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METHOD FOR TREATI NG | NFLAMVATORY BOWEL DI SEASE (| BD)

BY AN ANTI - CD20 ANTI BODY This is a non-provisiona
WapEbiltasvs on clainmng priority under 35 USC 11BCT/0WS2006/013780

provi sional application no. 60/671,902 filed April 15,

2005, MEmMBODNFORETREATINGSINFEAVIMATORY BONEETHBFEASE
i ncor por at ed by B By gnpm-rﬁl;@jmjAgferml nventl on The

present invention concerns treatnent of
espem aI |y ulcerative colitis (UQ), W|th an ant i body

I ﬂﬁ; 15&_{1{18? 8¥ov1s1§g%PphﬁEE§Jél ac%téx%{)%%ﬁr{tx 151?1? ?il@Qo V1?Vré)v1s1onal
applicatibis 8R /671, BD)ﬁld:dSA;trhdS,r%)ﬁE thffenareghsolwplr@bf Whldns bleaetsy ibdogtorated by
cause the intestines to becone inflaned. Synptons of
BD i ncl ude abdoni nal cranps and pain, diarrhea,

Field of@liedtentiois and intestinal bl eedi ng. The current

consensus opi hi on regar

e Sefhed <piyein® Gracgen ot PS RF AR ERRRIEeMs (08, wit n
antibod)dt 60 ®IGDP0. i N t he host imune response toward the

resident bacterial flora (Pallone et al, The inmmune

systemin inflammtory bowel disease. In: Satsangi J,
Backedin OF Hhanfvdnton edi tors I nfl ammat ory Bowel Di sease.

Spal n: Churchi Il st one 3 &%8)93)). Crohn's

di sease and ul cerIa’lq attgqy, glﬁeﬁse t he nost

Cﬁﬂﬂiﬁﬁatﬁ@/ﬂﬁﬁ/elQﬁsehsB@B]ﬁiﬂh@nzﬁndﬂf aQup oﬂdibtiﬂdlésythﬁ&bh&e fhe intestines to

ul cers along the Ien th of tgai small and | arg

becom pflgage} REPioies SHRDAn S A Rt try B i g loss and

mtestu{ahlﬁeédﬁf{gt )30 cx@fenﬁx@ﬂs‘éﬁ@s bpihioR FIFRIngG heQfathiofined éfQBD\Marttﬁs on the role
i nage around the rectum Al nost w thout excepti

of senqleA et BeEtEop s hor | PSR AR PRI R i epent bablrial flora

(Pallorfe @P4/I, FHOMFNR kfsteRT ifiTandnfitody bovd dibdage. GPEQEhngild, S@AGRNd LR, editors.
activity is usually intermttent, with relapses and

Inﬂanug@tpwmeb@lswf ég%rﬁfélmh#HéV@g%1 Hostepi?D)-

COIAROSSAR dnd Rictktieolifs (@@ﬁ@@ﬁe&ﬁésS&dnﬁnon'fBrn@df !;BD
di sease, the col onic nmucosa appears. hyperem c and

g??ﬁ’ﬁﬂlf @iseasq %u%p@sg%lugg%alﬁ]gélgalgxgth ofi tﬁ*ﬁﬁ“&HﬁB@ lgsge dntestines. Crohn's

dlseasé%sﬁﬁﬁlﬁf A& spir&RtecddorchRedHARSRatlo or infection with drainage around the
characteristically friable and may bl eed

rectumspont aneously. Histol ogically, the inflammtory cell
| Afnhdst kidloBt éx@eﬁ@ﬁ 'U@m%ﬁ&aﬁeereéi&ﬁ ahd ébréa%;%r&ﬁﬁ&ly to contiguous portions
neutrophils, often invading crypts _as we bei ng
or to al} efthe ¢olane Bisggse ppt]é)éy syagaly o @tew%@la@?e? ﬁd periods of quiescence. The
&gmoﬂés@(ggﬁ’cr dric8Bnosb¥pid ﬁ&ﬁl%‘fi'ss&lgra&&'i@@ 'tn Bfi1d [a¥ERE A doBsid tucbf@ppears
'amna propria and basal plasnmacytosis are usually
hyperepiceand granulge njeern sEOE, do0e 4y PTOGIaBolref0q Ripsest 284, fhe @pucosa is

characfeﬁ&i@dl ihile 4446 g‘%ﬂete@ thortaRdasly. (Ph&glt)gi§allyc%ﬂ§ InFIOSRLBFHQER Hhiltrate in
04-1517(2 Extra-col oni ¢ mani festations of

active @@am@m}brenoaldpmqutrp@ﬂs piten I adinggattsie Wl 8¢ bt astocigted with epithelial
r idnd basal

s A5 BR0E ANSEI L ABTR, B8 bl s
plasmaggosd drgusaallyamesagsal i cyl ate. In controlled trials,

A &EAS 5o 1Hh8 RS, Bbo Ric@GeR Rofi U Bldetes HACHE @Ldfeas up

subj ects | e placebo groups;

Gastroggeology £2¢ 1r5@a{1 AERZ00dRYEASa-calenic mamtfwtatlgms qﬁélﬂ le¢111® amltlﬂtﬁ uveitis,
aphtho}is s&%mﬂ'ug %&gcle?‘rﬁeﬁ%a%%reﬁ%sﬁﬁlagnd e@f'ltemﬁl S‘é’ﬁfi 610[1118 ﬁérXﬂty'}gr agﬁﬂs with mild
to modmaterdlsﬁasam ursmeélalan eminatagicylfe. Mntreﬂmlnnalf dispast amprommentlbm various
CrlteﬂﬂSOC(ALgr&H ngpt’nﬁg 7. 25¢ 5ubglecpcl:n tﬁ% ls.’agé%\cl)m ) o({;}lp [ G Qon%ds éec%écst% énéegt 19ay be an
option Gdr phtiend r\ilth%@trﬁtdxln(&sehhi\sel bftaided e 1mlvmgttm/reaﬁmandl $1gm01d colon

may o BT S SR SR b GRS GHPLER By v
pat i ents with UC given that their use is associated
Wth significant toxicity over tine (Lennard-Jones et
al , Lancet 1:188-189 (1965)). Patients who do not
respond to 5-ASA drugs and corticosteroids for disease
exacer bat| ons have limted ther apeutl c opt i ons

o M - Y 1 T 1
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(1994)). Utimately, colectony is necessary in 25% 40%

of patients. A clear unnet need exists for a safe and
we@bdoea1izve t herapeuti c agent that can provi de PEpPUS2006/013780

control of active disease and induce prolonged di sease

UC whodaingigpspand nstepdsidyrASAdrepaneicge ineBpss with mye feserp disease, oral
comco&woidx hM%@Jﬂ%ﬁ@ﬁQnstwa&té s?alg%ﬁ{aﬁ@ﬁnhﬁ%' Fk%reﬁnrc&?e&m&&e not

be an aut ol mu 1 SO playl ng
effectwegn tong-tergingindenenqgaf teolisips inopatienyts wigh HEl glngn thastheiehide 1a@so'ﬁlated with

| I tes,
T P N
abatieste who dcnndu respaiddgh-éSattgsand cdriopepal f@issasaetaberbations have
o ' ty-al L= 212-221(. cln o
imitco i Rl AR Bl e it 4 Gt bbb gpgpilssive agens,
most ccvmvgmly @ned:apxbpurmé (ﬁpMB) Oﬂaijhlbprﬁﬁt whivh mhwy I eagmfiéanw’é,lay in onset of

ce .of ase ma cel
therapeﬂlﬁg € egslg Iac: 1pve d{sease %Pa &eﬁt whgé yee d\%gasse F@ﬁﬁ etn8t rBSé)ogchad to high-dose IV
cortlcosteldElp artddﬂar@amlllgtcohctﬁlﬁy, rsighidipae si{dbHednoeffiely @ith IV cyclosporine has

been observa ﬁﬁg% iser%ag R‘f%%lﬂ%zoglg‘]lfeﬁ 8&5‘3’68‘ %f%&% gV% Ay wz%c? $8:1841-1845

(1994)n EMltinveadly dol&'ctmﬁjr is fecet g IR 2 at40endrpatiane Aaledr didlepied 2xists for a safe

e RS RSSO0 B 0 PLELL e (AOpL el conc .

diseaseqbmaisgéical | y drive B-cell inmmune responses and anti body

praductjon, a cent role for may. be | i
%@9 b R B fretiat of Gt B Fheeg. e FjesreasigRpvidsige that UC may
be an ah@{hnﬁnﬂ dpbaisiwith Bl el plagngiable nﬁﬁisdaWaﬂﬁﬁl@@loR)@? QgL @Qwell as T

of anti bodi inst intestin anti gens
cells, o5 e 1] e SR B AU Pa B e R RO G UC and
seen inihistdlaiedctivad foh eatmde @&tR abive AT (YRGHSer W v WE212-227(2000)). In
t. et al Gastroentler ol o%y 81: 844- 852

evaluatfhfwgglf%’ anq histageif PIrpRcter drmig ST PRte i iescent UC, the

presend@lo€ BieRERd Glimiik ﬁ@ﬁl&ﬂﬂb&!ﬂl’s @Sthé Pas@pbitRh Bﬁthlé\&rﬁlt"bsmas found to be an
finite role for these antibodies in

h d
indepe et OF St (Bopr Hopegaralr ey WOpgL A9ADeIperess mucosa

inflamrhation i WC ﬁiﬁh@fghmbé)aﬁxfeﬁ BY Scthae@T @elﬁsl ﬂh@s!é |p@ﬁdnf%glaﬂﬁT RQFE-2 (Th2)
known as I nucl ear ant i neutro |

cytokmg ﬁmrﬁalasr, p% 7 Moyisleqre pial.g G 4#%@02)) As Th2 cytokines

classicA19 AR BRI Bin@iund QdpdneRRhd aﬂti@UéSQﬁUdu@ﬁon( 6 nfh1aBle @dr Fdell may be
% é% 788-791 (1998)). It has recently been shown

postulafef iy Uthe p- ANCA that occurs in some forms of

Via&€ddbd drhdunts ANLGMUME And B ANk §fabBs g ak ek aﬁn&bﬁsé@ﬁr@&ﬂcﬂon of
neutroghll conponent. (nyel oper oxi dase), is itsel

antibodies ANty LIMIE igen opd PRl geRTAYE bern faspin rrr?éﬁmar propria of

inflame@RbIGHL nTWBSLE kiSpa@bnty RBIEULI Ma8DdAbRE: £ GRtroenterblol s : m&eﬁz (1981)).
110: 955-963 (2002)). Another marker of autoinmunity is

In addifiqpe dt1p ATCEmHAERS R themresende of axprpHbaslies fupastts RS, although a

deﬁmtetrBQ BEINRS dtibbB&T iR EH@p@thég&@é@of 16081% H&t@gﬂtam? A%Hfo?ﬁryté dyg%-thlrds of UC
UC. The col onic nucosa of patients wt

paticnts iyt gircafating Sebedlingwa asgwnmcéeamrrﬂyeqtrﬁemmlarsrnwtahtévody (p-ANCA),

which i9HRERH 2&finst &M PR &BEdn%ﬁﬁl fldeed @R nt(ﬁlreggp% h8Re701 (1998)). I
has rec@%a' nst hTMb conpar ed patients wt

¥ beenshesrithatdle-n-BNCHthat epruss, in serergfomns of gasauiltnsrqyd mihiphtis directed

e SO 0 A Bl YR

damagetip expetineal aniﬁnahmpdelsrp'flvssculg@ (Kmndcytfés Inpesg 110:955-963 (2002))-
ﬁ%r%me{ rg%ﬁ%té)k tXL}tO %[t %&)m% fnlrufgswi ﬁ cele i sponinep ak; esq human
tropomjm'miiwgormgicehﬁMé}j lacpuuagver autmmttgeynﬂsc "Ii‘he celejie omcose ob;fatlents with UC had

a highl}%ﬁ#i?éﬁ%@}lr Séf ﬁc(aﬁ%%gézase fnnzﬁe t{er Sgancljllnﬁ grogﬁ%) ? l_cﬂl%}“\%}ga? Iproduce IgG against

anti body has been detected im sera of patients with UC
and primary sclerosing cholangitis (Sakinaki etal, CGut
47:236- 241 (2000)). It has been denonstrated that
anti-colon antibodies in the sera frompatients with
UC can react vvlth surface antr gens |n coI on| c
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CD20 Anti bodi es and Therapy Therewith Lynphocytes are
one of many types of white blood cells produced in the
whomve/1na30s ow during the process of hemat opoi esPET/UTIVE6/€13780
are two maj or popul ations of |ynphocytes: B
hTMS FWWEI%HW W ¢r§l)m gﬁf&lth—aqdw%%]awteegtS( Spegestingsin imerant, distinct
role fot Aﬁﬂﬂ{l@@iﬁnﬁﬁoo‘iﬁs WPBEYORMPS al., IR ES U2 ﬁ%‘l fﬂvﬁezﬂ? (ﬁ)%b ) SSimilarly, the

I's mature within the bone narrow an eave
numbepefrant TG IE@ irsmyrpcyes wastsisginartsly hithergn aatichts with U@'}:O!dpeued with non-

IBD cdﬁﬁ!)lg vﬁfﬁrjl%? 83 éﬁ"éﬁ@ (951‘%3%( n%ggégi)ddu&gé ﬁgig)g&nﬁl%gp%cﬁ\g%f clinical

ant I oun ant |
actmtssg@@gm@ ?fc,al tfheEJ@eMmubelth§6& -7 1dPR00Yenradgitich, yheaind-hil‘w antibody has

been d&&‘?&lqg yerﬂ)fyé&é'n 1h13[tJ@ aﬁﬁxﬂna%{%e&d’sm? E(ﬁ!ﬂléft}s zﬁqrr?;k{ eet% o&ut 47:236-

aS nma ce
241 (Z@Qgﬁgﬁ has| heq?redegpaﬁra@d that gtitdofrmentimdex priessra from patients with UC can

react v&);[ﬁ &B%a@é‘&ug&i% nrgco%md e%?tg%{ ay\ée}:l)%]or coI%m%amelnSl dggb ct F&B r(%xa éal

e ori pare nt m C e
Gastropfgmlognb’z.lb]dg& &Oam iTheshyaptitodies maﬁd:ce&d)ufart@dm destradtidn of colonic mucosa

o PRI 500 B S Bl SO B
i Imooe Sttlcj,y th lseonGDRDs ahrbmg aﬂmé tlas@cwaln wide dafisnt in T-cell receptor

(TCR)(?Wlasy o%ger r%)ég E ! 8rsets rvleg:et e&g ﬁ%s];efg%r ?nt {51? té% ﬁgwa#&#ogge%mentp micé with

chromthevmtare msegrwlthcn‘u lapcﬂcbmmha@b yifsphink Mal d20EbELmoR severe form of

conis B PR 50 MUDRSEN S5l S0 S e

pathogfml(aﬂlqra EMBOthE. coﬂlﬁBt)e -alfsknde-of B7ce(lsl 8889 op Thvekabinicd &hrdn colitis was

marked&aztg&ulea%( arter fﬁ%prfl ‘?,gg“r feﬁg{;jen? grcglgsnfo T € %%@Rgr({%gaent mice to 3- to 4-

week—oﬁ&(p@deﬁc&vﬁ%eeh#% t((tﬂﬁQ@llﬁi)t)of cdidik. ']Téﬁs sﬁgﬁlestﬁ o) bllp(ﬂre@di\ve role for B cells in the
Leti.c stemcel,l.s rO cellsS
I A S 5 o,
| mmunol . 135(2):9 1 CD20 t
Vsiep(e) 1n (R AEPEHE RN TR AL cr "

early step(s) int eaC|va cel | -

pﬁbd%ets 'a%tohé)@f lﬁWl? ﬁ%g éﬁh@t@ Ho@& &e‘i’lrs] pﬁogﬁc%g & n€ {)on%lmarrow during the

E 0SSl unctions as a
process(gﬁ ﬁnzéq)powméd’a@re e ko major ;@eﬁlhtmanﬂymglmcytisd,B ljlrﬁlﬂlocytes (Becells)and T

lympho(:}c@sg&)cellssa ’Yf%rl?lﬁlﬁ%cﬁésoc[f ﬁﬁi&ﬁﬁ 18&6:5@%%&&% @ ce |

honas, can serve as a candidate for
3 %ﬂ“g elaturfgmmf ths bete mWWMYC thamesse cxpeqssmgjmntlgen-bmdmg

antibody 8h 4fe cagsu%&]-: %}%%&%lecéﬁﬂrsﬁ%cgu%ltérsot ar].__t,’l?gntliOf ngcﬁﬁs membrane-

pecific to surface anti gen o
bound angihedyiistpeqife tlte@elébepmtsnedmde il’alpeliseanelms pmﬁm@hf&mllﬁhte dit@memory B

i . Gal o¥] N a en .of tens
o G LGR QnkCRE L S Ble FSLE e
expresstugentbime-CDRU agtilyokin wvith &ra:tsalgea:penﬁwyl et otigintliparent cell. Plasma cells do
not pro%gg yefﬂ&t&h«? Fou%@ grht%%g}& at tI 1198‘?638 gc%%e a | %Cda{t%? %g)rrlp %&fﬂg be secreted.

PEUF S
Secreteth antibndjest atnethp otq@n bﬁfe&tor moledtdstdfhymm’alarrﬁnmmny can be
t hat

BB s B Ry P B e ot e P s o

hydroplebicl t&nsnidnrbmp pmtmn/mtloﬁ mblaallz&W[ghﬁ@thpplamﬂfate[yﬂﬁ)ldﬂﬁﬁltedl 08 pre-B and

e B b kR HEE FRBR 15388 367 SR vt vt
EMBO V.SI()tTi1-7red 988N Uhd ditigen it Hito éxpadsdealoh greaﬁm&lagd%& B- @eu non-

.t,a e in 0 antigen can v consi der abl y
Hodghif bl ey (M R § oot S A L g i i ot Found on
hematoidic BReIcelk, flalBellk, Cho CDSB%M[@BI &H&%@hﬂ?ﬁésu&ﬁﬁ’é&&d& al J.
t ed agai nst the Oant%mgly R tuximab is the

Immunognlpﬁ 68&% [(FEg) EPRA regplstes jap étﬁp(sm the@cty\@goquqcess for cell- cycle
i ssued April 7, 1998 (Anderson et al.). Rituximab is
indicated for the treatnent 3of patients with rel apsed
or refractory |lowgrade or follicular, CD20-positive,

B-cel |l non-Hodgkin's |ynmphoma. In vitro, rituximab has
been denonstrated to nedi at e conpl enent - dependent
cyt ot OXI CI ty (CDC) and antl body dependent ceI | ul ar

g, a AN NN\ - - e s -~ o,
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Trans. 30:824-828 (2002). Rituxi mab has been reported
to potentially relieve signs and synptons of, for
wex@phses rheumat oid arthritis (RA) (Leandro eP@l/US2mne61013780
Rheum Dis. 61:883-888 (2002); Edwards etal, Arthritis
initiatioRRASIdITferedtfatiGrSTpdder efQY.; subAB, ah@ pG:2iply fStctibis agt cal¢inmion channel.

vt 0T e Bt B 208k 001 o

(v aend&Dh@ssid df lmnzt) msB cEIEE'mpH'chms thi5 adtfgéa me:(va @0BJapdidate for
“targetile_g’?ndr é‘fel}l%]sllnaﬁ_ﬁé asgenci §uch3;ir§gt§1féart lie(ﬁz'f%?r 1z%<? fo 02\93 ar}tl’bodles
spemﬁcttb R0 \hGRE BltiEePONHEHlIR are lﬁin‘-ﬁnefb&deb a patient_Alkse ant1—CD20 antibodies

nmphoma 44: 561- 562 ﬁP 003% St asi

specificGpRuEp gl e B Py Sl R BRie % 2l e antioody

bound t& a)e (992035913:1&3 M ma%&h@@&l@é destfd&ﬂ&ﬁzir@d@lblﬁt&m ﬁﬁeopm&&-ﬂ&ﬁls
; Rat anat harat horn et

(2002);
Add1t102q71§l @PQ‘“‘@Q@B’@? 9r racbgﬁcgverlél?flsé'@ymg gﬁpgtgptg?to Aﬁﬂ@ly tl@ttuxg?r can be
conjugdBld to the afl@€M8D Ahtibodyldich théthed ZBnt(iLHdfidally G&thrmﬂiﬁl ¢he neoplastic B
anem a (Zaja et al, Haematol ogica 87:189-195 002
cells. Tyresppait'einf tappReERReh. P TP a1 61 18 grsEray By 1usgs tt*zwz § PP bgftyean be
determﬂ&gﬁdl%ﬁé Pirihia® %ﬁﬁ@Dﬁd—ﬁMb&g ﬁ' wiilikeRUAFRINMA, thd Biaildele/apBroaches to
Berent sen et al | ood, 103: 2925-2928 (2004);
targeth Weantigangpn vapy congidergplemt ol , 115: 79- 83 (2001) :
Bﬂfé@ft\ﬁﬁmab&le@XAN@? mﬁb@&y is & %&eﬂé&ﬁg Snehfe8@d (R0 murine/human
Dam ani et al Haemat ol , 114: 229-234 (200 ),
monoclpygh entisody, dietriofreaint BeGRPGtige RitAximak isdhetody egfled “E2B8" in US
Patent Rb. 5, Mo IE’PFI wed )lxpnm(i998 (t %Qerso%]egal%1R11ux§rg&Q§11)ndlc£fbd(ﬁ)§| the treatment of

cryoglo nem a Arthritis Rheum

pat1ent&¢pntelapsgd WRELTLB W g@@z}rfolhq%&l}?@mogu& Bugel n(yrzgpggk& s
lympho%{a IIMH‘B (:Htl%ﬁs‘lab lgag Reeégig%o%g%t@@qudlate\égr?gx?ﬁgﬁﬁt-c@bendént cytotoxicity
(CDC) gmhmub«qﬂ.y’gdeg@dglt G@@\@@ Rgotglglclgn 8A A‘IQ) mac} tpjinduggapepinsit (Reff et al.» Blood

2 L)Bood: ( m&f&m&l g BYH A61:58-954 (2003)).
83(2): 4?%4?(8@@4) ﬁ%{g AryZeEch D)ep)rlor?gtsg%ﬁﬁai(dr%’d ARERD LA o (2003))
Synerggl b«vtweanm@mh 4nd cliarenfierrpics Apd ‘ﬁlﬂiﬂft has alop Begobseasd exggppentally. In

- b il ffects of

Pamcu%% riti sgég%é%ﬁm% %1%91‘1&?: 394- 3f %[g%m?esgc% [ \%tOtOXIC etiects 0
doxorubigineCPDPnYR-4€ dinbihett wisin ¢qdémr)6(D@1Eﬂe@ epgl., nceBp'&@?@otherapy &

Radzop;z?r:;naﬁ%%éjls @%417(7 499 @b@) P& %ﬁmyzﬂ 'stgjiiéé 1Bavé oRAYhaBlituximab

aut oi mune
depleten BLeelbyiadminthe @M@m}jﬂ@odebfnmh noclps amé gcprmmarrm@,f gg\g{nglgus monkeys. Reff

etal, Egyf&'ﬁ%%@g@%“ 89 (2003)), paraneoplastic

socl onus [ onus syndronme (Pranzatelli etal
I\Emmuh@gys alex lggp ghdiedlin ap@gety Q@oA@%gr(ag@@@)n}lmumsorders in which B

cells andtau%%%{ ;}ep:a% %(} ﬁ%ﬁ*etlﬁ Rls&s yﬁ:a io%g? Rﬁ&@)rds e?EzP SB-‘?ochem Soc.

i 'm nar roma phase ||
Trans. BO: 8214—8@8 (2ﬂ®2)u Ritweinab ims MB:n rgfoghd to mtmupélly reliseq digng apd syppeoms of, for

examp@grrﬁ%umﬁ%md %qntls E)%?)gieafg{ofi%s 2{%{3 &eﬁ}%ct%g;ég 2% E (i 2) Edwards et al.,

Arthrzt(s\%&lﬁﬂ,gﬁﬂﬁ) (Shigd. DreSh (20081 Stahbd al ;Mnpakheamt @lswﬁz fSuppl 1) OP004 (2003);

rth |
ey 5 TR e "l S Py P B A 0 hpetor-1s
(2003)ALdahidrb i 8. AIRIRASHONG: %3:926‘21)(0@()2) Grozepanskipuetl3:a312-316

(2004)Q@punejhmw§gcy%‘o§ 48&@8@%@%%93%%1«%@@ ?241%6?-562\62003) Stasi ez

al, Bzdbat9semzs9mm1§:\senh ¥t dlaSaaicreol., 20 (Supyl 2L I%EHBIRI0); Zaia et al,

rms: neth e rltuxmabao i
Haemaglg ST o5 AR, R s o e SR a7 2000, pure
red cell %T (ATRL eAdL.EBE WERMeniafl] TIENT7I3E728i(2002)) Eakoimasncomeng (A ef al.,
m ni

P SRR 8 R I R T P
tolerated by nost patients, with 36% of patients
experiencing at | east one adverse event during their
first infusion (conmpared wth 30% of patients
receiving placebo). Overall, the majority of adverse
events was conS| dered to be mId to rmderate |n

S o o o,

e
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for overnight observation after experiencing noderate
fever and rigors following the first infusion of

WO 2aoan1zedh, while the other 9 patients conpl et BAT/UR®06/013780
four-infusion regi men wi t hout any glgorted

disease{hipagsebel darkgmiaphy: d BT-8 (OO Ba‘teiltéﬁli'§t s ni03 292672628 (2004);

o) | &S /1 . .
Berentﬁgte}e Jr% f . 9%9&9@%?1% By W{z?%g“%@&é&sﬁsﬁ éfb%kégféﬁ, 12 1083-1090 (2001);

Damiagg e8gfg Bo &1 Hacaratols | 8182297@41 (2604 )wisb¢ B amduumie20 624 187 RS Ssistance (Coll

R ST

Suppl. @JSZQ@WGMBBOAyas@mda WEYiQ (Maf «0 @il BRu oz, I5|501(16®1@é £200); )Nylam etal,

J. Pedi)é)p gﬁ% %ﬁ%ﬁ%ﬁ%g@%&@@f ﬁngl_o g%seiz . %cg()s Ete %?é}r%g 1s %@4 eurnatism 44:

2836-284000H02)7 wa(tary@smﬂwiswugamsab)lpuy\WQ QO DOAGDIL.. 140:91-96 (2004)),

o SR S M MERAL 2810 800 LRI M sonec

al. Arth)@‘”&@ﬁ@dl@ﬂzﬁﬂﬂ a9; 39392 (003)3 41194 typddhinixedaglodisbulifatia(@aja et al.,
d. .\WO 2002/ 0402
Blood, t@ ar angg%%f%glﬁl?léﬁlfg%g (g)ﬁaa%&)ibdgg’apﬁ%"l( HAR 749> (2004),

autoimisue nehﬁpﬁ@;@@bﬁ@ﬁ]ﬁi&% £ NamﬁaNe&ioMr% ?y&%ﬂ@ﬂ%&gﬁ(%%))
Ha 444
eyl B PRI Bl Gyl st arese QupRl 1005 125:4395

(2003)))nd relgpsARA2hibin28dBGplastibrdAl (RADRY). 3dbr &R@fbﬁtractl)/l' Drelindhry results

o ST NP B e

Researdﬂﬁnﬂ’&‘teﬁtﬂﬁenNﬁMlﬁupilgﬂqléi% amc1\03998/ 56418 (Lam etal .

o Be ey el &) e By cobfosedinguient oitlin Fobint R

providifig 284 ReckFollowkip dad @nhfetyaind btfidat§ obdhxiadad. EiRedyat &M riMNis Rheum

48(9): 833%5 éﬁgéz%%@ gxfg%f@@ﬁn& Ig%uraxg)Q)z%cl)/é%%; égé,@rg? ?z al., N Engl. J. Med.

350: 25’(32 2bevLapedl ol 6 BpatienttSPerd @%iﬂ&%ﬁ&@d &WurM¥atment arms:

1/ 1734 aﬁM | | er a Presta); US 2002/ 0197256
methotr an on&gltmab re e}y? auq latumlr_naS) pluggyclophosphamide (CTX).

The tre@ﬂﬁe@ﬁ@@ﬂn@n bﬂlﬁl\mﬂﬂlﬁb Qﬁs’ﬂdn)a 2rablnd2R044 0208 HRBo@RSn WY 1 and 15. Infusions

4/091657 Benyune K. ); WD 2005/000351 (Chan, A)
of o0 3008 Ot SO B S erie sy Mo Sy B Jot Al

experiefidBiigodl Rdadt@dne Rivprse &¥entRLNheiNASt infisB Tothddred Rtk 9% 3Bpatients

recelvutglgiaﬁ;le??g 3&veg$£8f%13%é%}p§%$ﬁ?§:ﬂ§§l§s \Saasgglefldggag %o ézrér}d;to Ilg@erate in
seventy&.na gvls WElBbaldhcdProfHall treditiénbarbipd, BRete WERRIANQR1RleriBls)adverse events
Pat No. 6,410,391 (Raubitschek et al); US Patent
across %fousaﬂél% 2886 43 W&em'@ﬂm% lighti, g EpaesaF by ritexinab/GEX group.
The mc?;@ﬁ&/ ot 3:84bordsBak hen Bafadbd 808 alberbups PhL RO Zlgs%nous infection in this
denberqg); US 2003/0133930 an 2000/ 7471
RA pati @dﬂ(’a‘éﬁw& S &R0 Peid RS Baient-yeays pefudy o prouthan G eptw@ infections requiring
hospita2AB%sBB 82RA pHRAG @95 Bfer 20 pati¥i GRIERPEEG
OSpltaand Is—lansen i) ?10001%654?2&tl Qéb/réeltgﬁg&% (\?O 2001/ 72333
epidemioifgici Swd&nlaomgfélﬁmré{trftaf Rheyg:. réétZ 2383.2¢2368, 596
(148 bﬁedestafe§I pl‘@ﬁlé& rR@:&ﬁm in u‘%ma@ nﬁgt%r afidwidrne rologlc d1sorders
2002/ 004184 | denber g, ; US 200 /0026801 Vei'ne
mcludl%ﬁatorlmlmaﬁwypathm?m@ aeb gma( Bpggclentsrmycelopys syglrome (Pranzatelh et
i &,
B Sl DA —
IHVCSU%O@/O@SP@T% (SVbofi riudmett in comipinado Wl@@tﬁ@ﬁa@or( SIRY- fandglatlramer

L T M e —

for overpigh3be2 198 8fte(r thacncegaﬂlo)dﬁraﬂd%@ﬂﬁid@igaﬁ ?dmw@@mmyt infusion of

o .oetall); 2828 WO 20 910
s, B g T SRS DIy e Mk Gl e avere
WO 2004/ 035607 (Teeling etal5); US 2004/0093621
(Shitara etal); WD 2004/103404 (Watkins etal.); WO
2005/ 000901 (Tedder etal); US 2005/0025764 (\Watkins
etal); WO2005/016969 and US 2005/ 0069545 Al (Carr
et aI) and WO 2005/ 014618 (Chang et aI) See al so US
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week period, each patient received two 500-ng
i nfusi ons of rituximb, two 750-ng infusions of
weywboapizes phan de, and hi gh-dose oral corti cosSPET/OBI86/013780
and wherein two of the patients treated rel apsed at 7
eventsgnd 8 nont hs, respectively, and have been retreated,

ai’z}téh@ ngﬂc oh{‘coqwnﬁlﬁﬁ €550 MBbAGHnS CD% 'bﬁinﬂ1m§ 'ino?écurl)les include US Patent

Success termtreat nent of sys e
Nos. 5 88 Ho AAIGLLTsS 44951 6. 4906z FEATEhaneel 20910197255, US

2003/0tbglgigt§, &stlfvaoy_é@@zl 7824 ?ﬂ@@/?%ig% ?fs‘r?é)ﬂsfﬁh&%?% E 8Pet aL); US Patent No.

UXIﬁH
6,455,048 WS PO03A0086804] i V@ A0G0/A% FR(Grillotliopemal); W@omoe/awcam@nno.mpez

and W%z,sgg %bbd’ fﬂﬁ? ard 58 %OOQ/O? }13‘%4 g@&lloallj etézti}glqdeo?aﬁ@t M%SMM 88

was recelve uxi na every
(Braslapiskyoe akmmmsomaﬁ@malzsmmnw DAVORYIt 0461 (Rasmfrraa@mm BICE

o8 SR PHEERTAL I NI LSRG a4 o

and Halobdrim)p@as Q@Qﬁ’(ﬁ)%@g [amdlwm@mhd)th(Hamdatau(XHﬁﬂﬁbrdnh @rsagop?2/0012665 and

wo YRR, SN 8o IALTS0, BBIGTERD e e

US 2062¢)00%44¢ afkl w;ommxsgsws(anmmx A;089 2401/2358 2hitd, 20003 ;

I M T Ry AT —

(Braslaiwatoguan ol Oy OaD2/pznasrRefiraad DAViEd) TS PﬁedRhBU(’SIIZl #46 ahBWap] 998/56418

o SERSE i I by AR e

6,194,550 UhP4lstit NA. 6,2420105) U Haterd N3CE& X8, 62ahd OB IPe@nttNd. 8/538,124 (Idusogie et

ot Rt BV WA B3y W5 b R o e
US 200210804587 Bhé WBRI0 17 B 40: (RBI%r 984 BreRD4US 2@1&137%6 (@lewal, 1); US

9) : S659 04
200510 B0 e, Ly P AP BT e st p O PRI R4y 20041091657
(BenyuBesc Kl)] Woepbsoms1 alfteamd . hersamnsae3ngoAi (lBéi@sﬂB& al.); US

sl SE LB £ Bl o8 i SSE Eorf, srsn,somos

and 5,595 emt, (editingkf etranJg Wreta@n NG §,500,36255, 6# 1801 1721810&%?3@)%7 and
29- 2032} %? % H dashi da et al “Treatment

6.652.85¢ REasiat 74 OGP GO piFhediecaki DR PRETLON: 66 and
WOOO/E@%&QB&B&a—@ﬁnHeﬁ?E AnwmoaboPcioan tBafﬂbe@a &edth rlg) Wo tzlm/67795

(Golde@ergé lﬁfgoog) g Qx?df W@@gg{%@% 82801@1@&)&1@6'@% Haqxseq)r Q§@M219433 and

WO 2008/68321 I(Haﬁsémé@ al B IWEObH0 58208 ESUIBNBErE a HANsdh I WOW0bE 76542 (Golay et
' Presented at the Annual _Scientific Meet i ng

W R RRYBIRS BHrge: UF Promialims 3ot Ctste epaf s Pent No
6,306, BEEWKQT $ eqng04 1847 Q@QQ&%erg IB’?HWQ@@)O@Z@S@E ?Welﬁér aBd ﬁﬁ‘mltrhém) WO

uman aut oi nmu Insights fromthe clinic
20027147317 [HPE R G S SDAANSEEGH (251726 ) OGBP2S, (el WO

2003/049%d4 \ﬂﬂzamt)owﬂ Eﬂwm:sm%@@éw@met% T% W@E@Uﬁ%lﬁ% (Sing and
ders, Prospects for Anti er ap

Sicgal) R AP I OB g SR ABHO2E N A B0 PHBG§21 Elreemet al; US
2003/0@1@@13 @RS ), UA8d02/0B36Rb (SHehGY é’i‘BN) Wid ﬁdwog%k (Wanitl8L); wo

treat ment of aut0|nnune di seases" "Current oprniton 1 n

2002154511 (co-begpettpr): B8 G00R1P9504) (Hiaggen g ORNGH/Q8T68(Teeling ef )
Us 2004)80&36&1 BhRara zﬂljt\ﬂb@?ﬁvﬂ?oﬂ% ?\g%tgxi gt%lll(? Kick b&ds‘?(ﬁ)w?l (Tedder et al.);

har macot herapy’ 58:" 299-3 enmer
Us 2005 PEFbfENetkins elanh); HORIPSHRERGA R US 20GH/0A6OMS All Carrdes!s; and WO

2005/01’!65%: éﬂ%@éi )C@%g é%%%?g'g (?%‘@ggggé(%%ﬁﬂlfggg ed et al.);

EP332, 3052t (Mepdr apd Wels§if U CatendNoB4,861,579ddpletet @n); WSE(BOI/OOS6066 (Bugelski
L toaX i e treatment of autoi mmune
etal); %‘dé’gg%g%p 4770 18l AFERy 206: 510-527 (2002): Arzoo et
al . Treatnent of refractorgy anti body nedi at ed
autoinnune di sorders with an anti-CD20 nonocl ona
anti body (rituxi mab)" Annals of the Rheunmati ¢ D seases
61(10):922-4 (2002) Looney, R Treatlng human
aut0|nnune di sease by depletlng B ceIIs Ann Rheum

s ~ A PNNLN NS I NN\ o o R
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Report of a Prospective Open-Label Pilot Trial in 10

Patients", Anerican Coll ege of Rheumatol ogy, Session
WO0oba133028- 100, Session Title: Vasculitis, SeBGT/U82006/013780

Typ ACR Concurrent Session, Primary Category: 28

\%lg%l&qqopq @nceggg%qh@ﬁpanxgp)g%bpnclude erotta and Abuel, “Response of chronic

relapmﬁé']ﬁtPR)f /[1E 6 Yo RPsibE f&%&ﬂéﬂ”%%t Ph¥60e6S 1%?1?{3911? 'B% lﬂ;' 8B (1998);

sson "Short-term out cone and
Pemttap?éf’ ﬁtt@cawrtthe mmmp@fsthqnwedlvm%temhmm@cxtmmc@drpwat(HP)" Blood, 94:

49 (abs&ﬂa&t}"?b@%qv[?tﬂﬁvg eV M’é&%ﬁké?&fés BV&S%%V ?ngﬁr ﬁf(‘)l}1 %@andro etal.,

Jayné B- cel
“Lymphmyt?)deﬂatkpnﬂ@ thepagtpid artiritis: apdly evidlénce ot sakityl mficacyradd Bbse oxdponse”

Arthridls'y ﬁéﬁh’gu'ﬁzaﬁ%§$ﬁ§)0§3702(%) %91%&1{(1?(98% ’“Aiﬁ(%%\x? Stucgrk&%q{ﬁq%ocyte depletion

I'nt'ernati‘onal ti's and
in SY“@@@B‘PMM@DS@O’ cAgtrijis ofid Riephndine ¢§:26 Be-267 (2004), ﬁmeneinsiunng a2-

T t f SSi.0
week p%tgi}dte érf%fﬁ gﬁgnt @%@Ywa{’ i&)‘gcnltlgiﬁfuaﬁ%; g é‘fﬁ a% :;woefglq n%q,'%ﬂlsmns of
cyclopl@sphaimidel anflrhighl doRew daptinosBuritia pryd wiierdlIhBVOZﬁ @i2-p2QDB treated relapsed at 7

n
wna 8y e A B S RSP s pyab sty e peionlsErics
"Successifid @z erm, tiehtmdent; of aystérrilce]amtreq’tl&ﬁnaﬁnlsus withBit@x@hb maintenance therapy"

curs I nl om nav
L U200, ORGHS LY HERTRNE, RSP UR v ecaa
weeklyentyxtViiie)maﬂ tsths" ntlﬁnmhif a;iph&tﬁhe)wiﬁ delid@ed SupH-6 &)mthsSindllﬁﬁ
mainteﬁ(a%lgece)tﬁ%r? Sﬁvg%%% \g{ﬂ‘éﬂ% gg%% Iggln{_ ?Vggf ﬁzra Sr’r;[ont%s an(? a second patient
with refmmkay SLB waewarted slld’cédsﬁmttb Eiyuxin@ibahd ﬁlr&ﬁﬁﬁ@ n(alrE@)mde hedapy every

three mon éﬁl%%b&eé&%lﬁg%%ﬁdg el@%gl Qi{?f‘{b %}3! ]Ecﬁﬁétr élp%(l{ Cc}ge

« Sustaladinnprcﬁltmait inohewdatdidathairt folloelyig b @fotdcbBdebiBned t6 ddplte’B lymphocytes”

e SRR BTSSP L bS5 ot i

arthriti¢: seeial Stmesuonfnhxﬁmmtgmanpahﬁmefs" Ans;eMzeQIh (Suppl29)NSITBBO (2002);

ect..wWth JB i ng ad nlsterln onl
Bawardy dEhe ) LBl Bt B OB G met B aniody: A
randomideé,pricebottioB @R e trlabiii ;ﬁﬁdnﬁsnmﬂfrhéiima&hdl athritie S!Wkﬁﬁ.eariaﬁ?heumansm 46(9):

s197 B FAERBa g Bl oo 150 B DB e o SRR . 5
(S9):5652 (1004); f.evind ane Hédm@( |“1’gM ABedyaEMtch gMﬁheuﬂipstﬁaé‘ves &ehaa)leuon

el DTSR S0 GE0 1 LB BB AR L0 cyove
cell blo€ladOinahd tidaGkbyit (&ﬂiﬁkufrldt’oid’bﬁtlmﬁ‘ﬂ AR %k &m@%@n@@ezosm @0b®); Hidashida
etal 'l;rga[etlé\g# bgﬁﬁ%ﬁ? ¥ fégtgrg/ta%\é?nefg%%g%ﬁl%o%ﬁ%ég%ggd Prl:reesgrlltgdaargglgtAnnual
Sczentlj&fM&wS&abﬁ theyArddrezan 8DBIIRE Bf RIS RE P-2h; New Orleans, LA (2002);

to urin 6- MP) and azat hi oprj ne,. .
Tuscang. (HE %@E@@P@n&w& B E Y ErRpRe gt P Presentd

at the Ah@dwsaé}@famaﬁ@%ﬁﬁze ARl MRt bl AT RSN 10 g5 COE@412D; Rew Orleans, LA
uman subject with active ulcerative colitis (UC

(2002); Bﬁ‘ﬂﬂgf"%lf‘ FPéeSé’H%CﬁlllSs‘P YUt YaitsiEle g hs dlipi" Martin and Chan,

Immum%“i@lﬂ(ﬁSZ'V @0@4) SilRHMn 288 eEhdal e‘Rﬁt@mfn@@'@ﬁ&ap@%hd R G@Enunk Hisorders,
a further aspect, the invention relatés to an

Prospec&srqu zéqltéB &l ,']f“g?ragyéélrtmz@s @@,ﬁﬁpqugthg 48 1484- I&ng(tzg(ﬁ)é{aazkaz and
Isenber§ G’Kﬁﬁ Bk thed, P%Qmﬁgﬂ) PR eanAdid of dutonﬂmgl?ec(k g% (ﬂ,ﬁ?e;z; opinion in

i nstructions for treatlng annator
pharmagq»lg@zads §95( 11(@@5&0(?4&, Vargelipignd ygmqae'&iltuxnmab nxequtplmtmgne diseases" Biomedicine

