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LEPTOWCI N COVPOUNDS TECHNI CAL FI ELD OF THE | NVENTI ON
This invention relates to | eptomycin conpounds and
woredosod®7$ or maki ng and usi ng them BACKGROUNDPCFUIdBS/019641

| NVENT! ON W eRER FOR TREATIE: MUSTIRLEACIERGSR -

anti-mcroprar matural product orrginarty rsofated

from St eptonyces spp., as reported in Hokanson et al.,
FleldU 4. 17104 O (1988) and Nettleton et al, US 4,792,522
-—@i@é‘éﬁl——{eptonym n BLMBis the archetype of a natural

prihet lpodsen”t ametitym cerfcems exdthbds fastreating llnelppb iryleriosis MBI in g subject

usmg%ge%{a égt%ﬁe&xn gggg{%l c ¥ gﬁ@igggete \glggggtcag%ogor such

use. chain haV| ng a 6E, 82 and a 12E, 14E di ene system
| ocated of f C5. A nitronethyl val erol actone LMB anal og
has been found to be inactive, whereas biotinylated
Backerd/Rdjofithe hwentiof ound to be active, suggesting that the
2, 3-dehydro- d-val erol §fi@fiesatiosst ure is a crucial
phar macophore. Kudo et al, Exp. Cell Res. 1998 242,
54dulsale ScigassdMs) iy rn piremaiont tsrdemyelinalng degenggative disease of the

humaﬁ‘@@t{tﬁg&r@guls @ys’téﬂ gehd)ent R DedriviRicdifiade thR Gﬁ&héizgiﬁox‘irhﬁely 300,000
etong’cm %lncludelepto cin A §b2’
perso&snwgtﬁuh % ﬁgtegs\l adgsfepipﬁ FOPRE ultk %%% l}gw(ng'ogg:t between
20 anh rA@ ar@81dPAnd@RABYs al. k%mwggym@)(sabmmmmo@ﬁn @lal. Neurology
Fﬁ? Ig\ﬁ)tol statin, and Ieeﬁg)furanl
S8:136 0% RIS OFF P heferpgtnepusndisapdendatsd @ Y Qrororsi Jpsonance
imagi8 k@rscilpaslse@ﬂﬁéhff)éﬁd pata)lagyemsbgwef blbﬁytaﬁuﬂfylﬁbﬁy@natdﬁal @ ucchinetti

et al.pgnu W“A@{g‘ﬂﬂr% WCQZHN(@;M] %i” ot mfsﬁts_ltsﬂf Cl_qu_'ge number of possible
comb@ﬁé&mﬁatsﬁmcﬁdﬁ@?sﬁrﬁl &, :brﬁhBedROCramﬂhheK&S bt Berebral, and

comiPPPTEY REPEESTFPBY Oﬂtff'ats A A g PR MS siecipty when
25- yeaﬂﬁdrépbdtlylc isGhdlideat HalfibEME phtidnts rl:(MBre b esiede walurwithiar 19 years of disease
e 5 5 Sr  O RL oS0 it e,
past MeRd, @fs Bdd, ndﬁoﬁ%&O&/n@ﬂfﬁéﬂk@tnAhts( WIB0i3 )diffiddlt tchdiagnebd dcauwse of the

non- sefmfg%cam@h@% éltggg,svkg 1]5:1?!6};]138 téllle vglsll):r%lesnt %g{ugplﬁ s?rﬂg?rgé d gl‘faostlc criteria
that Inedeéd seleMB tactinslogisal amivanghs, biochgstingf ot MRInssehse aervoleﬁ)dpmtmtlals and

cereb{os%lﬁgsllfg%d @%Stu#ﬁ@s{ gﬁglr %Jl%gqlg%&cgteﬁg gelg %thles geégxgl é)fﬁ@ of scattered
lesiorST\THe, cefitral ABARmMatt&Reecurang atrliffaend tiBes axablhot ekplaihéd bt othﬁr etiologies
such ﬁaltnﬁerc%onl §;bs?lﬁarédés6)?c%g ('Yé %@? f{n%%g éi%%t%gr @ﬁ&ﬂmalﬁ%kb‘ldgnrﬁlezﬁbl’ 50:121-7
(2001)). MS has four patterns of disease: relapsing-remitting MS (RRMS; 80%-85% of cases at

onset), primary progressive MS (PPMS; 10%—-15% at onset), progressive relapsing MS (PRMS; 5% at
onset); and secondary progressive MS (SPMS) (Kremenchutzky ef al. Brain 122 (Pt 10):1941-50
(1999); Confavreux et al. N Engl J Med 343(20):1430-8 (2000)). An estimated 50% of patients with
RRMS will develop SPMS in 10 years, and up to 90% of RRMS patients will eventually develop
SPMS (Weinshenker et al. Brain 112(Pt 1):133—46 (1989)).

Currently, six drugs in four classes are approved in the United States for the treatment of
RRMS, whereas no drugs have been approved for PPMS. The RRMS treatments include the
following: interferon class, IFN-beta-la (REBIF® and AVONEX®) and IFN-beta-1b
(BETASERON®); glatiramer acetate (COPAXONE®), a polypeptide; natalizumab (TYSABRI®); and
mitoxantrone (NOVANTRONE®), a cytotoxic agent. Other drugs have been used with varying

1



10

15

20

25

30

35

at, cited supra. However, LMB exhibits remarkabl e
cytotoxicity towards mammal i an cells (Hanmanoto et al,
wd 200801798 ot i cs 1983, 36 (6), 639-645), tenperrP@myUs1085/019641
attractiveness as an anti-cancer agent. Thus, a phase
degrees ofr sugpesy finglgdigvaditighiterads, imethporptey lj:éclp@osphamlde azathioprine, and

intravEnthd SRBLNuRbiYbulihN B 6ékREToft &n‘egﬁnsﬂpfrdbemfegtments are relatively
promsi'ng anti-cancer agents that exhibit LM

modegi d+30)p)t fpr plapsarate andsrevensioncof disgbiling i Wse@tseageﬁfsd &Y two recent

meta-maﬁg&r{mmhwa aﬁﬁ&;&%@[%”%ﬁ"'sb*@z@mmbef of bacteria and

from whi nunber of derivatives were
' @hét&qlcﬁlwmgs @taluaﬂed ofRPlihRGhJREBALIRR: addnfiriaNs) mcludmg tumor
1998, 64 (2), 714-720): 26-hydr oxgll eptonycin B, 4,
necrogs fgiar-ghiblire AYaliered peptids. lighnels i BiFe pres ief! Fatsr %ﬁdmproved MS

(Lenel‘c%ﬂt Ml Saeﬂglgtﬁmw ardueand eRt ORMELE, Br BritisRadantisevs/MRI
hi's approach fers fromseveral drawbacks. The

Neuralagy G TRT<68 (6395 rB;Pl?lgPVP it @lnatMesiRRO0: BTl P Oneggratum appears in
Natmggrmut@@od)ypes of functional groups introduced were
imted and the positions into which they were
:j mthe Qfl¢doashane view heVI8 Zatd phyRioksgly Udh m@dt the 1ﬁﬁﬁh1ﬁiﬁiinl i€ principally
er|v ucture activit ations
e b1 Ohind BB ABEPAHEs e 3 PR FofFR-beta and
glatir@wep @bkl desRases Btldo nof fally pROEPEoEfenéd Mixaceftati@R ok BGumulation of
di b@nvol ving a total of 101 bacterial and fungal
15851 ai ns) . The bi oconversion yields were often | ow. _
Thllf‘l% emas%m?e &e s H%!)r\ﬁleco%pﬁﬁgn?qgggﬁ%rg ?ff&ahéﬂl l?ﬁ:grll lsilgglkﬂmll%k&nized for
decadd%ss evadehneed bBFﬂuﬂi'sl@WM&R\OIIEFCWhEDalndN&N'lfn@NSttdﬁngz_ithécalsIgG synthesis
in did &ﬁ@ eritebilleS 118 O(@l?i%ﬁ A ﬂk&%zd?ﬁ R ﬁgfﬂt%gg MeBIaNg & Ann Neurol

ucture according to fornmula |
50: 12Wdr2ﬂ®ld eAntdexssdnl ey ala EeepVeybled: 243t Blr @00R AP 1Connas ot Watiodpgy 59:51-33

: (zoozgy %@Eﬁ&nm é,ﬂg%ganypoaw [B'e‘reBJES rfr%ﬁfl%ht \eﬂa%{seér{aaiiereged%tmlhecal TsM

H, ~Cl-C5 kenyl , or
synthesp- @ehlekymh M@a@lﬁﬁam agtiyity pad Md‘@n% IpyedHtorG!f 1Tye ekt outcomes

(Rudlggetq_? {4(1% ?H(Yr] 119005 %9?)5 72k By 4872 85)1%1 Jﬂi SIabXbGON) Izquierdo et al.

ccoa()/ het erocy¢lic noiety
Acta Nigyen! SravdRa’:1 5568 QO clintly, ) ReoirtSedOR 152 (O3l ot al. Ann
Neungbj},cy%(zd@ggw ded that R3 is not Hwhen mis O0; R4 is

H, Cl1-C al kyl, C2-C5 al kenyl, C2-C5 al kynyl, aryl,

C?/AEltfxﬁH[M ,antﬁHodEs hﬁlltlﬁn@cysgshd CITrllﬁ(iBlhelt(MBPR5?ﬂdS Ihyelhfilrgédendmcyte
a - al Kkenyl , - a n ar CycCl oa .

eiveofforl IQBDIRHE orra epeT g TSy BpLESR Syl P ey g rlapsing
formsi & M (RéindT2r al. K§ajn C2-2047-BloKe9nph;, Edgler Gh MaIK gely 7(5):285-9 (2001)).

a fl yor e cent. .mo . Qr

AntilSin i s o i, PGP AP P GRS BEOEAREBpr g Brain
122:2047-50(1999); Begg & ,al MuloSclak W 1EREr98d001); Andersson et al. Eur J Neurol 9:243—
51 (2002)). Additional types of antibodies such as anti-ganglioside antibodies or anti-neurofilament
antibodies have been observed in patients with MS (Mata et al. Mult Scler 5:379-88 (1999);
Sadatipour et al. Ann Neurol 44:980-3 (1998)). A recent report indicated that the presence of serum

anti-MOG and anti-MBP antibodies was a strong predictor of progression from a clinically isolated
demyelinating event to definite RRMS (Berger et al. N Engl J Med 349:139-45 (2003)). The adjusted
hazard ratio for experiencing an exacerbation was 76.5 for patients who were seropositive for both

antibodies and 31.6 for patients who were seropositive only for anti-MOG.

An international pathology consortium found that antibodies bound to myelin are present in
the majority of patients with MS, with plasma cells and B cells also found in MS lesions, providing
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ni trogen-cont ai ni ng heterocyclic ring structure; R10
iIs CH3 or CH2ZOH, R11 is Hor OH R12 is CH3, CH2CHS3;
W(moo@Iﬂ(MCH 3; and one of R13 and R14 is H orP@@Bsmnzi019641
,,,,, g othepnm H, QJ y.€ a second enbodi nent, there is
o 3 semorboR oMb <Brmqaﬁgndtw@gtprlmb.fﬁw@staas.@wéf(l958) Esiri

M. Nélﬁ{p%%l gﬁJ w%B"JPé :b 9 Qg)fi@f) MRk LN, Nﬁﬁletdajr 19@—5 ngd) Lucchinetti et

2 f et Tve anpunt a com pound
al. ArmYeurvl 6%707Th7e(4089)géY1n&6é¢th canl Beb d"‘é’é[n%le%%%ll (2001)) B cells are

detecfabl@ %Hh@ ldSy o@{)zméﬂ@ Ryt M’@‘%Ld ﬁ@%ﬁ%‘énce b Ekla‘&%l\} ﬁfgh pﬁ)f)@lrtfoﬂ 3f B cells

cancer, prostate cancer, or Ieukem a cel
may beaprgdictiveedl] mergrreysse élsmyl#mrq:msﬁlpn drepok e aé Bmm 124(Pt 11) 2169-76
(200 ((%)HP\/) associ ated cervical cancer cell or a bl adder

ancer cell. In a third enbodi nent, there is provided

a Iﬁ%hlkjaﬁs ®fth Rread mg)s&mmpﬁlwl&luls fsﬁ{d%rhé/ %tdklﬁﬁai%ortedly depleted
r|S|ngamn|ster|n oapatlent sufferin

periplgd 1 R B ORpH PSRt S REdale WmPRcPD oSl P il jn some patients
(Pran@a‘télﬁret bV Yeangnte0Supfl1 £ POP. 02843 93f (2t)b\3)8 cway @mzzl OPrelithi€ry Results

rollferatlve dj sease so treated be can
fom g2l & Pl OBl inc b |ONGOh P 4BV Dol Americas
ComibS Y R s REHCA  Tr &limdn® Ketilviple SB¥efRis ACTRIMS 20-1 (October, 2003)). See

hyper prolj t|ve seasge _can bhe HPV- oci ateqd . ..
aiso G gt B TBRRELH 810 blEHBE REGHERT “ATHE DRLCTLRed in Newomyeliis
OpticR b Rdpaddy Wokseniag mmas&l ScleBSRe 8calidgyof BreMaiTabad. Werof. QA1 2004).

enbodi nment, there is provided the use of a conpound of

thi s invention dDRe Adtibogiceneal Ehdrapy Dierewittedi cament f or

treating a hyperproliferative di sease, which can be

c alppeunhocyes precing of yaryr tipes of whitecdpod qeush@rownd:@rthe ope plagpw during

the pﬁ@&g of her&&&%te@ig e Thab Gk two %ajér%bﬁ%cﬁls oﬂyﬁﬁ)ho{i&@ B ¥ Hrftlocytes (B

PV-'associ at ed cervi cal cancer
cells)@aMégrmphth%f (Ticelish Eredaphesries of paicdar igtersptdigreiee B cells.
pharnmaceutical. fornul ation conpr|3|ng a conmpound of
£ el FRABER 1+1in ORGSR PIOQFRVe the alyoR pising an antigen-binding

antlb&lgibﬁdﬁeﬁ%@ﬂ surfab& 'WhénSa RHVRE @A dird chddthed t&fantlgﬁﬁlf&l wHidhGits
t he ex p rt

memlga P&{yégsl)ﬁfl %ZJI%EQCC %Om ttp g}vllfgd S Ya 1F$Pégg§1|é¥ gf}(tjerentlate
into n@@idry Bncelh; aad efifdtbor bells @511edamamt cellf”. :Maﬁum BBtk Iﬁeéié)rodgdi\ @ife span
0.this invention. In a seven fg nbodi e
I

and cm,twﬁe @éiaprgssméadle 8f’uridra§31fqdﬁ du tléeosalélp s%egﬂigg as tl?e orlglnal parent
cell. PRSP delb ﬂ@n@@fﬁd&e&ﬁdﬁfﬂrﬂ@-bbmc&nﬁmdyebﬂt 1n§btfdfp®ddubtghé iditody in a

fom%acgag &ﬁ%%n%ets a trer%P(%éﬁg %%ctlv Fﬁmﬁ\int Oflimmunity.

Defhel’ﬂDZOQﬁﬁgenNIb’cydal'ledmraﬁ Balymp]plicmnadtﬂw]edsimeﬂtlhmmngen Bp35)
in drocar

isa h{/fi{%pé}lgglgiriarfslng& %3%%8 e1n Vf’l Lamp culzgt wel ?19of approm ateli] aé’SI l{ylocated on
pre-Baind imatupoB tynghodyges §Valeraine equl. JCBzoaldhyfn 264(‘1@].1 KBZ-&IIW [(}989); and

\Y WO hrase referrindone
Emfe?j et glﬁ }:'Iglt % ﬁg?%h ’}1’7 6{ \ﬁSEg e an nfigen is'a B xpr s%en atgre%[er {ha1990A> of
B-celt tma- I{Icmﬂglglesnymlmamas @ﬂ{II)l(Amc)erson et a/mBioei 636®: 14243 (b984)) but is not

ot s fied
foundC (}n h%glatop]out: H: ste]m ceﬂ é gfo Bﬁglls normal plas a céiklog ot[llxercrﬁl}rgzﬁ ri]lSSLlCS q edder et
al. J. Opeiaroh aB$(9) F3P3P (I%ﬁ)&dCEW Eg'glmis :DTeatiy smpih)enl thchgﬂmatlon process for
cell cyc}féj IRGA anla differentiation (Tedder et al., supra) and possibly functions as a calcium ion
channel (Tedder et al. J. Cell. Biochem. 14D:195 (1990)).
Given the expression of CD20 in B-cell lymphomas, this antigen can serve as a candidate for

“targeting” of such lymphomas. In essence, such targeting can be generalized as follows: antibodies

specific to the CD20 surface antigen of B cells are administered to a patient. These anti-CD20
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noi ety having at | east one carbon-carbon doubl e bond
and the specified nunber of carbon atonB inits
wo onvgasto7ehai n portion (e.g., as in "C al kenyl PECT/UEROTB19641

anioiS LR 5T o P peng b e B At et

the arﬁlbﬁdyr‘tkmmd @ttenED20sutfae alnagbge@y 1€k ad the laevtrw;tm)an@aeplem%fe

e rbon iS ot S rom?2 t
neonliplE HESS T “AocHion B e st rBRaseHE B hiite dhopggpig destroy
the tumeacHs banor[)ﬁgatedm(aihk ¥nt8 QD30 ardtilbBCkusH that tBOigetis EeaNEANgSdelivered”

tothcha n hﬁ rbon nnlﬁﬁ% havi g at | east. one
cISPRIEHC € ar o n fsP?cﬁ‘IV%o ?fpéoﬁﬁh REMaNy ZOpkis (o flesinishs tuger; the
specxﬁcazrpbmaclataﬂ ive d¢térnmteﬁ bly ﬂ{égﬁﬂkulﬁﬁ'@hmmrabtlwaly (tllﬁlt( 3. utx}lz'éa ahd) thus,
N yny
the avaﬁ%’lﬁ 13 f°a¥h6§ " tarﬁﬁ F’§§}éeaél$%0f %’Pg‘?nncﬁn ¥ EHY E\in QF‘E‘ ¥yl group
h éRtieRgtukima (RITIAX AN@pahibodyeit 0 GEnetithlly hﬁglh&&gﬁzﬁﬁr}eﬁb &ufine/human

Qrhion) 4ok ere e er of .carbon B IS not. "
oot b biyes Sl F PP RGeS e Bryaled -cmer in
Us Pa:dmNn :pb%tlim issucdApyil 7, 1988 (¥sndariorngtal. D RETUY ASIENS Indicktb @ fbr the

| d, bi [ . f d ..
treatn%r f)cgata tslul)ﬁl ra ;gsegglbr&&acz?e}y hog%—%!%(gecé}'g?lpcgurlgr @égo-wgmv%,&-ﬁell non-
Hodghg’szyamd)ambofn atr@mBchanisth €aatiom guqhesrltalveme(rﬁ)nstrzsmhat RITUXAN®

binds anﬁm éofnp[&:f%lﬁtt al?ﬁ |1}8esp[ {}1190'13’ 13 celll H?Vﬁ%ﬁ?@&gﬁ%{ﬂﬁ% -dependent

0Xazo
Cytothmltaﬁ@)ﬁj‘] (Rd.ff'ﬂt all 8ol $3(2):4etdhi(E9a))yAddidianaly, it haddighfidant activity
in ass%?gqg'I aﬂ(g ldepeBXénlt géllu%r g:)ft&lf) 1cel f %ﬁdﬁﬁa%’ kllotrep %%eilfl}rfg%ilfUXAN® has
been @Pwamaw antlhEﬂlzfeltathﬁfgbty in, tnbacrktbxxazioieyﬂlqoxﬁ@mmmhdsa}e ayd to induce
u
apoptgslr!s' cﬂ%!:ﬂ}n%hrlci &Fér LCr 0% a&}?ﬁfﬂ)ﬂﬁﬁub&ﬁ% c#o n8 %PaYon’eY et all Blood

benzi m’dazo
88(10¢p37a 61 19AN Smwyrbembm RIAIUXANG azd)(dy:tnothbspms smlttmmszlmb ylkq been

obser\Q@ @%ﬁeﬁ%%@ yﬂl 'pallagxﬂgr m@ s¢ ﬁltz% Z;!pééLlStant huﬁnan B-cell

benzof urazany benzot hi opyr any
lymphopg ¢1i hiyes to thg@@mmaﬁfms of fexsrybetr, CRIP, Vﬁal;ﬁhdxhlyhe;rmtmh and ricin
(Demﬁml Gﬂ&l a@dﬂgyr!IChesz{hEWJ) & 1&9!09%?7#&)@ Is PZ@S 1'7'?38(15 lb&i)) In vivo
cl oal means _an optiona stitut
preclinigy aquélﬁséwvg phowmdhat BFHPQSN@%P!EW B eeltsi fronethe pérgpheral blood, lymph
nodes rhyld rb@,ceaﬁm Jﬂcplgmﬁ)ygﬁfs lthkdds, %ié%ﬁlﬂmlytlwgh ear%age& afd%ef-

car_bons per rin
medlafeélpf%%ﬁsesf(ﬁgfédt %lfl?f’de?-”é?éi“é? é‘f5e(d9%')) unsaturated C - C7

C RiQAEWE Wh€appkdiBd infEXETRteA KYatds YIPNQ\%IH}BXJ 199 ARG t@f&%@r{gﬁt of patients
|ncl%de cycl opropyl, cl obut cycl opent

with rﬁlwp ctory, Z‘f’l’%?ﬂ?[?f fg){hcu]:ayg éQ, A3yl nqglyléqd@én@ ¢\yymphoma (NHL) at
a dose(bYQVDﬂQ’dé exbkly B d@b@ﬁﬁhﬂpﬁl 2001 )/th@i:&ﬁﬂl and W&drﬁ :hstraﬁlé)n (FDA)

bstituted with an ar noi ety
appro G TSRS o St OBt o gL RgRemlpgekly o four doses)

and arﬁ))daﬂﬁbﬁaﬂ? d@éingl ngxﬁetﬂ@%Jekl% RIIRNRAL dhids). Thed ﬁe@/é Qé/eln%d?é'!han 300,000
noethyl ridinyl, and the lik

patient ﬁliB?Sé‘Fa fgimab brar aiewfllﬁr@y ror a)rcmnlvéia@?rbwlunsnunﬁwn@ssant or

chemottierappitic@fsgs. Patiehtd fivetaléb 86bn tlebted Witk RitKiAhS S5 1B4intenance therapy for
C or _nonaronatic rong syste

satyrated, aro
up to LR R L8l G2 T oS AR Bl . AClpconcol
204mﬂ17ammb¢red bicyclic, or 10 to 15 nenbered tricyclic

r st e ich has at | east one_heteroatomin at
| BT Blp Besm S 8O MAEnantaB R eyfsorders, in
which BB:aHESana ati@ireibodiysClppeat f pMYi (Gbletik GisdabdghttfpBisRIRdy SEM s s al.

P N ST

symptdnisarfiridum@loaithis (R0 r(EeahJﬁe eMN DG BeMRDiOBRREY S mm)b €mery et
oxi di zed and the N optionally may be quarterni zed.
Exenpl ary nonocyclic hetergpcyclic ring systens i ncl ude
pyrrolidinyl, pyrrolyl, biotinyl, indolyl, pyrazolyl,
oxetanyl, pyrazolinyl, imdazolyl, imdazolinyl,
i m dazol i di nyl, oxazolyl, oxazolidinyl, isoxazolinyl,
i soxazol yl , thi zaol yl, thiadiazolyl, thiazolidinyl,
|soth|azolyl |sothiazolidinyl, furyl,

o,
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t hi enyl, oxadi azolyl, piperidinyl, piperazinyl,
2- oxopi rerazi nyl, 2-oxopiperidinyl, 2-
wozepssimaes i di nyl, 2- oxazeplnyl azepi nyl , PCTnmmmyawau
N—oxo

i | | | ridyl
al. ¥ g'(yfeqsp gﬁnﬁ%q &y %g Mg@b r‘mus (Riganbegg z@rrtlgéyr@fﬂ% er 5: 15¥ 9 (2003);
Leanar@w@wrms IRk QRYAEIRTB-7 ﬁQ@GZ))aHMQ\EIfétﬂ'ﬂbﬂBUJyﬁﬁyﬂm NAFRRGs ol Leuk

hollng t_ hi onor phol i nyl, thi orxi or phol
Lympé«amér Hiiede? (QOADY ﬁB‘PBHB‘MCﬁWm% (#g2crsal er'gataﬁc’&lf@gé KE-8ne002)

(ermtﬁﬁta{)ﬁelabédﬁ Haémdtalggz@l?(@t 3B6@T000)), AtPNADY neuropathy (Pestronk et al. J Neurol
i SO azolidin thietanyl, thiiranyl, tetrazol

Neurqslur(gaPZs]y try 7éﬁ1§¥ 9}(@%&3& Waneaﬂastxf: ﬁgsoplioklés mysiclonps YR ome (Pranzatelli
etal. b\@&,%rogp mb@ppﬂu) P@BS 28 Agbyci@oz;y aﬁcwelayslmg ﬁ&ﬁtﬁb@ﬂnhwle sclerosis

razo

(RRI\E%](Q@ﬁ%qty (abﬁtFﬁlcén zéﬂh% Amﬁlglégeﬁtxyg of tﬁg HgHeAs >§jomm1ttees for Research

and ]’fr&hﬁ'&k alzmhmble sersidgti @@ql(ycbm))t hi enyl, fur any I,

qu inyl, yl plpera2|nyl

pi fbé’msa {IHdy %2%91? pasi bgeri GoBfHClrd dPaRaE W&h g}eamﬁtowhﬁ%s (RA),
provi&idP38-wbel Bllow-Lip Hat@ ¥REARt LarldefhHEy &fmtuﬁmst(mwy @8lalOMrthritis Rheum

450 R PPy a7 O i d OV LN Py oGl gaints

were SYBABraddd@ies to fRlitfamail #moNethOirdxatd SRituRinfdbENDE,, RifRIngab plus

meo gL sie8 Min B Pt T b e R wes |

g adnilyistore iMifavedbaklyéd Ways Kiahd 15. MinfubidnSdfiRifuLinfab @/incled patlents with RA

nds, t hat are chenj cal st abl e. and that can
were SO R Cintme PR A PRl AP icBUts ¢t 1t GiEpgvetg cvent
durinf Frir Mgt hﬁﬁkﬁonﬂ@dmﬁa&ﬁtvhthﬂ@%ﬁdﬂpatldﬁls&éﬁahﬁfg pidcelsa)i Oadrhlg the majority

o AL S LS S AR ) S 8 s s

all tr@trﬁ«m(g;rpupsy Thaakkiglaootyl, of th@foO&:z}théme(\)ﬁnts adrnigyfoyr arms over the 48
week§ji glllc&lo ere rr%f%htly more i 0% uen!( ¥ elrgil 1m%%%"[f)§é?@ Y%‘% mcuﬂ:ncergf infections
was Wﬁéltberaocz:yl (abmamllrgmupd [ "Hiekgdaa mtenazf seraduk arfcrylbram thie RAt}httlcnt population
was 4aé % rtl 5](1) dtlentyy%grgal k% 1ts n)lgvaeF t(})l 1? {hg a?t.T {f(i{’lf%&p) % i?gllrl Eﬁé ﬁioospltal
admlaiolnmxBA@aﬂmtg(P ,57 a¢r|490 p:meomprs}aneycbrtehmDmoqmmumty-based epidemiologic
s S AL B B Dy o0, 20 L ik i

s UBstrefonted $a¢®) pioble OQRRy)hmalainla@nyll numbr ofipdtignty With neurologic

dlsorﬁ% gltﬁiélﬁglé %{it? Lgl a2 lehglrd’&{r )5 ?lr g FUJ%%[ N?{;lgsu?é Fsychiatry 74:485-
9 (2008 ropipHloIsHyAosIoNEABT N ranzagiiieoryNeurabofO(HPRUXPPS 128:A395

(zooﬂwg‘)g&%s%é%ﬂemrﬁ&m ?9§9;;u@ m@e ’1511%fR1tux1mab in MS

e substitudent cycl oal
(abstraetdEighth dmoea) Megtingdaf| Ithqmn@tca%@ormnétquSrfmﬁ@ﬁ%clt @dtThvraéeenr m
Multlgfér@ﬁfosi@ Qﬁ—la(&@ml')ﬁ @Q@s@rﬂgfr% h¥t réﬁclnﬁﬁ: inecglcélﬁgﬂrmyﬂn an ongomg
| keny roxya al oal dr ox
mvesh%tq;-spg]skrg@(mal 2/ %’g,)agﬁéjtu)gmlp@aqomy]nanm Vklfh 18WTfPF6&'IbRt? N—beta) or
glatlrgrhé}lakéfét@m sﬂﬁj@éti‘%lth Rﬁmsrt@rosélétlﬁyl s@qg}a'j‘ Q030 treated subjects was admitted
? am no. Unless particular stereoisoners are

to theslpama foeeNeryehit Abrervatienc ficeexgerienpipg mogspte &yeipind gigerm éflowing the
first J%ﬁmgn @{tRlﬁlengbeMﬁfgtheg&ﬁe[r@QGﬁEkttse([orﬂpﬂztéa tRd folCinRlsRh regimen without

formul a, by depiction of a“doubl ebond as having or Z
any renoried aluetse ®6RSi n a structural formula, or by use

St e RRGRE PAtst: bR @Jnlcaﬁm@ @ma gﬁtﬁioule%clu@é ﬂJs Patent Nos.
st ereoi sohers are includ W thin e SC

S TGN, S 086 DDAl aBSG e el s HE RO WETSSS, US

2003/008H80R1US 2d08/6682 1 2L, WR0b5609596H, ©:8102065/0 14788 sViadi@ion et al ), US Patent
enantloners dlastereoners geonetrlcal | SoONners, and

conbi nati ons and ni xtures thereof are all enconpassed
by the present invention. Polynorphic crystalline
fornms and sol vates are al so enconpassed within the
scope of this invention. "Pharmaceutically acceptable
ester” means an ester that hydrolyzes in vivo (for
exanple |n the hunan body) to produce t he parent

o N R " o o
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se activity simlar to that of the parent conpound.
Suitabl e ester groups include, without Iimtation,
wo bwsai™es i ved from pharnmaceuti cal |y accept abl BCT/US2005/019641

o6 SIS P 5 S BB Bk 13 S Bireas
Lopei/ﬂﬂu %@ﬁ@o ed)doymw analdsezmh/omezt wmroato@ézmhme&wd)nwo

han six ca

2000/ F6F (Rre skl oabisf 8 Cigrsiiontay B0 § G Geraer and

Whlte?cWMb@@ BF0466 (Whitd 88 Grmu%gmtmzoomdl@uhw$mgﬂommm WO
Phar maceutical ly acce

E | e saltsq\ﬁe(ﬁrbr salts of HP
2001/343p4 (Hengwpddiamdaraph IS 200000964 2pd § A7t pd Hariharan);
US 2000/00 266 ardioW 82001/74388 G$annsl SNE W81 2002/005 8010 Ha Ak, NQUUSW

S e e AN R o BTN R T
WO 2001¢1859 (thitd, .); ©S beres 128k bh @WZU0R/3670 (Reff,0lh;av 0edoh§60955

s o SRS SN TERR  S e vs

Pateni Wo. ®,19 U 8EdldavV O Ne9g/56308 YRt o aSX WP B8/58964 (Raju, S.); WO 1999/22764

sl DEMBESUH T4 SAEECEL BT TR AL ST Do

6,528 303 id, UDPatéHA 0 66538128 dliisogi@ler @.)SWID 1080/4XHR (Predfi) &1); WO

2000 RO E5 000 P Bt B by S AR ARDRH e

2001/mE3at (dlllef @idrPrafa), LcI00conPRe6 (Grewilf 1); Hsszama‘/mlcﬂmxt(l)resta L.); WO

ounsE3{Thy 8 05y CSSH OB BB S L 0 B3R Bl vg

2005/600G6P{CHah,eA. B CiS0aSI00321 T0A IBkiesini anel ;IS ZO(DWE%DQHI\(Bdmetta P.);

f [ ' h | h
s A FRA RSB £ B LKA AEEE0L OEL o U OB ) fams o
al); [Fﬂﬂmﬂmyﬂbsgéﬂ@kﬁs@hm 180, 5 mlhl)i)dré)mmmp 5662 832 (Robmson et al); US
Pat NG ‘@ i 1gﬁbf lﬁlgﬁlgsfc:’h e?'alggl‘?$ E§t9.+ fb{ér 6 5%4S§%H1 %o@zg@& | (Barbera-Guillem,
E); Vdéﬁ@&lﬁd%ff @arberlGrtilleng [By); HE2R0600T9 ldﬂghma@eweGdgem ekd.); WO
2000/@%& I(](Solde%l%grg{ @S%Oﬂp&%bﬁq ngl t\%él’)n §C 42 E}éz ol&ﬂ%eﬁ% %}dnl-ilaélsen); Us
2003628613 and WQRSOYESS2 mmecm YPNORE0/Q582Helfintsintsed dndifapsen); WO
2000/965%? 8%&1%& PP dzoﬂ}/‘gﬁ%s?, ig\évtom;&%ﬁ RsentiR utg,h?pa%hlt \8nd, §68,506 (Ghetic

I C, so I ncl are salt
et al.)aWP Ratentd¥od 6,360:393 and U8r289216Q44 84r{§otdarberd, Po; Ul %03&{]26%01 (Weiner

and Pﬁﬁlggrhgwpczgaﬁi% géﬁg@hﬁ& Lﬁ)oms@o@f/ocﬁ@é@%mg{étgz)aw@s

cont ai ns bot h bas’ d
2003/AI6ET 6 esmanB01 WRAODH R4 (RGOSR EHHBIAB T F 706 (Wokn et al )
WO Bbi/hRkoA PRSI §§é§lfj r§l§b(§b3ﬁ%¢§18 eBorAkial Wzd@@@émh:; and WO

);
i nvention Includés wWithinits SCop odr u

S
2003/ HBb Fmeent cHNVS S0PHAZHR 18 Botn Gt gy ONAONHS 7 B (Shenoy et al)

WO 2064)6328bs {W'&Iﬁ b Apahd % botalsey RS (HaYdeh 1R dSREMH! OS@'é%otUSqtatent No.
are read Convertl le in vivointo the re

5,549 BBR A MRS ALSECq ff AN EPAELHIAS WP A gist U8 Patphiio. 4861579

(Mey&', ?é@nbsbémm%&@ (BidBki & Ezm Wr@%mmf (BBQ et §lhadJ$ 2003/0219433
enconpass he treat nent of ri ous

Al (Haasep ef ddédw @i 20RA/P1RE0T Creplinsied “ls)pgé 99(?4&%99%2 1 d?@@f"cfé IR

2004/\M3t464 (’ﬂw&%pat&fﬂsi W 26d5/60850 1rt¢Eddé€ez%lD}% ¢Jsf2009/bd>25764 (Watkins ef al.);
di scl osed, but ich converts

WO2ERs i 6tant VU0 E4 A st ey WO BSDG6 b Liipe el Certin of

these RRde L,n@raetgftreaﬁﬁ%vmﬁdm@&cld@dss@bcedur es for the
sel ection and Bgratlon of  sui tabl e prodr

u
dé’ﬂbb@tww@m&fn@lg& i R tuxigpabdgclids) Peeroqaﬁn\*ﬁgm%t“%esponse of
omc[?a SSHRITTD o TOREN ASraddtito B QRERBUASRAE # 3360BM64 10{ fipart 1-2
chr §ﬁ$%e Praé??ce of Medicinal Chenmistry, 2nd gg #ppp s
561 586 (Academi c Press 20g3), the disclosure of which
is incorporated herein by reference. Prodrugs include
esters that hydrolyze in vivo (for exanple in the
human body) to produce a conpound of this invention or
a salt thereof. Suitable ester groups include, wthout
[imtation, those derived from
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pharmaceutically acceptabl e aliphatic carboxylic
acids, particularly al kanoic, al kenoic, cycl oal kanoi c
waomsaikanedi oi ¢ acids, in which each al kyl orpel/kex093/019641
- i et y , prgh.er.abl.y no nore than six carbon atons
88 (19980 s¥sbitef gle I@wﬁmh%@ma@lﬁmo mpeociyel anfibady égatpgnt for adults

with Jh%&%@p%tm&ﬁn%mk@ﬁope% g&lp&aﬁhz%d 9814 952805@ $2008 MaBIWRSR.
trates, su00|nates and Isu00|nates

“Medwﬂféqfﬁﬁé’blb’@t@ﬂlq”ﬁmé? Peeh P alﬁﬁmﬁq et afp GHEicAl RECOBH B A pationts

with lﬂéun?a%la Y@ rtiQ PPN 108 1;9&1%&;@&&%%@%&9&@% btm 833 888 (2002);
elicits the biol ogical nedi ci nal response

Leandrp grqahe Lymphasyie depietioain wﬁu%wﬁ arthiist early ewé?rﬁ@ fog é@f@tﬁ,tef%vcy and

dose x%sﬂoﬁ‘ée@i L BARE andvlﬁkﬁrh&tﬂﬁrmw S37e o0 B LEAsloQr alo*Axp&J%E Etudy of B
cl'inician, which includes aIIeV|at|on of the s

lymphsryte Hepleioa dmsyeteric 1 SHEEmai9sish, g‘lrthrlélafffeféhewvwme“ 36732677

(20025;3Qrds %n@ézﬁ'ﬁtﬁﬂlge 6gilsﬂaﬂled Q;pr&@m@nt% mé{lmat@fd artﬁnt'is(foﬂ&%g a protocol
such range i ncl udes

desigusg)ip StpRisD mhﬁ@ﬂqﬁ’éﬁée"méqlwﬁ0%5ﬁé\k€2091@ F‘B’t‘aﬁﬁ!ﬂ eéall ‘B-biphocyte

depleﬁorptﬁgrfal?}f ih %uﬁl%%ﬁﬂﬁm an%thbﬁaﬁ?im&&Hdl%ﬁ ,Bib%hdm) Lﬁc Hirans.
IS ) |

and R1
30(4)&%8%& @@%\* Efiwaﬁks i rﬁfﬁgagy andyfehierf Bitpximab sgp farseted chimeric

monoglm%o@: Al; HEddxﬂ\i%El\Bi&be SREbIENH AROYRicht® wh elebi@htoid arthritis.
referred enbodi nent

Arthfi nq Gheig o oD ek L gt Mok pled
polynaimpaﬁaes BREl BRpléiba tienloftRrap ashdRIBuxRE S Meakbidgh SL:NE01-1704 (1999);
DeV1tcz‘1r%{zlh eﬁ% %ﬂpvgsgg}eéﬂveglﬁbglﬁ}/q%gn ng\zl‘@g ?rggtliqgrﬂ Q?g\%?l/rgat@ﬁéeﬁms” Arthritis
& Rh&M146:2028020532003; Gkishida eQﬂZQirﬁtIEeEil& IDISIA@EBReﬁ:tﬁd;r}Rhéumﬁold

a retal ani n SS|
artifi R B P P BTV e AR G hfebe of

RheuddtoRgR Rt 24-2y Netvadriatise UA @0t dustand, J 0fSutdessfil ireament (DﬁInthLmab-

refraca%rheglﬂgto%&hﬁxtés \ﬁfﬁ%‘w}néag gﬁa«?nﬁegla? t&)egn%cug?ngc'_%ﬂn c etm of the

Amerga Collegt f Rheanaiogy; 0yt 24024, Nemﬂr&ail&aLA(ZRO2, Speckmer atin“Response of

Wege%&%%aqlr%'\l}%caﬁ antltgé% %bxger}lecd (; n E)rli]a? % Fth?ryp rthritis &
Rheuhﬁt’s&ﬁ@(zl}wa%lﬁ -2880 €2091); Aholpcreeﬁkai‘&bln;pocﬁe DQ)letion@ﬂHﬁ)l'feamne@ of

syacli ooyt el ol R LRI TP P

RheummFrUdﬁ{%'SyZﬂmg Abstract 19 (@ttbee MO0 arcf Albdreg el gdPlasdlerrial of

.. fluares es t re f
thux%a}l‘tj) g b)r tg)glgreatméﬁtgoé ﬁésl'fenac gﬁ%us%/r%&a*?(ﬁl 5 o%rglsrzézé ,éinc{ Rheumatism,
48(1 29rr3659}36)$9aAbngctLU\B (Dedepibet) QIGQ3) aaardm arfdr @rm ({Pekqgewit Bdleyof B cells

havi,n t|v t e ' rkers
i oy AR AN B S ot S PPt R B o7 o
di stribution of LMB coSiomacisef thiolssergion i n certain
enbodi nents, R6 preferably is other than a fl uorescent
rmrr@tpyesedt Ilﬂvéﬁtdhaﬁuoms aKRAPInGart Qhe SRR GTAS0CHOO4 dDPWantibody

o.formyla la are given in Table 1. NET O EATI. NG
that pWLde ppgte g@@gtp@g{eg%ent regimen in subjects with multiple sclerogs such as PPMS or

RRMS.

