1 or 5

mg/kg of 2.1.2, 1.5.3 or Rituximab and the antitumor efficacy was compared to vehicle PBS
control or an IgG1 isotype control. Dosing of anti-CD20 antibodies, isotype conirol and PBS
vehicle control was done by intraperitoneal injection twice a week for 3 weeks and was

initiated at day 14 after tumor inoculation. Figure 23 and Table 20 demonstrate that mAbs
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were tested at dose levels of 10 and 20 ng/ kg of

anti - CD20 anti bodi es,
wa@neheasn4bg G
anti bodi es,

i sotype control .
i sotype control
was done by intraperitoneal

and conpared to

3 weeks and was initiated at day 9 after tunor

i nocul ati on.

RikinH® B Hot m384idte 50 @Qﬂf)ﬁcaﬁe&@ﬁﬁﬁm\eﬂem inkigyeeael. at a
dose of 10ng/kg 1.5.3 was dramatically nore potent

than the sane dose of Rituxi mab. R tuxi mab was not

ef fi caci ous,

i

e mb 1.

Sig ||

di spl ayed 65% t unor

vehi cl e control
Dosi ng of anti - GB20US2006/020408
and PBS vehi cle contr ol

injection twice a week for

As shown in Figure 21 and Tabl e 18 bel ow,
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1.5a1@ $dpddi e FI t uB mabr

atrsoevatuated 107 RRI—= —were Tnpianted

subcut aneously in CB 17 SCID recipient mce.
Anti bodies were tested at two dose |evels, Ing/kg and
5 nmg/ kg, and conpared tEXABBIE 2 control and an | gGl

| B8PV BEE Rl sy bBA ey B drd B g R ronaan

i ntraperitoneal i NANTIBODIEIWGAIESTEEK0 for 3 weeks
and was initiated at day 14 after tupor inocul ation.

Ri t (8&5thb éﬁheélear@ﬁe%wmaﬁpléﬁdenw/hswg}qgg byeeen cynomolgus monkey
0! ddfeiRMS CDRO RB:laré?@hbbl qj@ aﬁﬁﬁh@'&:bxﬁﬁmﬁ@e%yt MEblﬁ)g\gtl -human

growh inhibition® simlar t he 2% achi eved
Cmoﬁnsqulesmnw-r.@@)‘- witheynanylgus m@éﬂ@yﬁ -lorawhocyiast %@W of twenty-six

maﬁch/ngmﬁ%glg g@ggeg%ﬁ éeﬁ@ edy ghﬁﬁ{a @ %t{rﬁ‘bf@@ stu g fgxfofﬂg grogortlon of
cir§yiatthg0B Sympﬁliimbtee (GIDZOH' uerﬂs) fmmla]swhgwfﬁlg(nmmmb/mgus(ﬁe] prevalence of

CSZOI hs on elther mgé/ OF the subpopulatlon %ISEH%UUOIE) v}e?cp Ie?clhtldegn "l/wenty-four

animals were selected as a result of the screening process, randomized by body weight, and

assigned to three groups each consisting of six male cynomolgus monkeys. Following a 14-
day acclimation period, groups were treated intravenously, on Study Days 1, §, and 15, with
vehicle (Group 1, 0 mg/kg), Rituximab (Group 2, 10 mg/kg), as a positive control, and mAb
1.5.3, 10 mg/kg.

[0255] Parameters evaluated included clinical observations, body weight, food

consumption, hematology, FACS analysis of peripheral blood and lymphoid tissues, test
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Goup (TD) (@A) (LCK) Show Chart Assignnments [All]

[900.0 mB [Start Day 14 End] PBS 6.334 - - - - - Igd
w@oanko4ss - 2. 1 -0.1 120 0.249902 -9 Rituxan @¢TvPK2006/020408

