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antibody binding, and this was recognized as an important feature for therapy
of B-cell malignancies when a murine CD20 monoclonal antibody, 1F5, was
injected into patients with B-cell ymphoma, resulting in significant depletion of
malignant cells and partial clinical responses (Press et al., Blood 1987,
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cell-mediated reaction in which nonspecific cytotoxic cells that express Fc
receptors (FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and
macrophages) recognize bound antibody on a target cell and subsequently
cause lysis of the target cell. Complement fixation, or complement-dependent
cytotoxicity (CDC) is the ability of a molecule to lyse a target in the presence
of complement. The complement activation pathway is initiated by the binding

of the first component of the complement system (C1q) to a molecule (e.g- an

-4 -



non- Hodgki n' s | ynphoma (McLaughlin et al., Oncol ogy

1.998, 12: 1763- 1777; Leget et al., Curr. Opin.
wW@@oi01423998, 10: 548-551) and in rel apsed stageCT/U$2008/028961

follicular |ynphonma (Wite et al., Pharm ScL Technol.

Today 1999, 2: 95-101). O her disorders treat able with

PR TR RESH i 7 oot RineRl)  Pf Frbe SO0 Mximad
drgvaaite Hmh(rﬂlﬁiﬁusncandf mgahblebyllephtmclymmdlq/ tr;;mmsatheStdn)tam
”é@w? ; et%@ﬁhﬁrgg)é}'Eﬂw&tnh%gﬂny]tpﬂmﬁcgﬁéeﬁs al so

sed to treat CLL (Lin et al., Sem Oncol. 2003,
[@@12ﬂs3 F@'ﬂ)X'mPQOWJ?]CE)NMﬁdIWtﬁrﬁﬁtm Boinses %@é«/%k&dnﬂ@@ﬂs of

AT BN 1 ol L8R S BH B80T i or -
oedl rmmt-ldadgkibsdyrexphoﬁm Mariaaughbn et at. u@nnakngbr&lé)% 12: 1763-

(orenseltls G gapioRineSly BRE g B and inTBlapsed?

s?étﬁé’Ile@ﬂ{duﬁrl |?M?ﬁbﬁf8ywth§@§f5§s PWCB&}QT&%noI Today
2004, 350: 2546- Canbri dge ét

15999 2A95+‘|1r01t)| thwﬁorc@msaeamlamth Fsm;x:mah ipeluie mellicular

FELE v ERRbH GG ?ﬁ%tf’ VAR PRI HGL iy orde Gon

l?MFh@bna (BL@Q Qﬁd lsﬂiﬁ!lsly |d Ilyﬁfpﬁoe@h (S (qx@ﬂlyen et al.,

ponses conpar ed

B H%en@t@u 1999 [%za%yam Rituximalp aeBRniskereq ﬂw@@smmmslons
SR e CLULG T AL SRorOhr. pofs s dagiod. -
TN PAGHEP A0 BntifSdis Rl Bleoedlh IREeEhSNEIAB st

petiehes shferihgsfeo@nsliteinielMnd dideagek lasgesibiid withiBicSl-E
(Looney et al., Arthritis Rheum 2004, 50:2580-9)
maﬂu@mrsowt@a@tlwe% EPhgxamples ugiwasfhafo@m@mﬁﬁated

[ Y4
o RER ol oShaR i deBletRbIn 0+ BLoaPi Faienis with mytple
aftoidnthung/infanfinaédry didsegses Tiadgsding RA ¢Btwactkyn Enghd dbd.

TR0 o DRgs A BheByUs FBRuaT Cob FBatge-oh). RA
ﬁ'éfqeﬁ'tssré?fel\féo‘ éaﬂtm%dfb%\é%s@f PARE eﬁaﬂéf(lvﬂ@()%ﬂd h® dose

denstronm s macrogl obulinema (Treon et .
dawtrse of htammamnfusrm (BEdnaeds elvhlerseppal |Elmse lsaltmé@l showed

RFRT A an dlege R TR JuRe) sesbohbes Bifibred

dntfdl grotipsab treatment in patients suffering from
mul tiple scleorosis, an autoi mune di sease affecting

[Pb‘M]:e”l'hré‘{rld‘ PESMABSreHTRTTL RdbimRt l@lphg%ﬁéytﬁeﬁ@%é% @LE)

i tuxi mab treatnment depl etes "peri pheral
(Leandro et al., Arthritis Rheum. 2002, 46:2673-7), patients were administered

two infusions of high dose rituximab, and demonstrated B-cell depletion and

improved disease state. In a second study of B-cell depletion in SLE (Looney -
et al., Arthritis Rheum. 2004, 50:2580-9), patients were given a single infusion
of 100 mg/m2 (low dose), a single infusion of 375 mg/m2 (intermediate dose),
or as 4 infusions (1 week apart) of 375 mg/m2 (high dose). These patients
demonstrated B-cell depletion and improved disease scores, but the

treatment did not alter the level of autoantibody. Trials of rituximab have also

-5-



but has little effect on B-cells in cerebrospinal
fluid (Monson et al., Arch Neurol. 2005, 62:258-64).
WO 0®1/064230ddi t i onal publicati ons concerni ng t hBCTES2006/028961
rituxi mab include: Stashi et al. "Rituxinmb chineric
anti - CD20 nonocl onal anti body treatnment for adults

e S R P S
Iitensicthe: 200% &Q@_ﬁtg)gghéﬁe paionts 280 er thawaded hematbori
! t tien th r

(HET A et dELa) GPuReemey ATRBBIANS Geneh - Ann
Rheum Dis 2002, 6 1:833-888; Leandro et al.
IGQ%hﬁ%ﬁ@tm@ portuximaln baateetdn petinpis $Lg‘fer@grfrqm

R R B St A S a8 B R HEERIRET poryous
s@lbterﬁ,AndiOQMhat ad:puﬁée & ﬂltxamlmyéatrdemﬂ @épl@tﬂsl;mnggerzal B-
systemc |, eryt he osus" ritis eum
C@ﬁsgé%a%h‘% %f‘:‘c%ﬁ ma‘ﬁs Y Cereb@l?@t”él' Heig Fh p Arch
t 1 rltlsfollovvlngaprotocol desi gned
N%brgggpgtgeg%gﬁgrgpﬂocyt es" Rheumat ol ogy 2001 ,

[ﬁﬁ 16702 A?ci'dﬂn %W"B &* Ooen%(ﬂg\ce{rﬁnb ﬂ%ngg%?ﬁtgﬁrﬂgstlﬁaﬂde

erapy i1n 'h eurra her
Stasluired @i S"thBb(thethmS‘ﬁrm anti-@20 mofadclonal §r2t4bc8i§/&reatment for

IS SirgBtddiopini FimkskuioPsRi PR Bodipod R0, 98:052-

I RIS, RO "RRBRAI SRAEHQY Ny ISietist 7 Agln 200 %); WehRdro et
rheumatoi d arthritis. Arthritis Rheum 2, 46:" S197;:

al.e\@linisakoutgiome inl 2vpatients odih- M"@Mmaidldmtyﬁsdgemad ikl
B-cel | | h th i it Ahxd "

Waffonigseebusn” AohARaIT 135 202\ B a3 b8t Teamero bl

"D m@ﬁb@ﬁb@é@l&rdhﬁh'rhbh%&ﬂ@ QrihFitis "@ardy éﬁﬂéﬁéé fotfsafety,

neumatoid arthritis" Arthritis Rheum
effiapy Znddsse raspansei Adhdls and Rhwamtmim@? 44:8370;

LYo, PEH 200 PREATI Sinhodie UeBistohn R Rbus

e&yﬂherrm@s@l Aettietio Rhdoey rmOQl 463267@@2@&} IEdR¢ards et Bew
| eans, . La. 2002; Tuscano, "Successful treatnent
stained Wirrayement ab'tl’@umtﬁ@mir&sefoﬁwm q peotocol designed

ISR B oo O AT s ot

"Bely mipbocgte- @Iiﬂw\m@ramamsrhwmat@dcmthr[t@mhﬂ otReoBUtmIEMUNe
d

PRl o Shantr 20 B BEPE R biels oo gy

dridl s?d?fé@ of FRABERRbYa H- Eéll ﬁargé%bltch@méﬁc 'ﬂ%ﬁcfb‘ﬁona?l%tlf)@(ﬁ)a'A

i nfusi on reactions within hours of rituxinmb

rendosized, Rlacebpsentroled tialdn patenis wnﬁt dleunaaiotd ahyitis.
ABIRAo AR, 200 R PATELAR SRl bhbod A"
polyneuropathies: B-cell depletion chemotherapy using Rituximab" Neurology
1999, 52:1701-1704; DeVita et al. "Efficacy of selective B-cell blockade in the
treatment of rheumatoid arthritis” Arthritis Rheum. 2002, 46:2029-2033;

, Hidashida et al. "Treatment of DMARD-Refractory rheumatoid arthritis with
rituximab."” Presented at the Annual Scientific Meeting of the American
College of Rheumatology; October 24-29; New Orleans, La. 2002; Tuscano,
J. "Successful treatment of infliximab-refractory rheumatoid arthritis with

-6-



respiratory distress syndronme, myocardial infarction,
ventricular fibrillation or cardiogenic shock. Acute

WO ewalo142a8 | ure requiring dialysis wth instanceeT/v82006/028961
fatal outcone has al so been reported in the setting of
tunor lysis syndronme following treatnment with

i L ux t
ShEBleio B EANA ST ABERNT of ERARREan Coleoe
of Rh@&mm@ogyeocmr redg; New @remnsnbas200g.ect i on
because the nolecule is |arge, approximtely 150 kDa,

[60M%] aPrBBlefis abiatediviifHistugimamtierapg rémeiphdfet example,
ti ssues where many tunor cells reside is limte

tiesrmaeity of sadoempatipnts frepted ithiBMaR rRERES ge@@fafy within
SRR ol LB B 1 S

insienfHaveltsen repekiad( Nﬁiewe‘;state@dttonsBbldmzdedgmnfusmn
90: 2188-2195), but a dose res se stuydy. in humans
rgaction @raplﬁ§|t€afda§@d6fi hyiPesiR: EHE'" H&’ﬁ&ra e8s8FYEd i n
' r(%%gga;i{)g% gﬁ%é%gﬁ%r?wﬁﬁo '?nr%'fcfbagdtﬂgg f\%rétéérﬁg\%n‘fﬁdl%lhﬁtﬁMatlon or
o&ﬁd@gér?e%hﬁﬁk A{coeaas]navmmm oew.urna@dna@ymgmtbdhﬁan@g@of fatal

S SRR VRO i

ﬁl Eg%@aﬁﬂ@ht @ith HRmat, 88208 se%ﬂi fiutoeni@ineeas redctions,
en applied to |nprove the affinity of

mmjue wag;fataboutqom%oéddtﬂ@naw,.fg@ith%S af mumragg BroBtiRed
related to i

B TORBRES A s ebe T o ianiadl o
KOEnamey b hiotdd aboge altnsibh éntb dhe ll;gﬂpll@@dﬁl&gu% whehatnany
the antigen bindi ng domai ns and .t he domai ns coBferr n%t is

teros eety raside is lRECHaR @gh@&éﬁaﬁma% ityximab treatme
th%ﬂﬁ@lé’ BYsL dQPF}'n%?(ﬁﬁéb %P@ty}g@lgﬁ\?&ﬁo HAREHS b Nhg N

ure an Ion are for exanple, in
tHardpyv\Methaw a higiddose aweiybeetiefor fwmabek%\tl\dalyn%@b al., Blood

15 D2 a1 85 ahuba BRei o oetine SHAL I B phac R
djc?sleaéﬁ QXIHHkPér‘Fﬁ’d éﬂﬂ'eégﬁé@ lrﬁHodé’éPdeeﬂ dEpletlon in subjects

reconbl nantanti b technol ogy can found in

reerivingpiigh m@@emfmnbomtmﬁmﬁwt . JWMQ% &4%53 -2466).
NY, 1999). A conprehensive collection of detailed

[@otl BpodMoaogimaEanhthdwﬂecbndbgy and geneticergngatingrmathods
Kont er mann

5 IeddPirAR chqye%qm tcgf(e %m{;@%’a‘rrﬁtggec%é’s for diagnosis and
ﬂ'@ét?r?érﬁ%? gb,\‘?&r‘%‘f di Qégsegoﬁ@tem[é?% Reriead bien sippliécdto

I mmunogl o nol ecul es have been constructed to
;ummowﬂue pffmiiyewfr@na@mb@dutf@rdltwwna&ﬁanégenrﬁ?rmgvraﬁu| in

peRlS Y et B RSl f%ﬁggtﬂgagg%muaew@temew

functions. The domain structure of immunoglobulins is amenable to

engineering, in that the antigen binding domains and the domains conferring
effector functions may be exchanged between immunoglobulin classes and
subclasses. Immunoglobuiin structure and function are reviewed, for
example, in Harlow et al., Eds., Antibodies: A Laboratory Manual, Chapter 14,
Cold Spring Harbor Laboratory, Cold Spring Harbor (1988). An extensive

introduction as well as detailed information about all aspects of recombinant
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a short linker peptide to an antibody |ight chain
vari abl e domain (Huston et al., Proc. Natl. Acad. ScL
WQBN7/010288, 85: 5879-83). In addition to vari abCBUS2006/028961

regi ons, each of the antibody chains have one or nore
constant regions. Light chains have a single constant

V H H H ”
ALy Fhie ¥ RN R ABlocios
(&ﬂveV\Bbe@oSshemer ¢99©)1 Aleomipnehenidive belactiontudidesailea
1 gG A . and |1 gD antlbodles have t hree constant
aﬁge@%gﬂwﬁﬁﬁﬁgg AMPEGIoGR'S caB befREDE i %qkontwnrmd S.

i
CRIoL (R, T 20baf B of oo Mg ® EsBho ™
Helidlelb@tpiNewhéarky 260@). ns have one vari abl e region and
three or four constant regions. [0020] The heavy '

[e0r9]ns R¥centiyLsagliebiirmmsogiabulal solduiiel Naxvtbadeemt:Onstructed
t hree functl?nal regions: the Fd region (a fragmen
tQ GMBIPEITBOP waﬁaswted w't'éwhoi%nwwoglpbehwhﬁgppy Single

ﬂQWW@Fsc@R/ Eﬁ@pﬁ‘?é‘é\ﬁ &ﬁlﬂidﬂl}/yst A r“a%ilé BBmeﬁ‘r‘i‘%lﬁé@vna

C reglon raghent
adshart/kirkefr rpeptide s Barantibedy dgist @hajn fvenablé Mnmn (blelpmmet al.,

I%'ng{?}:a ﬁg%a}q g}? n‘ggé:ﬁg%%iét %;g‘}g;%nﬁtgl lt?lc\)nnttg vanable
éc{ﬂbhg esudh mhégarﬁlbog’g%ﬁdﬁxg HVeadHd @fMoyd bbnstBAEegions. Light
ereochemcally w th the antigen-binding region at

chawsdiaves sivgla eerstant regism demainel htge@ll t @lmm% hpye one

I
EHBE3Rbion it ont kah Bkl Ao} - HEty Bl By R Bonstant
region Rieghaibsl Therreeaptobaisan 166l IgA,and D Antidliénhavethree
el enent s  of the conpl.ement cascade. Thus, the Fc
CPPQ@%HQ‘@% ew%|w*yciaar%da@eaate\de§|dangﬂa @“F‘&H'@h%nd the

| I
ok e gl P a i Sk At Sl olstaR Feig dgmsjgs.
@t duid?, GH3tdmel €hEll. | Tug diealy shainsridvecaiegariatieyegion and
exhi bit ver id. clearance from plasnma and tissues
01e8 QFJPYr %‘?%%%&p\?g'oﬁ@net ration into tissues than V\:hO| e

|mmnog‘_ obulin. An antj-tunor scFv showed nore rapid

[P02Q) pdicheany irinnal mynEnegieRubinsean BlsO; Qﬁ]dwme&ugw three
DA o g FRteleh GHAGREREEAMBr G TR TAGHY. Lo the
t@8)N-tefosnalirdahaian of dife heaviaduaihg theireeutegjors okl tae Fa

N e A VA e R

e dattér ﬁegrﬁsﬁﬁ %) es%bﬁ}*u?he @@f}@%b%r i &ﬁnahauoﬁ\th rtﬁe light
1989, 339: atra et )

chairpfeom.an l@@zﬁhet‘iﬁggme@t ah@g@tm@mra@'és Btenausg envantlgen will
rggét s‘fé'rle%%hgm églytv&thsﬁ'\r Oat\rnlegre%%hdmg region at the amino terminus
of each Fab the IgG molecule is divalent, i.e., it can bind to two antigen
molecules. The Fc contains the domains that interact with immunoglobuliin
receptors on cells and with the initial elements of the complement cascade.
Thus, the Fc fragment is generally considered responsible for the effector
functions of an immunoglobulin, such as complement fixation and binding to

Fc receptors.



several drawbacks to this therapeutic approach exist.

Wil e rapid clearance of scFv may reduce toxic effects
wo pooior4z88 cel | s, such rapid clearance may preRE€NUS2006/028961

delivery of a mninumeffective dose to the target

ti ssue. Manufacturing adequate anopunts of scFv for

at i t b hal | ing.due to .
Bt creraLSs o BebSlael sk ol v aaPitifr. Bvomibt Ve Taric
B tromfglashatdrel ﬁﬁs@bg andUhbRYe RS ridiratioh 'ﬁ’(to tissues
nmol ecul es lack stability and often_ag gre gate due t

B wheledmmunegiphdin. ety ns-teimemsary SBpwed m@weer@@lcbwmor

AR RS0 B RS UBH B0cb B ByBloR S Wb RS EnTine
potresporaling ehinedrid antibtidynoubecéiii, rtgamfer%v 1992 52:3402-
| ecul es for therapy §MV| s et al Bi ol .

99pol-usigs.of gneryde ang heﬁm@el@eweeﬁuam as oD, Jal@quvantage
%Pthégg%lfﬁgén igan.i} gigee?ctifvg\réabmﬁg WI Qﬁé’gl"?ﬁ spr B Y8iiver

ored,” 1 ncludrrng a ron o COS
He Eexint o a tmrgehmsszml éChalgﬂamsat(aJloAIetur@ 19&9 3393 39Rz);tBatra et

73, . Biol. Chem 1994, 69:
5@2’8@7 %%’ E["do%é?? {2?1®) di sadvantage to using scFv
Eﬁr t herap he |l ack of effector function. An scFv

Q34dut Das lteﬁla%ﬁyvar&tagaﬁéhato%v peleculsPringnipl seraiterapy.
gé@&%ﬂ&%t@@k@ﬁ@ is 'tﬁé/ra&‘lm aP@gﬁa‘%ﬁ'éﬁﬁd Whild'rddi clearance

constant reglon n may be
phed¢Heotaywedbics tam@affectg il nsemalecelEyeuch hapidlclearance may
devel glnﬁnt of scFv tech oI 0

y q oge gﬁ ears
B ErE RPNy B 2B e H Beuteose e e rieebhs
Mt&fu%urlrﬁ@@aéhué’tbté?ﬁﬁéﬁﬂs\(ﬁ'swv br Mﬁlﬂi’ﬁﬁd’ﬂdﬁrt@w@ﬁts has

that fusion of an scFv to another nol ecul e, such
besn shaliengiag terdo siffiewltieg in exprergios i isolation of scFv that

PE4RERATE A Dbl BB Ry 3B ha i GBtin
ahd oft¥ataggeedRA8 VueddYaidy oBaarigbleregions fidah diffeeémt.
Bi ol 1991 , 11:2200. Conjugation or_fusion of toxins

melagutes hygh @W%@@Mﬂp@ \ela of sphamaleeiies femammalian
%&;Pr%tsgfi% ﬁgé?fé’\éﬂé’ fow? cifn’ﬁprlﬁlg Suchb%ﬁﬁaﬁ%‘?%‘fﬁ&é’nt manufacturing of

ecu osing w conjugates or ¢
salfv bolésuies fxt thgrapyqPavisvet alnd Biol. ﬁ‘bams d&e0f £65:10410-18);

TRunecbr ebals EuBlE waao Coaagl: Stralhls RenBoiamh
BFoddc‘t’Sh h%l%ﬂ@?ﬂ Sifloreas ﬁ'\‘éhﬁﬁné gakition g‘j}’@%syl%ﬂgn 3§88 o the

undesired effects. In addition, | nmmunot
vadaiglelregionhi(destyCi RmlhSgRat. d\lm@ﬁﬁ&éfﬁﬁndeﬂtma oh Bi@l. @hem.

TR AT TTTANT potent al’ userul neas for repeat ed
Hbei?ﬁpe% o?hérrcF én?anttage {o using sckv for therapy is the lack of
effector function. An scFv without the cytolytic functions, ADCC and
complement dependent-cytotoxicity (CDQ), associated with the constant
region of an immunoglobulin may be ineffective for treating disease. Even

though development of scFv technology began over 12 years ago, currently
no sckv products are approved for therapy.

[0024] Alternatively, it has been proposed that fusion of an scFv to another

molecule, such as a toxin, could take advantage of the specific antigen-
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an individual. [0025] O her engineered fusion
proteins, ternmed snmall, nodul ar i nmunophar naceuti cal

W@ 3IMPB{4289 ) products, are described i n co- owneRCTJBS2006/028961
Pat ent Publications 2003/133939, 2003/01 18592, and
2005/ 0136049, and coowned I nternati onal Patent
Publ i cati ons WD 02/ 056910, WO 2005/ 2137,989 and, WO
bistin@avtivily anwhihersraal size|of igncestydeAalvenihe iy o target

n u . ;

45hE ARG GH it ] B WRio AT By ot af, Mo, Coll Biol.
Hiondi ng:2200RiCorfjegatwrcodnaion afttoxios o scEus haashumbeen

antigen, a counterreceptor or the ljke; a wld-t

Cerel 55 g Apraier s agRoy B IR PYEE A i el ant

I . Y I : . e e
R oeR08yt SRR SUBRRonfifaey b ehiffdra caRBEimdeby
@x8eskiveand/or SidnFspeoifitutoxisity r due tptitsl toxist maitCohadetbr

CDC. 026 th t her.e h b ' .
EiFpaatontn ToHCA L PR LAC S DA O R FRE flver
BrR9Rfbs dhd escildr 168K s¥ﬂiﬂ}bm€i @Gnarsthedandgsitadeeffects. In

di seases associated with aberrant B-cell activity. The

residifias ipMmunetoxing senthemsaadvrs bighlydsrnPune@eiadPelai ned

herei n, pr.ovi de ' ~ret I er

SRS SR AHE eh TR PR BT bRl MLy
iimveMdtexinnietiepeiential uetfiladss farrepediddathierapebiticétdatments of
popul ation levels in a disease associated with

Aeindiiduad- cel | activity. [0028] In one aspect, the

i nvention provides a nethod of treating a sub

HBUZR JPtharspaitastcdfusion PrYeRsdIERsEs AabdEPasie

i 1 h - Cal ok AS Vi s .
émm%@%qﬁﬁ&e&g&ag (%gﬁ?g“p}’ﬁ@&%g?? Y8s¢libed in co-owned US
tPateapPUbliciony 006133989, 20080 16592, BNLA0EHEABE049, and co-
PR AGIAGBTR L e PEBBERGBB AV C2/0aPi O HokaDdp05r88s.
gﬁwg\ﬁ??@bﬁﬂﬂ%%c%i& Rt inbGf%Pdted by YeRsrents néréif! Ismip

refers to cell "activity that "deviates from
t predooisnare, nqvebpiadingodoreajpeimrednagiobslin fusien psaieps dhat

SPanirea bibau Bimel bt artsaReRii Gt ARa] 88 ahHigen. 2
C ?ﬁ@é@ptEﬁM@tlﬁqﬁ@% vﬁmlﬁ@@d?fmb@@tﬁ o dEY hingdbheglomnt

B-ce activity may include ce roliferation whose
chelypentiss or & cwtantlg&isibpatredion RalyrReRlideding gitlaergrero, one

A

apreRiueH Sre cHpdbid bf ABOThadt/oe &G, may

[0026] Although there has been extensive research carried out on
antibody-based therapies, there remains a need in the art for improved
methods to treat diseases associated with aberrant B-cell activity. The
methods of the present invention described and claimed herein provide such

improved methods as well as other advantages.
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be characterized, for exanple, by single or nultiple

| ocal abnormal proliferations of cells, groups of
weel®1B8 ti ssue(s), whether cancerous or non PCT/US2006/028961

cancerous, benign or malignant, described nore fully

bel ow. Aberrant B-cell activity may al so include

b bod ! i f
St onali badi ea” s OMARN, G- TREINVENRER oGt co”

I | d |
WPAA0 hedsresha 'H§B§$9£?é'g?ésée|me‘tbeﬂ§wrtryoﬁa&aﬂaa&ﬁe"
ngG%‘hbﬁ'lé\/eﬁé‘ﬁPQ AlseUtsobfat Wﬁh'a‘be@%t BOtell ?‘ctﬂﬁt er

popul ati ons errant B-cell activity may al so

LdAdde 1h AR rcgigglqwg%hgmaegm 8k Srtr R #Subject

appropri a FeSencac on
ﬁavmlgl or snrsplaszteralt dfevavivag b\m&seraersbwah@j Bqtheelbarar{t @ecsl]

A "single dose" of CD20-specific bindi nol ecul e
AeNdRe CORPEBTh? 'F‘FH%tPBHQ aap%ieﬁgﬁé'r&ﬂﬁ‘gﬁﬁpﬁﬁ&%

i R0 SAInt 3f S2826R %bfflb%lrﬂfbg nibletd&. In one

ety
outset o reatnment, 1 n contrast O mul t dose
tehﬂ:rcwlmnest thé ﬁDEQaqpecmﬁc bimcingerekeculeis @ﬁ‘i&(bspwﬁdx sgnall,

f fic bindi | ecul
B Db, é’rawai‘qeﬁgpé" EBFFhnucus 1 nf usi on may be L”

Up0aie Fugranh b AtukdreTermansell meluRoRat dsVigtss fom the
Frna, ??S;Sé‘rd of 8§<pé’ct88 rdo@i?’sé3f Fél* é%mﬁlegabefréﬁtr@:é}%ht}%ay

m nute up tO about our about ours
nalude instppooprinte qnu@ls‘erabomf cgllg mlnczse RINAwr cﬁhamfelbljar

about 7 about our 9 BYLS bout_ 1.0.
Aaionéafottva paeRh Emaidor d3%Hhye < Bl B actity may
hednige cen p@]@en@tnoﬁWk@s@%r@ﬁeﬂ@@d@a@%@o&a@e@ withad gieease
rel ease froman inplanted device or gel depot).