Accordingly, the invention concerns a method of treating multiple sclerosis in a subject
comprising administering an effective amount of a CD20 antibody to the subject to provide an initial
antibody exposure of about 0.5 to 4 grams followed by a second antibody exposure of about 0.5 to 4

grams, the second exposure not being provided until from about 16 to 60 weeks from the initial
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Field of the Invention The present invention concerns
nmet hods for treating nultiple sclerosis (MS) in a
WG pipsRC78ISi Ng speci al dosi ng regi nens and pr oPOLUBEN5/019641
..... e ang an,, a,r,, b g;l nuf acture with instructions for
exposgqgcahl gach E)& reg ip proyidedtatthesybigsi|as pisi Qs two doses of
antibodg| €r OSi s I\/UI ti pI e Sclerosis (Mg is an inflanmmatory
ahd denyelinating degenerative di sease of the human
central nervous system (CNS). It is a worl dw de
dils addition; fhginvartion concemp ph wislaaf mrptashie eowrisegsderentiger

Compltltgl%] bieHiSb Bt SR (b) 4 pdc§ag@ LS RAR sty RUBGrAdM hsltiple sclerosis
th 70% 80% havi ng onset between 20 and 40 years. ol d

ina Sl(bma ahergin the 1n%g'uct,gmq indisigtedhay g]g,argqj(ng?f tgggmbocty:ggggl)lmstered to the
subje&‘mp@ Rff&kivetlo PNEHALInGENal A8ivbaP eibob B Oabbut M0 i4Srans followed by a

het er ogeneous dj sorder based on clinical course,

secont) e iedy CPPERI AR 015 R A TS HRICFon PP SHE e g Fdminkgieyed until

from RRLNG! (9 8Y wadka i tBe BftiabéxpBsye, AUbatdfARSMti %5( badhres is provided
(Lucchinetti et al. Ann urol 47:707- 17 (2000)). The

to the gpki ek AEPIRQRINOSOPSS of f¥RPY-i n a | arge number of possi bl e

conmbi nations of deficits, including spinal cord,
brainstem cranial nerve, cerebellar, cerebral, and
cognitive syndrones. Progressive disabi I ity is the
fate of npst patien ripgion when a

2T ERN isReEGRR% aliMEndnS cdnﬁﬁhh@@g amiddkéid @équé@e@cﬂtthﬁ[ghﬁcham
require a cane to wal k wthi

variable dhgpain () leach Harusee ¢Hy) GEQ D ﬁé 8 gauw@wéeddﬂ?a‘ﬂﬁvweayt {SFQ ID
NO: 2)/ @mge ButhnKapishl Iphe@at sasibipd (SIPQ ID Mak:3) ThEeDRast v, of 2H7 and

it (e Ity GPROIRL ThooRna b (i h i TRt skd m

No:6%l i nical findings, which led to the devel opnent of
highl y. structured diagnosti.c criteria that in
i T Rt i At bR er A Robr oI Feaw chain
variat€ &onsain (e&@kﬁidpﬁtmhie aHg (SEQiD N@t"Bhfuﬁ&mzdfdﬂHW V1Givariant (SEQ ID

NO:8}, L he Ririh SRsenfos seaRE BERE benuf bbb ol Y sEBIP NP, he
CDRsMfiViy®f 0HT tuet hudHE it 6 ara @s followls: 0D REQ D MNes 1 ONCDRDSEQ ID NO:11),

| aj ther etiologies such as infection,
andc\%@é%#@?gg‘%%ﬁder, or autoi mmune di sorder (MDonal d et
alIn FER1 ANed FEG. 1B0the ZDRA, CPBO 4nd CDRGintrash fhaimrargacltoggdrvgthin

S el apsin e ; 9 %.Qf..
brackgt(s:f fgglg'egt% ghe fI weﬁc re%at{s ﬁklﬁ Iékir] %% g@{}:ét%};%%é’ t§ %&31{@&)2H7
antibaatly. Eh}@gte)lskspm b@wm&twv g)wsedf apeentes iIMEc{tPRBositE¥s thiat are different

o S A ST A BRI, s
ImmutalO@OY fniéo kv Fb Preblst Health Reriog Nagiondd insta@g o0 ealth Athegda, Md.
50%.0f pati ent th RRVS wil |
1991 Mgl BRh LB dlieD L P O 006 of RANE.
paRIGeIhthswwhleIan@m@qﬁuaqdewe@émlm@rsmkwhh@h@r(ﬁ@a Ia{NO:13)
a' FIGB! QIIOQIF (i‘)r% ﬁ[ 0 abid shatrandd o(f &1%%%1% 21%{ &ﬁ%vyb’ohaﬁ éS(EQ ID NO:14).

88 In asses are YOVEd
Sth ebshpws the ﬁ@lwaédtsn@mcewf thRRraBlre %’évﬂd@awwhelmlﬁ@%Q ID NO:15).

The mxlﬁ oP?ﬁ’f‘vﬁH?FhQ\éﬁgc {96 IPNRs. The RRVS treat nents

I ncl ude the oW n interferon class, |IFN-beta-la

( B Fghoys amdlmgmr_ck%@ myayurey 7.y iSNnd dHA VP Y ligBEhaimEfsEQ ID NOS.
13 and ﬁ% )rcsg&ltlaélif)!’ @ir?g {(g@ql‘f' E%r%g% d%%%%%ﬂ%ﬁ\)ﬁt?ﬁ&qg% gnd Eu constant domain
reSldlmntl@ %mlgr one (NOVANTRONE (r)), a cytotoxic agent.

O her drugs have been used with varyi ngdegrees of

success, including "c Tticbsteroids, nethotrexate,

cycl ophospham de, azathi oprine, and intravenous (1V)

i mmunogl obul i n. The beneflgs of currently approved

treatnments are relatively nodest (-30% for rel apse

rate and prevention of disability in RRVMS as suggested

by two recent neta-analyses (Filippini et al. Lancet

361 :545-52 (2003)). O her clinical studies eval uated

ot her i nmmunonodul atory agents in M, including tunor
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necrosis factor- a inhibitors and altered peptide
l'i gands, which aggravated rather than inproved M5
W(Q Iz.(mﬂﬂ[memt Miul tiple Sclerosis Study G oup andpehes2005/019641
,,,,, verehhy pf HMF h, Col unbi a MS/ MRI._Neur ol og
EHdere o7k atete It v I4tand RET.vVH cheoyBaias (SEQ ID
NOS. 11% 1775 re@gFQQ&ay) G RAUAT AABPIE 86 aih Fos MRt A Eu constant
he predom nant view of MS pat hophysi ol ogy
domaﬁagmh@PWmVﬁ@g inflammation is principally nmediated by
CD4+ Thl T cells. Therapeutic approaches based on this
t heory such.ae IFN—beta and gIatlr%ner acetate

decr ease, M L 3
eﬁacerQﬁkhgﬁgsor accunulatlon of dlsablllty The
exl stence of a hunoral conponent in human M5 has

i fpiB-eslk iy apbrgaicsha ntaalresae@aﬁé%bona@aeeweﬁewdsya naive B cell,
memdr{ Blcki$ 0P Brrfor BIEN Qidsaia chinn alhe R SheAMtmby6d £R%84l or non-malignant
intrathecal 1gG synthesis in diagnostic criteria for
Beell\s (Siden A. J Neurol 221:39-51(1979); MDonald et al.

Ar]@“]ﬂ@élf Qfa&Onabide dr @&Q%ﬁrfacéﬁﬁt%ﬁslﬁ’elﬁis aﬁ |ant1g51hl Expessed on the
Neurol 9:243-51 (2002)

surfaasgf B cgthatagn by sargefFH éwfbraé SO Bt b é‘tf&fi“b n%ftenﬁg‘ﬁd@'c"'” surface
markér@ﬁélﬁ@esttﬁﬂCbil@@]jlpgtﬂle(f a2, S(t:l?]@n N%ng \ITERASED3T, mj_z;tatmmbmz

) eslI.S correlates w | Sease a \Y)
co7 i T SR R D B O 7 oot SR e E08 haerie BB
CDw@i CDQ?!@l hidd @%aéukl;cyléﬁrrﬁce( Hh2RE} ((fofdeRfiptdhs, dte Th@CUeﬂch’tE @ntigen

Facts ?@gk £ S%d% Ol%é’b 251 ZB%Q}:I%! %gk éttcacﬁe!mc\]é% %Igo%rggf%race &a E‘o , New York).
Otherd0&s111s4Hade &a(l&ﬂsﬁ&)lude\ﬁﬂlbﬁ IFcRH2 @B -celATRL, WER6GOP2X53HRA2DOB, CXCRS,

2R i R CREER DS e Bk

BCMAgatd 20231, Ufrd B-Qélechrfaéb rhli’teersﬁ patfivuddr ifededt @akeia 1$/\px’ehrent1ally

B4 535 S BB LE E O  Sf Flg oBhest o

both &é&)soﬂﬁ belB aﬁ&ﬁ@tﬁbe)B ceﬂat [ Thas;peéferredamalltsodaoe snahi@y ereih $0CD20.

d § ts (Rei t
D58 55l B Tl 0 S
foundtphe DBBecDf RS Ithan WEefi E&ﬂiﬂ ﬁem pahpheElll blodd didymphoid organs. CD20
is preeaen? onatioth norrilzlqyczellz a qu s ngl?l nt ﬁ¥8?5 nt{? ] n%P&rppeg%fi o st%xlﬂccglls

- angI OsT de . an
Otheranmbi)ﬁodCEEO inahedlittretmre m@g@r"ﬁddmphvcyﬁatms@wtesl apfigen” w@ "Bp35" The

. [ : -

cond bl s SELLE 7 R HTERM pPPIRH ot

| nAi ‘Gatiledy eitagonistdiepireis e autbody thatenpom bamitng-tM)B cghh ghirface marker on
B cel® rHeLtrogg Elteifep ﬁ(&:l?ssin %‘%m@na {ar{dpc{xlgnt %l Jﬁ Qhe 8{ more B-cell functions,

sion froma clinically |so enyel I nati ng
e.g. bE rﬁémmg @ pd@ﬁmtmetaéluﬂmseemetegfémt@tbyahe B pellErde argibptiantagonist
prefer%élg ‘1s]a%ge nté’ rri r{‘le%)g Qs ézc ;Ie— Feglut@e{j%%ﬁl%\g% il %ﬁ@%(l)érj ﬁfpda t?alnférﬁgl tre\z}\tﬁd
therewitly. eSwerh Mq;idsqnmavée fchievbdvin vaninus beeliaaismg prgh 3ntibgdy-dependent cell-
i -

medlaq égﬁ)%t I %‘gll)@gfaatﬁl OFE&I&Q%&%’% g%te?({’lélrt}nyc odg%m@t?t(CD%hlB%bn of B-cell
prOllfafﬁthPrtﬁﬂdfloesld%emdf E-Gelh;{‘eﬂhl (pgafixanepesi®nt in the majority

Of“ABﬁf)do?%ﬁen%rﬁ @elf\@cdﬁ%d QrhbashrR, aﬁ@‘l‘Aﬁc@nx‘éfeBtocﬁdeh-%nedlated

also found in | esi ons,” providi ngaddi ti onal '
reactlemnd’én@enonspp@ﬁt cyotpric celly Mawmqw Foreeeptosr(deRy) (¢ Naturg] filler
(NK) lcgnéeﬁ‘etutrgfﬁi qu %;crgﬁlgéég recplze Ibode ahl%bﬁ? Bk ﬂl%eet &Wblnd subgequently

nain et al.

cause(lysipog the targgs @ﬂl nTéletPF'mé’tY cglls fOAﬁﬁleetgrf’d?CQL?“?Wls,ﬂpress FcyRIII only,
RK 1l R iof 7 h&#atopoietic cells in
wher %@%@g??méagﬁgﬁg afghgg%gg%ggre |n%%%e CSF of pdtlents
with M5, and the presence gf a relatively high
proportion of B cells nmay be predictive of nore severe
disability progression (Cepok et al. Brain 124(Pt
11):2 169-76 (2001)). In subjects with RRVMS or
opsocl onus-nyocl onus syndrone, Rituxinmb reportedly
depleted perlpheral B cells in aII subjects and

- o o NN O~

o o
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(Pranzatelli et al. Neurology 60(Suppll) POb.128: A395
(2003); Cross et al. "Prelimnary Results from a Phase
wo kooFnials of Rituximab in M5" (abstract) Ei ght hCcBosas019641
- VEGLI Ng... ,gf,, ;,he,,Ar@r.,l s Comm ttees for Research _and
summmn@éu Bitheand Kiingt, damRIRYE Ippunol PAe1-8HEP91). To
assessgfggélé )act1v§9 g%ﬂpél@cug &qntgrtestazln 116 817}9' f@j@@ hésé)l YuchRGhEf de&&ib&d in US

t uxi e in Neuromyelitis
Patent Qo 5S40, aredorr:asaa,amjmmwnfpn@ed sefiulsfectapgells fspuch assays include
peripl%ga?hg@@meﬁonhagar%ﬁs (ﬁﬁﬁ@}awtﬁjal I(l(lé‘RN'Id) celgo%}mat%oor

odi es and Thera herew th Lynphocytes are one
additigrfal lypAdYCE geyvesy of thevwp eﬂbpbe@re@ten%be [@pssthe &pivone.g-hig a animal
modePs%E‘t?as'Iﬁa& GRWoH i @Qnés@?al%%?ﬁ%x@% B?ﬁ@%%’@s?s' s. There

r two maj or popul ations | ynphocyt es:
y'hiyhee 9ﬁf@§>fe éfle legikocytes tth FRPIRSheWE @S)Te(FFRé and peyfornypffector

functlgélsrrﬁ’Fﬁff xﬁnﬁh&‘exlp@rp}égrwxe’agt pcmﬂra%akarg%&lxrmrafeaomhmn

S nEture wth t he bone marrow and | eave the

Exampigs pfduymex }w@wﬁeﬁtjlaranedm ABeR-imlyrlgipsrphsral bloerdigrorpmuglenscplls
(PBMES) datusdt Hu@%m)\é\!lrsnmand@ﬂey RytBrokRIT cefld Arditne RAHRINI Weth PBMIR and

antigen for ts menbrane-bound anti body is
NK C@béélpgpl@feﬂleﬁe ceI | begins to divide rapidly and its

Prageis tid rg&f')t%p'tdr at &R~ ad &e(m%mégc\r‘lbga ERbtSr tRR dingd tﬁ)@lfetIQ:rreglon of

cells called | asma cel |l s". Menory B cells have
an anqlhyﬁge}"hq nrefarred feR inpptive §ﬁqpeﬂ9% hyrpa )@Br Mareover, a preferred FcR is one
that bmamm ROantVdn ¢ @ninarecd }MOW i 2l 1richﬁes'i@<|5?toweﬂemc?mt YeyR$l, and

ce

he original parent ce Pl asma g not . produce
Fey RHéﬁ‘B’Flafﬁés H&bﬁ@gaﬂilrcryawtwé ajtgragtively Sb‘rcs §> s pf{ese receptors.
FoyRE Rk Ynciude BeyROMAah hh’%flvaﬁlﬂg rddEptSre dn@ IFEFRIIESQA M'@hidling receptor"),
anti bodi es are. the nmjor % ect or. npl ecul e, of

whic e RGPSt s90  BS iTPSrPGrppe domains hercof

AcuvadgyEﬂ@ﬁ@ﬁE/dyRHAesﬁtﬁm@irﬁdmdjn&feedrpm&yradmmSmbu@ean mBPABIAM) in
] ¢.trans rote

s, a hydrapho
sy N e QSR SRRy R sepigg vgpine-based
inhibif6emB AITIMYR 1 &toBlabyieRiomait (eee Iééé&ineﬂﬁﬂunEeveDnrwnol 15:203-234

(19975t %J Bs argf\gg%yzg %vetzf}iarf][}]é&% ,% ! }m19891) 9. #alrbg é ﬁg%agel etal,

ImmunbrBahdX pjzess em%)walgrcea{aer ettahan LS&)%lmeEii ¢26:330-41 (1995). Other

FcRs égc(l\é%:b gltg ?ﬁ%@%{?@fg% lglgleinre gﬁ%ogrﬁ)%?ssg&] ?IY t‘rle ?errh "PBCRQ %grem The

term Nenadlodes ihe tnkeatat eoepte) He®p, piiich B rapdrdsidle fnnheruhnsﬁr afSmaernal IgGs

to the“f%rrs'u@ ereg?g?! ”Orgﬁgg;sﬁgdgg %T?%%%b egumu{ﬁ}l 24:249 (1994)).

eaﬂompktnem‘((ﬁﬁ’enldmt titetosicity \aat'CHA” prfgcetss abibly of e molecn}lc kelyse a
target in Jxe Ig%tsen%gf) CO]I_IIBPCI fegtgrns g«g@%&g thT‘%tho%r a&kﬁ}?ls 1mfu§tMﬁ}w binding
ofthe(ffst«tdmponent cdikhe cdmplOmkit sys&m&iemo aJmnﬂbc:uB:E(e £1096%Yody) complexed

r . ' _
with a coés € Erﬂ anXlFSZ)earg&gg c;%glpgem(e%{?\aaltltgré %f(gI?é Lss!g)?/ gg?dlq r@@ﬁ%ﬂ%%dnh Bazzano
Santommhl ,IJS/mgdwmiaMetHonls ARIGACI6s menbe parfpanédng can be

oot B oR? shitoal JARLIARRLER, SRERLC kAN T o col
exprepritgl aemntlgeh’ltrew@clalht pntDR0EInds Hodéxemplepibe arftibedy hay IBPWdt or reduce

. f (ostensibly) both normal and
pmhérq?&&r@ncteﬁ%% vgfoaﬁwogﬁ'g ”5a8nt i body bound to the CD20

S metdw@esamt|“g@mema9pt¢sgédrqtbosp Hat indure pragtanupedgpld death, e.g. of a B

C flaRRInl v, fragmentation of
ool & BBLEH by an BEPRIBRLL B Bl ALl S a8 . fogmentation o
DNA pstl elrinikage, ditatide of andgplashiée retiewbim, celh fragmestsHpy ged/@cfowﬂon of
(%?g uch that the agent is
meml}srghgefg{]& Qa%fdtlggg% to the neoplastic B cells.

Irrespective of the approaﬁp a primary goal is to

destroy the tunor; the specific approach can be

determ ned by the particular anti-CD20 anti body t hat

is utilized and, thus, the available approaches to

targeting the CD20 antigen can vary considerably. The

RItUXI mab (RI TUXAN(r)) antl body [ s a genet| cal I y
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Hodgki n's | ynphoma. In vitro nmechani sm of action
studi es have denonstrated that RI TUXAN(r) bi nds hunman
W@ o0uph €198t and | yses | ynmphoid B-cell 1ines thporghe005/019641

mpr‘rpl erent.dependent, .cytotoxicity (CDC) (Reff et al.
& aerraé’@’éljo ALt b g broadsefisense el $pgeiisally Fests monoclonal

antlbo%ieg ryofybféﬁﬁtant?&ﬁiey 'rﬁlﬁftlsb&li?csa?ﬁﬂ&ilés% g %b&f?&'&ﬁtlﬂ&ﬁ&? feRdd from at
['ul"ar cytotoxicit ) re recen

east (R TUPCARI iy R o SRR stigbisndbeyixpbi e asigd Pplogicl
activi§f fe€cts in tritiated thymdine incorporation assays
and to induce apoptosis directly, while other anti-CD
19'Aatipdriipementy’ icpaprise & paBion of an iMastanERpdtprefprablpceppryising the
antlgeﬁ%(nlﬂl% rE&3Ahdrd SO @}amplévdaﬁﬁt%dpﬁsge&%ﬁ I&M@aﬁ 18(5»@*)2, and Fv

chenot her api es and toxins has also been observed
fragmentp liabpdips Hngayantippdies; sipgle-ghain antippdypolsguics: apd guitispesiic antibodies
formeH HéG nBBddS FRABhediiman B-cel | | ynphoma cel | Ilnes to the
cytotoxic effects of doxorubicin, CDDP, VP-1
difionthe @pipases BSEFiR, A éntact Ao ANG SpIsing heawé &ight variable

domaggggmglmraﬁpym@&dl opharmaceuticals 12(3):177-186
In vivo preclinical studies have shown t

R "ﬁmrﬂyod&é are pavallphetesptetzaneris gfycppsotsiar PiAbeRtdPO, B@%%Oﬂs

compb¥aTIR tvtPid@Sical Aish (![’,Pﬂﬁuﬁﬁﬁd” W 1@dntiCal RERD (g1 ihaii® nlka@ﬂ $ight chain is
resumabl y t hr oug | emrent and. cel | nedi at e
lmkecgrp

ey £haig Repre IR 3zl th%fsmﬁ’&gof(dfgbf@)f jinkages varies
amonfite WS v RRaiNesT dERRINOMERuNoFlobIR i$dtypes OEaSh 840§ aﬂlcﬂhght chain also has

Novenber 1997 for_the tre nt o tients w
rlp G S SR 1 BR9ED ogpel PERTE SO P PRAPi e vedspl fomain
(Vy) BH&Rd byraqmmba?gkm?tast doyrans. omh(lighu.c)]amma%a Weiaele dbmad 5t one end

or
Vo) S i Samin s pOE oo ey SRR B AG PR Ered with the

first c6hsBinh@ontaiM ofttichehvyerhhiiipanid tigf lighoska@inadsbldNdmair @ hlighad withthe

) ekl r. four dose and .an di
varia o (SR P B PETOHE UGN T B et
betwdeiilﬂlﬂ 11§ﬁl&hﬁﬁ)@n41&‘av>edmhlne/x@ajﬁaﬂmutso Ri t uxi mab either as
or L i€ %ﬁgf’%}’%r re&e[rT tg(%}&ﬁtlacg?hat f;_);:rxltta\llnvI é)tn anngtl\}{gg \z lf"Per ggrga%{l]st differ
exteniﬂ‘zeé;ainedqtmndehmlang antibodiés aﬂ arepiseit ie [l&ﬂm&hrtghiad qpfylﬁkmjr ofiepch

partlc\(ﬂgb%;g e(%l@r 1ts artlc n%llgenletHo?ve&r &yzlgn%%(\ﬁ'&%é ssmg)l}ted

througlﬁﬁlcﬁc) Yariabli tiomaulsatf ah@tsdab.slo 1st¢eeq¢nt$zttaﬁmeldeq wgaeniagailed y
n | i . e .
el PTG S0 PSS, G LA, oy
consedlied parsienspd viTopleydomeine gy c{lled weerflgnemprkakgionsi (6B fle FhSeariable
4- n o)
ol B A 058 EEAEN) o LT PR R0
conﬁwatiqn i conreceRby thfdedyprivariable regions Mmhtihremlvpm eonnegtingg 88l ig some

cases g%glﬂél)p?l S't:rfrg{e)sfi @%‘é’%lstr%&%g Tl%% %ga%émeLean E}gceagﬂ cH3in are held together

in cloggrprepimity By R &R sramtle with glrejayger'(azl@bjg)'eglonp framrilee other cham contribute to
the fo&'ﬁé[t@@?@@ﬁx %rﬂ%%gb?d&lg ﬁoér &t Qﬁ’tlb%hlegﬁee k@bjzh e)‘M rrB@?Jéﬁces of Proteins of

ut ol mune anem a Zaja e
Immupielegied! bitergitcdh Bd Public Walth So0iRy, Natipna ingtiutep pEHeaith; Bethesda, MD.

(1991h% %@L&J &'d%ﬁlaﬁzaé%ﬁt &%@f%%)dlrect %Qih Elr?arﬁgwﬂggﬁ Migen, but
Pestronk et al Neur o surg Sychiatry
exhibi} Aarir@s e@ec(oz ogtigns, s;sdr apetisipatian of thseaidkady mantirgdydepsadent cellular
cytotog(y&gg Pr anzatelli et al. Neurol ogy 60(Suppl!)
28A 2003)), and relapsing-remtting nultiple

s dlapsin éuggstle Jibgds @s%iu@ls tw¢ idetighlntigratbindmefragments, called "Fab”
L
fragmf Elglé%he‘»iatﬁle}neéﬁ%%l %ﬁl%mnﬂ%&ﬂg galqlg ragés%lmsﬁhlz'g@iﬁa ht )3;31@3@ %\Erﬁé‘reﬂects |
Phase Il study (V\A16291) hgs been conduct ed |n
patients with rheumatoid arthritis (RA), providing
48-week follow up data on safety and efficacy of
Rituximab (Emery et al. Arthritis Rheum 48(9): S439
(2003); Szczepanski et al. Arthritis Rheum 48(9):S121
(2003)). Atot aI of 161 pati ents were evenly

.. o, o o,
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g adm nistered intravenously on Days 1 and 15.
I nfusions of Rituximab in nost patients with RA were
wowdos/1ioler at ed by nost patients, with 36% of Pert/USWF019641
e XRper i engi,ng .at . east. one adverse event duri ngilthei r.
its ablﬁt}’rtg f:rystnhl@grﬁ@dﬁy( 2 leneps YieldmOE(8Y): fagmeahthat has two antigen-
bmdlr{g%ﬁgs'a\‘xh ﬁg;tlmcﬁﬁﬁlgghrowm%|ant1éer1‘e mejority of adverse
even s were consi dered be mld to noderate in
i thy Ilawalum@\nébmlfwagrﬁwt st eatains pGewplgie|antigeaAeqegpition and

antlgeg rb%ﬂl% ‘sitd. hﬂfl@rﬁ?@ﬁ BorRisls @F 2 HinRF oflche REIVY Ol ARVGRE ﬁght chain variable
events across four arns over _the 48 weeks,

ch
domaipdp Bght|nogiseyajenhespesiatipr gl rin thirophguraiop thet %Bﬁmwpewanable

regioridloPEHh vJ&%le'dB&bﬂQﬂ%ctQé A4t 8f hltRASLNGRg YRl dn thaduARGaH the ViV,
acr oss groups. The nmean rate of serious infection

dimerj ﬂoltenm\@lyme pathyesvarigble (Rezanp evnfcastigengindingspeciffsisy to the antibody.

HoweR&! L\eRh singid Q&abl@hioﬁ@m' (&r Ha@\WB En B @hpkilie bAY enr&df hypervanable regions
infections re ring hospital adm ssion in RA

atients
spec1f(ogo5a;n qgggenj_@eg il@rﬁo r%gg]iugej and ﬁlﬁlraf‘%%i’n1 glthgugh at ap lower afﬁmty than
the enift BNl e Pased epi dem ol ogi ¢ study (Doran et al.
Arthritis Rheum 46: 2287-93 (2002))._ The reported
s e g fraent dsosoniing fheicArstant dpmeinefhs lighy i angihe first constant

domaRAEHE ¥ShaMehy AGHI Pt %a%m@ﬂ@dlfféﬁ’f&n FdbTedgthidhts By the addition of a few
aut ol mmune neuropathy (Pestraopnk et al. J Neu

resxduﬁ%ﬂrtmfngxj‘s‘:wﬁps&f Iﬂ}F heavy chain Cail (dgelelg)lncludmg one %lr more cystemes

from @ §ﬂﬁ)|t)85nlﬂﬁéd'f¥§i§rl %U‘SSE YEY Q6indtiBh a&rgiatfe! Hab' ietvhizh the. cysteine
Neur o] ogy 6

128: A3 003)).,

residue(s) pfde eopstant. YopRBY ﬁg%t SPEL P! Kot %a%@owr ragments
originhlly Rére fodiRiell UxpdiBlaf Fab' gnieald $iak Bk hinge Gf3tedhcdBétwadn them. Other

Meetin of tqwﬂA?erl cas ttees for Research and
chemigpl CYRY oY {PEPLUSET BHOTPE"20- 1 (2003)), was

Si 'll’ﬂe|"lﬁlght ElQnIshaitanﬁ&m&rst(ﬁdnunﬁglﬁlmﬂﬂk)d‘m oy vBebrdtéispties can be
iR A b L HPBOETRS b s e AR st on e miv i
sequefidel DE théit egnstait dginailns ramer acetate in subjects with RRVS

( ated subj

PRy o Rt b R Gy K B BEL B Ruais

antibatfels @4n l&)@pﬂgneé ncdiffgremetheseat Blefceareﬁvamjoxrqlagms sf ingicl amiberdges: 1gA,
IgD, I%Egﬂgéé{ngﬁ%ﬂglq%‘ﬁzl?v%%l? thtI::\;Ifat Wy < I ugr:lg(;\ﬁder% emto%ubcﬁasgets F}lgoqpes) eg.,
IgG1,dp§2, Tgfh I4@0 Igid vad &eaeﬂmh@vy hatnarongang d@tmpast thattcorrespond to the

dlffer%llf Qialssgsa ag Soggegar%%zlgeg%gg,@ég c?@_}ésjﬁg&gag Z@&Juﬁgﬁt s%ctures and

three—Gl,n&ﬁﬁg)I&Bd_qnﬁgmdtlﬁlS 6Bdfe8ut, claagss piimuasglolsliag@e et 8TPBE5

200BHSAIB0E Farcier 2B PR oo B B g s

antib@ly; WieriBip@GRmgink are ples@t ROODIbOh®ept@e ichdin- Rrofsesply, the Fy
7 v
R S B W s O ORD 30

scFv RJ00 thd d@8ed @matsteafmyg@tbnadu)g; Iw:a 29iew/of gk aee Pliickthun in The

iR B -0 RSB A A o

York, g Z0635 (1986292, WO 2001/ 34194 (Hanna and Hari har an)

U u 4 4 8figen-bindi

R 00 AR AR st s
whiciNrigmenis cormm izt ab&e9 2kin Faiabla dompip (Viysomwgsd vrjzbtehain variable

3 B3 O 0 2ORROSOBE B

pairingpetwes tho y) (rRds 88 t@nmv@am@zﬂ@mw? foaged to mn)Wltlv@

comp e e g a7t s A A e Dirogjes e
US Pat ent I\Io 6, 171 586 ang, WO 1998/ 56418 (Lam et al);
WD 1998/ 58964 (Raju, S.); 1999/ 22764 (Raju, S.); WO
1999/ 51642, US Patent No. 6,194,551, US Patent No.
6,242,195, US Patent No. 6,528,624 and US Pat ent No.
6,538,124 (ldusogie et al); WO 2000/42072 (Presta,
L.) V\D 2000/ 67796 (Curd et al.); WO 2001/ 03734
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2005/ 000351 (Chan, A.); USs 2005/00321 30Al (Beresini
et al); US 2005/0053602A1 (Brunetta, P.); US Patent
wom)s/1679365, 827 6, 090, 365 6, 287, 537, 6, 015 514(2r/U52005/019641
0, 843, 3 Sy ;Kam nski et al); US Pat
descrifigskmors ﬁé@ 'k ! %ﬁ‘? G975V 93/11 by ; an Pioil@lg%ez al aPrfac Natl,
Acad. cz6»'.51§A99'é?64ﬁB@Msf(§9m) et al) US Pat No. 6,410, 391
bi'tschek et al %Q US Patent No. 6,224,866 and
vmeﬁemée@nqcsaatf@rl dgl 79 Yseehherqin jeferyfpap @ty bodgeRfained from a
pOpulst%ﬂro? ﬁfb@ta&ﬁé’ll}r h&dgekeous artdBRABDL HDO¥ihddfilal antibodies comprising the
(Barbera-GQuillemet al); WO 2000/67795 é)GoI denber 3
populgyign 200 dyntical 30der ik BIEGEIPP LRIt fALBPY t?o‘@?‘@“t%t*té‘ may arise
g\% O31084 hibday, ahch W RO RALARBBE:L ;h@seﬁtemnﬁat
durin .%ﬁmfé&%ﬁowf% (G0 yofenberg an%%l-laﬁyge ng( o
amourzt@d@/some&tzo patslong! @tlb%m%a%eil}at%esﬂx thmierfh%tﬁam antibodies
d1rect39§%ﬁ@tl (ﬁitférént dét@rxP 1%%% ifBes), BachBfbno&bnd FBbieis @freddd)against a
at ent No. 395 and S 2002/ 004184
single(defsraiBaY p (g}le aB‘%m @adéwesmb%%’seﬁz%thﬁ giongglepal antibodies are

advanBRESUTRIMAL the})l%&%&{t&%%@b)( &thg li@mBRbgldbulins. TR modifier "monoclonal”
2003/ 0068664 (Al bhitar et al); 2003/ 002607 (Leun

indicas i B0 A0RAY o RS BRst A, BT GEAY homogenedss
populmaff QkBadi28 afd hbtho BE carbthied \M}eaﬁﬁﬂ 196&&9& &fhd@itiB&H by any

pric ok 0SSR, WORBOOATSBDS TN eyt e pescn

1nveng&ptﬁéyoc?e]t§a%$8 (}B(hb@ﬁﬂoﬁia n@thod fkﬁﬁ%ﬂﬁeﬁlﬁ@&ﬂt&r bt ENQYre£256:495

; WO 2004/ 032828 ; and 2002/ 5
973y Ha%éhe re trf@@m%ﬂ%rf%w “Pat-&nt a‘@%%&f@?@@%ﬁ”- The
"mon&ddéhaEtiBefles] hky hlSeBSis@htedfron phdg3diholH brarids Meiyig the asttiniques

el e 0 B o7

(19918 tfordxhmplelS 2003/ 0219433 Al (Hansen et al)

R SR e L e,

(imminbgdbdelins Eih walich;a ﬁdﬁloﬂ(bﬂﬁlk @&215 Zﬁtﬂor(lkéﬁt dhlannSs ldtntmhl)wlth or homologous
to cogwgy%%&%g%e&a nzﬁlay C{ICS (10 SIVC £9545 rtAclu a(‘ eglgse & be %18%}/(;@1

pamclutat ﬁmbady cdgss brrsabttlzme,rwhllethen‘ethztmcpt of thcd:hamos ussdentlcal with or
cations .concer nin era

homor> 0BQYS L}a 8erel§% %ntg qtalerazes Uetll od gXerWﬁ&S E'o 1 fa}létﬁér qaelgles or belonging to

anotherednéipsiy ebpsd oF Butwfass] 8s yelhassragmerts oftmclt antiRpdiesxgorbalg'as they exhibit the

desir%%ml?ﬁcca]‘ aq%ﬁ%? &P S. %a egtdlg% q(Sllﬁ g@ﬁMor&soﬁ)etéI& gﬁc%#Natg gac). rﬂ‘czl USA,

I'T'theri’'c antl monoc ona .
81:688h6835q(d9B84))x Ehimesnantibodicsafintersst Werein inphude fiprimatiged zantibagies

. i C. " .
comvliglpf REAEEHRRAR LR s A0 o B o PRl . 01
World\Monkey, 20104s) babécmarhesus ortynernolgisGhonkeand bmmmestanﬁ reggon

rrat0|d arthritis treated wwth B
Seq“@ﬁg"rréﬁg%a}t%g 5@9 n" Ann Rheum Dis 6 1:833- 888
( 20Rianize¢ds émdts @f eitn Iallman (4.8 nmperiney ansibeidien asg ¢hiyperjcrantibodies that
conta[n M%‘i Qéqge L i dved brSm ngfff‘ﬁl!uﬂaneﬁ{ﬁr %&uﬁthF&Qﬁeerhyst art, humanized
I cacy an 0se response. ritis and Rheumatism
annber&te(sgye hugy gnpe@gippulins éseipien aetlbOdlv) in'whirhgesidyessfrend g hpprergriable
$n® ThipehvdRable REibh B?J%%Hx%
regiof HTREREKIR SERpELS) Fﬁsgtaélfyﬁ Thipebydi Sy Toputiian species
(donog artibodysnehchg Eousyeat, sabhi @r nmu@mfmte haying M@ﬁfeéusawﬁmty
afﬁmﬁ; Lﬁrdaﬁdcﬁyfﬁlshlgg\’lngtgnc%s Fffaﬁt‘:@@&'r Séil@rrc‘('Fﬁ?%gldﬁég of &R hEhen B
hocytes” Rhemat ol og 2001 Edwar ds
xmmuepglebuhn ' rpg}wpﬁb:cgqresm@memrbtvmaﬁétss@ys i Fyrt fﬁeaf?atﬂatwalzed
q qu@s% abd R FIHDR 16l 3QpERastib QPBQIKBd
a“t‘b%{)&m#%gﬁ‘é%s%s 4): 824-828 (2002) DR afllbcky SETHE donor

"Efficacy and safety of Ri{uximab, a B-cell targeted

chi meri c nonocl onal anti body: A random zed, pl acebo
controlled trial in patients with rheumatoid
arthritis. Arthritis and Rheurrat ism46(9): S197
(2002); Levine and Pestronk "1gM anti body-rel ated

pol yneur opat hi es: B cell depletion chermt her rapy usi ng

=~ A o~ A A o~ A A NN\ r o
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Rheunat ol ogy; Cct 24-29; New Ol eans, LA 2002;
Tuscano, J. "Successful treatnent of
wo ndositxiommbr ef ract ory rheumatoid arthritis w tPCT/US2005/019641

..... uxij mah -Pr.esent.ed. -at the Annual_ Scientific Meetin
antG e AIBFFVGN B8 fhorSBHh Rt DYDY rsrcep o BYera the

humalffi‘?é@ agllL&@ R3H cdantbriR® AbstamRAS KIS ot 1684t one, RRSBPRAS tQb, variable

gener granul omatgsis to anti - CD20 chineric

doma%n@whléh alil orsbstantialy alhaf thedyrersgriahleilqaps carespaad tthpsg pf a non-

humaﬁ'ﬂl(n}u?r)ogl%gﬁﬁl 20840 of ABQnkially N0 fitke 18s ot thoseBrh Mﬁﬂi’@qﬂﬁrﬁnoglobulm
Depletiron in the Treatnent of %tem c. Lupu

sequepggaggent fqrFRTupsifutign(SRasmgter Abaye ( IreTysaRizFd 3nth?f’(Y92E0naﬂy also will

Plebdt b PorfiBflofARGMARNS 114@&1% &9 !ﬁbtsdf%%ﬁﬁn
compégle? (eOctgct))er 02002 a%d?l& ertmer%g T%@y "

immurpgleulinf Fagfyrther (SAﬁ{qneSCﬂf)zb)Nqﬂth 3%# %%%r%?érﬂ%é} Ricchmann et a.

Naturé“s?é SR URYS a&f Mw@ kOB SStrubd, BIV. 128998586101 992).
Rheunatism  48§(1 3659- 3659, Abstract LB9 (Dece
26@13)temwhynepﬁnah%ﬂre@ﬁa nWhepispfisesin riagiodle wncsacedeflef ics fan
antlbddg R0 aré s S nidIBlE T dti gdn b dabt 51" hE hﬁi&\fal‘lﬁolgegﬁh Gompri¥edumihy acid
5 17-527 (2004). Summary ention

s
residygy e At RIERATIGHY 46}%1%@%& o SRk fraipes g (L), 50-56
(L2) aia 8801 (109) idthe Betl OFcn {Hiabla AN a3 1i-350WH ), 1505 (HR)YMd 98802 (H3)

safe and, active treatnent_regi nen_in subjects w
i the g tia variaple Agmpis: KL, abeSemises” of PIOAE o) mm.gwgf Ryterest, Sth
Ed. Pt} HeAMESHVicd) NadiaEhitButés dTelehietd Bethedda a\aDl Ngo1dntiopthese residues

o LSS G BT RS TR LA 3R e v

variadé @naiteand26i3ni(Hi)ab3-a5{H) actyoce K qHAY ia tinf healyahhin Qaffableadofhain;

choudh §81 655} PA a0 R LB A Bk RERP B Ty e 0P e

variabiddnhairf fesidues lotheit thﬂlﬁhé by;ﬁﬁlammﬁekﬁglfm cegidtidses herein defined.