& pharﬁz&‘c%[‘i[e%% 58)%9 '36&2&%5 eKIBHlﬂ'IBI‘ Q‘gzl f'Ifreed én}:gf aﬁ&@oldg %‘16 te& Qlﬁmmmune

I body I's adffinistered to t uman s
disordeigwitafan w@zopmmﬂom altthedytklmmmegéAﬁh@s And Rhsurwtlsm 48(9) 5624-5624

(2003); i(?ngﬁ%?z] GE "ﬁi‘f‘ec%ilqgﬁ lel ﬁ?ﬁ&)@ﬁ l;vlﬂlg n%%a%% #0818 treahmerft F 291 elﬁ‘n%%ne diseases"

e Varla
2H7 (SEQ ID NG 1), humani zed 2H7.vl 6 vari ant (SEQ DD
NG 2), and the human kappa |ight chain subgroup I (SEQ
ID NO 3). The CDRs of VL of 2H7 and hu2H7.vlI 6 are as
follows: CDR (SEQ DD NO 4), CDR2 (SEQID NG5 ), and
CDR3 (SEQID N06) FIG IB |s a sequence allgnrrent

o o . o - o o a1
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fl anked by the framework regions, FRLl-FR4, as
i ndicated. 2H7 refers to nurine 2H7 anti body. The
w@gioenisks i n between two rows of sequences i NPCT/EBI06/013780
the positions that are different between the two
Immunsleqlug}nZ%S5 199 (m.(l)@); Aurvoer aln §Tiegman o refiiastery eutitikidbaediased

autmm;iqg%ﬁ qS snogc%e NG S énoafn 128 2 %:n J)n% n{d)(]éhéﬁfltﬁg Qn‘lg‘e)SltAtl;lhcll?lgbjP Hep)?lleﬁmatzc

DiseasBeil N@s020-4 [\MOZ)(I_I)Q&‘;I) R., VTrbdnmg hemeart dugirsmeirodisgasedy depldiing B cells”

Ann Rh%iéW %{ﬁ gpgﬁg-%{z-}%%ﬁcp %é&l?%g% al f?]lgu E%eguﬁ Nglé ghe:ralg])%l in Burger's

Mediciddd Chl’erﬁﬁﬁﬁ@ﬁaj Dirlg Dlisconbit (hOOQﬂﬁf&bhﬂ/Wﬁlb)&&lSensj bien iArtidleOnlthe@osting Date:

T T D

Erzcyclwm\b?ﬂ&lebﬂaNMedi&lﬁé BéctioRED A0S bl@ﬁnmtillﬂat}ﬁfaﬁy Thiget, article online posting
respectively), wth Kabat variab & gﬁnaln

cate: T B 290 S DN i S SIOROT AP Homan Cel

Surfacd, Aﬁﬁgcﬂs" e Bioekifges Eztéﬂ‘ Yeds COQ#FEn QL. ih 0010k 0LILs in ﬂlmmunology (2003
Exanple 1. Detail ed Descri t|on of the Preferred

John Welep Sei e iE<d OpIinReF i DS A THF) FiiniRedicsHon st Lebruary, 2003;

Pemchg;' 288 MisoR " COEBIAbodi@fBsIScuted: Bfifitioh;0MuRibedy Eﬂgﬁx@éxﬂ'@" i Wiley
that cause the intestines to becone inflanmed

EncyclgpedisrohMojeortaiMedigiretrolipn RhistpripBmanizE inddimy duibefisaposted

online Tf ﬁ&‘ﬂ'@a}y 206h; @ﬁédﬁs et AREDSRe oWe brd Q&fuldiios)shé A8LCIEY chimeric
main forims of IBD are ulcerative colitis

monocingS BB s Seguarn AR OGN e gty ebmission

and m‘hﬁu&h ERER DI £, "FERkSRE &t RetithiloR MR Yn %@ﬁm&fAsiobﬁted Vasculitis:
e i ntestine and rectum characterized by

bl o
Report@f agfon@auve@nﬁéiabql Fidotdoip} i 1Q Patients h Aymgeicay ¢ 1@56 @;Rheumatology,
Sessioff REQAr 028 100! SIHHRY T:08 Va@cuhﬁ@ SERIoR Fl‘kqge mcﬁ%t S@fohe
cat egori zed according to | ocation: proctitis”
Primary frgiggare S8 ofapaplitits Sessier 1€/h8/260r oct osi gnoi ditis" affects
(http:// WS FHRELNENRB Horh GBS 2 CRR QBes. dSI!))eEItlkS%nd eEﬁlloﬁiia‘élrinto'uﬁ;ome and safety in 5
encoggﬁsses the entire left side of the rge
patient} Wit &NCAepositiye mselitis freated; vith rifwemal h@déﬁtani &laog\Faeisure Research, 26:

294 (20(5:3’\5 qg}rﬁe ePalding @Qﬁ&pleuéﬁ with &@kit&6 for Eéf&ht@ﬂa}asc%ﬁﬁs@ Kidne$and Blood

IS chroni c aut ol mune di sease that can affect an
Pr essu;m&qse%«th 261294 €290 aine pestan & (Il &@@mﬁ@pﬂﬁﬁ*ﬁ@h@mﬂ%ﬁ%’% workshop),
2003 Qﬁe%{x?sdc{é (H Re ﬂr@ﬂdg} @{olﬂg arﬁf S%@cléé’h%tﬁxﬁﬂag Tﬁ&?ﬂyl fotBémduction of

arge 1 nt Stln di sease, in contrast to
Remisgigncand Jioleyancecip IAI‘{CF%assq)og,at@h\gqsg@(tlgg'r ;nztijC}yycaé Brgiesearch Summary of the

2mu&&8§hﬁ%ﬂ@ﬁb%ﬁm %kng through all layers of the

|ntes t 1 nal

|nvoIV|ng the nesentery as well as

: meb w Gesearch/aeimupe/(sialsisione. itk agdrhedndigeiel), "B cell
repopu?ahwr? 9(!09@ n{a%l }L 810 Lléfl%jB élF?n §1llt fﬁ‘rﬁéﬁ&]a&% aﬁtéﬂﬁ?ﬁﬁ%?sténﬁc lupus
cerative S and I Sease can

erytherb@osus"sﬁrﬂm@m Rédwed 43r(Buppk A P1H4H@0033 i ni cal | y,
endoscopi cal ly, pathologically, and serologically in
nore than 90% of cases; the remainder are considered
to be indeterm nate IBD (Harrison's Principles of
I nternal nedicine, 12th edition, p. 1271 (1991)).
"Moder at e-severe” IBD is |IBD where the signs or
synptons of disease in the subject are greater than
mld. Such subjects can be identified by a skilled
gastroenterol ogi st. The subject w th noderate-severe
| BD nay have been treated with oral corticosteroids
for UCwithin 2 years prior to screening, and/or
treatnment intensity may have been equal to or greater
than a predni sone equi val ent dose of 20 ng/day for at
| east 2 weeks' duration. Such subjects nmay be steroid
refractory and/ or steroid-dependent. A subject with
noder at esevere UC may be sel gcted based on DAl score,
for exanple, where a DAl score >6, >2 rectal bl eeding
score, and/or >2 flexible signoi doscopy score
i ndi cates the subject has noderate-severe UC.
Alternatlvely, or addltlonally, the crlterla for

o o - T T T o
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A subject with "steroid-dependent” DBD is dependent on
steroid use, and can not taper or wthdraw steroid

W@aooen1308 at i on due to persistent synptons. A PGY/IPL006r)13780
of IBDis a norbid phenomenon or departure fromthe

normal in structure,Summatyjofithe Inventionsat i on,
eﬁf}u %ét%&b%&%@ }{w&{é’%{x §mér§§: % ﬁlgt?g? fopgéa‘ﬁﬂ {n\ﬁgerﬁ% SJVQQ mflammatory bowel

cosa | Ssue Ines p rticul ar or gans
diseaseg(lRD)Gn dyummubjﬁesompnsmgglhmimstme tdbelsubjectranl effdétivg ampumt of a CD20

antlboogr \%ﬁern?nll Q&n‘%ms raﬁx(on o% ttib]p& r%%?sc‘ iuaaléi;PQal &?S&? ‘éxocﬁ se remlssmn in the

subjectof t he Iarge |ntest|ne extendlng fron1the cecun1to the
Clgllag&ﬁ%r a ecte‘?me §nvﬁ%{°8 ﬁonscern%‘? gxg%ﬂoc? ?or tre e% 1n|ﬂ|arrr11e StO{yq)owel disease (IBD)
in a hufnarh bubﬁlcte\sltrf @UVHﬂlBD’Uoﬂmghmgjztdnmlnﬂelhtgdmly aRs pﬁt&/loalloi;ey of aCDh2eantibody to

aggrega
mucous linin t he d st ive.an |rq§ ry

the sub,eerct(,:,l g#gr_em gi,seasg regxgsggog of %lm1 eg)ﬁnse 1%a ﬂ/e@s l@)gla admunistration of the one or

two dosdsbsﬂlacoizahﬁtwomo evi dence of the synptons of disease.

m.ssi gn chi eved thin a ecified t .
iR 8 S et PR oLt Gt RaSRBERe DORPISHFRR JBD) in o
human%ﬁlﬂédt with adtive S redthprising Bdmidistefin @ thd Wbjettiah eféctitdosovaf of a CD20
v B PP e R AR g 3 D meciamen
selecte® frofhShe2@pScondHiB € 85 ah@ivsAiylenm, diryal bertietsietdid; @-niScaptopurine (6-MP)
defined as a S|gnD|doscopyscore of 0 or 1 and/or
and azglIERTRE- | eedi ng score of 0. A "si gnoi doscopy” is an

| MSRECfuitR asptear tﬁél BRerdion QRIS 9Methodfor teh@cmgu (ﬁﬁdawac@\flty index (DAI)

score 1%%891%41%&3:3(8 N’é‘H aﬁye 51ceqa§1\cﬁgcgﬁté$(%%§ g&%pr%}%g régmmgsteengg a c%%o antibody to
the subjidc&mh dR& G0 BiYectivd 16 rdilu&f BAT RekeSi gnoi dscopy scori ng
stemis as follows: O = normal or inactive disease 1

nme'i afughes aspsgh (e nyentignErlaigsde Feadgeiol manplrEre CORPEWRE,
mld friahiiédnainecompiivides @Do0 dhtieds and Nar ked
erythema, absent vascular pattern, friability,
er osi ons)i. 3a pacB@V ket \dlkfﬁlﬁﬁﬁletl((ns flﬁﬁéﬁlﬁg tnfiambh@sdiowgl, disease (IBD) in a
ul ceration) "Rect ers.to bl eedi n
'n"or 1 om FRESAUGEY AR PR PRRTE ARGt dp GRe{(GE amount o the
t he score oCDY afiBodySsadimaicteiedto théRunextsetject. 1 f any, of
rectal bleeding. A daily bleeding score represents the
nost severe bl eeding of the day. The preferred rectal

bl eedi ng scoring sys}e 0od seen 1 =
streaks of bl ood wt#—%t—crg-f—q-esr‘&ha-n—hwe ription of phe B the tinme 2

=FIGH VA desselplenoxchlighihdnt Mmhngnhs tminb atil eequermes & the akigdellight domain

R I TN T L T e—

kappa lighs flaiissabgrayp ISEQAD NGB Tihve CDIRA oflV c et A1 and hu2HY . ¥ I6arsss follows:

cons g ERPPA ol Bk o, AP B elg ° L

aFICAYB i Sdequhceaaliphban yomplatihgihe athb @& edymenceByf tiad vafatdeheavy

domairs Ve gt e T B TEN AT Bl el oy A D LA S0 08, and the

humanb@ﬁsﬁx&u@ieqﬁenl’:@@fuﬁ‘d He@¥ dhblin Ghtsea$ a1l asHQ 1) N§D 9)NURXCIHRAb) VY of 2H7 and

score, for exa t he DAl score na redu b
2R3 e at [ RO dgHAID R Dot SEOLD P ik auf By thaqm No:12)

| maee. (ADAIFIGSR) MDY SR 2hd CBRIBA &Kl cH@ are enclosed within brackets,
ﬂmmeg tntltatlvely assessing UC activity. The preferred

he; R WREK 55iense FR1-ER& 8 Wdicisd TR Efers B aneie 2H ApNtBody. The
asteriskoM bePFQn 1N roR BF fiahdnls iRESRSBOBRI 0B thAare WMt b¥walnaRd two
freggency (each subj ect serves as his/her own control
sequengqs. B8tidiis|numheringds ateqidiag togfabaty aF fegierogs @”flmmh@lfsetl%(nterest Sth Ed.
frequency) 0 = normal nunber of stools for this
subject 1 = 1-2 stools nore 9han normal 2 = 3-4 stools
nore than nor mal
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3 =5 or nore stools nore than normal Rectal bl eeding
(the daily bl eeding score represented the nost severe
whb®@ediisgs of the day) O = no bl ood seen 1 = stPERKS2008/013780
. blood with stool |ess than half the tinme 2 = obvious
Public HpadicPemiicenNajiod) Instyéss obHealthBeathiesdaaMd. GP{gdwid igseations shown as a, b,
¢c,d, an@@ssed. Findings of flexible protosignoi doscopy 0 =

normal or inactive disease 1 = nmld disease (erythens,
ddEr & slwet ay alsangieafrof ﬁ@tmaém?Hkvlé and @67 4P liphtehaiwe (SEQ ID Nos. 13
d 1558k '
end 15 R RO i RSO va PR S0 MBS, Bl Sl (bt b residue
mHmEEM£erat|on) Physi ci an' s gl obal assessnent
k r i
dﬁ?i[ g%uﬁr b 21? %%%%ﬂgﬁg% ! g.{re %Ei’/ IR 8‘2 1&%‘%9& ecﬁglps (SEQJD Nos. 14
and 16 gespegivelyh eiith dlaba Nahabterdemalo b@seiuv ammlnmsg aIBi,EJi'Boasiant domain residue
nmmmg¥y5|cal findings and the subject' s performance
atus) O = normal 1 = mld disease 2 = noderate
FISehdepi@s studysuieme fatitisgasiecohin Examplant [ body is an

antlbody raised by,.a subject and di ed agai nst a
subj ect’s o!§%% '¥k—* biigh b the I S Br ous
L. phefindiansext r act abl e from nuscl e. There are 8 known

hunagm%étg‘&%ﬁ?f%ﬁ‘%ﬁ%ﬁ’i@f?‘Sélﬁﬂsr%fe(ﬁ?@rﬁzg')g‘f)fi'?lge?wéOfE N —

becoméd isfdnadngensvhliyhmdnéfsseirwitRPupbdss iofludipeibddnimal clampddhd paild\iarrhea, weight

o b o2 ERE e A Pl L

FEdedramue b(ﬂﬁﬂ%” antiaredi coatid, |ep1€()dic0 ﬂifﬁﬁlﬂ‘iatbr}&ﬂidam Yhe large intestine and

o RN o LS B O RO 8, 850,12 U0 6o i

colonicnaudos® phd |caﬂ ®l loaeydriasd accBﬁilingntﬂbClo@tﬁfon rgbaitis’ irﬁ)olvb\seonly the rectum,

proctogléltn8§l n’g;g akt %ré%&% an glcg%g%[ﬂ)l%anﬁl bo %Idgghtgu ompz}/ ges the entlre left side
of the 1&g mamnebqﬂycotlmnnfame&esmtrheomor mal | evel. Such

n r typjcal autqantibody, ]evel my be the |evel
gﬁﬂﬁ sreassi gl callet TRgien ‘?‘“ﬁ‘i‘ﬂg 0’5 & “yPrig ARImpRgRe dsspye At can affect any
part of thé gﬁﬂbjn&@ﬁna‘l\iﬂ@t bt nivet cofohgrobdtgs ih i TehBdhe Area Bh&@ ke small and large
te that matures within the bone narrow,

mtestmg H’&et n%{rﬁra g}/sgas?l 4% gonga% éq qﬂcer%ﬁﬁ?lylsgs el@rqctenéerd ké(fc'hg)efcdpﬂammatlon
extendiffe ®8Jukh ﬂnbﬁeﬁdm the ﬁ{tésﬁl)al wald ﬁldBmQ)@Jn’q g tiibﬁﬁé%éﬂ'ﬂermy)veﬂ @s @gional lymph nodes.

nor mal n nant B c A "B-cell surface
Whethgr g the H%Bwt%f Fggw f%(e’érei fhei Bgeiripathplogi progess ig fhe same.
aAntdr@Re CONRa08 ERMHn S BistREcah HE disthBuied BoBesef bihedchmtan§ @Adoscopically,
eted with an antagoni st or antjbody that binds

pathologialt serplegifgivan prom thar P sffapesclle ivmppdyr aieicprsdstrd ¢ hpdndeterminate
IBD (Halok&d's Bt Dles G@E&mamzém&ﬁ)ﬁed@mﬁ 12604491037, CDAO,
CD53, CDr2, CD73, CDr4, CDwr75, CDwr6, CD77, CDwr8,
Crgratecpyegt; IBREIBD v the stepaer sympignss ofdiess in tapmbiegfep sreater than
mild. SEdRBBbibR4L6R BY fdBntiel hps ﬁﬂl‘l@rgléﬁfogntérf)@glstd QHE SdbRlct WiSmodBe-severe IBD
The Leukocyte Antigen Facts Book nd Edition. 1997
may hage becpipaigdyitperabfortiongieridos USr wishin 2 eare Bt o gFegpiag.g@nd/or treatment
1ntens1tgﬁna¥) hm\ggéﬁé&ﬁ)ﬂ Bt?cqu‘l%ﬁteﬁhé}?A %re&ﬁJoB@Qﬁn%k%s@ of ﬂﬂn%:gy for at least 2
weeks’ hirptiop, SwRRIUbIESS 12y RGP refGicm1 BE/PDsterpigRiapenderRTASubject with moderate-
severe téﬂ%ﬁ@fl? lebeRbBed dn@;ﬁl scorg ?@@auﬁ%&m@'ﬂﬂl gc%?e%%?>2 ;Eptgl bleeding score,
| surface marker of ‘particular interest Ts~
and/or 37 8exble nigialdoscopy proessidigatemth@ sefidel bascwodsaateetvero Ust Heteratively, or
d d . Iﬂﬁ - - C: . I
il kL Uy o, T G OB B RS w5
J. 2 1041@@2@(19@5}({;69 dable bbelvOD2AY,be used t@idemtfpsnch 8®ickaSubjects with fulminant or
. = N found .on_t urface. .. .
toxic cog?&gs%l t%gs‘?‘ey é&xg g&;} g@hﬁ gnfni‘ia’ts pei; ﬁ%:OélélPlilor})l ere% ngb?bgglaunal distention
or | ynphoid organs CD20 isipresent on both nornmal B
cells as well as malignant B cells, but is not
expressed on stemcells. Qher names for CD20 in the
literature include "B-Iynphocyte-restricted antigen”
and "Bp35". The CD20 antigen is
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20

described in Cark et al, Proc.
82: 1766 (1985), for exanple.
w@riagosnst” is a nol ecul e that,

B-cell surface marker on B cells

Nat | .
A "B-cel
upon bi ndi ng POT/ES2006/013780

Acad. ScL (USA)
sur face marker

destroys or depletes

and tenderagss, agd Fadioleic Ayjdepse oherismsand prsgibly bpeel dilation- one or

duci ng or preventing
e B cell. The

more B cell Fqefi ons, €.30. Dby T
a hutmral by tH

résponse elicited

Qatiterapnnt| 19 @I e YVafity hor Assessipice t O

re &egsec.crt&' l?“iJ g'a 1vC (l)l}tisI evel s
th : may be

deplete B cells (Le.
in a subject treated
achi eved vi a various

nmechani sms such anti body- depender
. .cytotoxicity (ADCC) and/ or conpl 4
Daﬂybé’é’tegt oxicity (CDC). inhibition of

movengn@mx) | nduckiopAted B sell death
Ant agoni sts jincluded within the 3
Hemat?‘il?(clzé%t ion in W@L@n%‘ffsi & geounts

Tempefuiré Ve- SeqUERAGR.SIEPt | de§s = ioMMSPE
smal | - nol ecul e_ant agoni sts_t hat |
surface narkégo@ﬁ%h as” eRY/mgnt |
Erythrotydeh or fused to a cytotoxic agef
._ant.agoni st conprises an anti body|
sedimeniafionati st ﬁ§$ Bt s A BNt i body
30 mmi0 CD20 on B cells, destroys or (
ubject and/or _interferes with of
Hemoalc“ﬂ?H{:ti ons, e dV8&dhy retiticiRgOsdl|
response elicited by the B cell
antagonist preferably is able to

Pulse

it cel |l -nmedi at ed

brent dependent

B cell proliferation
(e.g. via apoptosis).
bcope of the present
thetic or

dhesi ns, and

i nd to a B-cel

onal Iy conj ugat ed

it. The preferred

A "CD20 anti body

t hat, upon binding
lepl etes B cells in a
ne or nore B-cel

br eventing a hunor al
The anti body
deplete B cells

o (JubRets with ¢ than KICE bothé MdvEerft&al
treated therewith. Such depletio

VT SeES ARIOnkaY BRderdely ACtiyp Histietdy |

| evel s) in a subject
n may be achieved via
dependent

redi-at-ed—evtot-oxd-ci-tv (. ADCX \

and/ or

PR

The term'

ool l
doribisste herein SRR £9RISF of oxi ity (CDC), i nhibition of
By adekt wiktolabdver B3 RBxRAMAT at REAVEHE s

i %t@ﬁl JBasth b tﬁje,etﬁflgbf screening or

‘an ody" herein is

P %eg%., Vi a apoptosis).
initial (FAWENG ¢ he broadest sense and specifically covers
neResd-fRatodN BIPRAB B SwhidAPrapeds @B ) wAREADALL 8Rugh steroid is being
..multispecific antibodies (e.g. bispecific antibodies)
admnlsf%ﬂfﬁg‘efSF'?j?ﬁtﬁ’t‘thf[%%st two intact antibodies, and
a0dublRekyit TsRSRMpEnRA MO & RBerddBfYon S¥RIdsE, hl EandRpiap&d:
) bi ol ogi cal activity. "Antibody fragnents” conprise a
withdrayysferqid pringipistigiion fefe persisentsyapiomyy ef er abl y conpri si ng
tAvesyaplond 8NTEY R inkBhid SneRerol 8f &Qhriu:E AN i i
ant?bgdy fragnments fng?ﬁdeéFab,&%abﬁ, F(agﬁ§5,ﬁg%s E%K%ﬁnwumh
or sensalipm, gpagierced iy dis sehiwsand indigagive ofdBPbodi es; si ngl e- chai n
RO IR RGBS lind PekiBHA L b b idsRRg) includi
forurred fromanti booﬁ/ ? r algment%ﬁﬁgb(?ﬁ?ﬁ%&gﬁéﬁﬁg%g?mdy’ including
the gastppinptestipal fract fplandsgloas the dmsese secsete Mecua (r thigk Aluid).ndi ng
FEGIoRNR theNGkiH b 1589 nRRkineR &
ant i b_od§/lehas.1a func%?qﬁ%?unlgghrgé(glﬁ%ﬁ&xg?é:gn%lrdetgtt%ﬁ EC&B}'O
afplopieginaepsy iy @lugese that xeERee'tolami ch i s now cal | ed

MR £ BRI R RS By

mucousdiginiggyefdhedigestyB@d raspirdtdrptrictsinomab Ti uxet an”

[ )). ' ilabl.e fr | DEC . .
RV PR S P LBt . emisin
may be ghbigtesd withth adptdifilFGE frandeuctaaoathm o ac about 8MBEKs1B&H the Btart of treatment
. 2. : rine 1g&a. "Bl ," also cal]e . .
T R T NEC I PN T a——
time, sugjens foraé wedks, or 138 deekBl Diddasd remissioh gy bel8findd @sdefioD4¥R Bigmoidoscopy
anti body (BEXXAR(tn)) commercially available from

Cori xa (see, also, US Patentl No. 5,595,721); nurine
nmonocl onal anti body "1F5" (Press etal. Bl ood
69(2):584-591 (1987) and variants thereof including

“framewor k patched" or humani zed 1F5 (WO 2003/ 002607,
Leung, S.; ATCC deposit HB-96450); nurine 2H7 and

- ~1 . LIS PN 2 = Ny e o o~ N\
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(Watkins et al, Eli Lilly/Applied Ml ecular Evolution,
AME) ; CD20 bi ndi ng nol ecul es such as those descri bed
W0 n00ei$1B3005/ 0025764 (Watkins et al); A20 anti bpdUs2006/013780
variants thereof such as chineric or humani zed A20
score ofad1bi bandior (ectAlieedmbREore ofds pect i vel y) (US 2003/ 0219433,

I nomedi cs); _CD20-bi ndi n ' ' ' ' .
BRI 65 b 5B P LSS LR st oo
cArf§iggeit@dopyistdie’ efel, to ascaraaskigned 39 5/diNi6ab Hix8d ommeigvbdoscopy. The
2005/ 16969 (Carr et al i specific antibody that binds

preferrqd siamaldseon mg%l“’%‘%ﬁ#ﬁﬁ WsphLLZXhAZO (WOR2005/ 14618,

0 = nofghbsignetivealigeasenonocl onal anti bodi es L27, @&28- 2,

.93-1B3, B-d r NU-B2 avail abl e e Internatlona
1 = mil] s orp BB PR P i TR
2 = mol@ btk Ay (nkyiRH B tH¥nh MbMne Vis&ilar phithm, frﬁnblmyﬂ; enos@@; ord

Uni versity Press 87 1H4 (Hai sna etal. Bl ood

3 = severs disgape (spoyyaprus bﬁ%é‘ r“i‘%’@f‘?’@d CD20 anti bodi es herein
&q@c@mlémrng’emféamm BlesdingQh ol feti@ihe tdoieh. ant i bodi es,
more preferably rituximb, humanized

(@1 reﬁ;gkblm)scqg the mor&rﬂdp nged( f@é%ﬁﬁ)ﬂ?rﬁ ﬁgmy of rectal bleeding. A
daily bfébﬁmg"'écél%dep‘r\%gnt@ﬂk infRChiveld BB o8 @HeGmy.. Thé prefegedFectal bleeding scoring
‘rituxi mab" or "RITUXAN(r)" herein refer to the
systemdenet i cal | y engi neered chi meric nurine/ human
0 = no BRHP&LNal antlbody di rect ed agai nst the CD20 anti gen
and designated "C2B8" in US Patent No. 5,736, 137,
1= Stfqah%?f@&ﬂOHgmflﬁ@%ﬁﬁf@l‘hﬂéﬂl@&fn‘fm| ch retain the ability
2 = ov¥iBydad vieh20ol 41 St & the pur poses herein and
unl ess i ndi cated ot herw se, "humani zed 2H7" anti body
3= bbpéﬂamﬁwﬁﬁﬁlzed variant of nurlne 2H7 antibody, wherein
f“(ﬁﬁfc!ﬂtf%bfnsb’sls &b ah inY ox‘ieﬁleﬁt":iﬁi Hﬁ@ﬁﬁ[ﬁt&ﬁﬂ)ﬁﬁdeﬁbg Bhe clinical response
s in vivo. In one enbodi nent e humani zed 2H7
may beaiaﬂmeﬁ%sbylﬂa@ Aseitar §me fmmet fRb Sxamplce dvithingirat aquiy& Wepkssfygm the start of
treatméﬂt wftlr| S frh Wi dsDF, B8 gﬂ%@g&ﬁ@ﬁm aIQQBd}L |C1§nﬁ:ﬂllif€s?§1%e may also be sustained
SSVSYXH wherein Xis Mor L (S
fora p@;@g ﬂfﬂll@e SEQ ap for Ryt weeelqs,, 9. 248 meks@ppqghreg@awéwée Syallggé in terms of a
reduct1lngn|89e§e Q(Fﬁlv%lvzmhﬁ)éDﬁgQ&rg :for%ﬁ;ghtﬁ@ aR R APWGENRE) -ﬁ)e\@é&&%' by gefater than or
'S , for exanple SEQ
%WﬂiéﬁpgpﬁA) CDR HI sequence of SEQ I D NO 10 (Flg IB)
ChoR 2 s SLAUI B/@ﬁifex %Aﬁ‘ SEEERESstemn ¥ u%fﬂé@f @arnﬁ{aﬁve%/ As§es:{:ﬂlg UC activity.

or AH%SEQ for éexample S
The pr¢fgyyed %@c@m SHZBEI%Jéq Taple %’WVEXXYVWFDV vvher e| n t he

X at position 6 is N, A Yg\es D and the X as

position 7 is S or R(SEQTD NO 24), for exanple SEQ

I D NO 12 ( FR4LSe¢aring SystemEpyA ssesgmenica 4)Cahefips
Stool fgegﬂ@l[(gl(éa}f% g&%%fves‘%s Hg)h oWﬁ'E@ﬂro‘I’ Qrektglgﬂsﬁ HJe 'dgé?ée ot Qﬂlormahty of the stool

vari abl'e anemor seguences, suc
frequelgypst antial |y the human consensus FR reS|dues of human

oup | (VLKlI), and substantially
0= nm%kgmhﬂ%gﬁkggﬁggﬁ@ﬁg%%%[residues of human heavy chain
1 = 1-2swimdproarp thiesh n¢rivied | 1) . See al so WO 2004/ 056312 ( Lov/ m&n
2 =3 gﬁ&%n#m lpe vay i abl e heavy region may be joined to a
@ Haln constant region, wherein the region
3= ScmammbemmﬁmneeMmmpmm, lgd or 1g@&3, including native
sequence and variant constant regions. In a preferred
enbodi nent, such anti body conprises the vari abl e heavy
Rectalmai) ing (5& qaﬂ@:rn);lbediﬁig scole@epreeiied fBe ﬁwl;]taeveasalﬁg?mlf tha ﬁﬁi) g.

l optionally al so conprising the variable |ight
Oznoagﬂﬂﬁﬁgsequence of SEQID NO 2 (vl6, as shown in Fig.
1—stréaéaofﬁmmm@ﬁbile@mahmawﬂﬂmﬂeses one or nore amno acid

substitution(s) ‘E05|t|ons 56, 100, and/or 100a,
2= ObY%O‘&m%éBVMhSNP]CmtB‘? NIBDY, and/or SIOCaR in the

vari abl e heavy domain and ong or nore am no acid

substitution(s) at positions 32 and/or 92, e.g. MZ2L

and/ or S92A, in the variable Iight domain. Preferably,
the antibody is an intact antibody conprising the

Ilght chaln an1no aC|d sequences of SEQ ID NOs. 13 or

o N~ 1
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I mproves ADCC activity, such as one wherein the am no
acid substitutions are at positions 298, 333, and 334,
wee@barshe y S298A, E333A, and K334A, using Eu POris20061013780

of heavy chain residues. See also US Patent No.
3=blogdslgre @56B 1, Presta. Any of these antibodi es may

corrprl se at Ieast one substitution in the Fc region

t hat nProves FcRn binding or serumhalf-life, for
Findingsefiflsxiblepratopigmpidgsdopy at heavy chain position 434,
0= noxﬁﬂ?&n?a%m%‘@s% See al so US Patent No. 6,737, 0568,

Presta. Any of these antibodies nmay further corrpri se
1 = milddispasarytioma, dasieawsd agsedargatien) t uti on in the Fc region

C | si ng

2= mo&é}ﬁ% ceifg%?g g &ngm? ag)%e\ﬁg \%a\écmar ttegf( ﬁ%lé?y B‘%’g%%)s abl y
—Sevm?,zlﬁﬁasofSpmaﬁWs bﬁeénglu@rau&)Pat ent No. 6,528, 624B|

(I dusogie et al). Sone preferred humani zed 2H7

variants are those conprising the variable |ight
Physiciaoh@lqbab{lss@mﬂt Ilhdkﬁbvﬂe@adthb A @thesﬁcmt«ﬁial the hﬂﬁe&ys didlyaécordodf abdominal

d1scom§ Ilztk?n%l igeinl%lil% ngﬁsse oP welijﬁm% ar},d og]seg%bvs\%rtv? 105% gg% At B%YSI%%“C?%B@Q the subject’s
perfornpoogtans) Ng a vari abl e heavy domain with alteration
0= mml};la1 ; or D56A and N OOA; or D56A, N OOY, and Sl OCaR;
n SEQID NGO 8 and a variable light domain with
1=rru1&|dtsaatseltl on M32L; or S92A; or M32L and S92A; in SEQ ID
9= I\éQtZd MB4 in the variable heavy domain of 2H7.vl6 has
= mofClR H5d@shti fied as a potential source of
3=sevaﬁtﬂsmdyst ability and is another potential candidate
r.substitytion. Jn a.symmary of s
L RisRao Rt A naby s Ba Toiphant recs g spbigs ovn antigen.
re grd'pﬁm%sm/ & fibadtis propacetta@ibldiibim Mh&leC THFE b8 8 khdveh Hufiah Qopomyosm

s of vl 6 except. at the positions of anmn
isoformy . ol AR LA B0 e SR TAe)  Apesdgmnant 1eform, with
lesser a@hiay\wf itdfdressmTMagr wi se i ndi cated, the 2H7 variants

' of vl6. Table

%@’lejr‘flﬂfq%?f&shgﬁgs le.rgsdlln% td Rﬁ?%@a@f q?l g}zna Subipet ‘and dlrectedsagalnst that

subjectRm@MSt r ed humani zed 2H7 conprises 2H7.vl 6 variable

P e B R P e Y PR AP oF ARG by  subjct

and dirARPYRBIRE&Saolients of that subject’s neutrophil leukocytes. “Perinuclear” refers to the staining
DFETLTI SSL EDFATYYC@/\BFNPPTFWKVH KR (SEQ I D
pattern “E‘}a“%?ﬁ 197 vl 6 variabl e heavy domai n sequence:

AN IIPLerbi MY B SN AMMRHIBK MM (XES3rmal level.

Such n?ffeehr:ﬁwmmﬁ%mmw R
sub_]ect\l)-ﬂr{fbﬁcf \sﬁgs h& sh@nﬁk froff@ne the humani zed 2H7. vl 6

A /SOED {5 ‘v«). TRy 'sg@‘;i normal

Libody is an intact antibody, it may conprise the
|1} g]}]fellc ﬁéll)ﬁn;glﬁ?}itﬁ)thgg}aalr§é\atg one marrow, and includes a naive B cell, memory
B cell, BlSMISIPRE éés%é@a%\il EhlReSTR M) B AR AP RS EaNB e 11,
* Sé\/PSRFSGSl( Araltb/te

@ T usae e 2o YR cckbysfasprtisdhrriprs arpigerpspesspmshe surface
ofaB cﬁ%ﬁfé%gg fed with an anta)%omst or antibo &%1%[%1_1'@@ éhLeéeégl_ LEI'XE:S IgAaB/ B-cell surface
markeriReJdsE /G0 SrRAHSER 2@3@@23 6DRG 4337, CRAG, GBS, Cb72, o3,
CD74, EBRYY, C@WG”CB% 98l EnFRALBAGECH

EVQLVESGGGE. VQPGGSLRLSCAASGY T @SQNGW%E%MV% D85 and
CD86 lpykpry®ysmucdree markers (for descriptions, see The Leukocyte Antigen Facts Book, 2" Edition.

1997, e{l_}% fm%%%%@BI&WWWWf l%—cell surface markers
include RPYV: PERIPE SKST ST AAR GAZHE Y ERERB, VIISGACERG\ARBEBAY/IND. G 14,

SLGC1@&E{%S%QWWM@W%WQ%EWC%%-ceu

SRTPEVTCVVVDVSHEDPEVKFNWYVDG/EVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLN

GKEYKCKVSNKALPAPT f i KTI SKAKGQPREPQVYTLPPSREEMIKNQVSLTCL
VKGFYPSDI AVE

VESNGOQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRV‘(}ISNVFSCSVM—EAL HN

I N 7T /NI 7 1 N e~ 7 7~ 1 ' R 17~ A A L1l Y T, |
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GTDFTLTI SSLQPEDFATYYCQQWAFNPPTFGQGTKVEI KR( SEQ | D
NG 18) and 2H7.v511 vari abl e heavy domai n sequence:
WEUQNESBECCEL VQPGGSL RL SCAASGYTFTSYNVHWRQAPGKGLEVY/GA20¥672a3 3780

NGAT
surfacegyaer PREIRICT IS iR KINPLefar UL RRAEETARYR cARMYSS Ry e DV B-cell
tissues SFE b t\én§§1a§r §EQ(§)¥ sel¥h bdid )precMQ&rBecehE@nélnﬁmg BZERk.