The
$PHge@® byjorediaigd by, adrasyitingdndaapriopaaielniiohdavels of cell

0 SRR 0L RGP 95, o£O Ty isoases may
dangharatteaked fopbxamphs @ydsm@emmmlple lagairdbrasmal

desgribed herejin. According to.the ent i nventi on,
¥ ffﬁ@t'@né(ﬂf]tcﬁ QUPH PF1S¢! gﬁwornﬁﬁt‘@ﬁ% fergangprous or non-

IBhEE Et bQH anr[rg%Ig;Hd?ﬁ b@ﬁ rﬁﬁr%\“ ﬂﬁﬁe@év pﬁ\BéFrbﬁ?B cell

consi ratlo ubj ect ng or suspected
ca‘ctlww/mag aiscnhrmdm%abersmil att@@dwpmdmtm anch Bscpebdiuctlon of
di,seas

| Vi Ibég}fé: oﬁg@g 5 E,}l?}l?n tﬂfﬁ'gﬁgf Pm%ﬁ%g??waag% normal

a@\télyl It¥s caﬁ%nq@a%qﬁgf BBé @EntI- c@h%haw mBy&Rcur in certaln
activity, may be relieved by regul at’i on of B- cel |

@@bpopwtm@ aﬁBrceeélsandsm@hn othersubpopriatigng e Abegrant Breell
k

e O S s s M R e LR

inappropriate B-cell antigen presentation to T-cells or by other pathways

involving B-celis.

[0030] A “single dose” of CD20-specific binding molecule refers to
administration of a single continuous infusion of one dose of a CD20-specific
SMIP at the outset of treatment, in contrast to multiple dose therapies which
require once weekly or once bi-weekly administration of a CD20-specific
binding molecule. In one embodiment, a single continuous infusion may be a

prolonged subcutaneous infusion, intravenous infusion, or the like. The single
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production or a disease characterized by inappropriate
T-cell stimulation, such as by inappropriate B-cell
waeaorgen3pr esentati on to T-cells or by other pe€husz086/028961
involving B-cells. [0032] In one aspect, an individual
treated by nethods of the invention denonstrates an

[ d. {O_t ' 1. - i i
cRBRGG P BI8T P bR 4 Pl oF A, B o abour
15a9RASE ub %o Bbeat Mhur,Wabbut2 hodisTaboatd hoargtabeut 4 hours,
CD20- bi ndi ng nol ecul e. A response which is inproved
about 5ihauss.AhRUNG HOVTE] akputFebPdRdaRRHIGE Reurs, about § hours,

S L R T

rig@%tdéys d;]ﬁweem @gg al siUS@pe@seieaﬂe &opaan énplanied desice or
etter than a clinpical responpse,in a .patient recejvi

gl faRehtad hendnalgyross BaAY §§P "Bidisteres 1AcgRinsfion with other

tﬁlteawé'tu erogggnts g e t%’o%]nm rl%C%%wgi ndi(%gorml e?l}ﬁevgl.th’

barfiotienqar afterr cadneisstiation iof assevesddiietapettiopgentas described

clinical criteria well-known.in the art and descri bed

Nespie rkCasrdingia e Bresent yenfio e diy pomiitigymiusio may

drickhifbstistief GeAlp8Enof BeGRfusiciead Riduid Byegieticain

inB cell nunbers overall, reduction in B cell nunbers

domsigdeigdnsgi cal sanple, reduction in tumor size,

reduction in the nunber of tunors existing and/or

[apBthr | Wysutijeerhavirgioreuspeciedi of hpviog eddissasexpssociated with

LR aBhg” N srtBin 0L A TRERG VBB Bflhtomer @
digeie mi)ad saIRdEREaberiayt Beeil AcaVIE), dfaybé exhbamatstby
of the clinical criteria. An inproved response wt

h
ahesrand Bhodll activityeor mayrhe miieney bydeaulatipn of B-cell activity.

: t .
BT SR GIRRRS P o P Yl (ST A (aRphBRBina, o o
cfyggggkerilwmd\eamleu ?nsaﬁlém%ca/diséﬁw ghgjraqu%mizmtby aatniamﬁgbdy

n a related aspect, t . t t
AREURAT B3 diFeaSRENARERT S bY nagrraP il el gﬁ@ﬁﬁatm}ﬁ such

e E L A
inbalmingr®aetent with a method of the invention is
begun. In another enbodinment, rituximb treatnent is

[d0s2pnt imoreslagpéats ah ireitvidealt treattd by methodd affthe revention
AATSpBEreEs N REVOIRY ESPRasde Noameacyin e CoEhBneing
RO A it Bt P aps B3PS Bmont i
ribkiecab agd swodthar €RXR0asingimignnelecule. t A regennseuabicbds
improved over treatment with rituximab and no other CD20-binding molecule
refers to a clinical response wherein treatment by the method of the invention
results in a clinical response in a patient that is better than a clinical response
in a patient receiving rituximab therapy, such as rituximab alone or rituximab
in combination with other agents, wherein the other agents are not other
CD20-binding molecules. An improved response is assessed by comparison
of clinical criteria well-known in the art and described herein. Exemplary

criteria include, but are not limited to, duration of B cell depletion, reduction in
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nerves, and tendons. It is further contenpl ated t hat

t he subj ect having or suspected of having a rheumatic
waoelk@ease3smy have previously received therapy POT/USBa6/028961

a rheumatic di sease. In one enbodi nent, the rheumatic

di sease includes, but is not I imted to, rheumat oi d

Fichl bl AP RtiuPR P o oo FRLTALRIHTCA Smpte

rRAuBtiod |rﬁtunnﬁcsrzeatre@u@trdmnhl theswurﬁaéfrbw@merﬁﬁdﬁ@@and/or
Reiter's sy ndrone, sarcoi dosis, spondyl oart hr opat hi es

Qﬂnﬁﬁf@gsﬁftﬁé t@aémem @nsldnireved oaﬁr@llﬁy@mnsesas pegEsRdhy
SRS e s 20y BHARERLS e 2L 806 3R iRl Proggnti

layiekerrhénmpmk&armemﬁnay detihetie @rmbralindndsiad ofthbatinRa!
a di sease or disorder affectlng the central nervous

%ﬂ}%’f‘%m‘\r’l 'marw%esuoﬁesema#mt §ﬁ”ﬂe§}9dr%flth€ grvgntign ragy: ge due
t@ré‘%ﬁﬁﬂaa qhbe r%@ébﬁsé“ﬁf ¥fvidus (5rsc r8rit *fr%rat:ﬁﬁﬁf Witk 'nﬁﬁﬁﬁ*wab for
hat su ect having or" suspected a central nervou
@gam;elm Uemsdaemf tomigiti amd/qmnmdeqw;itg effeaey of tha hmxa'pab
to treat a central nervous system di sorder. In one
A8 nt, the central nervous system aut oi mTune
se |ncludes but s not ted to, nmultjp

weﬁéfoshnsa relptes gsnrechine ﬂPF&V'SH?bV?@‘ieg byﬁ@@rraﬁgteﬁﬁtqf ghe
iAPEA lSléf&,lljad rﬁs‘ﬂeﬁfé@’ rlgﬁﬂn%pq‘ﬁ oﬁ%reerﬁﬁédlg%nt Tith QAR may

Vasculitis ers i sease or di sor
Repsoloden edmusﬂeremas arfrrat lirenof fneatniernd @hdwesdialie when

Ex I itis,di d | ud ot..
STt Wi S Blfaed oftria 1BU50E ey Tharind” SybSdiment
AP frb&iméMtys BiscOhfifUSS af¥PHE Aifent WS nfitHbY BF M,
giant cell arteritis, Henoch Schonl ei n purpura,

inyeriicrehas begum.y vascul i tis/ angiitis, Kawasaki
di sease, |eucocytoclastic vasculitis, polyantitis,
06B%Ar t o subjschiualisg or pusyedtad gif aavpgl eyd1mmubtio: disease” is a

St o PP Hpartedin S RYARS o5 cffondén ot StioylSRpTg B0 of
M@%E%Lﬂ@é}{%@étaf wém BFfEERRF SBEIE afééSYa?J‘dﬁidté | Sartile@8amuscles,
syndrone, Wi skott-Aldrich syndrome an

rémenbathtandons. s ifudhemeontpopisted thatdhe suhject baving or

BBERA L g &3k Rk Minael ) PRS- Subo T e

theegdynertredtey rietipidticadiséader ast o enbodirhen, tﬁe memeﬂ@t&:
in an individual recei vg@g treat ment or nay
0

dispazmingydes aublﬁ 5y} dr@%%@tordqaﬁwltr%@wvleém
%odgféfff@f&}er %u}n%ﬁﬁ%ﬁé@??é@@ﬁé&%gﬂ@ﬁ?a gu%?ﬁl%erﬁeumato;d

arélﬁmta;psueatatoaﬂlﬂntm‘ Féayﬁand’-s syndrome, Reiter's syndrome,
sarcoidosis, spondyloarthropathies, progressive systemic sclerosis and
myositis.

[0035] “A subject having or suspected of having a central nervous system
autoimmune disease” or “central nervous system disorder” is a subject or
individual affected by a disease or disorder affecting the central nervous
system, including the brain and spinal cord, or such areas as the optic nerve.
It is further contemplated that subject having or suspected a central nervous

system disorder may have previously received therapy to treat a central
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specific binding nolecule refers to that anmount of the

conpound sufficient to result in anelioration of one
W@roomotL3&ynpt ons of the di sease begi n treat edPCEAIE2906/028961

applied to an individual active ingredient,

adm ni stered al one, a therapeutically effective dose

r S r [
refidrkfh Mot e B buefFent TR p9RRY 8D Gptem
auiseninaedease intiwded, bubis mﬁttllnvi%d tog rediietsslarbsis, allergic
result in the therapeutl c effect, vvhet her adm ni stered
epreRlbABMYaliiD me%@mwahtpsyo@rcas IURMS: EMe 3@3‘1’@ lupyg cerebritis.

. lnvention speci fically contenplates that one or nore
[e938]- s p¥eseiliisbrefarmly ardiseaae @ disgydercasspriaied vathed

R0 30T 065 rePeldl Sakb s A88Reky e, but

aré@nenlimied &, Betsrit'sldidearsel beﬁtralrrgerdowsfz&tarrsmﬁmaﬁs Bhurg-
cell cancers (for exanple, B-cell omas, B-cel

Steauss rﬁyagroreec@wglpwmﬁﬁﬁsglarw.cglé@g@gt'%ﬂéﬁwmﬁpiz@rdeln

t db
p%%%f PR o b, e e aRpaE s ™
é]y:acymmsmpmaabeht& pelylantitis,i mpdyartaritib-roeldss, polyyatdider

B-cel |l s ncers

oBRchaad s dBPE VB RauE, ek baftgis. RGeS

oFslak Rt Ssisl \ERRE RS &S’é‘td'ﬁgﬂgﬂt&s fantitanoeBitéMkkearPfever,
central nervous systeml ynphonas], | eukem as [such as

raiciaseopigrsyanNgiidis GOQéMRmdrqlmLWhlamﬂoNdﬁch syndrome and
CLL Hai [l |euk d

fﬁ%%%%sbﬁ%ﬁ@ eukem a] and nyel orms (such a0

G P T S 70 B P BagEu, et or

Hr&bﬂﬁﬁé@:’cﬂ) oﬂ dr’@[?@ﬁl@tl@é %@Y&éﬁts' ym&%euﬁcpiréé‘ﬂn‘femﬁﬁy abrove

zon€ | ynphoma, plasma cell nyeloma, solitary
q@ﬂ%am@aytaynwt@m caf@%eawrnramwwmal pﬁe@@wagytmment or may

B SRRt TBL 0BRSS b PG Pl pgpvent onet o

auelitnadhsgevigteB-disddsesynphona, fol licul ar | ynphons,
mantl e cell |ynphoma, diffuse |large B-cell |ynphons,

[0B38RSTA r’tﬂbréﬂé“u!t” Bhiky effé‘ét% e Ur “&ifeRNeTdse” of a CD20-
i ntravascul ar large B-cell |ynphoma, primary effusion

spesifindirdingmmalpeyle refess tmibat @mainitof e eempound sufficient to

B e ST N T T

Witenapplied td en atdividudi sandangrediit Ladiirtistesar élone a
characterijzed by autoanti bodé@productl on are oft

thenapeyteally effrcdivendase refesein it 'wﬁslq%amedl\é/@%@@phed to
d B5hHfGtioRYs t8r8p8%fically effective dose refers to combined amounts of

the active ingredients that result in the therapeutic effect, whether
administered in combination, serially or simultaneously. The invention
specifically contemplates that one or more CD20-specific binding molecules
may be administered according to methods of the invention, each in an

effective dose.

[0039] Methods contemplated by the invention are useful for treating
diseases such as B cell cancers (for example, B-cell lymphomas, B-cell
leukemias, B-cell lymphomas), diseases characterized by autoantibody
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l[imted to: arthritis, rheumatoid arthritis, juvenile
rheumatoid arthritis, osteoarthritis, polychondritis,
w@s@riass arthritis, psoriasis, dermatitis, PCT/US2006/028961
pol ynyosi ti s/ dermatonyositis, inclusion body myositis,
inflammatory nyositis, toxic epidermal necrolysis,
systenic sc|eroderma and _ sclerosis, CREST syndrone

pEistion or sliseaspa charantenzachby RarRienrate Jues!isstsauation of T-

, : _ ] LS v .
P R G ppie T b Slde 6. T-E AP L Bl Bt pathways
(MiBNG)g Brelisngi tis, encephalitis, uveitis, colitis,

gl onerul onephritis, allergic conditions, eczens,

pe040TR, B-osHtdncans irdydd Bidl [ymbhbiraat[soch @b varieas fsrms of
and chronic inflanmmatory responses eroscl erosi s,

t
Hodekimfudiseaye dmndipgking &irpbgmna (Wiéélr@ﬁntféf nefveHe pystem
ic A - .
PR, MG DRTRERe frhplon B Enfi | A Eroric
lyampieoayéic edukemia ,(CLLY, daihecalhleekehianbat €hronic myoblastic

[RtkenigEaa ryelstas Buch  efiRE Famos, bisfaneie ol

gQﬁé&@gnéﬁﬂﬁé’Q%aﬂIQﬁBBﬁégﬁicﬁgﬁ% ﬁﬁa?,c%%ﬁ r Wbﬁo@}ﬁ% leukemia,

el aye ypersensitivity diated by cytokines an
rhgimiiasnaegic lymipbonsd, splenic swrginatizene lymphoma, plasma cell

N S Rt g SO e
bibaal merdgigalpaper B2k iyrhyhdma \Esauddsal- sésteiitbd E‘maA#Dﬁrz?%phoid

and rheumatoi d vasculitis), aplastic anem a,
Besiea madahmargiaal mﬁmﬁecqﬂémpgpn@, delieilar yrnhagagnantle cell

R e Yl e
henpipdrig] iatravaseular largenB-aeiuympneniza pripery yffapioni igmphoma,
AR BTA RO S e A raNRIp ga bl whapiar crauenant
gg&ériti%\ﬁyrﬂplﬂg@g;&% gﬁ%@dﬁ%&%@iaergﬁvﬁ&éthﬁéﬂ |4Htavi s.

t1 gen-an ex ne di seases,

hymophaproliferativerdibarsienent menbr ane di sease,
anti - phosphol'i pid anti body syndronme, allergic
Wc?]t i Qis@ellecsech%riasm&ed tﬁ)}gealtbanﬁmcsj ;eroddc}i]mmare often
Goodpast ure' s syndrqQne, Lanbert - Eat on, Myast heni
8ORYFER 3%@%%899%%%%50@!*0@'6%%@%%%3?%? Hé‘?: but are not
PR AR P SURARIB AR, [ QTR s
petesiarijoiis, polydronsritip epgdriajiesyrituiiisopsoniases, dermatitis,

ol yendacr,i, nopat hi es... serpnegatiye e -
Bl AP ERay PaYs e R wwasits. Efipmpatgy myositis,

sonie epliermal ABEroRRld, sasteptit steroddtt8ng 8BRYreNs, CREST
nephritis, |gA nephropathy, |gM pol yneuropathies or
syMineEae, Jeseonras-assacajed withdpammatetyrkavwe) djisegsen Csohn’s

?i#ﬁ%;é’%?ul(cgﬁk/e éoﬂ{ig,"%gbfrgtowH%Pr%%Xts?R&@n‘fe,%&We@piratory
distress syndrome (ARDS), meningitis, encephalitis, uveitis, colitis,
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving
infiltration of T cells and chronic inflammatory responses, atherosclerosis,
autoimmune myocarditis, leukocyte adhesion deficiency, systemic lupus
erythematosus (SLE), subacute cutaneous lupus erythematosus, discoid

lupus, lupus myelitis, lupus cerebritis, juvenile onset diabetes, multiple

-15-



Henoch- Schonl ei n pur pura, autoi mmune thronbocytopeni a,

aut oi mmune di sease of the testis and ovary i ncl udi ng
wa@edaooiomzehie orchitis and oophoritis, primary PCT/US2006/028961

hypot hyr oi di sm aut oi nmune endocri ne di seases

i ncl uding autoi mune thyroiditis, chronic thyroiditis

Hash Th tis), bacute. th i dit
TP B Ieralg AL PR BV Ee. ARaTaBHe s Bas Hiethalifeyer,

{GERATEN SAHHPE ATTHSURS FapoRBEY 'a§§oc§¥!@€|1r\ﬁi‘ﬁ?§c&@ and delayed
pol ygl andul ar endocri nopat hy syndrones), pe

Ty
byrireersitivifysmedistied by ¢ytakinss amd Iﬂlympbepyﬁlxedemberculosm

SRR RIoR R, ot Brde SRR WETER sl SHIBFHR88is and hurg-

straus®hisebse (é‘ﬁr‘dhuldék%&@ vabediits (MRludieg ﬂ?ﬁersensmwty

(nontransla |IIa|n Barre ndr one

V@ﬁcg@tlsléagms Biand; rQeymaéoldmaagul;ﬂtﬁ y&hﬁ}las anemia,

e e e —
e 0 et o o e

%gj’o‘é XE‘&B%??“%“?%%]@&WPW%@V gggq'mm@weowtmrtﬁ%mawgopema
Uk Mabﬂfsbééé!s Hvb[ﬂﬁ‘eﬁko%'cﬁ& é&gﬁt’se dedrdl RBrvous system

ent ef opat hy), cryogl o i ne , cryogl dbul i nem a
€3NS lrrilaeunaidry] disepderst ms)jtiplenpogaripiury syademad, mysathenia

| L di [
S etBpbanTPog PO wlelird diseiaRgant BEmediasy <
§¥§&h@ﬁﬁne%r§h@ﬁ§seaébdéht¢bhé¥ﬂ%lFﬁf@aﬁﬂ%dy syndrome, allergic

thromboangiitis obliterans. [0 Rheunat oi d

aewnitis, Behceruisense.Lastlasnar’s @VB@@@@;@ dhepdpasiuiesesynsiome,

LABRRE R W asth 8 Shloe, BERhARIE SidErpt Sordeh s

syidroney] S@@\vemwﬂs@w sayndxqubt $ollr ogaeseansplartirajection, graft
destructiaon, di sabi | ity and even premat ure

WRISHA. hon@@@PS%)Q@V‘e‘\@)e PemRinNocd prflews Resmrhiges FUtpinmakne

B B e AR I RS iboaffles FRftet 8 diseace,
kiiftlnegn sys1dromeagdar1t cehbsteritis, lpanwwbempietmnémﬁitisalgA
8B bl A Tsp oA 4 Bl e et SRRLti
Rbmboeglopedic PltBlf (l?PQ,QHﬁfrﬁﬂ)oﬁgﬂw‘?Woéé}ﬁé purpura (TTP),

aut oanti bodi es are responsible for at |'east sone
Hepech-SahonisliEpurpura sa@tommmpedhwnbmom@mx agloimpinase

40Bbs Sl Bskid Sntf LY inchitiRd BpichipnRilel Srelsite 4T 8Shoritis,

figiy BPpSthyrsidiceh; alit@mnareeh@crirendiséasdd iﬂ@ld@iﬂig‘ﬂfl t
|pn SLE 9pat| ents. [0044] Milti {)I e sclerosis

au@anmww{wrwnﬁecfupg@ébwo'dl is {Hagfhimoie's éfm(yz@dltlgy subacute
‘g{é/; Jelrﬁg%ﬂdoér’ﬁatﬁfc HypotfBiidth, AGEKOHE f¥edsRTGa0e's disease,

autoimmune polyglandular syndromes (or polyglandular endocrinopathy
syndromes), Type | diabetes also referred to as insulin-dependent diabetes
mellitus (IDDM) and Sheehan's syndrome; autoimmune hepatitis, lymphoid
interstitial pneumonitis (HIV), bronchiolitis obliterans (non-transplant) vs NSIP,
Guillain-Barre' Syndrome, large vessel vasculitis (including polymyalgia
rheumatica and giant cell (Takayasu's) arteritis), medium vessel vasculitis

(including Kawasaki's disease and polyarteritis nodosa), polyarteritis nodosa
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of myelin, which insulates nerve cell fibers in the

brain, spinal cord, and body. Although the cause of M5
WO gooankaneswn, it is widely believed that autoi nPCFES2006/028961

cells are primary contributors to the pathogenesis of

the di sease. However, high levels of antibodies are

present in the cerebral spinal fluid of patients wth

s}é‘\Néﬁakw@ﬁﬁgts’rﬁ@@ﬁiw@gs &%@@r& disgase {Il8d nmeRluppaihys Japisly
d

pRGifLBs bl RIOAC AR piEn TRABLRIECIAE sprue (gluten
gatabpdth@b scemobmﬂirtmﬁmat cnyleglnldulmemxa asmdldmfedw hapatitis,

| Se S a on (0] (0] | Ses
S ODPh PR Sk oened aitesd Bepss henial
Yt areande i, AflbsEofeRRarigAt, Couaps oy ioHETWhRRot-
Alldriuln@mdromeaand voinbeoaagitissoditeranst he A tract from

the nouth to the anus, it nostcommonly affects the
f0042] | Resimateichadihdiis (RA0B.a thronicadisedseyeharaktdrized by

the d nvo ementlsljmte o0 the.colo 0046] ..
t??lﬁ!_'i‘ﬂf“@ e 9 °+P&§ Igad @ﬂ&?é&e@mgz@&i%@@ﬂ?ﬁ%eg@gtlon-
PRRERRL AN FOPRI ar AR RS polipdioudiex fISK pRyfLEaLe joint
destrugtiam daform:tyn; disability an$axveh ememn@ue’e deatlvi si ae

anti body" (ASCA). Many patients with ulcerative
§@043]i s Sw@ntd@mklﬂdMaimsdy (ShEb Mam abtardiunzsudisease

B3hsd By ASuirnm0ak ko Mook arapls mpillai Sgshrcecdng the
RRindskh, SM@idiRtl N p@heh& \ﬁltl‘# vsi@%efam}é HibRtibABetween T

hin’s di sease Activity |ndex (CD ased on
pe&&iand &-celhar tesblteén theopresuctivn e‘éa@@abtxbtpm?s |ﬂ¢a’fea’t@ck the cell

HiPleute e & el Afreatndilsfaradaiiidies atd Iehpopgivle for
@t RS SonRIMEpLRLsI65SBBOEis Aeiitéth Blas@tP thatnbly tﬁé?épﬁé@th’at
severe di sease (Best, et al., "Devel opnent of

deblete $heiBsealldineggei eiiqwmgrth@mm@@swsmﬂ@ rf@$@g%ﬁ new B-
4 I
ESh 30 04l o PR rs U000 07 PR hg Sl e
Ab8LEspatieniteal t hy score. [0047] Autoi nmune thyroid
di sease results fromthe production of autoantibodies

Edmmel Meitipet samtoaisSMEFis e ah Gutdinealiedisease. Itis
erthyroi dism (G aves' disease) or destroy the

fqgtglzgﬂ Q}aﬁﬁl@m{y@mmyf hedseniial ngmq@tﬁy_@t@n and destruction
I B inStaiRe dongeehieher B af, SPrEFEORE =B boay.
s@ﬂhhmughtthe gabss obMS (sTWomc ¢ mdelpe&hewd treat anfoitrimeune T
thyroid i.s caused, b a¥ ant odlesth act wi
selfeATe RYmsracantiogiars (o fspaeiioaeBessit ihe jrarste Hawever,
ARV RISTRAIRIDIIRRS. (TB8ERGHhRRE £BFMYI spinal fluid of patients with

MS, and some theories predict that the B-cell response leading to antibody
production is important for mediating the disease.

[0045] Crohn's disease and a related disease, ulcerative colitis, are the two
main disease categories that belong to a group of illnesses called
inflammatory bowel disease (IBD). Crohn's disease is a chronic disorder that
causes inflammation of the digestive or gastrointestinal (Gl) tract. Although it
can involve any area of the Gl tract from the mouth to the anus, it most

-17 -



destruction of the body's noisture-produci ng gl ands.