L h,of. ffl.e' . .

k(PR FranPRRZE B e e feont speped g2 fgoiosos

molecmle mmmmom maﬁtylobmﬂ;olabbh addition, the invention
of, t
o nxt%r%;)%sé (r)ta aélgﬁpd?lels glllaﬁb ind th%%t) %%ttl%%é ?néi:u%rm‘@éﬁ% R gfhw(l?s)now called
thupamk’a(qmﬁlﬁw® )v(USfPatemstﬁcr Gg86,0318; thoyttriuneR0]- lagelcdﬂB& mbrge
ect in. : . ‘

antlbodﬁ 89 4 %}% fed ¢ XQ]? 9‘ ao% u%lr}g%lr? aﬁ?’ﬁ{xﬁ%ﬁ‘ a@?ﬁ/ﬁ%@ﬁy@? éﬁ%ﬁe‘?ﬁg‘lly available from
IDECathainmicsttierls dnc 6JS Patens toj 2636, 18 A:2B 8] depesitédwith AECE gnder accession
no. HEE 1o3\ék g? Jv.ﬁ:l@ 25 nl 35?611113%11' @929‘)13 lexaﬁ)%scgﬁ&i qfomﬁﬁ%%b oé%otnglly‘]'labeled

Second ant y_exposure
with | IS) geoerdte heAtTH; Blt"h>e ‘igdicoHal toripomammad” nmtbomeﬁﬁ’ﬁg(XARm)

comn%qggllp avdifRbE Qroﬂl%drixa &%9 )8 W%at;xﬁ NBOS % 7&?)9 kurihd RBAdRSal

exposure, e anti b exposures

antibady “plffé\(Pmsett aloBiohé6%(&b§8éc591 98 0rpad @@namwshems% anslugng “framework
patch@(p’ %H&{i’é&ze@"lffgwaﬁﬁ@dz's@i i Qh 08 A‘?@c@%ﬁa@lt @@9&56} mihnd 17 and

sequence nment conpar i ng he am no aci d

chlmem qHeé netdndp U Prtent Nght,6 TTHAD K hymgnized RH7 duiax Q20 (Gergpab,

Denmslgf p’a(gjOO{Vgsfggﬁiﬂ D&% éﬁ%gpll)lgd mlé&barngtmﬁgﬂgé Z@Izg%ﬁ% @ra\lzarr]lants

thereaf gidirag gymeriq Shgmpmz antibsly (@309sh4A20, yaspestiv r BMU-106 (US
2003/62'1%%'_?3 thﬁmﬁ{n%)df%§) &Bbb i %od&ssﬁaddlag'}@(ék ;QQR?Leu 16, 1H4,

or 2B8 captienlle C@wggwm Heﬁnqﬁam ﬁ@%ﬁﬁ@@wﬁ\é agd WP %@éﬂé?ﬁ?e( arr et
al); b@sfpe&h@arm@dwhaq Bﬁ&ﬁ@cﬁ@i Mk&&odfw&ta g(thhLﬁEA@@mo@dos/mms

rine 2H7 (S %I humani ze var i ant
Chang gE@ nfgterRy antlhﬁh@ﬂtllr?é RraP3dBdsRied 195 NSEBRavsdeblpfrom the
y ) hop (V Nggaukoc Ry pin Michael,
InerrEFAYT SRE0T BRI PR tvAlenebd (AL NI Poko o pin ML
NO 10), CDR2 (SEQ E) NG 1 , andCDRB(SEQIDI\IO
12). In FIG 1A and FIG IB, the CODR, CDR2 and CDR3
in each chain are enclosed within
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brackets, flanked by the framework regions, FR -FR4,
as indicated. 2H7 refers to the nurine 2H7 anti body.
wab@sasioes i sks in between two rows of sequenceBCT/Us2005/019641

i n ',c £.tLhe .positians that are differ ent bet we
£ . oo bt Mk BB b e e e oa R PSP KaBCD20
aunstﬁfn Baéonj uggg pREee @e&ftxci) rﬁﬂﬁ[@bﬂ)gﬂ,g QEMUElGVa%Sﬁ/Cﬁ?bhH@é) anti-CD20
alth Servic ional Institutes of Health,

MAb Bé’tal%)é@@épytwnd(a&@@BzO a%‘btoﬁy TRYOL: (TBrondhown as a, b,

C,The ter@§1€R ifixinfab Gor ‘RIFURWNG R redi FeftPtoARd gbn&&quﬁa@ﬂle@%d chimeric
the mature 2H7.vI 6 light chain %S%EQL%NO 13)

muring/Hepe PENEClarA ABNLRAY direstsd gempst the LY P bicbitd 288" in US

Patenh@@‘S}’B@ ey, heludia fﬂa%nm thérdof.thdt tain the 8HiQ¥S0 b8 CBYD NRituximab is
e mature 2H7.v31 heavy chain (SEQ

aci d Ygluenc e o
commprdiallya A Gengeahn of 2H7.v31 is the sanme as for
2 I'[ere‘i’)l for thE bzposes ﬁé}&%n(ﬁlﬁﬂé%ls ingRaERNbthetvisk) h@xuﬁB&kHd@HT' refers toa

2H7.v1 6 and H7.v51 ght chai ns éﬂ%E I\I% é b
humaniged angibady dhat véw)umawcmo r@éﬁ%fmt\%‘é‘f pig ereg WBﬁfé‘“ e
anubday ERefeétg t@d@le%br&m 3dlls iR IR ah@soidd bempHsiARes {h8 8L chain

S AN NI I A T 87

humakKeDad antBbdyodald Sutt @RI thetfinft Conse¥befrinngy oA @ RiFtesidues of the human

neavy e By TV S B e T SRS s comprses e
chain DBIR 11 {eq@ense 4 SHY MEND!10ia8d @DRYHENR Q@Yo ISRt IDMADU T 28d more

in the hon rro i ncl ud
et B35 Pt it S ST RoE R dgoce o
SEQ IBN@JS[ CDRIN8isequaRde dISEQ IDINOTE hncmubsnmmm;aﬂhe gmasnt cobseagls lframework
surfa e nar face antigen"
R s i g R SherudlonRaiindtely R5Rn By bgRied o
humag &d chbh&bnmnrebﬂn,t\al{m thel re\gldhhn@me&nt ¢xamell, Reldior G3ddn a

prefer&%‘ eé%t ‘%Bf’gx su@?gfbx B C el l \fll%[%g%ﬁnceéé%ﬁ I%@ ‘é‘@g&% shown in

Fig. 18Da8tionally Aso Wﬁslnﬁﬂ?l‘/ L S@NYCE of SIBVB NOCDV1 §, aSEWwr8), in Fig. 1A),
79h
e Y

chain ¥9§). Lléeﬂmblyttlaa aftibadyénanFate¢tantBodk cor@ridingdliet lighnand heHy chain amino

acid swenceﬁg&@%ﬂlﬁ?ogl&j aad ?lg?egg?% 156[1)8 %? sahggﬁ?rrgr %ge tr23a§|5 %‘gfmﬁher preferred

embo@®REAGs whaRHEZ antibode |s|2HIR2] c@@RBingMRXEht 44d AeaYPRhai CXORS acid

sequeﬁ%%%{?@Nggéb %H?&@sé %}Iﬁé%&g inF B?lsgél% lél??ﬁ,zantlbody herein

may frive bdmpgise hiderst ok agid salastltuitlemmahe liqwz;fmeél@t imgroaesAPGC
and/opéﬁE %EtﬁﬂH s%l:ﬂ ¥ dné %g?ﬁ% &ﬂn%c%ﬁéubélt&f?ﬂpﬁ% §§I9§A9E§3t3m34A

t1ssues a manmna and may be expressed on
more b@fehabprzﬂzbr% devipe e heayy ghrdn arping pdd Bquence of SEYED NO:15 (as shown

in Fig,pﬁengenSI ?gleé Aftbddies H{ag%ﬁ'ﬁlelr@)%ﬁge 4 fera@oﬂe érﬁmg:%@ subditftion in the Fc

IS an abou

ant i
reglorntbmtdgcrwegfi/lgﬁta@vﬂtpﬁers@ﬁh@plﬁoqoemsmwﬁwsfdhe %“h&tlt%twpfl%éA See
US. ﬁgengﬁg%%%? GQMWI&QC@QM ceI s from peripheral bl ood

organs.  CD2 present on both normal B
ceh prsfearsd enanizgd 2HA s agmrafmt arBlbe@{ erantihpdy fragmeng pomprising the

varlalﬁé(ﬂéh?&%ﬁ{jse%n@éem ceI I s Gt her nanes for CD20 in the
l[iterature | nclude "B- t)( hoc te restricted anti

DIQMEFQSPSSHSAEY GPRY TESRA QUGG AR Y AP RSV PSRFSG
SGS@DFﬁdeF@HFAT ﬁ@Mﬂﬁ@qcﬁ&véﬂ&Qsﬁéﬁﬁ@o 2f; or
exanp ant i body ant agoni s herein is a antibody
andthewaltlablqm@w@fnﬁd?q\ﬁnqeo a B ceII surface narker on B
EVQIREIGGGIIeEPGAYBRISC AR RS B AW AR ) APGK GBEWAIG ANBGRGDTS Y
interferes wwth one or nore B-cell functions, e.g. by
reduci ng or preventing a hyporal response elicited by
the B cell. The anti body antagoni st
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preferably is able to deplete B cells (i.e. reduce
circulating B-cell levels) in a manmal treated
wo beseydordr. Such depl eti on may be achi eved vi aPOBRUSDUF019641

N dm&é&g ﬁﬁﬁ%ﬁ%@@ﬁ de endent Celﬁé&ﬂ}%&%{qDVWGQGTLVTv

SS (Sggtngtl\@(g)m ty (CDC), inhibition of B-cell proliferation
/or induction of B-cell death (e.g. via apoptosi

Mﬁhqrmhli)wa@p?@ﬁ e entiberly 1s3a éntast antibedsh Brefskablyl ¥ gomnsises She tight

chain adB6%cid s&fublcet 0 @ cel | -medi ated reaction in which
nonspeci fic CKIXot oxic cells that express Fc receptors

DIQMFRIESHLEAS YODRYH T ANV SEMNRR A GEAPKFL Y ASBHEASG VPSRESG

scs@ﬁmﬁs@@pm@ﬁw@@msmmmmmdwmswmgmmsG
cell and subseqtpentl cause |lysis of the tar

TASVVI VRN ARG E feker ks IS TSk aDvEKH

Kvygeﬁﬁf/@ﬁ@GEnghtSMGEcmﬂﬁﬁon@pocyt es express FcgRl,
FcgRI I and FcgRILI1. FcR expression on henatopoietic

and thedF3vy ChimRINRPAHEBSUNSAL. Rev. | mmunol 9: 457-92 (1991).
EVQLWE PEEET I3 G VA S Y DET Sy NMHBOR GAPGK GDE WVESATY PENGDTS Y

NQKB&%WSMQEK‘ SASER TS A N ﬁ?ﬁ%ﬁ%@%ﬁ{@%ﬁﬁ?&mmmw

ssASURePel FRf A BSHKITSGE TAA TIGUL VIRUD VFEES BVS WRSG ADESGVHTFPAVLQSSG

s RSB R SR TRARBLEL SRRV gk CENEF O Alacrve

LFPPRPEOTAMISRTREV VYV VB VRHEPEBVEFNIV Y VDGV ES HNART KPR EEQYNSTYRV

vsvid UGSt B o R Bt RaPEr RS TlpdSu i hovavs

LTCIMVIEOSYPSDIAVERE SBfG GrENN YK ET PP LERDG RELSK Y. T¥ DKISRA QQGNVFSCS

v R R R SEDKTSE S BABA TS Gy css ot | east

or thefle@lylchdin amthoaeid ssquente: ADCC ef fector function. Exanpl es

EVQ&?%bﬁgggg#m%ear ceF{I S bﬂ%ﬁ’tVGAﬁYPGNGDTSY

NQKKRKGRETISVEK)SKONAILIYL QNISRORAERTA VI YCARIM XY INSEWNYFDANWIGQGTLVTV
ssadiRnE QR BRSNSk G9 B 00 v osso
LYSIaSSNMTWSSSLGTQTYMWKBSNHéVHKKNEQKSﬁDKfFPH@PHﬁPAWGPSVF
LFPP%rEggﬁfgfr gﬁgﬁ%f]g err ed@ﬁﬁéﬁ)?\g’/ﬁgﬁéﬁ{f}%@@& nds an I gQYNATYRV
VSVWEWWLM@H@(VMWWSW@PQMMN%EEMTKNQVS

R g P K SRy B dehvvrscs

VMWH%@%MPGMQWImM@t ors include FcgRIIA (an
aiﬁttl'l fpg}gd éﬁ&%ﬁ'ﬁ t o? th@nxg/efftﬁ:cglR{hle Bakai reglrdja Pl 4HaRE based on 2H7
receptor ave simlar am no aci d sequences
versiqnhyG walll e ther 4mige iacid sequankes efy vpexospti & e rmﬁlﬁ@ns of amino acid
substftln%ﬁset(ﬂ‘fit aré%ﬁtﬂcé(t@& lnﬂth faﬁﬁ:%@fogvr Ifrﬁ&geuhé\&&rlﬁ(ﬁézﬁ‘él fhd 2H7 variants will
| mmunor ecept or tyrosi ne-based activation notif (I TAM
haVCihnSilmesllg@th@EllaaM@de@nal n. Inhibiting receptor FcgRIIB
COREar TS OT nme-based T nhi bi tion
m)itﬁPf (Iq'%lk\l/ilb%% | flisg(m(;ytglpl g&sé’n}]{ag domai n (see Daeron,
ArmionRe\Vuthme V1) B3t 234 (1997)) FCRs are
rewed T Ravetth—and K oot
57-94 (1991); Capel et ?ﬁg,ﬁ ﬁr%%é%gﬁ%ds 4: 25- 34
P894) ; [asrh, d80GmAR2%t al, | J. Lab. CI in. l\/bd

263364119956 het ; those—tobe

4o 1B R Prel P 2A @Aeﬁ%%f@pgggﬁ% by the torm
R hquA) N10tve M3RLNsRIAS B293AC EB[d!@s KB BA, B3 661 tN3 581
cepto—FcRr—whi-ch—-s—respoensibl-efor—the

of naternal lgGs to the fetus (Guyer et al, J.

[ munol . 117: 587 (1976) angg Kimet al, J. Inmmunol.

24 249 (1994)). "Conpl enment dependent cytotoxicity" or
"CDC'" refer to the ability of a nolecule to |lyse a

target in the presence of conplenent. The conpl enent

activation pathway is initiated by the binding of the

flrst conponent of the conplenent systen1(CIq) to a

_'H/\QOW

t vy aoncf Ay
OTToT T O 1T Ul CIre T Arfor ol

o o - .
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"Growth inhibitory" antibodies are those that prevent

or reduce proliferation of a cell expressing an
w@miosgen7d o whi ch the anti body binds. For exanpdByUsiob®019641

anti body may prevent or reduce proliferation of B

cells in vitro and/or in vivo. Antibodies that "induce

apAPLQH&™ aﬁ[b%d)tl RQ8EENAL bdeh MEREHdA 98 EATARE afi®br recovered from a
death, e.g. of B cell, as determ ned _by standard

Comp@i?@b‘ffé§ F‘thak@éfygnm@ﬁ C(Ff)né%mﬁqnﬁ ERTRRGNES ofiits 8Pl qpvironment are

materials R ALiA O Rer®fitPNAgn oS & dr tidMpeMicABEs fofthé @ftibedy, Bfd may include
endoplasm c reticulum cell fra%nentatlon and/ or

enzyrpesy hosmonss, ap Ohe AEPIEIARCUSIT BPNERIOCHIPIORY SO p IrbRrFferred
embo@ﬁfclht‘:s‘ Sthe antibot wiftbk Purifi(f) tgglgﬁhér thayedsed & féightSf Hﬁ%gdy 43

br oadest sense and s peci |caII¥ covers npnocl onal

deteﬂaww Bodie Eewrygeatiady %lﬁatroswwﬁeﬁaldun&e PR Spweieht @) toa degre

sufficiit toROEines 1eb R 1 I resAL&RE SiLErmifal 3PintRAROLERY adi@EdqBEAE bPMBe of a
at least two intact antibodies, and anti body fragnments

Spinng CRRyTFGUSHALr REG) IRMEETneBY YRSPACE BiGIglyriegpr nonreducing

condlﬁ&{sh\.ﬁhﬁ ToomaAEit blae 8 pfeferbIE Bl r st&id MRblaked aﬁhH@Qj? InbﬂﬂesQlﬁe antlbody
an_intact anti body, preferably conmp rISIn%B&W ant

in sinp ViR FRGOPRIBIGFF! ]tsﬁ’éff‘e"éilea“ré‘%%\ﬁ%‘ll@§e%f’f BRpR nafua@} igcgment
will no e paétent FaRdindridh) howdveR o)ated an@vdy w1 be prepaRIAtLS at least one

di abodi es; |inear antibodies; single-chain antibody
purifiggioR&ieh-es: and nul tispecific antibodies formed from

an l"bxbﬂ:yt"flfeﬁgnﬁ i EumahiGUbjbdie GuderalsaBe idfeei 13, eligible for treatment for

B oS A1 S
exper&ﬂ&ddb&db @ikely & e(pHISehhaé loyte beineieaigat,Isgiplons o biheoipdiosters 8 multiple

50 O O 0sge i denti.cal .
st B SRR e ERS o BT L o C fgmosed vt
“new baghr M)y blteyloﬁmy magrﬁsddlmth%eme]apdaaamgacﬁmﬂ, dﬁt}&lcmsb d.iagnosed and
in rerﬁnfssm{\agtgt 1S éLrl% r%r (?ev?lﬁ%m%gl 13? C5ﬁlero 1s. %r auffe?ihgs xplo(rj §t risk for
sufferingniiorn ghlrbthpld: ls¢‘]erb£9tny!p @ptioraty Ive hdmut]ecaaudoﬂel ghd hgshlsgem screened for
eleva%d ?ca/eﬂ A% Clgg%ur#o%iég% Bsc%ﬁsg IJQnﬁs Irtli]ntl r(%ferl])rac;s ind f?}n (i)/ﬁﬁ an%/|or MS lesion(s)
and/od amareme(i\fbi) usfnglah@myl tdietert autnzbmbocbés mﬂsddaqutahtd@wm agd preferably
quantg'aéllglg IEQQ ! ?lgrﬁ%l % a#go%%t?bé)%ﬂ%g %s%g %‘?%éj&ﬂi?{ngm%{e sglgl%sﬁg&g&iy%ﬂtl myelin
basic duotaunr(MﬂP)t lgti-miyejint oligedemiricstialglygomroteini (MIOEh eanfitganglioside and/or
anti-ng ﬁfa@n@r‘it d J)cpe of Sh&e al!ﬁg Y1¥ocﬁg§alng n cnag in' Qtsub_]ect s serum,
abl & ac Wt

chain vari omain i s allgned Ne varla
cerebrhspradl dluik (GSKE ar‘rdéfa\MS tebiain.n By Pelevatesi(i Iaatparmbpmraﬁ: Pﬂdl level(S) herein is
' f
meanf SELRY T B 2 BUAS bOR! T PERCAGS (ABINED 1408 in an
individyad miithetMS.ref ers to the fact that certain portions of
the variabl e domains differ extensively in sequence
anorgireaRt |98 arteest hiein Bt todoth therarac t5iaHRA A dayephylactic or

preveftd@¥d thdaGirby TObscqRGd Bﬁfr&dtrﬁéﬂt ﬁfclu@@fhb%aJnythl th&multlple sclerosis
Eartlcular antlgen ver, the varjability
as we

vethese i wich thsmudiple w#%%ﬁgsnbmbetprféem% Hamr HiSHar §1azshave been
diagnB882t bORA @ Ihe rhiltipls sFIEEER K28 PredRpdsBd S uSEFHIHRIT $he multiple
cal |l ed hypervariable regions both in the Ilght chain
sclerogifd t he heavy chain variabl e domai ns. The nore highly

C O S&ipREh "R MS 19 Bigy rﬁérbmeyhb@meﬁord&me diaredtdin hahb@fdl imkRGucture,
framewor k regi ons The vari abl e mai ns of

functiqnof J@s3iieBRFPEIITACer; g)gme subjefit A iadiedive 8&&43' se four FRs,
| anvagdiple aUtaRis RgeratdthSae&tic ﬁﬂfbfftblgﬂhﬁzibﬁlhé)ﬂlseam%e@ﬁal Bdrvous

t hy ee hyperv ri abl e regi ons orm | oo . .
systerp GRARRAarizePY aGRIOBTRSSES H?‘@&‘é"é‘s"% [ﬁ ﬁ']ﬁfetargg’}“ injggnationally
b-sheet structure. The hyppfvarlable regions in each
chain are held together in close proximty by the FRs
and, with the hypervariable regions fromthe other
chain, contribute to the formati on of the
antigen-binding site of antibodies (see Kabat et ai,
Sequences of Protelns of Innunological Interest 5th

I T N 1 T a4 4.
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(1991)). The constant dommi ns are not involved
directly in binding an antibody to an antigen, but
W@xdols,h17t97a/ar ious effector functions, such as PCT/US2005/019641
..... arti¢j en of.., nti body in antlbod dependent. .
recb e e a%rgsly,wﬁv@(mmﬂyve Pﬂébl@lﬁrﬁclaw@f\éé?f’ . i5fapsing-remitting
multqﬁ@ tddhed ®RRME) Q@Mﬁl@ﬁ% ésﬂ@'ﬁuhlﬁﬁla sAbJiOGPMS), Nl P@gressive
fragments, called fragnents, each with a single
felaps&}@tmléféme lseRTERMS)e, and a residual "Fc" fragment,

Wh@ﬁ% résgild ﬁﬁftl%letsaex%gh’i drt“PPMS” GlcHardtéHzBd Bya gradual progression
readily epsi n' treatnentaylelds an F(ab')2 fragnent

of therdipgase ﬁrggx ltswaseamth ge pHpEareied Slapess a%ramf%wg% 'c}t piL- Télarﬁgwée

penod%fof & IeQ8lfinglolt Y idRGas@ AdtivaR ind thdry n may Be $d0@ ahd BdE 3 RlctIROPBMS
rrent t hat contai ns a Co lete anti gen- recognl tion

dlfferaﬁ@rn ARM G SEMROR  Qpsetels pishlYy lpé@ B TGRS Prepidy foftics, men are as

11kelyd\‘d?ﬂ°eh tPdevaIBF it maawua RatRe anditPRO kA Bhke HAI Jbrd/zﬁfdln_ahh €he brain.
omalnlntl non- coval nt a omatlon It 1s In

PPMS ¢ffeg ‘%%fﬁ?ewlﬁﬂ'é? Prai b diless kely oy doags, frainpiges gy BRMS or SPMS; for

examﬁl@ Qﬂe&ﬂ&w@lﬁ PRRAS Rrevays 1iRdY & dé0dTa dbghifileprablemt. ®PUET ik IR sditype of
gen-hi nding site on thg%surf e of %?e VH

MS ﬂifﬂ ’nsré‘iast likgly et jeffapmaiqry (ga %ﬁ“?% SNy %’gﬁ‘ghicans The
Prima@PPrbgressaa tforg Lot qigéw&gffs@elednfmeﬁuo ¥ind 5% bﬁalk’:}ﬁbplbﬁdy multiple

However, even_a single variable d or hal f of
sclerogx@. P@aﬁpggl?erf&ﬁa?ﬂs %?C‘?‘ﬂlfl%@ th@%?%}l ogala étgﬁl dﬁtg Neurol 96] 121-7
(2001%.PEt stibject fn@th PRV Saxfdated Bérpin iasuillyenabiith ipfopalile orf d260igME didgnosis of
PPand bi nd anti gen, although at a lower affinity than

‘he entire binding site. The Fab fragnent al so

C OTRke Rpdige-teh@tiaOmsltiple iscletosieli o “RRMSH és dhagbitrizet by ﬁ:l&pm (also known

as exe{ggrgatgqllng):{% iS50 nElClgP 1%1? ge?wnfa)?rg) G ]a}?ﬂtg&rt rPglﬁ PE‘ (BICQ/ I ?]uég!:endr worsen. The
relapsaslate fdll@WedDBy ﬁenbéﬁ/wfrreﬁlssdcbm Suraig vihixeh tiwer tb@p(qtsdnéulm anpartialfy recovers

from t&xyg%th cltF] %c)amre jurin n%ct_'hﬁ rg%*)n% I%laases ﬁalmglaset gc%rgin % \%Eekgg%morgﬁ and
recovéﬂyealdl&’S](gﬂatdl gomiulier elmmStflmtanEabbuSJ The\niast mjmltbeofqusnlepmsntmg
with l{/lrg zlreequ al)gncg)sfF% %Hﬁ%&? gtls t?é% 1$ ar@tn} |_Jh§ men&g%r thirties,
thougb rhagmqsasl mgch\mﬂler Qaciacdgons. 1bzacer ® mvﬁly F\abfen Ay mgrmEerest with this

h a ne
sub-t)% %%Mlgn\észlr%# I[lgdﬁ%e% %3% r%&tﬁ%ﬁ?@%{éﬁ?@g ath E\%fvc%ﬁ%ﬁ)ec‘tﬁ)ers
(neurdis) lghlte elhhitginmgter mgloraimf the@dited ngrvowsaystagl o b ulins) from
Sy LI ARG PR OUBY 8 b cas
a wid¢ Ve)netybﬁggdolggicql hgnmmpﬁ@ata\@rxpoggdﬂg@hx@qpe@ng dmewhich areas of the CNS
are da?tggéctl ﬁﬂﬁnecﬁleg 'aﬂect rQ%B@ Qﬁé e rf?lﬁatglﬁqes%%s@ glegﬁévgn andAUBELEF type of

e const onaln of e|r eavy chal ns,
glial ezl the @Néﬁcaéladwarb@gaé@d@ﬁﬁ@) spenselis frgnaye mtw@r appeess wigrehyethe

myehﬁ El?ea{h' a&ﬁnﬁ@ie%&oxﬁh@%@ a@bd. it fh?str?ﬁ?élﬁl?t%' that malf Q@resﬂo@@ble for

M” and severa hese urther
the re@ﬂsauomeﬁopmmat@ﬂ @Y oE pasients with RRPYESgonvest tg, SPI\ISg‘GThm 1§ars of
dlseage%ﬁﬁt Ao ela&AJhlsEHéQrelrﬂégto sdfeatif Y)Xe Ghaim r@ﬁ&ﬂg@@ﬁuttmg form
domains th ¥ correspond to the different classes of
of thealifepss @etionnss arpwndc3f4 @fdlllaeoliﬂ\e wighM§;, and m respectively.
Tha s Frtogl%gsji\}é%lﬂtrlﬁ§ scskis BF MK TR ARERRAbed by a steady
configurations of ferent classes of |nnunoglobullns
progregsign geqlinicrimswielogicd) dagiage. wilpgrmyvithgut sgperimpegsg relaptes 35 gjnor
emlsgl&ﬁgﬂ@ B&M&N@ﬁl%&d&%léﬂ'ﬁﬁ@@' w}(i—haQQBi%bleﬁfslyoéxp%ﬁEnb&thBénod of
wherein these domai ns are present in a single
RRMS wihieh @rsy ihae lastad anything Sprtyp tq forty peary=r nnse- AR SeRegimposed relapses
and refnﬂgsidﬁg ThefeQPE fdnd BStaiR o2 Qe rﬁﬁ)@t 08 thd JIK&lof ﬁ’l@tsé@%ﬁﬁr)t $18grMstve phase
and VL domains that enables the scFv to formth
desired structure for antigen binding. For a reV|em10f
scFv see Pl ckthun in The Pharmacol ogy of Mnocl ona
Anti bodi es, vol. 113, Rosenburg and More eds.,
Springer-Verl ag, New York, pp. 269-315 (1994). The
term "di abodi es” refers to snmall antibody fragnents
with two antigen-binding sites,
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whi ch fragnments conprise a heavy chain variabl e domain
(VH) connected to a light chain variable domain (VL)
W(])O’S/hE79$tB.ITE pol ypept| de chain (VH - VL). By UBCTIUSA05/019641

..... i nkeg, Q‘Js rt to allow alrlng bet ween t he
of e Piaba AP A S 6 v hmcher Al G AU g g proeress
can stﬁﬁ)eraﬁité siéW tJ’sanla EndFRIRLsC AR 1D ry}{arg BOR| gt peddie HRORRQIS will have
ain and create two antigen-bin |n%PS|tes Di abodi e

develeped BMS By 2itord8 years jthat ﬁgqr? wilphave giseane Y% FMipgndsgebe mmated
with lg@érlevlﬁ)%;mﬂ%H{%a 1Edi 0B FmAilon Ban uH(ms bhhhe totaﬁ&ﬁgen or@lsease
A, 90: 6444-6448 (1993). The term "nonac]

contmeem to IEREESS- A% Ay e THMS pespaitsareusd 3A%hall p ?RW with multiple
sclero@@t @i ned from a populatlon of substantially

honpgeneous antibodies, i. the individua

anPragea esrelapis atiplg Sqlﬂeslﬁo 6691185& TTEM i chagrsteripeddy a steady

prOgr@;E‘igA 8f cliRicRthelildR e RAMmERY Wi Rperfosiit refapes AASEMRLiBns. There is

variants that _may arise durlngg production of the

signifipani secovinaimmshiately fflowinganelonse Putbesvegiskapsss hereis p gepdual

worsegfng%?mmp'td?nsm’ms afBRLbEd PNoGAPebASWith MuRPlekeleRBiR! Some
nti body E arations that typically include different

nm““@ﬁﬁﬁ@@éWé Sipe VaniRfdPNSt different deterninants

( elﬂiete%?@s%l)on “SRClivd IR dTerh tRlalld st f the adlitods (di‘ dther drug) that is
gainst a single determ nant on the anti

effecty dprPFFTLI8: FPHUPTUSRECTERAE hemulfipe SHBRGE 5t n tective amount wit

gener@ARL ARG ﬁﬁm@f&/eﬁgﬂt atha Gigay Mﬁfbrﬁmbt%hﬁmcﬁbﬁ of MS, such as reducing
uncontan1nated %her [ | obul i ns. difie

relapse i B GBS ST SR e HEDEHAT BOPDSR PrL VRSB Jproving
timed@3-foR iwalk, &héringekt o dacst bokRiidnak lgyush@BxgardedDsability Status
popul ati on of antibodies, and is not to be construed
SC”cdgg ‘ring production of the antibody by any
p amhtisddly @kpoileh@etrs tb@bntsx aith beexpbduee todtizealividg herein in one or more

ML AT S T
at fixélies ﬁ:rfdgbladtu’ﬁg/ inkoVlssovesthis@kriqd dlakposere. IZIGE: A8 Mt (Og 5¢condor third)

oo g P ] ST BB 0
ari[heknmhl "@sturivayppedssie dgentl' sised kicif fop mijpmgeraayl tafdroysubstances

that a(ét to %qppresesi?é?r%%lpt%e %glgu%:%is gy t? T?x%fb g'\faeat{%d g’l:r@l% %919 would
1nc1ud]: sulMtdnces Biad buppre22tdkBit pEivction S, redudate Maﬂpb% selﬂ:helgen

£hodi.es cj fi.cal j
expressuﬁl or masgkhe | bo ens %ﬁrﬁlﬁup osz %A&Iel:lt% gl)ciul}ieh b-\?\%llng%e%ryl-&
substlppe;dpyumlcblﬁes t(sh:eUkﬁaamyNa 6 1077)1; yimstersidal anti-igflangpatoiycialgs
(N SA\N){)h agg'clg\% c?cg% g;ll%ogo%é’o?d% Ql?crllx%ls P(g'tlsso? gyeﬁ&%&?on'e Minti-inflammatory
an 1%O&I es ‘derive I Cul ar species or :
agenthgich agp qyglobxygangsamhibier ab- hawtygtmwnbbmsor@rlelécg@@n@@eeptor
antagXYﬁét ?gnt%gﬁfmﬁ ngc% as anthtl 8 Qxarhyrl:() enblﬁte 'ng)%lﬁ kﬁﬁiF) Vgllgyihtmg

to corresp I ng sequences I n ant i
agentd snch vsa@clbpmlanmieh bnomsgwuesda@amb aprsaRs; glgtar@deéwéﬁ (Wé%ch masks
| l

the MET ARG, AR AOin BUPPUORG. 4 B 6IS, i Biolp R i heviC
antigdyis @mwﬁélaﬂagments,\pwlyspeml 8; steaidesich Rpcortipogemids grglucocorticosteroids

a : dihydrofol
or 1l e e D ey 50 ol o
reductses ighihitdrs stich demethotrexate (czraldrr sx&mtarmw)éyd@emed@rpgw’g sulfasalazine;
leﬂun\éﬂﬁdea@tcﬁqrgwgkﬂ‘xte&%ﬁﬂ am%q%mmﬁesg%ﬁ SifterBBS- Mﬁm fye@nar -

-hu 1 mat suc

gamnbaib@mdlesmeeueorepcr@%ﬁaﬁm dphs anidhadicy m@ﬁ@%whmumb) anti-TNF-
alpha(}rﬂﬂﬁﬁd'%ﬂém d@ﬁh&&pﬁe P Séh&lo@s R @t‘br- a ar@b@cﬁ&, £8Qhterleukin-2
Hurmani zed” forns o uman .g., nurine)

anti bodies are chineric an bodles that contain

m ni mal sequence derived from non-human

i mmunogl obul in. For the nbst part, humani zed

anti bodi es are human i mmunogl obul i ns (reci pi ent

anti body) in which residues froma hypervariabl e

reglon of the reC|p|ent are replaced by reS|dues from
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i mmunogl obul in are replaced by correspondi ng non- hunan
resi dues. Furthernore, humani zed anti bodi es may
weomwpni®es resi dues that are not found in the rwr/psmn$/019641

e n i bpgd lqﬂ;r , 1N "FE %ogor antibody. ' These noaifica

antibddied snfgfm% 75 cpcehyot it bolies: pRi-Lhort ARaodie, BEHAMRY-CD | 1a and ant-

CD1 s%ﬁﬁdaie@%ﬁinh Bnt BB aes,; @Etero‘d@@us@ﬂﬁ%ﬁ@@t@ﬂbﬂ)@ﬁdlyanV‘F ddtibodies,
onpri se substantially all of | east one,

prefeqal;lp pRtEFPS of 8, C%FP%@@%%?%N@ eRtiggFoBRImE IcﬁA -3 binding

domaRY RS b 187 k)%h@llneld 70%6/90N @trENNEHNATGRYeB; §tRPR&ornase; RNA or DNA
correspond hose of 'a nonhuman 1 mmunogl obul i n and

from ghp hossFKS0B RSl degxyaparavgtin;rpampRe; el Er90% (Gahenet al, U.S.

Pat. Nauwrh ,12ATH0R0 QB fPag%ﬁHt's' @@fﬁeer eﬁ% cs&éncé 0k1:AB0-432 (1991) WO
su stltutlons mani zed anti

90/11894% fappvav &Yatgres %4 I\Amn(l%%panp%f) 8%/01 lééé angyt et erepier a*rtlbaﬁles (EP

340 10%%@@5 in constant region, typically that of a
human i munogl obul in. For furt her details, see Jon

etThgltermplaxteipEic ggopt" a5 psed fonsinTeigesay @ suRsiaras MighRhiits o prevents the
functidEbidels &% 3RBesRArucd@BTkellsa e Féfrﬁﬁlﬁtencféﬁ kd inclG radioactive

Struct ., Biol 9 (19 nl
sctopeh g At il & eBF SrRCunEM GBEd: har O SoigRss OFED),

chem&ﬁ@:rﬁ}ﬁ:uﬁ@ég@ntﬁ QEd (LRSS swh adEmaANho1BRIokiROdr e@fytnatically active toxins of
onS| bl e for ?nt I, gen bi ndi ngﬁ1 ?Plﬁ[he hypervari abl e
bame’f“’é L ol ianigal ofigin or Hagmenisd es froma

" CcR "ﬂhlaﬁﬂfﬁél’ﬁﬁm& Hehke i dReRichlomPeindisefallin tHeliBatmeAt. of cancer.

Exampleg it SheReib AP S HBHE R e 99 og 1 e Ty Ane

cycloghBsp8amilié) lekﬁll‘Bl)fohdﬁestshcﬂl A @astyfar; vaprosutias hﬁﬁl}ﬁ)sdlﬁa’lliaazﬁndmes such as

abat et al tE%Hence of Pro |ns of ‘i\g’ﬁ % ludi
benzo g 0TS, BTGP L B 07 R R B including
altretdnfifé, ihcttlyRBcioélatiea) thidtyleRphspbaamidd/DriethiyBEdipplanhommide and

d f y ... .
(T ST T T TN e,
(inchulding ltiie sgithdtic audogua ldpetecoetiryosatiot c2lfysGin;(Gd-} 0655 BicbiBing HR)

adoze@%t %?z_gilég% 8&{% 7spn'\7elpt%et%e aVngUf al 0 tﬁ&glixa?? tp%ﬁ%%an?}ll Qr'yptophycin 1
and c'ryEro@lnsemm)kdolasrauﬂ }amcanwud(w:e:bmmgehd dyothetioaanloauzk, eKWe?d&? md CB1-
TMl)a tg?r(gbfl?f%%rbcf%rns{ap %:dilgixgesg)x?%%zﬁgxl Eltrgge%glﬁﬂ%E](%%%c%égs
chlordnaisicihehleimapltheit, mbd))pltmldtanmck: wo’ammny, m@ﬁh@dexmcalorethamme

o LTSRS o AR B3P0 B e
trofosfemiflg@racil mgi;tg[demtrdm%such eddaghustine, pldoyoectpding dotemustine, lomustine,
mmuit% taH? aMustEugF%nI of1 (s{l%P %élgeu:ﬁecf) e%HEbIN%s (c5 g7 gzﬁrcﬂe%ﬁcm

rium ne ant |1 body
especiidly pgnh@aenmﬂ ypeall @md calighepmigimomesal Ti(gretgantgnewhem Intl. Ed.

Engl. Nﬁ; '}\Kn?:; )08)3 é%}e&ﬁkrﬁictry m?%%f Eﬂ?fleﬁn&ﬁ gninL honates suEhBaés clodronate;

an esppequaising as avellias mopar@@&mld@hroa@m@gﬁsm@nelﬁsd C}HBPOPI@BIS e@‘?ﬁilyne
)arclalH |8 B authi@hn$Gn, &2 Lr%ii bl
iSRRI 5| AP B  SEAE omyin
cactingawyein saagsbichecarmipgmycim| carzmophllve)@hwwomm&wtctasqtqoma‘ﬁlﬁawnorubwm
detor@d’]&ﬁ %Qﬁééofsmie@&e W@N@doﬁy@b]hﬁQin@lufhﬁgmorphohno-
Cori'xa (see, also, US Patent . 21); muriné
doxombisinctyermmIorRlielindyéesprubios 2 pywlwsd%?ruhlpm asqi groydoxorubicin),
eplrulﬁ}%g 2e)sor§§éln 5ig§rul§1<],1g %Qrcéh%yééﬂ ity ink BEH GO hitbid u‘ﬂd' ﬁg:ophenohc
ramewor k' pat ched” or hdmani zed 1F5 (W003/002

acid, pegalagrycis, olivarEmsgraplesiyeinHR g Mz e purﬁyrerWeq@Hmyadedombwm
strept&hhr%a %ﬂrébto%bgn Qﬁﬂel’cmq VibérldRe %B@é?étm%rub@on@ ZiZtl-mla?ﬁgahtes such as

humanri zed 2H7; huMax- CD20 (Genmab, Dennar k

W02004/ 035607) ; AME-1 33 (Applied Ml ecul ar

Evol ution); A20 antibody or variants thereof such as

chinmeric or humani zed A20 anti body (cA20, hA20,

respectively) or IMMJ 106 (US 2003/0219433,

I mmunonedi cs); CD20- bi ndi ng anti bodi es, including

ep| tope depl et ed Leu 16 1H4 or 2B8, optionall y

e LIS I /AN SAN™ A Al LN AN
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auristatin E conjugate (Seattle Cenetics);
anti-CD20-1L2 (EMD Biovation/Cty of Hope); anti-CD20
woBstmrapy (Epi Cyte); and anti - CD20 ant i bodde'Rusmilﬁomml

Tr"ubg,p ,,The,,i;@n tuxi mab" or "RI TUXAN(r)'
methofjirats andSeilistourabit{$; ‘g@b @ﬂ@taiclééml%“éﬁﬂlﬁhé%‘ieé@t% Pethpigexate,
pteroﬂwfnbﬁﬁ{et}m pUFRRAGIGRR|cHAR tﬂ'u@é?gﬂned 6#&&%@6}3@&@' tlﬁﬁﬁnp‘hh@

@ﬁgen and desi gnated "C2B at ent
thioggnipg @ynmiding aﬁélpwﬁgasm@ah@ﬁtaéa%tmﬁ%ﬁzaﬂﬁ@ﬂe F@?ﬂaﬁﬁ Gyfagabine,

dldeo%'nhfng YokiPuRdiRg efdedbbind bR nED g &8 JUERILS bahskeYone,
avai | abl e from Genent ech. Pur el y for the purposes

dromqstapelpre RIPRIONAH eRikosianeli PaRidestaae Aestakictane; antiy adeapl sephapy

ammJgﬁlfteQﬁl&ﬂeomﬁ’otménﬁﬁHS?aﬁéj f@ﬁtdcﬁqwexﬁéﬁé‘{t subtl Rd%1ihe AB; agaggone
Oor an anti gen-bi nd |C\Y%m{1ra gnent thereof, wherein

aldophgsphapudnelycssidy paencleydinigach sribasiimsaens: ssteabrell brSﬁmrene

edatra%ht¥Qefdifiné @Emmﬂ:ﬁxec&l@({{doﬁé rég’oﬂnﬂhlhé‘ %lhb'tlﬁtﬂxﬁla&tétéi fah 3YtBilone;
region (VH thereof at |east a sequence of SEQ

ctoglucis, Aidjiupp nigrpteghydyopyures; dping; g’ﬁ{dﬁlﬂﬂlﬁﬂﬁay@%‘”ﬁﬁ“idb ew%wame and

ansamteBif{; doblzboé; ﬁaﬂ@xalﬂﬁﬁﬁanQHmu&rafemmskatlﬁ Fp%):namet
resi dues of the hunan ﬁeavy chai n_subgroup

pirarubigy lonsgxantrweapoe?@waww@aldemﬂ%wﬂde FEREE BB’&@ polysaccharide
compfeid (e at@r@lrﬂ%du@@ SElIgBI% ORg; @doRareIRiZbk in SEAHASMACHir0ferdi@im;

I D NG 10 an sequence aof SE
tenuagigltel BRERMBRYLA AT ISP TGRS CEE oo e tpeta |7 (s
verra&lﬁﬁ Uxe RERINOA ardERehiBndyOudthak;DiRdksine efpddBLR:; ﬁfanﬁﬂr_xﬁ}sﬁ@ mitobronitol;

CDR L3 sequence of  SEQ | D NO. nd.subst ant i
mitolqctis TP B OSBRSS S Ao ™ %goyggﬁﬁom&a@% Fipirp arbics, .
TAxd)mauﬂtaxglr(Bnahlalvryeﬁtsh@roB ORcdlodyYPrincetoh,eN. &), ABRIEK ARE™ Cremophor-

e, GRS PG o B B R BB P

Schauibetgd Hdnoid) /hnd TAXESTEREENd ox acedl {(Ri®n¢-, Posland R aert Abmdy France);

chlora&ﬁ%{;‘E%Wg%t?ﬁg%gggiﬁg}%%me ar%rcaptog%nr i Igmetlhotfetxate latinum

analogﬁﬂ%ﬂmﬁspmﬁn SHQatbbpIbi@; inblakthhe; Eainspwmpdside EV@-J 6)t Bysfamide;

. ich n av. 0. acjd substitution f )
mltox\é\%}&?nﬁl V&%st nﬁ Iﬁﬁbgﬁpmﬁgﬁ ngrrf]:é)mggl?)xantron% tenipo §1d% R?e@é%e,
daundmy@f) amiromérr, adlbda; tbhmir@rmta, OBt 1] tspcasmmerascammbamRBScﬁQQO;

t i N ' )
d1ﬂuo§oengg31é1}/]1§renré}g18 F@EE&)? s SLTE N %8&99 Lcn égﬁglgatb?%fe 3[%9 ’ph%rrsnaceutlcally
accepghlpwalts) acidsiog derivatives df By ofithetabere. pr ef er red enbodi rrent