1.7 0.082 81 0.086581 20 Rituxan @5npk - 6.6 0.313

49 0.021599 59 1.5.3 @I npk - 4.8 0.229 61 0.009539

45 1.5.3 @5nmpk - 9.9 0.473 42 9.18E-4 62 Efficacy

in RR6 Ranbs subcut aneous nodel [0253] The RR6 Ram)s

artrgPe con(f‘e graaolbculé ;éﬁggﬁsﬁmx %e!gniq s)gﬁtﬁﬁa Hs §¥t So ngV\e%r ewe1ghts
hlsTd]mthaiicrg@' et emmuaahie(dchmmlhryl 0A 1l Saningls kglmﬁ/ecﬂ uhtiP,the scheduled
3 or crré]? dthe antitunor efficacy was
T%E?Céﬁpsé’é’“\%% 4 control or an Igd isotype
con{e2s] Dasd RBarpbs amﬁbutm@o 1 p&uudueesontﬂos ‘QRM@@mab) or the test
control and PBS vehicle control was done

artmlﬁ (3 { Prd Feaimenhere @pRRient it elinicel Wéi@kvaﬁlevs éoqﬂec@@mafﬁlen body
. orighh b eBdid o@%u%@?aﬂaﬂlo@ilt eXs bpRted] ﬂl@?el"lw@fe' ﬂgrk% test article-

gure 23 and Ta 0 denonstrate that
relgipd 6ffed9an @t@@mmm@pwemsooc&aspaﬂy and hsnmav.ost-mfusmn as well as

' d r 9 <
otﬂreg I'ékgéc%ei%v e mgﬁew? %}y ﬂoé‘? gﬁgmgtg}( {%Tsélgls g{‘ﬂge)lg%lsﬁ?ted a profound
deﬁlia@cm IhlrdanVe Eem¢antagooof mﬁnheeB lymphd'miyss ndatede.to badslire iRACD 19+ and

T. r ubl i h Lo Cel.l | ay .Ki.l | o
CopE et PP 2 e P, O k) S8 Cxpgent doses in
bloééﬂSL gﬁlﬂg 2%5 3Akdeatdd Qﬁmglgem‘f&hb\&gl lrthe E&)St lggox?’iﬂgécg @ffe@ occurring
. . - - - .= - tuxan - -
lm@ngleﬁgwowosw With ssplgged ﬁpﬁeﬂ lebelgpemuu@% atﬁp@wgt%@l% of the
bageﬁne&tﬁean@ﬂmmu%&llﬁ%g@w 40 2 05E—5 64k 2. % 421 @

WA HosaE. 4 Aiitimay 3o s fpr e BAG Sonalrtesrd seloueaid 6om Lymph

R T LR nO B e SRR st P oo and

spltre deiegnsgeted ftheagientestaliffetenade (€00 3) dwbl eog yGrioep Beewhb 1.5.3 treated
cynonol gus nonke 0 apd-hu Q i es
anfig SR8 B PP se, BT 205 R A ok D B were more
pr@pdundedcthes tlﬁfs@%sefr%lCWItwthlxﬁﬁaﬂﬂiim&cgw&ldﬁb ralls x¢ (Flgure 24) These
B- | ynphacyt es t ot cyn
chifgk By 0 el anuhed Broel ol etupnibl Ra s e arginal zone
(spided¥¥and frefatitd @ndbP I&ero‘hit@ Nndases in T-cells in the periarteriolar lymphoid
sheaths (PALS) and paracortex. Overall, no adverse findings attributed to test article
administration were noted in this study. All test-article related changes observed in the study
animals were consistent with the pharmacologic activity of anti-CD20+ antibodies with

antibody AB1 demonstrating the most potent effects.

EXAMPLE 21
[0258] Human patients with Non-Hodgkin’s Lymphoma are treated with
mAD 1.5.3 described herein. Each patient is dosed weekly with an effective amount of the
antibody ranging from 50 mg/m? to 2,250 mg/m” for 4-8 weeks. At periodic times during the
treatment, each patient is monitored to determine the number of lymphoma cells in the

patient. It is found that in patients undergoing treatment with the mAb 1.5.3, the number of
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circulating B | ynphocytes (CD20+ cells). Animals

showi ng extrene/ unusual preval ence of CD20+ cells on
wentaleasosss de of the subpopul ati on di stri buti onP@EIUS2006/020408

excluded. Twenty-four animals were selected as a

result of the screening process, random zed by body

wei ght, and assigned to three groups each consisting

of six male cynonol gus nonkeys. Follow ng a 14- day

accl i mati on period, ou were treate |ntravenou
lyrgpfosgd s fdicrd Tpbonpgisorelo Canipa] Payaly L7eAtp AP RIReRIRC ¢ fiab 153
anfiBdy) , thUXlnab (Goup 2, 10 ny/kg), as a positive