[ 0049] | mrune thronbocytopenic purpura (I TP) is caused
whyooaoiaant i bodi es that bind to bl ood pl at el et BCEDS2006/028961

cause their destruction. [0050] Myasthenia Gavis (M3

is a chronic autoi nmune neuronuscul ar di sorder

characterized aut oanti bodi es that bind to . .
SR BIPRE (P I SURs Al aten.nis Mls RSl aalts, the Gl
InVBRIEnER i$ BRsteA%o tise WERkNess of the voluntary nuscle
groups. |[0051] Psoriasis, is characterized by

: L nfl t] ; ; ' .
RO R G S SR B e lsc B BuBbfiss Acalpse,

I Nt I ammt or opat, I nhcl udl n ermat onyosi ti1 s
Rl REI a%"ﬁxﬁ% TYisiey bRy they 'i@mlﬁaﬁﬁ%arqmmg%mw
o ST S any. paetsd P BHPRGE colli haps e BANCC
anibaly in teir biootinbul 8etthe2BSEA dAntBdaly, whitetmdnyeSréhn's

b8 AR s O SR R R B o o
eealIBGDPShIE Bistia8eqs U8NCthe d'hh?stcwséﬁé&é ABfi\'/ig{]FﬁHDt'\eAQr(@DA,)’

di seases that involve nuscle and, in the case
Based onHéeredicterrasiables scaras eollegted by physisiansds GRALxBIues

L e ' YA case r.mllion
b FH0 ERGRoRy BRE SO IRED W obiBstni S VB gD that
inelinate activedideatedari asless @bavg a0, areweenRlighbxtremely severe

rmat ol . 1991I rds 131-180) . I di opathic inflammtory
55?5386%% Z%G‘T’ts ebalsoBlexelapmentinta Gl wdisease sttt ipdaxd

j L - 0 | 1.8

oo T A P76 o Pl B s el i Gty Some
eeseargharg usaradisobjectigy 8alué' af 200 H123®%s aMl hdatthy(Jdoesim
Dis CHn North Am 1994, 20:81 1-826 and Arthritis and
[047¢d Soralirnursthytdid diseadedesuk® frorpiheanddibtich and,

Li ppi ncott W/l Iliams and WI kins, 2005) sets out five
@ytgggﬂbgé ieg mat@ﬁﬁ%&r gtewlats tae dymeisdorgause hyperthyroidism

j it i f f thy Lher . '
g s Fadd) o o e WAR0R, Bl dBPbAu (Haghimoto's
dyralditiep Stimuitaiionesfdhée dinyrow isvaiLised byfauteantibddeettat bind

| - i at.ed. , _elect netic triad of
£ g RS AR B B L ST et B dadon o
eSyidi¢ id 6 fs v\ Hsneanahodidt MRt reBEAI RS o rath¥roid antigens.
secondary criteria. [0054] NM associated factors,
. di cl - . i
e e RS IR TRE IS b Sy RIS G30ad bRaRIadREdDY
degfruation of the body’s moisture-producing glands.

[0049] Immune thrombocytopenic purpura (ITP) is caused by

autoantibodies that bind to blood platelets and cause their destruction.

[0050] Myasthenia Gravis (MG) is a chronic autoimmune neuromuscular
disorder characterized by autoantibodies that bind to acetylcholine receptors
expressed at neuromuscular junctions leading to weakness of the voluntary

muscle groups.

[0051] Psoriasis, is characterized by autoimmune inflammation in the skin

and also associated with arthritis in 30% of cases.
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dehydr ogenase, al dol ase, C-reactive protein, aspartate
am notransferase (AST), al anine am notransferase

w@ 200T)p1423d ant i nucl ear autoanti body (ANA), PCT/US2006/028961
nmyosi ti s-specific anti bodies (MSA), and anti body to
extractabl e nucl ear antigens. [0055] A "binding
nmol ecul e" according to the invention can be, for
e§0@n5r2l_] e, A&qcxrcmtennpla(tad Tgthet teeatmemt pf tohowatbm:l mfjmpma:lery

i d ,
PP Bl By, Beisht diitond RO ES S pab RSt @pm.
OIfnﬂarrﬁﬁ@r.loF@ﬁg@%tmé@Hw& bEBh @&t r&eatL%rF@ @iy drhe

i nvention 1s ananti body or an an ragnent that ,
r deasifieatinmethegnesst Muletrys classmfleailpngsd?@na IHendﬁhewn Dis Clin

Rk A, T4 @dgﬁbhgﬁfﬁ?“?ﬂés 2 iGPHAkC [fighitfafhy myBpathies

| (M) poR/MA IS ( {)gmd demafdnegdsitis (DMEt i ons and/ or

i mprove its avalla ility in the body of an individual.

S005310dPbiyeRidsiiiSamdde figtontiPsitisCireCHRIRc Edeliliaffg
acid Sequence nodifications or expression as a fusion

pindeginatopudiseases that m\@:d\@ ﬁmsabeam:l do the easengl DM, skin.

T PETRYERLRISAE EE. by S ARG B i Brlntgimately 5

i mnmeam E@cmuﬁcbrcaﬁultééhcﬂ’otﬁw 3 2[(943;'306]p69\ nblllkbdxl cfmldren per
nol ecul e t spec c" t ar get

t ¥93ydn the Unitgd gitatasc aggaff, (rury Hfﬂfa’rp%mgﬁf@( H8|91t §r1g3ér1 80
Bl PRy 1608 i Sgiieeh| ASRIR ano
Bmodiality, mithaqutoelsalbéf affm:tedl\aelutts ootathly Heareesufdredisignificant
BTt (forfionart o Bty J TGRS, ok A Tk hier eheum
apputlid Mot Am. 1 094 Eo(PBeH AN AkhaTisahg Mlﬁéﬁ‘@oﬁ)ﬂmons Ch.

ual to about 106 M1 and still nore preferably
'?@,aE@s Koepman asdMéreiandabippinaa?\Williams axfd V\hlukmsegoeﬁ) sets

P B GRS gt A i adhasflft. T iofRl; temmatory
amybba Chletia, (IIMT)WHssE8SmMhi, mclﬂﬂi‘ﬁg&h@é&le%l&#’e&s @dscle

about 1010 M1 . Affinities of binding nolecules
abieppyENisense f degpaeiaiion; aleyation AT saiinblevelsel myscle-

LSRR, SARIEDART 195D ) BBIEER Fonos

ose descri

Sml dernatom§Bsitid 249 alsbrinclodes ebigdinge rif autdehtibodies as a
CD20 s eC|f| c. bi ndi ng nol ecul e has an affinity for

'Y RE&M8nge of 1 nMto 30 nM [0057] In an
addl t| onal aspect, the CD20-specific binding nolecule
hEX)54] hailit 43$E’rQ§IQiﬁd fa@t@rssm@wggmusnl@-@sswam enzymes and

b@uﬂ%%ﬂﬁ%f)@i[es 'ﬁ’?&fl{(ﬁ@ lﬁﬁ%lré nofRbato, creatine kinase (CK), lactate

i Mmunophar maceu
dehydrogenase, aldolase, C-reactive protein, aspartate aminotransferase

(AST), alanine aminotransferase (ALT), and antinuclear autoantibody (ANA),
myositis-specific antibodies (MSA), and antibody to extractable nuclear

antigens.

[0055] A “binding molecule” according to the invention can be, for example,
a protein (a "protein" may be a polypeptide or peptide), nucleic acid,
carbohydrate, lipid, or small molecule compound that binds to a target. A type

of proteinaceous binding molecule contemplated by the invention is an
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(SM Ps) have been described previously in co-owned
U.S. application no. 10/627,556 and US Pat ent

weadiocaess ons 2003/ 133939, 2003/ 01 18592, and PCT/US2006/028961
2005/ 0136049, which are incorporated herein by
reference in their entirety. SMPs are novel binding
domai n-i mmunogl obulin fusion proteins that feature a
bamiihaaly afcamamtltfanty feagrognicihet eatainsthimding activis Arbinding

SPol0 Ry BR B SR B S B Pl B

|ﬁ€t$r@(ﬁe R8IDIRERG 'aﬁﬁnt'?atd infiglis@ lishﬁ’fmél%ghmé’{ﬂﬁ aﬁér Ft:W@ffector
st ei ner esi dues; |nnuno? obul'in
Yh

metions amwowep@:vsdtﬁ anaiebilibhie tberhmduygﬁcﬁmadmdual Such

ot FalE b e be) 17 G4 R cRphEed Bhave diedmorifiations or

béxpstesgior @iked fusian priéial. Gughr fusin ;imtelﬁs/steeam blndmg
residues, the first cysteine, which is té pi cal l
in

| MPRCURE aerasdingitagh DENRBEANT KD easvplaen ﬁhrwmdacglm of the

LR S S b
B A A8 B BAER BbabE kP SR gt
swith aggreutsriafinity thaginycdthentaaget. Rur eﬁd@h@plb e@ODZUlé[b@clﬁc
bi ndi ng regi ons, derived fromone or

i RiRENSgNBIsEH|enRind e (HLgR With edrsatey, af&rughthgg tqany other target.
| BIRREPHERILIGS oTRESRYERBIARSY HEREERSios RiHOY RIEEL of a a

nker pepti des, e an
pefpgneéterl«thmnr equalte atmmo“ b’ ,cmamablploé gwaatbr thmmeomequal to

EoR B i brerCisulel G aterdhes o sdhal Al te M 7 and
Sé’cﬂhm@?e @féra%ﬂ@f ?r‘é{éﬁir&hﬁn%r 2quah® ARJR el 88" f Ak of

in the nethods he_invention al so contain

seiven gieater than r&boat”la &/bqarawsiél ere praderedrsuchcamasfifiaiiies

f Io rovi-gde,.an ef fect.o
R AP LTARP IR T B e i 5T v anc
nabeaulEd M. | Afindties of LRgiHg rﬂﬁ@led@léb‘é@;@ofd‘ﬁ@"t@ﬂﬁ"ﬁresent
domai n of an i mmunogl obulin or CH2 and CH3 donmi ns

disvegien eapkedaadibr delsrainadhnsiog copventional ahpiquase for

B e rafi B seeluned o P RETPNIT /R, b 51:600

[ Q@@@I) Exenewlembodfrﬁéﬁt sive QD2 sddifRs blrmiMQJnlmlé&MIePhas an
|ye anti - noclo al anti body 2H7
ettty S%roéﬁﬁ?) %)fz%'rﬂ(’l‘o 903133939 and

200301 18592. Th SM Ps i ncl ude 2H730Fv | g or
d10574t i nean peditional weqtaﬂwe\ﬁé@ZOﬁ@egtﬂé@mdmg molecule has a

Q{gﬁ)ﬁ% W%&daggdgplvgas a human 1gd Fc domain and a

mut ant I Ng mai n; CytoxB- MVHME C,
[0058] Methods for making small, modular immunopharmaceuticals

(SMIPs) have been described previously in co-owned U.S. application no.
10/627,556 and US Patent Publications 2003/133939, 2003/0118592, and
2005/0136049, which are incorporated herein by reference in their entirety.
SMIPs are novel binding domain-immunoglobulin fusion proteins that feature
a binding domain for a cognate structure such as an antigen, a
counterreceptor or the like; an IgG1, IgA or IgE hinge region polypeptide or a
mutant IgG1 hinge region polypeptide having either zero, one or two cysteine
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whi ch conprises a nmutated Fc domain; MGl H MGLC, which
conprises an Fc receptor with a nutated | euci ne

w0 ea7gue3®34; CytoxB-1 gAHWHA C, conpri si ng a POT/US106/028961
of the human 1 gA hinge fused to human Fc domai n; 2H7
scFv-llama 1g@ , conprising the |Ilama 1g@ hinge and
CH2CH3 regions, 2H7 scFv-Ilama | g&, conprising the
| leaidrelsg&Rd imnmymoglod UGHZIHE and (T Hdd sipn#iffs.s bFoné Eatbediment,

BimERabios i Sveietue 175 anet ot e B aSiRgR dpageipted

S&hBoaiaHi § Ié’\béﬂ’teﬁfﬁilé’tbd %‘éﬁfvh@r“ﬂ‘lé Bmth@ d’tbrﬂgfh mMe—icar:
2H7 "scFv MTH (SSS) WICH2CH3, i n hree

CSHRIISRS W\I\é‘awaﬁ@l@elrﬁsﬂhescﬂiﬁrfkﬁ&tt ¢>{steloe \Nhnbes tyigallydnvolved

S RShERE o IR bR ey 48Ry oA iy e RE g g e ot
t dsledsdredubtiilesd dittsanarfeasigt i tuted with serine
resi dues; 2H7 scFv MIH (SCS), in which the first and

%0'59 Cy$h§'bﬂﬁﬁ Cs%ﬁbﬁawgﬁﬁidéﬁu?é’s \Méi‘ééfhl PEhbR STtk fvention

SCFv cysteine
rersi Qmé@mwa’t Qaﬂiwlngm@ejoamom@nw@@mlam suehras variable

Ot shE Y, Vit Ry Fhin ding Y abrsasiey o bRg B more

hmun@@abmm@éupmfa@mrﬁmeﬁfber§ ms énﬁmmuMogtbbulm These
serine; 2H7 scFVI%hlnel npri si_ng

| RIS ROTEEYRT0ATR lwyw@@arai@ﬁﬁayd@keg hﬁp%% whgqh may be

I
P RSO hihe B 8 he b atabantit i b8 &fiegion
}/y'blrlliﬂ_armptahdémﬂn@}rﬁ%audea er?mmi\tyg?%g%a@-mmmaeed on the
n i
BBESET IS ripfionieh e (GNP MRS (P Teghalpeules for use
lﬂ%éqﬁetﬁb@s of fhe M&W@E@o%@n%%leﬁt%%b%ld sequence

phenyl al ani ne resi due at position 405 (nunbering
a@ermagi fm@ﬂta)ccmsjant regicx of aujmmunaglobsilin e pmu@@aweﬁeotor :

Lo e b et tae bl M8 ek BulBufil havs,

G@@queme detfved Yidr WIEH2 ddheiR of4@ Aimninadosiirt of OBIRNhd CH3

residue at position 407 was substituted with an
aflempins, destved Tram oeMMIEGHENYR0gARDIMS. coMiPs aregapafele of

D R i

WHhOHG&#F3. i s a construct with the third cysteine
resi due in the 1g@ hinge region substituted with a

60? I Exefipa WW@@EG@@E‘GMI@@ iBlbd & SHAP MISABINTESR the
e (Mr (SSS)) and a nutant

conpri ses mnut ant )

cmtl-@&?gf monacighptantibadypftd? idﬁécréhedr s g RaterigPubl. Nos.

gm PG Iy Y565 Flasth: HNPEMIBEFidIGHE SATYENFor a
derivative thereof. Derivatives includes CytoxB-MHWTG1C, which has a
human 1gG1 Fc domain and a mutant IgG1 hinge domain; CytoxB-MHMG1C,
which comprises a mutated Fc domain; MG1H/MG1C, which comprises an Fc
receptor with a mutated leucine residue 234; CytoxB-IgAHWTHG1C,
comprising a portion of the human IgA hinge fused to human Fc domain; 2H7
scFv-llama IgG1, comprising the llama IgG1 hinge and CH2CH3 regions, 2H7
sckv-llama IgG2, comprising the llama 1gG2 hinge and CH2CHS3 regions;

2H7 scFv-llama IgG3, comprising the llama 1gG3 hinge and CH2CH3 regions.
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[ 0064] 2H7scFv-1g derivatives also include 2H7 scFv
mutants with point nutations in the variabl e heavy

waeb@i14288)i on The foll owi ng constructs all conPCT/E8806/028961
mutations in which the leucine at position 11 in the
heavy chain variable region i s substituted wth

B E. 2fiAbeP Vg peHatPahindiRe s BV Bl gy point
I?%ﬂtéﬁcﬁf’s lh'tﬁgf?n% rﬁSZH?tscFVtM?PC(S% JWCN@HF\ wiich all

nmprising a nmutated hinge region
Hyes eysigine wsidues in me soRRediidnoriigngg Aepibgsare Mutalas, to

SOARE LA ang i B e B a o S i AP SBE Ml (s,

Ing\Eh@H tRe ﬂrét%b%i@tenﬁé"?eé(dﬂhés were shiystftdied-wath serine residues;

a nutated hinge region as set

307 SO TS O OMDich 1H Gt AnsLihg Ay SETos wire wbtituted

scﬁvs%&gL%@g n g%ﬁf%i@w E@?p%@f% %@Eﬁ cy&"%e

ragiduesoweredsuingtitined z oy secrmitl andthisk pbgiion® néthaskdrine; 2H7

Sl i Ry b (s eI WCPGHERS 1 witdisthespUeingantposition

gy W@'ﬁeé\mélﬁ %nébl’é“r’\?ﬁtdnqg s'uBsfltt&?ecWﬁfﬁ%elﬂﬂ@ Z%CFV lgA

region at resid ere lysine was changed
bingerlgG126GIA2sCH3, spmpriging gndgd- Ishgel rag@ﬂ&ﬁartd—\ﬂl'l\/bl@l domains;

Zﬂﬁp ﬁeﬁé&%@%ﬁ&%&@%ogp%ﬁ@g@i@?@%ﬁ@& BR%05i5: 217

ENCHZSMfP%nS}nﬁﬂisﬁi’ggéﬁl wﬂd’f&lb’e‘ IBASCA?2 and a
rrut ated hi nge region as descri ove, and nut at ed
trepcategil Cﬂﬁ 3 @enmain facddncibied Cal’dDQXMls’r?émBQEQKiSsGa'ﬁé(nged

to a serine; 2H7 scFv VH L 11S (CSS-S) H P331S CH2
W]coﬂﬁr\/eh\sesawﬁhmtedom hgtaerlg6i 6hl3a|eglam xpchulderﬁé—l? scFv

M BEGPE AT EREP oS el WBeiPiani st i Bl a0

mumb@ﬁnﬁ;ﬂa&mamgrt@g(mtw @/, %@Mgﬁg% @@béﬂu@%ﬂﬁﬂ@ﬂ}rﬁ@ine
tion at residue region; scFv VH

EHZ mFy%@H%VT@H&N@mﬁ%m whigh pmglyimmne position at 405
PR bS e W AR Bt 8ol POLAT BECHR TR B AR0T dpagpicn
fytr@s:marrgmdue at pbbmea di0Tevap sobstitetedohith anistaginedsdfy MTH
et BT B PR EAE oo e Bt ko st soF MTH
Vﬁ'@ 2WF@H33A“ SNA0H é&rﬂ%n&h Qﬁ/oigg{a‘i’igﬁﬁa”d a |ysine

to g utam ne c ange at p Slt sckFv VH L 11S
o8 2T S CER TR P E e figfoir
8yfeine residue in the 1gG1 hinge region substituted with a serine residue.
The 2H7 scFv IgG MTH (SSS) MTCH2WTCH3 SMIP comprises mutant hinge
(MT (8SS)) and a mutant CH2 domain in which the proline at residue 238
(according to Ward et al.) was substituted with a serine.

[0064] 2H7scFv-lg derivatives also include 2H7 scFv mutants with point
mutations in the variable heavy chain region The following constructs all
comprises mutations in which the leucine at position 11 in the heavy chain
variable region is substituted with serine: 2H7 scFv VH11SER igG MTH
(8SS-S) WTCH2CH3, 2H7scFv VHL11S (CSS-S) H WCH2 WCH3,
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[0065] SM P 2H7 scFv (SSS-S) H P238SCH2 WCH3,

conprises a nutated hinge region and an proline to
wa@eoooer2shange at position 238 in CH2, which iBCT/082006/028961

same as 2H7 scFv 1gG MIH (SSS) MICH2ZWICH3. 2H7 scFv

| gAH | GAHCH2 T18CH3 conprises a wild type IgA hinge

and CH2 region and a CH3 region with an 18 am g

tompdaingenmatatedehioge rroign esdet oubalpoye; 3F7sckv VHET (CSC-

COPH AR e FiRodhg LR el B ppySre: on
QQWV'HIﬁH@J‘I'gMN JICHRIMAGH3) Jmi‘sesrthedgAsmmgm WiTrighArgH2

nmol ecul e activit enbo

e amenia tgA Gbigahi’i SrSare] bl SR GHA GE3 gt comprising the

MRS i DA S, Sl et st o
@ﬁiﬂhféd%@géde@@naag&&tmﬁabu% aall |gBgids ianiddeHi4 Tegions; 2H7
adm ni ster _the fic bindin

RGNS b 18 GBIOERTRPES G4y rppRtes Hple T o fag RlipKy soFv.
WL?HQ @Q\HTW@AU;WWC%@ EORRRLES B ARG desovibed above

nor € pharmaceutically acceptable carriers. The
rzimrdaesmowbdgﬂmtarrtaeglpnmonpisanm 8wl tymiel YH2 region and a

acce ' f
s BHE el st T Bl B2 125 chaene
'f?% raeﬁﬁ&étﬁﬂﬁmwh@mumﬁ RiGt eHXraggomgt reswtes322 where
mell nown I1n the art, as described bel o

\tine m@ec:han@@ril tg sesibepRHEpISsFY M LA S (Qﬁ\%ﬁ&t‘(ﬁﬁgsfﬂa’z
inic
Sy AL e oo, 4 408 and st
'[%Ig% g@glén dr??&xgﬁm destrided a&Hﬂ gscﬁlgéﬁtl £ 146dS85%-9) iHkB331S
i
(SoeAl o, SO on, ComRotnge Moy, Lo selie £ s
Crﬂpfgg C Coﬁejpggérll ;'}?J/vhtch n;g'gﬁ’r% al R&iddE 83 5 PRI dHahdedndiangerine;

I ons be adm nistered orally
t 27 eaFv WH L1 486&3+8) wpsqa*aﬁ; EH2WECHS copyprisesaa atut@tﬁd hinge

spray, i na rect a by 1ntracr I

RpER phd pratnd b et el s lBGRRE RN Griz rediew 27
WQWGIQ‘@{SS‘SES«YH q17_’§6N OHPWEMBISompHgesasttdted hinge
intraci stema! 1njection, or infusion techni

Aot and atthmorme tmasswagm@gnutaﬁrpﬂaﬂiée%ue%% in the CH2

intra v .
At EARory WP CE TR TP S R R AR 2Bcs208),Ghi2 WHS.
060r§k§ﬁ§é§é'mut&t&cﬁﬁihgblr@gno&tanij paeties of enutsiidres inswhich residues

cont enpl at ed [, Ge Iy
e@é@ﬁggd%v; bgébn\/\gﬂatﬁglf@g‘grﬁaggmlgg &gggglglgt b?cﬂ@p gﬁjtamlc acid to

| e t I
PR Sl s, B0 esplancp it v Lits
(88S-S) H K290Q CH2 WCH3 comprises a mutated hinge reglons and a
lysine to glutamine change at position 290; 2H7 scFv VH L11S (SSS-S) H
A339P CH2 WCH3, comprises a mutated hinge region and an alanine to

proline change at position 339.

[0065] SMIP 2H7 scFv (8SS-S) H P238SCH2 WCHS3, comprises a mutated
hinge region and an proline to serine change at position 238 in CH2, which is
the same as 2H7 scFv IgG MTH (SSS) MTCH2WTCH3. 2H7 scFv IgAH
IGAHCH2 T18CH3 comprises a wild type IgA hinge and CH2 region and a

CH3 region with an 18 amino acid truncation at the carboxy end.
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[ 0070] Pharnmaceutical conpositions of the present
i nvention containing a CD20-specific binding nolecule
was®doi423e met hod of the invention may contai NPCT/US2006/028961
pharmaceutically acceptable carriers or additives
dependi ng on the route of adm nistration. Exanples of
i,hcl ud

[0 o kit e Ml it e BigH G PERlE, &8 invantioganay

RAPHEY haﬁvé Qhéhglnﬁﬁéd/é)&b’édé‘ilma@ ldo®d18 frofn another protein
carboxyvi nyl pol ynmer, carboxynethyl cellul ose sodi um

vﬁucly iopioivies tee dinsting swdecite achvibat b, ongembodisnen the

KEEGMer SORERT Blchiby 3l S SRR afitfigl, GPhend

CHs®4.n, gelatin, agar, diglycerin, glycerin, propylene
gl ycol, pol yethylene glycol, Vaseline, paraffin,

[6d yi lnfﬁrféoé’éﬂect of Ay i'nﬂ?e@t‘icbr@I th8 OTFPD-88E4HTE Bir@«ﬂ@ folecule is
(HSA), mannitol, sorbitol, |actose, a phar maceutical |y

astroioistersteassa phatnaeeutivalicemposities. Tadeiminiger thecaD2Pe

<GRBE B ey B3 Pl 3 o bR KB Bforabig o e
fopaaae: iy indingtmeldeursiang ccbmpeﬁ“tlbﬁ @oni&&?rild one or more
Fornul atj on of the pharnmaceutical conposition wll

mwmaggamailiyrﬂ;w@@ta% caglare Ehea&!nﬁ@w Rhamassuiealy@red
rﬁ\acof%%lléé{ﬂk %ce?f%‘)leg" r%f@r tg BLE’I%P BRiiddLas® EB@@'OEHIBHS

conpri si e an m ni stered ca
tpabdmneﬂpuaduae;ﬂﬂysgml @gmtbat ag}vesrse gpactitns wiedn etiminstered

carrier. For squtJos ui tahbl e carrler
(g ites PRI NG b SR SesErIBP R Y HeatAreu oAy
Rbpidupd earrRid! iHLRIAS Ay S BB BRhieARy uéé’f@l étﬂv&&ssé'l%bél%lon
and buffered nmedi a. Parenteral vehicles can inclu

reediau aoalingsy, mabacﬂeuai ant aplifuggal agerdsiisotonic @l@&ab@@r@tlon
nd sodi um ¢ Iactated Ri nger's or fixed oils.
%W'Qg@lqgﬁts %’é‘ﬁ can i ncl ude 8ar| ous addixfi vgls >
rvati or fluid, n tr ent or, el ect
BREBET B aiiom Spatpouriis Mey o7 Safates 8 btdiishcommon
Iqlmc N Ats. BubhaoRAtEaERS coftefiflfBlI20wel)- 3%

ycine, oOr aqueous suspensions nay contain the active

L@Qﬁﬁ?ggfhé COTLXOYAE b RiERQIE BbimpBitbRkSaf 06 the

ur e queous suspensi on exci pients
m]‘mlnsailetpmimﬂ'aﬂg tapizatly, trén}zdeemahp,l rmrentﬁralm by mhala’uon spray,

gl b%ﬁfy %@ %Eltblﬂy'li‘@%%@{}[% ‘XC@H Jﬁ*ﬁéquerm Ragepteral as used

lﬁé?lehBMldB%rsUBbU%%usW%ﬁdl@ﬂﬁ?&fe‘hoﬁﬁdmﬂ’ém@éﬂ%ra
di spersing or wetting agents may

intiadistarnglopjegtionngy ip maaueso rAdmmrqiraéloném intreMenous,
|

PlrpfoRaE; B oy e B d. Pl ettt o,

retrobulbar, intrapulmonary injection and or surgical implantation at a

particular site is contemplated as well. Generally, compositions are

essentially free of pyrogens, as well as other impurities that could be harmful

to the recipient. Injection, especially intravenous, are preferred.