2H7.v51 1 anti bo Is an i ntact antibody, It may

C B ¢1320" phiégen.iog ED AN ais AN ehelhS-1da, donsglrpoeyiaged phosphoprotein found on
the sur%d%%%gééé@w %@%ﬁﬁ%ﬁ@éﬁﬂ%@%ﬁ% &E&nls.YéB%l}s%resent on

both nagnBFBreels SOVAREDRATHYOBCNAFINPR TP GROTERED KFENY MRS JRcERASs for

D20 R o R RO S AR B TRASP spe PP pen s
descﬁbYEmWWrdWSﬁMKm&:aﬂfﬁ@@sﬂéﬁﬁ), [ﬂﬁ? exérﬁl)le-g nd the

h , . NO, r:

oot veLOR B A ERRIEE R B el e maer
on B cIGATESHIMEIE depletes B cells in a subject and/or interferes with one or more B cell functions, e.g.

by red@%é&g%%sa un|1‘0¥a|f[ %%%%%Rgﬂ%% M§!§%EP%HS able to

deplete@EPSUE-Rle ARSBK STHEGRAB|cACIeVHD Y- PEBEEMBNES hate hTEV ISTERPAYlefon may be
SALYSL SSVWIT

Ao O G I BRSO SRR TR RSt ssisesoipiely Eapiepand/or

compleinfeRRIEpILDAL Mtotoxicity (CDC), inhibition of B cell proliferation and/or induction of B cell
death (%mm%ﬁé\g{gv}?ﬂgg%ﬁ%t\s/ lﬁl%'l\lMgé é"vi\t/hm }(E\S/gl;)lélé tlﬁg) ;F)\)r%sEe Yill\ll\%-lx-lgon m\c/hnge
antibodEFSY IO SINAALVPAERJuAAE p SHGaK X IRRI3eINESih S, R NINQVS ladtekovists that

bin (o PG PR 500 PR el PO S g et
The prefEQKBLSNS: R SEQn LRBY®. 20). "G owt h-i nhi bitory”

ant.j i e re those that preyent or reduce
e PR B e sk T oo b P PR RO AT o 529 B el
destroyt biedegletel B@elys iﬁd) b Bulgect zﬁfﬂ_lofr ﬁiﬁ@féﬁis &ith ]E)ﬁkgoraﬁtfrci: BQ_GH’fdﬁ_&ibns, e.g., by
.prevent .or reduce proliferation_o cells invitro )
reducing oF piSYenliR ¢ PuRRoTal xpsbort chctied iAe B o Th e n a9l gzt ppferably i
able to HEPOSEB LB 4. et eciiRGABWEINe ) in H8dfcb trete@heRitR Buch depletion

cel.l, as determned b tapndard apopt osi s assays, such
may be3Ehigeq A7 TG A S OO e A BFIBRIACBBE 1 (ADCC)
and/or &fiipleMeagpertichiatiodRicRy (EICHhBERH 6f B-LEI HivlifdMioldlor induction of B-
d fré ment ation, and/or formation of menbrane vesicles
cell deaffy (18- i BORIPYHt i ¢ bodi es). "Native antibodi es” are

UEHdadriny adibb@y™ bRl i el iCth@bis&RRs6Hse hitsp&dificalPetvers monoclonal
al t ons, gposed of two identical |1
P

. 150, 000 CONpPOsS f enti Jrght (L)
antibod oo an R ARFPEH HERAHPS (44 DEpesififsntipogiep) fpimgifrom at least
two int&cb@itiBodis, Addrkesbdy Qa%\néh@s%‘é%r@&@ih@y BhitABe GQYl tlbgical activity.
disul fide bond, while the nunber of disulfide |inkages )
v APHRYY ZRERY IRemPrss ¢ PRHAR plsanditac pptibefs preferably comprising the antigen
bindingl rBFHHAEEED WhhiliplbsSA bRy fr ts RRAMY Fa¥) Fatd'| ]EQ:_EH(‘;Z, Gh@F ¥ ragments;
) al so has_regularly spaced 1 ntrachain dLSU|f| e
diabodigyy; fiprgeantibedieshsinglerciaincaiborly rplecles; grkmaligpesifiy aptibagipsformed from
amﬂmdgg@%&%m(VH) foll owed by a nunber of constant domains.
ac

h light chain has a variable domain at one end (VL) '
At At enibpdi herggrinens whichicompitenvo asfighn bindéingaeigszamd an Fe region.
PreferaSl9 TR ita@fantifRly hisAhndiBR Be fegioft! | 9ned wi th the first
constant domain of the heavy chain, and the Iight
chxmpley af CRH) antiblerdiesiinclids: KI2BGr echiakiis how trdled Gitiaiphte
“RITUXATRS A (98 PLilif N3E [ L ' LA; ignate
( reS|dﬁés are B@I?Z%%%H?gﬁPgE%¥$%ﬁ#%%g?ﬁg%gﬁgggﬁggﬁd¥ﬁ%ummzd
“Y2B8 ¢rgHritunivaniah Tarrdtae@ipy AdE®hconamdrciilyavabhieifros: IDEQPHhmraceuticals,
3 i bl e5, raf f.a hat certain i,ons of
tn. 03 A0t 88, S0 o visPRLCE dRlor 5 R o B 1aREEn Rine 2
anong anti bodi es and are useéd in the binding and
specificity of each particular antibody for its
particul ar antigen. However, the variability is not
evenly distributed throughout the variable domai ns of
antibodies. It is concentrated in three segments

g - e
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hypervari abl e regions in each chain are held together
in close proximty by the FRs and, with the

whywenving abl e regi ons fromthe other chain, cPOI/UBMOE/@13780
to the formation of the antigen-binding site of

1993); P EGPR s kst wlighiTogtumemab Seefipapllydabcled wifot & tagenespte the “1311-
B1" ork f&ﬂﬁ@ 0il39 Gs@@horhddt @fit@dlly ﬁf@;@% é EshhdrGalted! gﬁaﬁl{’%’%ﬁ%‘% (see, also,

ional Institutes of et hesda,
Us Pat?fﬁé%caﬁ%i B psina meaocknal an@lwodv TR (Rress df ¢l elpod/69():584-591 (1987)

and va@dn&Qhé?Q)f Hend %"‘Qﬁ’rﬂé‘w&l@ Alhe @ h8HFhized4 ks gWB' jrébglﬂ(\b%b# %e8ng, S.;

fector functions as part I Cl pat |
ATCC é?RqS%HBy%ﬂ?P)aIﬁW%é’W aa@giemrexﬂer@anqlw &S Byters Nox 5,67%,180);

human{zépﬁ@ (W(B) 99@4/656%29% IIgQrpet%F A8 'éé nghﬁ %elpflp gﬁf ﬁrﬁ%\!{é’)&DZO), a fully

dentical anti ra nments,
humanf highyaferitysantilecsly Iﬁﬁfﬂﬂt‘tdfﬂt the QD@Q mleauie llgb(ncdﬂl mmhbm'agle f Beglls (Genmab,

Denmaﬁ{‘ QeeafoF @)élbg}éablem’l:f} fmcf Jaft Qgﬁgﬁliel W%eﬁzsco%e;iy To8hl € 9@335 10'3003) and

|tytocrsa lze r rea
Cragg eyuaél Rieod91 041932 (ﬂe@g,nwmzowaasﬁaasu S20®1/0167319); the human monoclonal

antlbod?égtsétgﬁfh lp W@ bM/O%BB(??Sana T%Zb(ﬁ/(ﬁ%?inlb (fee?lg%t;ut%l )S“fthe aB%Ia)yws having

cross-1li1nking anti
complek Nagfyaositle-tintet Sl@gamhamn bmalda‘@thp Fetegioadéscoied-i B6 AQ0¥/0098621 (Shitara

a0 ARSI Bk ), R B oo, e

et al.) sudraitiB20:3, HBgO#, HBIZIhsz andaMBm 1Bs6€D20 bibdiag moletulésSuthas the AME

series of Q;Itﬁ)o%igs“‘;' g ARA é@a&}iﬁ% ﬁts al 9 ol [Hl?ﬁlé‘%e’oﬁg{}@{og %%Ieﬁﬁpgs/gﬂzmM
(Watkna;rw flg Eh-Lilyidppligd MdleeulemEWohﬁom wﬂ\ﬁﬂ)c €Dab binlfmag WidteMhles such as those

. th rvari.a regions .. .
descnbgd H‘%Jés? 20%@#%2%4 éﬁ nﬂé{hs et a?)p %gé fi]i!l]%lgg Or. vanftnﬁéggﬁg lg'bcgl&fl f:hlmenc or
humanibm/mzﬂanubceiym?@ mzigteepwﬁz«elyaw:ez(dnmums armﬂmabmedm‘s) @D20-binding

i si.n I peryari abI
vt AR B0 ALKy LELFS ESHE Sl [ s s o v
2005/0@696431511rmidm ROEsViL6960 (Canriegly. )ﬂilSpﬂClﬁOWﬁiﬂboc@ftﬁat Bindy CDb&#nd CD20, for

b 1 S NRRAKIR, 1 iy 05 SR ALAMRRLALSP o001

or NU-BiheV aﬂabiasﬂrom ﬁmﬂﬁtanitlodﬁilmukbcﬁ%ﬁm OWotkagoph@atine B4 In: Leukocyte

o o SERUTERL A 50500 L RIS BV, a6

( 1998))t Whe prefauyd Ch20 mtiGbdicsthersii aie ¢Iﬁlﬁérl¢dhd’i@n{z&ﬁ o@ﬁurﬁ‘&ﬁr@)% antlbodles
m t he Fab' -

more Bl Famit ey 2tk 7Nl R X doffiogR oo segepsi ramay, wna

humamzedsmome(ilm)iyafmﬁuhemm;t ant domai ns bear at |east one
fragments

free thj QUP.., antib : . I
SHE G fﬁw@&? & R IHRANS asep Fo Yy - aghetionl i eppingpred chimeric
murine/tuivadn rhaoel ol ﬂt@%o@}y(ﬁfee&@ @giunbﬁhé/\@Em 4tigEn an@Pdb@snakh em1§83-'|1n Us

I k
Patent 1\?(1 ?g hé hgllc{qgmg (ﬂ]¥sl tE 1r<]:i| ?ﬁ%{xj ﬁ)@%})l@&}p B]I?I\é\?:quo m
@opelyvier thepurpdses m@aﬂ&nmnm@tmw atBurRSe® QHZ VWRitibody is a

cl.ear| isfin | 1 Kk (K) .and | anbda
naman 45584 B 6 s R e O e St A lacing B e
in vivo.const ant domai ns. Dependi ng on the am no acid sequence
f the constant domain of their "heavy chains," (if
gff ecmbydimprt; e yraanized AHP antieds qompEises aned (W, direenfour, five or six of the
followirgl IS uen{&ere are five mpjor classes of intact
anti bodi es: ... 1gD, 1gE, 19G and IgM and sever al
CDR Llo%eqw%es%AW Sg@ﬂi Wg?fﬁlé ng i M/9rd e FEQIDANG (23 ferssasple SEQ ID NO:4
(Fig. 1A()|sotypes) e.g., lgd, Ig&, 1g&, 1gHA, IgA and
. The heavy chain constant domai ns that correspond
CDRL%S@quﬁ@QfISEQépé%SéEESISAéS of antibodies are called a,
G Vi strug
R L R LR (SERTDNO P (Rl P To o i
cl asses of imunogl obulins & e well known. Unless
i ndi cat ed otherwi se, herein the nunbering of the
residues in an i mmunogl obulin heavy chain is that of
the EU index as in Kabat etal, Sequences of Proteins
of | nmunol ogi cal I nterest, 5t h Ed Publ I ¢ Heal t h

.__L:L.L__ o I e e T o

R A~
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and anti body popul ati ons having a m xture of
anti bodies wwth and without the K447 residue. A
wO tapaatizemal Fc regi on" possesses an "effect orPCT/US2006/013780
functi on" of a native sequence Fc region. Exenplary
A), "effector functions" include Cl g binding; conplenent
CDR HIERGRAENS: SE1P0si16 iy 1BTC T ecept or bi ndi ng;
antlabodydgggndent '(If%( rrgdl ated cytotoxicity (ADCO);
CDR Hhsegesags AL PCHEMT SYOQINIKG whereih XdePlor &USEQJR NO. 23), for example
SEO IH R&S ' B cell receptor; BCR), etc. Such
Q e?@;ct@gs%uﬁctl ons generally require the Fc region to
CDR Hesequpmir of &bV YW $XX EWHIHR wherelo freiXhat pesitgon Gin Naat YoWdy D, and the X as
n vari ous
posiiof 334 B CSHIT R0, 20 o Adnfe sEOTBRRER I T Pt e
s@h\m@ﬁl& eeqaenceedpopndre gamematly gtesna\mtlamhtnmnammblshghuaﬂozeriable heavy
j d F
frame\#oglg %é{“%g‘l'shst‘%h as s%b%\gn]tugl? etgsféunlljaéﬁcg gs%ﬁs%g[glg reglglﬂes eo? h %r hglilrt chain kappa
subgronpE(M1 6B, and nelisiavgally dgpummae cdmtmms HRyf@hidikes of legian hedviy ORairfsubgroup III
a ; tive seguence human g& Fc region;
(V“nggﬁev%léoﬁe(g%%@g%&%& OWlf’a’C% ¢ region; and native
S@hp.lﬁmelﬂe hunprgiog Gy be Joi‘.ne@ torHunas Ig@bﬂaimnﬂait wgi‘mhj Wherem the region

currr of t he aboye.. A "varjant Fc
may be? Bl 8 BRE o e sttucB B Fia et Bt PR,
f Inonpréfadd eafbodinentt suck aisdadyesvaprifs tHeagiidble Hayvvdoidalh&e@fence of SEQ

BG5S AL TGS B TR s o

SEQ IV &IG: A(W16,F€ stioeva imﬂlgthS) ahich e@RhalBPOmPHides Onedst nfbre amino acid

s Y D 5 TR e e sSSP SR e

variabla heaty d@fign bl @b eultnoﬁaeﬂu@mmﬂ@ulﬁﬁtudoﬁgbspdstuuhs Md/oam e.g. M32L

e S5 EL5E B LR 9049, SBOUL, LS S0 B i

light ctratn a[‘rﬁ@cb ﬂiid @budnbs opSE@MD Nu3| 3082 b e healh ehapdrhiadhcidequences of SEQ
]DNOrJgg %(gr n wll preferably possess at |east about
gt y wth a native sequence Fc regi on and/ or
Mtpkbfcﬁﬂ:dfﬁﬁmﬁrﬁ@ﬂ&ﬂ7@flut&bdpﬁroeﬂ’éhmﬂ&b)‘(@ﬁi@fn‘e&ﬁ and nost
efer t about 90% honol ogy therew th, nor
o ks e AL OIS SdEH BB ik Sioap i (e Fe regon tha

1mproveMDCdeW@&ﬂaD£§QﬂE wherkin tHEReHiIRS R widtaliond & £t){)0$1@<ﬁﬂ 298, 333, and
iated reaction in

334, Pfﬁfgr[f?gc bk %&f}%lﬁ#é%éﬂsrngﬁrﬁae bestes PE%’@VBF‘EP"%“éESéCb‘F% re also US

PatentNECH:\’Bﬁ o(seBgPIeNat ural Killer (NK) cells, neutrophils,
and rracrogﬁlgges recogni ze bound anti bod on a target

cel olabfse LHBatF R PRPEsE Iy grs subsgfutiop ut tP%FCgféglo% W improves FeRn
bmdmér SQefdfdl HIBNe, 68 lek SnfIOF subBhhithiaftbaf\NXRein po¥iisifd34Ssuch as N434W. See
Xpr ess zlsg]RI I onl%/ wher eas nobnocytes express FcgRl,
also USFgﬁ?ﬂt Nogh #@SW BresECR expressi on on henat opoi eti C
Cﬁlg‘ S theSe SBHBES & ﬂth%r JairRe & 195 Ra88ind84d Hbstaystit fhe Fe region
Ki net, Annu. Rev. |Imunol. 9:457-492 (1991). To
that inczeases CDCOstiritya far ieyamle. epmpisiglableat @ supptitptianest pasition 336, ipreferably
K326AVdrth396v9rD§€e ASOEY Patéxh' &o. @524 draBi @iﬁu?s%glb begd)in US Patent
500, 362 or 821, 337 may be perfor med. Usef ul
e?rW@fm@érurr@mmﬂf%@ﬁara%@e%sq oqeprities thevarighle fight domain of SEQ ID
)
N2 B AN S8 16T e L i b irs
Fe regl@tf (i pyesenib land thpse comprivingsy ‘e@@blﬁwvjoéomrseslseltrratlnn NIQQA, or D56A and

i | j L. .

N100Admgr?]5e6§q K10 Qbﬁ%@%%éﬁf%ﬁ%é@% 8@%@%@@3?@%‘@%&1&% With alteration
M32L; @fS%?cA or Mgl hl'S9%3Aein SUKBXNOLs t hat express one or

r&ﬁéf 161 etﬁ angtg(lg P%g ! f or{ra'?r} gt; i;l-ﬁcvrl f %Qrgfdarﬁglzéd Ias a %otetnu%lﬁe%be of antibody

effector function. Exanples 1«5f hurran Ieukocyt es that

nmedi ate ADCC i ncl ude peripheral bl ood nononucl ear

cells (PBMC), natural killer (NK) cells, nobnocytes,

cytotoxic T cells and neutrophil S; with PBMCs and NK

ceIIs be| ng preferred The terrrs "Fc receptor or

I

o T 1. .
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the future, are enconpassed by the term"FcR' herein.
The term al so i ncludes the neonatal receptor, FcRn,
Wﬂ)vh(i(]ﬁ,h13'398 responsi bl e for the transfer of matePCEUS10963313780

b the fetus and i nmunogl obul i n honeostasis (CGuyer

stal lllt%?_rg.ﬁ is anpthe pRigHYa)| candidage f98$b§tm%) and Kimet al, J.
| Hﬁ%ﬁlﬂﬁlary éfs08f Qarkch 9 tedred enttRARRR B the ﬂ%ﬁ%@ﬁi ®Mlvariable region of variants
cytotoxicity" or " “refers to the ability o of &

based g PHE i@ comprisy Jbe aming ragis senypneds eof gl sprpe abfhe positions of amino acid

substitfRAPh A TR hdicald¥n TQJIP& @Wtyﬂ&ts oM @i @ RALAVRY 21117$v iants will have the
initiated by the binding o i rst conponent or At heE

same lighy;¢paie pethat o5y em (Clq) to a nol ecul e {e.g. an
anti body) conplexed with a cqgpatieantigen. To assess

conpl ement activation, a CDC™assay, e.g. as described
i n Gazzano- Sant m‘mnmamum;n_ztdmamm@@ﬁﬁzoz 163

( ¥9967; red: ngt-e=—chata—Fv—oer—-seH
ar |bodyk$‘¥v cﬁént <L 5 s é 'ﬁ‘ég‘\?H and VL domains of
ar ersio. (y SRMES i RS are present in -a

6fr 1 || C II\,QU AT | il T

sifngle poI ypeptl de chain. Preferably, the Fv

.41\11&:1106 . .
T PP Al vmen linlkar
I TTITC

(5 I.Iuc Iull.llbl COTI T \"3 et
lyp E n \IlI and \II gwn ZQ‘BA'QErf,gAﬁ{é 1 :::bf ;na r‘E\'I fn

o
p—
O LA =

b( CTI vIiT arl d oIS Crt T TooT T A=A
f('f m-th N :QAI red—st ZJCt el foranti-gen-bi-ndi ng- Eor._a
r eiew—aP WAL, ¢ oMLY 1y 192984, BISAA BR3¢ ol ogy of
Mirdocl ﬁﬁ%Ntl(?Olé\nWék voll 113 Rosenburg and_Mbor e

edid? _ SpProgNi0e) M?ﬂh, S9&@=w39&$r\kE33% K3349- 315 (1994).

ThidS t epnD5&, NS 36320, 904 152984, ESRAIK3840, EBFSIYM35SL

f 11agnent D564, NOOMwWMBEht 3984 nISkasAdKIsgAsies, whi ch

f 11a8 e nt [B5@QND00AS ML IE9aN Y [sedsal EB3vAardsad, &sskmai n (VH)
cannect gosdapNaoolai GE2E.GI90A NiSYRA| B33k £ xdermikArdaVi)4wn T he
sane pollypeptide ghain (VHgssL) - By using a IinkKer

Mgs 1 S tloo short 1o alTow Radshi fig; PeLWEE R3IfE WO
domai NS |gEsAl Reogae chai m, [ the donai ns are torcedto

pair Wi tigobdke commpl enent ar krdanmisng kabsaRasdAer chain
and create two antigen-binding sites. Of abodies _are
descri bed nore fully in, for exanple, EP 404,097; WO
& prefesed humpnigsd 2HA Gemprses?HT. vlrﬂrve@ablq\leahr dowa@queseq_

DIQMI*@%SSQ@A%I&R%&%}(&@%%YWY KBS rPRBS ASGVPSRFSGSGS

as _used herein refers o an ant| ody

GTDF ol D A S G AT BTG RO RS S TBMG Bud oo,

laﬁdzH’ﬁ O JaRsliyhédvWpdon®it dchRgies conprising the
\p ul ation are identical and/or bind the sane
EVQLéf‘FﬁD

%Y@BGG%@@&MSQYWW@W&Q@Q@WWNWPGNGDTSYNQK
FKGRF@ISWKMTDQL@M@QHRNE@TAQ&%@&W??@NQ?WY@\FWE@@%LVTVSs (SEQ
such variants generally being present in mno
ID NO:@punts. Such nonocl onal antibody typically i ncI udes
e the
o L) G RO AR b B SN phishs tagchain
amino agid edBeRce: was obt ai ned by a process that includes the

DIQMTRRPS
QUIEEPSSLLEN i iRl S W LB AR vorasoss
GTDFTF:ESI SéQSﬁﬁFéTYHE@%ﬁ@N,RR ﬁQﬁ%@FﬁKREXAAWSVFE@PSDEQLKSGTASVVC

LRI RIS SRR A g vacove

HQGLS§P8WK§FR§RGE§¢SEQJMNQI3D}NA clones. It should be

hat. th | ect di
R BE BP0 HhlrdPlng 1 SR SETSERTRIRL 9B e ove
EVQLV@SGGGHVSQWSWWTPTSUNMMRQ&PGK&}EEWQ&MYPGNGDTSYNQK

eore o L L TRV A R S BB GEhLvrvss st

GPS VFRILARSSK SASCUTAIAS JOE VK ITY FREPVTOS W N St AL TS GV P L @88 GLYSLSSVVT
anti body conprising the altered target binding
sequence is also a nonoclond#l antibody of this
invention. In contrast to polyclonal antibody
preparations which typically include different
anti bodi es directed against different determ nants
(epitopes), each nonocl onal antlbody of a nDnocIona

T |
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technol ogi es for produci ng human or human-1i ke
anti bodies in animals that have parts or all of the
wheosan1isngrunogl obul i n | oci or genes encodi hg hPOEDNS2006/013780
i mmunogl obul i n sequences (see, e.g., WO 1998/24893; WO
VPSSSILG9QI AN HEPS N ORE DEEVFEFPK SGDKITHICPP 07 ARELLIGRIHERLAPEKPKDTLMI

Sl Ay S SRS vuscowx

GKEYIRCKY§RRANRARIERANSK XEGQPREPQWVTHBPSREENEBKNQYSBTCLVKSFYPSDIAVE

e g B P B S5 B SR oo

PG (SEB,IDAGOSOY; 5, 545, 806 5, 569, 825; 5, 625, 126; 5, 633, 425;

?{;‘g) hs?gg‘gféﬁfo nanEB‘ﬁ%%f@“@?dygs%n&ﬁ%fe Jé%]gg%f_iab%eglgghé%lain sequence:
DIQMKJI84).5 AMPGDRYTITCRYR ISVE Y LBIOBY QO KGR APKPLOKDSNLASGVPSRFSGSGS

Fi shwi | d et al ture . .845- 851
cTDFI3SMO AW RENEP B ERTR YRR (880 130 B34
(A0 mintersrant bmsc, 11 et Lo
: - e nonocl onal. _ant.i e
TR VRSOV OREO TR S er TEo iRt GEPoRELEWY GaryPaNGAT
SYNQKFRORFPGVORYKINGG )Y IQMMALIEAERT AT Y CAR VLY YIHR YWE¥PVWGQGTLVTV
and/or light chain i1s identical with or honol ogous to
SS(SE@&P@ﬂédShdlng sequences in antibodies derived froma
PRhdrk G a3 RAOHE S5 PI anBBbdY NP4 BtabtAn@ooBR il th&WWoprise the light chain
anti body class or subclass, while the remai nder of the
Mmﬂo%ﬁbﬁﬁFﬁyals i dentical with or honol ogous to
DIQMT‘(%IYS%EERWGDQWSYII}WYQQ@G@N@LW&ESNLABGVPSRFSGSGs

TDF S TA e SR MATAF P PGSR oK Ch R WP QR SaTASYY

CLLNNEY PEHIK WtId\QYN&PS@$@NﬁQEWTE’(%ESKES*T‘E‘SICQSQ‘IUI‘E@KADYEKHKVYACEVT
6, 567; Morrison etal

acti vi U S. Patent
HQGLﬁﬁHa‘éTKﬁéYﬂGECAé%EQH%EP 15UsA, 81:6851- 6855 (1984)).
o n] '@i?erﬁegvy%ﬂhh bRt %ad Qefquér[& Bf &5 IROL1 ot NCl ude
rimati Zed" anti bodi es conpri sing vari abl e doma
EVOL SRRSO GeHY BPHESNEL LONb AT EE OV UE R O AR AR BN MR GNGATS YNQK
FKGRﬁfISVBk@K@ﬁL@LQ%LMﬁﬂFW@XRWWM&PQWG@@?WWSSASTK

ynonol gus nonke and human constant re

GPSVI?é@&’éﬁES}IS GBA PRECNY KDY FBEBV FEBVNSGAL A Y; WM%GWSLSSVVT
VPSSS‘i@ﬂ’dggfg?eS(\lﬁh NTW@@EWW%PP@P%P@EL&GPSVFLFPPKPKDTLMI

anti at contain m ni nal uence derived

SRTwamﬂsm%@FWDGVWM@ EQWTY%%%TWQDWLN

%%‘1 @i% cﬁﬁﬁﬁﬁ&}@ﬁiﬁmﬁﬁ*ﬂm HACLVKGFYPSDIAVE
GKEYEE?NEbd I C reS|dues froma ¥ rvé?rab | e

WESNG&EEUNWT"RPHE?LD@E%FETHYSHFBVW@%R‘H S NMIFBALHNEYTQKSLSLS
riabl e region of a non-human speci es (donor
PG(mﬁ% ﬁod(? such as nouse, rat, rabbit or nonhuman
pf Gmtelnhdvuomganuhedlm thes ﬂsq@er@vefnt e r@ciuce prfiferptipsy of 2 expressing
J fleRib (réﬁﬁv} liferation of
o i GRE G RSP ST L BRI il oo
Bcdhmmwneamﬁmdmmg>non human residues. Furthernore,
| t 11,
AR R B £ TN B SRR B cam o s
determanad bjomiyiard'ﬁpqmmsmmays‘ puchis bm@ngof@nmdeVifmgfr@ntatfmrof DNA, cell

shrinka%ﬁdﬂgtgo a zf) ld%%lﬁ,g rt1|cuS {érggcﬂe rta%m nt ne%@lﬁ foI’:Fa%o{;' H{%&Hﬂﬁ% vesicles

@dhdapquﬂm@dmyplcally t wo, varlable donalns i n which al

a]%ggwﬁa&%sa larle%gghy B tergtte %er% éﬁrﬁ%{ﬁcr)t%- r{]%tealg?lggg(? 000 dalt%ns composed
of two ﬁiehtuﬁr lightitp bigidsiaad two 1ad>dt1czﬁﬂ1edv51 edRainar Each higlgehaif isdinked to a heavy

human i nmuno Iobulln uence, C for FR.
chain 1 gpfe povplERBTIdy Do, HENGHE sRRPEof ﬁwﬁdﬁﬁﬂg%ﬁz‘@&“awnsgwewy
optionally also will conprisg at |east a portion of an
i mmunogl obul in constant region, typically that of a
human i nmunogl obul in. For further details, see Jones
et al, Nature 321:522-525 (1986); Ri echmann etal,
hbture 332 323 329 (1988) and Presta Curr Op.

PN NS NS A NN\ ——r .
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nol ecul e, such as a cytotoxic noiety or radiol abel. An
"intact antibody” herein is one which conprises two
W(amm/gmosbu ndi ng regions, and an Fc region. PrE(ﬁFUsh)knyolnso

he intact antibody has a functional Fc region.
chains Of @@Ftﬁ@té@mu&qﬂqb%wotmes oﬁ@hthﬁaé’ﬁ’ aphlighh ehain glsgeias ieglﬂleréy spaced

intrach@inl isSRREbAdRS BREAQKy ERGONE hefle Eﬁ%aﬁaﬂgmw}a RilotvtPby
nat ural environnent.” Cont am nant Corrponents of Its

number gff cqrsiant domditiso fadlisheshainhas eyariable demaie atgoe e (Vint adfepestant
domaitt i ofleARRARE dohseitt dbABR BPRL il HBES aﬁ%l%d (VEE R Hede PR¥int domain of

and may I ncl ude enzynmes, hornones,
the heapfy ehaish, Aptholight haimysriable deredimis ebignad wish Fagtveriablel dpmain of the heavy
h r
chain. %ﬁgltﬁ{gr gr?réoge{lgi%gét c?;[\g rgg%ﬁebgl tgg(? }61%9 %{?lﬂcé {)etggea\% ﬂgh{ C%QIII and heavy
Chmn%ﬁﬂ@ﬁﬁmmmu by the Lowy nethod, and nost preferably

R B PR  ld RERE  Rghe
extensizigly moearched awgg emibeditpand s vedd i tls;lmmlmgmgd spstpﬁcny of each particular
antibocﬁﬁ%t}%?;%tu&g?r agng eg13 o{vgveg, Co\gagq%ehts%ssno}/u %verr[lﬁs d&n utecLlJ g]r%ughout the
variablp ﬂ«weaimrqf apgibedlie. dblls yonceittatedlin thteaisepmehts ohlktl hylpeanhalﬁ@rﬂeglons both in
oL 1P St a3 LGB RER 55 v
domaing axei ceiedrtenfranveiwlotk mglbnsk(ERspr FhevdriablOdethaiay df Inytjve heavg dgd light chains

each cégﬁ)gi:s%fog 1?32% Blga)iopvt\f'&:gllaﬁ goerl glgr%g({nuélogaepteg%?%%e nle)?rgariable

regionsp whichvidrin ImpecMeqmng,ancaintsemabasmrnmg pmte)fahe preticet structure. The

rvarlabl ereo
rypere AR AT, B BTy Bl ity g n, win e
hypervambleg@nqns (ﬁtompm c&hhrbhmr& cpariand to&lﬂifbhﬁlﬁyn whhehtigesindify site of

e al teration Pr ef af fi
oo R R A S E - T AT 1 e . Publc e
Servmq;)Ne’meBlll Iagtinadsfaf HleilﬂleBetﬁ@da MR (l%ﬂgeﬂ‘hﬁf&nbt@lﬁmomﬁﬁ ar@hétYnvolved

e BR8P S BHOEEAE S KM shciption o
the antiledydn mhﬁa@d;&defpbﬂdbﬁt}te]l!ﬂirldmﬂtokﬁiﬁy oA, and VL domai n
of .CDR and/.or franewor

Uf Ll ggs%]og %aélggﬁl g;:.s %ﬂ%ﬁrﬁ]g&lél{ltl%l-blrﬁ}ngéra&ﬁ?nts calh:d "Fab"
fragmerﬁe,&dch vGdh smgﬁaoanﬁgan&ﬁl@ﬂng%&&,&n(i i %ﬂi)lal "B l’ftagihelﬁt wiitse nfo@eflects its

ability L_]?gg/sf%éléa %(88 4 AL thegla)teta Pz%beh ragjneg{%ﬁ%qwo antigen-binding sites
and is silﬂéép_éble BBersstkﬂlQ Ql’ﬁi)gen and Hawkins et al, J. Mol. Biol.

889- 89| 99 ‘Treatment” of a sub ect herein

Fe‘P glet%‘mﬂwﬁ%ﬂflﬁ@ S3Enent dhaf containga semply aEPngTWP%{’éttqnénd antigen-

blndlngO;ﬁte prmyegioabmsgts B AGitHeL6f ond QS P chaih HARHe Bht EEBABEBHIE domain in
h de those a read%kmnth a.lBD as wel| as those
tight, “‘?‘h?m B pefBDisinys pigiatenthad (e dugrib@crvarbledemps of each
variabld'ynaltin@rabei6 Qefitic A8 BRGEBEbAGInE & dAGhd fueradoBPIR IV, IRYdiREr. Collectively,
redi s ed or susceptible to the IBD. The term

the six YPPRYAH %greglonstcpléfgrt antiggn-bindingSperifigity to;ihe prdibgdyn dfqayeper, even a single

variabld d&iaﬂﬁt@ﬁhdﬁf UL PY &nhpHBink @nlg threﬁyﬁ&béﬂaﬁl@trég@ns spRadk k@ tah YRigen) has
curative treatnent. e term"i nunosuppr essi ve

the abﬂ!éig@ﬁ?‘mg'aée qpd bindratissnralthereh ath Iowex afkimiythgyhe afierbinding site.
S ?ﬁ@ﬁ‘&f{ﬁenf Jlfbtcoﬁ\ﬁﬁls 18 SRR BRRinQr HEB M dhlif ah Y AR con(sjtant

stem of the su éect being treated héerein. This woul

domain GEHM& dhedgpgtchpipekab ﬁagm@@gbﬁf@ Sromdipb drgmentyirycbiasidition of a few
remdueéjaﬁ\fm: cﬁl%gkﬂl SinfnfRlof B RRHG %ﬁan‘?@*{fl d@[ﬂ%lh gﬁ‘:ﬁﬁﬁg REEG T eysines from the
MHC ant 1 gens. es of suc gents 1n el ude

ant1b0d2 hlaﬁv‘f Iﬁ@ﬂ@ Baby$H & thedpsighation é@relpjm Hab'di whish (hs egstdifieSesidue(s) of the
constant %m&? I\%% %%?orgzgge% (’t:l}léll Lo uﬁt %{a? Z%da%{llfo%gurlagrﬁgﬁﬁsl o%y ere produced as

gl ucocorticoids such as Cortipsol or al dosterone;

anti-inflanmtory agents such as a cycl ooxygenase

inhibitor; a 5-1ipoxygenase inhibitor; or a

| eukotri ene receptor antagonist; purine antagonists

such as azathloprlne or nycophenolate anetll ( MVF) ;
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IL-2 receptor antibodies, and anti-interleukin-6
(I'L-6) receptor antibodi es and antagoni sts; anti-LFA-1
wa@nitchoddes, i ncluding anti-CD I a and anti - CDIBCT/US2006/013780
. EﬁiFOd'eS anti-L3T4 anti bodi es; heterol ogous
pairs of i TSRSAS Gy Ravg Pigsgeystineshehvepn dioty weﬁrélseml@# euglings ofantibody
fragme3tate Ad0&kn&kn.ant i - CD4/ CD4a anti bodi es; sol ubl e pepti de
c§%%a|n|ng a LFA-3 binding donmin (MD 90/ 08187
pUts Tghichainy” o6 nsibydies{imranosiopHine)dron any ysftebrais spgcigsroambihassigned to
one of aLdi@kly bRt (P& cdned { & \!ﬁﬁ: Py
fron1tze hostyE FK5OGﬁ%&S&%%gg%ﬁa%épg§§ﬁ%uc| Hihin sequences of
&wncﬂﬁ%%V@E%Wgualln rapanmycin; T-cell receptor (Cbhen
eD@éendl §1 the ﬁ‘ﬂnno DN s u&ééoﬁtﬁé&mst&%%?“na §gﬁ§gt§%€\?rgc§iljms ” (if present)

fragnen (O fner etal, Science
antibodjgs, C@l@!vel%gelzﬁd t9 giffeseiyelastant Thees, argiive maj@21a6sko eign)ntactanmbdd@s IgA, IgD,

IgE, Ig@lz{rfa:ké-ﬁ@nd s%’foﬂﬂés@ggﬂgiélﬁtg&gﬁgheﬁmﬁﬁglﬁ a (E Rgrg%s% e.g., IgGl, 1gG2,

anti bodi es or | munoa
IgG3, I@Gﬂ»ﬂg@eﬁ\?ﬂ &2, Sldbe hoyy Rlzgyn @Iﬂﬂaﬂwglhaya thﬂfrcemﬁ:*a(hmm the Idifferent classes of
tibodte3-afe chited L9 8 “%
antibo e (:;1 5o % ag éﬂ? Zhd Erlgsp?‘,& %1 % 'Zﬁeesq\?\hgrl tﬂsknlwtureT qn % tl(l)rr: gllmensmnal
configugitignagfaliffesent hlaﬁgﬁ A mtlmu@@w@ulm eeptetirknown.ant i - CD40
| Uﬂi@s@ %d{cg(%} ?tgiéarrv]v ds'e ?1%165{1%&&1 2 K] 91? re%1 1tle|s grgagllér%rsﬁﬁ%flobuhn heavy chain is
that of tjgg@@.ugigx {s1983Yat etivbfapuestabf Pn}temls Wmiquo@z&ﬂfnt&éa? Gth&Q. Public Health

Serv1ce ﬁ%%ﬁmz geﬁg‘irﬁéﬁﬁ cﬁéﬁh(egdg] b (FJ 18 F%prresglchglggﬁaigg E?rgp,by reference. The

“EU indpg(ps 0G0 wiefbrs &sthd (e6iBe: nuﬁtbennmme oy tg@u EU agﬂsady as
e bstance. t hat |
glfhgseerﬁt f;@ftegloﬁ ]?I‘E:ﬁel(; 1is Os%d gofdseH aq a[él peélﬁlg:illa?gl CE grélglmunoglobuhn heavy chain,
includinjtive sequicoee Kefregiens higd vafitre Ft exgivns. SAlihot ghthkebubdarieis tide region of an

O T T

from arj ywinopedresifiud af stittinéIysZ%eﬁra‘pmuPnoES(Hgﬁﬁé Ga.rboﬁﬂldetﬁrﬁﬁﬁis figereof. The C-

. ! . l,ecul r enz [ active
rmingP e B8 FERAL FEPIORR S el SRFH T ooy Degpmoved.for
examplé, dadgmraspmedsictidnar gwrfficatfon’of hemiﬂﬂ’c‘b&}’ apleyu’emmb&gﬁﬂrgt eénginSeridg the nucleic acid
cancer

. chem 0 un r ncer. .
encod: Qa‘qﬁgﬁfﬁéhag‘r‘mgﬁ RGP a‘SCC"’idP@EYaaéﬂ?l%OS R o PR ey comprise
antibody pemitagorssira aagm’mesmms sendnet, antibbdsgoipoiaidna Withl 8o K447 residues removed,

ates such as busulfan,
and nc SRRt i R pRAROES i Gt fBeka i
b’er‘fmt:odotpafc mgoiﬁt;gssafseshanweﬁwcedmp@n aﬂi}iatﬂeﬁsﬁ@.&ﬂce Fc region. Exemplary
effecto?FJ@Xﬂo%@i,H%r%lg e glfiﬁlg} cgﬁng% %]e Snt éy?c%oxwﬁy, I-gc receptor binding; antibody-
dependent q:eﬂtrgddemdphto&phmy (aunccte pﬁagocseﬂbhs mbem@gmhm@&m@m@me&%mrs (e.g.B
ace ogeni ns_(especi al

cell recegpo'r ) ({lgt A %ﬁﬁlbef% Iﬁ{lncé]ggﬁ,ﬁgﬂegil y require the Fc region to be com){nned with a binding

domain (ed. iaaiBtibbat vasibhjeli@tad)AaDRAVe alseds@i@gations MARsNOhEih )hsclosed for
examlbeta | apachone; | apachol; col chicines; betulinic ac
P canpt ot heci n (|nclud|ng t he synthetlc anal ogue

TAO}M)‘I\% @alﬂel(cblF&‘éMEh Niomp}ises GPAmihéb actd sedud e &deibal to the amino acid sequence
cetyl canpt ot heci n, scopolectin, an

AR( 1
ofan FCé"gé%f?m‘B’é T NBRYGPIuepepgRankq tRgionsAndluds ¢ aatjve seames igsan IgG1 F
region (Ao labdl ANGotypes); %Q@%%Ecﬁéhdé huf@h FR128%] Boig) %atl?\‘ezs@(lil&ﬁée%uman IsG3 Fc
synt heti ¢ anal og ues% podophy IIotOX|n podo
region; aa?é Pfive sesmese By rppn Lot %?g}am 9‘@:?"?113&5 opfarelly eaghiaipg yenants of any of the above.
arytarieegdich” tord &Q@M%n{ﬁerﬁ% whilf Idﬂféfsq;olnnhat of a native sequence
duocarnycin (inc d|n t he synthetic anal ogues
Fe regiopy vitteepf aiepsispp anpinp jei @P@ﬂ?&ﬁl@lﬂ osferablpensor mbiegiroiapid substitution(s).
Pref frie elint ¥l Rgiok RANYIeaL 2
' erat)gﬁloranbumlgmch ornap%%%?ﬁ%gg£%8%§gﬁ%§ph%h%%i%anmnmsammmch
estranustine, ifosfam de, n¥chl oretham ne,
nmechl or et ham ne oxi de hydrochl ori de, nel phal an,
novenbi chi n, phenesterine, predninustine,
trof osfam de, uracil nustard; nitrosureas such as
carnustlne chloro;otocin fotenustlne Ionustlne

. o s o "

.
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FU); folic acid anal ogues such as denopterin,
met hotrexate, pteropterin, trimetrexate; purine
W(amm)b/agso:such as fludarabi ne, 6-nercaptopuri nePCT/US2006/013780

nggrlne t hi oguani ne; pyri m di ne anal ogs such as
region 8%8 FoRPn of 3 BUPtPARPLIde ¢ & i5Am photRIe taholgen pmino acid substitutions,

and prefatitay fbh Bisout SHedS MU AR acid Quslitutibs 4 DSive sequence Fc region or in the
enoci tabi ne, floxuridine; anti-adrenals such

Fe feglal?ﬁ%egl?aﬁ&n ERQiyDePtsis. The YasieniFs regeqnme@mwﬂ@referr@ly p,oswea af least about 80%
homoldg? VBN SIR0E sebiilde RS rdgfddl AnBlof witk lafl e 3%%% g;gi?eé;t polypeptide, and most

dophospham de gl ycosi de; am nol ev
preferaply oy 19@65%'4%“ 990Gl qay éherdyetlyt merp prefarablyyit rastiab@in83% homology therewith.

e d&ﬁtfb@&ﬁ@eﬁ)endéﬁtf c@fl ‘ﬁ{&iﬁf&d cﬂ@tﬁﬁ&@”‘éh@eADé@%ﬁg g)oanc%ll nredlated reaction in

el fornithine; I ptinium acetate; etoglucid;
which pengpegifie Cyt?fyﬁia @f;&&? Ehate%prqsaalm regraters (FeRw) d@ Nlamei,l Klller (NK) cells,

neutroﬂﬁﬁé’ ta?d“ﬁh&‘éﬁh@&sﬁé&n@m@ébdﬁﬁg %ﬂ[ﬁ%!aﬂcgn aatE%Ft%n sulg)sequegtly cause lysis of

oguazone m t oXxant r one; raerin
the tﬂgﬁ@ﬁﬂo@h@a&fimﬁy ¢ehlefon mediating] ARCQLVE cails, dxp@@)&mlﬂ]mmy wRBereas

r
mone R B R R Ao o DRSS D S
Table 3rqnipagpciod of Ba\z:ts?hlandaﬁmes ﬁmno G Franinoino: 415@49@(2199.1)(: Taasseks ADCC

act1v1ty oﬂl %leGﬁQ Qﬁnte%st an zg vzt IF(E& %rSOt [ E%h%at\?{n?cpg%qu IUI’$ PAtent No.

tri chot hecenes espeC|a OXI
5,500,363 p1 W3H 387 amgj baprgiermédn d)spquﬁEbtbacells foir meﬁfaissﬁlﬁ include peripheral blood

monom(cﬁhlr[?g %%J e) alnEi\]jta‘gér oni f I\?I%) H ﬁég}aée?y’ 87 38 il ADCC activity of
the molegadeyaf ggcprcﬁe mapbaisiasmdiidevd, €A, m—:f'an)mal nfodeltseqhas tHabdkildd&d in Clynes et

[ (TAXOL(r)), al bum n-engi neered
alPNA%é%gAg¥?§26gébgbg Iatlon of paclitaxel (ABRAXANE(tN)),

a Hdmd@aféemx edlls’ (ﬁ@&éﬁH'CERE:{ thjtlexpredslons antiie FERs #id perform effector

functior{sh 'PFe%ﬂM e ceﬂeerxc Psta? R Ec‘?y}%l& ax&d;qg%% %ﬁ%ﬁﬁc € cﬁ% Ifug)g{lgnn &xamples
of huma(n\r@LkBAN(s rtl)a) mecpatamnﬂmmcmeqmﬁphm blovPmdfnircledr odfs QP‘BM@) natural

T NN AN s (AT T A —

ditla termex dt escepianl LOTHLRT Ate usdi 6 Ag3tel ateceploRMEI RIS kEthe Fc region of an

i nhi.bi tor Rl
anibody A TR TR 1 ST e ica T By ok, Morsutrooreliesd B s one tha
binds arr lgGianGihody angadxmapmljtma asdintloddslracepos epihabby1, s&lﬂm and Fcy RIO

rlvatlve f any of. t abqv as we
subclass%g ﬁld? Iagns 3 8]? éy Eﬁhc? n%gygs%rﬁ%qgto% F@ﬁ@jeceptors
include EWWBE WCa‘taltmglref:@ltora a0 ORBRMBAart NEHiBiRYg @Eeptor"), which have similar

R A
FcyRIIAt copmtngen hnmlﬁg)teﬂmﬁor\l\yrbﬁn@a@édl adativatibmm Ol (DA G H}t&plasnuc domain.

U and | eucovovin, Al so. inclu
tivion o i Eett 0 e S PifE Haing Gt e e ORBYD n s
cytoplasnnxgd.dmatne (sed BaE Anbl. REK Imminol. 1503-034 (16978Y freRE Se %fvaewed in

neg that can te the growt h of cancer,
revr 0L R By o e B 7B e s e s 3 999,
and de Haneatal(eNLab. TipyMemY243830081 (BISS GHeTRRY, Y&fudm@ﬂﬁﬁplo%% identified in
ncl ude anti-estrogens and sel ective estrogen receptor

the ﬁmrﬁ&a%?na?favaésee SERGS™ "FeRk| histrith gTheriesm alse anefides the pappstilireqgptor, FeRn,
which 1s(rts@6ﬂs£lﬂ’d BGthAERhNRAPE S 135 ftlﬁ@tus Jnalngﬁlhlfu%fb%uhn homeostasis (Guyer

é ég dr ol oxi f ene, ~4- hydr oxyt anoxi f
etal, J. 'F'r“&?{ flLAaS7 (EE prckivin ety J. dmpaanog 24362309480 one, and
f@fnﬁi‘l@rﬁeﬁf‘&pérﬁéﬁ%ﬁg@(a@” or “@ﬁb" PEOR8RL &S mﬁ%c'ﬁ{qu Slne a target
receptor down-regul ators (E f; estrogen rece
in the presgicy 9b prmaplamest; (Fhe gemplamens g@twatmn p(amt@ by, thfalgadln§of the first
com; oo,
PO B oo B (PR Pkt SR o o copnae
(LHRH) agonists such as | eWwdrolide acetate (LUPRON(r)
and ELI GARD(r)), goserelin acetate, buserelin acetate
and tripterelin; anti-androgens such as flutam de,
ni | utam de and bi cal utam de; and aromatase inhibitors
that inhibit the enzyne aromatase, which regul ates

ey
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pharmaceutically acceptable salts, acids or
derivatives of any of the above. The term"cytokine" is
wa@2@enesdg termfor proteins rel eased by one crCT/US2006/013780
. ulation that act on another cell as intercellular
antiger}, o a5§e8 OMPlEMSRhIF RGN a S{hnstays ok hdescribed in GarpmoiSanter et al., J.