control, and mAb_ 1.5.3, 1 Par anet er s
eval uat ed incl ud@@@@ﬂ%gﬂogg%%%@gkﬁé@ body wei ght,
f oogyrs9pns Wpl'éf&@mceg‘ %ff@& H’ér@iﬁ)’tncfﬁfﬁ@ ARAlsy phten p{}%tlons papers,

peri pheral bl ood [ ynphoi d tissues, test

tex2 doeksl 304 38 HET,/ @smgeﬁﬁammsclteérthﬁreme ¢ M@ﬁ@rrtatbattofhgy are not
y, organ
skl B WO PHRPIRER S NS 67 et hE aRir ABRgy: DY 9an |
anlnals surV|ved until the scheduled term na
necropsy on Study Day 18QUIVARENTSo changes

2] el b A SRR el bR P o et

onb @kmleﬂ h G a@b@%ﬁ%ﬁ&é ﬂi&slnvér@l@ﬂ CrHeSfoPapbin@Ndesb@ftion and Examples
ght, organ me|q¥}s or gr.oss pat hol ogy ted,

As expe
deiaHle Pertalie RaciAmpk caHOGRENy (F Cibe. I eiigp o i deaiithet gie best mode
coht® ?1atejdyﬂm9 EWefiofO LIP 1i)sl?ll b al%ﬂr&gﬂe@%o%{/ér}’thﬁﬁn& maR¥ how detailed
post -1 nfusion as wel her expected changes in
theh éqregoomg)gw apberw 1Qytf:?€irr§t€r ipverdion| qag Wtepropiiced dpagany ways and the
e [ I
m\geggo %Wo‘ii\ldBQef Qon%{{%cy eagcgrrg%n%'télv%/lgl {ﬂg gg ?cggléu?;n ang%fquwalents
thaaexdt. CD20+ subsets for Goup 2 (R tuxi mab), and G oup
3 (mMb 1.5.3) at equivalent doses in blood. mAb 1.5.3
treated nonkeys showed the nost pronounced effects
occurring inmrediately post-dosing wth depleted
B-cell levels remaining at approxi mately >1% of the
baseline at the end of the study on Day 18. [0257]
Additionally, results fromthe FACS anal yses of cells
isolated from|ynph nodes fromvarious sites
(nmesenteric, inguinal, and auxiliary |ynph nodes),
bone marrow and spl een denponstrated the greatest
di fferences (P<0.05) between Goup 3, mAb 1.5.3
treated animals, and the control group (Figure 24).
The effects observed with mAb 1.5.3 were nore
pronounced t han those observed with Rituxi nab at
equi val ent doses (Figure 24). These changes incl uded
m nimal to marked B-cell depletions wthin follicles
and the margi nal zone (spleen) and relative and/or
absolute increases in T-cells in the periarteriolar
| ynphoi d sheaths (PALS) and paracortex. Overall, no
adverse findings attributed to test article
admnistration were noted in this study. Al
test-article rel ated changes observed in the study
animals were consistent with the pharmacol ogi c
activity of anti-CD20+ anti bodies with antibody AB 1
denonstrating the nost potent effects. EXAMPLE 21
[ 0258] Hunan patients with Non-Hodgkin's Lynphoma are
treated with mAb 1.5.3 described herein. Each patient
is dosed weekly with an effective anount of the
anti body ranging from50 ng/nR2 to 2,250 ng/nR2 for 4-8
weeks. At periodic tines during the
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treatnment, each patient is nonitored to determ ne the

nunber of |ynphoma cells in the patient. It is found
WO b@b/1803spat i ent s undergoi ng treatment w th theCcTis2006/020408

1.5.3, the nunber of 88 WD 2006/ 130458

PCT/ US2006/ 020408 | ynphoma cells is reduced in

conparison to control patients that are not given the

mAb 1.5.3 antibody. | NCORPORATI ON BY REFERENCE [ 0259]

Al references cited herein, including patents, patent
W apers, text books, and the like, and

the references cited therein, to the extent that they

are ot @l eady bl Bge"n@ Batl R RY20! BEh gﬂlges bY heavy chain

reference intheir entirety. EQU VALENTS [0260] The
cofnplezeppitanyy widtarméring pegioni ¢af(GRRLY darivgs peletreigo t @Clé)esequence of
G§§§T$§hﬂﬂt E@Iﬁﬁ@?'?Olone skilled in the art to