[0070] Pharmaceutical compositions of the present invention containing a
CD20-specific binding molecule used in a method of the invention may
contain pharmaceutically acceptable carriers or additives depending on the

route of administration. Examples of such carriers or additives include water,
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condensati on products of ethylene oxide with |ong
chain aliphatic al cohols, for exanple
whepratesaet hyl - eneoxycet anol , or condensat i onPET/U82006/628961
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such aspol yoxyet hyl ene
sorbitol nonool eate, or condensati on produc

atrharmAge el aCaPRIRDISPIIARIC SalYRiits Cof cFeobisH plgong!,
ggflygﬁygﬂﬁroﬂaéh% o} caw{éihgg&lgfn%ﬁ c%??ﬁaﬁl'rﬁeﬂ@\gldéﬂm@ﬁb%@)@ium,

monool eat’e us 'suspensi ons nmay al so
polyashyiic odiumn, sorliemplginate; atdtersolubler dextearpicareptymgthy!

or n-propyl, phydro enzoate. [007 The

etren §9@em,in?08%nm ﬁﬁﬁ@@ﬁ?’eetb%ﬁi%@qqeo ¥aptgangum, gum
I i hd St ; | t '

SR AR AU RGBT YR, OB E oL een
sbiyethylendglyedk, &asiline yparaffioe ateanyliatertiol, stearic acid, human

SBRUR Ao (TR e BrRNrih S3E ol HCRA: BFRGTReEtAY
BBLEREDRL AffRMahthafrthelikel exdditvds@satt ard Edsen from, but not

|'yophi lization and reconstitution can |lead to varyi
timitedde, e abaviepdserakinplions theseel, a8 @PPreRIaigcde

B g i G AR RS S Tl e o
0T SF rulaad o R TR ST sk e ik 2 Gering o

ah &SRB ICF dehifistraBbh isBcRIE(H.g., SokiengemylskgentAmappropriate
one or nore preservatives. Sultable dispersi R%eor .
preggred in a

wemnasicageainerising the gptibemhly keyadminiglescd ca

BB A AR PR KPRy omisons,

ltslmﬁaBIteLcHrﬂ@n’rbsah%:mge,sﬁ/nrexwmglkle’,vn'cd{jdws drcaiclxmcﬂaintaqelebuerln/
ess an abou . 5% usua or a ea ou 0

(ST aoni, EROROISOb ISR ST sag £ro buTedterde.

B4 8RN RS ES Ctgﬁ irE(Hde@' sMQi!u\’HTlEﬁloriM & SSBRﬁFfoh', Ringetsdextrose,

I'n accordance w e particular nmode of
atbxtross tandt sontiursethdarided lactates), Ringeypioc fiked oils. Intravenous

phar nmaceut i cal , conposi ti for_parenteral inj '

SN AL Ve P e PR afaes op I Pltrht or
V@é&fm},@r}@p@?ﬁgﬂbrgf anti body. A typical conposition
for 1 ntravenous infusion could be nade up to contain

g[ﬁtﬁggio ; 31& v%@tﬁ{}/aﬁ%feariﬂtég%ggca?né%l B, AN ater MUl 8d Watef, 0.4%

or preparing parenterally
ashiinej 8 3% blyeirey mpesjuebus suspénsitrs Rayaonsaindpe active

to th kil | in th 1 d.a [ '
SRR FPogE xRl Rotytle BT IFR il By of
Sl subpbhsiefls. SvRekexRigibnisirs GusSpeRding .ageass, dor example
Pa. (1980). An effective OS%&Q}Of antibody is wthin

t$nslivrarmgebotyroethylceljulose 1oethiep!iiasekg of body wei ght

oo @%ﬂﬁéﬁbﬁiﬁ%}%@l?ﬁgt OedTLpﬁra?é]géfégﬁgﬁé/w@grmlidone, gum

tragacanth and gum acacia; dispersing or wetting agents may be a naturally-

irgg on

occurring phosphatide, for example lecithin, or condensation products of an
alkylene oxide with fatty acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyl-eneoxycetanol, or condensation products of ethylene

oxide with partial esters derived from fatty acids and a hexitol such as
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i nj ect abl e aqueous, ol eagi nous suspensi on, dispersions

or sterile powders for the extenporaneous preparation
wo@tooghenss e i nj ect abl e sol uti ons or di spersi onNBCT/UBm®06/028961

suspensi on may be fornul ated according to the known

art using those suitable dispersing or wetting agents

and suspendi ng agents whi ch have been nentioned above.

Thalysxysthylené dentoémcmq@i&apﬁar@tcmrdemytlam sodustaof ethylene

sterile inj cta ol uti QL SUS Si

ot s Al Srta A e Ritp e BERR oS! Banyasices. for

f@tarﬁm@rﬂalwﬁﬂe@\e%@lrbﬁarpmohaoﬂea% bTFhé'%@;u@bQé sudpénsions may

carrier can be a solvent or dispersion nedium

c@Re gontaig one@r naxgryeeervatives, foeexample etbyl, pon-gropyl, p-
{( ’%ﬁ’é?eml propyl ene glycol, and l|iquid
p@?‘{}g ﬁ%ﬁ gI ycoI and the like), suitable m xtures
| d .
 DO7ER TSR he bt Bindd Heliediis BMipdtioR gian be Iyophilized

Sfo? stdr8ge fah&&éc@hétﬁut@ﬂﬂn %Ogl}ﬂ%'blé Qé‘@ﬂelr brléff’ﬁi @Y ATAS t8chnique
sol ventor suspendi ng medi um For this purpose any

bihagmbeen gbawopitd besffaséive Npﬂitx;ca'd/anﬁ@naldmﬁgummhdms@ Any

Pq'béé) e/og. ggﬁc?ri'gﬁgi'%cé%t@ﬂ%ngﬂsgﬁgp&?g%% g}%&%p%%'d It will
i m appavisted blyGAdde skiledlin theage shathpogilizationsindo@constitution
sterjle and nust be fluid to the extent that.easy

s§31 egedPIvarying degraes qﬂ@t&oéﬁ@cﬂwtm?ﬁtqndc@ﬁt B@e levelshmay
as ﬁci%?gj,usgd the ngl nt ena:]c: g?et (r)]e ?eagﬂ |egg, >t
CRIo4f ; SRRERTYbR R el B aER REraraliSn shEn

ohqureous§ suspeneionntsy mectic&.ﬁtﬁ)r&ﬁﬂwmtprbﬁdaﬂﬁé acth@sicompound in
a ai nst the coptam npating action of m croorgani sns,

Rd4repsith ardigPpRgrQigRting Reept SWUsRenging sgenhand one or

e T RRSPERIY ahyRHiLl ad Rt apsuspending

eagerds @re paeaiptifisd by thasebdludathomenfibeedlbboser bi ¢ aci d,
thimerosal, and the like. In many cases, it will be

dp753b! Thé @ohoehtrstior 60CDROSpREHI! ISindihgrmexante! na,these
sugars or sodi um chloride. Prolonged absorptl on of the
ﬁr%{%ﬁﬂé cepnF% Midelisios gxample fromyliess Aruabeyt -5%, usually
Uéteoﬂ a |é£%.€t 9% td 98 %nuth 29955 2864 gy' rﬂbaﬁﬁf %l

for exanple um num nonost ear at € an

Cs:eipolsdtprmrllymsad dndituidarotumes, rvmoosmelsagtcb,en accordance with

B ien oot fubiseude s eldthedcuils Advaiaa! plarmaceutical
?S@Yﬂﬁbéitloﬁ o1 Sareptcral iBjocaOs kBLIRE 154 IRl &3ttEeontain 1 ml sterile

olate, aprotinin,bacitracin, SDS, caprate and the
| buféeresgéateé agwd 5¢mg hantitiegymA fwica) cgmppza@n fmzatsravenous

f%&lf%%ﬁggulgzd%%d%qﬂp t%tcec;ntg’ n(Z%erl o? gtenféh mger R solutlon and
150 mg of antibody. Actual methods for preparing parenterally administrable
compositions will be known or apparent to those skilled in the art and are
described in more detail in, for example, Remington's Pharmaceutical
Science, 15th ed., Mack Publishing Company, Easton, Pa. (1980). An
effective dosage of antibody is within the range of 0.01 mg to 1000 mg per kg
of body weight per administration.
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544, 1993). [0079] In addition, the properties of
hydrophilicity and hydrophobicity of the conpositions

w@onwremBat ed for use in the invention are wel PCT/US2006/028961
bal anced, thereby enhancing their utility for both in
vitro and espeC|aIIy |n vivo uses, while other

0S40 c f f !
A S I S R
ifjectabieadureduse oleag&rﬁuscsuslp@meuoan dispersions ot steliRgp&RASTs for
solubility in aqueous nmedia which permts absorption

%axf@ﬂman%lﬁ Prappration plestriginiagtable Saltg'@nﬁ@wr@easms
[
AR ABAbOR PO B R BBl o e
sgitaldedisEarsingror Witting agehtskmmtysnmepuﬂmg agasts which have been
- ffectiv when t he

| d
RTIoPERAPs: citie SEnle Blectatiy sfSparaligB A asg ey Stere
inje8dble édluﬁﬁk?o%@@é‘énsndf?h@ﬁén%x& rér'i%?a"!g LR ehbBId dfuent

a step of admnistration of a ceutic
of 6ayest, tfoexamplesiy a potutioddn debhmnmehtTm} carrier can be a

B bR Ry Py Bt e B PR Re fhgnelpgivol
(f@r RRAMRI, &y coub, @fdpylérfé?!;rtydbln@nbuhuiwgnolbémytef?@ digcol, and
ections, oral tion, intranasal, topical

ﬂﬂ@ irR)davitalie yEERR eof, vaaalakls ois, s%nggrs selgtiompndor
i4GRGhiR!soBR I RhiRlddiilon R éo%r.mrp%&&%eﬁ@d &ifs 4ed

erern | es su {2heols raven
cont/emtmmdiwemplomtdas latscﬂtmrﬁtoermbpendlegtmedlam aBowaid

as_cat heter r.i fuysion technj ques. m ni stration by,
PR A ERnd TeR Al PG SRRy ad s eI adRE Ayhineto mbno or

d'iQWcEéa‘Hé%C% adﬁﬁfornobéﬂ)bé’élds 50&H éQlHléTE%chﬁﬁd“U% d @R and

or  surgical 1nplantation at a particular site Is
peeparetipn af wjecisbleel | . [ 0082] In one enbodi nent,
adm nistration is perfornmed at the site of a cancer or

[@ATHct dd allicases tmefmirmgutt batstariié aby rMustasd fluidjte tte extent
sust aj ned

i th t t
tﬁ%re%gyé?fﬁﬁéﬂﬁlhﬁgﬁﬁfstﬁhafé%”@&ﬁ'eaﬁwﬂﬂxpap%@ymammsm 9k
ekair@l@ 3y the fs%rof%e@at shuca%%%a |18 me% FRESIRS &the

capsul'es or other odeqradabl e pol ymer con |gurat|ons
regiiessi parzbclessjse i Hr@dcaﬁ@l wf\mgerefonaambhpdm vseof serfagtants.

RO bR e e maftBinsan Sanactr® ehd TorsoH ang must

bermbgéutv@d dg%mstﬂ'lh@ cenedhality 8lion! BEMARBBEJahisms, such as
onposi tions rmK al so be delivered to the patient at
q

bﬁﬁtqriapﬂréi &ingk s Therpee vantionmféhea @stion of migroerganisms igan be
brr&ﬁjﬂﬂ r’?‘ﬁ’%ﬂﬁ bg\‘/lraflggg gﬂﬁl%él(crtrgfial'myd &AL RS §8r QYShpR,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In
many cases, it will be desirable to include isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents

delaying absorption, for example, aluminum monostearate and gelatin.

[0078] Compositions useful for administration may be formulated with
uptake or absorption enhancers to increase their efficacy. Such enhancer

include for example, salicylate, glycocholate/linoleate, glycholate, aprotinin,
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[0084] Also contenplated in the present invention is
the adm nistration of a binding nolecule conposition
WO poocioni26sict i on with a second agent. Second ageeit/BS2006/028961
contenplated by the invention are listed in the
par agr aphs bel ow. [0085] A second agent nmay be a

e
b fEel Rt SRLERHIE, 2 HanFith! PR, Sef s:1282-
1R85 01966 )oY sisndhdiela lfAnd. Rev.EPh&tmacalr Tadeol., 32:521-
nol ecul es that are not CD20. B-cell associ at ed

| 899%)es include, but are not linited to, CD19
(B-1ynphocyte antigen CD19, also referred to as
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oI onl B8RO h TG or R il P sk el Bafinced, thereby

eBhakéivy théiDaﬁuty(f@Bt?othWrd &¢ ebpedity ACEvE0begathile other
CD40, also referred to as Tunor Necrosis Factor
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SpREtbal oS OHERAfUBIAEY Foffldelh AR AT Iof e any
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A bopGERIN Brihatesy, wh So s Adeareed! patBity in ipids
wﬁ’éfpgeﬂ?ﬁﬁs" PR SorMpls TORRRRISE tdeal ﬁ@%ﬁrﬁnﬂ%’%ﬁfutgﬁve site

al so referred to as cytotoxic T-lynphocyte
op otien. nThus;rarmpry&pmp_oalt(dnsmmni@mpbﬁwae@mmmgleneﬁﬁ@;twe

Pk g oA s b ST AlRiart e”%'s{) " o0

d
S G W Rt
a8mikiBEation 8F 8 hafmagéutit) coﬁ%%gm jol so referred to as
I nt ercel ['ul'ar adhesion nol ecul e-3 (1 CAMB), or |CAMR),

f
9. oo R hoRi gl bRl Lepaadlntaealy
aceegipt ongansBior tifiir¢ducyeme thenapantic diraciby OhInUlr‘BOMWIHtO a
B an sU ISt s Uil ok Biisods TResians, E8dngasBh.
lrﬂFar@sel toﬁZalleanséeﬁﬁ‘élrSa@?@%[ ihalhtién %ré Ubeal of rectal

CcO- StImJ atesTce pr0|ferat|on andlnter euki n-
adeunigtration.” Thatterm/@arermg@@ as&sesaﬁar@mﬁga;ludemshcwansous

TRELBHPE, PPN ER AR Sa R R RRCHS Fbssatnotor o
wﬁﬂélbgétécthQUJMtjfrﬁrﬁisﬁémm bpniatradéehaly ftethammary,
m?tr ycoprotein 1 recep tor%wb4lBB (4-1BB | igand rece tor

E!f@rﬂo%ﬁﬁh I@Efﬁthﬁcfl setrobyibar, @uraaplamqn@ésﬁlme@ipn

SQLPrcsp‘ZE(rﬂfl a %ért%@'ros nggan or %ﬁés b\geqaCD154
[é@%%r f gﬁ]oﬁg %W&@ Fn%?'\t,-réjdm{nls'\%%roﬂsié Spe'r:f%?rlnga At hORBk of o

cancer or affected tissue needing treatment by direct injection into the site or

via a sustained delivery or sustained release mechanism, which can deliver
the formulation internally. For example, biodegradable microspheres or
capsules or other biodegradable polymer configurations capable of sustained
delivery of a composition (e.g., a soluble polypeptide, antibody, or small
molecule) can be included in the formulations of the invention implanted near

the cancer.
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5, TNF-related activation protein, TRAP, or T cell

antigen (39) and Toll receptors. The above list of
W@ow3nt43s targets and/or target antigens i s eR€ENpbrNg028961

only and is not exhaustive. [0086] Cytokines and

growt h factors contenplated by the invention as second

IGHRRAT § Bttt e fS4iforq Ml i Be el BE68 pfiont at
multiSle sites1Thelraultiple adrinlstPatidns-rhay belrenderbd ditnultaheously

IL-1 6, IL-1 7, IL-1 8, IEN, G CSF, Mg-CSF, GW CSF,
of ﬁ?ﬁ%%ﬁgp"@'t"ﬁ'@re@?%ﬁ 2 &Pntimypusoperiachal @F?t hr opoi et i n.

Phar maceuti cal conpositions in accordance with the

[008Adnt iAder aeptempiatedia thel presamé invensan isithg apdirdstration of a

ol i PR e P iR s st bl g

agede! ditemblaed by hé dnteatioh WrsfistedGh alé bafagrbphs bERw.
use in pharmaceutical conpositions of the invention

[00BBIUdR sEEHRDSGERt mAPBE dIdRNeseBtRted Rickdid. OtReNB-cell-
nnrphogenlc protein-2, bone norphogeni ¢ protein-3,

apepiaiesr palsgelnscotemelated by hoa énvestiph dedvde binding
iR AEL WhiotP B8 1IRBUPEGHACe B o390 Bot cp2o. B-cell-
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abeasmammmbtwemscmpludbﬁbmt &re rivtiienitearphCoeI9 B-lynyshicytel

agt@?@ﬁ%@) st %H%%%%&Qnﬁawb%?ﬁfggégﬁb&ﬁe@é4 orLea
Oh2920neaBRL cdfior by e P RagRao BEUIEL Ty

one nor phogeni c protein receptor one norp ogenlc
Iypjm;dn(myme celt aghesion molbcmenochG‘/bM)n@Dﬂat CaaT, €D40 (B-cell

shieepntigen 0, Bt (fEReG 10 B8 adimar NedBRS Faator RR8pfor
saperinng hh@nbé.esoa:oltowaéémbﬁ%rlsﬁbmeguset(trwmahbcyte

emot actic factor 2a, cyt oki ne- i nddced neutro

agtivatisnarntiosnf GEB6r alsp, rei@r@dd@taseAcfawtm $7gram9@n B7,B7-1,

o SR AP PR dFpbote FRKAR Shvde SEohg B rempdiq =

Agtioaidn BAG antigen, BA0) FUN-4s br BUBS)hCD36Y qhlsd. referred to as
fi brobl ast growth factor 6, fibrobl ast growth factor

TymariNpBsiadiacieionecariossuppriamily nperaberag). (437 faiso referred
8 ' I :
8B AR oA ST T (ki

aﬁ’[I@(ERD hbasksogefentdd fosad be‘ransmembrarfei Hsopédarhily Emmher 1,

b [ [
MetEbBer axnonshtsbrageimarkeb of MaS gk Db SRdRIasti o
af:ﬁx?étﬁ)’n ARt @D3@23I38rr@fgrfé’oeﬂoaése@luﬁfo?'i\%c%%9 F‘é‘é’fd?' R receptor

rel ated protein a, growh related protein
superamily m@nbehB Chaphrrecepondirng- @pC@@Or(aISOgneibwed to as

atocyt e c r

e SRR R P R4 B8 ARG B R o
td BS wﬂ\tbf&ellklfargﬁdm'slbnf A6lcRUld-  CRPAIAN ), drnﬁajlor Brdugkehinovirus

growth factor II, insulin-like growth
receptor), B7-H1 (ligand for an immunoinhibitory receptor expressed by
activated T cells, B-cells, and myeloid cells, also referred to as PD-L1; see
Dong, et al., "B7-H1, a third member of the B7 family, co-stimulates T-cell
proliferation and interleukin-10 secretion,"” Nat. Med. 1999, 5:1365-1369),
CD134 (also referred to as Tumor Necrosis Factor receptor superfamily

member 4, OX40, OX40L receptor, ACT35 antigen, or TAX-transcriptionally
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factor binding protein, keratinocyte growth factor,
| eukemi a inhibitory factor, |eukem a inhibitory factor
WO 2@ef014288 a, nerve grow h factor, nerve grow hPEHUS2906/028961
receptor, neurotrophin-3, neurotrophin-4, placenta
grom h factor, placenta growth factor 2, platelet

oGS ERATRRT A Teeron Q1QH {528 H0hon Br et et

aftigbaidn1 BR) at Bloell aitihen ¢idA ) ICDY 48 {isd psfefdad t@la@ﬂahﬁér
derived growth factor AB, platelet derived growt
Negkes Flcmfahgﬁnd;ﬁuata@‘aartllyd@@m@@af%gﬁmlm BF C@§0 L),

o 1k AR I GOH o 6L it PBEBE Mity sbEB1f mormber
5$ﬂ‘ Nﬁsreamedgadtlaa?m prateimmTeAR, dréltt@lt an‘sganeq:)e?b ahddiolir
t rm.n ctor a nsf.or m
RIS s BPOYE MeLOfHOn S rig Qe AH/a saidst apNgens &
e&éﬁbﬁ@fdﬁmanefisowbheﬂﬁéifsﬂve bl.2, transforning growh

factor b2 transformng growh factor b3, transformng
99891 G 6o 2o 8L lq RIS HBSTAL 9 0 35 o
stacémd;bgenimgclgdevwmhbak:ltmltatmrbDndlorgnorreod)feTMFJ IL-1, IL-2, IL-3,
ERSE0LT 08, 2P B, oA AEE P el by st

If-aqt ar1 BGWt@CSWHﬂebJGSF‘rGM OgﬁFetﬁer(ﬁ)dHo’i’é’cm %%Jﬁ%ell
actlvator receptor, vascular endothelial growt

facier, end enythrepeietini Eh@rmtaeeu’@caé@dnmasitw@sdaleﬂcyomiance with

TR 5 BT A oAbl s BB e v 1

AserRaingde Aing-Y ned/dethemiiman engiipdiétii-ileslpdl9peptide, and/or
al kyl at1 ng |q)?ents such as nitrogen nustards (

VAgeHRb LRE AAIIRISTOWYf ISR EHAR. derowiogE ans u, use in
PRiEiRHgs bl PRAERIRRSTER IvepRoR AU BAGickEnf: bone
nﬁasrphbgém&mbl)e)n 1ebbyé emdrphogsniameotesri-Ry bemne heorphegenic
oh iR oSS P ARSI PORBRu, Dl ARG PRSP eone
ngér?gmb%;@hkrp% -@ebblre Fhér h é‘llnE‘HZ‘DT )7)( Bofe mAtPAbEENE

I azi nes I ne
paoieinyB1 biiad moarphogezmh pa@tefmm !mora&:nnbralnmgergs ptaein-10, bone
ne Fotrexate trexate

BHESEttaut e BpRE FRirhoS0ie AR 12 Song miserhaganic

p@@teﬁ*r—ﬂBU@dir%*hﬂﬁplhoé&nEH)GteH-Wrb’tﬁ'@#%%hd@éiﬁc protein-15, bone
gencti t abj ne, cytosine arabinoside (AraC, cytarabine

nmor@baawccnrﬁtem EREPIONIA, §PNE NBRHHEORDISIPHHIM E3GeRinN B, brain
d%?'i(/%& SeBRRt o gascetﬁrh I’cg%rr)ll ﬁgut?%% g Z%é)gb@%gl neutrophic factor

I oguani

rém‘tboal aytokine-indytdu n@whsmvmd)t@d&@ Ifatﬁo:( E,I'JM()kme induced
fl udamls ne hosphate 2- chl orodeo%%gdenoa ne

nexirerpil hR@I0 @Gt@:fﬂysor 2¢y priokinegipgHserBrHERPhihAheMPiAcC
factor 23, B endothelial cell growth factor, endothelin 1, epidermal growth
factor, epithelial-derived neutrophil attractant, fibroblast growth factor 4,
fibroblast growth factor 5, fibroblast growth factor 6, fibroblast growth factor 7,
fibroblast growth factor 8, fibroblast growth factor 8b, fibroblast growth factor
8c, fibroblast growth factor 9, fibroblast growth factor 10, fibroblast growth

_ factor acidic, fibroblast growth factor basic, glial cell line-derived neutrophic

factor receptor a1, glial cell line-derived neutrophic factor receptor a2, growth
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such as canptothecin (CPT), topotecan, and irinotecan;
certain natural products, such as epi podophyl ot oxi ns

W@ 2009/014288 oposi de and teni poside); and vinca aPKEUSI006028961
(e.g., vinblastine, vincristine, and vinorelbine);
anti-tunor antibiotics such as actinonycin D,

SRR Rh Soro R BRIV Flo S EDRULAS HSERE: GFhan
rdlansietiy &y hegare birplieg epidexmabgdwiifactor, tepakeayes growth
such as cisplatin, carboplatin, and oxaliplatin;

fagiers hepatasytaigwash facion reepigiinskyitrike arawth factor I, insulin-

BB A 5 RO R ol L e
famftorchiedivighsrobgie iteératinoeyte growtdiactarcleagemia mhilgmy $actor,
a5 e ot o ke JSHIIT FaR e BotR
AIBSRAS, (LA, ina I oe R
gpevethi faatos 2, platelebdblived entioibeliall dedll groweh {datdi, platelet derived

ofp R el AR R R ek eal A ettt Ml atks orowth
fEROVAN] PRitdIBEIEM edGiMth ¢§<§tbam§Fiaﬂ_@leeaéﬁ@éﬂJgtdvﬂﬁ factor B
hosphat e Et hyl eni m ne/ Met réélp mel am ne

coain, elaigirbrervadaiavdh factoy BEs infialehHprived gravth factor

: i . i
i S atel IR £ RERRI By PIEEE AN Gown
simiuidtingt factor pstenmeatyaictorDstem cell factor receptor, transforming
growth factor a, transforming growth factor 8, transforming growth factor 1,

transforming growth factor $1.2, transforming growth factor B2, transforming
growth factor B3, transforming growth factor 5, latent transforming growth
factor 1, transforming growth factor B binding protein I, transforming growth
factor B binding protein 1l, transforming growth factor B binding protein |il,
tumor necrosis factor receptor type |, tumor necrosis factor receptor type |i,
urokinase-type plasminogen activator receptor, vascular endothelial growth
factor, and chimeric proteins and biologically or immunologically active
fragments thereof.