Immunﬁpm%m 16@(1@%)9!‘1%9 lgbspe(f\;llﬂﬁa)i such as IL-1, IL-1 a,
L-4, | IL-6, IL-7, IL-8, |L9 IL-11,

| lelﬁe clwﬁyé or sgRy’ a'éﬂbﬁ@y frrRme RSPy the Dl aRd X dothainseaf antibody,
whereih Hreé RBinEHE ?Faé:éﬁllt ir?]l; iﬂ‘éﬁ& g{p!zptféle CIRHE Pr@8rabil Qe &gﬁ) @ide further

a nutant con l'on I n the regi'on of
compriggs ja PRLypeptifiginkes/kedvaen thsi Vading § . domns AR eg@lfﬂﬂ’ﬂ}e sefhgro forvtle desired

StI'l]Ctlll%:kOIl a%tlgetﬂm . F8: E?re@e\y of %ﬁn{égelé?’luc gﬁjm he ?’ﬁanﬁacolcégatof éflgnoclonal

factor such as TNF- ao ot héer
Antiboqligss Yy H13i K@Pmrg@dll_\{q@mm& Soringén- \Gralagl NeWLYOYKa‘l@ 2696315 (1994).

hﬁ{e%rfh "dfab&hésefe@rs(:%%ﬁléﬁ %%1b5<§'ﬁ1%a%91%ntts FV?OI %‘1 1F?nut}11231rggl,]sges, which

nat ura SOUTCGS.OT romrec nan
fragmepf eprengise ah¢ayy-elwin vagatde donvan 6h) sorméct&d’te atighiticligin Sﬁﬂlldlembtham (V) in

e Y T I ——
domaing e g sz chaigethe Jadineese farvdd &glatrsvith lﬂm&ﬁﬁ)lem}'ﬂftayﬂemﬁhs of another

chain an&éﬁéﬁﬁ@% anﬁ% féhn& S tgso lD?{ %Lﬂl %?e d%f?rréb gﬂ%\?ﬁ fﬁgﬂ u%f %x_ample, EP
404,097 Y¢D Qaie djlfglnmdg{dilhgem nmﬂmzs Natl.ecall.Si. ©5A 90k 644-G443 §D3).

e n_qr h.hormone, N nethi onyl .
R B RSB T RE S BH Rbetaion o
Substanpdlf}'dmhlygme@hs loibwdies j.et thy irclisiidval antibskits icGipidin@itSpdphlation are

[ st radi e-repl acenent thera
identicdl gllaﬁlgg bgehﬁstﬁess& e%l%pé@l’ c{a@ E%ﬁ)gssﬁj&? \@Hﬁlgf é}ﬁtd‘{l%’ﬁig?y during production of
the monwrlopal @lltdioéy, smthvbnzmst g@nahlly bergiptds@® indfli@or 2founts. Such monoclonal

it L b AT PGB SRR S
the targgi-hmﬂniaioilypg)tide saperee (vAsSitYainedidgl alpkticess fHaZ inBl@dd e HBIB&ion of a single

target bgnhﬁgg I?Peé) 6?enseg%e§%eo ’%‘%‘% ggfuabﬁlﬁ?cé&gepnde sequegcees For example, the selection

process gamlaidhﬁ :re&pﬂm’mhdf g |u&1qﬁe ﬂ@lefbftﬁﬂ ﬁ)lblﬁr,ahﬂy rdgd:ltheB Sﬁ%ﬁ:ts |a\pb61 of hybndoma
rran-1n it subs and t hr onbopoi et i
ctones, Bt e B ey hiend B AR B AG141 esopt Gtdress o ipiae binding
sequenca a&druvecfhirtlsn viretals fop Exafrrfpmnor 1@@1@0@ hffiaint foE@k l‘,argéﬂ kd Min@in2O the target
b bi ol oqgi ca tive \Y; ts of the native-sequence
1nd1ngﬁe%uen 0 1y }?%Yedg Pﬁ(éiu tipﬂ %@108 lrrF,QO ?ﬁf’dté dgmunogenicity in vivo, to create
a multispevifid aﬁﬁbcelgzwne afd that dnetiBodsl cohpisiReRIHIkLA Hrgét ﬁﬁ%ﬁ@ SedfdnBe is also

and salts thereof. The term r owt
amonodiéial b w0 ot Jp beSenea bPat BB AR oo aich typicall
include diﬁlefet!daatlbédws dexcdtipleginst AFR Mt CetFBWAE (hR6HeO! each monoclonal ant1body
vascul ar endot hél i owt h

wt t
e Sy B ik SO e o L S
their sp@ifﬁttﬁltl&-tmdiﬁélbﬁ& ant®o@YrbpatA6hQe a&%ﬁ;ﬂk@&@ﬁﬁﬂhﬁﬁhé@f a?é’\@ cally

such as_TG--aand . insulin-|
uncontawn&(ﬁﬁ ﬁy Pé&rtlwupog;mhnq [he @?i}@?ﬁr"@ﬁ’éﬂclé’lﬂiﬂﬁ indcpiey the character of the

antlbodmtbeﬁ)g obteigéd fz‘(ﬁn f &Q)tsﬁﬁtiiﬂly h&ﬁ@eﬁ&ﬁ?ﬁ@uﬁ%ﬂ&hof%ﬁu odies, and is not to be
nterferon- nd colony stimnulating

Consmlefiéﬁ fegyigng @S@écflo%?féh? %b?ig((?b’ apheagiecnasmethng. dGFpxample, the monoclonal
tibodigH 18 BehRE ¥ RedBEIORIR

antibodi tanul ea ec TaReaag 31% Q&}:&% (n%ﬁeugﬁ'r% lé?ﬁgde bﬁ/ a vatiety of techniques,

mcludm&rfmanpla&eobybpmw%oqdrz 6t &oblsr 4t pbriNanae. 256K AT Deiarlow ef al.,

AntibodRS: A LBRHES mpﬂtcﬂ %@Bld“s‘f)hkg ﬁ%&ﬂﬂaﬁo@ﬂag I%s? ! 2?18 Iec? v\%%‘f% Hammerling et

active eqU|va ents of "t he nati ve-sedquence
al., in: Mogesletal Anterigelindgl-Sgihtineidowat 563-G5i oBisced, NY , 1981)), recombinant

m I
0% S A 01N 85808 JHORLIBREILLGRR g clston .

"integrin" refers to a receg@or protein that allows
cells both to bind to and to respond to the
extracellular matrix and is involved in a variety of
cel lular functions such as wound heal ing, cell
dlfferentlatlon hom ng of turmr ceIIs and apopt oSi s.
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infliximb (REM CADE(r)), and adalimumab (HUM RA(tm)).
Exanpl es of "di sease-nodifying anti-rheumatic drugs”
W@rosDMIBs" i ncl ude hydr oxycl oroqui ne suI fasnﬂ:nnsmwmwso
hat r te.. unom de, etanerce
aturo B0 he o P Mt - dfirot g 6813%9i7t(§99(1br851h)1 S oV ol Bil
338(2)2ap-BS0 @omrms&zu o). Bzo%i@%)d@b?; 163 (80001 SEIRREL, Poc. Naz. Acad. Sci.
and topical cycl ospori ne;

us RSB IRRE S Rorelfe 1ol dolbnyet Meiagsh o 13202004), and
technofoXies foMpdducinkhfimatk &)hunﬂnJhké-grﬁibgtﬁes(lg 9191%)11); tha lﬂl% g%l WPl of the human

salts and derivatives thereof, etc.
lmmunf’ﬁa‘i”ﬂhgtl%r i 2959S eageding hAmpimPEneglgbudin @gwnce& (seeng\L T 1998/24893;

WO 1996@1109@9\7\2@}3@96/35*7353@@ w9§&b’{ﬁy FLGh& Gk ?z"al BrR r]%/—‘k%d Sci. USA,

oxen, i ndonet hacin i hdac, tolmetin,
90:255{ ﬁf??@ {aplovisy etiel Matiere @@@)ﬁﬁﬁﬁ( (@E?ngqem)ann et al., Year in Immuno., 7:33
(1993)40. (95Pa€e41t KB4 ByhpbiRnysdo Sl § 5o é ghf’&’ée@i‘xﬁ%@(?ﬁ% ?f Wo!

%@ benzenesul’ f onam de “and val decoxi
1997/1%%0: WSt Batens Nias- ONERBCY; 65)585, 8@6@615@%182595,@5 126; 5)68B,425; and 5,661,016;

Marks 864} Bigrb 85105, 86: 91%-7839{1992,)'5}2 e?azofvfzzu qegggsgﬁﬁg%9l(1994) Morrison,

ant agoni sts of anti bod ereff 4 nc
Natureg3o8i Hah3 (@QéhFalsw@ dlal.. 2Nnterh B{oRARTAIAGA Y4) )&4&&311‘(139969 atehryerger,

Nature %Ydri‘éckz%cl)g?r f4-r Q%8 @@ ignbepran?%qf@%&%ﬁﬁzrgR @?/ginp 5-93 (1995).

anti body”such as izu
from Bi ogen, or dlazacycllc phenyl al ani ne derlvatlves

R T NG

which eg@g.gqn@gg@@yavy phr&Wigplrocbpm dnidentiaad indith dehdnvaAdgone® coidsbonding sequences
in anubg&lgédeglgédgf@n s or f(ol Ves@%\éggé g%nggoégrgg#&r éubclass while

propanol c aC| | ves
the remglgq‘.lqg ofjtbe Pl\ﬁat(fi)\l'%éel(ﬂwwﬂﬁ@ﬂfl@ﬁﬁ(?@)ls tostildSporditig@elupheniml antibodies

denved%ﬁ Qﬁ@trhla ggm& g&dﬁf} ging to anotherE @ézggr C assﬁ%%ulgle%% gs gglg%s,fragments of

aronati c am ne dericvati ves
such anfilpytiigs.chio ddngtaethey exhibdtved desipmall byqiegidal ﬁiﬁ31t)( U PaRA100A 23068 367;

Morrisda'2 leb 9’% %ﬁ %ﬂ%{/ g%}al\ﬁ.?f %?ééél éﬁ%g (t‘%ﬁ V li%glgcga?ls ies of interest herein

aza- bri i ¢ dm
include Zp)tlma’t@@s’ B6ijhodes comptiGng warmbRMGmﬁxn dnt1g‘eﬁ-fbﬁlﬂﬁ1gts&1u&fb¥s @iiCed from a

5 r 162l ha occurrin ubst ances
vl Rl GUADELN L 15 b, B o e s
Constanmmmsequenaugﬁﬁtﬁm Ndé,608.7801t s of the naturally

B CATCE T
minima](sem@h@djengedrfmnh;dnpmeﬂm irﬁﬁlllnbgbbulﬁlu @br A8 most part, humanized antibodies are

o S5 AR 5 G BIEETLSS 215, 2B SUEELREL, oo

recipienharel reglamdtbysesr&aﬁs faomala bﬁieﬁﬁﬁztﬁkﬁ‘églﬁﬁi of aTﬂbﬂ hafeh §Jetidonor antibody)
such as Qi % ra%faa{ orI dslbhe%%l At hs $ tS ed Ci In
et Ry predhT S SMSHREn PRIPA ba g %8??5 %’F Iy adfiniadnsirapacity.
some insdgncess Baimdverieiepion (HFY) réstiudd ofeid RGlah HRm@THRIBEln drSrepB@A Y
the anti body or antagoni st

an
correspapigk SorEhugtoR sE G T Do E Pl o aenRp essiducs hat o
not founﬂ frothe teslp&heanhycmy%airﬂ tie dRbemAbegd TR tldirddofCire A&Yio further

refi g &% to the effect observe en a
efine andfc cerlomance fisEenp R Mg dearerddettos wlh@!@eseeaubstqmml@ allgof at least
one, and(typ’i(taﬂ@t\% Wﬁl&ﬁgﬂbﬂﬁhﬁg &f Rktctt 21 G}S§Bsﬂi'ﬂ{lﬁf aMl oftnb %‘lg;eggnable loops
ndi vi dual . A ' ackage insert" is use tore
COHCSPOP‘F] ©rthese of Hprg- *}9&@9 srtnoelpbylipand alb ar substangiattseatlcf dle FRs are those of a
human iRAGKREBEIIPIqhdAS, BRE ﬁtbeCngu‘Bgﬂﬁéoﬁgs) Ilmted‘ﬁg&;ga'l“ﬂe humanized antibody
i nf or rratl on about the indication usage, age
optionally qlsp wilkeamprisey leagt @ pprtian AfHnGaIupemobubn henstattivegiem Gpichlly that of a
human nﬂﬁlﬁﬁ’dgﬁ)tbﬁ €
and/ or V\}ZI:II%‘ fﬁfg‘éﬁ %t:agfg?e#aﬁ%heﬂugggo suc?ﬁggﬁgr gér}e%’te"fhénann et
products, etc. A "nedicamer®3" is an active drug to
treat the IBD or its synptons or side effects. II.
Therapy of BBD The invention herein provides a nethod
for treating IBD in a human subject conpri sing
adm n| sterl ng to the subJ ect an effectlve anmount of an

e 1. i I a o ~
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The 1 BD may be ulcerative colitis (UC, or Crohn's
di sease, but preferably UC. The subject treated herein
woreyeh#sses acti ve 1 BD, active UC or active CrohPCBHUS2006/013780

di sease. Cenerally, the subject treated wll have
al., Napse232:328-332 (188 ®; mﬂir%fmﬁérrr e Sgustclial. ©G93-5%6 (1992).

wﬁe%m‘% &Va@% (AR wherllsSERR

have terlofﬁgl F%r act orsy anﬁ? E)e[ri'é; gstt%er ngn%l&ﬁi é%me? tan antibody
that arg @won%blefcm pejigeebinding.oFle hapetyasiable t@rqnwdmdmgeatdlem tcidiCsidues from a
d 2

“comp II-ngﬁetgﬂét dét%{‘ruﬁﬁeécr?gl Itlﬁée}a?gg a é‘% r?q?m QE@EB’%% aﬂpand 89-97 (L3) in
the lighdichaimemiakle d‘bmalBE)ldz’d I h $0-a6 (BZ)raeeas m@ (H3ningheiR@vycatmin variable

domaup a@a‘%te}ag g%zgc?sz tfffcz’.sco I;]LILHI;] o k?ﬂzgeg s?é’ﬁhoé;c%/ &g‘bglﬁ\f-ﬁaélth Service,

Natlondrinbntuléjs of Hﬁ:ﬂth Béhdsda, Mk (CIQQII)) Iahdi‘ﬁdhcrsg re@iddes>f@dnf zo‘l‘hypervanable loop”

ipl i ' bee at ed. al
e LR 2 AT BB CRRKL AR RS P5E BB P b Bz 52,
53-55 G12) ewitiorigl (HaMe tﬂaeeavytchzemtmedbmnmham,rcnoﬂﬁma|Uesk JgMeatBaﬂ 196:901-

o7 1 PR SOR SR, SO G5be 088 B BBl B

hypervaiaaleeeg@p’eslduem fd Hexdimadfineddr adal i numab; have been

B RASE bR Bk ey GR P Rea il e o Sl nfcrologons

molecnﬂmsdchamct}ecrt@ndmdxe@er fadiolab@. weeks; have been treated
3-.nmont @grlod and wth a stabl e dose

;;A%lté lﬂgtgét Ié‘/;;&];g A"e{ﬁg’é& goe COFRHSES yantigep bindipg regions, and an Fe region.
PreferaBlyath&)incot dnfibodydbs BfudctTRLIED rdp@inl 0d, Wi th a stabl e dose

for,> eks. .The standard o refor subjects W th
HfcR 5Pl G igge s Ok s heep sniiecand vt s dssgveggck frpm 2
comporsdnadtdia hatu@DSeBobhent. &Ebn&i%ﬁliﬁﬁ@irﬂp@h{én&t& its ﬁdﬁulgllreﬂlllronment are materials
- an or

e R
hormori#h,26d ﬂﬁ&(i)rchﬁﬁzﬁzbdhs\&t hdn-préisidhdeodsRoldtes. | H@E&M&H@Hﬁaomﬂents the ant1body

rem ss apid control of disease an
will be BP%ffeegﬁgéa EFUR e 9&%«) b ueig g anbodiive dterriieg By s Lowry method, and
most pﬁféﬂiﬁl’yl idre then Y9vaby AidhieLeth AMebiRe bdtfcis: & whditlat®asiC3&idues of N-
such subjects. Adm nistration of the anti body may
terming] GLipfpna) ey Aol seaieerass B, SPPBing SyRIFAYSERh F @) Wi ihomagsacity by
SDS-PA€HuAEr 8dudif G1GBHeNRehe@badi®ns Bding @Mhtsmé/\ﬁﬁé(orgflareferabl silver stain.

({3 E abI , the time to dj sease remissjon is 1ess than
Isolated 3y e Antikody /8@ Witkip Ercrabipgt cqlls sinee lagtione gopponent of the
antlbodSEE)RQuI@Fan/i@@ﬁiént W8O8 resed! OF8AAD), Yokdier, HUlhal 'al‘ﬁﬂ)o@}t will be prepared
rem ssign is greater than that achi eved in a su bj ect
by at legh gne RUTIAEAOR f&it ed with the CD20 anti body. For
ARy nlaf@edd ii@bdyas o wiktEdHe S5 mB#R aﬁ@r)(u(p@ if R ofnore %?ﬁetrvanable
24 weeks, and preferably for at |east 48 weeks, and
regions fessof yhish suhanimpeseraent inghesaffipiions thezanglecy &or antiggp compared to a
parent dnflbddy&hidh a8 H¥E YsseRd thbdc AR ATV BREMed Qfﬂnft§ maélﬁe'd%tlbodles will have
Rem ssion may be defined as a Signoi doscopy score of 0
nanomqlgr oy evey pigp@plary akinitgs foy thelgreaipnyger Affitygnatured antibodies are produced by
proced Nl RnBS {nf B érprMé}f(s bt I?z? ﬁgﬁb&QﬁXgWﬁ R 1t99?)r}le?cnb?s affinity

clinical response, for exanple where inica
maturatioady Yhband; Vg~ fe‘iheﬂhla Rapgonpiputagdnesit Of\mm@llor Grinew el kesidues is

describéFRPBABR B BlJ2 NIRYDE S? &f{&?ss’i‘)‘é 3%17*{ @%’zgt $c%ﬂa|r LI Gene 169:147-

di Sease actl vi t I ndex core
155 (19p & Yeltanghalof. Ilsmwwl Sl66118943300¢ (K996 e Facksvar: @, J. dtholt 5487):3310-9

(1995); Qf?dﬁ{lv?lun'é?apy‘%ﬁe@’?ﬂ.hﬁ&@%éﬁg%ﬁ)gbj ect has never been

revi ous treat anti body. Preferably,

to e | i

Ii’g:atzr%gﬂ gg% sﬁbjééc%f&en?ﬂé%egsfeté F{’;}g ltl{;afag%ﬂet@ t a(.)tﬁ'llgllét aﬁg?ﬂoblgﬁa%ﬁg Xf
preventafiyp fngasureg Th@mmetheﬂtr@amwmmeclwﬂestmas already With a IBIhas WwdB@s those in

UC, or Crohn's disease. Alsg4provided, is a nethod for

reduci ng a disease activity index (DAI) score in a

human subj ect with active ulcerative colitis (UQC

conprising adm nistering a CD20 antibody to the

subj ect |n an anount effectlve to reduce DAI score.

-1 o ~
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nmet hod of adm nistration, the antagonist or antibody
may be admi nistered in a single dose, as a prol onged
WO nfogaLBng or intermttently over an extended PEF/USING6/013780
hi hI n venous adm nistration will generally be by bol us
whie thﬁj&%@t% "BAC BFVanEfuSPRE e wibica egpicdecp dingnoecdss hoe tholBD or may
be predigeS al stiQfisle toWSIRH. N 0 | gt
p @’ D Foyed. @F et errglge tgﬁﬂb ‘g@?tﬁnlgm frE¢ cﬁ' tr@aﬂﬁengaﬂ b herein
‘“CIUdeé(BF?ﬁ?‘P@é@ (%tﬁf?ﬂhglﬁ@}cb rPglh@tﬁ/é apg cugsive tr@l%@erg in the range
thm about 200 ng to 2000 ny, preferably about 500 ny
t OB RN OSPRPIRH LY agﬁ?teﬁsétsacb'll%ﬂ‘af% adiurrs theygpy reersltp @@bstances that
act to sﬁﬂ)resEGﬂ’ mEK BN et Of f10 Wb &9% tredfed Hél'lal){ PRE wilid it¥Ride
hi's

b gs may be adm ni stered. Accor ing to
su stangfﬁ)t SHRPFRSS waegmdpﬁ@aydoﬁﬁy%’éﬂ%ﬁﬂwr@ﬁ eqlfé@tlgmehpmssam or mask

the MHIBzIritl 6hs OFx kM4 lor RIIE aé@ﬂﬂtulibludg Q%ﬁrﬁ{oa@%rgl- Y *bgﬁtﬂte?ﬁﬁ%l&ggs (see U.S.

out 2 to 3 weeks, and nost pre

Pat. Nopépﬁ%%lwano%‘smdat Y- indrantorymee(NFdBs)t gﬂanclowe tabodignus;s
glucociBiddisednesk 86kisdi Btealcio@tteﬁ)ﬁe qgt? gxﬂciﬁtﬁlratog%gﬁt% §treh 365 l(tgoyﬁygef‘nase

third dose) is preferab ni st Fom ap¢
inhibitoy(p iRy R dnhiftiter; of atswlgonﬁqng PRCefiberntagonist; pnﬁn@lmagomamch as

za 1oﬂﬂﬂ§t r m 'EMﬁﬂg ing dge cyc 2
zath he Op ?{gﬁpgﬁrgﬁgélo S(gefgtg was a u&ﬂﬂ’lﬁ% gg% ég % a§ % [iog lpﬂ naés es
bromo%fpén‘b farfageledsipspne;ciittarldehydeovhidhivisks the Mbltcaintlms iag desadibed in U.S.
Pat. Nob£ tﬂt%i@t) %mﬂﬁ%\%pléjﬂ g f(?tf gggt’bgegp And I\fHC fragmentsl, fyclosporine; 6

refera | ybet ween a out ays
mercaplopyinggstespidpsueiy a&i@yt@)merﬁé@w susotvrimeptencals er gloeortfoid dmalogs, e.g.,

prednisSil hbtﬁﬁgreﬁlﬁso%n@fﬁ%%g %%@?(9 W@et@y n%reguso{ogg Sodium succinate, and

prefera
dexameﬂta&ﬂéfchlmdgpf@ﬁa teduczse infigpitors ARG nw@mtrd)&temmhhd setieanseous); anti-

1 WRY &ilch :
ma anaga%t Xty é: a§a (!rhe gchgﬂ'éggc? ﬁ}%d?cg%/ <5;utu§ dseuéﬁasa? ?ﬂgﬁlugﬁgﬁi% Cé'tokme or
CWOhn%IteﬁQnt@tam&ﬁ’dleSr wgntagqplsltso‘tlumng mtigatedadn- aighaarbeapqsrr-gwmaaetnabodles

anti- I -a a iDodies (in 1mz|1t - -
ti turrlﬁ)gﬁi@cccgtﬁgadc%gglg\gjz P 9 rlt% &gﬁ ﬂ’ 3 (aR?’thglA%) aﬁaéqalnalbrg@ anti-TNF

alpha 1r§1mtylob<31eﬁ@ tethagrcen), antlaTNl}bét@ anttbhdied; ar&aﬂnteﬂmkuﬂi (I8 hnttbodws and anti-
-2 recl:lﬁa‘ aneb&ﬁ& Sa%g I‘dﬁt{‘fuﬁeﬁ%&n-@iffg Tece t&h e{tb ! geg Erllcfl | taegglﬁgs anti-LFA-1

dose. To obt e nos I ous
antibodigs, ingdpdiniganti-6D 1 anandbogHEDil§ agfibndics lahty L 3TNAnGbsdie| IRtkrélSgous anti-

lymphoaJté)gci@ouijﬂ- Cﬂgﬂﬁ’ afn%tlﬁlo% ea,sﬂrqurabl}q !'ﬂ%ggllgg I8$ @gf(ﬂg@%%%agﬁttmdggsoqoluble peptide

occurren i'sease’ or
containigiga Lﬁg Srbandinggioprim (BFO $01@81d7 gﬂﬂ:sl&addﬂémogmfrmﬂnakde B&®forming

o b A0S 00, A B LK P ol B

chloramipjily dmyqperguthDapﬁmypm[ ’E-Iceigreai@mr (ke ed A QU SNPAE. 10618, 104 ,721); T-cell

o B ERETR ) R0 Bt 508 R L 31

(1989); ensloOd il m%’tBMH a:mtag&ilstt fveh ey BABF o BRB G@iB&BesQf ittt oadhesins and

abI ch_on two doses are
zTNF4 %ngp{ftétfrgv gw, r av Bﬁ\g;ac ] ren&,l?qg; %@éﬁ%ag%ﬂ) and see also
definitiof S@)w) Wiodoge: dgMS tlhﬁttliitaﬂfﬁél 4819 Td@llSE&pe@ Elgna%ﬁ FicRla$4rRitEsklo receptor or

anti- CDHL]?ﬁ?Pé gﬁg%l%ﬁ)g ?@Ed Btﬂ;klg%wbﬂcges terﬁg4g Iﬁ,‘npéta Etgarél?(? &FeDIn‘rte etal.,
Science,2A1:1 1BRYAFO ( 19933;1{MbliHnSet‘ &, Gominany 5%, QHV@Q% @9gﬁﬁéﬁﬁtCTLA4l Ig (Finck et
I Ntra-peritonea

t bcut
o sl QA DS ARSI el Ul anetue el oLy Goper Lonce]

Tinet texdn RHSBdkic agdne as h1§edd1@1%inrr81@rsft6)f sdb?tﬁnﬁ:le that 1n111b1ts or prevents the
I nNtral esi ona

ressive treatnment
function ggmlll rglycggaqsasdiestpt&p@mfé:?lg} T’,hﬁfegg isgnended &4 igelude radioactive isotopes
(e.g. APV T @ SEUREPS, Rd1THT S@%Efam Sp?2 %ﬁ%cﬁoa@ﬁ\}e%dtc?)les of Lu?] chemotherapeutic
|ntraper|toneal or subcutaneous adm nistrati of. 1n
agents, andy ippcios sfich ag sraallpeleqylsripins s enzymefidsBigctive joxivs bf bleyial ffengal, plant
adm ni stered by pul se infusison, e.g., wth declining
doses of the antagonist or antibody. Preferably the
dosing is given by injections, nost preferably
i ntravenous or subcutaneous injections, depending in
part on mhether the adntnlstratlon IS brlef or

Y |

— I T



10

15

20

25

30

35

48- 56 weeks or longer. Preferably, such exposures are
adm ni stered at intervals each of about 24-26 weeks or
wW@b@ai11388 42 weeks, or about 50-54 weeks. | n oPET/US2006/013780
enbodi ment, each antagoni st or antibody exposure is
Oram“ﬁ}‘b‘?ﬂ“ﬁ@ﬁff%ﬂeﬂtséf}e??@fe dose of the antagonist or
d& ti bod In an alternatjve enbodi ment, each
t%{’ﬁ’é‘ﬂ ERPeYHC agspy' Efc?cf?e‘és‘éﬁ)‘&g'ﬁ}la‘émfié‘seﬁ‘flé‘%hl geptgent of cancer. Examples

of cherl&ﬁlfb@efp@ﬁtﬁ: adadEficlede ARHANIJIRO Neh amY&ébﬁ fnd é}@fosﬁg ¥mide

oni st or anti body exposure need provid as
(CYT()g%%W& ally sulongies sish achyswlfap mpenswléan angh Elpﬁﬁuéfﬂlé eFigdines such as
benzodpk, 3EEYLSe, MStuRfopd Mok RRAYpa; biyItHRinBBLHAGE
e ﬁﬁehtrel ?1% t he CIIJDZO pgntnl bod ypamayy be gl naked tng‘[ets nwludmg

altretamipg, trisgyieaeipelyaine wwlmplmq@wrﬁendWemdmthmbmmmde and
trimeth P foRe@Nide; RS é@mﬁ@ Qesﬁéﬁa‘ﬁ%} bﬂgitacﬁraﬁﬁ ﬁﬁlﬁgfﬁﬁonez 3@%%2—%&t£ﬁ%¥ocannabinol

IS an intact, antib e prere
(dronabérml ﬂ\g@@.l}';\l@{é@)e |bﬁta1lz§>a%hogch ﬂemgthb colﬁum; begdinicacidhacamptothecin

oI S0 85 05 ANl 8 [ AR P,

acetylcqqmmcg;e gpop@g:uamnd Q@Qyno@*mmhmmcbrw)atmsallystatlm[ﬂ(é1065 (including its
adozeleRih etfa?ztéfeﬁg a flfe'leg?{)é%r@éﬁc Qﬁah%ggﬁ* oﬁcg)%xl%&g)h podcg;hélﬁltnc ﬁcn!l teniposide;

enbodi ment o
crYPtOPhWt;r(pm@iﬂﬂp ceypiophysing and enpedhysint§); chuastg(lm)dpocsamhmamcmnmg the
syllﬂleti@rquﬂa$gél dbh f%ﬂaﬁlg E?EQgﬁpdélg%l}epogﬁi ?%n\érgirtlst?tleneg s (r:o%é t}im sp%gwtatm
mtrogersmpt‘rt%ré%sunlaaﬂcébra(r@ugl Chlamawiemeq:, cmﬂ@homlmmde,wsﬂr@mmﬁ@aif@ﬁanude
mechloﬁ(%}h%ﬁ%y&%%reﬁl%?g&ooqu)e h?u#] och‘fiTl J 22 llghlgl an nll%tvel;m %11? R enegénne
predningytinggwefpsfamide, ueac imusteiyl; mlhadurdas smdlsa&acaﬁmehd cldom @i, fotemustine,

lomusti%nﬁﬁﬁtlr%nan%frgrgﬁﬁﬁs}lﬁe ort]1tcs of I%as Ot?le e llyneba[ngxélgé cg%% By gith[cheamwm

' he ant agoni &f " or "ant
especialdy gafichcamicmrdammalang Callctld’ateu@mﬁe@ht(sébmg/ ) AgIRWaszdm‘ Bl Ed. Engl., 33:

T VN L
chromoptipze andvdated shrofioprdiein B&D;ynd& hIElohlomdctHrdnmphaﬁd @®beinohysiRe

wtinon o koA kb, AP G Btpei bt RS pophitn,
chromomycigit, N@ﬁinbmwlm ;dalﬁs)rubmd delerubinint th-éfaz@.‘g-em Linbidducing, @ik Gubicin

. . her apeut i.c ent, an i rferon class
(IHCIUdlgggDR%Iglﬁ%gg@ n?l‘glrl)(ﬁlél? 8?1"05‘?’5%‘& C(%lOlélOl’p 1%.’;18#0;59{;&1?1?1” Zspyrrolino-
doxoruliBtimsioxceuin@B HA Higasdme infedlidnaDONTA®] ﬁﬁ%&yﬁﬁﬁonaiiuﬂm)ﬁéﬁ%lﬁéﬁ

| EN- b ta-1b _( BETASE I .an, ol
esorublc(nE )i%] it écnbl I ﬁoam cin, tgf'%ﬁ"g S%&%@T&) 5nyc|:o ﬁgnag%?,ﬁd nogalamycin,
ohvomybinaqpkplmgy@D@Gtﬁfdﬁ&b@ml paanytin, qmlaﬂ}@tnowdﬁru&@ﬁnitreﬁt‘éhi@ﬂn @ﬁeptozocm

el R RSt OUNTEENE (Cl TochttEpate,l Lo
(GEMZAR@D hegamr (BEJORAIDS), 6dpetibe (}Mﬂ@l@@@p A E5cBliMBe, A@8 Btfﬁlorouracﬂ (5-

FU); fOl(C 4K av%ﬁ%ﬁgélﬁgﬁ%{}(&qt%pptﬁ t? elrgqet?ﬂj]u q%@?rgxa(t)er Ipl?nene analogs such
as ﬂudaiaymﬁlwﬁ@rt@ﬁ(q}»&@deeﬂﬁaﬂ@pﬁda elhﬁ@lYan{n@ Srimidihd DXRBRY fubHR ancitabine,
(tm antibodies, anti-Ch4,

waciiaff P REE ham &bfofmf%?m Aigeqxypridmey doxitfyridipecqoritshise, floyyidine;

ant1—adredﬂl§&hdh81$ ﬁlﬁﬁﬁbﬁlht&ﬂhﬁﬂd@ i@ tah Bt R Koli@di PlefliRfitHel Sich as frolinic acid;
en or its fragment that is specifically

aceglatopg; é‘tﬁ‘gh‘roi%mﬁk? ghresidegarpiaplepigicgcigs ik emeactines bestralarcilis

bisantrefey\€A80K&; B88Aine; defeadiciRg d¥zihhdna iRl diRie; elﬂﬁﬂﬁmﬁlaarcétﬁ)cgv etoglucid,;
transplantatlon I ntegri n antagoni st or antl

gallium pigalg; liydgoxyyreaplepting lpwg:agsm@ BNty mmapwmi whsamitocins;

nutogua%é)r)utd%@nﬁmﬁé %@hdaﬂm@l\/ﬁhgl@me {gtBanGg{éﬁf}ﬁﬁﬁﬁ agl%{cmaﬂ)soxantrone 2-

integrin antib as n
ethymyd(%mma%lﬁf) }’Sli@a?OIbﬁQﬂC@Hﬁc mmrﬂs?ﬁ@éﬁ Npied Producto Ehgens, OR);
as noted above), steroid sumwh as corticosteroid (e.qg.,
nmet hyl predni sol one such as SOLU- MEDROL(t m)
nmet hyl pr edni sol one sodi um succi nate for injection,
predni sone such as | ow dose predni sone, dexanethasone,
or glucocorti coi d | ncl ud| ng \ syst em c cort| cost er 0| d

ey o
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radi oi odi ne, thyroidectony, BAFF antagoni st such as
BAFF or BR3 anti bodi es or inmunoadhesins, anti- CD40
W(D ewept1a3ns or anti-CD40 |igand (CD154), anti - | LP@GI/US2006/013780
ecept or antagoni st or, anti body, anti-EL-2 anti bod

razoxag‘bgﬂ axan; §zefjriny Eﬂi*é’sermé?f%lhté‘?“a@“é“eqc}d Slapifene: ?a%@%rgf@h%wﬂethylamine;
trichotdcerB L(bSpasht 531@{6;(1% SvefradWdi A kARt 2 H é?l%m@&@)e breBYTRHEZED

or human CD20 anti body with rituxi mab
(ELDIXNES, EE RESTIPY daqeebagine; \maﬂvﬂmvswey@aplyorptoi @mtotaotol mipobraian;

gacytodihie® @Jaﬂiﬁ&ﬁdevtﬂ AIQ Ct"j] %11&%%(%%}&' bpd acﬁ{axé'@f 8ﬂ®§ %}bBBun -engineered

rednl sone . g. redani sone equ val ent se (0]

nanopqﬁtgaleofag}nwlﬁwn af pqcbta:sql (BRAZANE" Quandtdoxatgrel (FAXQIERES); chloranbucil; 6-
thlogudnﬂfel ﬁqé’cmun@ed ?Heihmﬂémtg qlﬁ{ﬂlﬁk%ai}% %Xéhaatsglsl(ﬂ?ﬁrgand c%r%g%i?tm vinblastine

dOSE or >3 week , oral cortico
(VELBAY®R); platinunp eﬂ@mkis;)(VPﬁG»/ﬁos@emge ntitostie vintistina(NCOVIN®);

lipl B 18 t ). > ek thio .
oxa 1p( . (;. g%vﬁiﬂétmﬁlﬁPQ@Aev% SINE t noxéaﬁ}lltrlgﬁ c\f\n r%a}ha‘?ea %Ptng%?%n, aminopterin;
lbandr%@etomsfommsm@h@r RES000; rddlllprqmetulbmrbllﬂhm (DMFO); retinoids such as

e i ' t ho
o4O BRI 0P TELISH LR vt
combinggeps|of ttooy inored the-atieys! sath as gJHOBa amqﬂqbr@mﬂhl fa8a écﬁ)ﬂi?ﬁdhim;)y of

rrhe
cyclopl(o@ﬁhawﬁ{% a&briﬁgfr%ﬁlh\élﬁa% rll’g Ao ad rPée/‘Cﬁ‘“SbltO%ep Ial&d ll<a(51|515£)£§£\a FVéEi.tlon for a
treatmegfwggioen with pzs:eéllplasn LS TINDR-ORbinabsilh AFUNEd leanbiisone
cream hydrocortisone enemn, sulfasal azine,
Alsinglfleddn thisdeSnition ird enti-membnyal pgeats tias it Grregulate, reduce, block, o

inhibit fh¥ gff&@ﬂf%bﬁ?ﬂ@s thﬁ%g;ll; ro&&g [h%é@?ﬁj 3f c%ﬁge{' Iagé) :§rte§ gnl 1g ‘?He form of

Cenzyne anti -
systemig; cgwhplgthqgjbtre(amwt (jt(ey Jopy b REN6EE3 menmslﬂia‘mples include anti-estrogens

and seldcdid ésEIQanQ&e bého%u?a%ggﬁ' ? 91(?1%1# % %Q%\é{egta&g)%%en (including

such ker a I nocyte
NOLV@EK@ERM%@Ma}omf@E@EBETA@): d&glogifene,AKeyBAG ytambxifen, trioxifene,

keox1feﬁ>£ @CYq”(ﬁg cﬁl%grﬁf}ﬁte rgﬁ&i {09«.[@151%9% g: liﬁ(‘slrb%r)a?n 1—progestérortles esgogen receptor

or four of n am nosa an o
down-regylagire @GRDsY; oftrpgeroesrptoc apztgoplsus suvh af G VR)ana@@ASLODEX®); agents that

d ti
functloﬁ%%h r&@ 'E)f {l}ﬁt dow tﬁ’élﬁ/aﬁ)é’s elfoF & aglgle rTlgut nlzllﬁor%onﬁg?lh%glgp8?none

Py, erein hven
(LHRHﬁ ﬂ@atsts 19echian idualnh@t agetyte POWRR OMNI® $$BEEI@AHBB®) poseralihatB®e, buserelin

acetate %h@glﬁh%g éa%ltli] grgﬁ‘g S su{:llﬁz\%gefﬁlg%% h 1|1ur%%mgeg @Bg)bcsglﬁ ¥ n O avp aé?]raatase
inhibitofy that ménbltjbﬂpnyrgep mgmatele) whist Egulat@ dstbogeh produddijos @i th@sidrenal glands,

' di nt
such as,?ftﬁlfe eg(gltrngl\é,eél(%mcﬁh%lgs arﬁ‘m?yﬁgtgtﬂmugnne gggq%@f:%%’tg %ﬁgﬁggﬁé{, g)[gmestane

consi an am
(AROMyGYIN{RY, detinestanie) ,faCEGZKﬂBr CapbBIRIVISERERH 1did)ola (FEMARA®), and anastrozole

b d
BRSPS Al R ES  GER R AT Rl DR e e s
clodronath €of éxrmple BUNEEDIMD br OSTACRR ttidrbiere BIDROSAD®), NFBSIIS, zoledronic

i ORI 20, DR BRI ol i b cronn

(SKELH)@s,pe zmsedvcmlagb (Ammosuamm s YElL anebxiREbieEEIE-dibeRthe RGdleddRe cytosine

nstit.ut or Cor‘r'prl sSe nore
analon) e B TR RP e aam‘r{*ﬁ%éveﬂg AR BfRESiEh peeses 18 Bgnaling
pathwayfs dmplh:atbe tredbherat elpgblgfeatiny sueh 651 fd»r@x:lrﬁtﬂe PRIEIFHASREEH Ras, and

adm ni s on routes as_used hereinbefore or
cpidermg o th ettt Oy B R VA ot SHER OTORBPGiiane and gene herapy

vaccineq ﬁﬁamle MI@VGEW@@ YRR EIHTCARETINS WE8nd) SRV AK IS lVaccme

are used in |lower amounts than if

topo1soxf1$rils§8 n]ﬂ%la?gé Efngeﬂ“t TEGHY ®)pfr@%1é (8-> 2B ARELR{@)ylapatinib d1tosy1ate (an
ErbB-2 Slds@uant yeesk Résse QﬁM@Hﬂle&ﬁ@mhi%it&ﬂ A 1HORH %%Ws’fib é&)h §nd

first medi canent, so as to elimnate or reduce s

pharmacgptfcally acoepiableesalts, pridscs geriveves phany ahthe abavher apy with a
CD20ant i body herein perm ts2%apering or discontinued
adm ni stration of steroid. Conbined adm nistration
herei n i ncludes co-adm nistration, using separate
formul ations or a single pharmaceutical fornulation,
and consecutlve adn1n|strat|on |n elther order

Y T T - . '
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(medi canents) sinultaneously exert their biologica
activities. The anti body or antagonist herein is
wa@cdimonisver ed by any suitabl e nmeans, includi ngPCT/US2006/013780
parenteral, topical, subcutaneous, intraperitoneal,
| THe taxmULyrokizer ys, a gendricaerastar proteinsireterseid by pad eel ipopiddtion that act on
o RE AR SRR PO O ey moncines

interleukin (APSutH 3 Med) IL-1of [1s2ic-at e dus, Thaénila7,dt-B8all-Hil-11, IL-12, IL-15,

A BLASERle 30T, B SLASL A5 BTSRRI BHR, 9 G, o

mutant coHtdigih$ € GataticleinitheatsloDdf IB-4GBRdM igdabolbaidy pinding telilR ganmya, e.g., Arg

. the antibody or antagonist nma ui I .
21 is g § PUTENB» BPEEToH: HEPEReh 8 BTl ¢ NP fedafiopgeiseeptce
factors RREHg OIF ida&itaighidq@uy. Af usadhagnthskrm ek igddidys profefs from natural
dosing i s given intravenous| or_subcutaneqy lX“ and
sources 5B FRomBIABR BT BiPRISHL TGPy of the native'sequence
cytokin®3 hrtciuaing ssftfcticdly peRs&RY sphll-Rblcbhodiitias £dPhamctatcallf aekptable

~ set of doses may be provided using the sane or a
derivatiypsand sai§ thegighi ni strati on nmeans. In one enbodi nment,

effeReri®hodfonéAERR td SoliPhptidehbAYRBO Which 8i¥i gahepdIly3tdr@8d byl glandular

anot her enbodi nent eacﬁ set of doses is given by
organs yifh duisarfadursd amprshehermencs Are. @ﬁe}vg?}eaﬁswﬁgwﬂmne such as human
growth GORRAE TR Rlethidnigui@h sroRfh 1bRRER, AldDoGihy BOwIhoRAdR; parathyroid

i ntravenous_and subcut aneous adm ni strati on, andpthe
hormorgithywiaf:dasufi prajesulin seladnsstidiol hpmopefrplacometf beress prfogens such
as calufrof B iR RS StarfonP pRFARAE) SpitiBRMb, Mie?ﬂost&%@,d)r fetoiond; pRelaxin;

such ant agoni sts_and an?lbodles ol lows. m.