I ce t etinventio The foregoi ng description and ;
Exar2p| es A dageaid hmthalagerpr thhebindd @b dindesingrisés hkght chain

in entlon d descri bes e node .cont
cobRiSiny BRemiFRe et A LCRpF Rl o R bR R g s
(SEQ Imexberzoppw detail ed the foregoing may appear in
text the invention can b act| in m ways .and.,.
e 3.1 nveh i GIe ot o anis B8P Brecin e e i agont
hat BE Fﬁ%@ 8NAS thord MbAD. SARESMBIRY 8ALEH ﬁgb&s Jf rerRefcell8R a standard
/ 130458 PCT/ 06/ 020408 T IS CLAIMED | S

CeilTltArerarvgeémléwaagahdi ng agent that binds CD20 and
compy | seg g‘%sﬁ?«fl&%blﬁ&ﬂé Iﬁgﬁ@ia%{{%n I(X@Efehy thd @Jr%étgﬂf bihfi@g agent has

region 1 AVing 8n am no ac sequenc
anC-ESE)TcﬁYIW @ofSH@n | T2 Ngml 20 j_r)duc@g aoptasig el Rbnixisnetllagn a standard
Cg@g tha Q|nd§ CD20 and conprises a light chain

K ﬁ%f ﬂgﬁig}y?ﬁ %etern1n|ng region 2 (CDR2) having an

am o aciThesagatahbiadiaf afdnbNREGIM(SkQele ﬂhl@targé%élﬂl)mdﬁg agent has

A targeted bindi a bi nds CD20, ere
ang %?@qufetep BioFfdthAy @&é%?m Fessmiwwpaﬂs ﬁ*ﬁ%? fﬁ’érf“ a standard
CEatedh18lvidbity hdgyiCi Ng apopt osi s of Ranos ceI I s in a

st andar d CBYIT|terG o viability assay

t ar det ed ‘plarstadPindjenesest that lalpﬁq @DZ%\@lpeéq:lﬁ t]iehtérgeted binding agent
ha%%%%s gf p(% %‘ré{‘ £90N1o/A8%or lﬂﬁhﬁ@gbo fosRQf 'ﬁ%ﬁﬁ)stc@@{‘m a standard

u0|ng apopt osi s of nos cells in a
AbnanﬁhwduwﬂéybﬁaYerG o viability assay. 5. The

tar g7et ed ndl D% g‘ggm éntgf é %%5 w&gnefhg ta!r?&ec% Rig%ing agent has

targeéeted &?e ag ent
anOEQg & wd nifofH thb.lﬁl @L(I9I mnBMphwltg afopRaiosf Rehdsscélls ia a standard

tan 1 Titerdo viability assay. 6. A targeted
A Fﬁﬁgﬁﬁ ge HY 2R%t  bi nds CD20, wherein the targeted

bi nd§.ng age "t‘irget&ﬁ@m@iﬂg BESR 00 T14M0 aYRherel@B tdgdedbifitling agent has
for induci ng apoptosi s of Ramps cells in a standard

anpAEGment 18 T tham 0 Q4 1e/mk &gyinducing apoptosis of Ramos cells in a standard
Alamar Blue viability assay.

9. The targeted binding agent of any one of Claims 1-8, wherein said targeted
binding agent induces apoptosis in cells expressing CD20, induces antibody dependent
cellular cytotoxicity (ADCC) in cells expressing CD20, or induces complement dependent

cytotoxicity (CDC) in cells expressing CD20.
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7. The targeted binding agent of Caim6, wherein the

targeted bi nding agent has an EC50 of no nore than
wO208/180488 for induci ng apoptosi s of Ranps cel PET/UR2086/020408

standard Alamar Blue viability assay. 8. The targeted

bi ndi ng agent of Claim6, wherein the targeted binding

agent has an EC50 of no nore than 0.04 g/m for

i nduci ng apoptosis of Ramps cells in a standard

r e Vi ab assay._ 9. The rgete ndj n
age% Tap argHe b dégaafgﬁﬂy‘if BY e e&ﬁggsa]rg Y"b{?rﬁ’é‘t %‘Efl targeted
bnhiuligjég%ﬁt HA@TS AOMUGEsa HRQPIRSihan 1D n&indlagiyPpressi ng
CD20, induces anti body dependent cell ul ar

cyt dtloxi ding yareﬁgbe)ndm a8eNY of aynesefi (Higinepb8, wherein said targeted
blﬁmﬁu GRSt ﬁﬁ&%ﬁﬁ@@x‘ithqm}qé‘s@tthan%trﬁh&}ﬁblﬁf ¥ CDC) in
s expressing CD20. 90 WO 2006/ 130458
PCT/18S200®¢ ma@@ bining agqet ofarrgyearedo a8 agbereingfaid targeted