- S.‘al\é\hl%gl?lded 1?1 th‘fflsnclehpﬁgy aﬂe%ntgtgrm\é;%a]t g&gﬁfle*t %ggcgre gt &Hﬁ)lt
?] aln amno acld sequences O
hormenecictid, onrtumcpre sich ‘aemyl-esasgesh@melpﬁwﬁpﬁ@ge@e@m@r modﬂlfﬁers
(SERl@lE* IIIBquxlggng S{)B{)f@%mﬁﬂfemﬁauﬁlﬁgﬂbtmxé Qﬁ@&lf&@ Galoxifene,

I'tution region t roves
droloAREE 4aydreayta@iXifeactripyifeng, keenifhe, 4 lb?ﬂé SWmemréme,tahéFARESTON

torem@Tid? Qro ags %MHQI§ lg?h{tlhfﬁ&§ the Eﬁﬁﬁ g%aga%ﬁ M3 Rtes ngogen

refera hav eav aln am no acl

produse‘mje ﬂ@@dmalsa@s Bchias, qu@xr(rmée sth%mmldpwlqs; gningplutethypydeyf
MEGKEE@)%% ﬂgp&g%%SAﬁBMAs*ﬂﬁbQ%rﬁé‘s&ﬁp ehSfRst@tie, 'f&ﬁéztoleoﬁﬁnsom

am no stitution in t creglont at

vorOZdbclfFé‘ééBé%E)@Zal@t 4ndiARIMIDBX ®epastrprade; apdbanbirgndioge)s ggch as
ﬂutanz ﬁca%hutgrgﬁe %ﬁﬁdxﬁlﬁg ﬂe‘ﬂﬂroﬁ@@?ﬂﬁi go%alrpasawelf) Al RRAcit¥ine (a 1,3-

6248 (1 dusogi e et al referred humani zed
dloxo@m nmoé,eoalde Pytesinstanaleg)] @@wsmhgamc cgtidey, rartigglreinthose that inhibit
FigSilel th dGintHalhRL SindpliGfild if Bl P &H PRIt h as, f
exprepsN edtosth Seteli balted #cﬁs‘ssvslvwwwc%q@ PKPLI YAPSNLA.
examﬂ@ﬂi@%@ %MWWIV%@WWWWWWM KR
ALL(%V\%H&\@ LEBRECTIIS®VALhRDIA VIOAYI® ¢Rahd) PROIEERIR® riL-2;
VQDGGSL RLSCAASGY TFTSYNVHWRQAPGKGLEWGAI YPG
NGDTSYSS (SEQ ED NO 8). Where the humani zed 2H7
antibody is an intact antibody, preferably it
conprises the light chain am no acid sequence:
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DI QUTQSPSSL SASVGDRVTI TCRASSSVSYMHW QQKPGKAPKPLIT YAPSNLA
SGVPSRFSG
WEEBSTDRTE TI SSLQDEDFATYYC@/\BFNPPTFCQBT KVEI KRTRABRXPSMb3/619641

: Royritityask perpaei|lypogeptable
salts, m@ma&&@g\@e@e@@eww KSPNRGEC (SEQ ID NG 13); and

heavy chai n"am no aci d sequence:

Eﬂ@wsée@w@mwwmﬁ DY AP ERe oppiaignythis act on

anoth«l:\l(éaT%Ymtercellular mediators. Examples of such cytokmew hokines, monokines;
FKGRFTI SVDKSKNTLYL LRAEDTAVYYCA YWY F
interlepkigry (ILs) such as IL-1, IL-la, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-11, IL~12, T~

15;a §%§I&@°§YA€P&&P&%K@ﬁ@%WEWMN&%PWYMWMAﬂLE and

kit llg@emwgmwwwmwmmmw@w@@m

recon{bmcaygulture and biol % cally active equivalents of the native sequence cytokines,

LFPPKPKDTLM SRTP DVSHEDPEVKFNWYVDGVEVHNAKTKI REEQY .
includiggpyptyetically produced small-molecule entities and pharmaceutically acceptable derivatives

and sa¥ioHleded HODW.NGKEYKCKVSNKAL PAPEEKT! SKAKGQPREPQVYTLPPSRE

EMIKNQVS ) .
L Tihe Ve o sop A VER s SA RS R PTRGs. SRS r 4o R TSOPR'SRINN
glandmgﬁﬁlty%@m%&gﬂth@ﬁoﬁ§@ dP eR¥hpld, 4)owdk hdri@ne such

heavy chain am no acid sequence

as humpspgrofrl e AR PGS g R A ST S Y NRAGD G/ BEsh PR SRR s

parat ﬁ)Ymone thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotem hormones such

as follﬁ_e/elft{;lml:ﬂ %E@SKNTLYL f@%\){ \{@YEYEE ?g and lutelmzmg ormone

(LH); PrdPcil, Ip¥: @Wﬁ%@ﬁi\ﬁhﬂﬁg@ oWl dbitr-associated peptlde inhibin; activin;

mulleEgSL ‘%ESLGT %kﬁC{gﬁNHKPSI\I’I’K\/ EP CDKTEJ! CPPCCIEI’CAtP(l%S

proteidENEINAKIEPRceYddAtoR¥combinant cell culture and biologically actlve equivalents of
the na\\é%}r/LTVL %ormone %XF%\g/SN}%Nﬁ Alplp%uce% smm%%ﬁl entltles anQE

pharrﬂa?éﬂﬁVd(@-‘ah’&ﬁBb]A‘dEMEﬁWNy tﬁ'Er'EE‘PVL DSDGSF FLYSKL TVDKSRV‘Q

Qﬁ%é??ego%%lg"r refer Sllfr?ﬁlglglggéb}é r%ro 'ﬁ)anc\% g%lud rexample

hepatfc%@vﬂhl fagfor;frabdast gomymorms@w euckltlszhairgrdyeh Wictolr; deew growth
uences .o

factorrs) such ag%lﬁg Bg‘ ia%le% ggjved 8wth %ct{)r frar%s}( ﬁgngﬁ?g%tﬁ I?a%tors (TGFs) such as

TGF-it amld B@l’édmsuluntlike gntoa/l:ii fctbel and/-I1} Ldmj/tb@smdm(@l’@mseteomductlve factors;

1nterferﬁrgs sﬁéﬁ as 11{1tﬁllfe?§n-€ H(Z/’I aYlg r\} Ql'iht (§)lo at eg‘lgt‘{r%nt | %0 W%Aug%%t

macrdphage-CRES(MESH); gdarlviyte- xe@br@hdges@%@ﬂﬁ%nm maflulocyte-CSF (G-
csp) RS RAhES .01 5&%&% PhnefRfcs ok ReiflHdH RdrurSl Vbl QIR
nant ents of 1ts Ratura enV| ronnent are

recorrrbataetrqea k:slmrdnmd bmngl@lly patiee Feuialapnfstof thginaigvessquercegrowth factor,
md“%%{}'ﬁ@g@‘n&?%&%g% grﬂzﬁl-%@l@c e%n'ng?sga%ﬁg Pﬁ%%ae%gﬁsfcag? QACU&?Ole derivatives
and salighepodt ei naceous solutes. In preferred enbodi ments,

the antibody will be purified (1) to greater than 95%

byThedsrgRintegrinarefaryie dyccspiotpisinthal allpvisyeelRoth 1g\Ring to and to respond

to theréﬁﬁib@mllm%mtls Ry@iQriak I\/Mi&%f%elﬁﬂﬁrfurga%sk%ﬂch% h@hd healing,
to a degree sufficient to obtain at |east

cell drff@sqna%i@g homing qfdymericglls 43¢ apapiasisnEhey a1¢inag ohe laagesf@ﬁléye‘?fée“

adhest rét2froRfthaR are RVBRed th EHRxSREMER Maix an@ cel(-Sll ihteractions. Functional
honogenei ty by SDS- PAGE under reducin nonr. edu
aliee laaoe

integrins Sesst B0 YRS mOHBFHEYSIPECER SPuBifs, © ;betaé}gﬁt@@rnon-

coval&dt§ibBundl TR A$HRAuRi A0MMreishité MsiRstodye eatR il dydd e Bdtd $hbunits.
w thin reconbinant cells since at |east one co nlﬁ]
n(%eA pha6betal,

The regeptpr@lVap(t PARROTS ikt ehaln) andifs Pohiehamy Expplesigel
present. Ordinarily, howevgy, isolated antibody will
be prepared by at |east one purification step. A
"subject” herein is a human subject. Generally, the
subject is eligible for treatnment for
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mul tiple sclerosis. For the purposes herein, such
el igible subject is one who is experiencing, has
wezxpeni®wmeed, or is |ikely to experience, one PCT/DBI085/019641

NSy 4 -SYE s er indicators of nmultiple o
Alpha hq%@s ﬁ%%” tfqag%e@ Eégﬁ%@atw&swwﬁﬂeﬁﬂpﬂ@ terpy ipfegydy) igeludes

protelm&ﬁ] Rdturafl Blirc&R mlnerecoﬂﬁ)\[ﬂa}{t &l %glﬂf?ec'ﬁ‘gl vidMbdidhlly B&We equivalents of
onset” MS), previously nose th a new rel apse or

the nafixeee@v¥apen PISErIn, ptrcé\silmmtw@i%hfgmf%@ sll-mleculsrpntitigs apr

phamﬁt:c%tlceﬁ‘l?qé&ﬁtal')lé déﬁvaﬁ‘be% knd Qlis @&t opi ng nul tiple
erosi s uffering fromor at risk for suffering

ple scler05|s
e s P BB Rl oAb R B A0 ey such as
Efahz@@@toavmmw cdhf@tinBy Availsid fiéth Gefneok;aE piphad ididgrih dntibody such

(CSF). and/or. NB | esio and/ or is.screened for. usin
a5 naluig s Gy VAPRIBY EEISE OB g Eac  URisE e derivifves (o
2003/979461&)) Fladhymahme dexvaties elverzabl/yomaani20et/2883bywo 2002/16329 and

WO 20 Toia0: ErchHEraE RA FEmFLY A Rt Bl Gy e eyt s B

2001/@91175) mbgiﬂon: aldi gadeney @ay Iz(moalmmmlcahem racl(i N@G)anves (WO

sj de, and/ or t odi es
2000 AT B BB e 20 . 240 min
denvasleést(ms rae Nebs, aopi2eg bnd ADAMM mﬁﬁiﬁgmmmuampom@eptm|(Uszoowo42368)

g 0 SN LR o2 LB e I e

2002/81536) dte.cant | y exceed the | eveI ( s) in an individual
W thout MS. "Treatnent"” of a subject herein refers to
bdtohthe Ipmpaspe biereio, ‘tyneartnaends fastor q@plmpﬁma@ha)c regers to a human TNF-
alpha Qnro?ti\églg %&{1% ﬁaﬁiﬂflg Fcid ;I;Hﬁe?'l@%ésrbe&ﬁ iﬁfPeﬁxﬁ%aett AE INfature 312:721

e sclerosis as
(1984)vet Aggasval H@é,e/BGJZWRHﬁ AM¥&)-nul tiple scI erosis is to be
prevented. Hence, the subject may have been diagnosed .
adh KEN-plgha inkibierl berpinds et det @z@ﬁs fRasPsEXisied Piejogisal unction

of TI\@'[a Sg’éﬁ&ﬁl'lﬁh%u%kpblﬁm,g BUNE-RHIR 56 haltaRliss 1tsaact1ﬁWTTHx@1ﬂ'ﬂ)les of
i d

'S an menon_or departure ;

t he
TNF WB‘PK%IF sneﬁlﬁg%lwlfe’etam@aw# biter pesrtansreeRd RYERELR). In Iximab

(REM3ERBERS BEEAaMhuindS (paiectn and i ndi cative of M.
"Multiple sclerosis” refers to the chronic and often

dlmhblemgf ﬂ[ssa%a&ﬁ)d(ﬁrmg lilm-xdianiiatlaldrugéer‘DM@Bf gumlude
racteri ive. de trUC

hydrowi?rpwmwié%alaé%S RS hc?reng% ggﬂsﬁm?nlmg%a alnerce CO nlx%nagt(pl'lus oral and
subcutdhedudmiethodtrex &6, azathipkiye, Dapannﬂta;mm Ggldés:si) \@)lqh(_]httarxpllsellar)

. er os PP apsin emtt | t.i
mino iy S8 St o i ATRbALBboie, g o nd
deriv@ivbsthasdfset{. SPM5) , and progressive rel ap5| ng nul tiple
sclerosis (PRM5). "Primary progressive nultiple o
s dbxemplss of “nonsterpRpgntijinflagivatery dees 28 (NBHIRE” greagergpalicylic acid,
1bupr@1%19 915&5)&'11oiﬁdc91fxetﬁa|3§1 Q}'lﬁ&@?@lnfeflg qﬁélﬁ&ng"s@ﬁ?&nd%ﬁ\thtlo& thereof, etc.

superi nposed rel apses and rem ssions at all. There may

be‘d%ﬁfcb@&&d‘ﬂef@s {O%Y@ bhdF s@fefal Q}fnt}féh@&aﬁﬁna?l@tobwrﬁb/g sabdllances with
there may be and bad days or weeks.

the gqnerghshrmign) saﬁawsrﬁmelio#s fh%a%nnaﬁ %tugmgnttﬂgfpﬁf@atﬁ Py the ﬁa“efﬁliv occurring

corticb@¢r8ids. NEk A& oF Eyrﬁlﬁill: Yorfi®Ustel i indRIB pRddBis@fe, ﬁrb&@do}bne (including
wonen to develop it, and |n|t|al di sease activity is

methyjpredifisolage), fexampthasene, glieororicaidand bstamethasonsy ai n. PPVS

I RTINS N R

packagéiiti@raptiitic pRidivEls,alia® coras infdrinedion dbmtdlwedhcqmom; gsid, idvege,
problens. PPM5 is the sub-type of Ms that is | east
likely to show i nflanmatory (gadolini um enhanci ng)
| esions on MRl scans. The i mry Progressive form of
t he di sease affects between 10 and 15% of all people
wth multiple sclerosis. PPM5S may be defined according
to the criteria in MDonald et al. Ann Neurol 50:121-7
(2001). The subject with PPVMS treated herein is
usually one mnth probable or deflnltlve dlagn03|s of
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as exacerbations) during which tinme new synptons can
appear and ol d ones resurface or worsen. The rel apses
wae®sfiolorowed by per i ods of rem ssion, during pm/Uk2005/019641
Lime. the, pekson . y or partially recovers fromthe
admingimiier, entrABGGRt het ey ¥ thergpautie prodhostys &e cqmhingdareth theppckaged
produl:tae?ﬁd/(jr Varnfhiy §oncm§1§ $heQfse FRENBeaRltiE FORYE, ycCan be
sl ow and gradual or al nobst instantaneous. The vast
Mgy or i tphepdpyPeopl e presenting with Ms are first
di agnosed mnth RRVS. This is typically when they are
| Mhee peksént tnvextioh PR vides 4 Methdd ﬁ'&reatﬁﬂ'gomghpld bchgoxissia a su’hjﬁh suffering

earlier.or later are
here, AR 8 D ST BFOUMEST “Bap TR P HpoLes Breel surfuce
markd¥ytfefablya qU20taetitiady)eto thesubjedti Mhe MB e@bdtraared hadintildudes pnmary

MR RN SN NT RN T T

progrd:s@lfvé ANmpleGElyrosie WS&nﬁprdgh@&bﬂdeﬂngﬂﬁiﬁplﬁﬁdﬁBmSWMﬂ)} but

Lie ur ol |cal synpt ons
theral{yr?éflﬂiféﬁéag 8?%% &b prggc\{rgﬁgnﬁg R re“h areas of the
CNG catding danpgteeed davinggradeel, yheaﬁdtlmd campeies pdnginisteting an effective

amou%ﬁn{f lg%ﬂggtaﬁtg%ﬂy fc")sﬂgeo%ﬁg dl F dg\y%n@gena% ol{lltigl C)as’ gbﬁogiy %)lé%;)%%rg Gt e%fout 0.5to
4 grasp@rsaildy steoyed tor&ai 'gnannS) fol:k)vmd(by ess:onhartbbg)y @h@urr.yé labaut 0.5 to 4
grams @re?eéi!ﬂ)l é):())}lljtro]lgS h 2t gar%(&s tgrei Xefg%d aélﬁg Fag}g?%l{egn{)%%intglﬁcﬁlided until
from alﬁm Bstb 601 weeqqs ;ﬁnoomhmttal gntlbﬁ%eaposmt iFerpuspasgstdf tHRwB:ntion, the
ert
o A5 b SN e Bl ey s
1mt1a1tannmdyleh®smre,l th@squg% roginfietvening CD3P antibpdst theatneing erzeyposure between
meuﬁ%FmHQ&%n@E Hﬁ1s 55% of al | people mnth M5. " Secondary
ressive mu pl e sclerosis" or "SPM5" is

C hﬁxeamcmlubzwerwe autytl exbpequd o subsesiian afbody ¢xppwwsgs can be

measﬁgi?'lfr&ll glgﬂe? ﬁll fgs@ gRQEonY! dtoge dt Ehevﬁntlmgﬂﬁtio%%’ Qﬁfoklﬁp %{aﬂeferably from the
apses and m nor remssions an pl at eaux. Peopl e who

fhﬂd@@mémﬁpmsﬂwsﬂdebMWQve previ ously experienced a period

OfIn ﬁ%%%d%b%)ﬁeﬁ@ﬁ&elh Rd ﬁﬁllbw;lxbéﬁlg:s falre(éﬂih{)%afe 24 weeks or 6

forty years or nore. Any superirposed rel apses an
montlysapirs OF epsoxiately 48 wecksop kbimprthy @Rt of f over time. From

t g oR0SRSodRent, iR se&n@ Bt oYy EXpOE S ﬁbt\iﬁom%ﬁﬁfab&h QO to 30 weeks
di'sease, disability 'starts' aavkncm

from thig ipitigl FXRﬁ’iS‘HC’d%BP@%@Y fativmed brigird f“ﬁ@oﬁf wp%ofeawt Qélt? ft grams

(prefé?@ol)%ﬂoﬁtel §!O% grﬁns?) OB third Skpbks et ﬂbtﬁ)em@faarﬁfmsaege&i@iﬁf Fom U 46 to
e RRVS wi || have deveIOﬁfd SPMS.

opl
60 wegbs k)Y frﬁﬁtab‘f“lt @@we‘iweleks) Framdhe indiglerpesutrodnd t@?ﬂmefera%w no

furthér %ﬁlﬂ)%@ SpbB&uréis pRIVIdEA lil Wl 143t AHUET0- 158V Rk Stréth the 1n1t1a1 exposure
nflanmatory lesion formation than in RRMS b

t ol & ARSFARR CTIOdiReSb SR PR NGEE P lagPtég%“deﬂtun%Wout 4610

60 w&ﬁ@fr&h PR ini TV o366 QA Elﬁ)s&fu@dt ﬁﬂtllﬁ)@ﬁ/@@fos@éi ifReY Ble@ioVprb¥ided until
| e sclerosis. ressive relapsing nultiple

abo“té‘élt%?‘g‘é’f"‘é‘s frpr theynreviqys “1‘3 APSS%¢har act eri zed by a

St REbhe P MEFRF He @ﬂtl&ﬁy s)l;ioﬁiréb&iereﬁ}ﬁtﬁﬁﬂd}ﬁb\ﬁ&d t6l B @Hect as a single
m SSI ons..

wi th superi nposed es an
dose 4o it MACEFET (PSP BTy o PBUARGE A HRb fagsond doso)
The paMiculBEiuaderofideled peishel By & tw@ empRyatioatachaitibedy Hgodite is

BT LS RO L N A e

type 6F s¥cdhd axealcﬁﬁena%ﬁpmiréaeamw Rasbddhd fefleacy sfedmandratidn. Where

refers to an _anmount of t antlbo or ot her
(w0 SERREE QoSS BT Yo She R EPREiHRTeLe |af"6‘F’éi“frﬁng g Hour 31017
days, infoeprt @bl TR AbohH b @6 88ls A Hiost préuably ddmebbadBity 8 days from the
anmount will generally resuﬁ in an i nprovenent in the
signs, synptons or other |nd|cators of MS, such as
reduci ng rel apse rate, preventing disability, reducing
nunber and/or volune of brain MR |esions, inproving
timed 25-foot wal k, extending the tinme to disease
progreSS|on (e.q. u3|ng Expanded D sablllty Status

~ o . o, Y
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doses adm ni stered over a period of tinme of about 1-20
days. The doses nay be given at one tine or at fixed
wWo@ROSNIBGYI| ar tine | nt er vaI s over this peri od B¢T/Us2005/019641
. X re. lniti.a %% second ar. Q%f
time gnr?ﬁqstoase \xéa)% a%mslaursg ge% ehege tﬁlgrs aJéage ‘?oﬁestalrwIITl?lgﬁﬁe(éé irst and second
doseof thelantdasdﬁfs$mferidﬂﬂahont @etoall.d grads, @hdde pr?f&&bty&lbmt 0.75 to 1.3 grams.
n for unc

| nos sive, agent ed he

D ETRSRBRE T SRS B8 S LR oo
the antitekly, tfbreexamplefeonsato et 6D ekgoeurss Aikhord @hrﬂg.llir[}%bﬁ@ to 40
oL g TP RSB AR, DL 4B S e
interw efaelaaﬁalpgtemmbeprgs&ebmor 6ationtiessér A8veeeRddT 12 Rioh GE NG one
R i L T AT TN S—
embaqdonsit, eacm ageibodgq nkposmraisl pmmmﬂas wokepisic (104SADDEY antlbody However,

' tacr ucoco rticoids su

not Dl Y bosuf Rk Phe M Rne s AR AER bRt Gy e oses uch

as Tihr: zmybd)dyonaygxe A asked antitiody dbromay & &njhgm«ylgma&er molecule such as a
cytot%)g? :d%h{ Uk as%rraﬁoa{c \lzjekc%t ! Icn?nrc]le ’Ilile Pﬁ: etér%{j aﬂ %?I%rr]eu? 1s'Rituximab,

S SucC as aza
humamjredpHE (’ﬁﬁ a@mpnmg dliel \lanﬁmnalraiehg/dna&m im§EQBMNGS. 3 uads)as

o SRR PTG U PSR NSRS ot
CD2%6§@mﬂ@ed in US Pat. No. 4,120, 649) antl-ldlotyplc
anfn' otﬂg gﬁlﬁ&il&%‘i tﬁé‘!@bj%& a:gx%qf'g’r b%QrgprM/_llg; sﬁy t?e%{na w1% élrug&Sl) such as

cycl osporin steroi s SUCh as’ Gorticost erol
lmmlglpﬁ}tpe@m‘telag%@e MIﬁdtsth@mu@thwcS@lc@sls pbiordaamakidgsn previgusly treated
with Qf SHBOSWE B- AR LY c@ﬁlgﬁigr' (? %hl bgr préﬁcﬂlslg/“t‘%%@&%ﬂﬁ 8B50 antibody).

di hydrofol ate re duct as rtors s

WETKbOtaﬁtﬂ?é§§' &is ( Qindhistefed S Gl ARBAMS ) means, including parenteral, topical,
Sucué%}/groxycloroqume sulfasala2|ne | ef | unom de:

YR rBUrpenieysabk P BeRsY o intEesal o ML itialesigel n gdministration.
Parer@dﬂilllnﬂlﬁ&ﬁ A dRide AntAnfb@lar,-iR@fvenous rlnt'raagmn%teﬁtgﬁ’éil ®F subcutaneous

d -tu necrosi.s factor- alpha ant i bodi es
a m“(‘ftﬁ‘f‘P‘? xJﬁt&éhea?l adpamstiatipm ) alsq sentemmited 615 ¢-gmiyiSoBaientjAppln No.

2002/()610%4143 TG}Bl@tl)opezaAtdoncIeﬁﬂiﬂg 1nﬂﬁ§éc@l&ieﬁvécrﬁ6f5 HCDERLRibod ). In addition, the
I ? i.-int rIeurln 2anti-LFA-1 antib g
ant Y T PR b A R IoneE6 v QDB gscs o the antibody.

Prefemablyj the3dbding i g@ﬁdhﬁﬁveub@‘lﬁ rsbcQEELsIRYr lintkHEBNRC Wo§ preferably by

| obul.i n an-T anti bodi es, preferably anti-CD3 or
lmn“gmwmuffﬂyﬁﬁﬂa ant i bodi es; soluble peptlde contai ning a

Lk B EETRAIDAD C 0 00S B L

multifle exlerodie ofrondy, opHEES ?dlﬂSis®1ddeZ&pndjtacmqaﬁmeu; gighhd a¢ytotoxic agent,

"
chem AR By oty pFE SR Rbesh PR Riop et Grangfo growen
factorgadraapese inte@En. intdG i anB2or(ist an@tgbOMe@OdnJLEléQ-g dntibbdye@mhys efalizumab

: 33
AR5 O I 8 e LB o
natallmaM(T¥§AERI®blaﬁalhgle fitotn Bisgenperd, widirthé antibefyahs binds &B cell surface

marke‘?g%?tv@tﬂ%? éﬁlg)tan 1&!?1& |ts or prevents the function of

s an /or causes’destruction of cells. The tern1is

[ At

| 1A 0% chgleR ol dRARGLL ol PRy o Smplb Ky n
interforai¢less €rugwechias BiNsheta 1 o (RERIF® M@h@ﬁ@NEK%Hpéﬂﬁbdaagents

I

T ;o AR T LRSS (POPARNREY 8 xproxic agent such
as mltmaaﬁpnedNprﬂl%'EﬁOW | ,gnqihot@;(atc,rca@c@ns@amiqlg,roéb{ramb&cﬂ azathioprine;

"chenot herapeutic agent” is a chem cal conpound usef ul

in the treatnment of cancerps Exanpl es of

chenot herapeuti ¢ agents include al kyl ati ng agents such

as thiotepa and CYTOXAN(r) cycl osphospham de; al kyl

sul fonates such as busul fan, inprosulfan and

pi posul fan; aziridines such as benzodopa, carboquone,

neturedopa and uredopa ethylen|n1nes and

L
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adozel esin, carzelesin and bizelesin synthetic
anal ogues); cryptophycins (particularly cryptophycin 1
wanasarpt ophyci n 8) dol astatin; duocarnyci n PCT/US2005/019641

..... L1 pel pdi, he plpetic anal ogues, KW 2189 and CBI -
infaveihs o GG M B gaw&%tlmhaw%depém@aﬂmw £48i itoxantrone,

cycloﬁﬁ%gﬁlﬁi% 3@dnﬂ)athn hﬁt{ @1943 QlaHH@iB@ 'fcgﬁ badFiradigtidabHe ARG | |
ornapha2|ne chol Oﬁﬂosp amnm e estranustlne
transnlqn@@pramwostﬁ@w S Bethdpedisolone dtipdsisend, denamethasene or
glucoméskapﬁla w@lnk Istentl® Ecﬂﬁ@Js@f&d a&ymbmhowmﬁg i ne,
pre nlnustlne t r of osf an1de uraC|I nustard
immupgsppRsessive HsTapy, (e -A8ycerfienelate meketil AME) ercyeloworine);

choleit&BlelWéﬁdeﬁug (LleYQ-“%@ahﬂﬁeolasQ 'vmklﬁtlhd"lﬁies @é?ﬁasﬁﬁﬁ'(ﬁﬂwm@ fluvastatin
antibiotics such enedi ne antibiotics

(LESEQL Py Fom i LSORE) drvas g Y AGOR Brmpasitvin (RARACHOL®)
Slmvaﬁéhh gts@tm@% @ft&?@% aéf%é&ﬁ)g@ ggﬁerﬁlly aw g@a iEér?Célt%e! eﬁ al.
Neurqﬂwé@gﬁ&l FRO0BDS9RBISIH @%ﬂt t@ﬁ?@w HEEUERY i AR siondary or

relate@ &K @13, CdpBsticiB indBhtineRs®, FhaN ERipdd) HOBUR Inhibit6) dREBHHOHiB/ing anti-
and rel ated _chronoprotel n enedi yne anti obiotic

theumati¢ dite AR ED); nogesfearisial m@ﬂﬁgmatam riNPEYR); plasmapheresis;

levotlﬁ'kﬂtheadw}'ékﬂbnna\l @&Ezftésﬂaﬁn aﬁﬁl@@%oﬁﬁle oﬁ@%ldlﬂw%éﬁﬂoﬂantagomst anti-
carabi ci n, carm nomycin, carzinophil chrononyci

metabglifet W@Pp{ess&lg@ﬁw df}}aélillﬁtlv%l%]f‘m Bqdéqlﬁdme thyr01dectomy, asnother B-
cell sififadé atpobistnabddy&é.| euci ne, ADRI AMYCI N(r) doxor ubi cin

(i ncl udi ng nor phol i nodoxor ubi ci n,

cy"ma @mn®hedlbmde xdmiutstemidmlchhquymabdxbmrecanr later eipasures of the
CD20 aa e10 s)éth (’:om mlil}‘ec m}stratlx ﬁll’uqc i | sg éno; adnﬁr%gtgaltlloﬁ,culs{r]lg separate
formulntbnﬁmcalsmgrc‘ phnmmotheah Giringlagae, and cvogabtampdininjstration in either order,

9] r .

wherein u%rf:ff):%@ thete is agiﬁ)ne &i \Q}:ule%t%r (01{ aﬁﬁz&l\ﬁ ’agéﬁ%ts?r{é%{%g%’g%lr ﬁ),(ert their
blologwa}bmtmtds n ubem msx zinostatin, zorubicin;

anti - metabol i tes such asnethotrexate aM .

- fAsideifrman adaninitration of angibeglids do th AYbiRGLIBS Petrahapptication contemplates
admif G200 cﬁfah{bodfé@w oot %%g SR HAREEhGidh of hidIOB b @ &RbEing the

purine anal o%s such a | udar abi ne, 6-mer captopurine,
antibadpiiscavpgnnanted by Hie SERISITIOR @dmiSisering 8 rréfoatiVaRBEuNts of agdbody. See,
for ex@fiple! WOOEB7323%a6lshédNREh 145 1998hiFhiRCihe GR TBEM therapy to generate
~ cytarabine, dldeoxyurldlne doxi fl uridi ne,
mtracé‘i:r’é% ieptodise, f 1 oxuri di ne: andr ogens such as

cagl.ust erone, .dronost anol one onat

o T RSB G S I LB L R g i a vecton
into tl&féhbje@'h o1} Mivivk dﬁd exVinloO Fain@ vivb Heli»@@ttﬂcﬂmcleﬁ(ﬁioidls mgdcttd directly

eni s h i nic ,

nto ORI e it e P oGR8 A fpment th subjts
cells #&tehokal the nueleis acid is!’iﬁrodb@ﬁtnttabidm ibglattad &Hnﬁrrdemﬁnodlﬁed cells are
admirgﬁqgrgi: tﬁ?}?e},'s%}}‘] 88%%%& ?}?‘f"uﬂﬁ Ibfj ergga%?pg% Igrrx]ceag%uqatedz W %mll %orbus membranes
that aetim_glamecii thto tgakdbjeumsm ¢ g aI 8. PateyNaxx ¥, 8923%8 an@éAPBNERY). There are a
varietg?#; tlgc qulesn ev’alla%?ey f%)r 1n§ro ucm% nuc?elct‘ acu?ssi?tg%}%% lllsg ﬁ"(lj;g %rgr%lliques vary
depending mp@r Wirether pemtw:lslt ad;ml i3 tramdﬁerta egd pulpiradaeldoi vitre, or in vivo in the
cells %?%Clgltr% nc{atxzi %ﬁsz T%%W@Qe)s)éul allby Sf%r th Ctgatlrjni’s ré ofcngltcllg?élalalﬁ?q%ag%’ahan cells in
vitro iNeludir thd uderob tipmsbaes, Ha@&peatlm)ucrmagmwamu fuskinZDKAR-dextran, the
calcmfnr}ﬁl%sjph% Sm F]eéxs I@tgo%%eél{c')%{] értcll:'I g] t e N ?I e?clhdc\iegtgr %r ex vivo delivery of the
gene mamimomlmecenes (especially T 2 toxin, verr acur in A

roridin A and angui di ne); urethan; vi ndesi ne;

dacarbazi ne; mannonustine;,gri tobronitol; mtolactol;

pi pobroman; gacytosi ne; arabinoside ("Ara-C');

cycl ophospham de; thiotepa; taxoids, e.g., TAXOL(r)

paclitaxel (Bristol- Myers Squi bb Oncol ogy, Princeton,

NJ.), ABRAXANE(tm) Crenophorfree, album n-engineered

nanopart | cI e f or mul at | on of pacl | t axel (Arre_r i can

. ~
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di fl uoronetl hyl ornithine (DVFO ; retinoids such as
retinoic acid; capecitabine; and pharmaceutically
waz@eplnme sal ts acids or derivatives of anypOf/usives/019641
o ,@ ve,,,, Al 0, 1N Hﬂa 4n this definition are
%mf a@ & ﬂluhlalt? agid transéer teshiifiues énchde frafisfegtiqn with viral

vectmjg gﬁ@ﬁ)&%d%wr&n HERed SAPEST wiHS o %n@&ﬁocﬁt@& NZ AR 1fHbased

ective estr ogen r ecept or nodul at or's &ﬁ
systenpsr{gsefid lipigs for Gipidencdinpiddransierod shiefzens ar¢ RO LYY E and DC-Chol, for

exam YAREE [t atloRIPKIdESAbIe 18 ﬁl’h@&é the H@oleu%c@cl ik $/M8 an agfnt that

-hydroxyt anoxi fen, trioxifene, keoxifene, LYI

‘targetstha prdes selimesucheasan FRRSTORRifi fos ﬁﬁ?lbwéfaceaﬁm@wtem or t'he target

cell, a I%Qﬁd%lt DlecSeptddh ek Ic«lill ,biae vARAMFBscRie? Hﬁteﬁﬁﬁyyed"’ﬁfo@éﬁxs that bind

| at es estrogen production in the adrenal gl ands,
toa c@u@ffa@gnenfb@qne @%p@ocwﬁdym grflepytosis gy be used for targeting ‘and/or to

fac111t§tg'u§} b e fNidhdRins Wﬁ{s thePBIESHiE R a ﬁ%&ﬁ&r@:ell type, antibodies

r) exenestane, fornestani'e, fadrozole,

for pr@qlm'g §8Q Behadrasion FEMQ}F%( ?r)d Hr(éﬁlp‘btileq t@rgeta?faacellular localization

and exﬁ%}&ﬂ %&lfu)ar ﬂﬁl@-ﬁfer Q%Q{e@hm(ﬁl@ df ﬁ%ﬂtar@ﬁ&h@éﬂl%ﬂ&o@féﬁmlsaﬁscnbed for
[ ut am de, | ut am de al ut anmi de, | euprolide, an

exam@@,é)éﬁ@ gl é@%eqlnema%@t“f%%céﬁ%(é% Kand Wagnes et afy, Bsesi %@Awd

Sci. U@’M%b@@ﬁj ﬁﬁ4@ﬁ§@@ﬁ'%€r@f&@|o@%cuﬁéﬂtl £/6VAfgene marking and gene therapy
ol |gonucl eotldes particul arl e that inhibit

Qs
protorsReABEIIn Bl g e P16 CPHAITOND. SRS P i g references
cited thBre@bherant cel |l proliferation, such as, for exanple,

PKC- al pha, Ralf and H Ras; vacci nes such as gene

t hex. apyPrudation efAntildiee xanpl e, ALLOVECTI N(r) vacci ne,

LEUVECTI N(r) vaccine, and VAXID(r) vacci ne;

PR®k Elghiotly any artieles 2f inhnulfactureofdhgyiresent iEnti@y yse, or incorporate, an

.. AB . r bl :

anibd AR b o STy R haROTL TR o Bl U6 TR W Eeppinty,
methade fongéreyatiok sush ‘antibodigs gélrt@ﬂp%‘nb@i'hﬂef or proteins

rel eased by one cell popul ation that act on another

c e Begsll syfase markeiLip de used dirproshationmb o pireegingfors gptiodies may be,
e.g., a%ﬁlgié|f6}ﬁ§of WeEndrXFBP LI H&Sthe BONQtaBSs thé BdsREd Qitkpd) Alternatively,
such as |L-1, L|a,1L2IL3IL4IL5
or ad “EQDG ly, pgbpxersEulg the| xnarger aj thelﬂceil suqfaLce n beElLsed tfgeneéat?, GRfFeen for,
antlbdalfe‘é I OfeStofRC e B b&ﬁuﬁ&emﬁmﬁ@{efu—[mﬁ pBneraidg a@ideies will be apparent
geptl de factors including LIF and kit ligand (KL).
t°th°%3kl] g thet®in, the term cyt Okl ne i ncl udes pr ot ei ns

ar OH%PI%%U%% ?%“8?"?55{ tggfs(’?rgpréaré E‘fg céu[eé g({]‘gmeg?g({uﬁtlon of {hcel'elmttlbodles used in
accordacgeiiiche pickadkinnasion ncl udi ng synt hetically produced
smal | -nol ecul e entities and pharnaceutically
ac(é)ept dheloderanibadieses and salts thereof. The term
"“hornone" refers to pol ypeptide hornones, which are
g ebrelonplypntadics i grafgraby wivad inggningalsyrisultiple pubgpianegus (sc) or
mtraplax@t%hédfj&;g iR ERREs Sive r@l@@dﬁpﬂﬁe%@ an b@lhvAxX almhﬁbe weAWoRonjugate
hor none "such as human gro hor none, N-nethi gnyl
the releii3ris ANtigER WA PrRTein s IMBIRPEBRIG Irbe Theeift ﬁ&fﬂﬁbfﬁ@d e.g., keyhole

hmpeplfi’ern%t:i?b\ﬁﬁp bGuh QLR bovidWERSd 1R Lin, 0 S&blaR tryPEiR hrﬂlﬁdﬂdof ﬂn;mg a
rel axin; prorelaxin; glycoprotein hornones such

bifungtignaljog fesivatizing Aeanti fRpeABPlvoRECipighynzoy] rwlff%ﬁuaclmmlde ester
(conj !1(51?_-&11%(@}{7@51'3916 E@@f@lﬁes§ TohddroxyBcinittigd @lhréughgysh&r r63AdiRs),

LH); prolactin | acental , | act ogen,

glutargléﬁyd%tsv%mlfnana&'@& $Qel opR PYH .Cd%‘lR WhHEre B aﬁ‘d Raerteudefifﬁﬁent alkyl groups.

nus‘g“de“ an-inhibiti ng substance; and thr orrb J ASb

MRS g IHmURiFR 48R %‘W&PH@H@WWP%F&«?SCOB’P%% r?fs R Yiys Oy

combid@ig{é. @] 108Qigoe 6 fig Of tht poe8i @Conbgata(idr ratdith oanict, uespecaimely) with 3

bi ol ogi cal |y active equival ents of the native sequence

hor none, i ncl udi ng synt hetic?cal 'y produced

smal | -nol ecul e entities and pharmaceutically

acceptabl e derivatives and salts thereof. The term

"grom h factor" refers to proteins that pronote

grow h, and include, for exanple, hepatic growh

fact or; fibr obI ast ar ovvt h fact or; vascul ar endot heI i al

r . I__L_._ s
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interferons such as interferon-a, -b, and -g; and
colony stinulating factors (CSFs) such as
woremsaphage- CSF (M CSF); granul ocyt e- macr ophagec2852005/019641

..... (LOM.CoR),and arapul.ocyte- CSF (GCSF) . As used herein,
volimehel Trads gormileth 24 AVsbBHCimeq ag &% SPRtSRImery dianay ijpigites. One

monthsl%fr fR€ Snifkls bl BB LORERI/ 5 fi‘)nltll(f:tﬁé J)n%;ﬂéll &St 8fptide or conjugate in
bi ol ogically active equivalents of the native se%uence
Freung's enerticte adiwvgnt byiskquirarayg uspHOMEmUdtEls Sitepr Y5yeitiad 4 days later the
animaNB¢ bied RSk leRinEil hishye@ForaRGbdal ateFBESiHals @A Ho¥sted until the titer
acceptabl e derivatives and salts thereof. The term
plateans. rRrefgiablyy the afi@plys bagstad with Eystcemniugsicor Sherpamp atizgn byygonjugated to
a diffG &t bﬁotéﬁ%d&/& thr&lighd dtRr@ReodsQinkfig E’&ant @odjiites also can be made in
extracellular matrix and is involved in a variety of
recompiziptypelh Ul ASPFQSHE fusigah Also. Rempadtipgagents gich @gplpm are suitably used
to enlghcfeftgglgmuh@;éswﬁse hom ng of tunor cells and apoptosis.
They are part of a large famly of cell adhesion
I GEPt MSnotBadl anfitdienvol ved in cel | -extracel | ul ar
matrix and cell-cell interactions. Functional
I Negciond antihodiesire obtainedfrém apepuiation afbgintialbphategereous

antiboﬁigag%g v ;He Ylduag%ndlﬁaag%%%gflrgi € go u?a?lo? g ?(Iielntxcalrl1 and/or bmd the same
epitoﬂwnmpo@ypdsable aaranGttha priscalsrigoprodetifre¢fahesmimeniona anﬁﬂlvéy, such
vanantsre]éelelgra yrEbiema ‘9&!& 11? 191 lﬁ’gég%%& T@Ls? th% n?oﬁﬁi E"I@&}%clggﬂ'pgﬁﬁ:ﬁes the
charadiér-df theantitpgy as nrbt bmggmmurebf:dlscme QISJ@U’Chml @itihodiehe term

integrin includes proteins fromnatural sources or

f rhonereaplsnthi menecleng] antibediesunay bg madendneghe bridomamethoafirst
descn%mwﬁéﬁe?teﬁazomme 25@495\(@97%  QHRRE Be thie®8 réddmbinas WA Ridthods

ynt'het i caljsé produced small-nolecul e entities and

U.s. Bﬁali*t%)cééiq My acceptabl e derivatives and salts

t here a es of |nte rin antagonj sts

arf rfwglak)ré@na%ﬂ@dna PASE QEY %ﬁpxﬁmwfegfé) %ﬂ%wug*m?ﬁ happster, is
immubzed és&ﬁﬁﬁbdv%?hbéﬁ(té }])mt%&ﬂiﬁﬁbf:ﬁbﬁh&t)prcﬁl\déﬁ drakd @pdbteadiNproducing

nt 4 t tib
o SRR o PR S e
lympldicitZﬁﬁy}diel itnfahiRed/inakan ID’yﬁlpH@iytev ien mefus(emtﬁ @8l 4diB)using a