glycoppieshoenonshsish anfetlisloHmulednedormonsiF o iuidnianitpmbpggone (ISH),
and lut@RGin@ hbinfoh€a 18! priBai! AdeHhfla@dgech NMRouRE En8Miropin \4SddEL@M peptide,
use, or incorporate, an antagoni st or antibody that -
gonadogppitrseleasing hemons: [inhabi: pefbdn: mulRdan: inhibiting WHEICH, anfErerppgoictin. As
used hé}&ﬁ, RG] Rt DS iR4edds %‘&eﬁﬁ AR inSiafir® Soudddt bioashh RSoMbihdnt &8 culture and
~ described here. The B-cell surface marker to be used
biologi¢adly agfive gurivalesis abfhe nativesequsetsihagnmerincldinaysiipticpldy grpduced small-
molect® BntiBQAh & ShaiR¥eRR allEacteptabie BRYMPsGnd itifeof Ne anti gen
or a portion thereof, containing the desired epitope. _
AThedermlisrapelh factor referd & Rrpoing hpipronele BrowE prdiadidrg for pample, hepatic
growth%c‘&g! fibrStdst ?rg{@teh%t&,e\gasaﬁar%m}feliﬁ%wwﬁ R @ErvE BRdwRractors such as

use tog‘ene , Or scr eer] for, ant agonl sts or
NGF-Bapinteloodtrized growthdactdrgransforfing grew-feesqrs (ISisY welpaskfplice pnd TGE-p;

insulin-g%g gﬂgl)vtlf Ao IGHE [Iﬁ,tehﬂgo;%‘fklttiﬂ QLS bsteoHdudVE ERREY; GReri®ond such as

parent to those s l'ed i’h the art. Preferabl
interferotre, 8, and|-; andiedflenystinvalptingrfaqteys (GREFsCDRDasaRacagbage-CE (MeCSE);
o _ ; i . At bo ¢ ;
eenn S TR RSrROAA090. S AL ROGD O AOPLS e o
growthdacgarpiciides preteins fram oatoed sawepgs erdrepy leermbinag gl culppst andbidogically

active ég{/]{vgltgﬁ)tg Lfc'&xe 1?2@\/%—9{3@%%% g:fonﬁl ct&r?inc Eing ?}E}Jte 9%561]? gﬁoﬁgﬁe@ sm&-molecule

oXI'c agen as thosé desc
entitieslan{h prarmesutichlly ae¢ftablepleg valivessandaafts ferewE r eened agai nst

t B l] £ i t N
T T R e

ha

the extandliuematriXhaed & imblvedrinl as@udte ohaiiulanfotdiiens sueh asoramadhbaling, cell
e LOr 1TSS antagoni stic properties and/or conj ' .

aittre g b REr A GRS o IHe o P AR, elthdon

receptopetpitiatbain gved firdteli cbx hace Hudringundd and esll-gatl interaltionp Fageional integrins

. di.spl a e, ., W08/ 3503 ' d 13 A t
consis 96 TGP HEAL e S BEA O BHGISCH fgylenty bound.
The alfh@ s@bunftd R shhrdkéne Wmobdgy kdaety othditpds@g e ldasiignés Thaseeptors always

on the CDRs of an antibody. Wile such peptides mayb
containe 2iphkhetn 42d BYe Refehaiay ﬁé%?ﬂ%sn@%’éﬁ?@é&ﬁ%@ﬁﬁb&%|4918)w7beta1’

be fused to a cytotoxic agenig so as to add or enhance

antagoni stic properties of the peptide. A description

follows as to exenplary techniques for the production

of anti bodi es used in accordance with the present

invention. (i) Polyclonal antibodies Polyclona
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resi dues), N hydroxysuccinimde (through |ysine
resi dues), glutaral dehyde, succinic anhydride, SOO 2,
wWorIRIN3®B-NR, where R and Rl are different al kwT/U52006/013780
royp Ani mal s are imuni zed agai nst the antigen
LEA-1 3 RS SRS, B oG alnisgrin’ghchyss pRoteins from ngipral somsien prigom recombinant

cell culﬁ;r@and bléIEkidlly Bdtiveediiakhts bh@e Hitﬂﬁ—@é(ﬂe&@ uﬁ%ﬁh Ligaﬁ(ﬁné §yRfnetically
bbits or mce, respectivel vol unes

producgef SgplfcpnalecalsyeBiish anchpasHical dtheﬁiab'e deriygtiven endsoltubiion
| Y RGBS h¥re! “titHbrink&bSs ﬁét&ea?phaﬁ_ﬁgl‘ Q@Hg)hre!fe% fofa hLH;Sn TNF-alpha

animals are boosted with 1/5 to e’ori
molecule Gofyptising the apinp awd saquensapsdgearibed in Pranicarvduls A@zaanBéZ 21 (1984) or

AggarlibARY 3N c, BYo: %&@‘El’g@ﬁﬁ OYRE! 'aff)h?ﬁﬁﬂbﬁ@r "ﬂgreiw'f% A da%glﬁ él? # wg%lts, to some

Seven to 14 da |ater the animals are b
extent, QPMCp]Sfug:ggra -glphaa eanietabyi thrauigh binding\tri TheIF-slphe and neutralizing its
tivityD @RhAEL 3t Rele
e e

mﬂlxmﬁ*ht@%WCA]BE@) ewhjdakatread (H@NﬁRAF’F)f erent protein and/ or
UG AROR dbdsl Glo8Rin LS Reula BIAE L PAIEAR D A 93T €3

al so can e |I'n Teconpl nan

hydroxmlqy@cemm wUQ&abnlse nﬂ@aexa@ggﬂmgmmﬂmgtam@m mflidinadb, amthadpdne, D-
. . ne r
pnici e A e 8 SRS S CaBgRn

cyclospgmqﬁ prasltopiead mrcipspmpa | Smphjzivcoafal pmtwt ﬂ(ﬂicbcﬂb/éay and Silverman, J. Exp.
M. L
ed., IB@ Wgﬁg@? s éﬂ)@nle} qgc%cgﬂs és 368 |Cd)e Eveg ﬂ'legaro efcd enti cal
eBKe@pltss $fdnopgssidll apti-ietamatorydregst or TNEAIDN iatlndinspitif atketylsalicylic

nt
i B 0 A 00 B e
(CELEBREX®t 4- Mﬁgptlwlphmx)ﬂ)ﬁ érifdforehnesion ettt pavol- DL basends@ifonamide and

L e A A

Newples of 2 B16:2d® BntdgbBiEs pr andibodi®y hdrein irrtide b[yLFE-Q Qﬁiﬂtoﬂﬁ@ﬁch as

efahzun%ﬁlgir{gg dﬁeérﬁmgcmlllj avau[l1 g)gel}lgorm é%r%étlgéhg g%%noa}]ﬁhia éltugewubody such as

natahzuma,b (eI TE@Rlﬁﬂi@)asalhb]h &oBitRiogen] & dianatyeliczBehyasantie Hefinaka\(wo

2005/s A8 B0t St iy TBIRERYEE Wt Bho it o iden gpa wo

2003/53!9[26])dp1teoy1p1hplomb atié dmvu&eﬁi (WOr20031mouB5 Y, adani®. derivatives (WO 2001/79173),

propano’% c{%{1 %%Itl\\//gsl (%6\{10 %(ydgggngé%,s 3 n ITH%CH(? ﬁipé'ﬁtbvﬁﬁ(‘éé%é&%?éﬁ ﬁ)g sugsututed
phenyl ®mv=ttabsl (@Sfms iNog) 672389 ammsasspabmatdhmh%tgdt%oem“ HaP No.
ona i bod

6,369 2{9& nCM lstfﬁtla%@ Pl%gliplolé/ eptlgﬁqg§2%g)8%%&é§)d api{bedips (g alphavbeta3
integrin 1EB®3}945)T:hﬂ-bh§l@ﬂ ibtbgetiz atid aBididercatiPesq Py Bub2ansscy erded
[n% Sgeo il n.a tsw t abl g cul ture nmedium that preferably
¢ AT RE O e © At he of pr¥eralsyleticips patralhy greyrripg gubstances with the

general ¢feaidahsti@ttu@of vtenoilks thaf minh@ olHAEMER the BRSO (R namfﬁiy%@lmn
i f. the parental nyeloma cells | ack

i f
cort1costteﬁ)écis e %Wﬁlehé}%g%‘ﬂ? ﬁ?rﬂ% S@EP& 1%udﬁwg§lﬁﬁg}c, E@rgy,qolone (including
methylptedfingdiRl ase a(SﬁtRMBBRdiWe):hylﬂr&ﬁm@!éhé 4R T REiA®) f Rkamethasone or
brid pically wi Il include hypoxanthi ne,
dexametg:}ﬁo% 1@9{1 one ppﬂiy nyﬁqn& arngetp.mqt FHERE l]}b?preme@ pprt1costero1ds herein
are predﬁlbﬂiﬁtrﬁéiﬁﬁﬁre@ﬁ@lbﬁathy&h@or%ﬁ’é’%f‘de@lgméﬁa bk; def i ci ent
cells. Preferred nyel oma cells are those that fuse
AF Pied herfiny e tegp peftseive emapItiis meghi Lo refeas ko asramdurtiaf e anfibody or
antagom@trtﬁdt RQgikciy f&rrﬁ%atﬁﬁltl?e‘?]bﬁd @t@édv@ %Xm&f ﬂgt@ ﬁg' dé%kh%ed l%ﬂge effect
are sensitive to a nmedi um such as d
they have poraparedip die effpcs absaiyed whan acempositiondlkat incldesnoi anrezem¢dunm<z ea
trol) IslaB@histeSaCh 2 3Sni [nk fromMOPC- 2 1 and MPC-1
controD Sam)ué,se tungrs %{/igﬁﬁ‘a‘g?él ﬁdgﬁlw the Salk Institute Cell
Distribution Center, San Di2%o, California USA, and
SP-2 or X63-Ag8-653 cells available fromthe Anerican
Type Culture Collection, Manassas, Virginia USA Human
nmyel oma and nouse- hunman het eronyel oma cell lines also
have been descrlbed for t he productlon of human

\s 1. A PNPSN . NN A
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The binding affinity of the nonocl onal antibody can,
for exanple, be determ ned by the Scatchard anal ysis
W@fzoommom etal. Anal. Biochem, 107:220 (1980pCT/B81066/013780
|gona cells are identified that produce anti bodies
&g dneit e’a R efer £ ipgpructigng pysfomarily dpeludsd ingopimeraial packages of
therapduhe pOHGRES thatBaMtafdEn SHRELPNRH: (BY inbiciidhd, 'ﬂgagg | dok’agla QMministration,
amUm%% ocedures and grown by standard nethods (Go

FrSens, AT %%Hebféfoﬂf%%m (= bherrompined wish the Pa%féged@@duct and/or warnings

concerfifg B8 udeb? sdchGRFPRUE JRERSS, 1 986) ) . Suitable culture

medi a for this purpose i ncl ude, for exanple, D MEM or

REMPedgusn it Rive e érpat thsBDron s hybringonsideefes. my

ba. IheMPy bBH VO as ascites tunors in an ani mal. The

nDnocIonaI anti bodi es secreted by the subclones are

sThetimpsnijonsieppin prevdesfarmenthod fier tecafingUBB imre tiroem subjsaticoremrising
adminiftbitigdo @

s 0 MR CORNERE QAL TMSLAN gy o
Smﬁw%m%%ﬁﬁaﬂb§éinﬁydroxyIapatlte chronatography, ga

eﬂn%ﬁftl&ﬁmfﬁé & lﬁron ?*ﬂ‘g/ldgéé meth&d fo?{rgahg%deeraQé ger\Eearta rgfa%%g%i’y bowel

The nnnoclona
disease(BdD b heman] Sybjecmmnpmmddmgnﬁdmeg mh@mlbjauaahl etfedtivbaddudsof a CD20

tibod fa n u convent.j onal
antibo g?%r éale gérngs\é) Wﬁ&él@%&%ngﬁ%oﬁ gg%{? Iarét%ﬁd Or ar?zi.galgst fe g ﬂglllcal
fespons&laéd/@fﬂwhﬂeeermﬁﬂm nd| ng specifically to genes encoding
[ ri ne an bodi es
oy RN A0 pl 83 cER D n Pl BB Rl Fbs rendar
lymphofgiNssue@pt@gins elchtae the Isniph nDidA amh;plde&, apdl alved] butdspecially the colonic

nnwo%Q%g{§ en vectors, which are then transfected into
i a@f Ts such as E. coli cells, siman COS cells,

Gﬁlleﬂi@@ anapherslceantiveealitis (UCH@) Cobh’s dise¢, bmy;&éfaﬁﬂy CEl, |’15he subject
Q te
treated %%Qg glggl %%Eaﬁtg/te E%wﬁe e Igé acrﬁr% rgpu N glgeageh '#1 ﬁ)é ghe SHb ject treated

will havepeoderatscsatsia B, mods tte-s@kledIC, Bembdsratasdvire ICeshnGtisease.

g\ﬁéi?%%&%?% C]?c)é g{ﬁ %(I(eagtgré)ll = eg%ﬁ %’ndi?cgr Ieab%gl{]ﬁigi? Bgstermd—refractory
and/or stqwrd deflendest U6 6+ 263id(rdfe08)y adtr Reokitdapsnderdt DEOKATI disease.

1-188, (199 t h nbodi
S P ki PG D et a0 R b e 520 om of
active dgsmsp mc;y:etplllmdmldsu@y; lase @ﬁmdlaah&:dis dsﬁrfa@ b¥ RBAI score between >6 and

<11, w1§x}g}gxgrga§§>he%% é&ezdfej tzeé(%i O%gr%%l%sé/opmattau? %eerl}lgr%aggdg?ﬁl @alg

corticos(et @& 1Pr BA dlltMarZ(wate padr.to sbreeMﬂg haﬁ’é titen treatedAyithh-ilEhkity greater than a
ri.ne and human

predmsc(n%%%é%aéen?gose Pes p fg/?:fy\}g eaﬁgl \)ﬁaﬁ ngrétéonk Pediegftfirg &r refractory to

etanerce@u bﬁquehf) for qniabinumﬁﬂ hﬁn&S)eéiﬁEeﬁfeﬂ b&’th tR@bIp uedyIsHt dnfibsicylate for >3
uman anti bodi es by chain

ffi
weeks; W0 e e il AR b SRR Gy ot e Dpiseen tested with
6-MP fo@ iggﬂjn)h, pedisd,\wed {mtlas stalsiErtidse ﬁfe&bf 1@{ >4 WERS:Ha @ bed Feakdd with
azathion ik Y ng{nat onhas str for constructing very
Hng g"é gﬁ%"é‘ If@le -3fS é’s?tag‘1 ‘?éeeé% al Nuc. Acids.
Resstand2di o2 26fo2 ifbfects m@%&ﬂve nﬁﬂ%ﬁe—sta\ré?esa%tﬁee@@ HVEONESh&5S with
tand g altergﬁtlves to traditional nonoclonal antibody
san afdtf{?B% SHaTatA e g orbsorficogfrigids rnerrPtapHiBe (ME) and/or azathioprine.
Therapy'mith HaD@satibddieas QN&O@:B%@&WH Pé%ulm%fnh&gverﬁegf in %ﬁ@zﬁp [efirission
%bstltut|ng t he codi ng uence human avy-
(rapid C%ﬁal 1idi5rase aMigr prolenged BRSSaoR el chmcqbreamseosuppn@ to that achieved
with the RRADE PGS fULENGbRAYIUEeNces (U. S. Patent No.
4,816, 567; Morrison, et al Proc. Natl Acad. ScL USA,
éimglgsggthnpg wyptibody mgy regdiia diseast senjission] fngemmple hnénere disease
re h SRR AR by al ROt 8
issIOR ol ng sequen}{:]g for a n%g&]& ’nogtl 068[5 Fﬁ%@%rg Ssmnfs 1655 than that
Typi cal ly such non-i munogl3bul i n polypeptldes are
substituted for the constant domains of an anti body,
or they are substituted for the variable domains of
one antigen-conbining site of an antibody to create a
chlnerlc blvalent antlbody conpr|3|ng one

Y e o
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anti bodies are chineric anti bodies (U S. Patent No.
4,816, 567) wherein substantially |less than an intact
wheoren13ses i abl e domai n has been substituted byPCTl’FJS2006/013780
carrespondj n % uence fraoma non-human speci es.
Hapi

s 6 SREE WL P a0 1150120 ST 1 Mg TRt bt b curtion of

remlss1aﬁ1 Isl g @ that A6hieFed i © 5B IMPRS Y AbtitRREL W HIEGE @1320 %ﬁdb@&f}e SFor
possi bly sone FR residues are substituted

by
examP‘Fe‘Q‘? dhreionef & BRIRIPAMEY Bt for 8t leass24 weeksp arshretarably Bosal leest 48 weeks, and
most prfé@ale@f £ Fea@labbld T8 BrY Fomakitif tx@&fﬁ@ht%? fromQk Jne\}elng f Alifission.

avy, to be used’in nmaking the humani zed anti bodi es
RemlSSi@ r%yrby dpfinsd pg afigmeidoseemy gese @fr& qrd eznidéor roptal lﬁleﬁcmgdcmg oft®

tﬂ&nﬁﬁfr&‘tﬁ)h lofhe alkﬁﬁy%ay Ifnhyl resu'iﬁltl leg'u%ﬁ %&oﬁ&qﬂf Q}?a%}ﬁ)?e witelShe clinical

vari abl e donai n of "a rodent anti
responsgg%qchgyedtah@r By abgud weekis: dlipicalf redpnusamerinmeay be defined asa reduction in

dlsease\é@ﬁ\h@ Bz &9, E&r@?ﬂ@%ﬁ&) %S redddin BP{E@Q sc%%%?%?%%?er an ot eﬁuzicl to3

closést to that o dent
points. \yman framewor k regi on (FR) for t he hunanlzed antlbody

ﬁ%oﬂ@exﬁﬁodﬁﬁent ‘l!he s{xtqg@{ 8%' rr&se} %%efé%«%%ugl wg']é) 8[3%(2 a&%‘)ody

P referahlg,etge %llb,l@atrlﬁ g @uf&nng frameibeek nnaélgmancy dﬂlelswlgd:t fsratsmptefe@ably one who is

| &S of a
not SUféﬁﬁgﬁ Hrg?&(gﬁ'glg[r?%ﬁse%of g‘tll"!:r ﬂ%t% e’avy e GhsseaseThe same
folacrmtwudeki myndﬂ@dlﬁ@eeﬁllbmg agswsc aitlvnly mﬂcecr(ErzMI) daoratnd m@ehn subject

with acgg:{ d&&%%’v% §oé1§§§ﬁ(§) m§{1 r?geatdn?nlngg mzrq g’fl_l\tcbo(ai g)fﬁ‘“z%‘g@a in an amount

effectiv(e 1(99@)0)‘: DAlscares Hrefemablgrthé Ppbscoding sybttrats aand Tabbedl Ieseif@nd

t t|on f.high affinity for the .
wdmini QTR SRl P b Ao Ao By sl 3o
aégmdelmen,ttm gethabinyolves ceataem gf ionvanﬂmﬂlﬁabnye;dwaeﬁda@é (IBD)ina

human MM@E&{}?&% eg’lglgcge?az ﬂl?lnFut ogglg ak egagm%/‘cr?&tl %% 8@1 C%) and/or anti-human

trommmmar@rmrmeﬂ (hﬁuﬁnmtczaad)qdy Balel ). SAdisini3gatioh roeeen»rz«mnﬁ)bma lthe subject

. t nta h ni z uences.
effectw%ﬁg ?%llel?eai Y n‘gll%g‘ﬁa oA ?@&%o%ﬁ%%ﬁ IWBe‘g% st fubieet pmon| y
dhakxabloge wilchealeermhiasd Hyi the cliniishheoelispkh hé@pted farldh@s, taking into

uter. pr, ar.e. avai ch illustrate
sccoundhe o R R O B LG e oY OBiEDR Tl e e
subject’s trritsc ero M¥serminat@l df dbeds wistinlihd advel df nmuaggdmhu kHenut. Preferably the

. | nspe ese dIS | ays perm
aibod EGINFE e IR Bl b Pt PreDlY B ing e e rowe and
method bﬂa&m:nlstratmg tlmaf antaganﬂ aﬂdiudaiyenayrm’laﬁlﬁ@is&kﬂd ih B sif €16 UGB a prolonged
f Q resi dues that influence the
intusion, er 0 ek e GRS BT G0 B h By be by bolus
injectiomomt m@smn otena tyipicsl pafiyd offoie toe8Vethl @6urs: BdstilfedSEleR6 F@BuRfAGhs can be
emplo %gnbined fromthe recipient and i nport sequences so
POY¢hat the desired anti body characteristic, such as
g prefesedleratiodiniint, mefrﬁ&hoﬂh&nplﬁéﬂz&ﬁmﬁﬁéﬂlr@%é ) mork Joses in the range

ene[al pervarlable regi on
from ab?@?b@ 2 %405 > PrEterably ahorg % % RS {?89%%‘}‘15{119591”?’%@813’\?@@“ 750 mg
to 1200 inf2. IFof dxd@PIE] dhe tPfdtt @RS, &R0 or tivo VibseSHARR: ARliniROdd. €&ccording to
tern t|ve to hunanlzatlon human™ ant i bodi es

this cxnfogepl s amAPaY B bepegminisisfR ishin p périad of ghgupeREanaske picfsrably within

a periodfof BHUER tolF k€ @R o PlePBRiby \(/ﬁmga perf&i %P;)boﬁtn@t) w%El@
capabl e, upon | nmuni zati on, produci ng

P‘@ﬁ@rf%? that ge qoseig ﬁdfﬁlﬁtsteﬁ?édh%@ter flose Ker %@ehcs@c@ﬂ or third dose) is
preferabBHABHEAQUS b AP 9 LIl Bl S LI B

%gg been déscrlbed t ha aythee%%%bz 808@’d tgﬁfgﬁkg? %inm“
preferablyffqupgheyt Head§ dess fom theofimg thy pne@gusoi@se( W&ﬂ)adgtemewm The separate doses

F& AU RInlifis 08 ek S reay!
o e TR R 618 Pt G R BBy

of the human germ|ine i mudlogl obulin gene array in

such germline mutant mce will result in the

production of human anti bodi es upon anti gen chall enge.

See, e.g., Jakobovits et al.Proc. Natl. Acad. ScL USA,

90 2551 (1993) JakobOV|ts etal hbture, 362: 255- 258

-— o~ N
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can be perforned in a variety of formats; for their
review see, e.g., Johnson, Kevin S. and Chiswell,
w®ao06d13308 Current Opinion in Structural Bi ol oBgT/US2006/013780

b 3: 564-571 (1993). Several sources of V-gene segnents '
etweep 3houb L RS Akrlay e op AGE AR @ 1ScasniBesh seqh saparatpgisepfhe antibody
is prefeddbd; £bSt-208 hgltd 96bb)md, pRERIGLLBuBOY §iz38 lﬁfOrn?,/ aftf most preferably about

ant i oxazol one anti bodies froma snmall random
750 mgigrBitaeorial Iibrary of V genes derived fromthe

SRY RREEbe, heWHE HEd st 8ed thdufROF %n?dg'éﬁst%% ar}(ibtg@gaqg %ugject to a great

f rom uni mmuni zed human™donors can be “construc
deal of Fherappusigidissretion. aThdikexctaeser inselenfingdn appropy@ndose amtichieliuting is the result

obtaincdElsfindAlei965%) F | Lok YediO L QM0
mnthélﬁecﬁhiques %S%gr@%gﬂﬁbéﬁ%§$§§ﬁggﬁgﬁkeﬁéﬂ%Lwﬂﬂﬁy%yﬂw
treatmeppof-agtgve JBD7 A(subBqyent dnse @ay Hefliigher thtn @l carlEMBGe.J To diRaid Ao-most
fficacibndh JS P . 565,332 and. . .
efceci o GG iR, oo Pk B dor B a0k AR e, dingnoss
appeargnge, 9f eacwrenct piithe dista®® o disbrder(as pessibls oPdiringtremiSsi@s 6f hd Bisease or
disorde@Nd 5, 229, 275) . (v) Antibody fragments Various

t'echni ques have been devel oped for the production of

aidnich debyin Yentgrpeomtides a Trethdil far coaatin ynflatdnesey HawrpdissateS(IBD) in a human

. [ F@ proteol ytic digestion of i ct . _—y
e Sl R BG4, oy o i
whereiBfligra$eammissibn arvtiniBil ogsporst 6 athidved hpahsd@hish@ionlot The(ch® 8)wo doses of

. tal ., Science, 229:81.(.198 . However,
the CD?(E%SE&&; g’%?%%il% succ::lél ﬂneno(g \;vw%%os%sra&% ggést&e? ﬁ%{tﬁ}'é‘yol\é@' (?V), or
subcutanemslyr o @a rWhenosio intelvéreus daes exaimphigered, peefaitly QB Wf the two doses is
. be isol d fromthe anti body phage
1nﬂwr%%§%§$ﬁé§ng@2%,gggaﬁgﬁgsgg Al ternatively, Fab'-SH
fThagnegrnist crantilnely thi adeitidtered @Y erigble e Mclu@iog paréiidal,

em.cal | v. coupled to form F(ab' )2 fragnments rter .
s et Bt 161 b3S Mo ey s for
local inmmbswpprespp te@mbnt, ikabional dimag@Ads Paafediniusiohsahddic
i Sb ol SR, DR O3 o Sk b n saidon, e
antagonst bif anbiBodyppRA seErblythe adrhigistked|bly @alsgina@ioh, d QNG debihigd d¥8ds of the
s S BELRA e LG RO s G5! el et
subcutabgody ihjeBBehs, d@pehdld iPpdreont wiSther the &Brindefion ThgieBdiichidardy

fra n al so .be "l inear antjbody," e.g., as
J@% gﬁ%@‘&% rejesasd v ?‘“ﬁsﬁtﬂ%&%{l% ?baﬂflh?dye%%rﬂ@g giggfppore than one
exposutk oN@asf ddkts] dncielys af feay BRINL SvoBRYoshes SRROMRREHibtiof afdbody, for example,

from abgllht?,ﬁg g@ ;):%ésué \éell ﬁt?qlr% e-ﬁ: : I'l%:/ ﬁlg)(rl]]tt #g\(}g)l eggwg%eggneo%tl galrt%cularly, about 2 to
20expospeci ficities for at |east two different epitopes.
eng%§r¥ bisg&cific anti bodies may bind to two
PIeETRRT e 1B pEgBent ARy B8 shier Mheigns Cesymardesof distaprieturm,
when th8 iibiecid nb RAElres reffiyioR) a8/ oRwhdnpSANBA OB hii-HBVIK SftoRAREbdy levels rise,
further bind a second B cell surface
etc. mar ker. Al ternatively, an anti-B cell marker binding
& dfotRYertdJIHAD biyaBrdMrhddt ARy BY SRR Edfinkd RS alsO Far ex mple,
triggering nolecule on a | eukocyte such as a T-celf
subsequeRt CXRASHFS TR Recdiinisiaedat viztops ifer@isayuch ay, fqrexauenie poast 34-28 weeks or
48-56 wedks of Bad.FE@Rab1yS HER eADsUr&IR adhufifXiéta e(lth 9s £8P 0026 weeks
FcgRm (CD16) so as to focus cellular defense
or about A8edl ArFeksmar abeuttsRd4meelst | . Bi speci fic anti bodi es may
& SR eRBodiREH, dath drBAil ' ~ t
peIIF_T%ese hntibq iég%g3@%@3&93&%“§§ﬁ@%§%%§éﬁE%Fn8¥ﬁ6ﬂm
antagonigt qfapifdndn ar sHeraate dpibadigenthencie yritagooixi @ astipery expesug is provided as

i hor - inca al kaloid, ricin A .
et SHRRE e oD I BLL SR a0 PG By o s
Bi specific anti bodies can b# prepared as full |ength
anti bodi es or antibody fragnents (e.g. F(ab')2
bi specific antibodi es). Methods for making bispecific
anti bodies are known in the art. Traditiona
production of fulllength bispecific antibodies is

o o a
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preferably is with an i mmunogl obulin heavy-chain
constant domain, conprising at |east part of the
\thmgﬂxﬁmHQ and CH3 regions. It is preferred POI/NS2066/013780
. he first he chain constant region (CH ) containing
Smge%%%O Sf%mﬁgfggéary for Iight- chain binding, present

i 'meqtrefbxﬁaals‘ahtagﬁﬁm @fan taft@botiy! ST ARSme HhII et ﬁﬂ't‘ﬁ%gfefhg the 09 &O antibody may
heavy-chal n fusions and, if desire

o R L
n Slols|me) Ongitt?dg\mth wwprmolegule suphsasiatcigtoxistagent or cytokine.
PreferaByPié ait®odip hERELORKLE &ltBbSy. T ef@fr&i E82d £, @P &J?y%&teﬁnqs a <t:h1mer1c

a suitabl e host organi'sm provi

h“man‘lz?c{e % gyman GP2P ﬁﬂ%ﬂbﬂqrweewblyMme bmwmed PBALFR f(HmMe(-CDZO)
h Umae ol fnh
uman réltI ; % @gs l%feh‘{n{ag&?@g%(gadgg?d;’gg%%@% E 3:"%@1?more Jroferred is
“m”“?%gf B¥eigsd 7t on provi de t he optlnun1y|elds It is,

hR Wy fier eodamieRt & ah@he' rﬁ&lﬁ{d& hérQE tﬁ@&b{é@t RS INE! Cegrggrgwglﬁly treated

two or all three pol tide chalns 1n one éex
with dryg(e) eh e raeen é’aet)’qgfs éEElaWOIdfaS aevet lwais prevlmm;lypma;eﬂ &fith ia6l @ntagonist
or antﬂ:féﬁ‘yado@% Ll s8R ImaliRL {e%sha{s Gaid: f)éen prEvH) Y D e vgﬁl oéP%@ antibody).

rati os are o no partlcu ar “si g I canc
pP‘é‘fllé Pl theimethpdsdiereing oneghaytadignistgn oo Idlel s;fb; ect dien gbﬂll&lpbecanﬁagmlst or

iboda fHal el r rid |nnun
ol el DR oA S ROTPRE G e bl PPV R uhor e
antagongst 4 angbmiyéhah@nﬂq aB-cethwrfag) m}bk,dr (a%., the CD20 antibody) is a first medicament).

The typ@ @PéﬁXh &@@Hdr}néd Relaien %Iszﬁ;h{l]s (?lh ano eac(go\g di .%Fu%}nlag tl%ggge?og% the severity of

bi ndi ng speC| Icrty her
the IBDy flpgpoqdmog apdsarvt the isubjst, rthmylwraed ficee Iof fiserh@fcainb gy employed etc.

ﬁ@lﬂf;l@st @ch%tidlhgﬁl %@? : r11116(1:1 S or gtger%ll}ﬁgelfpﬁeggl}%gﬁo lélrpoglger flg?@t that treats IBD,

unmante nmmuno aln co
a chemqglpeé@gﬁ@@g@ﬁ, aanntcrfmmnd@k ddog kuch ab inginferoafagih (d.4), fEom XmeHie

joscie nc9f |
Biosciell, Tne Nl RRBIET i MY AT PRt GBTaSrhBGR. oo
ohgope[guj?e( SurB 99 glatiiamerf agethth COREX QNES), af aggﬁl‘bﬁfcﬁ“hg ap40icERe qilgiddca

et al th ds in
oo SRS iy AR
chlorampynily lsfertpnudes and dsgbliopnme))SnPart raore mﬁhmo@pﬁﬁim\lib@gemi d@%bazathmprme
cules_can bpe

—mercagfag e Zc?rglag)%h 19&2%/61?0%'8 h?irgunﬁ élfphlgﬁ& Olﬂ,lélflé Il}gtmhﬂg}‘egdepleﬁng
therapy fegatmitprentioee; @yrécvpédsmmm: rcemmwa‘mnuwds @ulADY; Bladriti®), a
polypep%f'_egcfogsrtﬂlgt na% ?egs& ?gﬁ SR &B@g%&agt glgag]h“zf gt{tit)fegc{qyéyn%gen or its
fragmenh@@ﬂn@@emﬁq:@y oicognized bg ﬂ‘iallg reddprdiOofadtotkastive B—&hﬁ(W@ 2b0968822), total

body ik d?a%]o L r&)gé' &g_%: e o;nst Qn atlféylp,gatte%r%g%n%?ggre}é ogg'ltxggcl}'lyldg lg,z rén BFA-1 antibody
such as ctfal;zpm@ipmrw @)rqomlﬁ&ﬂiaﬂl& vailasly frbi €ner@dch,| dl@mbipkad 1na&§rm antibody

de chain(s) are created on
such as arﬁ"m!i L eii%}\l%yﬁvgﬂaz)ieg? %hg)ﬁeq Igscd 9r( 5328 joged B?pve) steroid such as
cortlcostplepil (a gi, mgthbd@regﬁsc&mers@ch&@ ISOLE-MEDROR et/ IpR dS 5 e 86dium succinate
ne. or threonine). This provides a

for injec % et pP 3 b roRePRTERG Pkt chE PR raigisiding |

systenucavmbostﬂr(ﬁé thempwaﬁﬁne@n@ﬂﬂ:yﬁfc@ﬁbkﬁfgﬁmﬁﬂﬁ&uﬁp?es'&gmgfaf;?(e% MMF or
nti.bodi es i ncl ude cross-1inked

fic
cyclospomHe &Qig&t&rﬁ ]gagliug r%qfl% Slape’ clqsg)fwb@:)bdmc@s c%lﬁ@stqgtp BAY¥COL™,

ﬂuvastatﬂlr(LEm% atdivastagn NEPIFOREONWABLE MARDARSREOU Br:qgesteahﬁ) or

e other to bi i'n. Such anti bodi €S
P RAV%C?!N b anqsimyasisfip &%%%R% esindjels testﬂemme (entionalnat elbvated dosages;
Stuve et LIONEURWRH 82bC.Sd 1|\}§ SaricRdgBh thom%ne?‘ %8‘%% %agg%gf&%%%bltor such

treatment of HI'V infection (W 91

as etanercapty(FNB RE §) gy flixjneab REMH AN DER) @mazmahmmbe@tﬁwm@ diachse-
modifyinl Shtﬂﬂle@rﬁéfuc M L . i f-abl.e .
MR ERLERD. EhRRL R I e (RPAT yBmapheress
are disclosed in US Patent 3Bo. 4,676,980, along with a
nunmber of cross-1inking techniques. Techni ques for
generating bispecific antibodies from antibody
fragnents have al so been described in the literature.
For exanple blspeC|f|c antlbodles can be prepared
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descri be the production of a fully humani zed
bi specific anti body F(ab')2 nol ecul e. Each Fab
wo rzm)gmmt)s was separately secreted fromE. col i PEnuS2006/013780

cted.to directed chem cal coupljng in vitro to
or plasiy e (e Pt BAFER) k‘p%t"m%k‘hﬁwmbwlm mofetil,

H2- blotﬁbblﬁorbﬂﬁd?ﬁﬂn\@ﬁ%1&@r@(dﬁﬂ1ghh@@eBPpcﬁ&ltlLﬂ ﬂyeﬁg@ﬁﬁg fn?rﬁt?ﬂoﬁ]q;presswe

rbB2 receptor and normal human

therapygge\io YRR Ct.‘/ﬁlesnow fde éo%NﬂPWHNE%W&mat@Wmiaoa@gne cytokine, cytokine
or cytoh)dé’f}ét@ﬁi‘ biRfhodPeH ko 'Eﬁﬂn@faﬁé\ﬁé h%m at&easql%%élsor colectomy,

rious techniques for making and |solating Bispedi
rad101og1ﬁ? ithy&RigectomygRARE antegopisisnhyastRAFH ar 8RGrabiitraivs ocieintunoadhesins, anti-

CD40 &é@pfoi" 519&119@&0@#}; @%94)(:{&%(:1% &@%Btrog %ft%gen AR ar?tiboii% Aj-Jls2 antibody

|speC|f|c antib |es have been usi
such asﬂaﬁggm anpqiher quqyf swfacgintaggnist|ogranibodly, gucﬂ_ds&(lﬁl)namzed 2H7 or other

humanizefof h&é%]ﬁé@%%odymﬁx l‘ltl%HI?l%ll‘p %f(a} {:j&t?c%st{e ke | d %VStB%{?IO Xr%r% grior to initial

Fos and Jun proterns were
treatmegf wigh the P29 entibpdy canntadyoish) emedmisoneiae. 161‘6@11&@[16 eqlib@lent dose of 20

mg/day%lta't Rogly \Al%%ogdrgf%z gé@?{]geﬁ)[ ?anilmm %EiahI he L” grglﬁ?staﬁ(g}late (e.g. stable

f orm nmononers a re- 0X|dlze
dose foxaz& Vesselyorhlecpricostirords @.g. SFitilesdasefon 2l week), ﬁﬂ\éﬁl@(e@e treatment for a 3-month

period, Witflg'stg@g dgsgré%rgq‘?y ;‘%ga 'cééjnrﬁﬁgedg Eﬂ%tlﬁgi%lc%%{ d@{]‘%é,%a Wi stable
dose foxmdo\@eekﬂaqalcmem@mmh1b$orl_cybﬁﬁponﬁcﬁ) taﬁﬁb&ﬁmﬁé#&uﬁtﬂs%&hotfbﬂ&e

mycophEﬁ(ﬁé{é 918% R)gﬂ:!ﬂt g §$¥ ?rg“"?‘%gg h r}cl)laﬁcé&?l::cgnﬁg?ﬁ tgere@lnsafl} e
AD AC(aLIﬁMéIV yangihiatia ammmlsalmanm ibindén\ébh @Qﬁﬂ&ﬁﬁrﬁfﬁn& Qrad and/or topical 5-

[ L a |lipker which
A, ol @y EBRALHR 30N E 2 e i st o B Fosomtarién.
sulfasal@zmgz @mlng,tm&aiamd&c mﬂlgﬂﬁpreghlyblortehlgldkﬂdoﬁﬁldle MVACTIO TR A¥8n o

coricos] GEOTBL. 81681 SB1ICER s ki BB STEN T brcos
CBP 10@ maaam@ge risns.zaen magcm 10832 ghovah Refor sich as e@iinbQte giikih Ridtor-2

kﬁ%ﬁ fra t he use of
KGF- 2
( afﬂqﬁhp?sﬁv e %2&%%H§ al so been reported.
Beeéen@ib@omt @édicahents [mfllllﬂé)bne w2 thied 68 fud 4 amiAEbE IR, &Soral
an t es.are contenpl ated. For
Cmﬂam@%%ﬁgﬁ%m%P%P éygﬂﬁ (ﬁFW%BB?%% can be prepared. Tutt
&t onglpreferret nlwﬂnd lof “chABina thetH9 )hereithhe GRBhtde @bRSrnd R ehethod for
or _Anti body

f t Ant
eating s B R BB BB e e PR dED ppinegeipisering

to the supjecttan effedtive ehasit affa CIBAVhEBId ra@d fuethé&icBmbSsitHdhR AR nY to the subject
a ent h as a cytotoxic

ted to her
an effect(f\%rlr]rrt%gr% (())r?a %%clz?%fﬁp??técatnfa%tls 8%%?% gEPup gensisting of an aminosalicylate, an
oral corte:mﬂq:rplkim WER 86 utind @G D) and Gaumiiigakl on Wi || ordinarily
be achi eved through a coval ent |inkage, the precise
ﬁaﬁhﬁﬁﬁesec}fnd\l\ﬁﬁdrchmwtd haylie vaet i combigiol yith B&hlotHeg&ttyMetmselves with

the first Egélga?r“&lg %og@g t1t1 ex rersJ noi% d"g S|t ?dé(%frl}eét gSaUSﬁ%ger%g tﬂ?qs ggt!crrsléan it is the
only medigpament hesidesoht ﬁmtenbdhymbﬂtae@aﬁivtﬂlyo Th@ tha sdcbdkBédidalRhbt need not be

u tlon to CD20 a oni st or anti body
one mEd?hlkgn\S’g%g }j' O%Fﬁt'htg OO e gﬁ%\ S‘FFSS“C}?:%\VF%O hy d r at e
ups |ntrodu

B Son s G X B 30Tt B e i G fosaegy and with

adrmmst@ﬂgmphes asauselt hﬁgmﬂ’fﬁﬁbrmdahbdt miﬁﬁdo Dﬂ%(w fgﬁ h&rﬁ@f&e—&ﬁﬂ»lﬂﬁd dosages. If
sl ne residu rou a free a-am

such sec«g{d%m%gen% aré use baél g;?é)ﬂg_‘;{g ey gge Used %ngprﬁ@op@tg Fhéﬂltf thefjrst
medlcamblyt V@Xﬂ Idlapneﬁdnt efpechhl@ it sibseqeldssihdd bdydad ERQRM Al aBdiSy FHRAIS first

nmdwmnﬂn )\ Qﬁr'OdIC ac%@ to aé%OM/attachnent of drugs
hsl & I AR o S fheaused thesgbyy G {astaep fcrapty i a CD20

I|nkage See, for exanple, U S. Pat. No. 4,256, 833.
Protein nodi fying agents i 3¢l ude ami ne-reacti ve
reagents {e.g., reactive esters, isothiocyantates,
al dehydes, and sul fonyl halides), thiol-reactive
reagents {e.g., haloacetyl derivatives and
nale|n1des) and carboxyllc aci d- and
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I mnot hiolane (I1T), bifunctional derivatives of
i m doesters (such as dinethyl adipimdate HCL), active
wegtoens33psuch as di succi ni m dyl suberate), al de¢yusm06/013780
Iutarel de bi s-.azi do conpounds (such as
anuboc&%ereﬂrbpeél? HBRERS Bﬁﬁcxﬂgz‘é%@ml‘ﬁﬁfaﬂ%‘) of sfgrid-di azoni um

d€ombia¢d ad&ﬁms{t&ti@hle@@n includes co-administration, using separate formulations or a

[ on unmbenzoyl ) - et hyl enedi am ne
single @]afrg%gg} ﬁlgtzrélgl a(tlglbélﬂd gglschl]l\gﬁéiﬁ@m@trethgl, ip glg’@g,gpﬁm whereip prgferably there

isa tmiaIPSrl@Dxi/hﬂéQmﬂl'(kaillb EivE BHEREQ kﬁﬂﬂﬁa&@d&%x@é their biologjcal act1v1t1es
di fl uoro-2, 4-di ni trobenzene Alternalv f

f E%ﬁ“&?rfetﬁa@fe@F ﬁetEqu% whgregreconhmadjenment is @¢m1amt8reld (nda}n effective
amounﬁ\lai@h @0R0bodyRM ob@osgﬁﬂ‘?na&%e Simili¥tefeg %th)ps%mf a#o?e% %f‘ &H%Ele only with
tldesnthe3|s her nodifications
one SEté’ﬁ flggﬁg AF ¥ith @Pfeélﬁ‘fl ioB® Y ofzfoges c brane spbediment the @pcmd nfedicament is

dmini X%BARR the §di€a1 3R LAGR
admini et g evar 18 %//% &lngl% a@éﬁe@%ﬂgg%g 'Ef@éfzc%gd lne@lcameéﬁ i§ administered
¢S,

on
with thf) Bﬁl%?‘ﬁi}ﬁ?‘é\‘ié sqyp Irpmtylpfrl@lpy blgbp@lngetny ct]md second medicament is
adminif€by QY Al Wl £AGSs. or copol yners of pol yethyl ene gl ycol
and pol ypropyl ene glycol. The antagoni st or anti body
dfhecpybiaed %@v@ﬁtr@um agsepnd peditonentingiidy caadhinj3osdrgsncurrent
adminidefaRES ARES s&ﬁfb&e@b &Pﬁﬁghm a@ﬂ%@%ﬁﬁhﬁéeup cal o?rhxlﬂggo%yan% consecutive

prepar ed by net nown
adminigyatern in |gilpr pqqiepryggrgp mprefqratily thede gscn, tmﬁatehod whikobottSEE allyaéive agents

medicBen S GRukshIGRY ex ol Nat!|. Acad. ScL USA,
i e il N

4Thﬁ4at1®450r AREONNDBTB 87 Bl i sterkd gt smbkebl&nns’z B]pluaﬁ@ fsarenteral

al ul ation re.di ed
topic ls%&ﬁé%é@ﬁ% éliﬁ‘}e h&tﬁ%ﬁa’@&%%érﬁ@rg% ana ! cu )gf’ ngalﬁsé(gl‘a dmmlstratlon
Parenteyal g}@gmgle]@mnty@n@gﬂm Jatresd:ndny (lt\l‘l)elnlrﬁ?anenﬂanﬁﬂﬁﬁeneal or subcutaneous

adnunlsgr\élgcgp E}S{% :tl%%l gﬁrﬁlpfgﬁ%ﬁ%ﬁ%lﬁ% tQm iate(i) ﬁggs' ¢ bggpﬁ@g@%%{j %%Ilo—Lopez

A concaspipg glﬁaﬁlq:quﬂe@ymn’m (é]ﬁi(}mtlb@&)}lﬁﬁydltldn pﬁsﬂiﬁaﬂy ar dﬁtagomst may
su1tab1yq}étaﬁﬁ{g1?s%réd y&ﬂggﬁlffds C?tgg Ir gc' o4 dad 1n1 osgs t%lg)& | %(latglst

| i posones w
Preferalyly therflosing iygiveh Hltﬂaeenpusd,ssmsubcman@nﬂy,and mafe pderaislp bng&h@dous
mfuswn%sq the |iposones as described in Martin et al. J.