B R e e T P

n andfvol aTh¢ ndvgeted bindibigeageatr gedrgydorzi crfcﬁ:lagnsagénWhexfainanjd targeted

i Bl B CRgb i AR I Ol a6 nanomsl ar
(nM14. 12 Th&"l‘nz&g&tad oRideg dgleﬂMm@yagerﬁf Ohinddy-8 OWRer@in said targeted
C.ains 1-8 erein salcglftargeted bi ndi g agent bi nds

bindingpagnt pinds %%W“ﬁéé%d Hess tend-aaaawPF ( 13. The

targst ed The Rgbaed 8gR A5 off & ﬁh§"15-81 8 id targeted
wherein said target egltg %Terﬁm ;92;%;“ blands CD‘g erein Sﬁll rgete

bindingdgentis snanheland aptedird} lad (4 cgepsiof ANImber 5&%@29)
bi ndisng g4 E% aka B ”fgof?ﬂ; d@r@b% %%lﬁé@ﬁg?we@@;%d targeted

t ar get ed g agenmt
bmdm@agtnh]a nrmmtlanal @nfijody 15.3 (I?’&]EC&Z drcgessiod Nomxie RYAL3E0).

oi ndimg. dgeateered bR St S| el bR fhein sad targetea

biriigeSRhol niduoblenal Iai{wboﬁg 29)2 (AL”ECC reeessiah Qinthdr B’lmdnag)

agent of _any one CI ai ms 8, wher sal

bi ndfng Jgsﬁ%rg?tgd oAt Ogﬁw BBWF iwﬁ lajmg (m%egem the targeted
bidGEESTh O nIHIBEL hﬂfr\cﬂa%lspalypébade i[mng fhe 96uR A B NO.: 2.

agent of any one of 8, wherein said targeted
bi ndPng dgerargeted hﬁﬁ@’@l agﬁeq ofa@eméayvvherfmzthe Aarggted binding agent

coi%gﬁgeisa'l t BMP }f\g tg%%) t?gf gequ\%—é%% Otfgﬁ@telEﬁQObI 4ndi ng

any o e 0 erein targeted
bi n@dng dYenargetodpindgmsagenhefioyy ohah Ghuing peftwigecin the targeted
he se e of .SEQ | D,. c.2....19. The .
oie e Dt S P e P otk v Fugis SEQ ID NO.: 30
t ar get ed "[gb mﬁgagd agﬁgﬁg apenpsfl Clakin ?OJ W@h‘meﬁhalt:ﬁgeted binding agent
pepti de havi ng the se nce 0 S 4. 20.
cogﬂﬁeg dritpbt @%?%Pﬂﬁﬁ’erﬁ’ﬁd"aﬁaé’ﬁt% P SCAHEGIR '\gpné% 8,

whenei n tipe t&@é@@tb%mgbag@qf BY aREBI of @mﬁﬂsqe&s vﬂie'?@ﬁl\ﬂi/e targeted
chai n pol ypepti de havin he sequence of SEQ’|

birgidng agent coxmlswaa ey e aham pelypiptide baitingthe @rcmemezzf SEQ ID NO.: 46.
Whe”z?' n t[lﬂg te{rgétgf b m%' aggﬁtn&' @19&1?52 &zﬁ %%a[r%etk%gmﬁmg agent

chai'n” polypep av ng the sequence o
coBPrised . hgﬁhehaulapcgmeqadddafnavmmge aqglemce@[f SEQyID)N@ a@B.
d ai 1: wher |ntheta ted I, N nt . :
com sed e ages tiinkeasdl JEET onoR Cofty T B association with a
pha@gideniall pheosfigbleGamier.: 46. 23. The targeted binding
agent of Claim 22, wherein the targeted bindi ng agent
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conprises a |light chain polypeptide having the
sequence of SEQ ID NO. : 48. 24. The targeted binding
wa@g@atiz@bs any one of Clainms 1-8 in associ ati onP@i/UB2086/020408

pharmaceutically acceptable carrier. 91 WO 2006/ 130458
PCT/ US2006/ 020408 25. A nucleic acid nol ecul e
encodi ng the targeted binding agent of any one of
Clainms 1-8. 26. A vector conprising the nucleic acid