T T T

Antibphenphipdiglpi awdiPeacsicé, @p. 424103 @chdesc LiéB, PBEB/ 10135) ;

enam ne derivatives (WD 200 1/79 173); propanoic acid

d éftiehabridpens c¢ADNRPOPAGT 4@49ede<iamdatwrcma@u@bwequltvamedlesl that
o0 BERL G Bl SRBEL s RN 5 LA Ot v
myelaerdelia t oy epmpleSifHaetparos] mgelgsooetly oirk thg gezy@Apoxanthine guanine

/

phosp‘ﬂbr% %Zﬁ{éifg?%Qg@gﬁg@gg?ggpme(é@mﬁr%ﬁg&%% f%gﬁhzl%@miomas typically will
mclu@zbapctxramdlge.dmbmpgﬁ@m and ghymdingy ’@i@hwlmhwh\?b §ub(SW§eS prevent the
gmwtgg@%gﬁﬁ?ﬁmg& geuSFor t he purposes herein, "tunor

necrosis factor al pha (TNF-alpha)" refers to a human
TW%Q%{)@HMH@M@ EHIRY thati e efR@n@yIsiiPoRGlable %%U@J&Dﬁoductlon of
as descri in Pennjca et al Nat ure, 312;721 C&) %Q)T
antibegy badfig-aleied afibordy-progiseing oy, and ars seasgiygjo 2 Reditpysy
mediunf NARbAOhese JREMEIH thyeldih RO BMs atdBdirideMijeldntadined, @ucﬁ@mhose

derxqu;(f};%n)télp g:rf}lcﬁ%h ggé(glawsgfgl&pgg gfg{!’abilf"e}tlg{ al plgaxkﬂ%%?@esgell ]Xlstrlbutlon
CenteB®hah Didgl, CAifeR 083, 8fd SPNForl X¥3L Dd g 693 % e 326 Gildblecitdnt the American

e o b S SR KRB S bty

hetercﬁas@rmia%én Bfies allb 88A%Ber REdrfbYd 08 the PEddudtion UPRinh rbndgenal
"DVARDs" i ncl ude hydr oxygl oroqui ne, sul fasal azi ne,

rret hotrexate, |eflunom de, etanercept, inflixinmab
(plus oral and subcutaneous nethrotrexate),

azat hioprine, D penicillanne, Gold (oral), CGold
(intramuscul ar), mnocycline, cyclosporine,

St aphyl ococcal pr ot ein A | nmunoadsor ption, i ncluding

I T o " o Y o,
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Exanpl es of "nonsteroidal anti-inflamuatory drugs" or
"NSAI Ds" are acetylsalicylic acid, ibuprofen,
waapsoxeng | ndonet haci n, sulindac, toI metin, iPCT/usiongo19641

..... aj t.s, Al [ at thereof etc. "Corticosteroid”
antib i e o) 5 iyl AR RRhRS Biogletr gty Moppclonat dhpiigpopy Production

Techn%‘éyffr{d'@glzc%ﬂ%% A6 £:83 VithiRel IDRRKGARE R w TH&N 932 ).

structure of steroids that mmc or augment t

efduﬁﬁxfesne@funt iR SvhAhYBrdodh cOICk EroWhg GDdsbdyED ok eroﬂﬂldﬂiSn of
npl es of synthetic corticaosteroid glude. .
monoﬂpx&g mt@gﬁ@s dnﬁptgéﬁlﬁag)éq tg?]%ntlg?nn gﬁifatia é the ing specificity of monoclonal

antibddRE Piokiee 8y hﬁﬁid@nﬁ@ }ens @sﬁiéﬂaﬁﬁﬁlbcﬁﬁ)ﬁﬂﬁnungﬂnﬁﬁﬁ&ﬁbﬁ bﬂ‘@l ad namdo
bet anet hasone.. A’ e insert" is used to ref
binding e Ut SR HEHBIARY K@W FEFteer ke B s Bragbent assy (ELISA)

et PR ST esconh-BERE o R Sl b2 bllrminea by e

Scatclghps AgB/sip bOMunos ef 4., Benl CRiodhiene aiomzom 98@93 p ackaged

product, and/or warnings concerning the use of such
t hefteapguidoma prllsdeddetifiet that praduceringbadisp of e derited epeificity,

afﬁmtg Yl%&' LCQIQltf rt}%véléil% m@y ﬂg%ﬁéi&eﬁfb ﬁlrn?tﬁ'%ldﬂ d%r&éeﬁﬂr@s and grown by

na su Ject Sutterin conpri sing
standaud| methp@t(épdlng Manodlphad dmz&péteanmmtpl@ fandRragtice; piotfyl B3 Academic
l
Press hg@@}i diRafle &ﬁg&erh%dzﬂfo %u@g&ﬁglu&%fogg%@a?e%E%g}PrMI 1640
medivnpdh @dké@orp rhe hebridopme @glkse@aenb@ &IV i Vipp @s aseifes fusadrssin an animal.
(PPMB), rel apsi %g remttin g_nultl pl e scl r03|s S ﬁ
s b mearyor3t iprlissisgactrtPy EF‘@C@B?SQF%%‘F@ Y sspivgspd frgm e culture

mediu, QEiESHIid, Br Ee@&rﬁ@ﬁ tdiSediiohd] |1rﬁlnﬁno‘g¢dbﬁfn9§irﬂic£ti?ﬂ|¥ﬁ)cedlb¢ﬂsuch as, for
hera py of either PPMS of RRVB are the greferre

examréwmlwén%e@hﬁe%eel?yﬁroxx!ee%mhf@n%w@%g@f FATROES S Hggysis: or
affinif)lcRio@a@raphyne nMet hod conprises adm ni stering an

ef fective anmount of a CD20 anti body to the M5 subject

t DA endodiag &fe manbdloml araibbdditsasl ;eaéigpsrﬂate@awfse@bmﬁﬂ ufind
conve]%tg?q%b%é%ggrﬁs( rgg g%gb rﬁ%glgc e&h&eeg(xobes ahrate are apa%ﬁ% )o{ bladxgg %pemﬁcally
to genés gicadisg (hp hedve amblight etlaow bf muﬁndazxtlliod&sg rEedybridote cells serve as a
preferr Sgl?rgi%n SHIEX. %)1(1 %(%Li?tgdm OtDl@EI ? {)lgééeﬁgrlﬁg gygﬁéslsilon téc?o%, which
are thexmsﬁqcted mt%drosqcmnmsless Btoli hillls, smmeﬁOS oflls, €hness Hlowsigr Ovary

o : . & ‘
iof e AR P B IR BB o v
synthesistaif botgelaneprsbodiss in the resobbinery he cqﬂm Beview Atigleeppeombinant
expreésfhw? Yeria o Pﬁkmbgﬁ{eg tﬁe%% qn \@ﬁapa &0e &pitg zmgigg

exposur es I nt erv tween the initia
Immusrdc éﬁéé 362 @&%em%lmkﬂalmmyl émom 184-183.01989)-
measured fromeither the first or second dose 0

i Apeifthensmiodineyt astipediar & antihpdy Frgnasasn e plgies tﬁﬁ’é‘ Satibody

phagefnwaifes gé?xél%tegfusﬁ@@le terahrhqlﬁh d&Bited AIMCEXRIGYF &, Mahird, B88:552-554
erred enbodi nents herein, the an tlbody exposures

(19903 Gl 4T ey S AEE O o8 ok His A P, 223 381-597

(199 1@@&5@%‘ IRk R4 6N B mIBRIGRd ‘Bﬁm&?arﬁ@éﬁx&sre%&wely, htﬂng%hﬁge libraries.
enbodi nent, the second antlbg%ﬁéé' ure i

Subsegheg PHBERHOR FPoripB SUFPotycHcy o3 ¥ PR R gogpdics by
chain SXIOBY (Mark 98l Oma/medhnf)l@bl @(WQ@ ™3 (@9925)' Oy alinds chrilifatorial InfCCthIl

exposur e of about O. gr.ans ref ¥ q%y %
and in, %voze@n&gngﬂgl) as atsH%tegyhtiO{. ﬂ)nétwﬁs%\ceéy BeP %ﬁe% aries (Waterhouse et al.,
Nuc. M&B REsSDED2sE-2086 (1998Y). OThud ke tedfnifis B WBRMSernatives to traditional

referabl from about 46 to 54 eks

morwflﬁml Prg}boé&%vége%a teclmpuesapisolafion F’QB?%P‘}‘}L"“FWE?‘F‘Wer
anti body exposure is provided until at |east about
70-75 weeks fromthe |n|t|é§ exposure. In an
alternative enbodi nent, thé second anti body exposure
is not provided until about 46 to 60 weeks fromthe
initial exposure, and subsequent anti body exposures,
if any, are not provided until about 46 to 60 weeks
fron1the preV|ous antlbody exposure. Amy one or nore

o a1
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dose of antibody, or as two separate doses of the
anti body (i.e., constituting a first and second dose).
wab@spemvs cul ar nurrber of doses (whether one oOPCT/IB005/019641

O B B B D e B e st For human
heavy%fd'lﬁﬂld%aﬁ RPhsAMEgbmaied figde ot ﬂi&' h‘bﬂ@fo SusRgurab s&]ﬁ&ﬁé@U S. Patent

nmedi canment is enpl oy ed and t od and

fr
No. 4§16 STMATS0R 4 Flo oVl s’ JIYg LD DRA: r Covaichlyjining

to the ML RbEE dink REuERE ANEr SIS tHeToin€ERueHRE Yor a non-immunoglobulin
adm nistered fromabout 3 to 17 days, nore preferably

polypentigen about 6 to 16 days and nost preferably from

23&[}5‘1}9?1&’?’3@%}8@%@ d aég%ob(u%] pélglgetg[.lge? éiEe?fggs&glteéiifgr t‘ﬁe conV\{ant domains of
an ant&/day, bt fh%:ﬁﬁre Qubstifned fforttisd vasiide S@anschf dms:&m@én—dohfbmmg site of an

tlbod i.s preferably apout 0.5 to
anibegly by G st A st o e r® arieta b Ehims v iatiee
specificht¢ f& ldbjalﬁigbn arsl nother alegbnabmbagtsitaboity spéifdty fara different
| east four exposures of the antibody, for exanple,
an't’g“fllromabout 3 to 60 exposures, and nore particularly
o) :}-Iutm%négd% %%gr es, nost particularly, about 3 to
2 sures erably, such exposures are
tﬁUd§ s rhﬁﬁiaxﬁimé RirSfutih §ntﬁf3§1|3s Rive BRAIIRHBEE i8 ki a&? Preferably, a
me S or nont hs, or 48 weeks or 12 nobnths. In one
huma@wd@ailwwas qus OhmaReEN SRy dassidist ingodusediing it fiem a geuree that is non-

huma§ 'T‘ﬂgge%oﬁm%arpafmlﬁ@fm(ﬁﬁﬁlﬁﬁé@ d¥-oftk M refdired kd R RRIIY Gesidues, which are
mbodi nent, each antibody exposure is provided as { WO

typical pemdrem go Sigworst varlle derain odymanizaiien s be fyentialypeyformed

follovAhY thD R0 @ SPR kT %n@&)e\dorla&s PoRMI AR Nagird 3§1 srgzl ﬂst@@s@ or
as two separate doses, anti body

may
Riechgp %66')/"‘(6‘#’%3&9 3883800 P%a\’%OW% % “ém%teﬁ?ﬁ’ 23] 5&6 dP@ (1988)), by
substlﬁlﬁﬁghﬁér\@néﬁl’é 1REiBX bdgued @ Yor thélEdirefiSonding S&hu€R64 df\4@uman antibody.

ou preferred antibady here
Accorﬁwgﬁ ‘f“f'é oh%vwfde agtibodighafeickimsge %ﬂ%@oé}s&ﬁrﬂ’aﬁ@e&m“ﬁ? 5367
wherchEHUQAREARy lets QNI dNeEmandvagifttle 8Jma h3WeBSuBRihtett b the

corre oo 1r{g{2;§c|11g ?ft ?an 2\1/ gqrml I?ﬂ%lr@gige%%gz p(@gﬁ‘hg%)?gm%e albtﬁygdles are typically
huma®@ Hﬁiibddh%ﬁtwhldhh&né hifficBatiabiars gibR isidudd@ed pgasiblyisome FR residues are

ted
substyighy e orw %‘go%srfétewwﬁes IRy 0o s and o has
ne[‘fler?otfceeeo a%lé o z{lgsg{)&g Ly t%ﬂdfi‘é& % Be{{%gcy 1ntn?a gthe

ace mar er e.g. er pre ous y treate
humaniz¢drantibaJiRR Qs et imipodany to 1§dvee antitgeiicitly Acsordigitnths seeadldd hest-fit"
metho%n%) §etlﬁh%1n%g Eﬁth ;ﬁ'{%ﬁl’e dl)lggill ld‘rdé H)gerﬂ %tﬁ)?g)e {j@!:reente&) géa%l the entire library
of knaownt lruamasatableadvmam seqtmlqreal @1@ lwmah smﬂm@n ithat isgloseshto that of the rodent
is the]E chcgﬂ?édears %e ﬂuﬂl Hﬁjargg\%rk pé‘gkolﬂc@}.{ f3f fhe HMﬁé}ﬁ%ea E?tlbog); (Sims et al., J.

I ntravenous, Intraart : |ntraper|tonea
Immustdb et 229 6L9§3h@hvth4a§t ¢lat/ |1‘é¢1 Bipht196:9Rkd487)). Another method uses a

partlc@%aﬂﬁe%\kp@{eggﬁgérﬁffggrgx% 6%8(%&%%@5 %qlﬁgncg _%F%lphetgnag &nnl}cﬁes ofa
particglonsubgravmef light or&iedve chain waslablg segjonsf Tee emg Gramav prs gry pe used for
severgl lalf@geq{ ltxdn%ﬂlze& Qﬁlb@(ﬂ&é (@91%{ epﬁ% Pt NaPlivad gczagm R’b &Q@f@d%)

fu se 1 nfusion, e. declining doses of th
Prestaggt 4., Wokyynunpk AP EREI (9'99 dhe dosi ng is given
i ntravenously, subcutanequsly or intrathecallly, ?Dst
pribis Srthey inpgifant Hiat apiiborissde hihapdzed ptbyetenpion pphighyaffipity for the

antlge"ilrﬁhél BN vRIb101b416a1 PRIBYtEN. UQ asiledehi§ k&, %chrdlné 138 preferred
ject to treat the nmultiple sclerosis,

methqépbqn@ﬁapfi JntigedipsrsRreRare by DRI the o DargERY sggueees and
cytotoxic agent, chenothergpeutic agent,
I mmunosuppr essi ve agent, cytoki ne, cytokine antagoni st
or antibody, growth factor, hornone, integrin,
integrin antagoni st or antibody (e.g. an LFA-I
anti body such as efalizumab (RAPT GVA(r)) conmercially
avallable fron1GEnentech ~or an alpha 4 |ntegr|n

—_ s~ R T~ F—~1 '

.
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interferon class drug such as IFN-beta-la (REBIF(r)
and AVONEX(r)) or IFN-beta-Ib (BETASERON(r)) ; an
wbiogopep | de such a gl atiranmer acetate (COPAXEIE(SI0PS/019641
2 £ytot.oxh 6, agent.sucgh as mtoxantrone
various Ky, 308 DRt SR SRy R RGP Rigental and

humaﬁ%d@@@m@ Thre@élﬁfeh]dl&ﬁf 1hﬂxﬁ1nb%]5]51ﬁﬁy1%ﬂ)@é'l§ ate¥BRAHBAY lavailable and are
feli % nial "globulin | ynphocyt e- depl et i g
familigrig mpfyskelé &P the Aft.t GBS HFRETANtsyE] DRRDL et itiate and display

probaﬁfil PRAL dimeRUnht b mAHoAd Kirkin&s of kAt d dapslYard ﬁlﬁﬁﬂlbélblb&ﬂ

bone marrow tr anspl antation); corticosteroid

sequepres. HpFRSFERI AT Shspeshieplayp PerEts 3RS of e Jiely g ofrike feagues in the

mnctleﬁngs’frtﬁé &aﬁaldAte mﬂ&logrébml SYRhRM.&, tBO4rlalysi9 St REidic that influence the
t her apy; non-1| ynphocyt e-depl eti ng i munosuppr essi v

ability qfé]pe&"gs)d (lzge ’gﬂmunﬁﬁleb%’ﬁé%métt%m}%%tlp|th“( W)F gsidues can be selected

and c&ﬂ&h&% ﬂh@ fkipieahHd8sbat RlundnBd¥as tHapthe Hekite@intibb® characteristic,
‘statin" class, which includes cerlvastatln

such g BvRaEd ity fon the ateptAntgpn(ESEShIEY 7 )1 2SeEl s Reryfyiable region
remdde!s—irg BT@ bd mogt SWRG A1) thvo MEVAGHIR(ehidg arigaViiadiag. | n
(P (r)), Sinvastatin (ZOCOR(r)); estradio
t 98 ostmmem(zwtagonal |y at el evated dosages; St uve et
al . Neurology 8:290-301 (2002)); hornone replacenent
t hmaapyﬁzrnattvem i Zhtgm, sy taotite dise covidaeyerded. ok a?taemle it is
to. ( I , FEURGRE -1
o Bl SRl AR WARE g2 LA, o
produ(:ng/ARm) repanoive sf lemmah detiboding inthedbbeanrefiendgeenouy gm@mlowlm
produ@lI o%s %P I:EI it} has b%éﬁOcIeE‘éHanQh Qhe Wz?&ﬂg Ec,lzléhdA nvof the antlbody heavy
n’ anal ogue; cytoki ne or tytokine receptor
chain ammagmgnogt(ln) gave iin shareriseinil eerm-lingwantans minsresyls méora@leﬁqtmlnbltwn of
endoé’eﬁ‘&f%1 th Ho%f‘fé ofetistl Flgﬁlrsﬁér of’ tﬁéjﬁxﬂag%l:ﬂ?hnet 1%&1)&%19 ne array in
anot her surface antagoni st/ antib etc. The
such geo dinel mutad| migareiit repult intheipridgetioned hwmnrﬁntl igs fpqy agtigen challenge.
See, ee% gﬁﬁ%f)@tsaepgi %ocl RLLT4cEXBES UKE, S90@551 h@9§DJ%Qob%Wt§ & Qﬂ Wature,

onmbi ned adm ni stration I ncl udes

362:26 523N SBuggerman epdl, Kgrrde farve 7%&1%9%@%54% Peyent Jos.
s, 591%!69%’  Ropbasrppcaispgal formul ation, and consecutive
administration in either order, mhereln preferably

t Nlkc@nakiSel R p}hhgmhs@&& ltd@ﬁlndMnyEIcﬁﬂféﬂtygD&l , Alakuye 348352653 (1990)) can
ents sinultan S elr i 0] 0g
b us Gl PUREGE RS RO T A A P B BT R B ElSR  ariabl
(V) dbihiin §eHejr@settoikds erom@semﬁmaambmam@nrwb diiptectinme, antibody V

adm ni stration._of anti bodi es b ene
comafcgpiigs Lofer Gheare A Bre et BREBR R proleateen it %Hame““’“s
bacteh@h@ﬁb(}ﬁlﬁﬁ%lﬁiesi ofy, dnddisphapedes ﬁlmmormﬂmlho@tfeigmngs amthe surface of
the DRREERFr1% BB CHEE T B onr8 SPale el f PR Py gLme

phagd)éenqea gelednensipyed cn t@aeﬁus:rtma propertiece|thadngibodyratsp besdit axsselection of

O T e

propestitb peiht Bselt. ePHag¢ displayvdau be perfbrreed iniawariety-of formatsy ifargheir review see,
eg., J%Enesoréﬁ{)f]xleng an USEL\%HCDaCcII ? ht'eurgen b}gzt:v\;?%qn 9:1{%0?1951] B ofg%} d§)564 -571
(1993 eﬂemmésburclé@of \égemsegmdmseaxt beaustq for pleags displex t Clsckserl dt gl., Nature,
Al the, nucl ei ¢ _ac
352 o GEAD S T oAl SubyBishf HUREHES gt R bl AR
combtrratohhldlbsanjz) PEY gerei tlehezed ftom dmtsb}y:errsrof infirownized awigs. € repertoire of V
capsul at.ed, w t or nb Q08 di £
eenes T BRHRENGE Wnlal ShPOLR Y o TRARIANRE b iBlicApS diverse gy o
antigehs S8y ABseliratigen33n be 8Mted Fsmrtiallyafodowing theiteshyiqess described by
techni ques avail able for introducing nucleic acids
into viable cells. The tecqpiques vary depending upon
whet her the nucleic acid is transferred into cul tured
cells in vitro, or invivo in the cells of the
i nt ended host. Techni ques suitable for the transfer of
nucleic acid into manmalian cells in vitro include the
use of Ilposones electroporatlon n1cr0|nject|on

~r AP~ 1§ a

-

o o o 1 .
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vectors (such as adenovirus, Herpes sinplex | virus,
or adeno-associated virus) and |ipid-based systens
w@ ewefiulo7g | pi ds for |ipid-nmediated transfer ofP¢hUS@esxe19641

e Gt VO o SPRREIU a8 & G et gBVBRY. Rick el WPy 5o

also, GPPt&R Nk sib 68 B3 AgRANRs78 bR, targets t he target cells,
such as an antlbody specific for a'cell surface

Meii{ad BRIHIARE Mbyal bel diferhtad Byeh vizal dotivated B @8 (heé DB Patents
r ecept orggn the target cell, etc. Were |iposones are

5567@?1‘%)?"335@& a)otel ns that bi nd to a cell surface

ein associated with endocytosis may be
uggg f(‘ﬁ”?ép V&Y and/or to facilitate upt ake, e.g.

R
Traditimmelidy, osd frageenta veralerivnd viapretpalbtiarjgestancdf priest eitivediehigee, e.g.,

e nnan e
Mormtlo ?t é{l: 5 oﬂ%{a@?/%h%%?g{call H9% 'Idﬁé}%};égg ﬁt?gc% gﬁqpﬁ-ﬁl Pﬁ(1992) and Bre t
al, cheecce B2b8L ﬂﬁ&ﬁ)htlécnrvemdtbemf@gmsnw ean@ey e ipteduced fdisgctly by recombinant

host c%ﬂl%g g% &’amglg\%e ﬁﬁlb@&y fr: eﬁ's 94111 beqb%d g&gth%g&%oﬂ)ﬁﬁ%ge libraries

ner ‘et Proc.
discugett avQ aégwmtl(e%e dap' SHFfmgmeet\? p@\/beoiﬂreqt}yeeww%ﬁ@mﬁ katioand
0 7 §rp
chemlgzﬁf}ecoﬁﬁésdét:ogncgq% %%{é gs%ggx@éf‘ epzfl) bﬂ%’gégﬁxa&(ggg 101984 (1992)).
Accorgp )58 PEerRIratle Ffaé’ﬂzeffaéﬁ’@@é can heayplatadedingsty, fran fecombinant host cell
culturE’ @glgrctgéhg{ﬁu@sffoﬁﬂé be@l%t1§§ of AEbAR Gk Sne @Rl tﬁ:rabb&érﬁﬁ) 8¢ skilled
manuf act ure of Efesent I nventl on use
practifioneprlp ethgt @nboémeaﬁt paipodieficheiraias swsleaﬁaan E‘é fragment (scEFv). See

wo 9346{ 8%0 Bs ‘f@t@*ﬁq{o 583085 d s PRt NBas sdI 43€S ThOantb8dd: fragment may
Accordin met hods for generat i 6%ésuch anti bodj es

also b }in é%‘"é’r,lekgedls Heseiabed iheS Batert| 3634 §7 ¢ for examplec eyuch finear
antibdd§ fﬂd%ﬁ&ltg Ry H%rn%blﬁ;eblﬂe oPbispegificSCr eeni ng for,
anti bodi es may be, e.g., a soluble form of the mar ker
Orvip PWidpe@fic hodief , contai ning the desired epitope.
Alternatively, or additionally, cells expressing the
rrﬂ%ikmiﬁahntfohdaesrarc altibodien that bevedamlingspemsiadtics dorgelvest atcedifferent
epltop%g emg a%bl ee%nﬁﬁg%t*b%? g# S§y bugn %ﬁg? ::igfe%t n.?)gtglge% of t%e %eée{l surface
markdneO&ppalple arttibbdiest rh?t)slsndsﬂhc Blceld syrface rh@;rk%rratld ﬁmhenésmdra MCPHdrﬁhfferent
f [
e YR, ARRASOR, s SRSITLAUER, O 1, PSR o
with anrare titat kinds t¢ 2 )rlgB@hryggcnfdmle aritlpukoehtesicivey %/Emjhrapeptor molecule (e.g.
CcD2 &Qfﬁﬁocfj'F@ Pec&itbrs Rr ?é(? (F YSJcﬁ 'a§ﬁ9Rl (Cf%lb P}'D32) )and FcyRII

e subcut aneous C) or | ntragerl toneal (ip
(CD16)sp es;t0| forus celfular Hefense In@vlamsmamthgé igel r@smﬁlﬁaapt&h?dm may glso be
used 08alRR YRkl agdii®s 16 A BIGAL BhdsDsntibEdiEMRNessH M bARArh® rihrker-
protein"that I's inmunogenic in the species to be
bindingramm ahd angarmehay bindy g piptexic pgayble. hianeray ani- interfgganvinca alkaloid,
ricin z@lcf%‘xmthog%ier@ rz;dlfBéEt‘Rgl QRYpk 'hEbten‘? rBl%ﬁMh@ aRibbli¥PSh Be prepared as

i nhibitor using a functi onal rlvat|2|ng agent,

full lengrh aetibadist &, antiedy frﬁgraw«eﬁq 2okb’s msve@sﬂsf@eﬁlbﬂdWF)de est er

(c Onjmdg at g%g@}grﬁ{sg?%& a(‘i/lﬁ‘%%g% l‘ir11§§1l1 g)gtgc; %’E Téqjiétgjlal production of full
lengtlﬂilﬁﬂe&ﬁahﬂﬁbdﬁétﬁs bBEE 6 1At Gocrpraystbhiofl vo 1m3glol§iﬂm heavy chain-light

RLIN=C=NR_ where. R and are diffe al k
chain ppifsypere e Ve fh?ﬂﬁmveedhf%a}t srecilieigs éﬁﬂ%}a A ch 8@%?38 -39
¢! 98390 lmewaaet &She r@tfdodﬁfséd{tﬁfeht\/cﬂ‘Smﬂynd‘gﬂiﬂsbhrﬂhda%f ard. 1ght. Cha.lag tlege

rotein qQr .con for r bb|
iR (QURdS @S@PW Eepoigatie] GRS QT TR oy, of which
only oné ﬁmh@&o@reaamspy@m strudtufed Puifi@6bn 6fghd ddere@@tdldculewhich is usually
intradermally at multiple §jtes. One nonth |later the
animal s are boosted with 1I/5 to 1/10 the original
anount of peptide or conjugate in Freund' s conplete
adj uvant by subcutaneous injection at nultiple sites.
Seven to 14 days later the animals are bled and the
serum | s assayed for antl body tlter An| rral s are

e o, a o, s -~ o




10

15

20

25

30

35

a different protein and/or through a different
cross-linking reagent. Conjugates al so can be nade in
wo ewenwiomant cell culture as protein fusions. F@HUSNM&UB&M

AL, gens s «such as alumare suitably used t
ok GG BB Gerapli e 8s RS eumbesp g gt g By Similar
proce&@&%é A8 se ARWD 0808529241 iR PLaBARIRG ef 410 PMBPROPIOFBE5-8659 (1991).
f substantial |y honmpgeneous anti bodies, i.e., the

I l’)ﬂ:lcé(x‘dﬁ‘lg@d a diffticRQPhRechC AHIBEdySiafighlé menammdtham dRiral nding

LTI AR R -

sequefid2R OTheaabn ﬁ@&tabl@dé/wnliiﬁﬁmmtﬁibgldﬁﬂlﬁ hgeRp ehish bonstast ddghain,
resent in

ts
compRiiGhAo RN of P B ERLLD: FHETHEFAR dv BFITRE oAty B gy heew
chain 88ns{a8i regl6nh (CH 1:’; cb‘ﬂta(ﬁlblg the Gite xdﬂcé‘s@a’rﬁf(ﬁ lighit cbﬁh pindimpresent in at least

nti.bodi es. . For [ e, cIo ant i
one of B¢ FRGE IV ATTERERS B Pt R S L F s B HERsifrg he
immu&pidtalin Bfht @hain, MetitNefied iAfGeghdde {xbBASYn veotorsyand ddecdmaefected into

: reconmbi na hods
o st BRI | PRy G AL O B D& B! Rpaggion o e
three ﬁcﬂﬁj’e@ﬁﬂd fﬁigﬁlellﬂﬁ)ﬁltenﬂaﬁdli’ﬁ&ht,s \x&eu:imeqsal aatlbadiﬁhcenhxee ipSlypeptide chains used
nuni zed as erel. SCh ed to %

in thelcmglé)?tpéogldte €.0P FlBlal}'ée ds ? 1%“118w% fj B3 le tf) msF:% CPG codnég sequences
for twalok alb(hﬁheepslybdfmﬁe wHalds is@eekjresih Ivyctdm wign the eki)’tessp]n@ﬂf ati lenst two
polypgpi%e 1r{ m técalaprﬁtz 10S. r%spgs in hi ﬁt%e}'%erf stoltrv r%/ til{eé ﬁ%lggzgrgcy ! gﬁz’?rtn%téﬁ
signifitgdeoma ceIIs using a suitable fusing agent, such as

pol yet hyl ene glycol, to forma hybridoma cell (Goding,

Mdn e oreimeet! emhedimentiogthis appriopabi e bispesHig apiibodics aw compose of a
hybr1<P %lgg’ul{n gé\gr%%ﬁ wit t'h%%ﬁ‘st bfl‘lﬁﬁg)sﬂeclf H? inthhP Eulng gﬂ@a EﬁJnLiS

epare re seeded grown |n a suitab

- 1mmuqulcehs#1@ hm clpin-tigha chapr @mre(pr@mdymg@émoafi higdigg a)esxﬂcmdri@the other

arm. ﬁ%§ 0GBt thﬂ%gylﬁ.rﬁ@ihcbétﬁc&MacgﬁtQﬁéé fhe MpadtbY b MR dfited iBecific

unf used, parental nye oma cells. For "exanple, if the
compptmde‘mwnwféﬂ arrunoglopain chaip combinationy; AethR PrEsasH Ot e
1mmu9&@5ﬁuﬂ§ 1PRRERR AN dnBOsh¥ halk 5ﬁﬁ§l§1§fe@ﬁ@ n{oiﬁgﬁr&fdefﬁ)ﬁfmﬂe way of

he culture nmediumfor _th bri domas tgplcal

separetwei tibie appyrsh rsbisslopgsl in YR % 68 For further Higilviodpenea lmmispwﬁc
anubcm?e@ IsétMor eXdptd) SSedhSd 30 ARShAAE m@?m&@ oriemb ko 9sé).
HGPRT-deficient cells. Preferr oma cells are
t hzc&erdtdga& aﬁoﬂﬁ:ﬁa@f&ablﬁd@éﬁﬂe& in B8IpaeitNos§, 2k, B8hthg tdrfavehbetween a

pair og?ﬂt 1°8 L o gea ﬁ@}n?flgﬁ?lglggqrg&/ to &Pﬁlgmi%eeletgéé%gemagg%f l}egeroadimers that are
recoveredl frumr&dﬁlbmaﬂ c%lﬂﬁ&dﬂ‘hﬂ’preﬁéﬂﬁlgtetﬁtesempqmeeﬁtdeasefban of the CH3

NG TR T I N
from ehe aritéredoe ef the i etnhbodSarld{echlesatd repléced @ith Ilar@r sidle thzuiitsi(@@ tyrosine or

tryptoigagb Ag%m}gegngat vi'tl of rc{g%t cgi qr st LI'{lsliA{ ﬁze R{grlg, laré 91de|_cha1n(s) are created
on th@nietfakre@fmelsb@nd amtbpdﬁno:llmild Hyerpplmrgylhxgm amioSAcid Bisicrahmms with

small%%)\r/l%s (g% nd eeg)gr | %omgl%m s[;%(t)veicrl Q {))anbsrr]n 041 nﬁllﬁ%}%%schéagqglﬁ of the
heterddbnaoivareicantwaned |emd;px(od%4s)1ch zBrhodledlmest al , Monocl onal

Anti body Production Techni ques and Appllcatlons pp

5 Blagc@want@@ﬂlemklk@qcroqsw@ked oxiEhgteyenopjugatd smsﬂyodle@ Fergremple, one
of theqi%g!gol&ms hMét&Qco?}ﬁ Lik fﬂlédsto %IQIH%QMIQQO b%tlﬁsm‘ﬁﬁltlbodles

tlon 0 ant i bodi es directed
have, dg@pcmnle tbh@ raenoseskdn tar@t emélpragys}em edhle tq)qq\,\@ptﬁ@ cells (US Patent No.
C I

T e e Ly o Ty a0

or by an in vitro binding say, such as

radi oi munoassay (RIA) or enzyne-linked

i mmunoabsor bent assay (ELISA). The binding affinity of

t he nonocl onal anti body can, for exanple, be

determ ned by the Scatchard anal ysis of Munson et al.

Anal . Biochem, 107:220 (1980).
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After hybridoma cells are identified that produce
anti bodi es of the desired specificity, affinity,
\N@ﬂ@ﬁnrmamtivity, t he cl ones may be subcl oned bgnUsnmyawau
..... Limting,di.l u procedures and grown hy standa
Heterqpenifessan(i @Jé? S AR 1“#?‘?&1‘8?%‘?‘%3 Sujtagle
cross- Pﬁl@r?gt dg6fts arP Rfeﬁ Qné‘v@ﬁm HRCRAC SN afe dERHE inX B EtInt NSW,478/98€, along
culture nedia for this purpose include, for exanple
with amupgy o FroRPnedaRb I um I n addition, the hybridoma

cells . c ite u i n_an
o eV e B RLA WieET PRI 0P PRy ERpgis g Aso bee
descnSéﬂhﬁ tHeniesatake e Fsﬂﬁxhraph,yb@e@m ﬁﬁiﬁ@ﬁgésfc@ﬂirbd llsrepawl dsing ehemical
I Uum asclles 1 0, eru nventi ona
ikt NG R 5Lt LoD D BN U SR ectpoodicsar
protecﬂ?ytaﬁlm oeav@l t@tgenef’ateﬁF (er Magnaes. Thydrfeagynkeapatirédaced in the presence of

O T TN R O —

disulfie fgriaaibne The Baby' &agimdn;s genavitad @€ tham corsetpdes théwhittobenrgate (TNB)

conv nt| e s (.e,q. b sj.n Vs . .
desvaiiong Ot ot B A RE G EE oS 1 os S e gigtprpgtocton wit
merca§@€tﬁylﬁmﬁla hhdis tnﬁxege;ne&neqmmdlaﬂgnddneombamyer&hbj 'IIN]gdlmVatlve to form

the blgg?lb%alggocgmﬂhg $gpefc[}1d: aélglg 8)pro uceﬁ & t%h{&dcp aé,z]igen?s tlor the selective

1nmmb$ﬂ#ﬁﬁeﬂammh@ DNA nmay be placed |nto expr essi on

vectors, which are then transfected into host cells

s (Maniogsstediniques for malingsand dfolatipmbiaesific entibody Thgmpratsalirectly from
recomll_)lﬂlgﬁtt ?1?1 c@ﬁ?erﬁévé eg’t@eeﬁ: ﬁéskr?oed OF?IJ.QKQHHE”%s‘f)gélﬁcsanhbﬁﬁes%gve been

not erw se produce | mmno
produgrtsituging leupige gipperh dsdstelnyfer #ep{dmwn@ll, léfﬁ(ﬁ] il 6% (1A nEhe leucine
zippel §2 QU0 &BARe }l‘bg%d ﬁﬁlpko%emﬁ%fe BNkeakd t'hE T e Rm)dlffé}@ﬁt
XPression i n bacteria of DNA encoding the antib ¥
antibadiee by grne Ssény Theantigpdy homegimeryirg reghced gt thﬁhmmegwn o form
mono&e% §§d5 t%@l%réagol&%%)l t(?ﬂ%ll rﬁllegﬁtlﬂ;oh%‘ Hcg?rbgfmégg I}Thls RRWRd can also be utilized
for th%mpdmm @fénblroda h?lvléf%mmf Thyidiahedy” eshnalesyi d§%ﬂﬂ8ff’e‘a/ Helkipger et al.
Proc. 33! ﬁgg YscPBAS0: 4424 814393 9B RR f;ﬁ&@di:dldﬁ hi@ndtiR€mechanism for making
t echni ques descrlbed i n McCaf et al Nat ur e,
bispecatfigangbodydgments gHe fragmart sopprisg 2 hfavy fgttfagiable domait (Vi)
conneded idBAhbARin(VhAS dedmsh M{)ﬂf}sa BikeAthat id too Mirt to Bile palnng between
222:581-597 (1991) descr.ihe the isqlation oa n&_ forced
the tng dGmR R b FFSSane A UEREARS Vet Vi fomRtys Bhagdrogment are force

to pail WidK RE b&SplenRHRFE YY e VPaUM i3 hifter &@Qﬁdnt Kigerdbly €orming two

antlgegip?r}%g%;tgg Ag;thglh gﬁgyfé%?n}a ﬁélsﬁﬁ}ﬁ?’k”gt? y grlagments by the use of single-

chain B @FT PG BRIhaMso bk réf&ted S Sed 3B ) al., ASTmnkihbl.,452:5368 (1994).
conbinatorial infection and in vivo reconbination as a
stamibediss Widr mare imh tmvdlemgles/ae yortamg@ed g examply;, tispeesfic

antlbozdfé §z§1)r l{‘]a%lflespﬁrﬁg Tlt%két al, %Im old T47: gi? 39 1\/)|2 :‘l b |2 265- 2266

ese te n| ques a

aljjer n%dnY@t{s]gn& bi‘ﬂ'érfngr icati a{@gb@ﬂgﬂnbﬁiw | body

hybrldona ni ques nohocl ona

angipe lﬁﬁ’cﬂio %used in Be methb¥s dr inciudéd m@li/e articlddioSiuthcturt Qérein is
exanp substltutln% t he codi ng sequence far hunman
8

opnorr@aavgmugaﬁa 3 Girioximagept- Forastance tribely may beicqrieatad to a drug as
(h“mgagnhmggbqggyggnurlne sequences (U. S. Patent No.
, 816, 567; Morrison, et al, Proc. Natl Acad. ScL USA,
8 I:tﬁ&&ihex(aﬂ&aé)@entsglﬁefiﬂyn ﬂﬁ‘géﬂeeamfbh ly{ Juch aitibgdyt @]:cdtdnﬁc agent
n i ng sequence all or part of the
comu%ggﬁﬁ q? &Eﬂﬂ@gf V€a non-i munogl obul i n pol ypept i de.
Typlcally such non-i nmunogl obul i n pol ypepti des are
substituted for the consta)y domains of an antibody,
or they are substituted for the variable domains of
one antigen-conbining site of an antibody to create a
chimeric bival ent antibody conprising one
anti gen-conbi ning site having specificity for an
antlgen and another antlgen conblnlng S|te haV|ng

- r e, rr g,
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humani zed anti body has one or nore am no acid residues
introduced into it froma source that i s nonhuman.
wdbmsa1mon- hunan am no aci d resi dues are oft enpeEiIRIMWEE 9641

..... Io as."u QF " 4 RS which are typically taken
' t m 'gzﬁe ﬁ%@}t{\b@gj@%ﬁlo ﬁpremca'g sragLjmol tﬁi(lf%ts%ll(‘&ﬁls 8 §3{ichgamicin, a
maytaﬁ§1$ee(mtsl lehyNO 800008k fighdupvk,A8d toeod¥at N BhteMbRic8 herein. In
co- wor kers (Jones et al Nat ure, 321:522-525
one emqogmlt oftheiakeninm theangody ingepiyeaied tggne aumorg mayianssayolecules
(e.g. 2¥&Ut NAENRN R mAhansind inBREGes péPRitiboBAndiedf).( MaFBisine nldy, for

substltutlng hypervari abl e regi on sequences for the

exampl¢, bg é%“dﬁ?ﬁﬂil t9) Magé&d\éﬁa\éschdlﬂawe ESHvesd gMainnd reacted w1th modified
antibod$ €aflien@! FancsidearsRNDZ £6"(1992h)i 1 BicRSe A8 14RinB8 ahGbody
anti bodies (U S. Patent No. 4,816,567) wherein
cOIU“%Ufbstantlally | ess than an |ntact human vari abl e
do in h s bee ubstitute corr
BiRiuTE iR Ui p s for? R oeutes The
cahchbumﬂaﬂ ifzeity dRhtithaits &s cayablebymodaidgyiohblesttandet DNAdr@&s atisub-

peom 3 e MG e Db PPt g B B Bk b s
limited o}, @gus', Bi-deersl-f,h PEAdand 6' aiiitacks ek Carldee Rese@ich 63:3836-3342

<199353@@3'3“3‘4?%%*’ﬁaer??%swﬁca?%@#%é—g9 SR es o very
r&%ﬂ{lﬁi@%}l)} %n{;eetg#iﬁseqpﬂ ?&%ﬁ&gé t?ibxjeéff thd%‘%&orgeqis Pélg%et (ﬁﬁlthena A

he sequence O
chain i actoniameots o dpHHETR IO UoUS A BandhoeReddononds
aerugﬁlg@) gE:F nA gﬁau’? Ia{)llll{ K chélp rnﬁichcﬁ{]A Kl%%lpﬁy L&, Aleurites fordii proteins,

onmal n sequences unan Seq uence that 1S
dlantherl mgfeglﬁ, Rhgtofaaa pmerfcaniproicid éPAPT BARIh@nd BéBESbtWOé@C% ¢harantia

1nh1b1t2)5J MH}‘ EI%HF \%Hagn&ﬁ gfff?zﬂxaﬁlf ﬁﬁubft&'r %etl(i}l?n 53) 111? %%trﬁfgcinbﬁii}{omycm,

| munol et
enommln an\gl thq\ygpotmcgqes &@Gfoggygpm@!pgg‘ﬁ) 93/21 %p%phqs}&cﬁ@gr 395 E293.
a particular franework regi on derived fr
e preasit myeHige REbensTIPes AU ifodt ROPSHF glﬂafi Sopound with
nucledftid deivityd(e. g SAMHh QIR Odr ol DIGA enddhudl@8y/$uck Add dtoXaibomlelease;
regions. The sanme framework may be used for severa
DNasg; £ f er ent hunani zed anti bodi es (Carter et al, Proc.

h Vﬁngfy o(ii iagi%m&%vg%s%%fgsg% ?\%ﬁ?{}lé Eégaxf)pt(%d tle()% ?raﬁmg(?nﬁl%gafgzd
antlbddh:at Eseantplds datuels AFE, Hihn&%ﬁ"e@ew RA'*; SmghtﬁlzbznP%ﬁndmag}hacnve
smoafﬁgnlty for the antigen and other favorable

i I)Blologlcal properties. To achieve this goal, according

t Qloﬂju 5@5 @tﬁ%tl%qggcwam%eﬁﬁgamtﬁﬂg qslﬁgc‘a aarrﬁ:ty of bifunctional
prepared process ‘of analysis of par ent

proteig g@ﬂp@ﬂg;wntg geph1as Nesugqinimidyl-3-(2 gyr;pyldlthlol) prgpionpte (SPDP),

succirl 1mldlyl A laleithidothdthy 1)  Shclohddand RlchB&hS) 140 eRBhidHne (IT), ? bifunctional
humani zed products usi ng t hr ee-di'nmensi onal nodel’s of

derivatives of pideesters (8l ahglﬁﬁphykz@@n@@qtg ddgsactive esters (such as disuccinimidyl
suberatE)] ﬁ&’ehg!iél‘%ﬁx%h smgautaﬂemewae)gt@laahé sbnmadedss(s@ﬁ s 69 lﬁ@{ﬂjﬁ%ﬂjlob{enzoyl)

avali | | e and are li'ar to those sk

hexanggipming)y pigdtagpniysp é%j*rvames &weh %mﬁ @aiﬁzemtlwaﬁnzwl] ?}Exl?r&fhémme%

diisocditdted (sadd é%)fol?é e RadiRody i8S -l BRASHRTRbriAOHhPORRE (288 1,5-
Structures o fecteg candi dat e i rmunogl obul i n

dlﬂuos%aﬁéﬁetgsbenqeﬁ@pgethaﬁplefa CHEGEURPE BN 435D REFRR gl s described in

VitettRB] YoolefcedB8 11008 [0k B! Y afteh-84-Bfbelbd € idofiSdcHatRbobbdyy L 1€
functioning of the candi date inmunogl obulin sequence

methy]digthyleneidanipeneytagestioacid X-PIB4) {5138 €XqupHary Shedating pgent for

conjudtioh bt Mdl@ﬁuc‘e’aﬁ’deqa Bdiadoay. SEWMOY,/ 1k | Thd Ithkby ) HetaS cleavable
antlg In this way, FR reS|dues can be selected a d
g] T

linkerg @flfiaéﬁﬁftﬂrfew?oé‘&‘ilcpﬂ%'f‘ therralli Fysramrlegnasiddadile
that the desired antibody @haracteristic, such as
increased affinity for the target antigen(s), is
achi eved. In general, the hypervari able region
residues are directly and nost substantially invol ved
in influencing antigen binding. (iv) Human anti bodi es
As an alternatlve to hunanlzatlon hunan antlbodles

o ey — o o

o oy
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chain joining region (JH) gene in chineric and
germline nutant mce results in conplete inhibition
wobkoendogenous antibody production. Transfer oPCT/82005/019641

wupan, gen . i gl obul i n gene array in such
pepti @rﬁ‘?ﬁlﬁlﬂg daﬁ WM@& Psulfideseqntainipg kinker (Ghard e (et
ReseaHRN1 200G boRbF$halBOGse@nt i gen chal [ enge. See, e.g.
Jakobovits et al, Proc. Natl. Acad. Sci. USA, 90: 2551
( 19RA)ativelya ls Bl ;ir(&teﬁtorﬂlbnsdgaﬁdﬂnﬁbo@ﬁﬂd 2n&todb SgenlidH3e made, e.g.