'ol. Chem 257: 286-288 (1982) via a disulfi de

IIﬁ’W@fiElh sty dpgsaof dntibody Areghevidei heriagpe ot doses a@@ (1)) pto$1ded using the
bi zon

o] W thint | i
same or %f{fﬁg&?%&)ﬁmal? ongﬂré ncoenF © Hgf{} rg’lé(%‘(i}gﬁet Offﬁ?ﬁ ls(bfg%t%venous
adminispgion o Insanothersmepodineet, eaohl sdt ot didsésdngisdn Wfsulfu@hedud a@hinistration. In yet
antcs DAL 6y A BROPLGL: L BN O e AR5 e B Sk B o, and
theantlqum mvxebttmesdmemddlﬁﬁgreaffl n| ty and/ or other biol ogical
r ant ago Am no acid
R S ok B e oo ol eicBogecivs nd
antibodlpsrfebravsed by i nt roduc:| ng appropriate nucl eoti de changes
into the antagoni st or antibody nucleic acid, or by
Bépt | BeodugtiohdsigagoBistshanduditibbdiad | ons i ncl ude, for
exanpl e, deletions from and/or insertions into and/or
Shaymetheds endytclestol mapsfacture of the plasent inhatiamuseporai@iothorate, an antagonist
tib AEHEEI0 ALy Aol Bl
oram &@n‘ol nation of g r?dg'% ?%%Qlj |1}lc§(g9 btgﬁ%f%ﬁﬁ‘iefﬁt‘f'éf‘fcaﬁmag"m“s or
antlbOdlﬁssWIHﬁ@IéeStS@eéﬂlmeve at the final const ruct, pr OVI ded
ol stru sesssthe de
N R b BT S  or Beiton, Efagpmiss ppatibodis
may be, p gst sthtdfr@trabf the aitlgp)r «m@@ﬁmﬁ tifeot, bentalhih @ @R Aesed Bfitope.
umb t f
Altematl@%lg Cogg t’i n3 oyn cel t%)épgrgsgin gﬁffﬂﬂeﬁ%a(cﬁ Blg{kpgqr,t th%?rsclell Isu?fra]tceocan be used to
[ dent|f| catl oniof certain residues or regions of the
ant agoni st or anti body that35are preferred | ocations
for nutagenesis is called "al ani ne-scanni ng
mut agenesi s" as descri bed by Cunni ngham and Well s
Sci ence, 244: 1081-1085 (1989). Here, a residue or
group of target residues are identified {e.g., charged
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insertions of single or nmultiple amno acid residues.
Exanpl es of terminal insertions include an antagoni st
worotantizbody with an N-term nal nmethionyl resiPCEUS2006/013780
t he antagoni st or anti body fused to a cytotoxic
generajgodrysereqn fiod entagonisisor antibediesi Ghlzer foprip pithe B-celf surfaee marker useful for
cnaf NGRS DA JRLEH S REIAEI IR, L o
surfaceenagzarmmc)CDaO poigyrpept i de that i ncreases the serum
h?)hﬂe he Bre efrre& Iz?m a aogltsfe‘ gaf anﬁa 0;8' a %&P%llll?tg?%er tﬁ‘ﬂl atnp godtles YRS contemplated
anno acra-’su
herein. TFmamnvpiaf Itl&rah&gchnw smaptonhpeiasi srmhlen«ﬂwlecanagornbt Dlﬂ&nallyefusen to, or

e R R —

screeneﬂlﬂgslhsitttmtB adflighrfae hageneshisre heraintih bdekyto alahta’g asingll molecule that binds

t he, hyper,vari abl e .regi on [ terations
to thae ety s, PR Bt PR e ST @éggﬂﬁw@ ropRLtes pver
conjugsBdWih b Bytdiatit egeﬂt under the headi ng of "pref er red
bstitutions", |f such substifutians,resul
ﬂ%ﬂ‘éagf’?is%?aé | %sﬁubéél Pepide; g\‘??fi‘?e‘{ "t’)h’élH"'l‘?b?f‘é‘g&?B?Y Bmgre gisplay (see, e.g.,
WO98@BGBBQﬁ5hsh&BIMgﬂﬁHQQE) mmmht@ﬂimesmsmbkaﬂd P Bisoiceinfdy be a "CDR mimic"

AT r.as, furth scli bed w in referenc
ot a““'%iﬁ\‘/ ?1‘1?1%8‘? %“@P"é’é’é?é on ﬁ’ﬁﬁ%@ of 3 aPRe ¥:e l}mﬁd‘tpﬁ%“dﬁsr IB‘EaYLePEf‘%‘ag"mS“C by
themsebiet, SRNGtidel AR} Eptid DUl bk Fikkd & a RAb:id £2hd NS td &Udidd@nhance antagonistic
bi oI ogi cal properties of the antagonist or antibody
propertigs of hE PRI shed by sel ecting substitutions that

dAde@hptmngBmescaafuéxymplﬁyttéamquee fidr @ pr&ctithl o bibdiBOused in
(a) the structure of the pol ypeptide backbone in the

accordgpici with fheiprrserd {iyeRtiopyt  on, for exanple, as a sheet or

hg) i cabolsQMaDEABLHN, (b) the charge or hydr ophobicity
of the nolecule at the target site, or (c) the bulk _of

t Pdyadongkangibodias arepagferably Fajsed Mcanimals Ry Pultple spbsutagegus (sc) or
intrapegtoniéAl @) ihRERNILAHPRIPAS Bl gON QAR Qv k. d[?mﬁi"'@é ﬁ%eful to conjugate the
properties: (1) hydrophobic: norleucine, al
relevar atizen {7 Protpig that is ymmERRSPR inHRIPETF (P P%;meézed S kexlw}e limpet
hemoc&a%}n Sz bIBumASBovird | throddhlilid) 3 dybeadt S psiDinRibitdt uSing b ¥Functional or
(5) residues that influence chain orientatjon:
denvatbqlryg agﬁtft,cfor Eéﬁlaplegyalgm%zgy sqlfo&ucmpmu e cﬁﬁ:é (conjugation through cysteine

res1dué§P REIGRAR K @tinYR (ﬁn f iykide feglﬂl%sy\"giutarﬁ{&l%el su%?ﬁﬁﬂa ANYIaAE:, SOCL,, or
nenber  of One ese cl asses for anot her cl ass.

N—%I?I;R epere B 4ad Ry é@ldkf@émh@liyllgwm ved in maintaining the
PARRELs afO RN YEd Addhs(Qhe énhgenaﬂﬁrﬁ\gﬁgén% coffug A bRAVaiMsH

may be substituted, generall serine, to inprove
combiripgs e @ i 0g ¥ Kgros Bielpraigin G*fcotlﬁéat?rﬁPréé'?Hlté ORige FPsEasiely) with 3
volumé%k%?f?feﬁﬁgs c%ﬁlgﬁf%la {ﬁ%!ﬂﬁ‘ Ond 19}3&}41%rﬂ%obﬁhox?ﬂ@rﬁ&hﬂﬁlykﬂpﬁgﬁlﬁ]}a sites. One

may he antagoni st or antib i mpr ove
month jageg tl@taamah a(f%/boppied vitle 16 & W) {lip eriginal h@owp hﬁiesqr ceyjjugate in
Freund%r&t)fnpﬁg%djlug'an@% &BEdtQ@% 15]5@9Mu1§[519 QteQSSeQ/Qn M4 days later the animals

A particularly preferred
are bleé @Ibistb¢ @eutm tsrasgiayedden aatibody titen | Adimals @t@shop&tm rinﬁbthe fiter plpteaus.
[
Preferaggfg @E g@)ﬁ/ﬁl\/l%e%cgr@g Gich 8R! ﬁ@ %agezdufml%%rélg %rg%lelg %glfésaguuéat?d toa d ferent
proteinfapd/of troubles differeat cmcpsnﬁnltmgmehgenh &opjugatpy dspedn by whdsgn ma¢mbinant cell
r { ent [

culture%]';] gl%?enl fu?%nesn ZXrlé%f Eé%?egaglgo E&éﬂﬁsﬁéhn alu?rpgr% B@Qﬁﬁ;&ge;ag?f Maﬂ%& the immune
responwuch subst itutional variants is affl nity maturati on

using ay. Briefly, several hypervariable

ré 4 on}&h ‘%Ona a”%é %'”é_ 1 sites) are nutated to generate

aMong@tsisl dntieodErhr@binbd from utpopiigioa bf edbetnt@lly Bomopheous antibodies,

arJ ant s thugﬁ%e rat ed guﬁag%gptgérr&op&q%ganggﬂy

Le, m%ﬁéf&@%ﬁéﬁ‘t OIS HITPRSIE
fusions to the gene n1produq% of wus packaged within
each particle. The phage-di spl ayed variants are then
screened for their biological activity (e.g. binding
affinity) as herein disclosed. In order to identify
candldate hypervarlable reglon S|tes for nDdlflcatlon

o . o o e Y o
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devel opnent. Anot her type of am no acid variant of the
antagoni st or antibody alters the original
wa@bkyeosypbat i on pattern of the antagoni st or anP€bUs3006/013780

By alterin |s meant del eting one or nore carbohydrate
occurril aigs (R0 DS oD SHCEBBMIGY THR SIERagitey maedout indicates he
charac@€6H Rn@H Ry @§ nd¥BEiRg 8GR ¥f Bl antibdfs. t hat are not

present in the antagoni st or antibody. G ycosylation

o? or G¥MRYe Breingrpgcipual anjibpdies may beimadepsing the hybeidoner method first described
by Kotflarle} a1K@ehureN36140K e@7525:805 te haliDEy @E&MEPIBNA%M&OB? U.S. Patent No.

carbohydrate noi ety to the side chain of an aspara% I'ne
4.816,36dki due. The tripepti de sequences asparagi ne- X-serine

aﬁdhe@%ﬁﬁ&cﬁgﬂ h8nos; 4 fﬁ&fs@ '3% Otter a}é‘&@érﬁte)ﬁoktsanm S asal 09 hgrﬁsltgr is

except proline, are the reco I on sequerices
immunizgd %F&ferr@b%tda@hh@rw elmit lythghoeydesisiat y@dmee)r Ao wqxaylebbpmmemg

antibodB3 PRk R4 Jﬁgmﬁéaﬁf bind ) de %rgafﬁslrsedt éaremﬁrgu%ﬁg{] Citferna 1ve:l1 e&fﬂg}imcytes may

these tripeptide sequences in a cfea
be lm"ﬁi@‘?@rﬂ’ véto. éﬂyle@yﬂeatmrom @Stwlt@}'almimﬂllglhsmg@syitaﬂd fasing agent, such

as polyétﬁﬁ@r{e%l}lcar Eol?gm?z{ Wﬁgﬁap&e g ?<ﬁr2gé ;zoctlon% /?H%o?zgs grmczples and

N-acey act osa
inm%ymﬁ@ﬂ95ﬁ$q@mmgPdmsmﬁﬁﬁ)connDnIy serlne or threonine,

5- h d
T K T A
preferablpi cenjains aze onmorg nmbstamﬂzy thasinkibit the icenti bysuaiadothd wifeed, Pyrental
| h that it t
ool 5 . RIS e
phospherhpeid treesfer{st (EGRRT piriHRRIT )gﬂhy cdsyd addivamfos tHee@l)ndoﬁ_ﬁetyplcally will

e e d|t|o
B G T AR
OfHGRRgebﬂuQECﬂb the sequence of the original antagonist or

for ion sit . ere the,
TR T T TR KT T
antibodg hy the hglrdqtegitaetﬂaﬂy-@nidmdng detls, @tdDarerseyisibiee talatn@fReh subiDfs HAT medium.

Among%ﬁ%@%%eﬁa‘rrreeg {nh/eI? ces \é\% %’Ié] Bizlglrlra ¢ ui%-ﬁag]wre? g@% a@serc&&iv%]nfrom MOPC-
21 and MIPCt Hanans¢ lrublodaywalaele dematid fdicnkifiutt/BePBistrNaabn MtddSan Diego,

Cahfon%jggﬁ A Olég%’%ack %63 3%5 E%IS ava]i]?@? fi gx!&ﬁleoq %Jrgﬁ%grgﬂréﬁ%?é’p%gr%%ollecuon

Manasskg, g&gmlali@zél\kfam;duﬁlogﬁ&ﬁmmoﬁbg h(l&l@ﬁ%ﬁ())mydlbrﬁhd'&ll lines also have been
e attached t n Fc re of the anti
descnbe%?f&btgp rg(liuecn%ne (o] quﬁlawgchnf fgtﬁ?d}fé %%OZB/E } élflmélfol a}33 S‘Q)Hg (1984),
BrodeumaPMoemﬂorMAntﬂwp@OBrpﬁz&&on Drenniguds an@ A pplitid nB, @R $1S63\Mdtcel Dekker,
Inc., Nt EQ§gn?ne gal actose residue in the oligosaccharide
¥ che o an Fc region of the antibody are reported

IGult&MféﬂlﬁﬁrGB Whlcﬁ’atllﬁidoﬁh adlls a@%@ownﬁ’é i$ @ssa}\é@&/ peg8&fbn of monoclonal

. 764 concerni n
antibodi R@eﬁ%% r‘?e%“ E?&E? ppuigen- e"rzféfamhla’rtga '%’19‘3?%%138015?19’&’& H’@Hm’?%la]t aggibodies
produceE(by hﬂgid@ﬂﬁa tdlie [s&i@ferrmﬁétﬂ;;ﬂfrﬁfuﬁéﬂr&‘iblﬁﬁddf&%y bt v Mﬁ'&lb?&gay, such as
mdmun &gggr ses gl gf regi on, wherein carbohydr
%‘P?‘ﬁ&% PREREE rrﬁlame%bsrréart | @é@ f ucose. Such

Ta¢ biadih affigvseofiiaRh ehoe1en MAEXebodiAG L foPkamblR HeQR R thiYed l;}nﬁe Scatchard
ri ses one or nore am no acid

on further co
analys1s§>ﬁlglgl[1?%(lﬁf ‘Fl(fﬁg’ Lfiiecha ZPWZQNI%QH her inprove ADCC, for

BXMYbAdonflBRd drd 1bAtR1RE (Rt pchﬁr%é Bﬂtﬁgﬁes%? $he d'égi%d sé’e@g{c% affinity,
334 of the Fc region (Eu nunbering resi dues
and/or B Hindhedonst mau b Spredh hmetrnatdé@rm@mcq@m@o@ gloan &y Stawtard
hods (GHEGAS Q1! {
methods (G % 20%%1?’%}{ %%béyé@% Prbzgl?reegtﬁ;éd Pr%’\z;%ep@oslﬁ%{)? gé &fﬁ% Press, 1986)).
Suﬂable\m@w media o this pusEeoREiode 66 exaniple, DSEBNDIRPBABBEAedium. In

e B (AR I o R 1070

W03/ 084570A1; Ckazaki etal37]. Mol Biol. 336:1239-1249
(2004); Yamane-Ohnuki etal. Biotech. Bioeng. 87: 614
(2004). Exanples of cell lines producing defucosyl ated
anti bodi es include Lecl3 CHO cells deficient in
proteln fucosyl ation (Rrpka et al Arch Biochem

PN AN NS O™ A A NSNS\ LS N 2
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earlier prepared variant or a non-variant version of
the antagoni st or antibody. It may be desirable to

W(m‘a(d)b)flwmme ant agoni st or anti body of t he i nvePCT/UR2006/013780
so as to

\MFllhe respwﬁ o effector function, g@
clgpg! pybRdigiserRiad by the @WIOH%&F%W Isppareed fpm ghe culture
medluxﬁAEX;@ A odrumb @g@&:ﬁ@f&ﬁhm%ﬂ@ﬁﬁé@%n%ﬁ&%h sfot:é/duﬂe;?% as, for
he antagoni st or_ anti body. e achieve y
examp]ierﬁf?%‘&lﬁc5W§af8??eh3@F°%P?élte&iWWt%&Pby, ga‘@iqqr@n!nme@mshalyslsaw affinity
chromdr$zrdp@li ON of an anti body antagoni st or antibody.
Alternatively or additionally, cysteine residue(s) my
bEhepRnPEeRaE aiHibpdies vy afse be prgidiensd rachbiadiyly a PNévinnggling the monoclonal

antlbodldﬁtlseﬂéé‘ch@ lida1abbla 4 gehﬁiéﬁcgﬂﬂgltg c&{vgﬂtoln&l récQ d,ltr&'(g' gr a}(g/lllsmg oligonucleotide

honmodi neric antib hu ene
probes FW@%@@@W Pt binding %mﬁqaﬂntmm bnctoritny ttamdawrand hight elsesi@@df murine

anubocﬁé%ﬁpﬂh% ResH o GLIRLE . Es‘%l dr?félréd' sbl?‘ge% %)%?%hl DNA QBS50lateds fhe DNA may

ant i body-dependent cel ar cyto
be placgshintorexpressigin_vegjors, Ey&pchmedthem_t?@sfedtdcgﬂltolloétgslls(sm&%)E aditkells, simian

COS ceﬁ'é‘ Qﬁ%se I%mgter Ov ﬁ@g cellgfbg n&gléma ce?l2 ?ha %o no? %t}%%rlywse produce

Hormodi neri ¢ ant ance
immunegletiulip piptejrajo (&)Itagrothb eynghes peafi rechocisnah gntibedlesr i0 ldiefredo@ibinaitalost cells.

Rev1ew%tgsze§ rolé h&é@ﬁ%@@%{p@%&é@ n%%%@rgy of\%l{ fl}Cﬂéﬂ]g]g glgfi r?)og)hmclude Skerra et al.

Curr. Ogfitiango dymowh, HR56eHGi(1298) sl Rivkthhn ﬁmumhiatequ3negl-m$$(1992)

h
eﬂ?q f&@érpér%b%?ﬁj%}{t Qrﬁ\égdlg N ?et\l(jog)%%%%g%ws g?nnbeAﬁc%{z}ted%ém %r}nbody phage
hblanegegga@@gsxyth@teml@%s@ﬂ:@&ﬁwmmﬁaw Naihre,388:852- 554)(1990)

o3, SO ol AL PYSF 0 B o s

the isolatign pbmglm@sand burpar @B?msrmspaﬂlvﬁlyamhgtpgigldﬂlbﬁﬁ& iSabdegenFsublications
t he tibody wt L Prov
s GO ESEAT, L LRI e Be R S

Bio/Techmdé gyr 1Q3U4? 788 (199@)) Fas wiel g8 cmb(riatoriaiunteeion Agd Mfvivo recombination as a

strategy fgr‘gog%%a tg Vela/nare%ﬁ%l‘g l—lgr!ﬂrges g\kf er:gﬁngsiegfql{{g;?cg s Rees? 2148066
(1993))s mhjgt hesgtidcomguea ireoiitble dltevdatbes foladidond mbiRBAaIRAsHIdY 8tidoma
ut| qns, ar tionally conmbined with
techmqéggg}t@tm?‘% %ftn V\}hal e O‘ﬁ%‘r ease Cl q binding and/or CDC.
Ahe DbT@chI@snambb Imoaifieé,rfelexﬁihﬂe thyRabst@tAHHE OddifpR8RIeBHEBE human

heavy- %glﬂg:ﬁgﬁ ﬁgr)é{agt )g(}lagﬁ% H{éce ofthg %Eggg%sg? rrnlu%%dsga{eg?ﬁs (W§. Patent No.

4,816,567 Berisb8 5B, P13, Mat Adat. stlo Usﬁ $126856 248lY)) a0 By bEvalRady8Bhing to the
The anti bodi es

3 124 :
1mmuno%|%bulm co§ seayen ﬁgl §ro g cl %gﬁeﬂl&qceafpr Hppa-igmupeglebulip

polypepaaln no aC| d p05|t| ons 270, 322 326, 327, 329, 313, 333
(Eu_ nunbering

1ca3[ 4 of th E)g l&P%l on t hereof
PR 55 Dol elploppouhes b Hoiowsy Beiia guegt domains of an
antibodyp osthéy ﬂ@ﬁlb&ﬁﬁﬁd B2ihe vadblealdthaik o3 afiden-LARSIMUE sifel Al an antibody to

createablg n[%ai ‘J[i) §DC function. To increase the serum
R annﬁ ¥ en(t)?nt R pﬁ%vxe aB%n—ﬁalg;blpﬁg él,telc}@ylgg gpegificity for an
antigen sl auaga aht@RebAbiniAk St Hiding @[bet:fﬁﬁi%s foP} @itk ARt 0OdY
&E&f al | an ant1 body fragment) as described in US
en ”’%‘"7 aptpdies o1 exanpl e. As used herein, the
MeihBs' o ehRERing @6 RA4n MtifeHid Qa\%@e&@&@cnb@@fn%féesar{ Prdtlably, a
itope of the Fc region of an 1gG nol ecul e .
homanizd emebap one o expre asking e I)eswatntqoéuop@mgpm peotresthat is non-
h TS RAHufen hlfiolabid Yds)iR
- nmol ecul él IAntl ggdl es? V\fsfcaﬁé%?%%};e t% drgéwont ?e%ldh%éWhmh are
typically aksp fpu)an P@Ppécéaél@b}? de@Wummtlomn éassdltlhﬁw performegdollowing
the meth8d 6f WESE hhP&wdRer VPR %1259.71%4)3,%92%%%2 543 @?Qﬁﬂ C%xechmann et al. Nature,

US2005/ 0014934A1 I nt on eta ese
conprise an Fc region with 38ne or nore substitutions
therein which inprove binding of the Fc region to
FcRn. For exanple, the Fc region may have
substitutions at one or nore of positions 238, 250,
256 265, 272, 286, 303, 305, 307, 311, 312 314 317

NS NS N NS N PN PN SN PN
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Sci ences 16th edition, Gsol, A Ed. (1980)), in the
formof |yophilized formulations or aqueous sol utions.
w@\ecwepiBhd e carriers, excipients, or st abl | i ZePGT/HRB06/013780

recipients at_the dosages an
532333300 e b PORS SR s e 2100 P hET DLl Pesvlsiion higsrvaiabe
region ph@&REBAoLthe 6drfckFnBing Mdetféém ) hﬁfhﬁﬁﬂiﬁﬁoc@c 'A@§ord1ngly, such "humanized"
nti oxi dants i ncl udi ng ascorbi ¢c acid and t hi oni ne

antibogjsercsipagric paibories (S ategelNa detl § 56 1derein srgbiﬁazwlly less than an intact
human&ﬁﬁ%ﬂi déMafHa®bdefl SubstiBa BH Il htrddPanalb Qb dudRe from a on—hu an species. In
enzal koni um chl ori de, benzet honium-chloride; phe P
praCthBd]PVle%ﬁd 35@??213?? arg [typisa by humgnjaptibodigs mbydrich some hy[asvandﬂdfny:glon
idued andRaY! &@éﬁbﬁe J A
T
antibodigfan about 10 resi dues) pol ypeptides; proteins, such
Ao f

hyar plﬁf%ﬁluplgﬁr\/z{hﬁglrg gl:ng%jgﬂ boifl ﬁ%ﬁtmﬂé&% ?(Pl?ertllos Pi 1('51 %aéqng the humanized
antibodigsiinrsigipaant togpduse argigyxgqsltye Acgirding tvi theso—qaﬁepﬁ'lbaag-ﬁﬂ'enethod the
sequenaé SlitedlaAfie dﬁ{ngﬁrmfg%deﬂ 1¥<§dly cregﬁ) 92 aCI it 2%}1%6 ﬁl&rary of known human

di sacchari des
vanablgplm@@; gequengesn dbe hurgan sdtmctlcm widgch lsdede&ttttb thgt e gfendbdensis @en accepted as

the hurfs fﬁ%@ork% | GREHE &e%ﬁmiﬁ%ed%ﬁtfbgﬁfsg n'%&%'b Czhﬁn%@bzg BH ﬁgﬁ% (1993);

or sorbito ormn coun
Chothigygtaf V. M@lnﬁzloé,xlé§ 9PE( 1@87)ZnA1mﬂm‘ eicthod oseph paceadr fﬁmdv(/@rk region derived

from th8 gghsérﬁy A w?éﬁéef cﬁ’%ﬁ ﬁ@&l% ahy E)S 2 %&)Va\Erﬁ%ﬁaénwgp g)ﬁb IU gﬁ Q:avrg)chams

or po ene g
The sarggfrarhrycpyk lﬁl@r reuised ﬁoomara]r(m’fﬁﬂaﬂ; bumdnedd bitibdBesl@ARéreb41Broc. Natl.

| Cri I ose
s JLURPRAS BRSSOy S SPAES?
dtietfurther lm.pﬁﬁﬂnnﬂilait anabrahas de hurﬂarﬂi&ﬂ béth Z@ténualh mhgﬁ affifltydahe antigen
and oth%%%%ﬁ@@éllr %1829 eérp eeHs io%&lgl«gv%tthlgg%l %cécg]r tP a @%%%red mle{hfo
humamﬁqgirmlbcdtqs o pm‘panedl b}ea potess oivpilysed tHdbarggtaldeqiidntddahd®ddious

Concepﬂgﬁthr%ggnelg%/pggﬂ&%tg smgn%rceg ld%ép?}gﬁaﬂ) &ogeg%%n%re%%f eimgl%manized sequences.

Three- @tnensudnel mxtueoglcﬁtmhn ofdcire Ocmlm@ﬂ'y Hiaflabld ana ple fhmme[do those skilled in

the art. f(% xa](S:rlo s Qrg a@a‘ﬂ%)q%,\g lNng g §§ y %H] tgxlpe?lplonal
COHme@uelkal ktgu@phas Iof @kdteﬂ Oztrﬂidlaatlmmnﬁogmbylnb@qlﬁdﬂﬁé@n ﬁispdcti&rﬁé?f these displays

R L E e LN R N R ——
sequencadlm thesinayedof sesiined tﬁﬁeﬁﬂjﬁhdﬁ thembiliteofsbatdiiaté ﬁmﬁlﬁloglobuhn to bind

T IR TN U,
Sequencﬁsm toa rheniesi@g amﬂbeﬂclﬁﬂe&ﬂétlc,aﬁcmﬁﬁﬁﬁ&%dﬁfﬁrﬂ@%lﬁﬁﬁbﬂg&t antigen(s), is

tivities that do no
achioved 3‘9‘&?"“?1;)‘“ a‘??g@?“@cfﬁgl %5 ues ¢ dirgqily andymgst é‘?‘%s@étﬁﬂv gwolved in
mﬂuencal’(gmutilg@ biddinguch medi canents depend, for exanple, on
a?Punt oQ’gntagonlst or anti body present in the
AUPBAMO8AES cl'i ni cal parameters of the subjects
IAS lafh @ltclria6iod ©humdkieatiph, Bk ﬁ@b%&@aﬂgéjg&@t%@t Bor@&4mple, it is now
above. - The active ingredients may al so be
P"SS‘“CE?] PIOdYss SANsEFPiG RS ﬁfp%d’l“é"s?%ﬁf ¥p sanable. “IP@P ingpupigstien, ofgroducing a

full repeﬁt@ﬂ@@h‘ﬁﬁlbh SlibbBES I kHIWUBSEn & of Qﬁ{ddgé}fo% fnﬁﬁdn@élobuhn pr duction. For
merization, for exanple, hydroxynethyl cel ?ose

exampk‘gl% F%% Bepniesrribed pat theboragryeqys fisletiomef meé)pﬁbahpwml@)n JOlnmg region

(Ju) gm@ln%ﬁﬂéﬁ@%ﬁﬁ £¥m-1hETRRAL ﬂn\é@lel’ults iled! ?\%ﬁé’t&hﬂ@%ﬂoﬁj Fiﬁ&do enous antibody
delivery systems (for exanple osones it

productigy. dyrapsfshefteashumen epraeking immyneglobutim geng amy iglsed gameline mutant mice

will resut3A! | ch ¢echnigu
R im0 0 B B S B S BBy v
16th edition, Osol, A Ed. 391980). Sustai ned-rel ease
prepar ati ons may be prepared. Suitable exanples of
sust ai ned-rel ease preparations include sem perneabl e
matrices of solid hydrophobic polynmers containing the
antagonlst or antlbody, whi ch natrices are |n the form
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treatment of a |IBD described above are provided. In
one aspect, the article of manufacture conprises (a) a
W@ ombAaLizes conpri sing an ant agoni st (e. g an aPtCT/ezgg/013780

b aQe mar ker
Proc. M}? ?‘6"6% SUiAn 9@%44?#?&?:3 PRY P M@ﬁ:@%ﬁéﬁ 238 elpi%a Rypggermann
etal. Yeldui it emzunoandss«ba)93§ afkBIOK 2GEntiNGS.&Y, 391864, 13, 939 §8§ Mﬁté $B8307.
g etrte n%g Eﬁ in a human sub ect. In"all of these

| losbe 8 e aplRR s e VLo e e N34 HE b SAICLI90) can be
used totﬂﬂ@iueﬁ’ﬁirr&h ﬁﬂibodi@&&dd&hhl%d? a8 ARG Sirrb nﬁ%n‘l‘ﬂtﬁnulfo obulin variable (V)
domai npl ¢ tles, vials, syringes, n al ners

nrﬁ%} B rfobrp F?‘E‘mualzvh@qne@y Aggordipg tethisteehnique antilsody V domain

genes o AGRd H-frithisiol eﬁher-m&%&‘aphﬁl'op%at ;t}gt]eﬂégr%r of %%ﬁr&n{] E%})actelaophage

h ﬁﬁ osition that is effective for tr
such as i? dbénddigelayer pelugeived antrory frqg‘r@mtse)n Mh'éacb hﬁthe e phage partcle.

Becaus€ €he igdnitark dREcoffdink B
havi ng a °§f%§b pi erc glgglx %]%ldéd Eﬁy D o%’ggr%r#) < gg E?m ﬁelecuons
based "i‘ié‘é@o‘c}‘@ﬁuon%?ml’%fﬂ%st‘)f greanthordy glso lagémn serlew:tlmhef thmgvp@mcbaimglthe antibody

exhibiting tHobtEpraittRE O ! th@ﬁha@@ fﬁﬁr}ﬁgg%me Lhe e pe iesBf &é]%:ceﬁg %hage display -

i nsert indicates that "the COI’TpOSI 'S uUse
can be ]qu@g{lqdﬁg a yarietirad ﬁorgmg; fer;!ﬂqeletewlgwbbée e @O JohhsoaaKemm$., ané Cliswell, David

3., CurRR¥O Y RSk ruR BQYO%E’ 9%%05“} 1 V\ﬁl %%5) Severa‘[ sourcaﬁcff J5Bc0g segments can be

noder at e- severe
used for phges sy Gdeskseg emfdwm:s, ﬁﬁcﬂ#ml%ﬂ@al)sso@iedanﬁ\&gse RirSt of anti-

{ e nt
oxazologé Eélﬁig?('th%n %]é}garlrlgfﬁ% oglcétgﬁlplél%ng{lﬁ]?% Ty (ﬁ” g 885?%:& etjroghtgle spleens of
1mmumaqjidpjgep o ZipergQiigtof Vgenes dompmisnmgzed hpinarr drmos thi Bedohstructed and ,
antibod@§ &%@@e %rr%’ éfléﬁﬁgenp F e %n %erﬁéfaé‘%ﬁ lgageatg%teétgﬁlly Fpélowmg the

water for i nj ection
techniquygs deperibed by dagsicoal, J. dfai/lbol masndgé(lgel)um @fffith agl. EMBO J. 12:725-

734 (199! $&! aﬁsooﬁs@%@ h&%tﬂé‘%bﬁﬁémf é‘%‘krb%%i | ncl ude ot her

material $ desir and user

Stumae pasibadies maycdlagdie gepeoitduchy ipuifrd easts/atediB lcel@&rkes, US Patents 5,567,610
and 5,23dd7¢rs, needles, and syringes. The article of

manuf act ur e hereln optionally further conprises a

€0nt ainétody faprdngsi ng a second nedlcanent wherein the

I n C
e o FUT R IS R
these fragments Wgrgldpqmgd vheraedbytie digestion lof inhiet @&lﬁ‘(ﬂ[b@ (SFBai £, m{ﬂﬁoto etal.

Journal bﬁBz@foeﬁ%ﬁ%’é}g'éS{% Dt lethods zh?,el%‘?&n??ﬂx ﬂ%ﬂ%rey aé Selcaiag 22981

(1985)). rJéQWanlrréme ﬂ;igmntgs am nawiba @Bﬂhdeﬁyﬂr&iﬂ@ by ﬁﬁorﬁlﬁlﬂa{nt host cells. For example,

ur, i (
the anitSBY kR SO Bed B BRARPEY et Havidhvisfitegnibare Atimatively,
Fab'-SHifjagments cah &l dllm}ctly teeovierid Ifowi A gomam chérficAllyltguidBd e F(@VE fragments

0 the specification are
caer 8 PR EBR0k0 R 3R Doy PR Bepens o
be 1solatéld1témgqbyfr®1ﬁ rebBibiildat Bost &llanlnay, &Dﬂhé{ttbdh&qﬁés fbil thé’*%i‘béi@ﬁod &F antibody

h act.i.ve as defined in the
roamenl TP S50 B RGNy o St oty o choce
single chdmtﬁyrf&gmatt edFHh Ske WO:‘H/MI gsa NESPAMENEIIY 1 85D 288 Bk PR .
his exanpl e provides a

p t i n _human ]
558744 RGPS drePrpd i ot lbnsispiet: con e e
5,641 870 Iirsxmiipdd. CRaoh TiAbRPALES, fraamBhiImagthe mEHRERBYic BESiGIeBific.
nch% % resnlng period of ‘about eks a study
6%r| TEFISHEGe 5% weeks, and a fol | owup period of 24
Bvqekiﬁc akfibgBEDMS artbadiskahit AR b‘ﬂfdl g&:ﬁ%ﬁ% bdr aDBast two d ferent
. med throu%hout t hest udy Screeni ng peri
epltopes.Pl? 15ppojtic gn lgacyeqynqyﬁ%tpq}g é\go differenti ep]&}pehq)fshedﬁ yQII surface marker.
Other suﬂhM&b&ﬁés rﬁ&&@ﬁﬂdﬂﬁi | PR
col | ection of d.é??pﬁﬂta a%%ﬁﬁ¥¢?§§?%?%3§%%ﬁgl%“&“Hﬁ§h“
wi th biopsies to confirm adfi ve di sease and det erm ne
the baseline Disease Activity Index (DAI) score. The
DAl score is used to identify potential subjects for
enrollment in the study and to assess the clinica
act|V|ty of rituxinab. Subj ect s mﬁll recelve a 1 gram
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assessnent of inflammtion in the biopsy speci nens
wi Il be scored according to a standardi zed scal e
WQMDPBOIH at, GQut 47:404-409 (2000)). A DAl BC’DU82006/013780

ed . Week 8. to determine th
Ateradlyty sREPGR S bt e B R G SL aueich nds to @ iggering
moleciildien d]édkosywmeh wé 4 T-cal Bephe merb @Y teagt et2at cbbe Mﬁ@rkce%rs for IgG

t t I f
o b BB o B Cr e
mechal(u;mﬁo thePpaes. Bispaikicldatibaiks Wae Ko s usédio léc@hze%?ﬁoto%@ aﬁé}ﬂptg the B cell.