[0087] Examples of chemotherapeutic agents contemplated as second
agents include, but are not limited to alkylating agents, such as nitrogen
mustards (e.g., mechlorethamine, cyclophosphamide, ifosfamide, melphalan,
and chlorambucil); nitrosoureas (e.g., carmustine (BCNU), lomustine (CCNU),
and semustine (methyl-CCNU)); ethylenimines and methyl-melamines (e.g.,
triethylenemelamine (TEM), triethylene thiophosphorafnide (thiotepa), and
hexamethylmelamine (HMM, altretamine)); alkyl sulfonates (e.g., busifan);
and triazines (e.g., dacabazine (DTIC)); antimetabolites, such as folic acid
analogs (e.g., methotrexate, trimetrexate, and pemetrexed (multi-targeted
antifolate)); pyrimidine analogs (such as 5-fluorouracil (5-FU),

fluorodeoxyuridine, gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-
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Al kyl sul fonates daunonycin (rubi do-mycin) busulfan

doxor ubi cin (adria-nycin) mtoxantronei darubicin
waeioani«es bl eomyci n dacar bazi ne (DTIC) spli camgmiUs2006/028961

(m thranycin)mtomyci nC Anti nmet abolites dacti nonycin

Folic Acid anal ogs aphi dicolin nethotrexate

<TG S NIRRT, ARG, o
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fI uor odeox ne m sonjdazol e
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throhydroxynonyl adeni ne
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cispra

bromodeoxycytidine; platinum coordination complexes such as cisplatin,

carboplatin, and oxaliplatin; substituted ureas, such as hydroxyurea; and

methylhydrazine derivatives such as N-methylhydrazine (MiH) and

procarbazine.

[0088] Non-limiting examples of chemotherapeutic agents, radiotherapeutic

agents and other active and ancillary agents are also shown in Table 1.

Alkylating agents
Nitrogen mustards
mechlorethamine
cyclophosphamide
ifosfamide
melphalan
chlorambucil

Nitrosoureas

carmustine (BCNU)
lomustine (CCNU)
semustine (methyl-CCNU)

Ethylenimine/Methyl-melamine
thriethylenemelamine (TEM)
triethylene thiophosphoramide
(thiotepa)
hexamethylmelamine
(HMM, altretamine)

Alkyl sulfonates
busulfan

Triazines
dacarbazine (DTIC)

TABLE 1

Natural products
Antimitotic drugs

Taxanes

paclitaxel

Vinca alkaloids
vinblastine (VLB)
vincristine

vinorelbine

Taxotere® (docetaxel)
estramustine
estramustine phosphate

Epipodophylotoxins
etoposide
teniposide

Antibiotics

actimomycin D
daunomycin (rubido-mycin)
doxorubicin (adria-mycin)
mitoxantroneidarubicin
bleomycin

splicamycin (mithramycin)
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Type | Topoi sonerase Inhibitors oxaliplatin
canpt ot heci n Ant hr acenedi one topotecan m toxantrone

WO poomo14e3smn Substituted urea Biol ogi cal responBEr/US2006/028961
nodi fi ers hydroxyurea G CSF Gw CSF Met hyl hvdr azi ne
derivatives N-nethylhydrazine (MH D fferentiation
Agents procarbazine retinoic ar%&n Igévatlves

Adr suppressant Hor ant agoni st s
m é%ﬁﬂﬁé}é 6!%’5,3 DDD) Adrenocor od? F'oi ds/
ogl ut et hi m de predni sone and
g dexanet hasone Cyt oEl:% ai nogl ut et hi m de
(a b, Y) mterleuE;g-%f stins
aproate % I zers
ypro% c{%ﬁtgﬁgte cetate herratgg%orphyrl n
derFJy
ber

MAldiNEShdisgest rol acetate 15’51&188&{ ifiddrd
5 MPJ&L yp T moderivat ives Es t',]r;
di et,g )Jup(%grol tin etioporp XHIHQZ NET2) et hynyl
equrval ents pheoborj eﬁ’hgfl sole

esaj(%%stggl Z 1 Il-a Anti est r&
Ar @Q:yjﬁ

hydr(mp{

-

mEowd zol
yani nes

1 ocyanl nes zinc ot EE iocyani nes
8%;% esto terone pr opi or}ﬁﬁgr ffatl on

f' ‘202@ SOEHANG Sakhyal ents X-ray 1069

EO9

RB 6145

SR4233

nicotinamide

5-bromodeozyuridine

5-iododeoxyuridine

bromodeoxycytidine

Purine analogs
6-mercaptopurine
6-thioguanine
azathioprine
2'-deoxycoformycin

(pentostatin) -
erythrohydroxynonyl-adenine (EHNA)
fludarabine phosphate
2-chlorodeoxyadenosine

(cladribine, 2-CdA)

Miscellaneous agents
Platinum coordination complexes

cisplatin
Carboplatin
Type 1 Topoisomerase Inhibitors oxaliplatin
camptothecin Anthracenedione
topotecan mitoxantrone
irinotecan
Substituted urea
Biological response modifiers hydroxyurea
G-CSF
GM-CSF Methylhydrazine derivatives

N-methylhydrazine (MIH)
Differentiation Agents procarbazine

retinoic acid derivatives

Adrenocortical suppressant

Hormones and antagonists
Adrenocorticosteroids/ antagonists
prednisone and equivalents
dexamethasone

ainoglutethimide

Progestins
hydroxyprogesterone caproate

medroxyprogesterone acetate
megestrol acetate

Esirogens
diethyistilbestrol

mitotane (o,p"- DDD)
ainoglutethimide

Cytokines
interferon (a, B, y)

interleukin-2

Photosensitizers
hematoporphyrin derivatives
Photofrin®

benzoporphyrin derivatives
Npeb

tin etioporphyrin (SnET2)
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ultraviolet |light Antiandrogens gamma radiation
flutam de visible |ight gonadotropin-rel easing

WO pforareds r adi ati on hor none anal ogs m crowave PEHUS1006628961
| euprol i de Nonsteroidal antiandrogens Fl utam de [0089]
Second agents contenpl ated by the invention for
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acﬂog PR8N SRtia done, tramadol of propoxyphene
W%M ary glucocorticoids are chosen

from € group consisting of cortisone, dexamethosone,

[dmﬂﬂ g CYLehig %@gﬁp@éﬁl&ﬁfﬁ?ﬁ% ¥ écﬁ@‘?nvé?ﬁi%ﬂ%?&%ggﬁ%r}tgff
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aBlhebieeo 462 YN ER loc bt PraRiedtoR ATRRRS 8 Bl

é@ﬁ@ﬂ%b%&dlw[@oﬂn@@bw%s lrthe BMARDddsichpti®s atdalso useful
azat hi oprine, cyclo am de,

incihel toeqgorant of n‘mnycntﬁ@&au@lmmmecdlw%ﬁﬁ&@lw &ONMIRSwI de,
sul fasal azi ne, hydroxychl oroqui ne, Cold [oral
[qean]an ﬁxan)plajryd\lsmlbam chdser fralmdhmgfoug cbhaisting 0691]

l%rg\‘s@ufg%% elnatnggrotxgﬁtsothuem c2>>(2-2S lﬂﬁ%ltt)'rscsgc'hng's Vibxx and

Celebrex, and sialylates. Exemplary analgesics are chosen from the group
consisting of acetaminophen, oxycodone, tramadol of proporxyphene
hygrochloride. Exemplary glucocorticoids are chosen from the group
consisting of cortisone, dexamethosone, hydrocortisone, methylprednisolone,
prednisolone, or prednisone. Exemplary biological response maodifiers
include, but are not limited to, molecules directed against cell surface markers
(e.g., CD4, CD5, CTLA4, etc.), abatacept, cytokine inhibitors, such as the
TNF antagonists (e.g. etanercept (Enbrel), adalimumab (Humira), and
infliximab (Remicade)), chemokine inhibitors and adhesion molecule
inhibitors. The biological response modifiers include monoclonal antibodies
as well as recombinant forms of molecules. Exemplary DMARDs include, but

are not limited to, azathioprine, cyclophosphamide, cyclosporine,
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conposition and the second agent may be given
simul taneously in the sanme fornmulation. Alternatively,

WO b@7agess s are adnministered in a separate forPCl/H810061028961
and adm ni stered concurrently, with concurrently
referring to agents given within 30 m nutes of each

iRt R R InFARE: bulldeafocd S R SERorbSuine,

(ﬁlﬁ%@p@ijrémﬁlrblaﬁﬂil inFranuisealrearepesdyclios. Pri or
adm nistration refers to adm nistrati on of the second

[GEPr}t W lémoﬂtérﬁslateaﬁmt ee emowg@é@nmf bma.rfg%brewém nt

with the anti body, up to 30 minutes before
caapositionrand e sscondegent maydye givenisimplianeeysly in the same

LR e 18, S TS RS O S S8 e o,

frnhaginreand admimssSredconsurrentie aith dohoteeatly beferring to
adm nistration frogm 30 mnutes after anti body

ageaie Sheen Within 30 srBuigs Kk each&themt i body
adnministration. [0093] It is further contenpl ated that
[Q4] e acpiier sspect the Beernchauendlie adiministered prior to

S8 35 B RS ABBR e e AE g b P

atiathietration refeshieonadrhinistpgiohi of thgestond Bgent within the range of
adm nistration al so includes use of a radi ot herapeutl c

oRgerRelopIoTHgi tERUBRNE WEPARG anﬁh@dy 4th r 3@ minwes fpfore
a@%n@‘créﬁ@ﬁ 8thHenargFHg€1‘yn s Fscf ‘gbrﬂenﬁ‘éthg‘?ﬁéﬂ thg second
as etermned by the

nmposition I's mnlstere
ageehsl actgnlpisjsnedl subseguenido atbsiatsttayipncdlthe S@A‘IIPeermposition.

t ts { ted f
S S A S R e R U
ndhyRi3 s 2PELYH m%treéﬁﬁénﬁ%ﬂf Shé GreleR Ji2® a%%n%@d?fadhhﬁstratlon
i ndi vidual to omthe therapy is being adm nistered

[(??Qeégfggt_ i%ﬁﬁﬁﬂgreﬁﬁéﬁﬁﬁﬁéa #hatGenet trfé“éDéb%gj’eQ:ﬁfc Qﬁﬂfﬁgy

treatments, e necessa
mabadmmadnmnsf@mmm domgr'ndmpn VﬂﬁmSe&mrgbganyt waleoein the

sHgp L yuo03 i ooy ey FuBlar Sed haitoSaaButc Sgog the

aHEﬂ(uﬁ’@MatléW aldo |3§lgd€‘§/u§é)bf aﬂ%@iﬂthé@geﬂﬁé @gént @P%at@@p

, about ng/ about about
th@epynﬂh@argad@tloaﬁb@napxmmngsﬂ@r@yl in mmm@@tw with aal andibody

RfuRohS 6En TG sBIS b R Yl b e AR aEP . et
dob29 tynedliyf divebtogatighte ety eesey fbecastdrni stered in a
dose range of 0.015 to 30 ng/kg. In an additional

codydi “ﬁi@iambhﬁts@@@i)ﬁ@%?bﬁiﬁ@ Hﬂﬁd]ﬁ%'ﬁﬁbl@@ulé%ngads%on ina

admni stered in a dose about about
gissdosrgesvill mesyiacoorgingaledhe sizesof thisdndivisiuahtmwhowsther

tl‘?&'%{/ i53 Befﬁ‘é’ el%gninistered as well as the characteristics of the disorder
being treated. In exemplary treatments, it may be necessary to administer
about 1 mg/day, about 5 mg/day, about 10 mg/day, about 20 mg/day, about
50 mg/day, about 75 mg/day, about 100 mg/day, about 150 mg/day, about
200 mg/day, about 250 mg/day, about 400 mg/day, about 500 mg/day, about
800 mg/day, about 1000 mg/day, about 1600 mg/day or about 2000 mg/day.
The doses may also be administered based on weight of the patient, at a
dose of 0.01 to 50 mg/kg. In a related embodiment, the CD20-specific binding
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[ 0095] Standard dose-response studies, first in aninal

nodel s and then in clinical testing, reveal optinal
waelomageess or particul ar di seases and patient PCT/US2006/028961

popul ati ons. [0096] The adm nistration of the

CD20- speci fic binding nol ecul e conposition decreases

I | I i I 09
e PEYEoe MaRSEdy RERULBL ARab Y Bt Brin oM, A%
aﬁamoﬁamhbo@uamﬁt,aﬂhecmme s@eciﬂeamrﬂng maeledwieds adynidibtered in
| east about 20 ab %O abo 40, aboué 50, about

aglpse 8 Apouyo. %aht)u%@ Sa%QHt Qaa)%@b%&j Aoy 1. - akqut 5,
d bsol B-cel |
A B Do SEME 7 i Lot “the normml range.

[ . | .
(S, | ST bR pREOh AT TS R B 385 e
clinibalaestingg, besedlioptimalidesages fob)panieuiat diseages ahdPaiignt
The adm ni stration of CD20-specific binding nol ecul es
PaP4lgtipBSul t s i n enhanced apoptosis in particul ar

B-cell subsets. Apoptosis refers to the induction of

[Q096)r arhinecadrainistigdianiof dhe &LE4)-speqiih bindiigmotenyle

FFRGRRR e B BRI Sy 20%
aftet arsmgl@noeé oﬁ&&‘atrﬂ@m ”83’5’3’ @Ew??entmeaacehm@amfon is
dsarrﬁ%%g t)grrge wrehpy '@B%@sgagw fz.’(b%}%’ingr?anWté%laé’QUt 50,
gSﬁtuéé SSHdut 985 hhEG: 80 (flﬂo‘é@bo‘?;rfa%?)hﬂw"/ hg. d@llﬁﬁ—:@?&lo‘?ﬁs

I sor der elng treat e or exanp e In patie
defifed bed dgcrehsamedisalutarB-oell cosnt beloivihstlower hmitef the

oGTRa B HEah R B Yo a2 B
tcﬁéﬁtﬁér%ﬂh@%llcﬁ@ﬁ% Cgﬁbwaﬁé jeans Rssdlingl vl dvet)e@rinan
of I nmprovenent , and or an inprovenent of 20%

rang&.ender and svvol len joint and 20% i nprovenent in 3/5
remai ni ng ACR neasures (Felson et al., Arthritis
[RE]m TMmB&tr‘éﬂ@n&B‘)CDED«spegliﬂc eblindin@mmesul% ralso results

d {r.at
N aRtOBR dPAGRAr Hhrel St B SR hntadiS ko Bk Rbpe
urfdmeﬁ%fl Pog‘r)éhﬂhécﬂl %e" guathsof é@éﬁs HhaRifadted bAtieisdesse R
| evel s. toki nes of i nterest |ncIu e, but are not

DNAfregenardationicell ghrinkage, cellfeagmentstien, ferystion @imembrane

BB o5 hE0 o PR TN ottty & 4B B A

\/pgttairmﬁ‘g,s, mar kers rel evant to bone turnover (bone
resorption or erosion) are neasured before and after

%Be]\r) gﬁdrﬁlfér o e HdriiBRer=8iBA f 02 peting bifdlies Mdiscules |
results in desired clinical effects in the disease or disorder being treated. For
example, in patients affected by rheumatoid arthritis, administration of CD20
molecules improves the patient’s condition by a clinically significant amount
[e.g., achieves the American College of Rheumatology Preliminary Detection
of Improvement (ACR20)], and/or an improvement of 20% in tender and
swollen joint and 20% improvement in 3/5 remaining ACR measures (Felson
et al., Arthritis Rheum. 1995, 38:727-35). Biological méasures for
improvement in an RA patient after administration of CD20-specific binding

molecule include measurement of changes in cytokine levels, measured via
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markers include, but are not limted to, alkaline
phosphat ase, osteocal cin, collagen breakdown

W0 e@gioensss, hydroxyproline, tartrate-resistantPErU82006/028961
phosphot ase, and RANK ligand (RANKL). O her readouts
relevant to the inprovement of RA include neasurenent

ol RS 4oL PR BB Py ol KR Wit o,

TAFy@) iLet dhterferbns) Bips| drebAPHS). @Wdl@@bﬁén@éﬁimay be due to
assessrrent of systemc B cell |evels and nphocyt e

recdiged Ball ﬂumbe&/pbﬁ@pﬁaseé@@@vaﬁee | §@H~°er|§‘ %érpaélpgts be
nﬁ’rﬁéﬂérr%%v%h?@ g&% RKABY anb% rgéb@%h%Weios,bﬁgé»é%gasured

assessnent o S I'n Synovi umfrom synovi um
bbfarpsnd dfter eldsninistrRtdiiof émzmspmlflcbbmehrf@modeI@m dRelevant

kSSRGS, B p o AhBie Do Al RRoHIIASs e SIBocaldin,
cOHY M BichREORA FR[NKMRE hydrés%@&%ﬁné Staﬁ%té%@%ta?ﬁ%fod' ng

to standards known 1n For  exanple, It
phosphotpsatantl RAMNK HQM(I%ANKkéa%hgateadnus nemmm‘/tcntjwe

e B oF BA Balidei Aoy Bt 2L T Hatrs Frotelh e,
e@ﬁh@@?ﬂi s&ﬁnfeﬂtamufatg ESR&trﬁeu WREsia ifActbe TSP (@gcllcs at
units (Sinonis et al cand Gast r oent .

C@ry"w@ée%pepW%@w&oef681w @$sea§man§ of shsieae &oceiUeM@Jrs and

D O o SRR B
frohethelatov e iof RA mmmgnmumgesemm of Brbeﬂl levels in
YR i oAy HreheRd Hpeal RN SrskoiRt begajactors and

%{%ﬁ:@s ddholindbdigual s affected by inflammatory bowel
di sease. [00100] It is further contenplated that adult

[(@Fﬁ)&l uvﬁa' 9§béétsth%aé1’f&ﬁé be% Wanch Coﬁr%\e{du?e

achreve an i nprove
admlms’adamm 00 mﬂ;er&il@dsa% i8 noedisuréd GlcoérchrtgﬁtccslnadaEts known

Aot TR Sl iy e
e fo%ﬁ%%f"d“eg el 2eheeh Bl R bvementr
thm Q&IIS cibdlyi indexy (CDAD) ingbeirénge bf abdouibtrid awoute®
RSP RO o RS o BB 560 Y e

1908 83:0838). |Aeasdre bf AGONGr 208 @%@ld@re@horrﬁai?b\ﬂm% @éore of
1994, 2 1:1468- 71 ) (Tan et al., Arthritis Rheum

459 g considarpriia sgvera diseatessete. dfis fathesrdesirgahatcor e

r | fiR X aiRG i . .
aﬁﬁrém%ﬁ%fé&féf ‘réegﬁzﬁn lp%r?gf@ t%l?éd@é ﬁ#%lgaﬁilesrggaﬁs irf% reduction in
permuclear anti-neutrophil antibody (pANCA) and anti-Saccharomyces
cervisiae antibody (ASCA) in individuals affected by inflammatory bowel

disease.

[00100] 1t is further contemplated tHat adult and juvenile myositis patients
receiving CD20-specific binding molecules achieve an improvement in core
set of evaluations, such as 3 out of 6 of the core set measured improved by
approkimately 20%, with not more than 2 of the core measurements worse by
approximately 25% (see Rider et al., Arthritis Rheum. 2004, 50:2281-90).
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as inprovenent or stabilization over the in 2 disease
activity neasures (the SLE D sease Activity |ndex

WO SVEDAR2ES8 and t he System ¢ Lupus Activity MeasPCBEYS206028961
2 quality of life neasures (patient's gl obal
assessnent and the Krupp Fatigue Severity Scal e)

B4 s Pl b RS, R Aty b
biaBRer mBRGuldsCadtiiogt ag imptaementtio SSsterpiatlivpussActivityl t s

b L 7 Rvehe el P oy o 3

B4 LT IIR by 1] ) B
Rhehm doBg, PANREntA). rrebeiAM sgorelf0-5 pe SLERASawle »g, is
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%ﬁ’gb?‘&ﬂéﬁ!erﬁ or sb@dﬂ'iﬁti%ﬁyov%?% m?@ di‘s‘é%ée%%‘uviw nﬁiash?e@(ithe

or a I N worsening o l'inical disease of at
SLEd3iseas® A@hvutmmdleur[SkE@Ad]:amcétr(aaamteml@tuaus Activity

MR G 200 el QPR bbrbTpetispliEn ang e

KERAOFaHgse BeoeltyBidg) (FRte et besAaBicRaeant. 20041 50: asaa-
at Ieast one of five criteria set out i

68di Bnﬁmf@f desirecriratadminissigtonef e p@lrar(])asqqqlfmymdmg
n?o? eE(ﬁ%tL g?é redults. if WeRlctidd *r) a°1?1tf H@tﬂ)@%[strande DNA

con mnistration o Speci
ahtlbwtﬂleg mubmaiivelyi; impidveateremiay be galiged iusire ﬂ\@oBm:ttsmlnles

in || Massoci ated f or s ted fromthe grou
Lupus Asepsyment é éﬁf@rta @%85 lactate "
deh droiﬁnase al dol ase, C reactlve protejn, aspartat
s fatherecqniemplated HhatmeultipieralergsistrRat recelvmg
T
AR
tlexKueizk@ Bixpanded Sésalility istetos scalet(BEDE8) (eirizkepht,iNatrelogy

BB 535 o o e o S Dot il Giscoe of
at }é@s?cito Oh tiid RaHIRE scAqRULickdett)., N&Irbwgzie@?ﬂztgé@%tes).

worsening in no nore than 2 criteria.[00

51,4 e PR e o

cancer recelve a
GDrD-gpatifis biraliny alestdesbthibea af riedueation esatidrast ore ohive

R et haddiaatiedrtanmsey Miser i Crefafiiicy q
§e§’é§*ﬁéﬁﬂ @ﬁﬁ’erb?" oW, r§ ICh lsaﬁjr@xe%éﬁt%@ﬁﬂaie@i thefBAM#igeation of

ecrease tunDr er and/ or an |nprovenent in
thie SE220essgeific binging miem]le RbHMep@tremt%reauﬁé iyageduction in

lllmassgg.lslte%afgc fBrs Isgﬁec!tedJ %r tNCI Qroﬂg%oﬁél\ém& gf creatine kinase
(CK), lactate dehydrogenase, aldolase, C-reactive protein, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and antinuclear
autoantibody (ANA), myositis-specific antibodies (MSA), and antibody to
extractable nuclear antigens. Alternatively, patients meeting 3 out of 6 of the
criteria set out in Rider et al., Arthritis Rheum. 2004, 50:2281-90, may be the
subject of treatment according to the invention, with worsening in no more
than 2 criteria.
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some of the classes of cancers into the clinical
categories of "indolent" and "aggressive" |ynphonas.

wo paaloenss | ynphomas i nclude follicular cell | yPgiosmee/028961
separated into cytol ogy "grades," diffuse snmall
| ynphocytic | ynphoma/ chronic |ynmphocytic |eukem a

b I Iy | .
o, LY AR RSP, SRS ST8ino fimm i 55) cancer
resdive hBROspecifig direiing woléoup Badedemandttide ot dviensie
m xed and | arge cel |l Iegn'pho_rr.a, Burkitt's .
bepatitiehesperiaiethefaPPOrprctichindag sepiecyignpaseghon clinical
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CHERNEPL RN e TRRATB I B 7 (68 et STt cAR pelow.
stclvge asdearedsal pxtufid?l Size, dacseakd in toae fuotbergmdéorsay e
.and follicular | homa. Factors to consider in the
'W@WOWH@F\SH%C’&&&@S%%@%&% of age versus >60 years of

a e@] serum | actate dehydrogenase (Il evels normal .
[Q@? s ePEgzREWle. the .oy Natieealdeancas Ipghitate (NGlg hagglivided

) A . N !

G R S b R oAl htthe ANEAPEREBEARE of haBfent  ape
"aggréssiee’slymphofas. Fadokamt $ymphdmas avclude folliduddr dedict or s

RROMAS Gt 150 & IRy Sorists B PTeN AiRekocytic
h@ﬁg&ﬁaﬁcﬁrdﬁi@ lﬁ%&%ﬁ%\lﬂ]&f}{&hiai @Ldsf i ned as foll ows:

ade Descri pt’i on y active, able to carry on
hanpheasrpedaiséd\sidansiioans Madroglobulinessia, Margie! zane

RS 65 AP G IsTRe e POBRRNG P nbieS Pifycepuse
niivee BhdlargeaidingmpRoma, Burlghs l?@pﬁ@n%iffus@éﬁiaﬂe\dmﬁbaved
2 Ambul atory and capable of all selfcare but unable to

celhmplarma drymeirasiic yrhasea, Mante calhynaphsina e DS-
SR el Snbou sy e RRmiRl ePabdhAS 0P i
usad im gadeniofaggre Ssivp lbatebyicdlas dimhgithman dalctors do cansiger in

on any .sel fcar totally confined to bed qr chair;

i 1 olfide 45% 80 veatn ol ABS AL IRGTAL YRGH. Fhaasu 3prem lactate

dek BRabE AeVERHPnBEREERUS JrEitES), peffoPhaALS Siatls (Ogr1
dg I homa. N Engl J

nodel “f or aggressive non-Ho In"s lynp

vitsils 34 (seredinitioroddpw) odisease stagedabt I versis grerd¥).cind
RO e af BB T SBERE 2 7. B2 A8 A 2 H e risk

faite AR AlBEs tisarPh 5819 cRERES B redapst-Ree @heVdvagall survival at 5
I ntermedi ate- and hi gh-grade di sease usually presents

yagd8rs much nore aggressive disease with |arge
ext ranodal bul ky tunors.
[00106] Performance status in the aggressive [Pl is defined as follows:

Grade Description: 0 Fully active, able to carry on all pre-disease
performance without restriction; 1 Restricted in physically strenuous activity
but ambulatory and able to carry out work of a light or sedentary nature, e.g.,
light house work, office work; 2 Ambulatory and capable of all selfcare but
unable to carry out any work activities, up to and about more than 50% of
waking hours; 3 Capable of only limited selfcare, confined to bed or chair
more than 50% of waking hours; 4 Completely disabled, unable to carry on
any selfcare, totally confined to bed or chair; and, 5 Dead. (See., The
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[00108] The Ann Arbor classification systemis also

used to nmeasure progression of tunors, especially
womiotgki ns | ynphonas. In this system stageRCT/US2006/028961

I1l, and IV of adult NHL can be classified into A and

B categories ' depending on whether the patient has

|z I ' ; The
gt GRS HREORG R LR P oS FRORE TPt Al ng
prdigiveTaodelfex pgieseiel ressHotigkirsdyinphoni W BagdyJ Med.
MEIght in the 6 nonths prior to diagnosis, unexplained
329874+ 19 nper at ures above 38 C. and drenchi ng
i ght sweats. Definitions of the stages are as

ni
[W%mes:Tympa@e the guade ehiymphemaisselinggadly lagagasetbdsing the

o§fof loftinutFas tinhgr e EEM bt PO NG dinspoognd i
oftaw irrfolémiior siowghowinge Inegmediatenand tighagmdel diseade thally
di aphragm or | ocalized invol venent of a singl

. . . €
PEESEHES ag adnest arg ﬁﬁﬁ&ﬁsé’eo‘ﬁlﬁﬁﬁs%i”'t@i'@'@ea??ﬂrqrt@al bulky
tdg@isonal I'ynph nodes with or w thout other |ynph node
regions on the sane side of the diaphragm Stage

[ b NV n f | ' n ' of
1oy " ¥ A ARl R SERM B AsBsf 3 e dkine
picyvessiementuradrsasspadiaiby) omiridgking Igaphomass. tie, this system,

i nvol venent of the spleen, or both. Stage L
stegegil clba i 7ad B4 of AHE NFDe Y beRRSISTIRIO Granshl categories
¥ . I
IR ch ORI St habl il BEkd JatirafiZod SiribRins (B)
oonglaid)i Mhel B eesignation lis diveh datpafiaots- widhy trenkillpwirgdal

i nvol venent . For further details,, see The . . .
SYRPSTGrRIagsh 985 S Enorena e B gaRidn the 6 months
phi@ciodig b dis afiexphiRe @ Vel with teRsidrafures aB8VE€ 8P 02 and

non- Hodgki n''s | ynphoma, New Engl and J. Med. (1993)
degehigrnigbtisweas1 ddgfinitiorenef thepéages are afallpwst Stage |-

ol &l ies oo IR0 si BTN R EatrRot g7 @ singe
eRPalyhrphbes o of siteleBtaproll-asvdivarRent eduet drafotedlyhssnode
than one-halt of its original size. A conplete

regieoAs éhe saersive @f the digphracsn oriasalized inyolvaraeniaf a
' L r iol.agical;: k i
S S RTE flra e orbaf of <Y o KRR HAoh hBdes
with cx Wi strerilyrinphivicdei regioms| @tihecsainesitd ofdhesliaghragm.
| east a parti al spgnse  to treatnment. 01 ,
Sk B P ot BRERbRoUS FewiPia ondit sidsuorige diaphragm.
g : Piiv .
Pl BBl AR irrig 180En A Vg frferk BF A B Mp el than or
si@.iihvelvempek oktheaipleemmr botk.o Stageo Do dissengeateddg)ultifacal)
BT o PEB HRale e APh ARG GRS bAR'GS it S8IBGS:
lymph node involvement or isolated extralymphatic organ involvement with
distant (non-regional) nodal involvement. For further details, see The
International Non-Hodgkin's Lymphoma Prognostic Factors Project: A
predictive model for aggressive non-Hodgkin's lymphoma, New England J.