Br ermpann et al ,..Year i.n I mune, 7:33 (1993); and US
by reqembAf %g%‘q“eé"'sg’fh%“e%mhéﬂ%sg 369 and 5, 525 80)7

Al ter nat veI ch McCa

A SH AR bt Sl BARAE: Sh PR Ao REBLAEM b MREBIEAh

streptkmﬂm)rforanﬂuzhmd nretsmanptetargemhmdlyerefm g lamnbéy-reneptcprtcmg pgdgiom
admu?sterec{] to Sghe sxt%tl)‘l ﬁct ?81 G Id%b lreemcgvxgz%fglg InH (%g gta}?rfe oPt}e Elg 1F]<.ruga318n using a
clean@gﬁgeincadq theh atbmaustmatge ez "lmaed"cé. garaedhn) thaf xsamaugamdoo a cytotoxic

[, Or mnor coat protein gene of a
agent? qgrrraedﬁ ngﬁgét@a?cterl ophage, such as ML3 or fd, and

d'”ﬁl aﬁt){)%gw@?f tflé'ﬂgstehtqwnu@rﬂhé}bﬁ&ybe cBﬁggmtvﬁth%r&n‘@g actlvatlng
surface of hage partl cl’e. Because the filanentous
nzynpyahzttucenverts:@prpﬁvaée £ 2 gentigylchemetheraraytiongante i"ﬂﬁ)W ©%$1/Q1H4d5) toan

actlveoalﬂﬁggnche(ﬂ'@%ee 61 &G} 319 N ORRAL 7 LMMIING Pdide No OG5 278.
properties of the antibody also result in seléction of

t Nighe @RIy RBGRGHAD bl caﬁjﬁga'&@ hen RN ichdyR@ chf¥®RSI acting on a
properties. Thus, the F a%mﬁm nm cs Sone of t he
Pmd%grlaﬁléﬁht%"é"é’%?s ‘Pl‘f%"°§ ‘E‘é‘qlts %@“é“’%h"g‘ﬁ 4 fh be
var i E rrrats f.or

pgéélntggglgat arg gﬁeﬁul 6?\ he etho s inventien 1ncluc§ §ut6§: noyfu\lex{\éd to,
alkalifid phogrhttagepisefulofior cdnvﬁtmgml’tosphaﬂe-c&lt@lhmgyor(@r@@ tbftde drugs;

arylséfg'a)tr%se %eﬁﬂ%%vceorng?rtn;sﬁos% tgsc S %lﬁmé ?1%'3?@? ﬁagc{rlg%te&ugg%gmggﬁ E’i%agrg,nase
useful foO@hyeriigoioattede &ﬂdoma{tweamtp ¢y aofi-caeer dreg &7 wbwnrcil; proteases,
such asfsgvk?g gro?esas [hgr%ozi‘y rpg.lbltlh e L g}%@ﬁﬂf ?ta?(f éaﬁ'lePélﬁs S ¥s

nes derl ve I Mmun m ce.
cathephins awdmnha@ ammsemlgmsvmpemﬂemnnmm@rddm mtel berodrags; D-

o P cEARSL LA UGB B s i B
carbomsis%ﬂclﬁaamrigwnmeis @whmg %tghlectpse@daﬂmsramﬁ ysefyl for converting

t. 2
g]ycoé})ﬁh@d’ &R?gu jrito in%e leu%@ 93])%%1 }%eg 1%5%&19%% gorglgrtlg% Hrfu%é &eplgﬁgzgd with -
lactanogto fge 516155 m@wdh@alsrﬂgses@sch asimerieiliartt amidese espenigiilin G amidase,
useﬁlp{loﬁ&gpg‘tﬁxtggg és%%ﬁ%tl%/d dt Ehe}fla{nﬁ& nﬂg%kﬂ/saﬁlﬁlq)haldi%cle@l &Isﬁﬁ@nylacetyl
groupATESPERSGIY inig o ﬂ@gwaNF%Q%IVélé@nhbqﬁwé ith BB A§tvit, also known in
the ar@%‘"%z?ﬂ@éj &R 'i)e h&@ tcpédﬂdél{:tthb pradREs Sihd RARYiof MAOMERNESve drugs (see,

Tradi fi onal hese fragnents were derived via
e.g., rssyetyrtyre 3@8 d45@é§§ (IGRTf gvtrhodwbzmﬁ CoRieRaes casherepareg as
descri¥Bd heiBh Ror @éhvéxly of tthHi}Elﬁvl to 8 tunBir eahsypLGAn. and
Bi ophysi cal Mt hods 107-1 17 (1992) and Brennan et
al The eBfnRRE6his 238ntlh chd BE&)alentlj®oRMED thetahtisdy by &ghqics well

know 8y P 0k SRS REIOE e L HE O HOH) PP UAFe b fopgsed above.
Alterﬂaﬁ@élﬁtf@i’onfﬂr@éihi Mpa@hg braehst thb agiged bibdiag iegidn df SCANSBE@IY of the

abo rnative Fab' - SH fragnents n.be .
invenfiTy L6 § 3 et BB S PRI AR GORE A BRITS o8Bt bt
constltu&et? @d‘lﬂ'@hrg&oab)m)aﬂt DN & GrRAltySes %x@ilkh?u;?n @ ttheedrt (éee, e.g., Neuberger et al.,

Bi o/ Tec 10: 163- 167 (1992 According to
Na’”rﬁﬂr?dtzh@ 65%938%?& F(ab')2 fragnents can be igsol at ed

directly from recombi nant host cell culture. Ot her

techni ques for the productq (fn of anti body fragnents

wi |l be apparent to the skilled practitioner. In other

enbodi nents, the antibody of choice is a single chain

Fv fragnment (scFv). See WD 93/16185; US Patent No.

5,571, 894; and US Patent No. 5, 587,458. The anti body
fragrrent may also be a "linear anti body , €.g., as

o LIS OSN3 N AA N~
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(vi) Bispecific antibodies Bispecific antibodies are
antibodies that have binding specificities for at

wo eastiitoned di fferent epitopes. Exenplary bi speedT/U82005/019641

185 Ri two different epitopes of the B

' "a‘é?th R s PR B i oty s e on e C¥hapla g gntibody may

be linkd¥8o BaeCstlalvadidly bAGRpIIRINAEouSIyrhdss, telge polbifleft gwspmG),

different B-cell surface marker. Alternatively,
polypegsyieoezlysel Pokypryp iy lensragncapolymertip Ry s ericRa gy ¢ 5 Sichibyrrlene
glycolM ARitRBy B ddnRatucPhd ks’ 1iaked tb bhedH lorPEGRIoRSHEL O fh @pecially

| eukocyte such as a T-cell receptor nolecule (e.qg. CEQ
Prefelatdeetbs imegfof the iNEREM or s for |1 gG (FcgR), such as FcgRl

R b T oL P 8 NEoh OBt § G ngae 0 somes conaining

the aniBb&dyeed Frérfradiitly inkieithideBnoWayin el 30, saeh assestribed in@pakinzeal,, Proc. Nail.

ncad 5. UsEsoRP B Uptesd aF fow s AT St EADSRASEPRS. Pat
Nos. 4,5t04b Iaﬁkﬁﬁ?téﬂr‘\%g;‘kgﬁo}:ll OXi/z37ay putllisied. (E:tob&a}r?o’?{fh ;ilprosomcs with
cnbarii gisp PRSPIEF 51 S PARR BT P d T oSt en) o

Bi

alnl’tsaptg:u &rl%gseg{l ﬁlggsgggse%n %? Fenglec\tcarbgﬂ% rg\ders%%h;sg el/apoxeaﬂgﬁ Hethod with
a lipid<caipodifyi ®pwdsihg phcapitatltltsddloesﬁ), chogsterd dsd PIfG-deninatizeg

e | r
phospﬁl!ltﬁ%ﬁa@ag%lgﬂnﬂg I‘Eg_ﬁgfti)l } o&%&?ﬁ%ﬁéé}%&?ﬁg ngtee(r:sI deﬁned pore size to
yield Hprispioesdvithsthé gesbgg@@tnqu FhR fr@mpﬁq‘f gn putipodyf oftthmpresent invention can
t,; gh r
e oD BRSSP o o 57 s e
disulfgde ingerchanpgeaption. 4@BemEgrraRYic(apes 3y ptiomdly gerdainesk withithe liposome.
See da QW”aﬁ?S]@Jtzto%@anggr Iﬁsﬂwm%@*?tﬂsbﬁ heavy and Iight

al ns, these hybridonmas (quadromas) produce a

p%ﬁmt) wal séliluéﬂcél h@di@i&at;bg(ssibfftﬁ@z{nﬁatdy&% doh@d?mateal @61 dxB8ple, it may
of _which on one h t he correg bi. speci

be dexpaplgcq eV Bt Rd Aty 20 oF Hier Bifqeisal PR af e apffhogy Amino
acid seuebiGUatianydofhe a&lhttﬁll’y afelfiéiRred @ ntroadtihgl dpBropfistél il eotide changes

into t I el %}Sglgglrl %{lﬂ gcvlvﬁ'l g ‘?m | aé%glg ggg L%xgsmagﬂr}%eﬁi?rslsc Jnglﬁ ed folr rtl,xzyrf\ltlj)le
deletidfd: %5511(13@'595&3&&9813@0 andOEQbsinR@ns 6f, Rsididstweth@nthe amino acid
appr tipod ar abI donai ns . w
scauepRR f HG B 1D DPEERGSH PSR- Hre PSRl e to arive
at theFinhleB)stiEteprovid&Tthit @hed fimalikvaghwoinosiesses tha desiad cldedeaeristics. The
nces.. The fusio referably is wth an .
aming ik SRBGASHeR PRy HEERRSPchaPHSuEatesis ot el e, sieber g the
numbat orlpesitsdn qighytosyfatibheteli nge, CH2, and CH3 regions. It
-is preferred to have the first heavy chain constant
r eyheful (etoy fay adentificatiorgofichrais iesidusser egas 9f thoamtibpdytthat are
prote bR Al R RAE T Iod e B e HGeesh R RLAY
Cunn'_alghh,m dnd \Mé§|SP'€dce 2444 0B hthﬁﬁd@SP&?b uti¢re, al rﬁf@dw ot raimof tanget residues
- r
are 1dErRﬁ'%a gegég %%&1 drélgﬁ?e% Q\Iacﬁ gﬁ%ﬁg 8 %ﬁsh %g taﬁg %gg%}dsr?glgceﬁ b§Fa neutral or
negatpplwh@e@ afrono agidanostprefsrially klanipe prrpolydjapioe) to gffedy the mt@r@saton of the
! Ofrp BEHRESHPsch h
amlnoo{rgﬁgy ﬁ&gﬁtﬁ%n e(%c,b Sﬁg’gugg ldr?:gtltlc%ﬁg g&%(%nQE?tfn% &taisse Qtlwty to the
substiptioyyshest drefesfinedeltyrintradoeing furthertos obemerinieati gdompthe vites of
substth{fllgn s rWMietheeJnQ Yor ultt%od{léng J?l%‘ﬁﬁly crd s@ﬂ%ﬁéebxlaﬁatﬁ& 1& ?%&Eénmned
ng sequences for two or a ee pol ypepti
the na@haphhe mptatigneres xpresd sotda predeternyinegh Eor axpaplexpredwe 8 of
at |l east two pol ypeptide chains in equal ratios
results in high yields or when the ratios are of no
particul ar significance. $7a preferred enbodi nent of
this approach, the bispecitic antibodi es are conposed
of a hybrid i munogl obulin heavy chain with a first
bi nding specificity in one arm and a hybrid
i mrunogl obul i n heavy chain-1ight chain pair (providing
a second blndlng speC|f|C|ty) |n the other arm It was

o 1. i " s - - . "
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separation. This approach is disclosed in WO 94/ 04690.
For further details of generating bispecific
wanioshodies see, for exanple, Suresh et al, MREDUS2005019641

.... e BN YD) 89Y 1245210, (,1986) . According to anot her
l med%ﬁ‘é mu@glé@a t N ,’E&E’L B] SERPIBE Pr mdon!-)mytgg_eniggxs c?rﬁlgcted at the

target BdcR ot RERnRED WE Bxhr&sdiBinfibdl, vaintsRAdNrIRdGEULE Sese hchty.
engl neered to nmaxi m ze the percentage of heterodiners

t Dafin@bdd §QENESIEGHidrs HPNIdE 6:AMHD! AW/ c&BdAyl-Getthinsirfesiond Rehging in
preferred interface conprises at |east a fg\rt of the
lenghcEaan efsrFEN Hecq PoLPegir BARRiRSHBGFR O BYRER RIduch af Pl as
mtras tA06hser0B® oF Em?l@ LEmEIRPlelamait 26id r@éfdu@s Exéiﬁplésh&'ltd}ﬁurfar iBfertions
e interface of the first antjbod

e
mcludleéﬁ Patbady Witk #r Nargarl RpiGionWReT HE of @n“b9§¥ bsdas gpotoni
polypéﬂtM@t OhBaEiRertidRINRAASAfHeyant lﬁ‘cﬂyllﬁdldbﬁfe iflude derthdieab tHeN— or C-
imlar size to the |arge, si d‘ﬁ %aaln ?‘?)ﬁ tgre crg Hsfd an
torming & i prttbedices BT SETOHRSRE | TRV @" ¢ olthe
antibddgpl aci ng I arge amno acid side cha| ns with small er
ones (e.g. alanine or threonine). This provides a
mexodiet §pe dfosariam tsra asinogicidisebsyitugibal vayfant, HthedeahBantshianest least one
amino%a[\égd’ prg %Qeléthg VYangt emol%cuqe Peplgcaﬁécot ?hfzelrleﬁb re%%ue 9{1@9 {eggf gsfeatest
mterestlfﬁtsebsuomln]la]l gmtagéneasl bf dmbkocbannbédres ewhldpthe hym@n@lﬂe telgions, but
es In th e t
FR alterailans are ?‘(I) contteﬁlglgte? Egr{sgl?/an{Ue lé%%hﬁmgrﬁstrblr&gﬁgﬁggﬁhg%el Lgnfigrrthe
headlm(dﬁpde&ne@ ebstitpiiango JEshch eubstanigas rqsu#nmrvechsggstlrelwpbellceﬂ gctivity,

I i 9 n
L T e
descriaertbel™ D30B@cette aving ofifl glasses man bpintroduced angshqpyodugis screened.

conveni ent cross-1linking nethods. Suitable
cross-linking agents are wellIa®adwn in the art, and
are disclosed in US Patent No. 4,676,980, along with a

numbher of cross-linking techni gues. Techni gues for

Origingbr at i ng b{ speci fic EMmM®Hi es from anti bodyreferred
RebigggmeNt s haye al so begpsigaas i bed in the |ig@kRbdins.

For exanple |hispecific antibodies can he prepared
Al@léf?t)ng chem caVallL‘?\‘nge Brennan et al ., \é’él ence, 229:
(1985) ¢ S GRE AR, P! ocedure wherern tact
Arglf]l[tl bodi es af p?o eglf ytically cl eaved tL gqener ate
Asu((®p' )2 frag mrmt His; Aftesgs; fAragnent s are f@duced in the
presence of he dithiol r-nnml exi ng agen;t_s_g_d.i_u.m—
Asar(%’bm te to EPRbAM ze vicinal dithiols EH8 prevent
CysTEFT ot eCUl §€ OhguUl fide formation. The deggb 1ragnents
generated aré then converted to thionitfobenzoate
GloTB) derivatAseS§lu One of the Fab' TNB d‘lwll vatives is
K

1 o I Calt! hi Al H +
t hen—+ecoenve én o—the—Fab ot uy Iguuutl o—wi—+H

Gl}‘r@capt oet hy and is mxed with an Bw nol ar

Glg' [@pnt of theapther Fab - TNB derivative[ Al formthe
ispecific aptibody. The bispecific antl bodies

Hlpﬂ@duced can b '@ére@ysg‘\ragents for the [sdective

IIUlJI | | L(J.LI 1 O Val | uuS L Cthr ucos fUI
Iler@kl ng and i >o?u 1EIVIL?’glmsr)ec:l fic anti bodyL fﬂr agment s

d| rectly froWheeNonMJmcmant cel | c_ulture have al SO been

desertbed of—eXapr—L£ ot SpeCi € —atftt ties—tave
Lep (b, pr oduceJlkIﬁr;'?uﬁ1 téugfﬂne zi ppers. Kosrel ny etal, J.
| mrunol . 1431(/[5& AJa],BHe? 1 553 (1992). The Ieucine

r\o 'Frn

7I nnaoayr

)
nan nd 1
PP Ul HAe—T6S5—ahRa—aHh T

Lys{Kked to t hE A éé?tlons of two d|ffé$’§nt

M&Th) bodT €S~ DYLGEPke; IFIST ON. The anti body| fanodi Mers
wer e reducedl at ‘'the hinge region to forlmnononers and

then re-oxidized to formt anti body het er odi ners.
This method can al so be utilized for the production of
anti body honodi ners. The "di abody"” technol ogy

descri bed by Hollinger et al, Proc. Natl. Acad. ScL
USA, 90: 6444-6448 (1993) has provided an alternative
nechanlsn1for naklng blspeC|f|c antlbody fragnents

—r £ T o o T ' e
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to pair with the conplenmentary VL and VH donai ns of

anot her fragnment, thereby formng two anti gen-binding
wa@Rd0sa17920t her strategy for maki ng bi speci fi cpemUsosty19641

fragnent.s, by thp_ of qunnlprha|n Ev (sFv) diners

PhiES " al'so beenTrﬁ’" i Vdille; 8w Ter uber et 4ITY7J. | munol |
15325368 19Pzh ——AntTbodres wthr nore—tihgn two
Pr({/(g?_enm es arg contenpl ated. For exanpl g, %ri specific

Sed(®) 1 bodi es cprhrbe prepared. Tutt et al.[Thr | nmunol .
14/- 60 (1991) 1V __Conjugates and Othgr Mdifications—
ThefTt he Antib @”9 Sfhe ant | body used in t Hechet hods or
R oded—n llbleb of TmEmufacturgigrerm 1S
Tr%gﬂ onal |y conSJE’ugat ed to a cytotoxic adent. For
Tyt 09t ance, t hETrpihepDidySaray be conj ugat ghto a drug as
described-inl \WRO0A4/ 032828 Chermpt heradeutic—agents

VYo oo oo 0= 07 oo ag TTIico

Vai@Bf ul in t helgEREMESTSR of such ant i bodfi- cyt ot oxi ¢
agent conj ugpigsNiav@ndeen descri bed above. smal |
molecule toxlns, such as a calicheam cil
(US Pat ent No. 5 208, 020), a trichot hene and CC1065

arGbMrdiel RT3 @ bRdRpRAIProgeRticd BEhe FARIEyRE Ecc@ﬁlpﬂislh@d by
i nvention, the antibody is conju ated tq on

selecting jbsiigiions thab it yigufiqeaiyin UG P R (o) e sricture of the

polypéﬁi)ﬂ: BAtRbIHE it E&bﬂoﬁﬁe ﬁl@ﬁtltﬁﬁ)fnl oekampel ﬁ@%&)ﬁ or helical conformation,
t ans] ne be convert ed

©) iy ieass Wronm%ew A e e gt ot Bt eaestain
Amin¥hdids B el RfedittorBngYo dichatties RittRd profeadits Of thEe si@@étaths (in A. L.

52: 127- (199
Lehnmﬂaﬁw%fazmm%&aym%ﬁ{*ﬁg\&e@h Bt Neoien (17
anty deagylat: A1 Q0] VEIAVEded (L)PMNOProl(BY, Phe @), Tap Ry iMdt (M)

CApaBr T pEPE e Hosaonnt st B P B L R ©

Cg]kﬁ) 1c”9.s% Df@ﬂgﬁpt rations. Structural anal ogues of

hean may be used include, but are not
| i(#)i Haeid: Ttys (K)) Ard (R)aA2is(H)a3 , N-acetyl -g PSAG and q\

AR5 S BESBREy  RTpan e

side-cEnizprogertical | y active toxins and fragments thereof that

can @ﬁro#iﬁ@oqc 'N%ﬁle&égn?, Igtlletgﬁ} 98Il Benghai n, nonbi ndng

act’l ragment s heria toXin, exotoxin A chain

(f(2mwtﬂ§éwgwmlm§ya§m@hmésraﬁln ricin A chain, abrin A

Cr@)‘d&dm’@gﬁ‘iﬁﬁn A chain, al pha-sarcin, A euri tesfordii

. proteins, dianthin proteins, Phytolaca anericana
pr(é)tl@ﬁlﬁsHléFiA(F%IAngAPll and PAP-S), nonordica charantia
' r(k’) 1@%1&19:5 thapﬁ'iflﬁ‘én@e chﬁfn%bﬁatlﬁa@@oﬁ%“ a officinalis
bitor, gelonin, mtogelli restrictocin,

pI{é)r?é‘PWfélchrpeTﬂGnR)@r n and the tr| cot hecenes. See, for

exanpl e, WO 93/21232 published October 28, 1993. The

present invention further contenplates anti hody

coMncrgateEdtive sbstiutinmpal AR tchansing) PP ©f 8¢ Pﬁ/ﬁhfsy classes for
anothér®ids. @ ribonucl ease or a DNA endonucl ease such as a

deoxyri bonucl ease; DNase). A variety of radioactive

i SQIyQ@ﬁ&n@feﬁd@é/rﬂJit Inebived mmautuhﬁn@me @roptid confofhation of the antibody

o S o e AR
preveﬁt&déxﬁﬁlﬁérbééﬁnklﬁgot@ﬁ%ise@f cﬂzsthme@@ﬁdl(bbgﬂd)&& addedttbiehe aﬁﬁbobpﬂbyimprove
I C a

s s AR |Wlﬁfeo S ‘ﬁdbf“f ﬂlélggi@’ésmgglggtdg%ar s FY :8gment).
L di t hi.ol PDP
S u‘i%ﬁiﬁuﬁ‘arfnﬂ%e e?'\épe o?yubsu tlonlalt\ig]llrl?r}t znvgfvgy guggl%tglg (oi?e or rpldre

hypercariable heziaresidues aff dymyopt attibodyi iHenatlhy, dleasseltiog FJriant(s) selected for
bi functi onal 39
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derivatives of imdoesters (such as dinethyl
adi pi m date HCL), active esters (such as
waole@sacioms m dyl suberate), al dehydes (such as PCT/US2005/019641

..... gl wt.arelde e | zi do conpounds (such as
e PO LB o SRl ROpt GirSatteds B anibods from
whlchqﬁéyI ¥@den¥@Rd ( A6RveRRnt way for generating such substitutional variants is affinity
|s-(p-d|azon|unbenzo l)- etﬁ | enedi am_ne)

maturgfiqngisiag abage splpy uléwﬂs(ssevewwﬁevewé ed?&l@o%%ﬁ%gt & siteghgye mutated

to gerlRafs AMGJobstte £rhilO EUbIRuGATROMBIS e § H@ihtl@&y]vaﬁants thus generated are
di fl uoro-2, 4-di ni trobenzene). For exanple, . a

displaygfi A GroaRYalent fshiprfrop é&aweefeu%@a BB a8 bion o B e Hf product
of Ml@lpac gédevﬂﬁﬁl @a@ﬁparﬁ&@ 8THe %}%gge)dlspﬁi'&@%?rantl 4reltiaQL@hed for their

| -'i sot hi ocyanat obenzyl - di et X
biologi¢al agtiviietseh Pl&%é@ﬁf@w@? berpifydiseipgsa Injozdes fo 16%‘%‘?331119“
hyper¢iHabRtddigh REE0E mbAficAion gt k@nniag mﬁﬁgéreﬁyednefaq)bﬂ&nwm
the anti body. See W04/ 1 1026. The | i nker
identifychypgryaiiable regiondariducs serhufing vgphisag %@é@tlw%g Atternatively,or

in add—?ﬁﬂn@l‘lyo ¥l nSay ®E BhekiBiak b @ndlke b crykal stRUBRIVS the aﬁingen antlbody complex to
- ablﬁe | i nker, pepti aase-sensit ve in

1dent1@1 qOHS?Ft pojnfshetsyeep the gptdipdy andpatigen, g?qﬁoﬁBCtl rFSﬁ(ﬁ‘@? ancidegpli)ormg
residu®$ ar8lcand{daRs B siReGRABS LA cSrding dodile thidutOQaoratéttchen. UsiRE such

Alternatively, a fusion tei r|S|n
variang gy BT Sritc b‘tfaﬁﬁwetsageﬁ{wﬁ@gf B d%%mged jein and
antibdd@s iR isiRAbr frefitits GLGR 0P mofRePIEVaatassay8 iag B¢ Sclected fyreflirther

anot her enbodi nent, the anti body may be conjugated to
d“m%Pn?%ceptor (such streptavidin) for utilization in

tu etin

APUSEE LS 4 SRSACET ML TR i e o
the antibodyv @hcloeﬂteung)mclndbs clelnjingymt er hom mrbbte'dtarter weiktasifemd in the

L USI N L earin 1 Ni i .

antle,a'?'1 an%o?a&d{ng% E Igrn&g%ﬁ;c s?fﬁlq?ﬁ ?%Qg%%gd&?kg&tt inotﬂe ﬁtlb@dy.

Cy(ﬁl%&%lh&on@ﬁ?@l?ﬂépﬁd& is @p&ﬁ@' RN BNl gg&)-hnﬂlﬁ N linked refers to the
antibodi es o

resént invention may al so
attachssnj of e catbolpidraie eowyda Pheida ehain eftanagpagaging ﬁeldluﬁafhe tripeptide

sequeR QR ¥§hataging XPeRHE MQ abfrdbineX-RREhind Yivherd 2 ik @M@ Qbidiekcept
agent, see W0B1/01 145) to an active anti-cancer dru

prolingezgse the mcoestwpewn%fcs SPEPaTEAAT of gy Ry drRls moiety o the

aspar4bir sRic 2K 4in. TS, tﬁ@ﬁr)é&ﬁc&ﬂ @WIQJF Sﬂthes@ftnpﬁzblﬁ& s@(ﬁlﬁhéég af aﬁ;&)lypeptlde
i ncl udes any enzyme cap ro ru

creatcg g e glycds et Kie S36ER Sremyiiion v ooy by g one of the

sugar§ WtaéyPallGtobAMine, gHRctySIESH x&f&?& to all@drblﬁ)@fmﬂo alcﬁi nb& cominbelg serine or
tion _include, t. are ted to,

of this |nv8§
threorpg athongh B fm’af%eeorésefd{ﬂxy YEiPe B8k S b
/5(?(10 th at gglggogsty m nt? Sggll;oedar god nc%oglvemenﬁ{ acicogsl’ishe% bynaltﬁrmg the
am1n¢3:ioﬁlﬂsfet]1gﬁcd sutlothﬁtne«amdim @se orcrydre of theahdnee}dcsmalmd tppfidd sequences
(for ‘\Lﬁlfkeg o Voesrélta 10 &tagn EB? %(1 L?roalpglll,l lrng %FOO&V gheesaqaﬁorg Ete or substitution
by, o1t @td Rrify @ttigesine redidpnol tl;essequenemiﬂthel qrgmal antibody (for O linked

car.boxypepti dases and cat hepsins (such as cathepsins B
gbwoéﬁﬁmﬂfnghat are useful for converting

pe‘f}genrg ?xgg?%% ﬁg/ g&e isE a?xqfclll‘gg%d Plte Qan%&?ﬁragdt'tgcched thereto may be altered.

| dases, use converting
For exanpdy; evgémdlbﬁawlcemtammtbommstmﬁuw thaitasky fueesp 9féached to an Fe
reglomgp s Ata8s «gés&ﬂ%h §thy gpsN&U@ '20@5?01*379)%' @cm@ﬂao@s&e also US

neur a ase use converting glycosyl ated
200400662 LG5 (KWM@ HaklseKoigyg §:, L) |ce@pm§§fg@@ubodb/@ﬁmposmon
Annbg&QsV\%ﬁ 4 ﬁgecﬁﬁélﬂ %cfi)?glh&?s%ﬁa SEGIMAD) iR Ihe | 3GbRYHPatd ma@heﬁ E&ﬁl Fc
rugs; and penicillin am ases such as penicil
awndase or penicillin G anhgase useful for convertlng
drugs derivatized at their amne nitrogens wth
phenoxyacetyl or phenyl acetyl groups, respectively,
into free drugs. Alternatively, antibodies with
enzymatic activity, also known in the art as
"abzynes' _can be used to convert the prodrugs of the

Y g,
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known in the art such as the use of the
het er obi functional crosslinking reagents di scussed
W(ahms/enwd ternati veI y fusion proteins conpri SPEIUSA005/019641

st ant.i ing reqgion of an anti body_ of the
regloq "o @rﬂﬂ%l warmerm FEnge %’Qogé?éﬂf%& Feemmbairefearh ylda{é‘%l Pajent No.

6,602)884, {UnPa ofal aﬂn@%%ﬁ@nt@t&t IEJQ?ode%)ﬂﬁat)deQ&lcﬁl@ﬂl tlla@ oligosaccharide
constructed using recombi nant. DNA t echni g

wel |
attachrghiovam Fr egiggeof g}etant(llgoéé areéegj)rted 1nm9%@}%)§? P@{el gﬂal See, also,
WO9§W§§9€55 ﬁllajls 13:an& W PBB 7641 REH) 3. ? conc&hing hntHRikS wgﬁﬁlte%a%arbohydrate

' antlbody are contenpl ated herein. For exanple,
Mmd@ﬁ@”@%&ﬂﬁ@@?*ﬁﬁ? be |inked to one of a varlety of

non p;)roeteg% g%’?g%é &hgx_‘gﬁ;}%@w COB’BPVP et h \glgﬁ eq%%/ carbohydrate

struct@t@ B@AcHEERD SheWHc r@lDdny1REKS Yilcoste sgbtymhmamd:e mﬁﬂ)mwdomd:@ Rfction.

~glycol . Anti fra nments, such b'.,, .li.nked to ..
Optiofyy. Bt FefsPioh BEACT ASBUNT Le o Bore A0 g putistiyhifhs Eheatif whch
furthe® F}R6NPANCC,dbr dxBfple/Mibstihitions at poeiticns 298) 08, asd/eti 33¢ boke ﬁc region

B e

deficibi” idti@odiéstincladec s @st. ApSICNG.LEL 00RO BT 08 AN, Retstal; womom:1739A1;

woolBssafiioostin sy, B3aattetsRp sobbRBaghat oy

US200061 32244043 SURAM 440 10 744 A %4 ] RA64/0 HﬂZBZ\Aﬂ)QUSEBZ/BlOSLSﬁMI ;shed

wooﬁit%;j ?%1 %5’&%32(?8%570&'1' @?/8%3“/% NySK@%%E?%fgd LAl RQR
inhibiRe (RINAI) aﬂﬂlgosjastefnwouazmwnysmlaﬁmbezgmerlaﬂwob@ Yheane-
Ohnu ee\t/ 35 e}g)? %’Soengem\%??(gll 3&6092 Egaerﬁ%es cg cFﬂ Ene]% I[)rod{:l)eltqg defucosylated

OSl Ion CO
antlbc(dibs irebikle Ladl3 &R %@def&mnt/mtprczed fucosylatlon (Ripka et al. Arch. Biochem.