7. A _.hos tisin

vector oft trdiimed malgeiienioetiga e Pkl BRI ECA Lo oy one of

Clhivizph@ma in an aninmal, conprising administering to
said animal in need, thereof a therapeutic ]y
ef f &€t i vé YRGLE copPHRs {%ﬁﬂl@‘é‘?‘é gei wﬁgﬁ%féﬁéﬁ 2%f any
one 26f CIAal'ld§§cell c%mp%&ngTﬁbevea@E BOdlagh 261 ai m 28, wherein
said B-cell @éfg oma i S non-Hodgkin's |ynmphoma (NHL).
f

30. 2%he deth of ciigpting2 @, Brprdl dyRPRONA 1anpRainimal, comprising
adt%mgnng?’% said ‘EnifiEt ﬁ%e@fthego?'aqhn'%%peu%zﬁ%ﬁéf%cﬁ% Hose of the targeted

argeted binding agent is
birkbngeagsnoof ANy wheof (Dlﬁmsn}BQ) or mdAb 1.5.3 (ATCC

S350 AT B i s e s

ly@BhonhINHIEY. conpri si ng adrri ni stering a second agent

sel ected_from.t Qu SI St of -an anti body, a

chenBt he B&ﬁh"g of ?'{f’dm %Femrsﬁﬁgdﬂﬁléacl iR, 33,

The 31et hqye Bfetioddif MAR, 2%&&%@@%@@@1 mlﬁi@a@emtngthbsnAb 1.1.2
in conjunction with or fol %t a_conventi.ona

(AérGFgfé?%?SSI%P Numberiahi- 8\3\2%)t0é ﬁ‘i‘%téi P QAgﬂéjpﬁﬁ?ﬂs%’il B]iH‘ITtS’Ff BTA-7330)
orl%?;(ﬁ @Iﬂ%d(ab CCShEBSEL Nuﬁl{,m agigtion. 34. Use of the

targete i nding agent of any oné of Clains 1-8 in the
pr e@ar at itba m@hochoﬁ@thlmalﬁe rurtifep rcomipeising edmimipterieg agecond agent

seggtgg : lilro yﬁi@ up cso%%l(s)t;l]— % % %Iltlb%Id?y@ gﬁem&@%éﬁ)uﬂc 3@18 and a

radihz&:tiuséngf CI ai m 34, wher e| n said targeted binding

age he A2 ATCC. Acc i.on Nunb

AP a0 AR o 1% s AL LG G n conjunction withor
folfing 33¢bhverion A ¥hirgery),- 2 bémd Tikkerd\e GRBS belN trdhph@tation or a peripheral

PTA- 7328). 37. The use of C aim 34, wherein said

stopp el EAPEPlEntAd4oT o use in conbination with a second

ant iszNeoplas¥ tif RYeMRl b%kr%cig@ﬁ’t Jfraﬁ%hé‘ 8f B1AHP 1-8 in the preparation
consi sting of an anti body, chendt her apeuti ¢ agent,

of@megliqaangnope thevrsaidrengof DB- GVUMMB 0458
Egggszoq%/ 0%Q 9t8c1a§1% 34 h%hé%%ﬁ% ofia B % i 1%%%1%? &1 f8n-Hodgkin’s

redi‘canent dse T n conjun
lyinphd o {NTHL Ja conventl onal surgery, a bone marr ow stem

f relalr}gp{ gﬂ'@gltugegh alm 304!’ W%CPG%{ IseP E arrgcleted %m ng agleLt is the mAb 1.1.2
(ATCC Accession Number PTA-7329) or mAb 1.5.3 (ATCC Accession Number PTA-7330)
ormAb 2.1.2 (ATCC Accession Number PTA-7328).

37. The use of Claim 34, wherein said medicament is for use in combination with

a second anti-neoplastic agent selected from the group consisting of an antibody, a

chemotherapeutic agent, or a radioactive drug.
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38.  The use of Claim 34, wherein said medicament is for use in conjunction with
or following a conventional surgery, a bone marrow stem cell transplantation or a peripheral

stem cell transplantation.
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