Th é Subjects wll be followed by the invesfigato
ese anfiRodies DRESESS gt markeeRindige am aap progthatdinds theeyiptorie agent (e.g.

saporin\iticiiRMeron-b.Svihd@RKaToid, Beif @l dhaih enﬁ&H&fe)(até St rgrﬁgdcﬁ%qscﬁgp hapten).
Bi E? cell |evels that have returned basel 1 ne f
1specific aptibogiggcan b arepgredgsiiulplength ﬁWPdleSmagtﬂ@Mmﬂr@nm(omFd@@z bispecific
antiboddd).eval uati on of the safety and tolerability of
rituxinmab in adult,subLegts with active UC. The
Piftetts yoramaking Pispenticomtiborkiss sterkaow inttheearf. Tesitiond yrodfiction of full-
length bise&ifiE &le@&i@d’l‘é Basd orpﬁlgg@%%@ﬁ{)ﬂ 6}%\9 %ﬁ)gﬁlﬁe}l %ain -light-chain

WOr seni n 0 di sease B-ce eva UatIO
pairs, whesitheriya chigs Suhavwﬁkremsp@rﬁc@et@mﬂlstmecmle!wwewﬁwa@\‘iw(1983))

Becausk 8f thORH&Im asg_&{n%nﬁmluﬁog%bﬁﬂn Eéﬁ%ﬂ%&%ﬁt &tk gs hﬁ}g I‘Bﬁﬁ (1):n!l 5

clinical activity of rituxim
(quadragpeg) progyce 3 RatentiplaBixget ¢f A8 dlfbednbwtlbﬁymlecgba Iof whick yisly ema has the

correct Ef@ﬁeeﬁﬁ%@&%ﬂ? nlt’urﬁ’ fcatxtc!g oGk byhdeY m&?&xl&i\%ﬁf@? gsﬁ}glgally Qodd | b\gl%hamty

clinical trials (Sc roeder et
chromatpgraphysgeps. igpthe; aUBBsyme, IQedﬂhS piodwct gields algﬂl@v aSichileymednss are

discloséfin W@ b/639b Sdﬁégfl‘ralﬂléclfz}’% q@fe n%%(ﬁ%é% %hgfagﬁf rectal

bl eedi ng and he
e”f?é%féwg &2 @ffgre@t@nm’aﬁop @ﬂd@bl vatiablegton@ink with eﬂe daﬁted ‘bintlyig specificities

(anhbo@-’d’nﬁéén%mgfnlrf' &SI ds?ér% ﬂﬂecWo ulnm?{l gl)obglgn ﬁ&atanl% domam gﬁqu%a( The fusion

I'exrbl e sighiol doscopy Iesu an score
Pfeferaténlsd‘ﬂ@ ag firpppieoglobflyl he@‘(/yrczhpmtconwe&onib& worhprisigablesst part of the hinge,

CH2, alﬁi\/@lcftél%/%loﬁsn Ipig EQ E%% H)rﬁ(/é i ﬁ?s lgeals;]%]tapnec%g %é{%’{‘ Z&%ﬁézontmmng the

Prinary corfre
site necesparyrpr Vglgafhém)bl@mgcmnm alslwseOne@f tha dusioms. goNad craddies 6e

1mmunc%Y0%Gltm ﬁeﬁ%gclflﬁﬁcfxm&fs ﬁn% %td@g Ioed tgee Irrlmgun()%glﬁlf%lgg c%@tg,{@gezl&jerted into

occurring auring
separate,@xpliemqycfguo@,@md n@domséecmd mﬂ» atuitable o brgsiin SThis proeidefor great

ﬂexibilig;qul Q(Rf?sftin% glr% é&u%ug%&?on roié {he :ihree OH’IPFPU%f gro rgetnﬁég gr%%q%gﬁents when
unequalm@t@g of the thmgg)plypcajtldi cttaing nseﬁ(m tha nomxatien Pdide the ptihim yields. It is,

0t C9f i.cal
L o T T —
vector wWiem thg exmesSeor ofad magt twpcdypmpudma&usr iasqual etibdresulitoinl 9w yidds or when

ﬂwrmm %gnégﬁﬁ%y one measures I ncidence of serious
“as infections requiring

mmﬂeaded fmdiodmra:nmf tms/a@rdaclb i@tbispecifid AntibetesR @ Bfpated of a hybrid

. nt and non erious
mmn US4 EBh Ru s Piiaf B PP o b 4 gl
heavy-cl@ir-ight-claiofaiviphoeiding aEsend Bm(hh@;peﬁ'f EYin thy/eth&ia8h. B wds found that

0 | inical |abo bnormalities
this asyrﬁ“%“%?ﬁﬂc%he %‘Fﬁt&‘% § Srparafipteot Bisletind bpecuiEsempe Sompwanted
1mmunoglbbdM&ha18 corh¥ifRione ad tBEPBEh& LI las uﬁ’xﬁﬂ;lriogﬁgulﬁﬁigﬂt) chain i én only one half of
no rrraprlity) an

d f 0 1
T A R T N AL

94/04690.CRor@tHRPdctail6 bf Fen&dling RHRARS tiBEdiMREK £ exdriild) SERLN ef af. Methods in
as a reduction of >3 points In

e is defined
Enzym"iﬁﬂi legglroé 1986¥i me to disease remission Durati on of
Atemso hedilcd ShRthcR Sestkflel ilUS tefNd O34 ﬂi\éeigte Iin?}e?‘fa% between a pair

Change from baseline during the study peéri o
results of the InflammatoryiBowel D sease

Questionnaire (1BDQ
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The effects of rituxi mb on several pharnmacodynam c

markers will be exam ned by conparing bl ood, serum
W(am(dm/alﬁsme sanpl es at baseline and during trerCTERL006/013780
hese assesspents will be as follows: Bl ood

of antﬂ?%‘ﬁﬁﬁlﬁe‘g}%% Bhenginggredhtopnasinipe e prveentegpafdieteendimess thatrare recovered
from re@oxﬁﬁhimt %T'l%ﬂ@ﬁrx lpl% HRSRH SherfaseEdMPribdd of £YEh 5a g '{%Qk&e%ﬂz\lﬂ&&fm of an

g g9 Ant i1 bodi es specific t
antlbo‘b! Cé'ésltqm erapsire tIn 8 methasy prsrar enoks sopsdiamino agid side lsainrsdtpnityie interface of

the first M&H}hﬁcﬁécgfé Qﬁe%ﬁﬁc%& w th E@ FH@&%ES 241 g;éégk;%gu@g@%%)! a

MeMSrmﬁlme owngC|
Compensgapqgy tepeitigst pf identigal oemnrlgr size W the taege sidm thﬂm@dtr&mafmml the interface of

the secbREnth d ﬁloYeglﬂé §yg ﬁmﬁ@ﬁ | m%f cfd@%@ ﬁ’au% ih sgnaﬁér%gé/s (e.g. alanine or
R HE R iRl

procedu RS At screeni-hg
threonipg)Q Tblﬁp@ﬁ/lda&:at mml;ardm émswreaﬂngtbc Ele]KiIOﬁgle i;etgxmméos\(eomyer unwanted

““Tm§ﬁ§5§§ﬁggﬁﬁ?ﬁﬁﬁﬁgs defined by a DAl score between >6

for rectal bleeding and >2 for
f Bieperiffik entibiodinmincludony-liaked ¢ Yl&&rdcngugai’d" aatiboried. M E)bample one of

the antlg&ﬁés 11?] Iﬁln éét&%?c;enﬂg%%%ism I:f) Oc{oué% av@ EIF 8% atvgloﬁg egucg dﬁtmodles have,
for example,dreexgpxemsei tottdrgan 1ramurreesgimrs celie tetiwauiad el (UOBedNo24)676,980),

o BB B T S8 BRI By SELBRBS S8R

antibodgeg olay bempds uging an}&dnmdmccrms lioki§ mampdsO [Suitélleorbs-BAKih S Sgents are

vt GRS NS BLE Bt ly R YRl B Gt Sy 3SH R0 v

technigpest ent i al (mal es and fenales) use a reliable neans of

\Cllgeglllr%cgll%se It %glréraﬁﬁ lgg{ﬁflg\f; P‘ﬂ@n@g 0 ngl{tﬁﬂagyf;ftr%\égntﬁ z?vtIeICE? j)een described

in the hthuatmragFm*temdyplé ibispdcifieritiludibs tarbelprapart ufiyd dHoMicAinkhR. Brennan et
all prevjous

al. Sczencﬁzv&ez ? 1;@ {9?{) éigs%# ﬁy dr u 'tlrﬁ \évvlhtacg@rn?t\é\g Gntﬁafoglf:%m% prggbﬁ{ytlcally cleaved to
generaté Ffab' }z)ft'agmlmts arhasel ffﬁlgﬂialbs art kdduedd iRy pRbentEdt3he d‘iﬁldl\@&ﬁ{ﬁexmg agent

sodium arsgtg)!e 6? 8?%122%] v&%aé&}%};}o&nﬁnﬁ g)l:'le&%rﬁ gltger%]hﬁgglgrtedg%}fge %Fgglétlofno fI‘ he Fab'
fragmerithgenemdd a@tited cpwettato HidmkobbzoRa SENB Y Rri(dda¥s. Dne of the Fab'-TNB
ose for >3 weeks Oral

S TR A o .
an equ1mblﬁﬂini‘ﬁanit offtl&rotl&r Bab"INB hieﬁﬁﬁllv@ﬁ fofﬁd thé blape‘éiﬁa Bhtebot SeheltRpecific
rlne tr eat for a 3-nonth period,

ant1bodw Pﬁ\gﬁ ceé {;%e élS égefls rforglae tp(vg 1m}1“8P1 %qt}gn Pf}f‘é\p}é{?ﬁses

IReSd:neﬁkong\lﬁs fakidtateh &é&ln’@@@&ou&ﬁé’f HAbESH RhisheyitsBlétn @b, which can be
ects need to have di sconti nued

chemic RIS BT PR eIt e SR b B 64l SEOTA UG8
descnbfathaplbdlﬂslﬁbﬁ o fhlleiainiiaRtd bipebBc bit®AEyREL), mefecflé. akach Fab' fragment was

rticosteroids for >4 weeks prior to baseline.
separate SepHER By FelCA AU bierb e iGecgh ShoEN S vifeo form the bispecific

antibody. OTHeQﬂpét@ﬁ&dnhb&iyltlﬂls%ﬂﬂed bes SXoh vHadk e H\‘/e%xﬁfi%u%rlﬁé' ErbBZ receptor
vere colitis as evidenced by investigator judgnent

and nor i & cgllpisatdl a5 giggpndea Yytiq astivigepiibpmaeyeasriciymalocytes against
hummlmﬁ@tﬁ@ﬁgﬁﬁgisof a calcineurin inhibitor within 12 weeks
baseline (Day 1) dinical suspicion or
W&H?‘Héffcéb‘ﬁ‘i‘f‘é @Wﬂ&@ﬁ@@d isplating| bimpaifiqnibesty drapmentodirecdram

recombilYR 84 uR ke hﬁ{‘esdﬁsg rl%enQ:feso?lBEquon e g;p gﬁc? c Qltnjcﬁ)loalg%a(/iﬁ §een produced
Hi st ory of colonic asli a an enomat ous
using lepqgine zigpeys o Kestelnyrerai ] n%munwr tIH8(EY 1:5!4651@3 (1a82). b@b@dlmamer peptides

from the\gl'gc{s (I%JIKL fﬁﬂ%rotéﬁst el fifikatdthe Rl M(QIQ %F%ld?ﬂfe?enwrrt%&lhes by gene fusion.

The antibody homodimers were reduced at the hinge region to form monomers and then re-oxidized to
form the antibody heterodimers. This method can also be utilized for the production of antibody
42
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8 weeks prior to screening Treatnment with a topical
rectal preparation within 2 weeks prior to screening
W(lLJS(EWaissns)nst eroi dal anti-inflammatory drugs (NSHDEH)6/013780

oIS kA I058 R0y L5550 B L

90: 644{4@@48 (19%)$1hmbv1dddll ah lartt&mft@é mBéeHahieg €t Snakiig bﬁ@&ﬂlﬁd Mfibody fragments
tool toxin assa ostridiumdifficile

The fra§81re%t§ ﬁc?nl),@se GaXY- a}n( Yaéls 1 mm%\{}ﬁ c%mgptqdl toa 11%‘5295‘?‘?1 gagiable domain
(V) by LikkienwHiclyis @doSsh@xe ioQillow Qalﬁ BLdRdeR Alel tRB dohiRVdnASsame chain.

st oS PSP 50 B S e o

domairsSRhdotHeO M meah) HefeU ¢ forfitg @o ilﬁi%&pﬁlhcﬁﬁ‘g sitelS €A Rther strategy for making
agents durin e screeni ng period

heal
bispecifif é‘ttg’lf’@lyr fréﬁrg%}??%‘ﬁ BY e use o sigele ehaiEy (¥ )shisert bis ae eanpported. Sce

GruberSRERY. Ymmlth31 032Y5388 (@gzger e allergic or anaphylactic
reactions to humani ze chimeric, or fully human

af\RiISGT BEh BPreianitie valtsise e Redtcrematedy Gi9F exgmple, trispecific antibodies

can be Plefitbd. |Tiﬁ@§alcﬁrbghz§7§olqu7%|(w?ry di sease (including
obstructive pul nonary di sease Evi dence of

shoni f Feningatesind Qtheri Vadifieationsof the Antagpristas dantibadh  as
CRiehnRAYASS b AfibSHy ERSE R meAREY QUSke HEM arﬂwe{g? NAh¥eacture herein is

renal , hepatic, éndocrine, or gastrolntestina
optionalfy efegated to Rathamnearit Sugteasaytotaxicaigentydr ptbking (orgadmple IL2; see for

RWEORBS8EJed).. or other infection (including
exalmpt uber cul osi sj or atypical nycobacterial disease, but

XN e avg il Qrinerily hefaghieved Aisough aweyalenblatkege, the peenige maajrof which
will be QBESREA b fthe't %&ﬁl Rl EHIW thi f‘rgm{g)s%tg b %-l 'C%)‘EE aﬁ)ta%o%lst or antibody

treatnen antipirotics In
polypegfide-clyiically. o rwrwemldia pgenbis ooifisd by thi pdditRnwwé e kiskeo fhat allows conjugation

to CD28 Qﬁt@fﬁﬂis{]& anﬂfﬂoﬁgl ﬁlrr Hgt 5&91? LG& mie %a&gl callbggﬂiratel crl]ltau%g tor reactive groups

recurrent bacter I Ons
mtmduéf@af} mwnﬁammm @tda@flbqglw &m elyerr@@il sibdifigatio. F(or ewmpleemﬂl g may be

attache@ﬁﬁ'd gﬁ dhe g aﬂfﬁ Lgii{):]ﬂ)g)f EI%?,\!IHF 'Ej.lsi%hg EcM lP fh a0 G % rto!e%r%gu!é)ggy (ﬂgﬂﬁde

solid tunors an 0gl C mal 1gnanci es
exchangpA g cysteste residvg, o dy aridation @‘éthb 12adiols ntowassbobydrath eha&kwnth periodic acid

to allow Q@Ehnlféﬂy& CPL%@ @orﬁ%iﬁh% 9&0?&9.\ h?lgg our £ 9540 -ba agf: See for

nur si ng (breast 1Story° o
exampley{{;¢, Pap N och 1333 Pratoingeodifyying i agents e lugle amneh&cmel re)argertto(e g., reactive

esters, 1§&ﬁ1§®gﬁt&gs élrldéférhesogndgﬁ#é)@maﬁﬁés thsr)]lgrgstl\gecr%g%}sltégetagbﬂ]aﬁ)gcet)x

Excl usi on creen erum
derivatixes and mgletitiddsp and/\@myl@racnﬂiarﬁ aﬂ@bﬂiﬁ—réaonvermgentﬂmotaﬁﬁa@mst or

I N T
linking @mtSOH@ﬁmlfunmgb@@ntm are@nde cg)hdlionlyl\kstd zrnd [phinlitsthe controlled coupling
of two cgigfégrg mtems g‘%/}‘%%/ &s of @vu f fe<ré|'r$ Factve W %e ﬁ%fnﬁiéactwe plus thiol,

S ero
iodoaceRmids} br roadeimidex Thd 84e oEbueh hnlongxg@lnt@ grv&ﬂnkﬁﬁﬁiﬁh R MV &Y foR example,

nifi o 0 t hat Princi pal )
prinkie, e B PEESP P T RaE "R Wi oo Brepuifp B regtemative, o
CD20 ahiegdnishotbmtitpaly polgpapéidd dag be nnlteh ikcBa peptidly mSE Aol FREAIMERTN of a
fusion pogl b QI}EJ ation

Examples of further bifunctional protein coupling agents include N-succinimidyl-3-(2-
pyridyldithiol) propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate,
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), active
esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido compounds (such as
bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-
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Rituximab is fornmulated for IV adm nistration as a
sterile product in 9.0 ng/nL sodiumchloride, 0.7
W(rxgdmmqsos ysorbate 80, 7.35 ng/nL sodiumcit raP@r/U52006/013780
dehydrate, and Sterile Water for Injection (pH 6.
cihylenpfiabige AiBoEnates (SIGp BT PRENS HR-diRrYRBHC) A bisracys. R E—
(such 8595l 5-ddftrBer@RGENt r ati on of 10.0 my/nl. The
10-nmL vials contain 100 ng of antibody. The 50-nL
visliratieeedRorsereingoBPriskiF hamiAponiNG T ptibedrand pgapbmpybe made, e.g.
byrecdammtts&lafqa&&P@puuéglmhesﬁs designed for single use.
Study sites w be "'supplied 50-nL vials of 500 ng of
r Phesanerificationy obthe patagonist & apibody aie ﬁpnﬁ@nmaitqbl@ml Tos sxegwle, the
tagoMElik Ritidbd TR éﬁ@afa%r % £RALIEEN poWnlets. ¢ 1
anagoconm st o}%fmgr gm oo rituxi ma s I%ac‘é{;ggﬁbepqyde 1 € ﬁfpdyethyene
glycol, pefiyprapdene rgb/eoll Rolxoryatiyjeses) omollmers stusjlystwlsneglydol and polypropylene
glycol.T €Cei ve prophylactic treatment with acetam nophen (1
g and di phenhydram ne HO (50 ng), or their
i aptaEegt or @ybcmylghShlos}?@h@(mnnafmﬂsebe frrinplated es lifosongss.adiposomes
contam‘ﬂ‘[% tﬁ%ﬁtgbﬁlgt%%rﬁfgod lﬂ%)%r@[?gr t%?ﬁ(ett s ﬁ% '15?1 Ia& esgch %rdescn%)ed in

servatl on partlcu elr i nfus
Epstein dial. fravcNast Aord. 8¢i. E$re 82 ﬁG@’s(tIP@a;tI@wangRt aluRnond\bztlm&mﬁ $re USA,
) = Vi Sj full
77.403??9363‘)0 Bl ??gﬂ&?g 2k, &45%§§ 4 3HPSIs b \Qfmﬁ)rgg?é;ft% 1 lp)H/ﬂ;hshed October 23, 1997.
Liposomesavittedshanced dircalapioroinrast digdsedind). SJCPmaN erSkIHBjSG@

1. 0N
a?&glﬁi(r)l §e IIhI)c%onthEs ﬁag & gﬁn gr& )?Iﬁfb e g%vl’er&% Plgars]% e\]{aBoratlon method with a
lipid cqmpbuswlmmnmnangpl@bpletuaﬂchﬁwﬁo(e%ﬂ AQPEG- cdnnvﬁtkem ours

PhOSPhgﬁlg’leg’l;alé&%giq% éi?&lﬁlgé)atl_@’ol ) ao Ir:algaﬁer)lt a&? g thr?u&rﬂrgJ ltars 8f :Elet%ﬁedc' pore size to yield

liposongsa mith the dhbred riraonpatffab“l fraigtnews ofrmtantitendy pf thelprieseatingmdon can be

conn B B RS B3 PR 8RR ORE oy i

dlsulﬁdgalge;bhange 1(e®ayn chealdthesphyteapat wioptionally amtagicd blitkindigslg®some. See
n vl at r orticosteroid, 6-M,
Gablzogetcf? or azoél {:@ancr Ilﬁsg {1811‘9 ﬂ‘é@ﬁ@%ﬁ’ periods prior to
bssb icié seqilfehrce) mghlﬁcﬁtmh(ﬂ)aof@mudy/ orefltidecintagantist pr @ebédmﬂ Slescribed

herein aTc’ar?n péﬁlgeg atesc’ih %’H exar?;gll ,m:;naynb #gfagggg?ﬁrgv%tﬂ?eﬂ)énf g agfmlty and/or other
biologimbpltopmtoéﬂm |antaghnse& antimdly dAmiaoadid segheloé eariatts bf thaﬁﬁt&yomst or
anivodf i bl by (RSl Rl B P S e o O ancbody
nuclelc'ﬁhé,r @apy pqmﬂe synthesie e8veh modiditdtionsiacladd) & etangple, tl@etfdiﬁsyfr&ﬁ and/or
ot ed. bel ow.. Use of |ive_yirus
nseric o o s B ch P ageersss o W g o
antlbodphﬁnyéftdnhﬁfatlbﬂ‘lﬁ dsletiely irpatibm and stB@®@iov &CiHAdd @SarfIRyat the final construct,
ut are not (ted to, neas
providp g A v i i i e P e 78D B g alo may
alter postrtehnXidhal procpiie of the\aRgnNe 5t dnhiBddy i Stch&@iigahd hunib¥€or position of
| %88 nisms (e.g., influenza, Pneunovax(r), tetanus) are
glycosy#BPn Hbhi bit ed, but nmay not be effective. It is

I eRfrBBaed fo hﬁhuf&aﬁdﬁbﬂf e&tairSreM e bﬂ@gbﬁ%rbf R GAtEbnREk antibody that
ssi bl.e requi renents be reviewed, and, if necessary

are Plef%ﬁiﬂ 1??@&9&8#@@%3@&?81«?6&% sl tsbpse srenbies mu%we%w 3 deirbodpy

CunninSt@)SanB Wk Skilhnck,ali1081- 2085 @{988Y. Udhye, qrrééﬂiu& B@g’}éwiﬁrget residues are
Treatment with cycl osporine, tacrolinus, sirolinus,

identifiggle o FlhaEsed F8idugsy SUFRAS G aTRoh B, ASfebiand feglagnddiviatputetior negatively
chargedMntift RiBmeRSHSerMly §1§1§1ﬁ‘@5}' p@@alﬁiﬂge)%{iffeggthé ﬂ?era%ﬁbﬂj(}f the amino acids

closporiné in any formulation may be used
with antigegc Thqsp ghingfacidl fusationy demdngizsatiog fumstionak sersitivéty mataq: @é)stltvmns then are
e
rfined B R RARE) Bk A, 156 Bt bids AT i e i for
be consi dered a non-respondd4 but shoul d continue
schedul ed study visits. O her excluded nedications
during the study period are as follows: Antibiotics
to treat UC Antibiotics may be used to treat
i nfections as nedlcally |nd|cated but not as a therapy

o 1 1~ ARIAS AL P~ o o oy - o o
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Serum sanples will be obtained for PK and HACA
anal yses at tinepoints according to the assessnent
W(sethle/dldsas The rituxi mab PK enzyne-1linked i mTuP@E/USh)esr013780

SN CAE R TR S e

be predeRirmgd. NBbr 3gEYe, toMAbIgh th@@&?fofmdnble@ﬂmbna&n tatvegicazitel alarsganning or
reagent. and biotinyl ated-rituxi

random G gCHy P AP S CRLPIo FEoP AR BE Sipyesirdayagonistoranibody

variants @Al sbrR&rRl Ry dfeWeMRd RERRAr ed Wi th affinity-purified
pol ycl onal goat antibodies to rjtuxinma

Again acid spausherpeRionsiaglydegming: é%?rtcg&owgfegﬂnelefuilglstrmgglg in length

from onpl%'sMQé t@'ﬁ@lly Abds ké@lﬂ?ﬁm'ng a h@fdie di’ﬁnofdijeéﬂdey Qs Wall §§ntra§éduence
ana ysis w | e perfornmed by a centr.al

msemonsavls @n%l@ @rrryultlwlﬁ aining asid FHRTOF1EGICS SE R JFTioTsdnclide gn antagonist
or antibddy WL rl\meﬂﬁnaﬁ RR R ?ﬁ%ﬁ@lﬁ: o@theﬁﬁ&%ﬁnst b8ty trisedio aEbrllo%c

assays may be used fo deterni he sp eC|f|C|t(I>{
polypepch)thmnsWemaé paienix PEhS entegonisiar @ntibody welseitle igplpdefhpisign to the N-
or C-terfiftlu§ Eﬂ'ﬂlyﬁl‘?agg hstlold §ntﬁo§(ﬂl dtah edARE) r(ﬁ‘%?f)l)j’pep%é #hG@eases the serum half-
ctivity Ana yses The clini cal ivity of rituximb
life Oftheran@@mﬂt p1 anfeodgy all uat ed. The proportions of subjects
gtﬁéljt Q)'f'a am i %aciﬁnf £74 SDLRMARRGridnb el“li%ﬁ@%ﬁﬁté ﬁ%ﬂé atQfast one

ubj ec I'nical responses at Week

amino ae@trersrda@ euhgmg@mﬁtroe bl mgewbosrlensd by é‘ffé’@n‘i rﬁﬁﬂ(&evﬁaﬂl%lws of
greatest\éﬂt% Fst b s&%pﬁﬁ@%ﬁg ut%/é%ﬁes?sacﬁ ntibrogf‘éd@gﬁlst@fnmudg thE ﬁ%ﬂlﬁ@ﬁable regions,
rences confidence intervals wl
but FR Peptipwia: alrostemplated f Cofisgruatiye sybatifitias a5 shpvr | m fFable 4 under the
heading 3f :ﬁ@ﬁﬂr@des%é? Yaribh 241 tsugsqlmtlorll\ﬁ%uﬁnn Y &}ﬁﬁget if bﬁlﬂo%ﬁ:ﬁ‘lsa@tlwty, then
Ssion response W summari zed fof each
more substamalrpém':gea Kimonsnatﬁg "erempkapiubsiitviiens rin Figterb @r fsdiprther described below
s acli ve UC
iSO 0 BRSNSl BN B Sk eaeh Vo
above, wil I exper i ence an i nﬁaldvément in the signs and

ot

cl iOvigimdl r elsponse (achi evelxoyplasek 8), att qi nnent ofreferred

SYHPTOonD ofY&—rnctuch g dirsease TEenT SSTonyand’/ or
a $egidoe dosjcopy score of Gubstitatiomnd r ect al %bl eedi n§ubstitutions

or Mgl to 3 p0|Yﬂ1§§“1% reduction in B-cells in ¥

Score of U,[a reduction 1n DAl score (by ngater than

\,LrIrUTu e—tcoSa—andfor—areductomTm p-Af artTbody

| evag (RFrom t he flos;etpobang, it will be appregi atedlys
that although specific enbodinents of the-invention-

have,been descri bag: Hiek@) By pur poses of ¢in
illustration, various, nodifications nay be nmade

wit ho dev atlngfromthe spirit and scopelof th
mﬁ?ﬁﬁb Accor dBY, the invention is not Iim%cleud

—EXTEpt as by the appended ctrai nms. WHAT TS CCATVED TS
1. Qysffet hod| for t¥B&4 ng noder at e- severe infll ammatdry

howal dicaoska (DR 1 n
T TVOCT AT IO

Se—Beo—H it hurean ouUJTbL \,unplToi‘ﬁg
adragpigy eripg to #shgglsubj ect an effective afjount afna
CD20 _antibody, wherein administration of the antibody

re A Cli n;l ' €sponse or di sease rgm ssi g
Sd.iiiljutg%rrethod of c:S aém 1 wherein the BBD i s }ul cer at&i’ ve

coTltls( . 3. The nethod of claim1 whergin the | BD
i s @ s Hi seaséa4 The nethod of any ond of tHR&

precettng—clar s —wherern—the—subject—asactve +BD
5. Hiké)net hpd of amnyglories; @& t he preceding cllai ns arg

wherein admnistration of the antibody resullts in
di spape ren) ssi ongy b,y Hae afet hod of ci ai m 5 |wher eiln
rem ssion i achi eved at about week 8. 7. THe net hod

of claimb5 pr clabhf Bovdvenei n admi ni stration of the
aan;_bL\vdletv tH-ts—hp—a—s+arpi-doseepr—seore

afl O
o YgTToT uugvupf o> CUT C‘UI \v) UI J.

and rectal bleeding score o350. 8. The nethod of any
one of the preceding clains wherein adm ni stration of
the antibody results in a clinical response. 9. The
met hod of claim8 wherein the clinical response is
achleved at about meek 8. 10 The nethod of cla|n18 or

- . o "



11. The nmethod of claim 10 wherein the DA

WO eddaedody greater than or equal

scor e,
scored using the scoring systemin Table 2 herein,
to 3 poi nts.PARUSINE013780

. ane nof the nrecadina-claine wherein
B—OhRe—oi—-hRe-—pleceathg—eciat-hAs—wnerel-ih

i s

adniepigst r at | on of ndrecimnilé: kaly reduces B cel
col oni c nucjpsa. 13. The nethod of any one of

precedi ng c| ai ns Wefetl®iPiet he antibody is a ¢

-~

s in je
t he
hi meri c,

. freRtzZet—att bﬁdy +H4—Fhe—rethot
ondyofK}x he precedirgglclasi ns wherein the anti
conprises rituxinab 15 The nmethod of any q

I u}ﬁai"r';'r
body arg
hne of

cl aj to 13 whgg.epg il.he antibody conpri sg
humani zed 2H7. 16. The net hod of any one of

PS  leu
clains 1

to 13 wherej n the ant)hody conprises 2F2 (hi
17 g ke,

iVax - CD20) .
| ai s BT

method of ©%n¢h 8/&%PT ¢ he precedi ng (

~wherer T the
metoP)of any oneAbf claims 1 to 16 wherein

metdap@)of any onergf the preceding clains
antibody is| administered as a dose in the r

artTbody Tsa Traked ant Tbody T 1§:

The
t he ala
19 _The

erei ngrhe
nge from

ab 00 to 2000 ng at a frequency of a
f our ses mithina period of about one nont

out o to
h. 202§The

met hod_of cf aim 19 wherein the dose 15 1N
fr P &¥but 500 ng¥EEMA500 ny. 21. The met hog

& Tange
| of cl¥im

rer-i—the—dose—+s—+n—the Fange i
00 nytp;2RBe; thther met hod of any ong

rein the amihndyjq adm ni st erd

UTT1 abuu‘t
b of clphé s
bd_ N one

[=]

or iavpyyd .23, heunmtdpd, of any one of clfaims 1§ to
22 wherein fhe antibody is adm nistered within a

peri od of apout 23ludNogleygineks. 24. The nethod of claim

23— wheretr—the—pertot—+s—about—two—weeks—2 +he
nmet hod of any one of the preceding clainms wherein the
abdtdnaialymddsficathii i 1hé BibBgicalpidpaitienaiulsd antagdifst of ribodtdrod
f ne of the preceding clains. wherein the. . .
accompfshe By e WA BY B QLS S Gh By Heg:pn Pjpgaining (o the
structur8®f the pol@fepiitybackidenedh tHehieaPr BE etistGtic, for BEamplle hd shed or helical
conto G0 e T oL 5 i G ot i
chain. NRGialpseiding 2Siduckhe: dialidaanto @foupd Bisdd oh cordidh Side-cliaiteproperties:
mclg(gd @di_ca nt is npre thap one nedi canent. 29. The
rephibice pogiepiney mgh algy gl [guode wher ei n t he second
ediet@drafdrophsics8lsgef, @, from the group consisting of an
2rg| nosal i cyl ate, an oral corticosteroid,
el PoBtir i ne (6- MP) and azat hioprine. 30. The
Btyage ag{,gﬁ,phﬁs,qy},galgf clainms 27 to 29 wherein the
second nedicanent 1S adm nistered in a | ower anpunt
tPrsiques thatdpflyepcechain @E‘)‘?’(‘)at’ﬁﬁ'tg%ﬁﬂ%ja‘ids not adm ni st ered
t(@@orﬁdﬁb;itgﬁ,tyr,tﬂlﬁat ed with the second nedi canent. 3 1.
The net hod of any one of the preceding clains wherein
£Yr8-consyvatie sisdtugerseyill seaihexshanging &é‘i‘ey’%ﬁ L 2peef thise plasges for another
CD20 anti body. 32. The nethod of any one of the
preceding clainms wherein the subject is not suffering .
Ay Fy el 1esidue nainy Qhyed i Jrain@Bing thespraper KeydoraRtionaf thematagenist or
antibod} RS0 RAPEEAbBthG AnBBRIYRRE &hifle, tdEnpRdiRItRDxidafive \Wibility of the molecule
suffering froman autoi mune di sease, other than | BD.
and pregAt abarrpns ctosdinking. Conerssly gysiaind honea) oaybetaddadto thie getagoaist or
antibod Ebrok i T T B Pt b8 o oo s B s B men
such as pwFy fregnen)j ect, wherein di sease reni ssion or clinical

ARGy bge}fe%t%ﬁ ig‘ﬁ%%%gH%ﬁ{ﬁo@agg%;ﬂnﬁ%&%s Qbsutifd $he AP fhoR"
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35. The nmethod of claim 34 wherein the one or two
doses are adm ni stered intravenously (IV). 36. The
woredoaa3ef cl ai m 34 wherein the one or two doSPGI/HRZN06/013780

hypew%r?ag*enﬁ?g\sgct&xer\%ﬂg? CQ%%%{‘ a}e ?ng é%g%lyd%% éeglﬁgg%%%rﬁgg se?efcted for further

developiabiit WilBHa@¢ Bthrovel BioRkidalgasprtied refaliee th\#e pifbﬁ&z&mb&iylffdmi WAfich they are
nge from aboyt 200 to about 2000 ng. 38. A nethod
ge“““F% COBEHPH g/ay EFFI%‘WF?&P% fuch B‘ERREP“W'S‘@&%S N B@B}W fgtugption using phage

displayD Bi@fly, SsteiaChyipeivhiidBleatdibnVsed B, 60 JTRY:) &b REltaRdd M SinSh@ il Pssible
to the subject an effective anmount of a CD20 anti bod

y
amino suhsfitgtipns ﬁéﬁchééﬁp?hesapﬁ@d& iRt Stus ﬂ?%@tqd&rq Heplayehinagpongylent

fashlonﬁcfn?ﬁlﬁin&ﬁo@ rﬁﬁég%tpal‘ﬁleeﬁasgrﬁ‘&&ﬁ & ABaine @!T‘Ef&iuc% 6f 184 FAifde@Whithin each
group_ consi sting of an am nosal i Cyl ate, an ora

Partlclee é"rh? Plaggdisplayed vareanﬁ@rectam ssfseradiier thegr ipgienh getivity (e.g. binding affinity)

as herefZACIObQPTH dA&er toddentify dlﬁ&lﬁ‘z%jh}fpgﬂ'vaﬁa%@fgé&gm@s ﬁl& ﬁ‘n@tﬁﬁ@aﬂon alanine-
activity index (DAI') score in a hunman subje

scanningapytagenqsis €y ke netfarmed jtq idprgify myrvgreﬁbt@rrpmm@mdues contnbutmg significantly
to antigdf Binfing ! ﬁftérﬂﬁlvay,%padﬁﬁﬁ)hﬁ%qym‘é&’bet Jéﬁefﬁ%alﬂ Qﬁﬁlyienat %}glgl sglf'ucture of

amount éffective'to reduce DAl score '
the antigersantibgly oppelee foridentily oplactpepisdetweenibe antipofinapdtahiégen. Such contact

residues ﬂe&ﬂbcﬁ%gtr&muésrhre Plhﬁatgs fGIesruﬁétﬁ]utmh accroﬁﬁrt%ctg %e@%:chrgquefs elaborated

greater than or equa pol nts.
herein. {pyge gyrh veriantsrge g@n@r@te@l ithregpandl af vegianth isrsebiertedie saeebjng @ described

herein Qﬁsan Rt %Rh %g) dp)e;) Izlgg {&N&éﬂw&g ?e%vaﬂ%%sa#a%rb% Qgééted for further

cyto asmc a or anti
develonme@borry05| n |soform 5 (hTMb) autoanti body. 42. An

arti L C ot
C%l?%tl?e% Qf)f %gﬁ&ﬂ%ﬁ Bfo: @g’gﬁtgﬁgﬂﬁr .ahtg)og%gl%a tgé I&%r inal %lycosylatlon
pattern af th amtagvmstmtant@hméy f Ry alteriegis imsgntidelffirgmma bomgre babelydrate moieties

found nq R Gda ongslt ﬁ[?i)nltli) y,iag?}gpt?cﬁg%%m gl‘cI%l reé (?Jsglatnon sngs that fa\re tnﬁtePresent in

I nst ruct i ons an e amount o
theanta@@zsloamubbdzdy is administered to the human

RO BT A P - R0 e O ARy e
attachnBOWE theDnBBEEatE @By tothS fide 2oL Rj_aspamgjne 122@(‘2&;' G‘aﬁg ﬂrii)eptilde sequences
asparag1r%%sen?%s@@éﬁaé@%%ﬁthr%%?>, \%ho geerrgsSacr:l mmo %18 6xce§>_t ]hne are, the

recognitjorl seljesmceSdor e@rymaie attafiipenébithé ¢aebdh§adxat8mmet§j ta tlﬁe:spaﬁagme ]ude chain.
Thus, tl’?e ep]t%er]c% o?elth%r c% tllle ‘b‘!ﬁé%’"g&s I@nﬁ:ml\{?% ﬁ&géeﬁé{escrért épofel gaﬁ glycosylation

er va
site. OilipkedPywos@ldtipn @&TS odhe aﬁa«hrﬂey@f I@neooﬂlﬁe %@arsﬂfﬁ—a&'esyﬂgalamesa]fyﬂe galactose,

or xylo%ldgl &E%é) g(? i A?/l(gcsl errrlosa%lm%ggr%l sa‘mcy opd rre me all.@:g)uggg I%IE%)Ejypf.?] ne or 5-
hydroxylysineSary also be used.

Addition of glycosylation sites to the antagonist or antibody is conveniently accomplished by
altering the amino acid sequence such that it contains one or more of the above-described tﬁpeptide
sequences (for N-linked glycosylation sites). The alteration may also be made by the addition of, or
substitution by, one or more serine or threonine residues to the sequence of the original antagonist or
antibody (for O-linked glycosylation sites).

Where the antagonist or antibody comprises an Fc region, the carbohydrate attached thereto may
be altered. For example, antibodies with a mature carbohydrate structure that lacks fucose attached to an
Fc region of the antibody are described in US Pat Appl No US 2003/0157108 A1, Presta, L. See also US
2004/0093621 Al (Kyowa Hakko Kogyo Co., Ltd). Antibodies with a bisecting N-acetylglucosamine
(GIcNAc) in the carbohydrate attached to an Fc region of the antibody are referenced in WO03/011878,
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65 70 75 Arg Val Qu Ala Glu Asp Ala Ala Thr Tyr Tyr
cys Gn Gn Trp 80 85 90 Ser Phe Asn Pro Pro Thr Phe
W@y B y Thr Lys Leu G lu Leu 95 100 105 LBRGI/BS106/013780

PRT <213> Artifijcial sequence

Jean-MaE%tér alzﬁéisj]?aéeﬁlglgﬂ e | %,%aﬁlg & 4. eén%@g wifh %an qng galactose
residucGh thedlifosddeharide attRBEd 1P LOFSRBiof 6f thé-ﬁulbﬁ@’ arﬁfeﬁor&a@ in §®97/13c0087 Patel
eral. Beyanae oG dBnal Sl Vs iauks i ShEprongieanipodin i aere
carbohjdtate REaohddty the 6 re%ioﬂ tiddr.Lys Pro 35 40 45 Leu lie Tyr

a Pro ser Asn Leu Al a ser Ay Val _pro Ser Arg 50 55

Ab“epﬂﬁf‘é%@é‘rﬂ@vlage& vagipyt hegepn cenynspﬁ A0 i sipmeniprein 4 qagbolrysirate
structuteia@ached tBZl?eJFcREgléd(lﬁclé Pucé. _é§chs%har¥t§hhv9irﬂp8rgxfeﬁ A%dd"fuﬁf:ﬂ?m
Ala Thr Cys Gn Gn Tr

OPtlonﬂB’ the,Fe relgyoa qrﬁ"er q&mpm@s PIRIANQDP YMigp pmql_y@stﬁat;onglgre[q vehigBfurther
improvd @B CH) for ky:npf, Subsidbhs 3t %gnl.léfs 2@@ &35 2hdd: SR or e k7 region (Eu

Artificial sequence <22 3> sequence 'S
numbe%%grﬂ Ksduesy Exampips o@pq&gﬁﬁtlpﬂsere]@ed tp ‘iefucopilatedy or “Swpsefeficient”

anubodﬁe Encﬁﬁé tkﬂzbt Sl N@U§9603V@1'57ﬂ085A119re11]§ @Wo”éﬁ@bﬁgglva'

WOO”A%%GI‘T‘%USL?@Q?’/Q\{ léﬁﬂf’pl WZO()@{%6@2EAE%S2DB§O§5%2IWS USPGD4/0132140A1;
USZOOBOQO{ZMSM?’ @sé&bcﬁtﬁ 1(#2%%1-%2'0{)@%1?%%632&1&“@%@/02?{ 19%?%'0%9/08457%1

Pro ser
Okazakgztyll geMo@Bspl 'ﬁﬁ@ 12@&@1 00h; Ygrg:me'ﬂhnuhweal Biotech. Bzoeng 87: 614

(2004). Examples of cell lines producing defucosylated antibodies include Lec13 CHO cells deficient in
protein fucosylation (Ripka et al. Arch. Biochem. Biophys. 249:533-545 (1986); US Pat Appl No US
2003/0157108 A1, Presta, L; and WO 2004/056312 Al, Adams et al., especially at Example 11), and
knockout cell lines, such as alpha-1,6-fucosyltransferase gene, FUT8,knockout CHO cells (Yamane-
Ohnuki ez al. Biotech. Bioeng. 87: 614 (2004)).

Nucleic acid molecules encoding amino acid sequence variants of the antagonist or antibody are
prepared by a variety of methods known in the art. These methods include, but are not limited to, isolation
from a natural source (in the case of naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of an
earlier prepared variant or a non-variant version of the antagonist or antibody.

It may be desirable to modify the antagonist or antibody of the invention with respect to effector
function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity (ADCC) and/or complement
dependent cytotoxicity (CDC) of the antagonist or antibody. This may be achieved by introducing one or
more amino acid substitutions in an Fc region of an antibody antagonist or antibody. Alternatively or
additionally, cysteine residue(s) may be introduced in the Fc region, thereby allowing interchain disulfide
bond formation in this region. The homodimeric antibody thus generated may have improved
internalization capability and/or increased complement-mediated cell killing and antibody-dependent
cellular cytotoxicity (ADCC). See Caron et al. J. Exp Med. 176:1191-1195 (1992) and Shopes, B. J.
Immunol. 148:2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity may also be
prepared using heterobifunctional cross-linkers as described in Wolff et al. Cancer Research 53:2560-
2565 (1993). Alternatively, an antibody can be engineered which has dual Fc regions and may thereby
have enhanced complement lysis and ADCC capabilities. See Stevenson et al. Anti-Cancer Drug Design

3:219-230 (1989).
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65 70 75 Ser Ser Leu Gn Pro @ u Asp Phe Ala Thr Tyr
Tyr cys Gn G n 80 85 90 Tyr Asn Ser Leu Pro Trp Thr

W(Ph(ﬁl&(ﬁ:y()fﬁi n Ay Thr Lys Val du 95 100 105 | iRCT/yS2006/013780
muscul us <400> 4

Rf‘éo’ézd”fe%a# (B an@@?thﬁﬁwhwwgmwdsf* 13CG finghorya ths presence of

humaneﬂ‘éétér celiss@hde thBBthﬁEiﬁSc%nMpﬁse AR idSbsiARTs f 1 & rE’éxSh thereof.
a Ser 0> 6 <211> 9 <212> PRT <2
Prefer. Sthﬁﬁxét@ﬁ&)ﬁgl We%g QeMPpFises sylstifuiigng aﬁgogtlg@r29ﬁ:|§é3 and/or 334 of

the Fc &gﬁbn REOnRibRridd6f r&idues) OPreferabBlihealibeed FE&hton i€ RTunt@ 831 Fe region
S muscul us,_<400> 7 G n Ala Tyr Leu G n G n ser y

compnﬂp%ordon%stlﬂg gf S\l}gqtlt%IPQS Fbope, (g/orfgrse qfghepe poritignseFuclyanbstitytions are

optlondﬂ?fcoﬁﬁﬁecp\y th éukféﬁttﬂoﬁ(s)‘i?l’hclﬁnb’reégx Clébﬁldﬁg @nd-y(%}(r)CD’)A(g) g 2 g ﬁ 0

Asn Met His Trp Val
@ggvﬂh_é‘ﬁs with %i@fedéil@bmﬁ‘mgrapd/m CQmeleylem dgpanfent FytptoReity (GDE) are

descnbédiﬁh \ﬁ’)ywé\ﬁdaz Jing P NbYS, 19305581, Q5% Biwdh f?o 2 i»:ﬁi;l 85’1% Us¥htent No.
ys Al a Thr Leu Thr_ VAl Asp Lys S ser

6,528 63&4_%1 ik Un\Paent Die. 838, 181 fldpsogieseql.)s Ehe 4_nélbodr¢$rcomelrise@l amino acid
substitfR aftfhe 8PmER of amino acid positions 270, 322, 326, 327, 329, 313, 333 and/or 334 of the Fc
region thereof (Eu numbering of residues). Substitution of one or more residues at positions 326, 327, 333
and/or 334 can improve Clq binding and/or CDC function.

To increase the serum half life of the antibody, one may incorporate a salvage receptor binding
epitope into the antibody (especially an antibody fragment) as described in US Patent 5,739,277, for
example. As used herein, the term "salvage receptor binding epitope" refers to an epitope of the Fc region
of an IgG molecule (e.g., IgGy, IgG,, IgGs, or IgGy) that is responsible for increasing the in vivo serum
half-life of the IgG molecule.

Antibodies with improved binding to the neonatal Fc receptor (FcRn), and increased half-lives, are
described in WO00/42072 (Presta, L.) and US2005/0014934A1 (Hinton et al.). These antibodies
comprise an Fc region with one or more substitutions therein which improve binding of the Fc region to
FcRn. For example, the Fc region may have substitutions at one or more of positions 238, 250, 256, 265,
272, 286, 303, 305, 307, 311, 312, 314, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424, 428 or 434
(Eu numbering of residues). The preferred Fc region-comprising antibody variant with improved FcRn
binding comprises amino acid substitutions at one, two or three of positions 307, 380 and 434 of the Fc
region thereof (Eu numbering of residues).

Engineered antibodies with three or more (preferably four) functional antigen binding sites are also
contemplated (US Appln No. US2002/0004587 A1, Miller ef al.).