BiopH A S B P RS sy os ATRERE (Fpwo |
2004/D56303 Siesdavis ehalt, heped@lbi at Edamblehlét ad kngekbut cElt Bepsesuttsas@lpha-1,6-
fucos Al iRlsp Rk, LTS B8R EEAD NG ER1L B AP A7 614
(2WMBioI Chen1 257: 286-288 (1982) via a disulfide

Lﬁf&{;ﬁ% ¥ olL GRS teflé?)gm%nﬁnﬁlla %%%%Exﬁn@ %ﬁdnfs o@%%&ﬁoﬁy are prepared

optlon cont al ne n the osone. bi z
by a vatiety bf mgthodsdnéwmial theGure dlhesegnqthods) )nc elput(am@@)lunltpénomolatlon

from é‘ﬁz{nﬂal%‘éﬁéd@(}& fhe fEPs‘é 'o? h&ﬁ%ﬂlf&%&hg gmfnb gm@ Qéq'ugﬁg ¥ar§ﬁl§) or preparation

cont For exanp may desirabl e
by Ollgwpbqtéietﬂhﬁélaﬁﬁdr{@ﬁ g daﬁqwdh pwgag@maf é’ﬂRdﬂlﬁé&en%ﬁls@w@giaeaqte

mutaddhQRIF bk E31i@ prebed 34Hah2 9 Yion MHROVAFIHbrIRIHERTS.

vari ants of the antibody are prepared by introducing
aNPMAPhd dkieablite h@@ffy R afiRBYSShé AlEtibAFitR RispdeO@\effector function,

nucleic acid, o eptid nt hesi s
e.g stisdp FrhEateiapHeenT #mﬂ&a‘g cBhord @&%%Péw“za ey pegpRlement
deper@B L @btokidBEAD®S tHeRhBbod dT1aE mde&Setchfevﬁdl t@'ﬁﬁtrdﬂﬁlclng one or more

resjdues within_the, am_no
aminggrid WHRPIIORS 28 B BEHR SO RP Gt dsn A mE i Addidgrally
cysteifitlRSidiid(8) ima® be iirfirodB@e irl the B felziv8, tEdreHythO\ﬁ/inQ alterctansdisulfide bond

rovi ded t ha e final con truct ess
form e%}nrt@a regPLy 5&?@ e angody SR eeerty dnaéﬁls}aeg%ma{ff%o
intern@B4tiéd daPabiltQ S/ brr 1ﬁﬁ’ﬂedsai doﬁiﬁ&beﬁlﬁrﬁ&%&i&ﬁll ®fllitgh¥dd antibody-dependent

cellulgx{]t | %gcg%/ét(g]gﬁggaieg aro %ﬁé} xp#&%ﬁﬁg lflg IPS% IlédZS)anqufhopes B.J

ImmuhleTst201 £-2922qn99aj. H@ﬁdcﬁmfhoraeﬁbdmwe with I‘enlfaﬁ(jﬂd&ﬂﬁ-tlﬂfﬁorfahéllty may

anti body .t ha I referred | ocati es
oo bF Grepaipy Wi e ectGE) i G ea et o gl 8 T fesearch
53:2560-2£35(N9 93y harareaticlel\inl agtitdy e en@dckre iRt hd0s! Kek&B8hs .and may
Here, a residue or group of; target residues are
identified {e.g., charged residues such as arg, asp,
his, lys, and glu) and replaced by a neutral or
negati vely charged am no acid (nost preferably al ani ne
or polyalanine) to affect the interaction of the am no
acids wth antlgen Those am no aC|d Iocatlons

I D T N a
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the nature of the nutation per se need not be
predeterm ned. For exanple, to analyze theperformnce
wobkoos/1merat i on at a given site, ala scanni ng OPCT/ESIOFV19641
..... ut agepesi;s, .S, copoycted at the target codon or region
therebshave; eﬁga Gromplegign *‘dﬁ% é BIdYPCfarapabilidesases Seveawnet/s Gpi-Cancer
Dmgbp 8o PRSIl (ARY). Vi ty. Am no acid sequence insertions
[ nc'gf ude am no- and/or carboxyl-term nal fusions
I aMQOIN4R0T D (Fr&lquLg d@sfgﬁl%s Qhgbod RS wethl gnﬂrﬂveﬂ@l I }(Lleﬁlfnbtdﬂs‘m the presence
cont ai ning a_hundred or nore. residues
of h“fparﬁlt‘if%%‘@cﬁiﬂh bere thepbibagies cHPPIEY ARG 261 SFRf ‘E“ ‘Eﬂsén %&Fﬁ gegion
therecRCP1dfeFB5), the Qﬁlboﬁ)(ﬁﬁﬁ)lnq&o@ﬁ Aﬂm%dm@ﬁlsésr&ﬁllﬁmfultlﬁﬂiﬁat porrionsl @98,
an anti W { n_N-term t hi onyl. res or .
533, SR Sk D64 e AEBeLl B F BB eHaR TRl g on
comptidk§drlcb@iahg VRUbsARKISnsGH ohd) Bv@diithibOsthd¥®b&Rlohe | ncl ude
the fusion to the NN or Cterm nus of the antibody of
amnsibadievayithcilterad 0o hipdipg ardigorichaplemerg rdqaméfsxt thaosery@DC) are
b At n
desmg?] 1334“2%9%@42 U§EP62P{IFU$?%ﬁ SVarp gﬁt pal iﬁese \L}g?%g}t s plent No.
6,528 jo24R1 antl US%s:int Nmeé Bjl b (Idsbgie ped.).dlie antibddiee cemprisk eulymino acid
ecule repla b [
Subsnglr?lg% %t Ox¢ or, more Pe Iny Xcug gosgl%flg ?}Of T;' #au?%]f g%%%r;‘%g? a1 or 334 of
the Fmglmbthelxyofant i bodi es | ncl ude the hyper vari abl e regions,
but FR alterations are al so contenplated. Conservative
s tisgindreage the pesurg half Bisohiheiaptibpdp|oae may ipgerporpise splazagirergptor
bmdu%fepltwe%tg ﬁfe%gtlb%‘d? @sﬂ)etckﬂl& 919§nt1-bocl}f frapelt) URSdrbEA! n (9 Batent
In a change in biological activity, then nore
5 739@%&%@41@? emm% begeingbe 6t rralvage m@?@ﬁb‘l“@l“% epitope” refers to an
epltop%lé?ﬁlte'FE Wi ARe an 18 @k G2, BG, a%GE updner Ig@ﬁs&ﬁ {sk&gonsible for
bel ow in reference to am no acid cl asse be
increasing ths de wegiseamghalhlife BF 588G molesyle e{hrggpodlq%‘mﬂésu stitutions in an Fc
reglori]-tﬁ&gﬁaﬁ@ tricRhseAO&Huh heidliv@nge di1gd debi@ibld @IWQd®ma072 (Presta, L.).
‘properties of the antibody are acconplished by
S @inglibdrbantitiatidsi viithtthiee 8r hdta (prefiefablgfos) fynctfonadanddey binding sites

are algpy B 0D ARRE DU R RE AL AL RHE ¥ ot Cue i o
fC\; exaﬂﬂgngace ca:ilF§ lﬁ‘ﬁ%monrs helical conformation, (b)

t he charge or dro Icity of the nolecule at the
t 8§38 bewdik tfcﬁmufa{lox{s oF thk BRIk uRl id 26or&ind&whl ik PresédinR6htion are

aci ds  may be grouped according to simlarities in the
prepaysd dpréiordga by pixingya antikgdy davingihp desirpdhdegree|of pyrity pith getional

phanﬂa@euﬁhzﬁﬁ'tl@é&)t%f)l@ ¥arrier§, Q’R& 1e@tg orF stmize&QRgnﬁngtWJ’ P)ﬁzrmaceuttcal Sciences
ers, New York A)yephell) non- pol ar:

16th e@g]on((%ol A{_@g (é ?_%0)) ]qéhe( fp)-m szd fopﬁlélat(lcpys or aﬂuﬁou(s Wlutlons
Acceﬂ\/ﬁﬂe ((aMeri g))cqﬂé?l@sh af GedizPR R nont@d)é tc( @1 ie€ it t(leaiosag-EB hnd

di
conce}(gg%lo(lmmplé;eg a@@ncku&ﬁ;tggéq %lch Esy%mosm]@te cg)pée ellt_% (gﬁ%qlolgggm acids;

antioilldn @il dint@kdbrbiO Adi 4l hethi O Ay bfds&%tlﬁl&ﬁ(ls&ﬂ@§ odt@icyd@methylbenzyl
divided into gr oups based on co nge chai n

ammorglpgrb@}lqr}déshexmﬁt qxlxw q%ztethoNuQ chloride;
phenoyéﬂutyl biedénzyll'ﬁcol{ol? )al ﬁ;&htra{b@hs shMﬂz{sQﬁH'ﬂﬁ}Jl bi€profssy Paratiefy cateChul;,

resorcmoé» cyzlsljexwéﬁcn%@nqlwfi hrelle e bt %V%i%hb(?f%ﬂ%%out 10

residued)YpolyPépides( %teﬁfsm dsGeruld dAlumby, rgclaf_ﬁh &r unmunoglobuhns hydrophilic
Non- conservative substitutions wl|l exchan

|
poly T PO B MR G FIOB B0 aP SR Sk o Yy BuifEie PSR histidine,
arginif¥)Yor BY¥i5E;@hdABsabeati€hd Alida6dhatideé 0dnd @chet @rmsaymtas lﬁumgng #lecose,

pr oper conformatlon of .th I body SO na
mannasgHIeYpe ghelayamageats sy Fptdssie gt P?qu%«)%anpﬁ% trehalose or
oxi dative stability of the nolecul e and
42
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prevent aberrant crosslinking. Conversely, cysteine
bond(s) may be added to the anti body to inprove its
werabitlioryy (particul arly where the antibody i SP(anUs2005/019641
anti body, fragnent such as an Fv_fragnent)
sorbitgly sl iOTMBE FapnisF-iome puch ds togiven aretab Ay PSR-

and/of IOHALYE SurBRSE sl b PE/ERREM wammdsw&rﬁwethgﬁh@gw&m (1915).
resi dues of a parent antibody. Generally,

r %&ébblaﬂ&hnﬁ@@&hﬁ&)dyi?&hﬁ&h&@ are described in W098/56418. This publication
forfupher' devel op' meni Wl Il nave i roveabi ol ogi cal

deserigpepisd BUIaSs Sy aeTForRES BRI CHE MRIIeRp: £ BM tfeten1 S0 mM

trehalbREY.9ARnAEAESHBE, 6 B2% doBRHBAE lz@atpmwthfaatas @ i@ mainisRgf life of two
such substltutlonal varlant@a ff|n|ty mat ur atj on

years goragg 2piiiile ATPYB Y- CI0 et tog g{lgieE G5B AP P B oRtuximab in

9.0 mgBdl QRiuf dh$id€,T. B m@PmL. s8ditir8 Sikraftldhydkitedd Shhginfl SHYIBAIB0, and
passi bl e ami no substitutions at each site. The

al |
Stemﬁ?ﬁ"f‘%&&%?ﬁé‘t"?é’ﬁt% thus generated are displayed in a

f t |
AR D O N
No. 6y261, 95 wpmayzahet rdﬂ)’ tSuch ErophT]liKed pﬁdmglaﬁdismlyay edonssituteavtith aasuzable

. the VI t
e R AP S0 el SR PR R e B4 mfy g
subcutahemisiyfty the andinthhtocbehgpted kaeinabl e regi on sites for
nodi fi cation, al ani ne scanni ng nut agenesi s can be
peCriygalived farms pighaantibgdyoy patibedy argblse contapintated: S, dereexample, US
2002, §¢Qu¢hg1g§§;g?l ficantly to antigen binding.

t er nat in additionally, it may be

bengftbsiudhiob Qeréiﬂ ﬁlay ARo BorftdiY bR thahtdnb 6tiE BorBfouhd& necessary for the
ant {ngn antib lex to identify contact points

particylgf @ﬁwprtémaﬁfat%ev &Y BeeivgErrom RO gy Apaes that do not

advers %hﬂf’éé?e%cl@&ﬂern EbORRApleNImbEEd &B@a%ls’ﬂtb eurhensibdad @@t&@ﬁc agent;
stitution according to the tg hni q es el aborat ed

chempiBPTghHIic Bl IaTHRS PRI S 255 @/ cVAR N Ao BRRS B gyl srowth

factoy 86rhdRE; sntegsmsmgﬁ@tr@ggoh@t cﬁr@ﬁtﬂﬁ)ﬂy (M. a8 LEES Ghiitkad sithrei n
efahz?xgtglggghj{ b?fsdéog:gsfgevr\/lﬁég' ?agg an %fr;ﬁ :og:?n( | %ngtegnn antlgody such

as naGRM@]BITYSABRIGNGLIKDIe frond Biogén)piiterforoa clask dvgy sualnds IBN-Hetaela

eefiiand AT S s T A O Sat  Bi Bt 3 o amer

acetaRGCOPARODEAY d E:}’zlbﬁxﬁﬁ'g@lt bu2B af muotnirehet(NO VANTRONSF), methotrexate,

cycloﬁlbqqs/ o %egnlor?rﬂbl{c rgm B%% %i:?pv?; l gi}'lflrg{}?%ko‘iagl?n {gglgttna %fo%ulin);

lympWWmeﬂémngeﬁug (8.gt, ytogakrbye, eycldphosphinhide) ICathpath, aﬁhtdmk ed.

clacefigel P P oo il ol e ik o PR Ao

(MMF)OrpQ@bstpdmleﬁg&qmmelsloamrdag afeheXstatn’] dhaes astchdiol; _testosterone;
horm nee' et; %aéngrgltllérr] é)r}},r gomtl?aﬁterear ese/mat Xs:s%s)cr?ns (Srre}]ﬁlgtge% %fcﬂgrg (e.g., spasticity,
mconammywhmcfaugub}aa ﬂWnnhlefortdmascandmﬂymg lamt -chenoatetdyug (M ARD); non-

asphar a S, .t resen f [
sterm?.?]sl eail‘té 1 rallanng% {y d’g Q\?éque chﬁw?srt]er%ﬁ FS(P ¥ nTc’e?hB' pre elsglr%néalta?egmgéne,
dexapabasorte] e glgbyticoid)y Ilearbthmxmb toeclo:@ohn Akshatpstatoanalogtié; oytokine
antanglstegn%-r}lé% boh?b@éﬁﬁﬁgﬁreg ve a{; mtg n al?l‘tealgg‘ng%f §‘nt1body (e.g. an LFA-1
antlbcbtydsuolx ymfalnmnah:cprdp ahpb&ti 1rmmmentibpdss mCh asenatﬂilzmmbémn iapagher B-cell
surfa(be angé&%ﬁ/ &&Eé{f eR:)iX gtre%rfnr\l%tolgﬁ ngf Bég gxgc?(étf}egtﬁje qgoﬁﬁy otasluélpother
agentametpleiubdy ekanpo ey emlaenmtty)f aﬁdvodlsmrﬁshted thig forgutaipi, titg tyeert
multlg rf?]rosasc }%)egn\;gﬁagtgg 21?1? Bl?ngcc ??argtﬁ%t%rg éfe tﬁés) gettg) etﬁi"ggég% ?rg eﬂ.épaﬁ@ used in

N-1inked glycosylation si t,%s). The alteration may al so

be made by the addition of,” or substitution by, one or

nore serine or threonine residues to the sequence of

the original antibody (for O1linked glycosyl ation

sites). Were the anti body conprises an Fc region, the

car bohydr at e at t ached t her et o may be aI t er ed. For

o o o o .
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Anti bodies with a bisecting N acetyl gl ucosam ne
(G cNAc) in the carbohydrate attached to an Fcregion
w@toosherozi ti body Ire "refrnie'dl Vo O/A 18F8r/US2005/019641
8N MRLL Bl 1 4 aly g cﬁ US Patent No. 6,602,684, Unana
the'Sagie dagages/ane WiB ereiiealioh reites| 6 ased hercimbefaiese bt fiorad itgibe of the

h tdf& ERFloPdd Besagccharide attached to an Fc region of the
ant bglé’ié are reported in WXO7/30087, Patel et al. See,

al "19:1@ actWeRiHr AR dy e Be etrappenfl mVBRb Tk Hrephredifsh exsmple, by

concerning anti bodies with altered car boh drate
coacepatiQIREIENALES G RY Nt arialpobfnarizyosoior expre epwfww@@ylceﬂulose or

gelatlﬂjnﬂ&g&ﬂuﬂ’és lafdp IR th@MImBBAS 1afe) GERIAbSES, RépelifielyeRicOMoidal drug
rein a car%oh tructure attached to the Fc

ydr at e
del”%@’s@’f‘i‘s (fBgseampleclipoasmes, Abm)a Y pipherh U P oRA AP apRsticles and
nanocaptlfeh) 02 i m&RRédnfuMddnk Y SuchRé:hiiGuds AEH ddaloked ih Re#ing BB Phérdfceutical

nore amn i d substitutions therein which
Sc’e"‘FerﬁrI?tﬁ ?‘th%ﬁsglvé %%@881‘ or exanpl e, substitutions at

and/ Ei
TGt Pl PR ey GG St release

} prepafaebﬂtlmﬂiudeeemqiaimelﬂs phiaicedf said Hyﬂmphnbad&ﬂyrmarﬁrmtammg the antibody,

whlcha ngtrl%? ggeslxz thle ?gr%qgmpgfa}gg%l g'é\%i’/ (Iﬁ\b gﬂ%g%fgu €s, éiggn?p €0
sustaibiSSPOR Ve Mdabried thllide hdBROWOR/ IQ/d%k@dJS R8Atxampls20 02 OGS BHR DAL ;

et R OB AT e BB A% DS b2y BRED e o L

glutar¥OREIO BB L, NER A 5108 36586 bleckdybmmi-yinybrcBig, degradable lactic acid- |

soeo R T 1 ASRCHERR i AR By ogpbsor
lacticatid-gBicolicercid, coBilpeergnd Buprokidetcé¢t2i@D 41)d pask Briptlekydofxybusyric acid.
l'i nes producing defucosyl ated antibodi es include Lee
1 3Theromutatiprs to B¢ el Exign Yivp adpdnigration puy g stgxileokhis 1 ipaddy
acconfillisk¥d by AitEdfion CQ!%H Sl BieRBDY SemBdResD33- 545 (1986); US
at Appl No US 2003/0157108 Al, Presta, L; and WD
2008/ 0567ities 6f Marwlactireet al ., especial ly at Exanpl e
11), and knockout cell lines, such as al pha-1, 6-
f Ue esothdr Bmh&ﬁmemlséthg ewermoE Liﬁ&nidmfh&uufa@iﬂ@comhih'&g materials useful
or i SERHT o AO Blegf iR BT  TURAR, Rt o sl o
manuﬁaemmnsea(a)ambmamér cbinpnmga dvogysiterecoppepiag @oknbody that binds to
[ .
a B-cc::ﬁﬁ%u]ﬁgé en’la(} er @%r A28 8{%9%% z{eﬁgta?ﬁarﬁllaéeg JJ‘I?%@ceEl?lgol?n ngﬁer or diluent
withimee cerddines cud (9 2(paekagdigsertasith inftruntigna ferlaHpingasing thierggmposition to a
subj e%} Falltgegmg‘f’xlo% rﬁlﬁgﬂ? %‘feeg(l)s‘{sq{) Jﬁ?shl?):ct QJpr gcpﬁlr 1@1%13@t1@(§6y exposure of

cleot ate Site- |rec
about/@ft ta g ereessi fellowed Ry maccanbantibody, expesirecod soat 0.8 tdigrage tkesseeond

exposgffeerllgp% Er?gr(ﬁgé)\g eéi%gﬁﬂ?({)n?%)oﬁﬁfd 38 wgiks ‘Fi}rgglgtlﬂ? }élgfagé{ﬁgsurrr% (cjnl‘ 1fn§/truct10ns
for admiyedstegirtgi tb@)@ylpeﬂtwrﬁe a.sm@n Wffmng/\fr?lh PPMSpect to effector
function, so as to enhance anti gt&n dependent
p

c elhe apsisi OétTI@GUféWF SXTRISES2 OABISY andrid kst OrdBEkIBR IResat on or
assocfaRR S K coftdint BtitsHId donfafdeks)ind®ide! BEABbIcPBHYes, szhé %yrﬁ@l’s etc.

be achi eved by introducing one or nore am no
The cgpipjagrs gy Peoﬁqgnqd.frogha B iehet mgterigle sugh as glassns BVS%?n tThB gRIAiner

holds Ot Eddtanital bRbsitdn 1Al icke@Va kdr Yreat iy SheShil EplE SFrSie4nd InalBitve a
be introduced in the Fc region, thereby allow ng

sterilq 45pqsF RATRGIRF RIFRRIF the GenHBT Ny OF AintraYFnpys splifign 'i’a@@r ifial having a
stopp&f]ﬁ:r&@ﬂ@ gy ARypolerdid infebreh nedti®. BeRAd: dhesbtilPykehaN the composition is

roved I nternalization capability and/ or 1ncreased
the anéle?ﬁﬂ. dhe lebel o ackige dnseit frdicgies }h@lhtae Wosmon is used for treating multiple

sclercdd @ﬁ@)\éct@ﬁﬂ@ﬁ%@ﬁ&efﬁﬁl With eciby EQlANE flirding Ab¥iHg) amoDRE and
Caron et al. J. Exp Med. 4417601 191-1195 (1992) and
Shopes, B. J. Innunol 148: 291 8-2922 (1992).
Honodi neri c anti bodies with enhanced anti-tunor
activity may al so be prepared using heterobifunctiona
cross-linkers as described in WIff et al. Cancer
Research 53 2560 2565 (1993) Alternatlvely, an

o o 1. i
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W00/ 42072 (Presta, L.) describes antibodies with
i nproved ADCC function in the presence of human
webdosaimrs cel | s, where the anti bodi es conpri sePemUsmO5/019641

aci,d. s ;,l ut i,0n%., 4.t he Fc region thereof.
intervels of i gﬁf af ﬁ%@t@ﬁ?{d{%&sygmww rBhecise Hmmnufaeiismay drther

compﬁéé%teéotnu Ebrﬁzﬂﬁer %Bmﬁ'@sﬁlgta' fAREna@Qfical 3¢epﬁiﬁfé/ dRlenpBeFreRfsudthR

Fc region. Prefera I]%/%the altered Fc reg on is a human

bacteriqgtatic p?étef oy }ndﬁqn@b%y\l ph@spbqte blgfqussphwg er's solution and dextrose

solutid! bﬁielahiae ARARindthct®B Gnay tfme%cm&r&ﬁer AatdH6 A6siR0E kb ANSmmercial
I bodies with altered i ndi ng and/ or conpl enent

and ugfs pterm@ﬁt l@i}‘ldmg@%]eb‘i’ltf?r% @@eyts aﬁl@rsd%f‘§€1|e$> Bedisyripges.

W09/ 5164 US ngﬁ gﬁ@ 51Bl,. US Pat ent
6, Onivnallys@f artige Ct‘f{ﬁwher%m e%?&’@ﬁ“&ﬁ&“@@“?‘é?’é‘ﬂ?smg an
agent Nﬂ)er fBarbtB8 arkdddy fofltic@féne akdt fuAher conlprinhdtRObne n treating the
rls%an am no aci ll)'igt itution_ at one or nore of
man“ﬁ?h“ﬂ%‘ sudh agerourh 28s5piPrareadly Boine a gipmothgrpeutig ggent oy 3 - 333
immuabslpressidd 4genf, iftérferdnceldse giug @udhlaeueoseta-T@(RBmF%aﬂemeEX% or

-t BIBETASERONE Shotadportobnict o iR e GREARORES: s trotoxi
agent (s@éhﬁx@ ﬁiltgka{;lgrg@dé(;g]ﬁm% axgétﬁditfe)(ata,&:ydeﬂﬁ)ﬁplﬁﬁhdiel ¢hlddmbucil, or
at ent

soatipgiy R gy e RS R sl BRehot s ie e -
mitox@@ttdneagclophosprambde, (Ez&@aﬂﬂarﬂf—CBﬂ ok gladrifihedaioh dyfighogyte-depleting

ol g g, b PR T T SR poes plfiserl-owering

drug mheefc;tahﬁ” cldm;tdsﬂmlmbl dmérichersacbatnt thetappndug Ilhatal‘tatESymptoms
secon | 9 r%bég%a ag? EE‘%‘C‘}%E?‘%?G;S?SJ %{Pn I}ql%nj a\fﬁ% I?h bitor, dS isease-

P neer ed
modlamlaMwmam dring (OMARDY momrstmlc(abanaﬁeﬂmyor&dmg)(N SAID);

nct.i.onal .ant i bi ndi n S| I .
coricpUBS D S BB R AL 5P R SR Ao
cyclo§loein e senrtdstatih atfabugne Icatokioner ctpdima pesaptocantagpmist| zutiimgiabolite;
1mmugosué}2r ssi’%@ta e n‘éﬁsg rw 0%985 Q aﬁ%& 1 aHt?ooEw &Nk

Ion ré pr ared for stor
efalizamat drad plphad integrin hmlhéés puckds @@aglmeabd,fanp amtlney Bwuetl lgurface marker
antlbé?i?zté gnal pharnaceutically acceptable carriers,
extci pients or stabilizers (Rem ngton's Pharnmaceuti cal

S SREER AP M E-VdntiONare PRStrated by tFFo116WB8 Adn-limitig ERSnples. The
formof |yophilized formulations or aqueous sol utions.

discloaprenpfradlisi@ionninthespecificaien yF eHresly dreopratidierery refigence.
nontoxic to recipients at the dosages and
concentrations enpl oyed, and include buffers such as

phosphate, citrate, and ot i c acids;
anti oxi dants i ncl udi ng ascggéllﬁuiamid and rmet hi oni ne;

pr eservgfdesnt 6¥ PRIMIRD @k@@;ﬁxwﬂmbﬂyﬂm REY.EROSIS (PPMS)
ammoni um chl or1 de; exane onium¢c ori

b e 2@t dcowithudinglokie bf RIMS bﬁi&ﬁﬁédf@nuwnn@hlewn dei Npha301121-7
hol . parabens such as nethyl
(2001&5%?“8%%&6%@ %‘bo iné@ﬁf)’f kesor ci nol ; cycl ohexanol ;

3-pentanol; and mcresol); IOM/nDIecuIar wei ght (Il ess

t rmmxaimbud:onikﬁbrciami adbitd)e fpal @mpﬁeﬂd edprmpdatdefiond/, adeungibtration as a
steriltﬁs/xat?ug{) i :E}Ola né soérlng}% clﬂa%lg{,: 0g p]ymvfl}%%)a%y ?df ZB% gxg/mL sodium citrate
chhwhmtnmdamnmsvaudhlasagmxmﬁﬁé) glutanlne aspar agi ne,

hi stidi ne, arginine, or |ysine; nonosacchari des,

di sacchari des, and other carbohydrates including

gl ucose, mannose, or dextrins; chelating agents such

as EDTA; sugars such as sucrose, mannitol, trehal ose

orp . 'l..-* 11/ v " odqitttot HLOo e s Lo T

J,,,IL, ., , r i sorbitg; salt-form ng

counter-ions such as sodium netal conplexes (e.g

Zn- protem conpl exes); and/or non-ionic surfactants

such as TWEEN(tm), PLURONI CS(tn) or polyethylene

gl ycol (PEGQ. Exenplary anti-CD20 anti body

fornulatlons are. descrlbed |n V[98/56418 ThIS

- . o I Y oy
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9.0 ng/mL sodiumchloride, 7.35 ng/nL sodiumcitrate
di hydrate, O.7ng/nL pol ysorbate 80, and Sterile Water
wao moshnpes:ti on, pH 6.5. Lyophilized fornul ati oP&ST/US2005/019641

P PR b SRR G SR R Akt S8 & Rl TRA itk
adm1h1ylelpﬂl bh &R df DaysMahal $.051hjcrByvild exceiee atinitoghed 1 \gz) id’dl a

o G PBRHE] 5L R B RS LB

infuspubcut aneously to the mammal to be treated herein.
Cryst alized forns of the antibody or antibody are al so

( &bser@en%tcglg"i;e)s of tﬁ%nflefongo}wﬁgtf ar%%médﬁst?{gc} é? 2 O&a#§g%ay 169), Week

48 (DapABYi amd Moaek 72 tiaay 506 Tetecond mbripawhthe ashsapessates of Geatment
- a r 4 nd |cat|on being treated, preferably

will tieqﬁ o g (\imyf f e erﬁl ﬁIIrSt %Peﬁﬁ ar y activities t hat do not

adversely affect each other. For exanple, it may be

deSibjeatsIvdroterpefipmde ladirst ptrl@sda ey Fecdyd 108K ireatieye tith IV or oral

. h u essi ve age
cori ABTRASTABALL - 8080 e MIRBURRLESFH s s o e
exposfugg:qr@praumfmamrenu anppxegmattnfor amM(SgclapseaAtreigmn nsteﬁmfd as all of the
ﬁmo@@%'bOdy {e.g. an LFA-1 antibody such as
i zumab/ RAPTI VA commercial ly available from

Genentech, or an alpha 4 integrin antibody such as

nat alAnzgute By pEMSABRF § nquyolegiaatinaimhatityf thapeSisedara} least 24 hours

interferon class drug such as IFN-beta-la (REBIF(r)

ang A\é@él@é(nbt) AttriBhitab 1N 1ORk Anfe&ioh 3%11&5@8%&&& méHications, or other

ollgogfiggy I de such a glatlraner acetate ( COPAXONE(r) )

a cyfdtd¥®i c agent such as nitoxantrone ( NOVANTRONE(r))

, methotrexate, cyclophosphani de, chloranbucil, or

azeat Anepent with Ometrvavlmng@an éxaminatgl whbhé blmdécga«mming investigator,

gl oby | I C\t r - ) .

i ¢ osfiny « SRR oot Pl brlol e Kot s eplg myamica

cl ad Pﬁamﬁh@yves wgnbdllymx\eswe pt giti ng

i mmunosuppressive drug {e.g., nmycophenol ate nofetil

( I\Z\Hé)folmwung/xegmsm of dortE)Jstexohl@ hﬁs beﬁsali | @\e mettglIpikduBolohe daily for 3
days, tf(ﬁf(‘)wec? E xglg P%hlgg’osﬁb &R trtfcj)r aﬁ/‘%,tan g’ctg%tgﬁ%g %,Etf glﬁgnocl;enrr%gtes each day
thereaf@c dﬁﬂémythmlpredsb(&m&ds 1) awmame, thyen, 156 prgdVidekdnyethasone daily for 3 days
may Hg@ﬁlge%g{ugeﬁe E)E)Sf’ onP @J)L{IISC of %(gljtlgo%?e)rduzsasho ([1: b(la Q%tﬁ%gi for an exacerbation.
Subsequens tnemmou:aical&mdues Ial‘lﬁ M&bpaboshguld be gbtélhlﬁiadt II&)i$t 4 weeks after
comp%gil{a &rrfg?i%ggzgggofii§e%?1%dg§¢£?{%ogt%§)$15ﬁa9ér9 {Lﬁal aﬁ)c{ nasa or 1r|;]trd-artlcu1ar
injectippemashrorsedh A, somat ast ati n anal ogue; cytoklne

antagoni st; anti-metabolite; imunosuppressive agent;

i nt antagoni st qr antibody {e.g. an LFA-| .
‘ledg%?& tre%‘aleﬁ‘ H’Sbeé’ﬂ’a?lfaﬁn ﬁ‘H’bb"&FF wth tg? G2 antippdydpilids IFN-beta,
glatlrailliﬁr hdpoutly ntholieate, alohdsphbiady) or @ftoxaneinBer B-cel |
surface antagoni st/ anti body; etc in the fornul ation.
The type and effective anmounts of such other agents
depend, for exanple, on the anpunt of antibody present
in the forrmulation, the type of nmultiple sclerosis
being treated, and clinical paraneters of the
subj ects. These are generally used i nthe sane dosages
and with a'am hi' S traud routes as used herei nbefore
or about from1l to 99% of the heretofore enpl oyed
dosages. The active ingredients may al so be entrapped
in mcrocapsul es prepared, for exanple, by
coacervation techniques or by interfacial
pol ynmeri zation, for exanplsg, hydroxymethylcellul ose or
gel ati n-m crocapsul es and pol y- (net hyl net hacyl at e)
m crocapsul es, respectively, in colloidal drug
delivery systens (for exanple, |iposones, albumn
m cr ospheres, m croemnul si ons, nano-particles and
nanocapsules) or in nacroenuIS|ons Such technlques

o —~ - s ~ . o
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preparations include sem perneable matrices of solid
hydr ophobi ¢ pol yners contai ning the anti body, which
woredosiicwss are in the formof shaped articles, BCTUS2005019641

filns,. Q. Jcrqcapsul es. Exanpl es of sustalned rel ease
rrélif\t‘.pe@gry.e a%@l?@g]ey@@pgﬁ: i theﬁylgﬁtg Gl gm(:c} @Feaég(;gﬂgpsglon Disease

progr&gt)ﬁf {s2ehycd a9 %Y RtRYe FPL haﬁfo)ﬂt ﬁbﬁ)oaseﬁﬁe Expanded Dlsablhty Status Scale

V|n | al cohol ﬁé pol yl act i
(EDS§) (ﬁg gé/eur@l@@b}%, 1-1@44[-%2 (_laﬁ)} éﬁﬂlq:baé@}ns E§§§ 1©between 2.0and 5.5
point&hdeWsivey; & dﬁtn%f@ats@ef NPH pARAF e BRleBnatRG i§08: 5\(;;505% (inclusive), for
acetate, degradable |actic acidglycolic aci
which-Gpegiey it ait ableae ancher MR- DERTST( ORJuTenHflacss. AP elapse or

exacemaﬁcgrp SPRRES St OMBRSEN) O odfdGitidn o@ﬁﬂs&sgﬁrﬁgﬁisl& n@lodcur at a
ynmer and | euprol i de aceta

regulqsbn syhee-ﬂed yisigthayig atdszeybh?t wk%:@éémg aftep the i HighBrogrSsHe’ t o
be used for |n vivo administration must be sterile.
CCO i she y filtration through
rggﬁqdary fel rCFC %/utCOHler%rgp ures 1nc(iiucp Ar t | C | es o f
Manuf acture I n anot her enbodlnent of the invention, an
ar-tGhehge foim baaclink dc Wigeled tcio titeaotali vogpmeetf 8R ilarlos orserhinl MRIgsean
the treatnment of nultiple sclerosis described above is
Pr-Has@dronPsRélek abiveck $d1a baid volinge @f britA MRIaednur e
conprises:(a) a container conprising a conposition
conprising an anti body that binds to a B-cell surface
mar ker ée, . a CD20 anti body) and a pharmaceutically
aé@éﬁ?ﬁ } BIPEQUCHRRIAN Y QI PLBRAE %% t hi n t he cont ai ner;

b ack e dnsert wt ions for

ﬂgﬁ éfgﬂ?ﬁﬂs tig g@??ﬁ%ﬁak&ikﬁggtject suffering
fron1nu|t|ple sclerosis to the subject to provide an
i mERS® anti body exposure of about 0.5 to 4 grans
foll owed by a second anti body exposure of about 0.5 to
4 -girenestiontof subirstsorith confirod diseasoprogressing apMeok Heds datarinined using
frigg@bout 16 to 60 weeks fromthe initial exposure;
or Instructions for admnistering the conposition to a
,subj ect suffering fromPPMS. The article of

r‘J{]HPSI'cﬁXHP@% mpiEnswsgnegseeyhheHolekge Ee%t fowpscgle of the MSFCS)
package insert on or associated with the container.

Sui A At Riok @R hidh feddbyitRCTid@25-Féut vema@Rlisscal® 6t thé BISFCS)
vi al s, syringes etc. The containers may be forned

B by B et RS e TR P PR B

efsibehle vethé MSFCSEat i ng the nultiple sclerosis and may

have a sterile access port (for exanple the container
r avenous sol ytkbon b r [ havi ng a

st ﬁfﬁgiraﬁm%?@é‘%‘ﬁl & 1515 o VIRGS ansnﬁ’gee?%?gg% i'6% needl e) .

At | east one actlve agent |n the composition is the

antTiopd dglumd bEbrhiaé llesoms paMRAg@ns nsert i ndi cat es t hat

the conposition is used for treating multiple

scl (?‘rBs?.%éc%iM gx%a SrihE E&Incag %ﬁiﬁ brd%n MIEsEfns OM Wi th

speciTic guidance regarding 03|ng amount s

andi nterval 's of 'antboay' aaa ot ner' aruf bei ng

pr-d¥rpig ¥alumg g MRlispanp €W egks ﬁ%mjirlééi ure may further

conpri se a second contai ner conprising a

P e NG 6 trk i Wivh RiIGAERIHR HescAbddwesRin Wil lsh&F impréketemSn the signs,
bacteriostatic water for injection (B

symp{opts SpPihgrdudigpareeidd Mbacrerding F@ Y ORe & TP 9% the aboxp quicome measures.
dextrose solution. The article of manufacture may
further include other materials desirable froma
comerci al and user standpoint, including other
buffers, diluents, filters, needles, and syringes.
Optionally, the artlcle of‘ﬁanufacture herein further
conpri ses a contai ner conprising an agent other than
the anti body for treatnment and further conprising
instructions on treating the manmal with such agent,
such agent preferably being a chenotherapeutic agent
or |nnunosuppre33|ve _agent, |nterferon class drug such

1 . T~ -~ AN IR I\ 77/ 1 .
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m t oxantrone, cycl ophospham de, Canpath, anti-CD4, or
cl adri bi ne); non-1ynphocyt e-depl eti ng

WO posno®oppr essi ve drug (e.g., nycophenol ate nedBUS1005/019641
(MW) or cyclosporine); cholesterol-lowering drug of
the "statin" class; estradESAMELE2nne repl acenent
therapy; drug that treats synptons secondary or
r el at eRIEATNEENE O REESRRSING-REMITTING MULANTEEE SCAEROSIS
fatigue); a TNF 1 nhibitor; diseasenodifying
anti-rheumatic drug (DVARD); non- steroida

antl - nfl‘gmﬁ%%‘%ﬁ’é{d\ﬂ%% ot cor o?_]t 3@329—7(5&)&) are treated

with QCDE(D&IItl'b&@I ifl }iis dx@mple Whepxthe ﬁhtlbﬁ(!/)Céx‘pSSﬁh@d'slaﬂ: approximately 6 months
somat ast ati n anal ogue; cytoki ne or cytokine receptor
apaﬁantagonlst anti-netabolite; imunosuppressive agent;
integrin antagoni st or antibody (e.g. an LFA-I
ami'tdiﬁﬁhb canindicialyy ahiddbleAtommBementeet 1sa’opﬂnﬂatéﬂ fonf\eginimistration as a

.ant i body as .nat h): cel
s GiTpg RS E R St Pishly e BT e el PR ERHER, 7 3 Sy pogiom civace
dehydrive,eind SterileaW ser bt Ingtticaat(eH 615). t he f ol | owi ng
non-limting Exanples. The disclosures of al
cit.at i ex. o
BN 5SS LR SRR 0 wima
ammmﬁﬁﬁﬂhimﬁnﬁfpﬁmWRRYHPR@@RESSMVEGNUUEH@meS@mEREBm@

v SO PO B 0 s

infusipt h @ CD20 anti body in this exanple. Rituximb,
commercial ly available from Genentech, is fornulated

f Oﬁub'se\éué}ﬁ* Bbes bf @dalMAt @ﬁl B% a%ﬁﬁdtéré‘d Mreﬁigl& twdeR 29 (19(1%/ 169), Week
nmL sodi um chl ori de, %forbate 80

48 (Dﬁngﬁm) apd Y a¢ln’ ¢ (Ray208)- Jélﬁwpgg @fusm tsélrhswéeWWFCSPBVeaﬁnent
wﬂukqhqthgpd&pﬁkﬁhéhﬁgng_flrst course of treatnent w n"
consi st " of dose of 1 g intravenous (FV) Rituximb
adn1n|stered on each of Days 1 and 15. Subjects w ||
I eRrefexadlyaRi ik @b mhh&ﬂy égeiht g@imidstered ioptvanthy RRMSI IHDWIGI@r subjects

may épglo?%g)r%ctelvF t1'\§§u | r}x/la 8ﬁlco§ﬁ?r(&1§? Oﬁé\lﬂ)g *fgatlrameﬁ (lf:l%teu gns?ﬁ{ r%ate

cyclophiaplianmadit, ommitdxaiueana,dm nistered starting at Wek 24
(Day 169), Wek 48 (Day 337), and Wek 72 (Day 505).
Thﬁlbﬁfﬁ&@ﬂld ekferidtde @Hird telipdemayesd e stie &eunm&e SvithfIV or oral

eat me wi.ll be 14 1 days,after the fir I si on,
corticgfiFRidEy St SErF it By f PO Pl Be ol i B excecd
exposfuﬁﬁﬁ'ldl&ratlbreﬁttfmtenmipbﬂapﬂiét/e for aiDMB| relagset Aaelspse irothd Example is defined

Systenic corticosteroids nay be adm ni stered using a

regi mnen that does not exceed exposure or duration of

treatnment appropriate for an MS relapse. A relapse is

defined as all of the follow ng: An acute appearance

of a neurologic abnormality that persists for at | east

24 hours A change not attributable to fever,

infection, trauma, concom tant nedi cations, or other

etiology An event with objective change on

exam nation by the blinded exam ning investigator,

i ncluding a mni mum of 1-point change on one of the

foll owi ng FS scal es: pyram dal, cranial nerves,

cerebel |l ar, sensory, vision, or gait The follow ng

regi men of corticosteroids nmay be used: 1 g IV

nmet hyl predni sol one daily for 3 days, followed by 60 ng

predni sone daily for 5 days, and decreasing by 10-ng

i ncrenments each day thereafter. IfIV

nmet hyl predni sol one is not available, then 150 ng IV

dexanet hasone daily for 3 gays

as:
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may be substituted. Only one course of corticosteroids
shoul d be adm ni stered for an exacerbati on. Subsequent
w0 pomsnoloegyi cal studi es and MRl scans shoul d bepobuUsionga641

aty l-east wd.e C ' th MS
S R G

amaitlmsade)han 18 howirs Br-aesubjectiwharhas ber it d rehquimgtabé@orus ed.

f‘drg{)réﬁt I oggfaiel:ur%lggxg fs]tgﬁe B @ lte%sé 9(? 11_2%? t TQJL%L&Q%% él? ?Ml&%j SY\MI)H?HS

aceisetiemccamgiahiod b;ea(tad:cave napodlegihwerpdrang cdusistent with an increase

p rog 6t:j%a§ esteg(])g tﬁeI ]ﬁfSSt ;gcﬁrttk BJT&Q o‘fl dé??@r@wate functional

Sease fogr ssion 1S as an
[ mgstmmrasf(FSSl @ lmolnnOn fwommmvssd| Ithqu@mﬁﬁ%ﬁj The change

?é%l%t)%l %?FSU}’%& %@%@x}% m('e';ﬁ)éﬁ# a{ugﬂgget %f‘tﬁcé the- selw&f 1 QGi¥s

be{w\mmnﬁdzm @n,obe&balapchrmsserr( seneomysirvisyal). o?ymwmsﬁ%%é ase
pﬁ:rsrs’lt'I t§0r>€ eég ho'ﬁfs and \%ﬁ%}%ldﬁx%% ﬁt! At&%uﬁﬁ@% doRfourdiny ARMAL fctors

ange I's not attributable to
ar(aghmveremfagtmgym(ra agversefreactipns tg eancermitanhmedirdtigpgsA Vs

'3 el ap ﬁagaeoo§§§§£g§gg}ga§&pto% SONGRIIL s AR DirQatst BN the

reSS|on may occur at a
r egwl caset pf meltipld ebatendes pita napxysmal smpwr@ quegr aflpashgbhaurs

cé 42y fla 1¥§Jcoﬁ1ﬁ§1éd tn'e:@I co%%ﬁtﬁ%&%%hve%ﬁ&f?ﬁgﬁﬁdﬁs

I cacy tcone asu es |nc ude: ange from
b a&emrwntp@n\se@m ®ehpggeton clinienl a*anmnewéawemwﬁ &RIngHOT

on, Rfad! & bl urdefly or 11@3%&@06%519 RLPR GRS tb Cstaiietka REipke

brain volunme on bBrain scan Optionally, inprovenent
in any one or nore of: - Miltiple Sclerosis Eunc

Corfe primarySéfidagy Wp@g}easurmg Nﬂ{ﬁngbcapttqf &30 fnum-engancmg

leswrﬁ U&Jtﬁ‘&té cofitRe AR iRAesCibS RRERARE BYMESSI 0N > 210 PA&E Krom baseline
as determ ned using EDSS - Upper

Expan Bty Seorae s oR oy rRe tovipn e eal LB Yo 0. The

pnma?ﬁpﬁgé%b Cndphint Ry DERERLal nuhbd Bf @dbRum @fhaEiAas U Reiohyobserved on
Ti med 25- Foot Wl k é 2?) éal e of the MSFCS) -
serial dRbscansoh the Reaiha eske H- By dced Auditory Seri al

Addltl on Test (3 seconds only; a subscale of the
MEbdeSidary efdady on@ImbTReagfredindlide flcduénes bb‘ﬁbpsanchhﬂe femaipeseline to

(Weeks 48ad brai n.T|
Weeltd$ iphde (Sebme (BT AioBt e P TR r M 1 o) Fale S 12
lesiofsin Mk A 6&inslofahe Brdh fﬁ)ﬁm@&enm@l’oamdekm andd6)orhahi freng hassline to

Weel&g@gy?%@ged ]‘?I@% ﬁ/}i% SF?H ﬂﬁlg\ﬁse éCECI‘OSlS%n(\QA 0&1!;1 C%Illf?ugi C%QC

(MSEU&J Afd itsSyibohled Rp@i exatehéty finedors ag mcasuxo«ﬂ bmw&bm@mgdieﬁga subscale
o B A A BEL O e
cognivoh, Bk Ric&uﬁﬁ?leB@Sla&dS\mljltelytS@erAddltiQRWBt gessubieshiie 9 the HYSFCS);
Mult%ﬁ[ﬁpegcl)sgég%htg&f HO% §4 Mb@h Je%&onﬁalgez P Qe& Xlolﬁ{nﬁ of &g Gesions
on M@m‘ﬁdabo(d)g ©i osniiee 61 @ddlrﬁ{tpp-ﬁnbanm ”él ym@nsmbmrvpgl oarggntall MRA scans
of thﬁgfa% Fta\¥e§%’s @O?@e WF 63 s Q% ﬁoJ%a?eregotf tﬁgm £E84d oh §/IRI scans;

h1n|s Ion as a sterile pro uct
propértioofGubjegtsrelapont bynwarks 24 (i.d bstweenrwarl 0 ahd pedky2dbangaiod!.e. between

weel%gqng we; 31(5 é}gt/he Cl{lt?lggd ‘?thgéé&(g5@¥t§ %Qﬁ%@d’t b 24@4}@ ygterile

r or inje I rst course of
t( ,r:e é}?%%?l%})?yemﬁlﬁ wﬁl(l) Stlllxsuglabogs d%sc% ede ab(())\f/e v%lflll%lspﬂy ax?‘l‘{ﬁﬂ?(%éﬁlent in any

one or more of the above outcome measures.