Med. (1993) 329:987-994.

[00109] In one aspect, a therapeutic effect of the CD20-specific binding

molecule is determined by the level of response, for example a partial
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detectabl e clinical and radi ographi c evidence of

di sease and di sease-rel ated synptons, all |ynph nodes
whawe/otestirned to normal size, the spl een has PEHUEN8ERS961

in size, and the bone marrow is cleared of |ynphoma.

[00111] An unconfirmed conpl ete response i s obtained

SEs8 P BHIE aSB FURABh S A BB o e
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cglﬂabor@jqpp with tha Nationalkapeer lgg@fgte Qplaesg)n thalehl CI/n Oncol.

557 34 ClSt bl 81253570 O, Fronenudh) Blcomplr

réspxonAMts obtasexhwhendhere |Bleo«:tdnﬁ@%)dlsﬁﬁpéérbhoé of\dﬂl ch
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cancer is immanifest as a slow ng of di sease progression

regiapeeceh size.pand thet koneomareveisvdlerredrafiypphoma.

Measur enment of slowed di sease progression or any of

[QOﬂel 1dbove WMrmedwnMetearespemse)lstobiaineg wiesrhaipaptient
the art scan, CT scan,

k
s e s TR Rstans BEeisRThe SREIS Sakel fedresses in
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to deternm ne the efflcacy of "CD20- bi ndi ng no
mareyy igeintetaiminatebén wicaficried sanmplatebiespogse aeedaapte
In gne enbodi ne

eBresBgreateid i oAl TERRNE A0 BuBEYBIRS i defnolss 2

rdtuaiiel of lay faeist BOGRFcetan dvbfall tDARE biRaseW, thynus and
ot her | ynphocyte-rich tissue. Lynphocyte-rich tissue

[0C31 12 S S SRSy ¢riteHA RlblY b@bﬁ{agvalddémﬁiawﬁsué S{He?’ forms of

i ncl dding but not |limted nodes and
caneRiaor (wpeawalifermiive disgases, and)asa resdily layailahle macmarson of

SKETRIhe o 2 o nERERBLELAr “Ch Ry B REITEBE 2008 445,
w!l’mfﬂi desuibiek dritéth foreaksding ICLLE GHesdnastal adrTiH Ohes/edo0s,
i n_conbination wiith therapeutics of the i nvent i on.

2] go#21%)whigh glescrfgreetiteriaion AMLy Chespniat @i Bépas,2000,
oBBE7398 \Pich iR sbMENERAa for myelodysplastic syndromes.

[00113] In another aspect, a therapeutic response to a CD20-binding
molecule in patients having a B celll cancer is manifest as a slowing of disease
progression compared to patients not receiving therapy. Measurement of
slowed disease progression or any of the above factors may be carried out
using techniques well-known in the art, including bone scan, CT scan, gallium
scan, lymphangiogram, MRI, PET scans, ultrasound, and the like.
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denonstrates an i nproved response to treatnent with

t he CD20-bi ndi ng nol ecul e descri bed herein which is
whearet42shan t he response to treatnent wth riPCRUS06/028961

and no ot her CD20-bi ndi ng nol ecul e. An inproved

response i s assessed by conparison of clinical

(0L Ty Sl ABekE 1o HEtepind B SARESY PEC 2R fhding
ndblestiietreatineldt ted hushepl of B@rlls ireduidlogizal saBpleedf the
nunbers overall, reduction in B cell nunbers in a

indigidggl isdaneasise In pagRberimentthadyiolegisal sarapledisissipcted
: U .

i B HSFBE oBbe{L RIR S, | IBSTH0RE LRARAR s anc

atlssrdgspihobytepddh tsdue. tihenpledoyes-rishdispby 38 tissuesparticglarly rich

s SR b o O
c{r%&?ér Ssg)tléé’n BRI RafoRf tdﬂ%;ﬂ?,' YRS AiLdHRYI I%Hé)h tissue), tumors

ed, for exanple, synptons of di'sease

andagypaarof inflantraidar macoki neti cs and/ or phar nodynami cs
of the therapeutic make such re-treatnment advi sable.
[001D5le dihtwilidalse be, agdeentttialdosing nhayehé edodifiedifdraditional

i ngl e,.dose of a. 0- bi ndi ny | ecule is adm nistered
BHFPRUICS preyRUmiEEred M pbUgten I BRFRRSWICHEY I o
iBasf@nupon ordinary skill in the art, a clinician
woul d be able to identify when retreatnment is

i i t . : . .
IPE16E I RAESOE R inuRic B WP of FRARGES BNHR Myontion
dephdrssttate s ah énproveslygisponse tetreatmendrnwith Hea@GPROsbinding

BORCH DGO TR S BOHFRIS Reer BRGNS FSaParie o R ant wih
rhiAREBCarRY nd oMRETO020fbiddIRg MIBRNIEONTID9CR rasRthsans

a mai ntenance schedule of Treatnent, wherein the
assebsedibylcomparison of stirigalgriteria wsilldgiowrdivsBedfrt and

oREMRER bR ola; EXPRiMA B i S HE0 R et irgied e duration of
B8P depletibh] edibictich MUBreailefihifers BvehalR ré@idtiodiae ell
treatnment is typically adm nistered anywhere from

rusRlRrStin Adiolpinah samplesedictiononyecs siges éedyatien in the
1hperds BirBs SEARG AR cRalinS AT REANAR hd ifbRaved
dverall rgspoviseestasstssied bppatiasisthenrsehed drel physicians,le.g.,
as | evels of, -speci fic binding nolecule in serum
g 80 drertetional Pedes i s rent (6.0, - by ACR.SLAM
or IPI), _chaﬂge in cytokine or surface marker
[8Qb1 ek silbis, furtbeeranismpiaied dhet dpmdbddualmeing drgted by a

| . . I A
g R T e R T A
disddsedeapbebher thevehdrhatokingtios aadAirtphizemodynamics of the
therapeutic make such re-treatment advisable. In one embodiment, the
individual treated with a single dose of a CD20-binding molecule is
administered another single dose of CD20-specific binding molecule. Based
upon ordinary skill in the art, a clinician would be able to identify when re-
treatment is indicated based upon, for example, reappearance of disease
symptoms or recovery of the individual's B cells to a level requiring re-

treatment. Exampies of other measurements or markers of clinical criteria
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differences in timng of re-treatnment wwth a single

dose of CD20-specific binding nolecule. [001 18] As an
w@ddrviesal aspect, the invention includes kitBCTHIEIN6/028961

conpri se one or nore conpounds or conpositions

packaged in a manner which facilitates their use to

e e e e

cufrﬂ;eumbrdrononapdmi placed descmaltenhdretecsdhedeldof tréatment,
npr.i.sin specific bindin

BEOSI e INghadg! is - sﬁ{ﬁ%ﬁégh @rﬁiw?HﬂO&es(@‘&JagO-&Qeﬁiﬁy,binding
p%i@ﬁ?@bé&b@oﬁ%ﬂhﬁ@%llﬁ%%)pﬁérﬂ%&ﬁg} fnal L(%deggé’é of the

vessel, wth a l'ab
i GE)QQefmﬁalfm blhélngamkbgelet Iﬁuncl*dammtmsanneerea‘tmehms typically

ARG 2SR R oot Bed e sh apelTiuevinra afer the

ainitiail bm@ﬂﬁé@@e f Bk&nplt dﬁb?mﬁ@dd;fr#éﬁﬁﬁ%faté ﬂfdlﬁ’dﬁe Kt are not
devi ce suitabl e for adm nistering the conposition

dinaiedin @IQleglsahm@rsmas fop un@rouerrmmpﬁ disenae iasrdascribed

BN SR R R AR S ERat i Bl Bplatnsd Moty

ciposernentin dif@dsel8$scBaenant €5.6Nthy AT ISLAM Qirfﬁpl) change in
COREH ses artl cles of manufacture. Such articles

pgorsu ﬁe%ﬁarbﬁeeweésepe@ﬁlwfmm@aw@bqﬂ%@ndechange
QHttU%?lsﬁé F@ér lﬁh&&s&f&ﬂ.ﬂf Cthla alffe?@r%éselh ngﬁlg!rdual

| uent, ast one escrl |ng a net
ureeponsesh@ mmemw rhetho8MdP thee vedtioy may necessitate

SHRBHERDy i PEelpafudoln.g St s gehbagpocoiic

asiAtiimgshorcURN i n connection with the CD20-specific
SM P. [00120] The present i nvention al so calls for use

%0418}3”%2 igh ‘sﬁé& r%tmk/sﬁﬁ%n ﬁ@fc SEEA hfprise

|nd|ngnDecue|nt ctureo Sanent
feire oheore lsdbtyipoiuoads or cprm)oeriblnsrpamkageenrr amhartharavhich

g‘%glg@%%/ t Orgéeo {oohr%%g{:é gt?etst plrasgnt{ﬁl ax| Sor?ef er?lbodiment,
cdihag kg irlchedbsPs OTsEh-a Tb@&f.@b.r@ﬁf%ﬁﬁ%c% ‘:‘:SHpo@.ﬁH'qi ty.

BRI EF DESCRI PTI ON OF I Figure
i JanResiteredesgiheskhesein (.9 Baceinpaiiiirecomprisingsa GR26-specific

AR gt e D HTRABI G iS58kt 2030 B540ed n
Fiantaiaed Sucdls ag af sydlde botledrieisscRivilB & Ribel BffiRkAttb ®ie i N
a simlar experinment nmeasured over a |onger tine

iBeRARING indhe prekade that depcrikes wse efhthe compound or

composition in practicing the method. Preferably, the compound or
composition is packaged in a unit dosage form. The kit may further include a
device suitable for administering the composition according to a specific route
of administration or for practicing a screening assay. Preferably, the kit
contains a label that describes use of the antibody composition.

[00119] The present invention also comprises articles of manufacture.
Such articles comprise at least one CD20-specific binding molecule, optionally
together with a pharmaceutical carrier or diluent, and at least one label

describing a method of use of the CD20-specific SMIP according to the

-43 -



[00122] Figure 2 illustrates assessnent of B cell
depletion in human patients as a result of single dose
wa@ehv14288 ati on of the CD20-specific bi ndi ng netBUS1006/028961

TRU- 015. [00123] Figure 3 shows a conparison of
TRU- 015 and ot her CD20- bi ndi ng nol ecul e constructs in

ARGEn RS [ t he .
dur att?%}ﬂ o* E%%cei iéaﬁe%\%ggj fagfa]rt]l,ﬂ%arggk%gssu(?@ﬁ&%&l}ytcg@pnse at least
noind eecarid apadt-foBadeiitistration Rcqraidction svithehel OHPG-specific
15'%815 in a dose range study. [00125] Figure 5 shows

I{ depletion in RA patients receiving a single

d 15 ng/ kg TRU-015 or 2X 7.5 ng/ kg dose TRU- 015.
@iﬁ?ﬁ&s 1 b8 Pregenidmeantion alsaepliscios Uaﬁ@%@eqcuhp@sitbcbn t he

i Lo Ak £ om t. LI qwi.
SARRIRG afjcesy BR300 SRhaHEHMANG mdlek LR P manufagture of
tmmedidt:e_lmelhirf?r tr@mmgjiﬂodoﬂ?m'glt\lﬂ@% of Exb@ffbrﬂlagﬁell activity, or for
oguctli on, o1 a -SpeciiicC . a e
%ﬁgﬁ?a&@@%ob@m—?’%’éﬁ gie% dQﬂaPeaﬁ@mditi@ryngrdiwrdebin a subject
RniTRtiedz0@ of Mduacl Mt BLcEPalngRec T ¢ binding

nol ecul e on a B-cell tunor Tine 1rnviv Exanmpl e 4
descri bes sin T '
CD20- speci fi cgﬁfﬁﬁgﬁﬁﬁ%ﬁ?%mﬁP@ﬁ@ﬁﬁm e 5
hpesr: F N ' Q-,speci fic. SM P
S8R 1L TR TR Mol bbb Rt arRE LR e rose
_dfa][llge thmty- Gfpm'-hUmtaﬁl\ﬁr%Eit@strlee@g/iﬂ ' ng!b&d'jﬁse of the CD20-
in r opa ampl e escri bes
amﬁcﬁ{gg?‘g?ﬁdﬂ%@f@u'&h@cﬂ%ngﬁﬁgﬂr% 18\ p fugher aaalysis of B cell
epaIRr B biieh spBBRIen RiesUre Svery el s cqrse and
peperdent Breall deplefimunmat oi d arthritis patients.
EXAMPLE 1 RECOVBI NANT PRODUCTI ON OF CD20- SPECI FI C

BOMR2]G Nip&EE R HusGaidrdssaogmasn et Bf dell d@Yidoraieuman

described in co-powned US Patent Publication
SUenie893585TbabH aledmamnistBIUAbe D2 Mspecific binding

eeEeBlRM YRGS, TRU-015, was sel ected for further
study as described below. [00128] TRU-01 5 is a

POTR TR o005 B TP LR B o2 bincing
acledulercamsprubts inlAD@CaanheDE hgsays. CD20 ant i body
sequence. The binding domain is connected to the

€00 t24]or Riguvei 4shdhe tididurpbn@iB demabprtish, H4ARASLAAE by
. through a nodi fied CSS hinge region. TRU-015 exists
dhe qugbes of G151 Bigedp, inrRA aéients receiving TRU-015 in a dose

range study.

[00125]  Figure 5 shows B cell depletion in RA patients receiving a single
dose of 15 mg/kg TRU-015 or 2X 7.5 mg/kg dose TRU-015.

EXAMPLES

[00126] Additional aspects and details of the invention will be apparent
from the following examples, which are intended to be illustrative rather than
limiting. Example 1 describes recombinant production of a CD20-specific

SMIP. Example 2 describes a CD20-specific SMIP activity in vitro. Example
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di mer has a theoretical nolecular weight of

approxi mately 106,000 daltons. [001 29] TRU-01 5
w@eompniess the 2el 2 | eader peptide cloning SePCUEOSM®06/028961

fromamno acids 1-23 of SEQID NGO 2; the 2H7 nurine

anti-human CD20 |ight chain variable regl on with a

pEEbiTaed e PR (R s P ng FholeBiei 5 Bl hpr ne

Rt vipes Exaaiplé4 doschbes bﬂagw)—d@se adlmlmstratlon ofa CDZO-specmc

E,gﬂ/&@&%%ﬁ;ﬁg% HEXBRP T CaeE g Mo adE et of a
CEre dSLIS: J‘?K/@P éﬁg’ulu??érﬁﬁé%tsV"E‘x%ﬁ?l@%'%ﬁas@nﬁ@é bﬂﬁnnlstratlon

eavy chain region, I.e
oﬁalﬁgm—épeuﬂMB bdraéf\(ﬁopatﬁmmﬂamrg@rfmydpaﬁlyn Example

Lafeserioe dmimaireion ghe Caie-SHed be- SR pRents Wit

méilrﬁé’tbiodﬁrtﬁm% aﬁké‘rﬂp%% des&fanapica resifd SildininRstidibn of
out 1n SEQ I'D NO nd 2, respectively.[00130] The

@I@E@specmha&Mkﬂ tﬁdﬂh@@lmﬁwd(ﬁl@rﬁl@rnﬁtw sured in a

bi oreactor using proprietary nedia. TRU 015 was
purified using a series of chronatography and
filtration steps including a virus reduction filter.

The rmter!al was t hen co ﬁiandforrm!ated W th
AR BB B Sas et ovscu
100 T4 CrosRogfid SWPsiare fisiried B fo-oviechgs Fiatet
i
&mrPaTrRM@wowng seRisted for(farther study mg/descriped below.

sterile, preservative-free, liquid fornulation
¢mrtze]m rTGQlZﬂD%Msm@cumb}n’fmmhmlriaeﬂlmnmﬁimgybs:maimpmtein

TRU- 01 [ t d .
s il B b alben oo b b Endlon bty
‘%ggg%sle I CD2Y élntfbo@fy sB'aueHéé Fhe bﬁﬁ&hg%fnﬁém *Pé]c@ﬁnected
unt1l use. Following thaw ng, vials are used
itonthesl efieetby domain, dhe CHR aad wgdon@m@man igG1, through a

oS G BI68 o0l b R b BHesats » &gl yoqiion and the

@ifA8r RS G tﬁéére‘ﬁ%ﬂnbrécﬂnat@vagmeoﬂ apptokineatelyf €08, 80®Haltons.
adm ni stration on cell-specific activity, such as

igt L5 dy @%‘%ﬁmﬁééﬂh@@&g RbeLt ﬁéﬁt‘{dé a@%csequence

Dependent totoxicit
dm \amlyo mwsabﬁﬁtaﬁtSEi,Q ahBtN@l Eyth\ﬁe’&l-é7 murine alﬁabwrnéa CD20

A@%\ gq\qxlé’vanggpdr%%tloncvevkt lél I%me e%ne‘i\/‘-l}{j(lé%mo acid
substitution at residue 11 in the variable region, which is reflected at position
34 in SEQ ID NO: 2; an asp-glys-ser-(glysser); linker, beginning at residue 129
in SEQ ID NO: 2; the 2H7 murine anti-human CD20 heavy chain variable
region, which lacks a serine residue at the end of the heavy chain region, i.e.,
changed from VTVSS to VTVS; a human IgG1 Fc domain, including a
modified hinge region comprising a (CSS) sequence, and wild type CH2 and
CH3 domains. The nucleotide and amino acid sequences of TRU-015 are set
out in SEQ ID NO: 1 and 2, respectively.
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[00133] The ADCC activity of TRU-015 has been assessed
against a B-cell target (BJAB B | ynphoma cell |ine)
wWa@g00m@142a8 yi ng doses of TRU- 015 or rituxi mab. H¢EUS2006/028961
effect of TRU-015 on fresh human peri pheral bl ood
nmononucl ear cells (PBMC, which contain NK cells but no

h
ERR o R ToHE RS e L S Blfoacror
asing Prbpletanamédia. STRYHIN 5 (aisqurified)usingatseries afsay,
EhORALOBSARNY Z0 BB FiapgdRCHEINGR s Jesbehomiset. The
ORIl PR eSHISteR Hd ﬁfm{umatéglwi@#éo i Seairmg a

proline to serine nutation at residue 331 (Pro331Ser)
phosggteate fahe@4fy mdd socrode nwiil tr resekingECoa60. vihe camiposition

I iede Datoro MG hBoast i of spnorafatincd i L Eaoh

eATRBhtdAe 8 HHE F TRII-0Y 850 inky/viaBPC) Activity of
RU- 015 [00134] Conpl enent activation has been

bat: Wi th infusion reactions (van
gjg’?g%?%rhgarmﬁ@ﬁg@%?{é ' 2001 , 115:807-1 1) with

{00134 nra FRWEABti$ supplied indiingladiseagldssi iglsicantainiogiad mg

SRU-BTERA S L SRARERL IS el BB R B 8Pt alib ydiiéton
a6hiaimihy 20MmVRbAdm prassphaanand taouakesldrosaddtteapH of 6.0.
t hese iSsues. To assess the level of.CDC attenuat]

FRUFRG5 63 sdmimietesed Ao AnyniaenausAY bimasianc biasiicsi qane by

s Ll ' JialO ° :
B3y vl (MO F Vel S BV R RIS RP R RERET R C unti use.
Coliswingubatvirgd, Vidie afé uséd rnmeadisely afstofeel atdhin 81@nt
cascade, to the CH2 domain of TRU 015, when TRU- 015 is
bound to CD20, the target antigen. To eval uate CDC
activity, TRU-015 was incubated with WL2-S cells in
the presence of rabbit ceEwAgmaE 2[ Dynal Bi otech

é || nV' SVWEP&%@?%NG’%K@M@RCWW N VEERO

nmunol 97, 202:163-71 ) . This

j1Ime I ' ' h o .
ORI o 858 e BeR s COOO ARG v
Ehe govitreAfectDofla@biniskRitiodlorbcelb dpatific akiivilyi, sgclvias Antibody

Henendent Collyla86odtoarty TROR areiiD svmplinentidengndent
T oxRl) (BORE) ARG ol BEIUAiRY Werd T monbivg, 2
contro 9G

( rotei'n (human I ~was unable to nmediate CDC
o Dt Ce Y A AR MY TR 015 i n
B DG RIS TR UL bidn 86U et a ool
target (BJAB B lymphoma cell line) using varying doses of TRU-015 or
rituximab. The effect of TRU-015 on fresh human peripheral blood
mononuclear cells (PBMC, which contain NK cells but no neutrophils) was
also measured. Effector cells from 2 different donors demonstrated
approximately 30% lysis at both 0.5 and 2.5 pg/mi (Figure 3). In this assay,
TRU-015 was comparable to rituximab in its ability to induce lysis of CD20+
target cells via ADCC. The CD20-binding molecule similar to TRU-015 but

having a proline to serine mutation at residue 331 (Pro331Ser) in the effector
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that recruitnment of the conpl enment pathway is anot her

nmechani sm by which TRU- 015 exhibits cytotoxicity.
whidaewen3s conpared with rituxi mab, TRU- 015 wasPADUS1006/028961

100-fold less active in its relative depletion of

CD20+ target cells via CDC, indicating that TRU-015 is

e
UGS RDER, BN, B8 Lblybnb 38 aiflidon from
blifB4o s@rihb dtvésitay 288 (RrgR38Sereid mulbior INDIC Gctivityan
at residue 331 (P331S) in the effector region

Siricat B Feﬂd@a@ﬁ@tom/tw(o@m) ActiVTy SOTRUOS

havi ng amutation fromproline to serine at residue 238

(r ) dyMRpIehicht astivddonatds Bféén/r @eaésbdidted with
RU- 015 construct (Figure 3) These assa

niion reationszaaice rohHacmaler. 2000, SUFBOT 1 with

e e AR NP bRy e85 such

@@frh@urhaﬁfltﬂ @ethéifis hdcihé mgtedﬂﬂwmlemem‘ebWattLonofTherefore
TRU- 015 EOOl 38] TRU-01 5 and rituxi mb were tested

£HIC ey IQbTRUtQﬂ & bas heer attapepeddragdress @9?9453[193 To
gf,g&%é thlewg%‘l%lbt'ﬁ%egtﬁggBﬁ oPTRE)-DSE; CP@QH&‘\MWNQ assessed

0SS was quanti by bi nding’ o nnexrn
Vhﬁrwmphremtoﬂwlojeltwuwbl ed with a comrercial assay
kit (BD/ Pharm ngen) by use of a flow cytonetry assay

{0d138) nCorhglenvantidependent yigtoricitg ¢d initeed B4 3habihding of
rituximab were simlar in their

§ee Astanatifuegt Qﬁmﬁ)@ﬁﬁhﬁ@'@wn%@bﬁféggré%%ll%é@%ﬁ{ casets the

EHo. AP B TRELATS Ah P ERUDES i b EPEDTNS the target

laintl%en sﬁbemxadx;,ateQD@mmlheMl/ fi‘eRhJﬁhIér\aas hicmmaltechwthMé.Z -S cells
expr essi

e S eBeEEs oh R b e eyt I g Bt o Ay, Bfowh

b%a/rﬁh/gﬂaé&%b -Sahtehb, kit B wmmLmdw Métpa9opbagrMed-71),

Wth T 0 15 on human W L2- I's and nonkey
ﬂ'éms experihent mey alsshbe eamds@etmsnng: hiMea; SRgUDY ATRULIDEs

BTGy f@?%ﬁ%@%@%@ﬁe%@%sﬁﬁiﬁ' e”ﬁ%ﬁiis
Bl e i Ogptmeriied KEnG R ES S 1o udheselinghabnt

%énrﬁerc%w peawréim%rﬂ@yvsm@/@ |3ﬁ§i§bﬂ¢(ﬁlg¥’mt faso%m%w &t ﬁb hM/ml

pur chased anfi bodies to B-cell surface nol ecul es.
raelﬁmnmoanmtslwrﬁ% ilysisiat h m;énal ewhllet@ B@wrfdrmotgt@(@ﬁﬁé@ lgG)

el 58 PR CORLT h0s8RL e BRI GedbfGeireu-015
Fdrgnﬁllfi-%aj@lls efdseedraplement dependent since TRU-015 in the absence of
complement {media only) showed no cytotoxic activity. These results show
that recruitment of the complement pathway is another mechanism by which
TRU-015 exhibits cytotoxicity. However, compared with rituximab, TRU-015
was 10- to 100-fold less active in its relative depletion of CD20+ target cells
via CDC, indicating that TRU-015 is successfully attenuated in its ability to
lyse cells by CDC. Conversely, the CD20-binding molecule similar to TRU-
015 but having a proline to serine mutation at residue 331 (P331S) in the
effector region demonstrates no CDC activity while the construct having a
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function in vitro that is at least equivalent in its
ability to induce lysis of CD20+ target cells via
WARDKT01268mared with the CD20-di rected nonocl oP@l/US2006/028961
anti body, rituximb. In contrast, TRU-015 was 10- to
100-fold less active in its relative depletion of

O+ t i . i i - _
e Bl st s BRR A20pS b B oo
sttNityatorhparabid to theofRIO1016 earistrict (FigeéPLE 3 EFFECT
OF 0- SPECI FI C Bl NDI NG MOLECULE ON' A B- CELL TUMOR

[INBN Yh¥ek [303dd liefionBRaRMhg difectdrtfuntiitiof (hBIS NI

denonStrates significant effector function in vitro
medecules gan beasedulgiad/by alieringthe sequsncetsf the malaeide to

L b T
oo e AR gl L0, bt Uil o Lo apoprotic
it "TsRE0 LA oiib were st iy 2Pithel ause
LBBRHEls tho bwsz?-c@ﬂgsﬁgbﬂ;%ﬂaanm@ @ednhord BYcek). Thiduefidn of

agal nst human cell s, e ability of TRU-015 to inhibit
sheptpsisivas guastitaégd by binging phanopdo-V/esopidiye) idgdide supplied

tunors has b ' | L1

e ot PRl B TR Bm s D RS, Bt otdifiekd
Besy fdliowingy teheambfadi®etd Protoesh| ERatdEand ritwdémabagere
were inplanted with human CD20- expressin %}é 0 .
siimardn theigAPoRiayis agtyiby diemﬂra%ﬁ&aaﬂgaﬁzpr%'%@t %60% cell lysis
%9%&{116%}18 zgj'}g%gﬁ (n = 6-8 per group) wth equival ent

{

unor vol unes and were injected intravenously on days

. 2 ~and 8 with human 1gG as a control ( 100
%ﬁﬁ&ggds(ﬂet%{'ﬁgu 01 5 or rituximb (100 ng). Mean group

vol-unewas .370 .S e,

IR, S EHERTHS ST Sr BB 6 BE SR agly, mouse
%@l@ﬁ&ic?ie’s@tﬁcﬁﬂe?fpeﬁPHe%%lddd,Fﬁn@ﬁh@@[bZ@%kp@sisB’i@dd_ iman B-
Ranmps tunor xenografts resulted in a reduction in
cetrympbomaeseliding Wik-Swues asseases With adA\ee asdipegFlow

i ri ' t . .34 , i
Sl TR RaRHR0BAE, Fih SEORESITAR) WAsphsEhved With TRU
10 s RumanolV (1L h8i gellb amalrmpnkey perpinerial/blood, @bild apsspecific

None of _th ice in the rityxi mb gro were able to
DORRING o604 was eifiect b Sk rakprdtirds< SpliSppRdes-

f i6G4ted ARbIBES WRBINPeh, InERES andGBPBRLAM markers
vl\:/lﬂ{ehc-ﬂ? lgg\%&gﬁ%ég ggys for rituxi mab and _

were used as controls for this experiment. Specific B-cell binding was
observed in all 3 cell preparations when stained with commercially purchased
antibodies to B-cell surface molecules. The results are summarized in Table

1 below and expressed as percent positive staining cells.