V. Pharmaceutical Formulations

Therapeutic formulations of the antagonist or antibody used in accordance with the present
invention are prepared for storage by mixing an antagonist or antibody having the desired degree of purity
with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.
Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations
employed, and include buffers such as phosphate, citrate, and other organic acids; antioxidants including
ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol,
alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-
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Ser Ala Val Tyr Phe Cys Ala Arg Val Val Tyr Tyr Ser
Asn Ser 95 100 105 Tyr Trp Tyr Phe Asp Val Trp @y Thr
w@Re06/T308Thr Val Thr Val 110 115 120 Ser Ser <eADBSB06/013780
Artificial sequence <220>

eeso) 5 FE1eE T TREB s iy AORLY SiclaboeneBr ipevan ek o e aloumin,

gelatin \@ ﬁmﬁmdgloﬁ&lins@ly}zlroﬁxﬂ/tc f1ymdeSshclyad [I)o@wd?lp?fr@hcﬂlé‘ athind a&gs such as
Ser Leu Arg.Leu ser y

glycine]ﬁvagt% » S5 PAragineglyst alfﬁxpmm){wg ansmlgn@pg; dmp@%@qu, and other

carbohﬁrzﬁesl?ﬁ@ucﬁﬂgygldc)é& Qaﬁhob@ or %Sﬁtrﬁ‘lg_ ﬁﬂ'&l&lnga%_éﬁts stith Q@E’D’Ig ¥ug°‘l's%uch as
p r

S“"msed“ﬁml‘ég tf?*ﬁ‘&”w&@t@ %.ltgfowag CPAReTIPRS Se asvmlumsxpetwgmplexes (e.g.

Zn-prot%rcoﬁﬁle%@) &RA/HSn-AHt sTfictdn@Uudyds ’IWEI@WP]L\@I{OMT’S%{ olyethylene
Arg Ala G u Asp 80 85 90 Thr Ala VAl Tyr eyl

gIYCOI(REQ)Arg Val Val Tyr Tyr Ser Asn ser 95 100 105 Tyr Trp
Thr Leu Val Thr Val

I dy Gn d
Phomeis @R iy fruionsiue Sesomtps o ey 19356415 2y pblication
describ&l%'lhqﬁﬂﬂrﬁxﬂtldﬁéé folin@htadn c&ﬂﬂ‘x}sﬁ&% n@@ﬂﬁtuﬁg&;ﬁ>2§ﬁ%%@ 156 mM

trehaloggy 0 @‘9 %‘%‘;Zfﬂeag@ﬁgl&g&%l’gﬁgw 28at 9H ? %ﬁe‘,flljai Oasren@nmyn et ht;eelﬁ two years

storage &C 298“|CE A rSfier £¥iSCI0FoMhuatidR b iftetelt c%ﬁgns-gp o BE/?nLSI‘?tEmF-AQb 0.0 mg/mL
r Tgr Ala Met ser Trp Val
sodium Ekﬂgﬂ% me{imigspdng clvate @gify 8 g/ mBlplyvasbatt §05 agkere Water for

IHJCCtIOAS{ﬂ-I@_y Ay Ser Thr Tyr Tyr 50 55 60

Lyophilized formulations adapted for subcutaneous administration are described in US Pat No.
6,267,958 (Andya et al.). Such lyophilized formulations may be reconstituted with a suitable diluent to a
high protein concentration and the reconstituted formulation may be administered subcutaneously to the
subject to be treated herein.

The formulation herein may also contain more than one active compound (a second medicament
as noted above) as necessary, preferably those with complementary activities that do not adversely affect
each other. The type and effective amounts of such medicaments depend, for example, on the amount of
antagonist or antibody present in the formulation, and clinical parameters of the subjects being treated.
The preferred such medicaments are noted above.

The active ingredients may also be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-
microcapsules and poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery
systems (for example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-release
preparations include semipermeable matrices of solid hydrophobic polymers containing the antagonisf or
antibody, which matrices are in the form of shaped articles, e.g. films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate),
or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-
L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid—glycolic.acid copolymers such
as the LUPRON DEPOTI™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
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Ala Asp Ser Val Lys Ay Arg Phe Thr lie ser Arg Asp
Asn Ser 65 70 75 Lys Asn Thr Leu Thr Leu G n Met Asn
wW@eoosl1e3308\r g Ala G u Asp 80 85 90 Thr Al a Val HgT/UI3006/013780

a.Arg Gy Arg Val Ser u 95 100 105 Tyr
al R HoRs Y v or yrerpm S GR TR sl B Sely
accomplisfedIblFiltrRibl thrd3h SRAL Filid@ordddbraldRT <213> Mus muscul us
<400> 1.0& [;}/r Thr Phe Thr Ser Tyr Asn Met His 5 10
<§gd¥“iis 2‘%& fcfurgr 12> PRT <213> Mus nuscul us <400>
11h aAbtBed eh®odidentRE the (B v¥ntfdaNarkd186 oﬁﬁﬁnﬁ?ﬁu@@dmtaﬁﬂ%ﬁ%@na@ ddeful for the
Phe 1 5 10 15 Lys Ay <210> 12 <211> 13 <

treatmeélgif@%s%%qhog&a@a@@gedl Jn geg aspest, thwa,mcl%f nRaufagiarg comprises (a) a

contair®€fompYikingd bPant: mﬁg_rg %@nﬁ&hy}&ha]e gmﬁ?t%Q% dehReAdd: Irji'larlgeﬁe g., CD20),
<211> 213 <21 <213> Artificial sequence <22

optionally jma phagmacetically asc legasiera dilvepgesd 3 a agej 1@se@w1;th ligstructions for
¥ey

treatmg'l'pm]ﬁnr&m%nﬁ{ coer Ser Leu ser Ala Ser val 1 5 10 15
Arg Val Thr lie Thr Cys Arg Ala Ser Ser Ser

\,Ig|all Sgﬁle%s%ts 3be gaykagﬁ/mser];-ﬁs on Ty zpsop&a,ted@@i tigg qenfaiper. Fuigable
contam@s){ncﬂd(i% fetleﬁ(aBFﬂ@ de¥iRs, F\)/'ia‘Ps éémé& 42 ﬁ%lég\lllthlﬁerg—}ﬁray 64 BrbdiGrom a variety

ser Asn a ser Pro Ser
of materials such as glass or plastic. The contamer holds or contains a composmon that is effective for

treating the IBD and may have a sterile access port (for example the container may be an intravenous
solution bag or a vial having a stopper pierceable by a hypodermic injection needle). At least one active
agent in the composition is the antagonist or antibody. The label or package insert indicates that the
composition is used for treating a human subject eligible for treatment, e.g., one having or predisposed to
IBD, including moderate-severe IBD or UC, with specific guidance regarding dosing amounts and
intervals of antagonist or antibody and any other medicament being provided. The article of manufacture
may further comprise an additional container comprising a pharmaceutically acceptable diluent buffer,
such as bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's solution, and/or
dextrose solution. The article of manufacture may further include other materials desirable from

a commercial and user standpoint, including other buffers, diluents, filters, needles, and syringes.

The article of manufacture herein optionally further comprises a container comprising a second
medicament, wherein the antibody is a first medicament, and which article further comprises instructions
on the package insert for treating the subject with the second medicament, in an effective amount. The
second medicament may be any of those set forth above, with an exemplary second medicament being an

aminosalicylate, an oral corticosteroid, 6-mercaptopurine (6-MP), and azathioprine.

Further details of the invention are illustrated by the following non-limiting Example. The

disclosures of all citations in the specification are expressly incorporated herein by reference.

Example 1
Therapy of IBD

This is an evaluation of rituximab in human subjects with active UC as defined in the inclusion
criteria. Gene microarray data have demonstrated that B-cell genes and CD20 expression are upregulated
in human UC. This example provides a protocol for therapy of UC subjects.

Study schema for this protocol depicted in Fig. 4.

Therapy herein includes a screening period of about 2 weeks, a study period of about 24 weeks,

and a follow-up period of 24 weeks. Rigorous evaluations of safety will be performed throughout the
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50 55 60 Phe Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr
Leu Thr lie Ser 65 70 75 ser Leu G n pro Glu Asp Phe
WEL@6/T308Tyr Tyr cys G n Gn Trp 80 85 90 Ser RUBUSMNG/013780

o T e 1B o et

laboratbly@sdR¥sthesis lcollebBonldk iatPht2Aem AHldtitid J‘grﬁ&&bs wafl 'blo%é!s to confirm
Al a ser Val Val Leuy Leu 125 130 1

active %ﬁ?@se*ﬁ?ii despraning e @S?Jm%sase{sy Sty Tegex (RAD seare T%DAAgcgre is used to

1dent1f§-ﬁ&enh§153u$5&s 108 hréllrent-B UnFnldly 264 to@ss\éss/fﬁerbléfcﬁl aglﬂtygf Htuximab.
Ser . Val G u Gn 155 160 165 Asp Ser

ThHbIepls wilkgseeiyey ! gram infgyenpys (TY pigfuriop otr@tumw@ (or p@c@@non Days 1 and

15. All%@ﬁjedesy\ﬁlll%ﬁmﬁégn stitfie §dsit dE¥e &'n’fbré-éﬁhe\@hod_ X% héi ?h SMg’ast Week 8: an
G u Val 185 190 195 Thr Hs Gn Ay

aminosgligylategn qrglcortispsteppig, GAMR, andigr prpthiopgae. ﬁaf@ty@noyut@mg ‘@@enodw
laboratixgihgd’p%caﬁ%ﬂéﬁinﬁég eﬁ%ﬁa&&ns Rl bs éﬁ%l’lg) rg ok b %gé&djﬂjls@.%g{h%%ay 1 and

0> <223> sequence | s synthe
15 visitgy sybipdswilldavegchedgled vityevelyyt el tpéMeek/@{l aig therRyvery@ mponths to Week

1o g2 0 B LR . e

ﬂex1b1q_§1 gnorc}qgcopa |vv1tjz\|bg)p@sm/1mba pRfosmed 4tyWeel § @@ hhs;olchgudl%seébﬁseébﬁlent and
evaluatfdnbf Hl&)sé{qsl—ceg d\é%l@tlid?l A%gdd-{{ nalpfﬁgn qo)fco’g%ul %ﬁ&%ﬁvﬂ %Performed at

ser e Lys'dy €
Week 24jte e\gigqate\@spasp‘gtptugygl reqover@ 6f B@elV@pLe;&gn iznlomik mukcesa. Therhistologic
assessn{eﬁ%f%fﬁnﬁﬁhmﬁ%Qheaﬁé)s%ﬁ*émﬁ{egs \@lll%e go? c@%‘pomaﬂ ?o a s?an%srdlzed scale

Val Tyr

(Geboegerral. 96“&@@0&669 WQO)Ir p Tyr Phe Asp VaI Trp GI y Gn dy

Th D Al Sdbr@ bygglm}{ﬂéd at Week 8 to determine the proportion of subjects achieving
disease remission. The DAI score will also be calculated at the Week 24 visit. A clinical assessment will be
performed at visits when a flexible sigmoidoscopy is not performed (i.e., Days 1 and 15 and Weeks 4, 12,
16, 20, 36, and 48). Subjects will be followed by the investigator and the Sponsor until Week 48 or until
B-cell recovery, whichever is longer. B-cell recovery is defined as B-cell levels that have returned to
baseline (Day 1) or to the lower limit of normal.

This example provides an evaluation of the safety and tolerability of rituximab in adult subjects
with active UC. The primary safety outcome measure is the frequency of targeted events of protocol-
defined UC exacerbations (worsening of disease).

B-cell evaluation will continue until Week 48 or B-cell recovery, whichever is longer.

This example also evaluates the therapeutic clinical activity of rituximab in UC using the DAT
scoring system as defined below. A DAI scoring system for assessment of UC activity has been used in
pivotal clinical trials (Schroeder et al., N Engl J Med 317:1625-1629 (1987)). Remission of signs and
symptoms of active disease, as evidenced by cessation of rectal bleeding and healing of friable mucosa, has
been chosen as a secondary endpoint for clinical activity. Duration of remission will also be measured. The
flexible sigmoidoscopy results and DAT score at Week 24 and clinical follow-up to Week 48 will enable

evaluation of the duration of the therapeutic effect.

OUTCOME MEASURES

Primary Safety Outcome Measure

The primary safety outcome measure is the targeted adverse event frequency of protocol-defined UC
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110 115 120 Ser Ser Ala Ser Thr Lys Ay Pro Ser Val
Phe Pro Leu Ala Pro 125 130 135 ser ser Lys Ser Thr

WG@Ee06m3p0&d y Thr Ala Ala Leu Ay cys Leu 140 1BEI/LISI06/013780

Val Lys Asp. Tyr .Phe Pro. Pro_Va hr Val ser Trp
exacer%?ﬁnss%gu %@d”f%éthfé%‘d@%fwgpgayﬂetﬁ V%?{‘z er Gy Val Hs
A PhutocPhdefiRed0U @Ak achtddtioh @iistGatsildifd o orelo? l@he$&l‘ow§?§ cn%éié:

er

Secon

Leu Tyr Ser Leu Ser Ser Val Val Thr Va Pro
190 195 Ser Ser Leu Ay Thr Gn 'ghr X}S/r I_I_:qe Eys \;Asln
Val >3Asdint ficfeabe)i DAQQcodDS 210 Pro Ser n r-Lys va
Asp Lys Lys %_I Au Pro Lys Ser Cys 215 220 225 Asp
LyusPedied qi@penging gqxic megcalino Cys Pro Alha Ero Slhu Igeu
L . Val Phe Leu e Pro
Pﬁgeﬁz_fégh(%r gdh%égngsr)én %ﬁéerﬁz&@m §§18C255 Leu Met lie Ser
Alrgtherlinical jpdgohent dfethe fiiestigys, alicalpiignitdanAs@seatg 265
Z%Qisy\i@{; Ser Hs Gu Asp Pro Gu Val Lys Phe Asn Trp
Tyr Val Asp 275 280 285 dy val Au Val H's Asn Al a
Lys Thr Lys pro Arg Gu Gu Gn 290 295 300 Tyr Asn
otk Arrg Val Val Ser Val Leu Thr Val Leu H's
= 2 SAsp Trp Leu Asn Ay Lys Qu Tyr Lys

Secondgry ouicyrge MedsuiSeare Asifoldd(he325 330 Lys Ala Leu Pro Ala

R Iife GQu Lys Thr lie Ser Lys Ala Lys 335 340 345
CSS ety ﬁP%Ol}l%/@eﬁniﬁs Pro Gn Val Tyr Thr Leu Pro Pro

SedidoAtgof3Bibud bifecB6®, @itedds li'nfé@i‘bns-rrl@%uillhy_/g;ho%{iligﬁ&l yay ntibiotics
er. Leu Thr Cys Leu Val Lys 365 370 375P221I R .txt Gy
Srﬂ“éde?% ofpfl gd ke ey (parigusaing noppperigns) stprlesl acrdrdingterNationpl Gancer

ITtstiBROCRBBord Bki Gy TRk oA lHrATH eﬂ%sc’%\TCB@TCéM_?, Vdlion: ?_,P]
Pro Pro Val Leu p Ser 395 400 405 Asp y Ser e
Prrddepeq pilipicad fqboratpsy qbaernmhiiesval Asp Lys Ser 410 415

e LG G| | P cys Ser Val
é/ﬁ%oﬁi{og OF(-S&}I%JS igvg@ﬁ%hé&ﬁgéeﬁ%m%glﬁn ﬁﬁmge%s%[] H's Tyr Thr
@ispageyremisuen ik defingd ps 4 ssgmdBdrscdpy Score of 0 or 1 (no friability) and rectal bleeding

score of 0.

Proportion of subjects achieving a clinical response at Week 8

Clinical response is defined as a reduction of >3 points in the DAI score.
Time to disease remission

Duration of disease remission as determined by the investigator

Change from baseline during the study period in results of the Inflammatory Bowel Disease
Questionnaire (IBDQ)

The effects of rituximab on several pharmacodynamic markers will be examined by comparing blood,

serum, and tissue samples at baseline and during treatment. These assessments will be as follows:

Blood lymphocyte panel with B-cell count (CD19+ and other B-cell phenotype subsets)
Serum Ig levels (total, IgA, IgG, and IgM)

Antibodies specific to UC (p-ANCA)

B-cell depletion in colonic biopsies, as measured by

immunohistochemistry (IHC)
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440 445 450 G ly Lys <210> 15 <211> 213 <212> PRT
<213> Artificial sequence <220> <223> sequence is

wawbhesdgzed <400> 15 Asp lie G n Met Thr G n BeT/UR2006/013780

Ser ser Leu Ser Ala Ser Val 1 5 10 15 dy Asp Arg Val
Thr Iie Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25 30

SUBJHGTS Leu H's Trp Tyr Gn Gn Lys Pro Gy Lys Ala Pro

Lys Pro 35 40 4 5 Leu lie Tyr Ala Pro ser Asn Leu Al a
Ser Ay Val Pro Ser Arg 50 55 60 Phe Ser Ay Ser Ay

Inclusis@ Critdish Thr Asp Phe Thr Leu Thr lie Ser 65 70 75 Ser

Gn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys G n Gn

5 Subjecslfrsglstg{xjaeg@e &lowing crisda igds elgible (e stughentphe G y Gn Ay

10

15

20

25

30

35

TWrittdsYififoMadd Ghddnd 1 € 95 100 105 Lys Arg Thr Val Ala Al a
Pro Selr 0Val Phenl ie Phe Pro Pro Ser 110 115 120 Asp

@ gp 16-1 yeaws and/eppahie of@ngerstimdinglsaidg procadates Val Cys Leu
. Asn.Phe Tyr Pro Arg Au Ala Lys
\Lg?g“égg"flr‘?‘gzﬁﬁgn@%ﬂs Sp40 145 150 Asn Ala Leu G n
B0 c@ of adin dsense fiscredding si@foidéadopyhr G u gn 155 %ﬁo
Leu Ser ser r

R L ST R e p——
Hibisflexibse sifihoidogdopMaiscloyEingd u Val 185 190 195 Thr Hi s

Pro Val Thr Lys ser Phe Asn

ﬁ{r%ﬁ? FVLFE}? g{ai‘feorfté%%‘gf?@s foy 1§ ithin, 2 gpags prips tospreeningl 6 <211>
A5&atifieht %nﬁ%h&ﬁé ﬁﬁ{e'ﬂ%ééli et;heﬁ 'tc%r g?e%gl'l&lgﬁ:g pégx‘ﬁ&ﬁe g(ﬁl%%fent dose of 20

sequence | s synt hesi ze
mg/day for at least 2 weeks’ duration.
grday

Colonoscopy within the past 2 years for extent of disease and to exclude polyps
Colonoscopy with appropriate biopsies to exclude dysplasia within 1 year prior to screening if UC
disease >10 years
For subjects of reproductive potential (males and females), use a reliable means of contraception
(e.g., hormonal contraceptive, patch, vaginal ring, intrauterine device, physical barrier) during
study treatment and for 1 year following the last dose of study drug
Withdrawal of all previous investigative biologic therapy (e.g., etanercept, infliximab,
adalimumab, rituximab) at least 15 weeks prior to randomization
Current treatment with one or more of the following therapies on a stable dose for the indicated
period prior to baseline (Day 1):

Aminosalicylate, stable dose for >3 weeks

Oral corticosteroids, stable dose for >2 weeks

6-MP treatment for a 3-month period, with a stable dose for >4 weeks

Azathioprine treatment for a 3-month period, with a stable dose for

>4 weeks

For the therapies listed above that have been used previously but not currently at Day 1, subjects
need to have discontinued aminosalicylates for >2 weeks and to have discontinued azathioprine

treatment, 6-MP treatment, or oral corticosteroids for >4 weeks prior to baseline.

Exclusion Criteria

Subjects who meet any of the following criteria will be excluded from study entry:
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<400> 16 Gu Val Gn Leu Val G u Ser d y d y d vy
Leu Val Gn Pro d y 15 10 15 dy ser Leu Arg Leu ser

WeY®6ALBOAl a Ser Ay Tyr Thr Phe Thr 20 25 30 BeT/U33006/013780

Asn Met His Trp Val Arg Gn Ala Pro Gy Lys G%Leu 35

4BV cofitis afr%dﬁvaqd t@lvemgator judgnsp thek the mbgﬁcmm 0 reyuige a

T&Hlecﬁﬁ{y of Wstitafono? a@chﬁéﬂln@lﬂbléﬁY%lﬂPn QZ lw¥§ksgf Efasé}hlg (]5)@91)

Thr lie Ser Val Asp Lys S

T hinigad spspiciqn N@iadlpgﬁpfseerwd@w oAp@orm apr@tanou\gruosa 85 90

lel(ezt% Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser

Tyr Arg 95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay Gn

AigtoThof phimary\delbroding chgiehgifid0 115 120 Ser Ser Al a Ser

Thr, L . Pro ser Val Phe Pro leu, Pro 125 130

5ot F il i 1n8E ol nocalaelpofy i heeolgrs A Lo

Aipatiiym widleydéPordiedtadroBmivsabirolliyhs, Aefhotr¥atel Bﬁnf’oﬁ&eﬁ)lh&e mofetil within
al .Thr Val, ser Trp Asn ser 155 160 165 Ay Aa

L%‘de PrQdQ SEeYNg 4| His Thr Phe Pro Ala val Leu G n

17 Qathéi vABQ t%ﬂéal 8kl [ﬁa AiSwitihh 2 SREkslpeier (986ret@l Val

Val Thr val Pro Ser 190 195 ser ser Leu Qy Thr

¢ of Renstpgidal angi- le%nmam Vales ASAIPR)othey thap Byv-¢eSaspitid within 4 weeks

R &asefia® Thr Lys val Asp Lys Lys Val Qu Pro Lys

ser Cys 215 220 225 Asp Lys Thr H's Thr Cys Pro Pro

C%mp? goifer omg er P@tasites. esitiva staB Qul@BFoPphtho@ing, d@pysitRrestool toxin assay

Pro Lys Pro Lys Asp Thr 245
%%C?ggjgdfggi%gﬂ aFQ?eeg&lg Arg Thr Pro Gu val Thr Cys
\Bceip@featngeint Mpar@(i@e PBBin&AUPRPA Wwelks poidr ty/ehdBaratibhs G

3By o torchopr dRiep et €5 b o

Aa&IgAGDUUMN% G n 290 295 300 Tyr Asn Ala Thr Tyr Arg
E% é Val Leu His 305 310 315 G n
ﬁlﬁwsﬁoﬁ C‘ﬂ%‘ﬁc ﬁ{ssﬁ‘a OwelpRstEciqn offRsedigns ys Lys Val Ser

A8 of antidiarrheal agents during the screening period
History of hepatitis B or C

Exclusions for General Safety

History of severe allergic or anaphylactic reactions to humanized, chimeric, or fully human
antibodies or murine monoclonal antibodies

Significant cardiac or pulmonary disease (including obstructive pulmonary disease)

Evidence of significant uncontrolled concomitant diseases such as cardiovascular disease or
nervous system, pulmonary, renal, hepatic, endocrine, or gastrointestinal disorders

Known active bacterial, viral, fungal, mycobacterial, or other infection (including tuberculosis or
atypical mycobacterial disease, but excluding fungal infections of nail beds) or any major episode
of infection requiring hospitalization or treatment with IV antibiotics within 4 weeks of screening
or oral antibiotics within 2 weeks of screening

History of recurrent significant infection or recurrent bacterial infections

Primary or secondary immunodeficiency (history of or currently active), including HIV

History of cancer, including solid tumors and hematologic malignancies (except basal cell and
squamous cell carcinomas of the skin that have been excised and cured)

Pregnant women or nursing (breast feeding) mothers
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320 325 330 Ala Ala Leu Pro Ala Pro lie Ala Ala Thr
lie ser Lys Ala Lys 335 340 345 Ay Gn Pro Arg Glu
woe@6@®3308/al Tyr Thr Leu Pro Pro Ser Arg 350 3BGI/BSD0EA13780
lu Glu Met Thr Lys Asn G n Val Ser Leu Thr cys Leu
* \Histotyyd aB6IH], 31?1@ g7dhei@icyl abre within the @maeths pxep td scesering
oV ser Asn Ay 380 385 390 Gn pro Qu
éaﬁk%%en?{‘/?m Venouﬁ'ﬁccesfhr Pro Pro Val Leu Asp Ser 395
400 405 Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
LaborVal SL or er.a4 Ocr415n 420 Arg Trp Gn Gn Gy Asn
et His Gu 425 430 435 Al a
Leu H's Asn His Tyr Thr G n Lys Ser Leu Ser Leu Ser
Pro 440 445 450 d ys <210> 17 <211> 451 <212> PRT
. %Bcr,&?tt‘ﬁ“fePclr“éPg@%&E@’ﬁE‘é“ Q‘?Z‘Gé"g%%@ Bquence i s
. Sx%ﬁﬁe%rﬁﬁgtraiéf%?e ABTGhithiavake aﬁidatr&@férés@mﬁ)u ser Ay
%% Val Gn Pro Ay 1 5 10 15 dy ser Leu Arg
59@?8 @rlmlfaofﬂpran%er dy Tyr Thr Phe Thr 20 25 30
o éelgtefgygouﬁsa()@/g@w i s Trp val Arg Gn Ala Pro Gy Lys
Leu 35 40 45 Qu Trp val Ay Ala lie Tyr pro Qy
. AHm@lqblnﬂSﬁQSmL Ser Tyr 50 55 60 Asn G n Lys Phe Lys
. P r lie Ser val Asp Lys ser 65 70 75 Lys
qrgutt?ﬁlglslggg()o%}? Leu G n Met Asn Ser Leu Arg Ala G u
. Asﬁnﬁecﬂécoﬁﬁ)taibwuﬂl a val Tyr Tyr Cys Ala Arg val val
'FI'% Ag @sn ser, 95 100 105P221I Rl .txt Tyr T rP TyG
* Phit [ﬁef%‘lls PIC®98%G n G Iy Thr Leu Val Thr Val 110
o 135 K23 mpeser Ala Ser Thr Lys Gy Pro Ser Val Phe
Pro Leu a Pro 125 130 135 Ser ser Lys Ser Thr ser
deY Q935 mefmlAl a Ala Leu Ay cys Leu

B-cell count <1.1%

Electrocardiogram (ECG) showing a significant cardiac abnormality that the Principal Investigator

determines may jeopardize the subject’s health by participating in this study

STUDY TREATMENT

Formulation

Rituximab is formulated for IV administration as a sterile product in 9.0 mg/mL sodium chloride,
0.7 mg/mL polysorbate 80, 7.35 mg/mL sodium citrate dehydrate, and Sterile Water for Injection (pH 6.5).
The antibody is supplied for market use in 10-mL and 50-mL vials at a concentration of 10.0 mg/mL. The
10-mL vials contain 100 mg of antibody. The 50-mL vials contain 500 mg of antibody. No preservative is
used because the vial is designed for single use. Study sites will be supplied 50-mL vials of 500 mg of

rituximab and 50-mL vials of matching placebo.

Dosage, Administration, and Storage

Study treatment will consist of 1 gram of rituximab or placebo equivalent administered IV on Days
1 and 15. Subjects will receive prophylactic treatment with acetaminophen (1 g) and diphenhydramine HCI
(50 mg), or their equivalent, by mouth 30-60 minutes prior to the start of each infusion. Subjects may be
hospitalized for observation, particularly for their first infusion, at the discretion of the investigator.
Rituximab must be administered under close supervision, and full resuscitation facilities must be

immediately available. If a protocol-defined UC exacerbation occurs prior to the second infusion, the
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140 145 150 Val Lys Asp Tyr phe Pro Glu Pro Val Thr

Val Ser Trp Asn Ser 155 160 165 Gy Ala Leu Thr Ser
W@LaooNed304i s Thr Phe Pro Ala Val Leu G n 170 1FGI/L8106/013780

Setr ,ser,(gg Leu Tyr ser Leu Ser ser Val Val Thr Val
secondppiysieqwillf é‘elfgo 195 Ser ser Leu Ay Thr G n Thr Tyr

| Rﬁux%@) ORifonéabr 1ﬁﬁl§‘ioﬂ1‘|h1§ sta8 ar2l00-20 %36213-—016 %@or%@ 'imfﬁ? Qnd at room
Thr Lys Val Lys Val Glu Pro

tempergtyyy f?l?@ aA%lBOILayg‘l l‘mfs PIP gotrRg beygid tip %ppa@n@iy@ starrr@ede@nathe carton. No

I
Bk 50,5000 i O B

Met lie ser Arg Thr Pro G lu Val Thr Cys Val Val VaI

lu Asp Pro G lu Vval Lys
CONGMIﬁQ@T%@ﬁ)ﬁi@Lﬁ@EDSPﬁE pisy U oeP y val Glu Val

Hi’%ormswswna (lla)ysl) mﬁumw Wilde pn faldh dosel of a@mn@%cﬂél& an oral
T
cortlcoégglsz Wl@%@aﬂgl ng{cg éﬁa%le ého#ﬁ)ho gli)asxs e. éﬁrou it tlaf study and
follow-y1py peripls, syljecgysboulq maiptain tBer cqastantaas@ OBﬁlﬁnﬁﬁﬁcyl@ts 6MB, ahé/or

azathlogﬁl% &a@ccgl&s &}oﬁi @sés%l &Xc?r J;nlr;l{n sb aftg}yﬁeef:y 3 1tj.%e 1calzyuacceptable
Taperigrsouly be @éﬂutﬂd 4 H@S@a1®55il®&@ a@erWee®8 u Met Thr Lys Asn
rC 70 375
e Bl o AR o o e o
live vir@y gr b3@@ia38&:iB9 & p@hibied froﬁlDayAz&thAmgh thy lend_yfaheldnidy Pafiod. These
vaccin E’ﬁgy Er{ézgld%{s)lut AsTg #ot'%%@te{?o ! fes 3gan’%:grgb@,spog%%aiﬁéca%gu&Guerin,
yellow fe3er, #uddi YiXlp t}@lqnd Gt’ amm@syha(\dcm ndfabntith tives@paniys (&2[ inflédnza,

poennd e 2ol 3] o PoB AP0 Pt B e
vaccinag@ipn secer@ iﬁibpo]sﬂble: Elirenic@® be reviewed, and, if necessary, any required
vaccination/booster be given at least 28 days prior to initiation of study drug treatment.

Treatment with cyclosporine, tacrolimus, sirolimus, methotrexate, or mycophenolate mofetil is
prohibited within 8 weeks of screening and during the study. Cyclosporine in any formulation may be used
at the discretion of the investigator as a rescue medication for a protocol-defined UC exacerbation. If
rescue medication is needed prior to Week 8, the subject will be considered a non-responder but should
continue scheduled study visits.

Other excluded medications during the study period are as follows:
e Antibiotics to treat UC
Antibiotics may be used to treat infections as medically indicated but not as a therapy of UC.
* NSAIDs, with the exception of low-dose aspirin for cardiovascular prophylaxis
¢ Topical rectal therapies for UC
e Antidiarrheals
e Laxatives
¢ Bile-acid binders such as cholestyramine

¢ Investigational drugs or treatments is prohibited

ASSAY METHODS

Serum samples will be obtained for PK and HACA analyses at timepoints according to the

assessment schedule.

The rituximab PK enzyme-linked immunosorbent assay (ELISA) will be used to measure
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<212> PRT <213> Artifi cial sequence <220> <223>
sequence i s synthesized <400> 18 Asp lie G n Mt Thr
W@R2Ww6/3e3308r 0 Ser Ser Leu Ser Ala ser Val 1 5 1BCI/ESI80§013780
Arg Val Thr lie Thr Cys Arg Ala Ser Ser ser Val
rﬂmﬂ@bﬁ@oﬂ bynaggerpprsapplgs-H s Trp Tyr Gn G n Lys Pro Ay

/l&'glﬁa rfh:8mAY HA@&SELFI)&Q 153d50r141 mé §sslr}’9 WR ch %se-gl‘l'ﬁuxﬁ‘ha% ag)ﬁfé cégﬁrmg reagent

Leu Ala Ser Ay V
and bl@yla@@rltuen}abslml St@gaqufﬁrHBB fpr FipFéthPmTIEéESaWS ] paélb@taqr c@Se prepared

with afﬁ%ty ;%nﬁ@c‘i F('ﬂféi'ong 8%)&]3 arnﬁl))&fai ﬁﬁﬂm@g%hé%fgrr éiu#]tg_ﬁéﬁ-{ﬁgdls%sare reported

e Asn 'Pro
felathfGO tfnS mylygpldﬁhkant_lgcgiyvatpn@of cplatuveuxgs 100 105 Lys Arg <210>

<
SBE BRI SnaE 5 M b B IR Roonce i
be used to detotaningghe prespee c@@N@.yIt@dwt@e GELISA as@yls nfay be @ey taldefermine the
i P 0 5 Yy o o
laborat@y. n Ala Pro Gy Lys Gy Leu 35 40 4 5 GI u Trp val

Ay Ala lie Tyr Pro Ay Asn Gy Ala Thr Ser Tyr 50 55
60 Asn G n Lys Phe Lys Gy Arg Phe Thr lie Ser Val

ClinicaAd\ptivipsABdyse65 70 75 Lys Asn Thr Leu Tyr Leu G n Met

ilo‘fhe cﬁ{}wal ,&ftwltﬁrf)g @éfna 1 chl‘.'ev[ﬁp%eiya]g%tg? %1}%- Iﬂr’r&P igrg\{)? lﬁ@}-ex{s
expenehéiﬁfdiﬁébkﬂenﬂsmbn dndrthelprppoFyuns Bheabjdatp with blinl¢apreSgoyiseSatWedkyg will be
estimat:arcTI armch%lures\p!gnldingUS %\é%lnﬁc}ejlllge i%t%rsval% %\911 l§ee éengr%tred for each treatment arm. Treatment
differences and 95% confidence intervals will be provided.

Duration of disease remission will be summarized by treatment arm. Median time to disease
remission response will be summarized for each treatment arm using the Kaplan-Meier method for
descriptive purposes only.

Subjects with active UC treated with the rituximab antibody as described above, will experience
an improvement in the signs and symptoms of UC, including disease remission and/or clinical response
(achieved by week 8), attainment of a sigmoidoscopy score of 0 or 1, and rectal bleeding score of 0, a
reduction in DAI score (by greater than or equal to 3 points), a reduction in B-cells in colonic mucosa,

and/or a reduction in p-ANCA antibody level.

From the foregoing, it will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, various modifications may be made without
deviating from the spirit and scope of the invention. Accordingly, the invention is not limited except as by

the appended claims.
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<210> 20 <211> 451 <212> PRT <213> Artificial sequence
<220> <223> sequence i s synthesized <400> 20 G u Val
w@mweliedzo8/al G u Ser Ay Gy Ay Leu Val G n ReDUR0Y6/113780

@y ser Leu Arg Leu Ser cys Ala Ala Ser Ay
WHA'EFVE&I%&%E’:TN 20 25 30 Ser Tyr Asn Met His Trp Val

Arg Gn Ala Pro Gly Lys Ay Leu 35 40 45 Qu Trp Val
Ay Ala lie Tyr o dy Asn Ay Ala Thr ser@g 50 55
L g meipd dorireping rms’érawgve@ Lyﬂwlgatmwévovrﬂ@ss@s@ (IBBY indhumag gubject

coﬁa}{ﬁsu%ea{dnﬁﬁst&*ﬂl zéthblﬁﬁ)]ee@aﬁl e-ﬁ’éétlvle Shlouny bf 4—@92@11'%(')\@1 wﬁé%ln
Ser Leu Arg Au 90 Thr Ala Val Tyr Tyr

adpnjpéstragion OAnﬂ"g amodmulfﬁym a qiyvcaséﬁpowror AisepsOmmisgign.105 Tyr

2. TTﬁé nidthod 3t %laﬁ??w}@lem-{ﬁe%g 1¥u1@r5hvgc¥ht1-£ I@ﬁd-eu Val Thr
val 110 115 Ser Ser hr Lys Gy Pro Ser

3. e rmﬂ@odmfélamhw}twramniredwzscm@sﬂ@gas&r Ser Lys Ser
4. T’ﬁl'ie r%ﬁo@fﬁnﬂrbé oﬂ% péL@l:@lrcﬁl Mhe&ﬁ( tt@é?bjéﬁiﬂaséétﬁr éé'é

0 Val Lys "Asp Tyr Phe
5. T’Ilp‘3 meihodd ﬂnﬂ% O.fl@g PE6Sling oaimg whereiy adfhinisi@eion 6f the Maibody results in
Pro Ala Val Leu G n 170 175 180 Ser Ser
gjl§eag—g}£m$£lgnser Leu ser ser Val Val Thr Val Pro Ser
6. 1@1& m@@dmglaseﬁ wBerein [remissidnyis Adhieved at abidut wagki8. | i e Cys

7. GEf fhon Bl S ol & hefiP okl ke o Rpub o
AS gpndigescopiyscash ef O a@secl@kbieelatng soysoff.0 Ala Pro Qu

8. lﬁ’r?lléé rt&l%dzo% Qﬂ}z(;’)flg Eté/}lg PIj cééiirgh ral e%éuba&f%\gls an ﬁﬁtﬁ fmrE%Ody results in a

Lys "Pro
SéiniCAthPWﬂe Pro Au Val Thr C,ys Val Val vaI Asp 260

9. 2’?1?6 xﬁ%lgop io?g‘ % &/}I%rel}{éle c%%gal If'elzsgonse {s%cfﬁ‘g\%d a%oucé wesk él al

10. The method of claim 8 or clalm 9 wherem administration of the antibody reduces disease activity
index (DAI) score.

11. The method of claim 10 wherein the DAI score, scored using the scoring system in Table 2 herein,
is reduced by greater than or equal to 3 points.

12. The method of any one of the preceding claims wherein administration of the antibody reduces B
cells in colonic mucosa.

13. The method of any one of the preceding claims wherein the antibody is a chimeric, human, or
humanized antibody.

14. The method of any one of the preceding claims wherein the antibody comprises rituximab.

15. The method of any one of claims 1 to 13 wherein the antibody comprises humanized 2H7.

16. The method of any one of claims 1 to 13 wherein the antibody comprises 2F2 (huMax-CD20).

17. The method of any one of the preceding claims wherein the antibody is a naked antibody.

18. The method of any one of claims 1 to 16 wherein the antibody is conjugated with another
molecule.

19. The method of any one of the preceding claims wherein the antibody is administered as a dose in
the range from about 200 mg to 2000 mg at a frequency of about one to four doses within a period
of about one month.

20. The method of claim 19 wherein the dose is in the range from about 500 mg to 1500 mg.

21. The method of claim 19 or 20 wherein the dose is in the range from about 750 mg to 1200 mg.

22. The method of any one of claims 19 to 21 wherein the antibody is administered in one or two
doses.
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15

20

25

30

35

275 280 285 Gly Val Glu Val Hs Asn Ala Lys Thr Lys
Pro Arg Glu Glu Gn 290 295 300 Tyr Asn Ala Thr Tyr
wee@oNad308/al Ser Val Leu Thr Val Leu H s 305 3RO1/84%806/013780
Gn Asp Trp Leu Asn GIly Lys Glu Tyr Lys cys Lys Val
23. Skhe athed 9Dy InGOfTBIMN Ko AP herein e aytipgdy ipidaiiniptereghwighin a period of
.8.ser Lys Ala Lys 335 340 345 Gly Gn Pro
?Pg‘“gqﬁk‘)ﬁ%é Gn Val Tyr Thr Leu Pro Pro se?/ Arg 350
24.358 nB60d &f ¢laimG3| wheidit thapariod jesbpiiwgiveekeal ser Leu Thr

s Leu ,Val 7Q. . . .
25. 3 npfikda {2y o3 plling CinfE hefgtnd ok Bs RffiniGERd
Rneav@auslAsn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
r 395 .400 405 d . . e . . .
26. 5 b GE v RS of i oreing Sling Ml Eni tiodal i Rt
Guycubmeouwsial Phe Ser Cys Ser Val Met His Gu 425 430
5 Ala Leu H s n Hs. Tyr. Thr, G.n Lys .Ser.. er: . . .
27,1138 st of v paoltiepeisgingpims s iy el Fic by Roluministered n
RN Bffeild amA\ink, i Wwhezinathe €PRuanibedyi?2 Ot m@RGmesequence i s
nt hesi.z <220> <221> Xa <2C\22> 9.<223> xaa i S..M or
28, the grstfioa 5} claipiFTaphereEl e sgpripcgment Jgoe fhah Qe nicimight.
29 Ithes2:4d 02 Aaislor cRins 28 RberdiRihe s&bBdmAditdniencis adlected from the group

Sc%ﬂstsetﬂg %f §12a%1950s§112c§1§%, gneo%i%g igos.%e%oic‘i%9r£egga%%o%§gne§g-%/99>) and
azathioprine.

30. The method of any one of claims 27 to 29 wherein the second medicament is administered in a
lower amount than is used if the CD20 antibody is not administered to a subject treated with the
second medicament.

31. The method of any one of the preceding claims wherein the subject has never been previously
treated with a CD20 antibody.

32. The method of any one of the preceding claims wherein the subject is not suffering from a B cell
malignancy.

33. The method of any one of the preceding claims wherein the subject is not suffering from an
autoimmune disease, other than IBD.

34. A method for treating inflammatory bowel disease (IBD) in a human subject with active IBD
comprising administering only one or two doses of a CD20 antibody to the subject, wherein
disease remission or clinical response is achieved upon administration of the one or two doses of
the CD20 antibody.

35. The method of claim 34 wherein the one or two doses are administered intravenously (IV).

36. The method of claim 34 wherein the one or two doses are administered subcutaneously (SQ).

37. The method of claim 34 wherein two intravenous doses are administered, wherein each of the two
doses is in the range from about 200 mg to about 2000 mg.

38. A method for treating inflammatory bowel disease (IBD) in a human subject with active IBD
comprising administering to the subject an effective amount of a CD20 antibody and further
comprising administering to the subject an effective amount of a second medicament selected from
the group consisting of an aminosalicylate, an oral corticosteroid, 6-mercaptopurine (6-MP) and
azathioprine.

39. A method for reducing a disease activity index (DAI) score in a human subject with active
ulcerative colitis (UC) comprising administering a CD20 antibody to the subject in an amount
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<221> Xaa <222> 4P221l R .txt <223> Xaa is S or A <400>
22 Gn Gn Trp Xaa Phe Asn Pro Pro Thr 5 <210> 23

WO 2Wea138F8 <212> PRT <213> Artificial sequence RRR0S2006/013780
<223> sequence, i S synthesi zed <220> <221> xaa <222> 8
%ﬁg"% dpee IIOSFO% <400> 23 Ala lie Tyr Pro dy Asn

400N H@Rod T CIames9 Iidreif\iid ATRcsY, ScdttBusthg ThelBorihg sbofsn FHible 2 herein,
<210> 24 <211> 13 <212> PRT <213> Artifi cial Ssequence

<8 uced Py gealephanoregual © Spitthesi zed <220> <221> Xaa

41< ht BredingRlaimsYwherdf B st “n 9pitdl level of

L Ao 4 org 300k Brobudinglaimslwherdh B sthiece £idn B0 Flevel o
Tgﬁring%qar %gigemhimopﬁqswicpyﬁquﬁ &-ABG AYepr ami-fugnan tropomyosin isoform 5
(hTMS5) autoantibody.

42. An article of manufacture comprising:

i. acontainer comprising a CD20 antibody; and

ii. apackage insert with instructions for treating inflammatory bowel disease (IBD) in a
human subject, wherein the instructions indicate that an effective amount of the

CD20 antibody is administered to the human subject.
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