49



10

15

20

adm ni stered on each of Days 1 and 15. Subjects w ||
recei ve acetam nophen ( 1 g) and di phenhydram ne HC

W@ 2@smyp7s8 or equi val ent, by nouth 30-60 m nut eBCPUSINS/019641
to the start of each infusion. Subsequent courses of
treatment will be adninistEBXaMELED i hg at week 24
(Day 169), Wek 48 (Day 337), and Wek 72 (Day 505).
The setRBATMENE IO RELAPSENG RIMOUING MUWLTIPEE SCLEROSIS
treatment wll be 14 1 days after the first infusion.
Preferably Rituximb is the only agent administered to

- kBt Y BRTs eanens by MEDOLTEf L T pREsL AR coon s rated

with HCBL0 dndB&Iy hRER, ah this dXeiplel thexdibedy expesuftp BRSphakindely 10year apart.
m t oxant r one. Subjects who experience a first rel apse

 receive resg t
Cob i ST DSy B ar e todp BT oy Dpgminiscationas
sterilegtodudt ia e Iﬁgfmmsbmgm&hroﬁge 0¥ ng/MBpolysebat18l, 7858 agadl sodium citrate
s tion. of tment appropriate for an
dehy‘ﬁ)ﬁg #gtﬁ’é‘]% W% T igy Iiseton; (ﬂﬁpﬁ?s Exarrpiog i g def i ned

as: neurol ogi cal synptons consistent with M5 | asting
noite firhaourdfroaimentiwill eorsishyfeciosenfd ghasaveems (IV) Rauximab

admn}ls%ere(% oxéﬁld){otslsays.]. né) {% u gjethX k»,fnlgrec&\l7J oletgr%ngg;l‘?e'ﬁ% ﬁ)sg qr at

neur o
dlpheble/dmnumﬁ@kfﬁ@ thghyr alupabehi, bemneh BB16Ogioutesrr®e tvi theystart of each
mﬁm§ nsistent with an increase of at |least half a step on
e EDSS, or 2 points on one of the appropriate
functional system scores (FSS), or 1 point on two or

roubseghient paursp i tesainient willtBSdmipistered-iartie aiféek B and Week 96. The
seconﬁ %{fhilé etg‘tl}i%y Eﬁgeﬁmmsgé &greétﬂl\éwm gay oL 1%98 Jﬂé%e afsf S@dsion.
he sel ect ed scales (i.e., pyramdal, gait
cerebellar brai nstem sensory, or V|sual) Synptons
I'TLR‘rEfeﬂB]lySR'JﬁkmfaB listh@énly SiehtSadainilstabotol tebattié RRBIS. However, subjects

may q%tél%fg{u? lflc%c%?nlé %Qr& %gﬁ?%mg%g%\i b%@c aé%%}%? ts% ra%fi %\eth%fréxate
cydoﬂﬁﬁﬂﬁﬂﬁd@ﬂﬁnmma&naaé|ons) A single episode of a

par oxysmal synptom (e.g., tonic spasm) is not a

r eéu%jlﬁt@ whb uipehb&e At eIed mOYf retdivd reRbEtr@Ghiet Wah Te sr 6hl

$arox smal. synmptom over at, |least 24 hours c ge a d

corticperaidae N T Ty PhadRRinisEIe d8pBh fﬁgwgﬁng%‘ P pglexcee
expodiRy Ur UeSticd dfeRSmeRQPFOpYatSHIR MISEelipst.NARElash &n@B FRimple is defined
clinical exam nation, fatigue, nood change, or bl adder
or bowel urgency or incontinence will not be
sufficient to establish a relapse. The primry
ef fi cacy outcone neasure is the MRl endpoint of
gadol i ni um enhancing |l esions, or time to confirned
di sease progression (defined as an increase of 1.0
poi nt from baseline Expanded Disability Status Scal e
(EDSS); Kurtzke J. Neurology 33(1 1): 1444-52 (1983)).
The primary efficacy endpoint may be the total nunber
of gadol i ni um enhancing Tl | esions observed on seria
MRI scans of the brain at Weks 12, 16, 20, and 24.
Secondary efficacy outcome neasures include frequency
of rel apse; change from baseline to Wek 96 in the
total volunme of T2 |esions on brain MRl scan (e.g.
change in total volune of T2 |esions on MRA scans of
the brain from screening to weeks 24 and 36); change
frombaseline to Week 96 in brain volunme on brain MR
scan; Miultiple Sclerosis Functional Conposite Scal e
(MBFCS) and its subscal es; upper extremty function,
as neasured by the 9-Hol e Peg Test (a subscale of the
MBFCS) ; anbul ation, as neaﬁyred by the Tined 25- Foot
Wal k (a subscal e of t he MBFCS);

as:
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cognition, as neasured by the Paced Auditory Seri al

Addition Test (a subscale of the MSFCS); Miltiple
wagdosnowrs Qual ity of Life-54 (MSQOL-54) questPONUSIONE019641
~total volune of brain Tl |esions on MRl scans (e.qg.

t oftelapprardbes of ofw gartolrrent navradegicahsyimptpni| conssténowgh MS

Q§§%g%rqual§&;ﬂo S 1% e%@@ﬁo lgafs éﬂqn p Fa?’%tﬁélﬁ @trabl\é\%PkS

Cross ectl ona area o e cervi cal
s pimpedvinggeerolopiclyRie focat teest 30 deyso Thé changsf in geiyplegic symptoms

R Sl RS A R S B R
Uquuleasb\balf ajteponvbaERBS oa poietelen 24 offik: Bropivte fupetidnelnt
t rs?ﬁ%rﬁ@cd%s hSﬁ' E)Iulxﬂom?%n &o &%o% btt}ﬁéj?p%p(%}ﬁ < gl Tlgé &%g@y

rovement” I'n ‘any one or nore o ove  out cone
rretaw e verifigh\PthE e ganREATIVENTataRIREuAPREeMChREVETT F figales

ll ;?}J'r 1§§L me%eﬁhrsﬁfgh Gh, s¥ish mm S térﬂ@xqué?y
CBoHar S b9

et ’al. Ann Neuro |streated
Wi nersish fatp2 heny dndshignldhent be ﬁtnbpﬁbltem «:on&uaﬁ!pg glinigahfactors
r¢| b@e%r frfRas! ﬁxﬁ&yaafd%r?@xfé&%hﬂ@%@dc)ﬂmﬁm% %ché’:%ﬁ)t \
Xi mab, commercially avail able from Genentech, is
f ovingld episede efdrparoyysphFymIRSemR &4 dani spagm)is aptiarelapse e
' nne%r é?lsé'{gf Bhiﬁgl%%%ﬁ'x%h&@ b paSkysiial éyAEbAlovt At MSPDHRLSS
sodiumcitrate dehydrate, and Sterile
V\mae |be f mlapmf ageomp#nigdInl newEjorresading phiectivempnfestations.
t r%&%? : Bmpibrhd wﬁpﬂbsdhﬁﬁ%e% cBni€l %}@anﬁflatﬂ)n Qfatlléﬁtf rr@éb@'%ﬁéh%e or
u

Xi mab adm ni stered on each
sddjidélélt o bgwel ur&Cé%W@O&@@PWIH@eh@rfuf(ﬁ%nw esiplish a elapie.
di phenhydram ne HCO (50 ng), or equivalent, by nouth

30FfeQritdaRefBSacP bitedme Reabl}e istheWRI B{dpEiACHT gh&tflﬂﬂﬁlhﬂéhhancmg lesions,
Subse%uent courses of tr?at ment . wil | ?e adm ni_st

or timgita cqnfiggeddisepgeaprosession (gingdar avperears of & d ORgipt fram §?e jAe
Expafifed Dby a6 sate (EDSS)sgartzkte T NRPSI5BIBB(IW): 1 444052 (-l483))1 The

IR LM ERTLC I R GO
serial NORUBN @15, 0f thd IBFRCAt SV e¥RY 1 ) P6,i120 2y, receive |V or oral

corticosteroids, I FN-beta, glatiraner acetate,

ne hOt [ exs\lﬁcgb)é?( come éﬁeggﬂ%qg%h?(ge,’[freﬁléﬁng)béfgrélﬁgs%{ c?n@%%:if{?gl baseline to
Weekr %sm the totaleatumenif TQddsiond dA wrain MRl scaq(e.gl chosdedn wiall Solume of T2
lesion?é)éitl\/ﬁnglrk1 (s:(iaﬁso rtI tfl gtge%%% nr{g))oI sg%ergré%to ewxeelgs?l?ragh gé)eé}ﬁad rom gas?lme to
Week J6aa bragmiohaygmdpain MR s¢any Mahlpwscbeisaﬁsuectloﬁal |Ctehrppssne Skale
(MSF%%E ﬁr}dlrzg(s%npsﬁzgesr %p%rg Itrr(l.fenqg i ct;gheasarg%%%&g?ft%% Q%Io?ﬁilyg’g/gést (a subscale
of thd MEFCS)gamipulagion, hamed@rdd@u rtlsa Timed2 Bt 8&tk (atsabshals ofisbeM SFCS);
congQn s {ng%seaS}@ g% Pgéeg l%uglﬁarg SEIE;[; AQ&IUQ%T%S gclrsg%)sgglé gf tﬂ& MS%CS);
Multiglg Bolersis Quality OfJblﬁaéé ovpanled) wst@bpa;@t fotaévoleme of tugjn &1 lesions
on Mg@%?%g%g%ogﬁﬁ%%@% n&pnp%{ﬂﬁﬂtlcg%g lﬁlqgsﬁ%ngfo})&}veh gfri‘%nah@flRA scans
of thedypginsogd viegkts@0f A8nantd; &ﬁmross sestienal aeofdls ERE) spirel cotd groMR{ scans;
prop Qfbnt o\f*@ub?é’cts %%in%&)g%@k f‘épﬁ k %3(\/'6% Week 82nd &Q& ﬁz meeﬁ‘ﬁki.e.

e veri exam g I nvestigator an

betwegh figek 0 ardevesk P@cthe @omsinsd:blnlese A¢tivity Mepspraatingek 24 gﬂdi%-,

cerebel l ar, brainstem sensory, or visual). Synptons

mUBte pptins irettedfvarhth@abohowitls Raundmstheilll displagtan freprovement in any one or
more Fﬁwa&H%QQJe g&aggggoundlng clinical factors (e.g.

Pev IR Phjury, adverse reactions to

conconltant nedlcatlons). A single episode of a

par oxysmal synptom (e.g., tonic spasm is not a

rel apse, but the new onset ff mul ti pl e occurrences of

a paroxysmal synptom over %\ | east 24 hours
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can be a relapse if acconpani ed by new, correspondi ng

obj ective mani festations. Sensory synptons with no
w@basgeroes clini cal exam nation, fatigue, noodpChasyes/019641

or bl adder or bowel urgency or incontinence will not

be sufficient to establish a relapse. The primary

efficacy outcone nmeasur eEXaMPIgE #RI  endpoi nt of

gadol i ni um enhanci UﬁﬁiﬁﬁﬁH‘?’ifAﬂlKﬁT%o confirmed

di sease progressiom (aefrred as amr rncrease of 1.0
poiThis exampiy deacribes nenameph 2R ahtiBodyaaribits for Gledd the nSadmbedisclosed

hereify! E@l%SAumﬁg{ri%J el%’?alm‘glg%cy&&grg!ﬂ? g?mﬁasg} %n]é) “%1)4{}’?68? é}lr( ﬁg%%)égx of the

f°110‘6fngg§3?o$eﬂmn9¢ﬂ enhancing Tl |esions observed on seri al

cprYRI seqife SStV%eD&-f @hé}e{ﬁ‘tx 1¥\§/ﬁ}§'i &%Q Iﬁqﬂ? 213% f?r eéﬂfﬂéﬁ g?Q ID

Secondary efficaCy outcofme measures Inc
NO:4fFig dphpse; change from baseline to Week 96 in the

CDRtL@tS@Jlue}{éydf‘@E g]f) Fﬁﬁngl s_on brain MRl scan (e.g.

change in tot "T2 |l esions on MRA scans of
CDRtIﬁéewa&rerQQW&EN?BT e\élnrlemgx is® elSEQAD NO\d 9B6)r cxathpla §EQ ID NO:6
(Fig.fimgm baseline to Week 96 in brain volunme on brain Ml

scan; Milti %I e Sclerosis Functional Conposite Scale

CDRHjgeaspoef SEQID NQibe (Fig.dB). upper extremity function,
CDR3® & FARPYGRBK TR YROJKGF K Ihe g&gtx i ge&;gbﬁgg' Iggx?(’i_ ?%or

anbul ati on, as neasure

exa%l%&@@@ﬂéé%gé%fanﬂhe MBFCS) ; cognition, as measured

n el 1 18 l n
CORY BN LA 0T £ O

X as posistopy s 9r By e TMRc D for vl YOO S TP T

| eBheITOR audvidts b6 e %Ve%exglly bt WWMaanarlable light and variable
| esi ons observed on ser% Ia NRA

b V)g&\dol i ni um enhanci ng
ca B SEMECE S gbstappalosthoumapgonsepgps BB yesiduppefduman light

chaink@gial sQbpRbupd (¢ ESIPﬁndi ﬁﬁst&ﬁlﬁl‘ﬁ ﬁ@hurﬁzﬂl‘ ddden§i 'Fﬂ rgsndumf human heavy
scans; @ects rel apsi ng by week 24 (Le

chaing R TR0 F AR A SaldLamern 9@} . e. pet ween

WeEle V@nmmglwﬁlay b Rine® t iR fn Ut EHAG LDadthn¢ 'régYOn wherein the

I\/Easg g $§Jt 3 %ﬁ 36. The at ient treated w
regioy Bay B, &y XAl a5 anle bn%dmgna praenggpng rfffra@ww@mt regions.
| Nnapyef@ed embodimer, suth dltiBoBRRWPHH QY tHeQABable heavy domain sequence of

EXAMPLE MANI ZE VAR|I ANTS Thi s exanpl e
seQ [FERO GRS i B BopiAgaT Sy e o YBFbleiga ppman
sequetld:'ee)f ISEQHDAD:A (66| ?&B@Nﬂ‘lﬁﬂﬁ nA), _Ehﬁi:hfb‘pﬂ&ﬁll? ﬁ&np&lﬂsfone or more
BB St SR A6 o e Ao e
S100aReiq uienesaRASSSVE i addene bimote aminhladid stbs(iREA(S)Et Mhsitions 32

and/olé‘%%b ‘;]1@%2 0 %@@%E% ga‘tNag glggﬁfl,&% mcgggfe_rgﬁRéME@iy is an intact

antibo@QAHENRAE thehlgheshainkiniim fHBidsequdnéeSEEBEQ@INNOs 1) ar 16Qmd heavy chain

o R TR R 106 15 By, %, Soenct 655D
AIAYPIEREIISYINGK

Ed(ﬁl’x/\hmbedms é{crel&uﬁalo(Geﬁer(t&EQ I D NO. 20),

ng‘ﬁgﬁg’e e rre bttt By optmie sﬁlgggétwtfoaﬁn e Fe

regiorj that inprdyes WDGW antivily, sarhdhs biniewhéreis the @miriol a0k substifutiSnsQiFe dRpositions

r 1 Fi [ B).. .
295, 3t . icterd) 0b A1 AR Mg R e P st oy i
residupp rfgpalyals QMIE:IG Noi. §A37, (aitiﬂlvl?;testaabl e heavy framework
sequences, such as substantially the human consensus

FR resi dues of human |i ght
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15

chai n kappa subgroup I (VL6l), and substantially the
human consensus FR resi dues of human heavy chain

W(smtog/rwmps L1 (VHITT). See al so WO 2004/ 05631 2pP(1/082v851019641
et aI) heavy be joipned to a

huH Y g %\Hﬁ?%@@&??ﬂ&ﬁﬂse%‘rggsgh&n%@ Rt theFs egiop fhat improves

FcRn BRMinB 8r sehudh h@KREPloLexamPlela s@bstitu@i6Bat Heihs/ cHth RBsitieh 434 Such as
and variant_ constant regions. In a preferred

N4348’n&9€1f“ﬁ%ﬁ§ Patepid¥p- ¢ T- 808 W6Hhri ses the variabl e heavy

d Q(PB*' of tlﬁ%ﬁﬁ&ﬁes@ﬁay%ﬁ@elr &nh@s@at(léé'stﬁme aRind I?a@ﬂd@ulisﬁtuﬁbrgm the Fc
optionally also conprising.the variable |ig

regwru*@ﬁap%eaé@&%&%lvw fagpeep it N@nzﬂsm % leasta SupoR i ppflaon 326,

prefeIIa %Kﬂ@& ENK OB . 031 lalsy USTARA 196 5,508,624H1 (mg@gl@mnp aci d
stltutlon(s) at. posi tions 56, 100, .and/ or
ed pesized 2N VRS 255 Pt cORPERREDP Horihie ight domain of

SEQ ISDiNO akalne tﬂa&aﬁabla@aw donAbfEEE) I0'NOB] iAcladihfthostObih or without

subst.i tution(s) Siti ons 32 and/ or M32L
substigitignsjp aggonegiop {if Pfﬁéep Pet HNSRCIMRGRIS A SARA ﬁfheﬁ*fm@ hyih

alteraflchﬁ\lﬁ)m‘\;] HIais6 Al Shd N1 00N$@®56ADN10®Q’U§(I;MMD&’R ;Sh SBQ ID®O:8 and a
. light chain _anmino a nce S . 0
varlabi%,ggméﬂﬂm%g altgration ﬁdoriéﬁ%eﬁﬁlg ggi‘gf‘@% PR,
1434l thelvariabd@hdaky ddmaifofflHT V@b hewbebnlidaitifiee ds 2pblential source of
.. antipbady i.S oc The anti body
antﬂ"ﬁ% F@Fﬁt%% 5449 I’fé’r(’teélgaﬁ?‘}(dﬁteggr slugsé‘ilin °Bne amino acid
s ubskuﬁmmnymﬂ sonfe tafioudefeeg @xﬁboﬂhﬂtsloﬁﬂfe@ﬂl&@ﬁhdﬁ%@vanable region of
ot P8 e IR SRRl D550 S5 postions o ami
acid spbstifugibadthyt ahPid8ibate EB3IBLAabla ibello3 Ihbess dtfhem@seEnﬁlwtﬂﬂtbfhb 2HG variants
.1.0f heavy .c nre See al so US Pat ent No.
will h%"e'fg aﬂ’éé’ﬁﬁtfhalﬁ’ras tilflt °lfl(?f5y of ffi ese ' anfi bodesnfay
nprise at | eastEmlsltymuminizelddmI’f Anttliody Marinmtgi on t hat

I A OO o £

a 7gstl U\ N g\fvl%h ﬁ]“ IIO.I I I I I C,

tfwsha'at& 8% tion 434,
NAZAdUn J87q) ellangesU Ll?ahmghs No. 6 737, 0568l ,

+thocA nt 1 hnd
0]

IPE ¥ adid substifution in
peferemeds CDC act|vity, fof exanple conprisi ng at

11t P\ ZaY n H H W20 N

a
[
I Qt a SUbStI T Ot Un ut G i +I Ch Ol aUI A NJL UM
03TK326W See al sp US PatHeISI‘r))t(’I8 E3%25§§§’J6’E4BI (Iéusogl e
e
t

fUI CAO.II}JI T
such as
Presta. Any

the Fc region that

t73al . ) .NfPome pre Led hupani zed 2H7 variants are

hose. cdnpri cn nn aht daom : fa n-F Cl:h B

N«?)SE ancNFQQé‘ var| E heav i9§6‘I’TJ§?3I?‘°‘oK§§'AQ I D NO 8

DT udi rmsdmmeoMspm or W [ hout substitutions in an Fc

Yallala) (|f presen and thaose nnnhrlclnn

a variable
diby ddnefias NADA Nfé%efr%ﬁ B9k BX38A. KP3456A and N OOA:

1139004, Di\(IIAUNYO@Q 3oL BPR; 5393 ASES3ADKPEI B FB3HED 3581
abld light dojpin'withl alteration M3 ar SO2A;

116821 RIS, 500 M%L%AI ME33‘IWK3?¥At he vari abl e

U(. 1 I [S] d
)tglgéﬁtl 3 ﬂrIé,AIouI\]IIgoe'dé:) 32% %2 ody gf 2%33?‘ KBMA gélzgﬁanot her

ha \v/ar.i a
} \ e

#¢fenti aIDS@aN]D(WaN@ZLo%Zgu |At5333@nK3154fA %@Gﬁﬂﬁ‘l%%f
3]7? vdAdl I ulusS pr CI uI I cu Cll y
ne” varilabl e regi pn of varjiants based on 2H7.vl 6

O""UJ'O'O:TO<O:T“_
=il

5

BPri se

- the anmi n

o nf o N
(capammn]

|
i

c
Vi

4
p\Jthl \JI

1
.]

!

di cat 4
di cat g
j N as

%’1 t he
pdlootyhe 2H

t abl e beljow. Unl ess ot herw se
7 variant|s will have the sane

ant s

%IIQEIIN ef e

Kl SRe SRUESHE ROt Foaen

b aci d sefrs8AcE333af KBB4\, &32ept at the

] td
aeo—SHpSt--ti--oRs—that—are————
uvil U

i ght
Ant i body
2H7. vl 6

vari abl e i ght domai n sequence:

DI QT QSPSSL SASVGDRVTI TCRA

\/SYMHWY QQKPGKAPKPL

| YAPSNLA

SGVPSRFSG SGSGTDFTLTI SSLQPEDFATYYCQQWASFNPPTFGQGTKVE! KR

(SEQ I D NO: 2);
sequence:

VRQAPGKGLEWGAI YPGNGDTSY

and 2H7.vl 6 vari abl e heavy domain
EVQLVESGGEGELVQPGGSLRL SCAASGYTFTSYNVHW
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NQKFKGRFTI SVDKSKNTLYLQWNSLRAEDTAVYYCARVVYYSNSYWYFDVWGEQ

GILVTV SS (SEQ I D NO: 8). Were the humani zed 2H7. vl 6
w@mioshodys i s an i ntact antibody, it rmay conpriBET/USm®05/019641

i ght chain am no acid sequence:

DI QVITQSPSSL SASVGDRVTGGCRASSSVSYMHWY QQKPGKAPKPLI YAPSNLA

G?ﬁe?ﬁé%hggﬁmzed 2H7 co YYpr1ses 21-'£7I\|\F/)1 F?_l_vsnable {2%}1[3: Id(})gg}ﬁl\l/ sequence:
APYGDR TITCRASSS HWYQQKP gKAPKPLIY AP%E?XE{/ESRFSG

SGSGWME%MWWW@@K@@W&@@TLTLS
KADYEKH KVYACEVTHOGL SSPVTKSFNRGEC( SEQ | D NO 13) ;" and

t fad BRAVAP Yarablphepny fomaie fgueétiuence of SEQ ID NO. 14
EVQIWESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNGDTSY

NoKE G R R P RS P T Y R R A LByt
SS (S KEREBT| SVDKSKNTLYLQWNSL RAEDTAVYYCARVVYYSNSYW FDVWGQ
LVTV . L L o
soRkeripbyRpYIZRASHRSTGsEPady 1621 DREVIEERIVT SN P e g ight chain
amind RAMeQBSG:

oS R S PR SRTEe ses

SGSAIYDEWSVIARAKFKPREEQOVES MR TFGQGTK VEIKRTVAAPSVFIFPPSDEQLK SG
TASWW%ME&MW@QMMM

3 CREINTINORB)/L DSDGSFFL YSKL TVDKSRWQ
EAL HNHYT SLSLSP 22 Anot h
A A S e o meNe M A R A
EVQN\HESMEVQP@GSLMMSG%’WHWVRQAPGKGLEWVGAIYPGNGDTSY
o BB R D ARy
SSASIRGBSSEH A PFSKSTISGS TR OF ATV | KH(BEQ/LQSSG

LYSLSQVWV%%%SE&FQMWKV%%ﬁ‘é&Dii‘fﬁ%@PCPAPELLGGPSVF

§equence:

LFPPEYRDVEBESKLRE AHEA
S S

LTCMWU&MVEWE%E@HM%VLDMSé:FLﬁéKhmmSMQGNVFSCS
VMH%NZHX%{]JQIﬁs'L%Lgﬁﬁ sid RO, act antibody, it may

corrprl Se ain anmrno acid sequence:

WRHM@MWW@@RP@@WW# Yglpgmain
sequ i@/PSRFSGS GSGTDFTLTI SSLQPEDFATYYCQQW
NPPTFGQGTKVEI KRTVAAPSVFI FPPSDEQLKSGT
ANVOMTRFPESREAKVGIARYHRIGRAS 93K CPRKBSKASKSETY AR SIRAASGVP

sms@s&%ﬁ%ﬁr‘ﬂfﬁ@%b@%&% NGRS Tireffe ey INRR ]0:23
he heavy chain' ah ino agﬁﬁ sequence of SEQ I%ﬁ%ﬁ?u )
and ZHF v511 variable heavy domain sequence:

B YRR G GRSE LRGSR AT TSN WA RARSKR RABAN G vron
GATRNQREKERF BRSNS RARAFRTA VN GARKEES VI YFDVWGQ

TNW%@{EFE NO 24,
VSSASTKGPSVFPLAPSSKST SGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVH
Tﬂﬁmrbsgumamzed 2H7.v511 antibody is an intact antibody, it may comprise the light

chaln%‘{r'élaﬁﬁ\{é@/ﬁvﬁ’(%SSLGT QT'Yl CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCP

DIQ%WPR@?Y@P%TWW@QWW“SGS
KEEMEHWGIFRVEIKRTV AAPSVFIFPPSDEQLKSGT
API AATI S REP L

PPSREEMTK
ASV“(@I: %@E@é@@%ﬁﬁ%@ FYORBYEKHK
VYAWE@SSPVTKSFNRGEC (SEQ ID NO:16)
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CSVMHEALHNHYTKSLSLSPG (SEQ I D NO. 25).w Aris LA s: 1
A nethod of treating nultiple sclerosis in a subject
W@ 008N 1B7$g adninistering an effective anmount PET/ESIODRE19641
anti body to_the sybject to provide an initial antibody
exg9d sherhsavyrchaip éﬂtm@‘c‘é S?%‘CQFGQF ahe P Y- 4%et by a second
EVQWEs@@@MVQPGGSHRES@AA@@WFT@YISMHW%RQAPGKGLEW@MGATSY

osur e not qurOV|ded until from about 16 t

NOK R ORE VoK e R BR LB A BT ANy VoAt L e R B WD WGV T
vsSMKMAFPQAPQﬁasmGﬁAmdeﬁDYFpEP‘mvWNBGNLTQSVWPAVLQss

es of an The nethod of claim1l
GLYShSSVB Ty RRSL e R L b S U DRV K i e P AP PGPSV
FLFP?KPKDTEQIII‘»I@T@/WDVBHEDPBVKFNWY‘ﬂbG‘eEVH‘NEAH@"Kﬁ{EEMATYR

in the initial and secon

vvsTRIVERaP sk TR sRusEALBA P R axtioP gl w R B Mg

VSLMGQYI%UIAV%WBEW@@ENMTD@V@mmyamLWMSRMQQGNVFs
clains 2-3 addltlonalléépgﬁ£r|5|ng adm nistering to

CSVMREALHDFECk QI SLFPE (R g of the CD20 anti body
to provide a third anti body exposure of about 0.5 to 4
grans, the third exposure not being adnmi nistered until
fromabout 46 to 60 weeks fromthe initial exposure.

5. The nethod of claim4 wherein the third anti body
exposure is provided in an anpunt of about 1.5 to 2.5
grans. 6. The nethod of claim4 or 5 wherein the third
exposure is not provided until from about 46 to 54
weeks fromthe initial exposure. 7. The nethod of any
one of clains 4-6 wherein no further antibody exposure
is provided until at |east about 70-75 weeks fromthe
initial exposure. 8. The nethod of claim1 wherein the
second exposure is not provided until from about 46 to
60 weeks fromthe initial exposure. 9. The nethod of
any one of clainms 1-8 wherein each of the antibody
exposures is provided to the subject as one dose of
anti body. 10. The nethod of any one of claim1-8
wherein each of the antibody exposures is provided to
the subject as two doses of antibody, wherein the two
doses constitute a first dose and a second dose. 11.
The met hod of claim 10 wherein the second dose is
adm ni stered from about 3-17 days fromthe tine the
first dose was adm nistered. 12. The nethod of claim
11 wherein the second dose is adm nistered from about
6-16 days fromthe tinme the first dose was
adm ni stered. 13. The nethod of claim 12 wherein the
second dose is adm ni stered from about 13-16 days from
the time the first dose was adm ni stered. 14. The

met hod of any one of clains 10-13 wherein the first
and second dose of antibody are each about 0.5 to 1.5
grans.15." " The nmetKb("o' F*ahy"one of ¢ a' ns 10-14
wherein the first and second dose of antibody are each
about 0.75 to 1.3 grams. 16. The nethod of any one of
the clains 1-15 wherein three or nore anti body
exposures are adnministered to the subject. 17. The

met hod of any one of clains 1-16 wherein four or nore
ant i body exposures are adm nistered to the subject
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18. The nmethod of any one of clains 1-17 wherein a
second nedi canent is admnistered wiwth the initial
we@xpesumes or | ater exposures, wherein the CD20r@nUs10sy19641

i.s.a first . aedi cament. 19. The nmethod of claim18

Wwe%éﬁmgﬁe@'gecond medi canment is selected fromthe
group consisting of an interferon, glatiranmer acetate,
a cytotoxic agent, chenotherapeutic agent,

1.  mMA axedd rod Iﬁteatinlgﬁfuhﬁﬂilé eadabﬁs ircy ehbggzh Oﬁﬂﬁ)&iﬁgdﬁlnnmstenng an effective

amou e B G b BB e YRR B o A SHERGR af dbout 03 to 4

grams"mﬂcsztddlby(alvwa)ld ambcdl)oecpesrurertef abain 05es 4 eraals- thoweasndregpdnmglot being

st at| n d| 0 t ost erone
prov1<$eg p‘fnélﬁ é o&} Eé l 1m?sl {FXPasilLe; An (’f’ia’l ngr}le antibody
exposant is-pfd'v&ld:l‘md the sudbj ddgas(om/&RD)) dosms) nf- amtlbdid}'l dal

anti-inflamuatory drug (NSAI D), |evothyroxine,
2. cyltkospodioficléim bwhatiashieaedond axmmbug isaiot prpvided yngil fsom about 20 to 30
weeks ﬁlgxghll lgtli[legre,%gr ant agonl st, anti netabolite,

SSi Ve agent, integrin antagonist or
3. anﬁﬂehﬁayod &fFAalln ARk Izbmeyem %teainhéuaa&bsecehdomlbf}dy Bl @idshare each
ant i body, natalizumab, and anot her B-cell surface
Pro"“i?érlm(em(’%ﬁtqfﬂ'éﬂﬂyl52025W@Srret hod of any one of clainms

1- erein the clerosis is. . .
- e g of B SEIohG R £ LG Betogr g Fdersg o thgbiectan
effect[ﬁetahx@ﬁht of tha TBDZthﬁtﬂQfdy% protide 4 thlQ awﬁlﬁifdg iefapdsﬁ}e offtblolut 05 & 4 grams,

the thtrépg%rg?usfé %ﬁl Snllg gé %beg t?lrf%%;zlib\éﬁt 6@ Rgﬁ: Cl etg%%%tfcél exposure.
V\'hl[%ﬁ ﬂEBﬁgd% Hoj eﬁ%mg %éﬁ@d‘{%ﬁlb?@%ﬁg(%{n%vé grgg’ldé(d ra&?ﬁu?tﬂlt of about

1.5 to@) Spgrawss. 1- 22 vvher ein the antibody is a naked ant i body.
24. The nmet hod of any one of clains 1-22 wherein the
6.  arkhemmsihpdiof cleiont opawbercipitherthizhetphaye ispperiayided ugl from about 46 to

54 wodbd sl @ finifdi i g%w@é wherein the other nolecule is a
cytotoxic agent. 26. The nethod of any one of clains

7. 1-BR naRKef Bny R oARlaidk0Aly wheremdidl fitiser @#it@ddy exposure is provided until
intrayve usll%/l 27. The nmethod of claim 26 wherein the
at 1%%.%?9%691550 Veeks frmihsiPakIPOsiE: avenousl y for each
8. i‘ bO eofi é)l%(glos Wl v%herf:m the dseconggytépé)glgre 98 r*o? }?I‘\é\élﬁgf un?ﬁ frgm i)or{l‘% 46 to 60
weeksfiudys tHeamgd espogure29. The met hod of any one of clains
1- 25 wherein the anti body is adm ni stered
9. i ritheandtodaf layy, 3@, of [cRim 8 jwherejn garh pf e gntibody exposures is provided to
the su%éf;t%kb&@do!é ofkmfAfhdyherei n the CD20 antibody is the only

nedi canent adm ni Stered to the subject to treat the

10. MutHei i dSHElaBy 68 & cladrh. 1-3 WRerBRtcA@dofQhe &ﬁﬁbo&%n@(p@iures is provided to
clainms 1-30 wherein the antibody is Rituxjmab. 1)1

the subieptrig &"’Q)‘ik’s?frﬂf apfhedpivherei tetvy- ds’eesml&tfha ff“ﬁtéioé?ﬁfﬁdﬁéwnd dose.
hu 2 bl
11. Sglaﬁ éIHE lalgEHé }V%en%relﬁl? 9(518%0%\/18& ! _aimﬁ%équ@%%guto%-ﬂ days from

thetirammeﬁmed@émkaimﬁnsmeao wherein the antibody is

humani zed 2H7 conprising the vari abl e domai n sequences
12. i MT8E@tHod oRiCBim PBwherein 21 se@hd ddeds admihis@redffroanaboutrfel @days from
thetm%@ ?’Fst&?s%vaiéﬁﬁ[ﬁi'st@ fhe subject has el evated

asic protein (MBP), anti-nyelin

13. °|1*hg%$%q P EYHE1 Ol N QR TR &Rd éclmadmﬁ{kttérecgﬁ&g lab&x% hﬁ% days from
and/or or anti-neurofilament antibody |evel(s).

the tirhte fiest fesel gt adaipisteied of cl ai ms 1- 34 wherein el evat ed
| evel s of B cells 1ig';lre pr sent in cerebroapl naI fl ui d
( Cdeymethad) ofiagy ane ef dpigs;18-18 exdepsin the first e srognd desg of ntibody are

each AR 8L 1.53RamAN article of manufacture conpri sing:
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(a) a container conprising a CD20 antibody; and (b) a
package insert with instructions for treating nultiple
W(sz(boe/amms in a subject, wherein the instructiBOEUS2005/019641

. 'n@hg ‘;ﬂeﬁlog %@Enya&ag}@'ﬂq% ?6 tljl %ereln tlhe g]rs}/ grlécf ise\(/‘%ndt %ose of antibody are

adm ni stered to the su st
awhphnwpdéuah3gmn$|al antlbody exposure of about 0.5 to 4
grans foll owed by a second anti body exposure of about
16. . ghe giethod of gy, onchef Becbins btpoderca thoe doaiang antibody exposures are
admipREQiS e k@fecint i1 from about 16 to 60 weeks fromthe
initial exposure, and each of the anti body exposures
17. | sThe @etidaoft yt SR SUBLBG! 1-86 VH3RIP Todr W ﬂ&%eﬁxtl%dy exposures are
The article of claim36 furt
amn%ﬁﬁﬁg %ﬁ@iﬁxﬁontalner conprising a second nedicanent
e. CD20 L bo a first nedi canent, and
- FurblePoidhary e g Hargt e hee aorioph Beysthonys Hmgeied with the

initiaf exposureatlatagexpbares,uitjerixt thiCDRO bliBo&Eis @ickt FREiAAGFR Nt -
38. The article of claim37 wherein the second

19, me@hemethent oficking &8 wbereid tliersoennt] Inedigarnen iscoloabd from theGfoupRonsisting
M at e cyt ot oxi ¢ agent, .

of af(l: qgtﬁ%‘%rﬁ L atug{nlaf: 'aé{;legagéé 2 %%%{ogl)galaﬁe}%()neemo ?rﬁ%eppcg)?gtfné’ mitoxantrone,

methetyexpigpeusiophesnhagude, @hlloxammau ekdthiomina; gunmpxar gloeyling@amath, anti-CD4,

cladr®ifRD¢Hriddste L he %\ﬁ[ﬁg (fsp((rmv'zsholesterol lowering drug of

corti costeror cop eno
the sgafig| Jaspor pstradiolg h@l%@tf@mohorm@we rrmf@exdcrm gired, 4 ﬂ'eJFShmtblltﬂr disease-

modlgju%s Snti SRdufAHL O(!lru t&ﬁ\tflﬂ.gbzr %S-ste%%fro&% mﬁ mmzﬁ%rgu Srue; éNSAID)

rug, a TNF i1 nhibrtor easenp ing anti-r
levot]wr%ne( EXARp)rin Aotematastaign eltaiﬂogaﬂtcwmkmf: loa pytelting secgbtargntagonist, anti-

metal(dﬁ@AhQ}mndsﬁ)b%sBVJ @éhtn ﬁrtegﬁ:l}{ %h@g Pk 'op axﬁbo&;p %kals £n§1;o?£]y, efalizamab,

anal ogue, t oki ne or receptor -ant ago
alphaéﬁ?ﬁewnab%{ paializimahy hrggampr;bpre%ﬁlmrfa@emrkerammnot her
]clel I fa r}< anti body.
e met o of any one of claims 1-19 wherein the multiple sclerosis is relapsing-remitting
multiple sclerosis (RRMS).

21. The method of any one of claims 1-19 wherein the multiple sclerosis is primary progressive

multiple sclerosis (PPMS).

22. The method of any one of claims 1-21 wherein the subject has never been previously treated

with a CD20 antibody.

23. The method of any one of claims 1-22 wherein the antibody is a naked antibody.

24. The method of any one of claims 1-22 wherein the antibody is conjugated with another
molecule.

25. The method of claim 24 wherein the other molecule is a cytotoxic agent.

26. The method of any one of claims 1-25 wherein the antibody is administered intravenously.

27. The method of claim 26 wherein the antibody is administered intravenously for each antibody
exposure.

28. The method of any one of claims 1-25 wherein the antibody is administered subcutaneously.
29, The method of any one of claims 1-25 wherein the antibody is administered intrathecally.
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W02005/117978 ' . PCT/US2005/019641
30. I fithe micthbti §f dny-ont G Eiding.1-29 wherein the CD20 antibody is the only medicament

administered to the subject to treat the multiple sclerosis.
31. The method of any one of claims 1-30 wherein the antibody is Rituximab.

32. The method of any one of claims 1-30 wherein the antibody is humanized 2H7 comprising

the variable domain sequences in SEQ ID NOS. 2 and 8.

33. The method of any one of claims 1-30 wherein the antibody is humanized 2H7 comprising

the variable domain sequences in SEQ ID NOS. 23 and 24.

34. The method of any one of claims 1-34 wherein the subject has elevated anti-myelin basic
protein (MBP), anti-myelin oligodendrocyte glycoprotein (MOG), anti-ganglioside and/or or

anti-neurofilament antibody level(s).

35. The method of any one of claims 1-34 wherein elevated levels of B cells are present in

cerebrospinal fluid (CSF), multiple sclerosis lesion, or serum of the subject.
36. An article of manufacture comprising:
(a) a container comprising a CD20 antibody; and

(b) a package insert with instructions for treating multiple sclerosis in a subject,
wherein the instructions indicate that an amount of the antibody is administered to the
subject that is effective to provide an initial antibody exposure of about 0.5 to 4
grams followed by a second antibody exposure of about 0.5 to 4 grams, the second
exposure not being administered until from about 16 to 60 weeks from the initial
ekposure, and each of the antibody exposures is provided to the subject as one or two

doses of antibody.

37. The article of claim 36 further comprising a container comprising a second medicament,
wherein the CD20 antibody is a first medicament, and further comprising instructions on the package

insert for treating the subject with the second medicament.

38. The article of claim 37 wherein the second medicament is selected from the group consisting
of an interferon, glatiramer acetate, a cytotoxic agent, chemotherapeutic agent, mitoxantrone,
methotrexate, cyclophosphamide, chlorambucil, azathioprine, gamma globulin, Campath, anti-CD4,
cladribine, corticosteroid, mycophenolate mofetil (MMF), cyclosporine, -cholesterol-lowering drug of
the statin class, estradiol, testosterone, hormone replacement drug, a TNF inhibitor, disease-
modifying anti-rheumatic drug (DMARD), non-steroidal anti-inflammatory drug (NSAID),
levothyroxine, cyclosporin A, somatastatin analogue, cytokine or cytokine receptor antagonist, anti-

metabolite, immunosuppressive agent, and another B-cell surface marker antibody.
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