Table 1
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control treated animals, respectively. [00145]

Addi tional experinents using increased nunbers of test
wapiomale3pr ovi ded additional statistically sigPCT/U8206/028961

results. The total nunbers of mce used per group was

rai sed to n=40-44 ani mal s and the nean aver age of

Stf-vivat—time—and ‘cﬁiﬂ&?k'dﬁé“' 5132 %4‘5&' l’ﬁﬂfﬁ% , Rituximab

or-o-o.d. 1 g

LA TCT CTW a SCLU O I TI}JI UVC\,I U
Beot pieg8 f or TRU- 0115 9 eaf &2 N 5| 2l Sapbr o®t%mat ¢l y ND
Moustaypechor 1ituxi mabat reased| migs. | M bpsebbge ND

-t —stzZe ﬁ‘j]v@ dzoL mMB—Amatysisof Tthe presence of
MoRsy SerR e 898 anppmb.$) shewed thiat | appp ox| wabasy) 50%.5 (3.3)
@¥=3TRepMEDY ni ce femni ned tumpr free for 90 days while

MusEn WBICeE Vi Ng ri it upigazab| onpcontgyol |t re@t nent eser e | not ND

tunor—free— {00146 —Furtter perTmeEnts were carried
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or sing do 0Q _and 1000 0
Rl et el 1015 Ao e PO RCo™, B fgapoptoti
aaliityl ated. [00147] Adm nistration of TRU-015 to mce
wi t h established Daudi tunor xenografts resulted in a
reduction in tunmor volunmes and inproved survival tines

conpared with rituxi mab and control treated ani mal s.
M ce receiving TRU-015 atg 9 ny dose

days. af tEFPEGH OF %f -SF‘ FF'BBW Podteolf,
65% by day 40. Mé b 15 per dose
iPHEHS " Grbpereg it Reg aﬁﬁ%@&ﬁéésmga*‘é%%fﬁm@a?nt
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day 40, and show ng a nedian survival tinme (MST

&i@ﬁ‘Q}b(tafgebd:qHS%a . TiRU-08D is trsisdoaient ﬂb!@ncrauwmeéx iackilling
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[00142] To further establish the activity of TRU-015 against human cells,
the ability of TRU-015 to inhibit the growth of established human CD20-
expressing tumors has been examined, using the Ramos cell line (a human

B-lymphoblastoid cell line derived from a Burkitt’s lymphoma).

[00143] Female athymic nude mice were implanted with human CD20-
expressing Ramos tumors. Eight days after implantation, mice were sorted
into groups (n = 6-8 per group) with equivalent tumor volumes and were
injected intravenously on days 0, 2, 4, 6, and 8 with human IgG as a control

(100 pg) or with TRU-015 or rituximab (100 png). Mean group tumor volume
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conpared to animals receiving TRU-015. Aninmals
receiving rituximb at 1000 ny/dose had a survival
WO adog/oof23mppr oxi mately 65% at day 20 decr easi npCT/OS258/628961
at day 40, with a MST of 24 days. M ce receiving 300
rTg rituxi mab/ dose shovved a 50% survival rate at day 20 .
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ecreasing to appr oxi 30% at day 35 while mce
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survival rate of approxi matel’y 50% at day 15,

@aor@amat@y 66 deysofoyrigximaly freated @ie. cMeﬂécb;ﬂsﬁilﬂ@ tumor size

rg\l{ﬁt%gﬁi ,be{ﬁ%ly%d&ﬂg? gg%;e%fg'bq é@@\r 53 dt¥ne§€ %Wfrggﬁ sthowed

diaant é%ﬁbrohﬂ%’tél?t]SO%@ﬁiﬂrRlﬁﬂﬂ Btmlcéeﬁmﬁidcﬂﬂﬁndﬁfﬁée £ 90 days
cells may play sonme role in the nechani sm of actlon of

métile mmr@%lvmgdnwmﬁ@ REEONES! faatanept were AOLIUMEK free.
cells decreases the efficacy of the B cell depleting
10Q467e ntFUFEDeAIWQEﬂmGSIS\mEE? caxuse auRyNMETaRingonicgrwith B cell
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HedeOhkel \ﬁeléf ifgtanted with 5 x 10° Daudi tumor cells which are resistant
to killing by rituximab and mice were allowed to develop tumors. Seven days
post-implantation mice were divided into groups and given treatment on days
0, 2, 4, 6 and 8 with TRU-015 (100 ug), rituximab (100 pg), control HulgG
(100 pg), or PBS. Dose studies were also performed using doses of 30, 300
and 1000 pg/dose. Tumors were measured 3 times/week and tumor volumes

calculated.

[00147] Administration of TRU-015 to mice with established Daudi tumor
xenografts resulted in a reduction in tumor volumes and improved survival
times compared with rituximab and control treated animals. Mice receiving

TRU-015 at the 1000 ug dose demonstrated a survival rate of approximately
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depleting B-cells in vitro. To determi ne the efficacy
of B-cell depletion in vivo, cynonol gus nonkeys were

WO pdoaset3sv t h CD20 specific SMP and the PCT/US2006/028961
phar macoki neti cs and pharmacodynani cs of the agent
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|[{00157] After a sin V. administrati
00 Admai) ot ERB-0 T SRIGHD €0 SHITRE YB5tvs Bt isMing 8 cell
R of e Fé’?eél?tﬁﬂ %l{lmnBWHF%rﬁl (?Db@rchirﬂélltlé 8htibody
responses i n C|rcu atin n genera
IrijunitmabyAred sngbéleaﬁtlmmengang t@ED20rviviah obhmepisfe’ﬂ%U - Solveated
were effectively depleted in all 3 of these treatnent
m BS: The results of the study are shown in Fi gure

0158] Furt her anal ysis of the cours f B
d%'l &1. onl QideisABINeR gaaqh%asr@ jWER C?Qiféﬁvé)mgber%@m@ this

HAPIRGaPfIEH (M) EMPASpIBlio R BRPEERISA¥re3984 St ned on mice

receiving Ramos tumor grafts. Mice were implanted with Ramos tumor lines
as described above and on days 0, 4, 8 and 12 all mice were given anti-Asialo
GM1 IV antibody (WAKO, Dallas, TX) to deplete NK cells. Mice were then
given either TRU-015, rituximab or HulgGIV on days 1, 3,5, 7 and 9.

[00151] Mice given TRU-015 alone demonstrated a 50% survival rate at
day 15, decreasing to approximately 30% at day 35 while mice receiving
TRU-015 and NK cell depleting antibody demonstrated a survival rate of
approximately 40% at day 15, decreasing to approximately 20% by day 251
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baseline |l evels as far as day 100 post i nfusion.

Depl eti on was nai ntai ned to approxi mately 55% of
whaweloi428s | evel s by day 200, while the rituxi madI/US2006/028961

treated groups showed B cell depletion at

approxi mately 60% of baseline at day 200 (Figure 1B).
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apparent effect. [00160] For PK and PD analysis in the
dosed treatnments, serum sanples from cynonol gus
nmonkeys were anal yzed vi EXAMRWVE dyt onet ry-based assa
t o dSINGLERDOSESARMINIS ERATIONCQFICD2MERECH 1€ BINRING

'V injection (MOLBCULUETOONON-BUMANRRIMATES t uxi mab
at 10 ng/ kg or TRU-015 at 10, 1, 0.1 mllion gallon
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oS mEe i wefs iy @R i COIS SPRARERNIP and they
mivakmaeskineticeane phacnapadyedmics bf tHe agéntabeasurad.
- nmg/ kg. TRU-015 and rituxi mab denonstrated siml ar
EF% %1550?]5 cq ? elea inigal !tmtﬂnleme Zégci)mwh} %/rthﬁollg:u hne%m ﬁygs;(e E2/group)
) at approxi mat e at_tine ile.
rEERiNEHasngls 'Xrﬁﬂs@@frﬂé{ @9{0%94%% R0 5 o giher preclinical
' . L |
FRPSENS R TIPS, THR A ReERRUBE R AR gRoRe btddas
atbtérmnised atilizing aBudrroptitinddnidoy apbniety: proso¢d to faiokngCD20+
dose re still detectable i | as.ma. at 8 ,hpurs
56k ChaliFioeus: Al ATMRIS dREanserehOgRTrn TR B8N Of ne
mgﬁl BYes|IIRAE SlibYtafifhiaetab§ by Dal asa. Table 2

e PK paraneters fromthis  treatnment reginen.
[ T = . .
QR TR PRSP Rhamacodynemics (PD)of
CURIOEDTE ot wiemy; mGikeysswearedajettetbiN aithaithewa-simglefddsiefa 10
%g&%g;&@@n&%% pztgglgr}fcg%ﬁfé}dfrgg‘%% éahn%ﬁdat\tg? rituximab, or

PBS (n = 3/group). Peripheral blood was taken at baseline, then post dose at

1 and 3 days, weekly for 12 weeks, and every 2 weeks for an additional 12
weeks, to be analyzed by flow cytometry. In this study, rapid depletion of B
lymphocyte subsets from the peripheral blood was observed with TRU-015
and rituximab. B-cell recovery with TRU-015 was comparable to rituximab as
measured by return of CD40+ or CD20+ cells. The returning cells, however,
had less CD20 expression. No adverse safety events related to TRU-015

administration occurred during the treatment.
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dose dependent, reversible, and reproducible. EXAMPLE

5 ADM NI STRATI ON OF TRU- 015 TO HUMAN PATI ENTS [ 001 63]
waoogwai2eat e the PK and PD of TRU-01 5 i n humaPCT/US2006/028961

subjects, forty individuals with rheumatoid arthritis

have been treated with a single dose of TRU 015,

g far 0

[RARGTS, e shEE s waBihgP peRbh O iicn 18 opomolgus
mcmh ke@s Eﬁi@gwﬁ)mrewggﬂ@g IW/rvoitin éfsfimgle uloss af T RI2-015 (0.01,

ours. Patients receive oses as follows: hort 1 -
B0 150,27 AOtsn 6F Fxio12b. (03 Thghay oF Cior PegpeTa! higod
Cambihe GBRPEkef Aty B o R anlyadd B B ooty
EDNY &gl CDAwereoamongdhie avarkgrsBvatlidtediasisdese rarpoade and
b% nmeasuring CD19+ cells in peripheral blood by flow

'ry at various tinmepoints after TRU- 015

e RS s RS PR L o
D5 S BTSRRI st
cadpumisss @n aincllatimg:Bedealisndn gepieral) B Iytopkooyte BubgelegCme+

Bt B eematathlepf i e secively SFRRanLT B ST Hess
'tl’@%Hﬁéﬁ’tngroﬁgé.i TAbSes@ELbMhRGtdd P arBskavd RUFRjLpe gpowed

l'ess than 15% B cell recovery over a 4 week period
W%%Jpatﬁu%b? héf8lsorife Qolrd@bim cBH BEBidiBf deridhdteated that
t approxi mtely % baseline | evels by the end of 4
wabjests oeRigARY-045 eahibitedB eclis lonelstat eppsoxitiaéaly 30% of
00164], These results jndicate that TRU Q15 o
RPN S e SoiAvel L bR, PoRePaR yeesgnaifaingd to
abbestimytdly 55905Cessdinegblel® @?ldagfz'(lm while thatritexiiriab treated
need of such treatment. EXAMPLE 6 CD20- SPECIFI C SM P
DReuRVENed\B| qaliciepislicn aheppariately 606k baselinpatday 200

rren nagenment of idicopathic inflamuatory nyopathy
ﬁlzl'pft}feiﬁﬁs/rgl ves initial therapy with high dose

' ids,. typically at .d
10 tadicatating e it ke e et e dhsfiie 68 ashapsaie
IRy DF1588 des8YebBnaendi TR HRXinhb iré@s Bhe ®sé 40ohgkgfTRU-015

those with either poor prognostic factors or for those
oEsifs shewed sinitartrespereasoindirculatingRreatiaigiith the pattern of B-

RS 5SSO AR i provius
treatment. In general, both were equally effective in depleting B lymphocyte
subsets in peripheral blood. Lower doses of TRU-015 demonstrated a dose
response, with the 1 mg/kg dose resulting in depletion of B-cells post dose but
with a more rapid recovery than the higher dose, the 0.1 mg/kg dose resulting
in only partial depletion, and the 0.01 mg/kg dose having no apparent effect.

[00160] For PK and PD analysis in the dosed treatments, serum samples
from cynomolgus monkeys were analyzed via a flow cytometry-based assay
to determine plasma concentration following a single IV injection (slow bolus
over 5 minutes) of rituximab at 10 mg/kg or TRU-015 at 10, 1, 0.1 million

| gallon outlining the idea of or 0.01 mg/kg. Serum samples were collected
before dosing, at 5 and 30 minutes post dose, at 4, 24, 72, and 168 hours
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necrosis factor (TNF) antagoni sts, chloranbucil, and
conbi nati ons of the above have been used. Most drugs

wae@7oseads W t hout the support of data from conP€DUBBA6/028961

trials (MIler, Arthritis and Allied Conditions: A
Text book of Rheumatol ogy. 15th ed. 1614, 2005). [001
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aseline and the second on Day 7. Patients in a third

[OGREITENtTWOpp are random zed to receive either
pl acebo or TRU-01 5 at a single dose of 15 ng/kg. At

| eagt— 6 SUDJ ELTS Wtrbn%(tl‘ Aq_ﬁ OSifuS, [PV @ T%
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Subjrects—wthevidence_of retgonare
ST B o | Mipnt o 80Ty boAdee ol AR BT %65 g 114
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as a return of absol ute B-c count to either of the

follow ng: 1) 70% of subj ect s basel i ne val ue; or 2)
normal range. [00170] Before administration of the
CD- 20-specific SM P, baseline assessnents of disease

40@162]heThusathis spulydamensirates thatthe wéectssisERUAK 5 are

RS BERA el PRt B P e e bl e,

tenperature and respiratory rate), targeted physical
exam nation, manual nuscle testing, spironetry,
subj ect gl obal assessmsnté\&h |Gl %n gl obal assessnent,

disability index
¥)M|NISTR TION bF RU-015 TO HUMAN PATIENTS

[00163] To evaluate the PK and PD of TRU-015 in human subjects, forty
individuals with rheumatoid arthritis have been treated with a single dose of
TRU-015, ranging from 0.015 to 15 mg/kg. TRU-015 was administered to
patients in a single intravenous dose over a time period ranging from 15
minutes to 12 hours. Patients received doses as follows: Cohort 1 —0.015
mg/kg, Cohort 2 — 0.05 mg/kg, Cohort 3 — 0.15 mg/kg, Cohort 4 — 0.5 mg/kg,
Cohort 5 - 1.5 mg/kg, Cohort 6 — 5 mg/kg, Cohort 7 — 15 mg/kg and Cohort 8
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Di sease Activity Assessnent Tool (MDAAT), flow

cytometry, hematol ogy profile (CBC with differential
waea7plasel et count), urinalysis, chemstry prp€i/U82006/028961
(el ectrolytes, BUN, creatinine, alkaline phosphatase,

total protein, and al bumn), LFTs (AST, ALT, LDH),

o | : : _

I B IRNEBE R Ry GRSy WPmeaeyring CD10+

g@lrsjm ; igsh?mliblmonFs{bwawmmnooiggmnanﬁms bltn)]e@[bthti; after MRU-015
r

sl R POAOGY R 1S eriasidatec I s patients in a
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Subj ects are followed at |east until B-cell recovery.
N@dli Kgta wgsravisilpbiedreipdhes pesliess TRU-015 are

adm ni stered to subjects by |V infusion. Dosing of

[iia2ugscy| 5T|hgsgyewd@y|ndmagmthe(t RGNS adminisizsfiento human
ST BRIt e RS s BRI Fecs B 2R RRE B A n

Rk ®&5n |n@e§r(ﬁygacﬁdreamghass IV bottles with di I uent
e.g. 0.9% Sodi um Chl oride, USP). Infusions of
conpound are initiated at a rate of 25 m _ per hour.
After 30 mnutes, if no toxicities have been observed,
the rate may be mcreasecb( P g per hour. The rate

s CERRPE ""Zpﬁﬁ"’ﬂf’oﬂ%eﬁ%@%@%ﬁ“ﬂ%m’%ﬁ?m

At Day 1 ( 18 - 24 hours ose) patients are

TGHREICT onbfork Gl Bohl RoBEERIiam AR Feathy i)

Gm}o%is |ﬁﬁi%$ﬂ1§r§py wwh&ﬁgh Hesw @bﬁmrsmro@@dtypmwatd@sgs of at
rat e t arg?et ed ySI cal exam nati on, | ow cyt onet ry

laast Jemafkorday et mr@gntﬁong M@F@@H?K%’fﬁ%lﬁj agajbiopsinegre @égen
(1sbd t%ghﬁlr%ﬂn%ﬂﬁ {;8&&0%1:‘&% %5 th85e wfﬁ &ihdr 33’80'?%r0gnostlc

procedures:. conco medi cat i on, erse e
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B SHLaSTRS TR S 2R Sl umor
HeemsH factdY @INR) a8y GG5EsCbMibPsmb&MNand combinations of the

_ above have been used. Most drugs are used without the support of data from
controlled trials (Miller, Arthritis and Allied Conditions: A Textbook of
Rheumatology. 15" ed. 1614, 2005).

[00166] Recently, Levine (Arthritis Rheum. 2005, 52:601-607) published
data demonstrating that treatment with the B-cell depleting agent, rituximab,
improved the myaositis in.a cohort of 6 DM patients. Furthermore, anecdotal
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creatinine, alkaline phosphatase, total protein, and

al bum n), LFTs (AST, ALT, LDH), nuscle enzynes (CPK,
w@b@ohaesy, and serum sanple for study drug  PCT/US2006/028961

concentration.[00176] At Day 14 (2 weeks), Day 28 (4

weeks), Day 42 (6 weeks), Day 56 (8 weeks), Day 70 (10

vveek . .
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(blood pressure, pulse, temperature and respiratory rate), targeted physical
examination, manual muscle testing, spirometry, subject global
assessment/physician global assessment, disability index by HAQ, Myositis
Disease Activity Assessment Tool (MDAAT), flow cytometry, hematology
profile (CBC with differential and platelet count), urinalysis, chemistry profile
(electrolytes, BUN, creatinine, alkaline phosphatase, total protein, and
albumin), LFTs (AST, ALT, LDH), muscle enzymes (CPK, aldolase),
quantitative immunoglobulins, blood sample for genotyping, and serum

sample for study drug concentration and testing for antibody to TRU-015.
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FNalesignP(Hoyd pMd3ure, pulse, temperature, and respiratory rate), targeted
physical examination, flow cytometry, and serum for study drug concentration.

[00175] At Day 7 (1 week) patients are assessed for the following
procedures: concomitant medication, adverse event assessment, vital signs,
targeted physical examination, flow cytometry, hematology profile (CBC with
differential and platelet count), urinalysis, chemistry profile (electrolytes, BUN,
creatinine, alkaline phosphatase, total protein, and albumin), LFTs (AST, ALT,
LLDH), muscle enzymes (CPK, aldolase), and serum sample for study drug

concentration.
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TRU-015. [00185] In a single dose adm nistration,
subj ects receive a single intravenous (IV) infusion of
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|mprovement in at least 3 of the 6 core set measurements (listed above), with
no more than 2 of the criteria worse by 25% or more. If muscle strength is

worse by 25% or more, the subject cannot be considered a responder.

Primary Clinical Response Assessments

[00179] The primary evaluation for clinical response is improvement of
muscle enzyme levels. The primary efficacy analysis is measured as a
comparison of the improvement of CPK using an area under the curve (AUC)
analysis from baseline through 12 weeks, comparing TRU-015-treated

subjects with those receiving placebo. Mean CPK and aldolase levels,
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[Day 14 and Day 28], serum sanple to assess drug
concentration [and testing for antibody to TRU- 015 on
w®@ay7884238 Ser um bank [Day 28 only] [00190] SubP&r/US2006/028961
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I'mn addition to the pre-clinical evaluation perforned

above, patients in this treatnment group, having active
RA, area assessed for the foI I ovvi ng: Conpl ete joint

assessnent (rlepl aced j oi not be eval uat ed),

Subi

subpeDrsEEEHic SRFFEAT SRRk oD
Assessnment Questionnaire at| on of norni ng

fitplegérgﬁuscsﬁat@&'emw“mﬁ) SEohn 38D AR ledehentcona

t g lls, and
%;tp%n st am ne as t‘:]‘(gésqzornl %@g cgﬁg%r\%gﬂ?ﬁéhaanpp%m? °t Sdia84]

Subfece shewmeateithfactored Wwelk-regoghizethprognosticfestos. for
SR ES S YA ISARE 5 Bl BB IAmithbioMBNE antigen

presentation are additional roles of B-cells that are believed to play a role in

the pathogenesis of RA. In studies with human RA synovium-SCID mouse
chimera, T cell activation was shown to be B-cell dependent (Takemura et al.,
J Immunol. 2001, 167:1072-80).

[00183] TRU-015 has been adapted for use in inflammatory diseases
through attenuation of cell killing by complement dependent cytotoxicity
(CDC). Potent ADCC activity, however, has been maintained in TRU-015,
and response to TRU-015 may not be as sensitive to CD16 polymorphisms.
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thereafter to nonitor B-cell recovery. EXAMPLE 8

CLI NI CAL ASSESSMENT OF RHEUVATO D ARTHRI TI' S PATI ENTS
WOBIDERI4EREATVENT W TH TRU- 015 [ 00195] Tr eat meneCDUSTRA6/028961

patients was carried out as described in Exanple 7 and

the effects of TRU- 01 5 treatment were assessed as far
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physical examination, vital signs, flow cytometry, hematology profile,
coagulation profile (PT/PTT), urinalysis, chemistry profile, serum to assess

drug concentration

[00188] At Day 3 (72 hours) patients are evaluated for the following:
concomitant medications, adverse event assessment, targeted physical
examination, vital signs, flow cytometry, hematology profile (CBC with

differential and platelet count), serum to assess drug concentration.

[00189] Day 7 (1 week), Day 14 (2 weeks), Day 21 (3 weeks), Day 28 (4
weeks) Subjects will have the following procedures completed: concomitant

medication adverse event assessment, targeted physical examination, vital
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was neasured and conpared to average baseline |evels

of the patients before treatnent began. Figure 4 shows
wo b@7du23at i on of B cell depletion, as measur edP@US2006/028961

nunber of CD19+ B cells, in RA patients receiving

TRU- 015. Patients receiving at |least 0.5 ng/kg TRU 015
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conpared to an increase of up to approximately 35-40%
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015 at a single dose of 15 mg/kg. At least 6 subjects with active PM or DM
are enrolled in each treatment group. Each group includes approximately 10

active-treated and 2 placebo-treated subjects.

[00192] In addition to the pre-clinical evaluation performed above, patients
in this treatment group, having active RA, area assessed for the following:
Complete joint assessment (replaced joints should not be evaluated), Subject
global assessment/Physician global assessment, Subject assessment of pain,
Disability index by Health Assessment Questionnaire (HAQ), Duration of
morning stiffness, CRP and ESR.
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weeks after treatnent is set out in Table 4. Table 4

[ 00201] These results denonstrate that TRU-015 is
wepdoeoi429® at treating rheumatoid arthritis. TRU/O$506/028961

t herapy provi des exposures to a drug that are

general |y dose proportional and which denonstrate a
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o . toid arthritis, sl

D Bl PR 18 K R O oo Rol ter s Byndr ore.

sarcoi dosi s, spondyl oart hr o??l;,m £s, progr essi ve
system c sclerosis and nyositrs. 4. The nmethod of

eham o sher efgyshe di sepsed rhetmatortar EarH-sp
5. PH2YRet hod '%lf'cff‘l’:ai m 4 Whglré?)l‘l t he ag m}f_ﬂﬁﬂtpﬂéati oanjff-“fe
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ndi $®ual |is r e1d%%%d. 13.8 281 9.1
1.5 7,082 58.2 282 26.5
5 18,140 169 315 28.6
15 71,753 550 484 42.1
2x15 144,670 643 352 7.5

[00196] The terminal half-life of TRU-015 ranged from 281-484 hours,
showing that TRU-01 5, even at low doses, has a long half-life in vivo, which
increases with an increase in dosage. Additionally, no dose-limiting toxicity or
serious adverse events were associated with TRU-015 administration. Few

adverse side effects of TRU-015 treatment were reported, which included
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7. The method of claim4 wherein the expression of
RANK l'igand in a biological sanple of the individual
wo goormozéed. 8. The met hod of claim6 or 7 whePE&l/mS100€028961
bi ol ogi cal sanple is blood, synovial fluid or synovi al
bi opsy. 9. A nethod of treating an individual having

HeRRIAEBER G 4t e Do U NEECURD L il Diorehits (10.8%),
t t 6
S e A e Ol

Bf1%)rmugh>(8kjl&@3|ecahyr@@§ts 831%blf€ttﬁmﬁj(8 1 % naroiesyngitis

B ek eiiia st Mieoiero@bin o 80k & dtideltifg e
Getved M S8386s rédeivih F'{f@IO”ﬂlBj a0t theeé molddedw@r@dms

adm ni strati on of the ecific bi ndi ng nol ecu

rRSTIALST (nF1anGrags %\l@ﬁ&ﬂkq aS (BFR) §n€’)@r@§§e3 It P%\r'tf?Ph"S
7@‘1%)[); E\I%%%d S%.%ha il {H?Se 8 30&1\%9%%@8% shRer@derved

8dlljﬁn7g ﬁéatmarﬂnlncfudmgpra@ﬁﬂﬂoapbmﬁasm iihinet molmldemtthcmt ending

DN R .
?%50%%‘1% Qﬁﬁ%usd‘ﬂ Oﬁ@%e?%hg%‘avefsecé\ﬁédﬁv@é% dﬁ@r@édﬂ in this

Isease Is ulcerative colitis. . A met hod
t exgerinmentawith roiev TRAUED 15 patieny davemmrpggcln@ecyﬁtntusaﬁrhmﬂas post-

Eriiantet AGUBsBiRM At T ert BT AR Bie iBRELS bfer and
eﬁé&éﬁérma/févagﬂ)@tqﬁéetaqé b@ngm, \WO6ied post-thédiftiong, and one
mol ecul e. 16. The met hod of claim 15 wherein

ceatigndlin the plaggb@gs@wmw@d mfaﬁ@rban@@@é@re\éogsgy diaghgsed

aﬁ‘@eg%.‘t‘iie%ﬁ%“"fﬁﬁﬁ?%i'yif [ t1's. neuromyel it1s opti oa,

RS elE BRaSEE B AR T s

tl\ﬁgs Theadirbd e dUonsharbitd Avehrlhasctieailgvals batheopatdnts
before treatment began. Figure 4 shows the duration of B cell depletion, as
measured by number of CD19+ B cells, in RA patients receiving TRU-015. '
Patients receiving at least 0.5 mg/kg TRU-015 demonstrated near complete B
cell depletion by day one post infusion. Patients receiving either a single dose
of 15 mg/kg TRU-015 or 2X 15 mg/kg dose showed B cells completely
depleted at day 84 post infusion, rising to approximately 10-15% of baseline
by day 168. Patients receiving 5 mg/kg dose showed approximately 15-20%
of baseline B cell levels on day 84 post-infusion, increasing to approximately
35% by day 168. Patients receiving a single dose of 1.5 mg/kg TRU-015
demonstrated B cell levels at approximately 30% of baseline at day 84, which

remained at that level to day 168.

[00198] In a second set of treatment regimens, patients were given 5
mg/kg in 2X 2.5 mg/kg doses or given 15 mg/kg in 2X 7.5 mg/kg doses and B
cell depletion measured over time. Average B cell depletion in the 2X 2.5

mg/kg dose mirrored the B cell depletion of patients receiving 1X 5 mg/kg,
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CD20- speci fic binding nol ecule result

in a reduction

in score on the Expanded Disability Status Scal e

W@ BEng8)4268 at

| east 0.5.19. The nethod of cl ai P€1ES2006/028961
wherein the disease is allergic encephalitis.
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axgés%sgﬁ@.t tre&%e@@sé@éﬁqg Tehbichai m 24 wherein

he CD20-specific binding nolecule

mnistration o

results in a reduction in '\%

SH ci ated

factorssel ect ed fromthe group COI’]SI sti ng of creatine

ktrrase (€K —tactat enase, at dgt
C-reactive protein, aspggmgge am notrancf erase JFX?T)

]l A N o et e s f

Iz I Al TTOTT Aatlrotd W \I'\I_I), allu allll 1 cdal

a&)?gza%@ body (ANA), 8‘6%

ACR 50 28% 35%

ACR 70 12% 15%

[00201] These results demonstrate that TRU-015 is effec’;ive at treating

rheumatoid arthritis. TRU-015 therapy provides exposures to a drug that are

generally dose proportional and which demonstrate a serum half-life similar to

that seen with larger protein therapeutics. A dose response was observed

with treatment with TRU-015; with B cell depletion generally increased in

degree and duration with increasing dose of TRU-015, showing 100%
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nmyosi tis-specific anti bodies (MSA), and anti body to

extractabl e nucl ear antigens. 27. The nethod of claim
wQZoomoer2e8 N adm ni stration of the CD20-speci fi BCDOUSZIIO6IOR8961

nol ecul e results in a reduction in creatine kinase

(CK) levels. 26. The nethod of any one of clainms 2, 9,

Hrnidtion & i S aandeR Rea St megaﬁbeaweutﬁa}'zmg
H?ﬁ.baateégqg TRUS @ B REhdtieEeldtdd® §aeond agent s

ect romthe group consisting of a second B-cel
3082 ¥ uBErSIS: FRuRRRNEns SndXRat SR, e IR EFas ot forth
nmethedbote dluatratn?é exdimpma’aretm(p@etem’nb agpemto teose skilled in the
selected fro r ou |st|n of non- steroi

it CoRpearbonY BHaaEiRGA DeF 20aRar ebpapended claims
@Hd)%‘ﬁfeétd#édé 11 ,ﬁg@,ﬁf@orﬂodl fying antirheumatic drugs

DMARDs) ‘for the treatnment of arthritis, and biologic

response nodifiers. 29. A nethod of treating an
i ndi vi dual havi ng or suspected of having an cancer
associated with aberrant B cell activity conprising
adm nistering to the individual a therapeutically
effective single dose of a CD20-specific binding
nol ecul e. 30. The nethod of claim?29 wherein the
cancer is selected fromthe group consisting of a B
cell lynphoma, a B cell |eukem a, and a B cel
nmyeloma. 3 1. The nethod of claim?29 or 30 wherein the
cancer is selected fromthe group consisting of
Hodgki n' s di sease, non- Hodgki nsl ynphona, centra
nervous system | ynphoma, acute |ynphobl astic | eukem a,
chronic | ynphocytic | eukemia, Hairy cell |eukem a,
chronic nyoblastic | eukem a, small |ynphocytic
| ynphoma, B-cell prol ynphocytic | eukem a,
| ynphopl asmacytic | ynphoma, spl enic marginal zone
| ynphoma, plasma cell nyeloma, solitary plasmacyt oma
of bone, extraosseous plasmacytom, extranoda
mar gi nal zone B-cell |ynphoma of nucosa-associ at ed
(MALT) |ynphoid tissue, nodal marginal zone B-cel
| ynphorma, follicular |ynphoma, mantle cel
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| ynphorma, diffuse |large B-cell |ynphoma, nediastinal

(thymc) large B-cell |ynphoma, intravascul ar |arge
w@2@eloh42B8 mphoma, primary ef fusion | ynphoma, BeeRIUS1006/028961

| ynphome/ | eukem a, B-cell proliferations of uncertain

mal i gnant potential, |ynphomatoid granul omatosis, and

‘. | hoproliferative disorder. 32, Th
VRIS EEAIBER 18 Wher ei n t he nurber of B cells in

the individual is red 33 The methog, of cl aim 32
wherein & ool ogh SN Abirestio pHanTHERal Bodn SEFkeaged of
fsl'ga‘?lfﬁ\gag %li%ﬁa%%%s%%@téd it sPerf2in® 8Ccellt 46TRTty BbATTSING

nodes, tonsils, bone marrow, thynmus and
admeinistenmehtciiedndivichual & dberapeaticallyrefthative sngiedoseofB

C . 34.. The .nmethqd qf claim29 wherein the
(@ééc-??B@Eﬁﬁfsi-[’én%m@?(ﬂﬁc lecule is adninistered in
conjunction with a second agent. 35. The mnethod of

cl ai m 34 wher ei A hithsé epndatiggah indivisielbbhaedg for sospéeted of

roup consi sting of a second B-cel | specific¢ hindi
i a ghewmalic gigease, @praﬁ@wﬁgiefﬁiémn&t%#mtﬁﬁale@'a@%éﬁ

SRR R e A ol O RO SRR, b AP Ao

wherein the individual denonstrates at |east a partial
response t dtreatimentethwd bf claim CDRbersetief theupnatiti digease is
nmol ecul.e. 37. The method. of .claim 29 wherein .
Sriip e dos e e S, ordhBlate Rl ogio

t iR, RichRafshJBdias, Wiend¥h SBihenieMsLaper, juvenile rheumatoid
conparison to treatnment with rituxi mab and no other
Gotitish paaialis athiisRaynsgd syadrmpodeter € PYIOSTE,

L5 BB itpallos oA Siing fadughrm
Wﬂgbﬁti@. the CD20-specific binding nolecule is
CD20-specific small, nodul ar i mmunophar maceuti cal

(SMP) TRU-015. 40. The hod of ¢lai.m,39 wherein the .
CD20- speci ff¢ Sl\/ﬂj’ei”?tﬁﬂa‘%%P?ﬂ@?‘%\ﬂﬁ??@'%t%gge?ﬁﬁé%”'lﬂ“umato'd
ti0. 01 to about 50 ng/kg. 4 1. The nmethod of claim

4 erein the CD20-specific SMP is admnistered in a

dose range of about 0.015 to about 30 np/kg. . . i
5. The method of claim 4 wherein the administration of the

CD20-specific binding molecule results in an ACR score of 20.

6. The method of claim 4 wherein the number of B cells in a

biological sample of the individual is reduced.

7. The method of claim 4 wherein the expression of RANK

ligand in a biological sample of the individual is reduced.

8. The method of claim 6 or 7 wherein the biological sample

is blood, synovial fluid or synovial biopsy.

9. A method of treating an individual having or suspected of
having an inflammatory bowel disease comprising administering to the
individual a therapeutically effective single dose of CD20-specific binding

molecule.
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42. The nethod of claim4 1 wherein the CD20-specific
SMP is admnistered in a dose of about 0.01 5, about

wO203/012bout 0.1 5, about 0.5, about 1.5, abourCBUS2006/028961
about 15 or about 30 ng/kg. 43. The nethod of claim 39
wherei n the CD20-specific binding nolecule has an

30 M s, e mioheuedP of S R e gkl bove

CiIRBasy Rrsélbetelifish Mitle GRIBCEOSistaRy F Wadatilé ©elitef and Crohn’s
about 7 to about 30 days in vivo. 45. The nethod of

aflieas® of clains 1, 2, 9, 15, 2 1, 22 or 29 wherein
the admi nistration of the CD20- SpeCIfIC bi ndi ng

nmol ecul e reguyl ts Féahﬁ‘ﬂ% el )
in the indi wduatrh% ﬂHﬁtgL&ftg[é I;,n!)p 8 d gegfbrc?hns
ctliseasd5 wherein the nunber of B cells in the

i ndividual is reduced by at |east about 20% about

30% about % out 0% out Ooo about .70% ,.abo
50% about 489% of NaBBEOTSEEAE L WheEHR SgmidistauSh St the
CoRRosHnsdifid Sm@ld@;‘*nﬂ[bcﬂﬁi REUItE WQH"'IM Fdvethéritiin @ohﬁ‘% Disease

article of manufacture conpri si 20- speci f
bVt nAek éeDVé) seatedn thebeang aimutﬁ@ tq ab@uhaa umts

according to claim1l. 48. An article of nanufacture

conprising a m?hé%@hf)g%ﬂ}\dﬂ' W\Aﬂ?@ﬁ léld?mﬁ%ﬂaﬁ%n ofithe

| abel indicafin accordin o cla
aCDZcE)I-spmﬁflm’amdﬁmmre@uteamsultsm agreduﬁﬁibﬁorrsmmmtfdear anti-

bi ndj n | abe| cat| ng a neth
aeeor iRy ARG Ay B SaPeharPENGES GG S eibody
cg(@@ ?I ng a CD20-specific binding nolecule and a
bel Tndicating a method according to claim15. 5 1.
An article of manufacture conprising a CD20-specific
bi ndi ng nol 8ul eThadnethpdiné(claimd] @ whiergjn dherdiseasde is ulcerative
ag {:sdl ng toclaim?2 1. 52. An article of manufacture
ﬁlg i sing a CD20-specific binding nolecule and a
| abel indicating a nmethod according to claim23. 53.

An article 0f. mAuhsathHodrsf trstipig an indivadiaDvieesd dugpected of
bndln nDIe ule and a | abel indicating a nethaqd
a

2YPaianeentt @ﬁé\r%wsyﬁwat@mmv@mrq@a@a@meuwgg D

SRRSO ORI e FHBBRRG g b Ao of 20

specific binding molecule.

16.  The method of claim 15 wherein the central nervous
system autoimmune disease is selected from the group consisting of multiple
sclerosis, allergic encephalomyelitis, neuromyelitis optica, lupus myelitis and

lupus cerebritis.

17.  The method of claim 16 wherein the disease is multiple
sclerosis.

18. The method of claim 17 wherein administration of the
CD20-specific binding molecule result in a reduction in score on the
Expanded Disability Status Scale (EDSS) of at least 0.5.
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<170> Patentln version 3.3 <210> 1 <211> 1518 <212>

DNA <213> artificial sequence <220> <223> TRU 015
w@oiognueBeot i de <400> 1 aagcttgccg ccatggattt PCT/US2006/028961

t caagtgcag attttcagct tcctgctaat cagtgcttca 60

gt cat aat gt ccagaggaca aattgttctc tcccagtctc cagcaatcct

gtctgcatct 4g0 OPﬁ‘QQr@ﬁ&?‘é)gg%ﬁr‘gg%i@he%ﬁﬁrgeg@@g%se is allergic

gccagctcaa gt'gtaagtta ca
yueephadite ctcccccaaa ccctggattt atgccccatc caacctggcet
240 tctggagtcc ctgctcgett cagtggcagt gggtctggga

cctcttactc tctcagaatc .30 cagagt gg aggct gaaga |

t gct gccact %(g(t t gﬁ?@%@%‘%&g&&ﬁgg‘%ﬂgﬁ?@g&&&d'%@% is
asLAEAiyeligs Bpled.00gac caagctggag ctgaaagatg gcggtggctc
gggcggt ggt 420 ggat ct ggag gaggt gggag ct ¢t caggcet

tatctacagc agtctggggc tgagtcggtg 480 aggcctgggg
cct cagt gaa %gt gt/g(f'ﬁ Bod@ég’@ﬁ lag @ngodisishiehbaving oc agspected of

Ll T —
wftectine sagladgse ofadtDR0apeoiic Mindisd asslbaila, 660
gacaaat cct ccagcacagc ctacatgcag ctcagcagcc tgacatctga

20t aact ot ¢ Lot oot T ol par g 0o Reagsgult is selected
AR 9198 GRSUEEOHSiSHrgpds @é\gcsa‘éfc%@as%%‘éh{rgf ,@wg,gggeg&gﬁ@c

840 acatctccac cgtgctcagc acctgaactc ctggg
ogsedlifise GhusatSirauss syndoume cerraglobubnemygagent cell arteritis,

R R T -

clisepseg HugotPdclhstistvastgrisa Pg%ﬁﬁﬁ@ SHEHEd HRYa,

tacgaca gcacgtaccg tgtggtcagc 1080 gtcctcaccg
f@&'ﬁ@ja@a Pgb'gbggé%ﬂsg ragtﬂ@gtcadlggsggttlac%algas@suémg@erdﬁa:c
. accat.ctcea..
o PG G s SRR SR i terranean
ey nacroscopig palygmgyitis, QSogarg 8an droat) WABRott-Aldrich syndrome

12 tgacctgce. t caaagg cttctatcca agcgacatcg
@8@8@5‘%@5@3@%&3’%‘%{?”%2 0 gggcagccgg agaacaact a
caagaccacg cctcccgtgc tggactccga cggctccttc 1380

ttcct ct acaxgcaagChielvod of e3HRAL i Sy geag
cgtcttctca 1440 tgctccgtga tgcat ngg@gtg%t gcé@gggg ed of
davingcalt fiopajhisjafipomatoryooyopathy toetprising administering to the
individual a therapeutically effective single dose of a CD20-specific binding

molecule.

24.  The method of claim 23 wherein the inflammatory

myopathy is selected from the group consisting of polymyositis and
dermatomyositis.

25.  The method of claim 24 wherein administration of the
CD20-specific binding molecule results in a reduction in at least one of five

criteria set out in the Idiopathic Inflammatory Myopathy Criteria (IIMC)
assessment.

26. The method of claim 24 wherein administration of the

CD20-specific binding molecule results in a reduction in 1IM associated factors

- 68 -



ccgggt aaat gatctaga 1518 <210> 2 <211> 499 <212> PRT

<213> artificial sequence <220> <223> TRU- 015
w@oloypepss de <400> 2 Met Asp Phe G n Val G n | PET/BE®06/028961

Ser Phe Leu Leu lie Ser Ala Ser 1 5 10 15 Val H e Met

Ser Arg Ay Gn He Val Leu Ser Gn Ser Pro Ala He 20

. Th
Soisiielifthmaie S nsifg Snecithd iR (G} ialpta o'
TdghytyogehaseGhttolase, B-redatiye PeoteBde rasbartéfg @t(ﬁiéi?m@\r)kslf@ase

a
A BBt Akl gsRAL El Angiantiouplcar puisantibgy (ANA),
o 1 o |
TSR Bt 54 0 35038 i

JUBIgeNs. Ser Phe Asn Pro Pro Thr Phe Gy Ala Gy Thr
Lys Leu Gu Leu Lys 115 120 125 Asp Ay Gy Gy Ser

rad an A 2ty TEmaetbodf 2Gheifl &ipirdfatphof the

AcD26rspetifiz bihding A501d60e Y65ulfdin SRIdUEEbN Y erddtiheFiase (CK)
%s Lys Ala Ser Gy Tyr Thr Phe Thr Ser Tyr 165 170

n Met His Trp Val Lys Gn Thr Pro Arg G n Gy Leu
Gu Trp lie 180 185 190 Gy Ala lie Tyr Pro Gy Asn

Gy Asp Throgser The ndtbddflahy SnEBfclaims 2, 9, 15, 21 or 23

wherein the binding molecule is administered in conjunction with a second
agent.

27.  The method of claim 26 wherein the second agent is
selected from the group consisting of a second B-cell specific binding
molecule, a cytokine, a chemokine, a growth factor, and an

immunosuppressive agent.

28.  The method of claim 27 wherein the second agent is
selected from the group consisting of non-steroidal anti-inflammatory drugs
(NSAIDs), analgesiscs, glucocorticoids, disease-modifying antirheumatic
drugs (DMARDs) for the treatment of arthritis, and biologic response
modifiers.

29. A method of treating an individual having or suspected of
having an cancer associated with aberrant B cell activity comprising
administering to the individual a therapeutically effective single dose of a
CD20-specific binding molecule.

30. The method of claim 29 wherein the cancer is selected

from the group consisting of a B cell lymbhoma, a B cell leukemia, and a B
cell myeloma.

31.  The method of claim 29 or 30 wherein the cancer is

selected from the group consisting of Hodgkin's disease, non-Hodgkins
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195 200 205 Lys Gy Lys Ala Thr Leu Thr Val Asp Lys

Ser Ser Ser Thr Ala Tyr 210 215 220 Met G n Leu Ser
w®eso7he23sThr Ser G u Asp Ser Ala Val Tyr Phe (RGT/RR506/028961

230 235 240 Ala Arg Val Val Tyr Tyr Ser Asn Ser Tyr

Trp Tyr Phe Asp Val Trp 245 250 255 Ay Thr Gy Thr

}%p@ﬁwa}?én\@i' e?ﬁéuﬂégst%ﬂy@é}ﬁo 2 iﬁlge E@ﬁspr@ebjasiﬁgeukemia,
oo Iy hphodyic Ellkerais sy c%ﬂﬂet(ﬁtemi?r, oh@atic tgg/gbzaiggc
Joikae. SRRt meons -osl PEIRRSCKRIoaamia,
%ﬁpﬁﬁ%la%@%c lély_%%@? ﬁémé%ﬂalg r‘rél%%ﬂe\ﬁ}r/rﬁp%@avgksma cell
yselem Aslitany alasyacytmnay)ﬁ bé’ne extopaSsao@ pla@nmaciyoma, extra-
T e Wy W e
liksu& ModH rméér?ma@%énéﬁcé{ﬁlynﬁﬁ{orfrﬁé Woh%ﬁlaﬁ'lﬁn%l%&ngr fantle cell

Ala Pro lie 380 Gu hr Iie Ser
Lyraptpinacdiffusedansied3-cell Isrmah«mnﬁ mdl&@asébymga large B-cell

St 856 58 Ot oo

FBwk'ﬂylyrriBhOn%Il’euRémlé iBB-céll proliféraGbbs éﬁ@né@@anﬂ%ﬁ’li@aﬁt u
Gn Pro Au Asn Asn Tyr s Thr Thr Pro
m%emt@i 'xmh@wtwg@eu'%ﬁm@r amé eoay jargplaphe Phe

lHpRYproRfdrativeS disBicthr Val 450 455 460

32. The method of claim 29 wherein the number of B cells in
the individual is reduced.

33.  The method of claim 32 wherein a biological sample of
the individual selected from the group consisting of biood, tumor biopsy,
saliva, lymph nodes, tonsils, bone marrow, thymus and other lymphocyte-rich

tissue has a reduced number of B cells.

34.  The method of claim 29 wherein the CD20-specific

binding molecule is administered in conjunction with a second agent.

35.  The method of claim 34 wherein the second agent is
selected from the group consisting of a second B-cell specific binding
molecule, a cytokine, a chemokine, a growth factor, an immunosuppressive

agent, a chemotherapeutic agent and a radiotherapeutic agent.

36. The method of claim 29 wherein the individual

demonstrates at least a partial response 1o treatment with the CD20-specific
binding molecule.

37. The method of claim 29 wherein the individual

demonstrates a response to treatment with the CD20-binding molecule which
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Asp Lys Ser Arg Trp Gn Gn Gy Asn Val Phe Ser Cys
Ser Val Met 465 470 475 480 H's Qu Ala Leu H s Asn
wWoiR®70y4238Thr G n Lys Ser Leu Ser Leu Ser 485 4BOr/4SH$06/028961

Pro Ay Lys

is improved in comparison to treatment with rituximab and no other CD20-
binding molecule. |

38.  The method of claim 37 wherein the individual is also

administered rituximab.

39. The method of claim 1, 2, 9, 15, 21, 22 or 29 wherein the
CD20-specific binding molecule is CD20-specific small, modular
immunopharmaceutical (SMIP) TRU-015.

40.  The method of claim 39 wherein the CD20-specific SMIP
is administered in a dose range of about 0.01 to about 50 mg/kg.

41.  The method of claim 40 wherein the CD20-specific SMIP
is administered in a dose range of about 0.015 to about 30 mg/kg.

42.  The method of claim 41 wherein the CD20-specific SMIP
is administered in a dose of about 0.015, about 0.05, about 0.15, about 0.5,
about 1.5, about 5.0, about 15 or about 30 mg/kg.

43.  The method of claim 39 wherein the CD20-specific
binding molecule has an affinity for CD20 in the range of about 1 nM to about
30 nM.

44.  The method of claim 39 wherein the CD20-specific
binding molecule has a half-life of about 7 to about 30 days in vivo.

45.  The method of any one of claims 1, 2, 9, 15, 21, 22 or 29
wherein the administration of the CD20-specific binding molecule results in
reduction in the number of B cells in the individual by at least 20%.

46 The method of claim 45 wherein the number of B cells in
the individual is reduced by at least about 20%, about 30%, about 40%, about
50%, about 60%, about 70%, about 80%, about 90% or about 100% as a
result of CD20-specific binding molecule administration.
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47.  An article of manufacture comprising a CD20-specific
binding molecule and a label indicating a method according to claim 1.

48.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 2.

49.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 9.

50.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 15.

51.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 21.

52.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 23.

53.  An article of manufacture comprising a CD20-specific

binding molecule and a label indicating a method according to claim 29.
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