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The use of monoclonal antibodies in targeted radiotherapy of cancers
(radioimmunotherapy; RAIT) has produced striking clinical responses in hematologic
diseases such as non-Hodgkin’s lymphoma (NHL). New strategies are presently examined in
an effort to minimize the systemic toxicity of a circulating radionuclide and the sensitization
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ef f ecti V) admimistering to thh aragpenl; COmpRskjondhat éopflll’fgf’s bhfispecific
e o] tio&:
muﬁthvg T’]anqig)f’éﬁ 72 mel{t o‘fﬁ%hﬁ: kot dh 8t b ﬂ@sttb Bodyst oxfler taipBdmtig

and ern pre OSI ng wth a
non- radlolabeled antibody is not perforned. 6
(b) optionally, a clearing agent to allow the composition to clear non-

localized antibodies from circulation; and

(c) administering to the mammal a pharmaceutially effective amount of
therapeutic conjugate that binds to the multispecific multivalent antibody, fragment or fusion

protein,

and wherein predosing with a non-radiolabeled antibody is not performed.



WD 2004/ 058298 PCT/ GB2003/ 005700 O her obj ects,

features and advantages of the present invention wl]l
whewanss2opparent fromthe followi ng detailed PCT/GB2003/005700

description and appended cl ai ns. DETAI LED DESCRI PTI ON

OF THE PREFERRED ENBODINENTS Unl ess othermﬁse

specified, "a" means "one or nore"

Def i ni t Oéﬁsomwta; ff:étuerééle@ dyrytagss oiiag PressPd lavelﬁora“q%kh%%?
nitions are
o e e . present
i nvention. Non-Hodgkin's |ynphoma (NHL) refers to a
f ampipy A9 EDHRSCRIP IO @YCRHL PREFERRED FMBODTMENTS

nodes, spleen, other organs and often the bone marrow
There apgled! oth§adde sﬁ&lﬁe@ ¢f of et nicREonobr Mble. The two
comon types are fo i cul ar (1 ow grade or indolent)
and aggressive, diffuse large cell (internedi ate or

1. hi afersfefads) | ynphomas. An anti body, as descri bed
herein, refers to a full-length (i. e., naturally
OCCUr I' i Nghe dedefipti@OthixfolluwsiRhumisrufieghoirthidd :gé e following

fragnment reconbinatori al S i munogl obul i n
deEhRRAIF Erop g fo T A OSER 665 Do Pressit PG 001 cal | y

active (i.e., specifically binding) portion of an

I munog R ddakiimRlpasHota (NERS refdts B fabgighof fmm tisedAns that

anti body fragnent I s a portio oL antlbo such q
inveipeRyIFD nqeapiEoD. PHET OTEAIAd o & Bopemtran cter o af foast 30
dlﬂgi%gﬂ&]?és%§ﬁ}ﬁj et tth@on é}f?eﬁd}& fdl’l%ﬂd/ar fo tor Bid@léﬁt) and

he sanme antigen that is recognized by the
aggrassing diffuse lanerosell (mgarmediaerpt ligh gradAYMPOBES. nonocl onal
antlbody fragment binds with an epitope of CD22. The

term "ang %‘5_1111&_@{ hE@HIBed herbOrefdrd 6| UtRSer@ (. 8 Y icetly C

or genetic e i neered protein that acts |ike an
occmmgboﬂymbcybbnwm gnmwgh)bglgm,qnﬁ fregraent regembingtofighmipegsses)

l e, i f
imGRRLBlsp Sples B LR, B Abliaa Yor hARTER Beibdf A% e
spetifigalyrigndisg)plortas of hmirﬁrﬁmi‘ogfobaligrmbsﬂ@ ditks b5 enttbgdxofragrm@t-
vari abl e regions of the heavy and |ight chains,

reconbin nt . e chaij '

which I i Chached @ﬁmeéd‘?‘g% F@g%%@% Patpe, Fab,

Fat)¥v arpepd th@%kb | Rb@aidl€ss $)€ Et:l;iuctumr ah edtivedy fra@m’ht hinds with the same
recognl tion u Cinbt S COHSI S m no

amtlgs e SeORHES O e b e s PG o Syt SR Faonasle!

antfod§ Rhehn @R binROHith be SRR bAEDY.. aTheREth Ta@tiBtlyi a@algntMais6 h
I'S not  conjugated (unconjugated) to a therape

inclugesany sypfhefici o ggréﬁflﬁ@LYaﬂﬁlg@e%r%prp@mdawtapt@ Klppn fuﬁ)gody by binding

d t ; h
to 9%%&@9% :;cf@géagocﬁ g}ék B e&&ae 2915115% EHRAR inchielisoRied

ﬁaﬁ@iﬁ@@@@@m‘sﬂﬁmable regions, such as the “Fv” fragments con51stmg of the

variable regions of the heavy and light chains, recombinant single chain polypeptide

molecules in which light and heavy variable regions are connected by a peptide linker (“scFv
proteins™), and minimal recognition units consisting of the amino acid residues that mimic the

hypervariable region.

A naked or cold antibody is generally an entire antibody which is not

conjugated (unconjugated) to a therapeutic agent. This is so because the Fe portion of the

antibody molecule provides effector functions, such as complement fixation and ADCC



(anti body dependent cell cytotoxicity), which set

mechani snms into action that may result in cell |ysis.
Wwhlowewss298 it i s possible that the Pc portion i BCTYGB2003/005700
required for therapeutic function , wth other

mechani snms, such as apoptosis, comng into play. Naked

ant i bodi are alsq .n r.adi oI bel ed. anti pbodj es t hat
(o AR Fel RS ORI ot BRSSP AF19B SRR By rt i
cellRdid. }ﬁﬁwev&e fih ?%d@sﬁﬁ‘%ﬁ’ﬂ’ﬁie%%ﬂﬁﬁtié RAM@Fed foil BlkrapSutic function,

primati zed subhuman, chimeric, humani zed or hufman
withapihetyoeshenisms) sedhi aepoRosisn emBBE e Rlay, Neked aiibpgiss are also non-

[

rathBLa%lg& Qlt{’og(zié% gﬂL@hcﬁbzbottﬁf nycﬁéﬂﬁg%dga?xgg@%%ﬁsn{?ﬁés% Wil as
certamtremmmadmrmbedies ﬁudhms primatized silbsman rcbingriaphuymesized or human

]%(?ent anti body, while the constant donai ns of the
antihpdithody  nol ecul e is derived fromthose of a human

anti body. For veterinary applications, the constant

domai ns Aoghithééc aiibody is @ revotbinachyprereiy tize cateaina/ibel viriabia
hat

oottt B erBBGerey FefuRbestitR rBRe i i erived
frothloRe Glebes, fpfierapli a rédehi HOFYAY, Wik H8 CorBRRCI@Sdineo{Ghe antibody

rodent_ antj bod is transferred fromthe heayvy and
molepypts deyiugd fxosn Eoshef afumep apiody o Heretesngy @s@gﬁafl?ﬂs
Wﬂﬁ@\& tHRRfinidrig 'ahu%ﬂf/ '11919 hhe dERRIRRS: thatR othePRRtidd) buch as
domai ns of the antibody nolécule is derived from those
acapor dogauman anti body. A human antibody is an anti body
obt ained fromtransgenic mce that have been

"engi neg( ﬁngn%n?]é%fi RRASHAG & a%@&h&haﬁlt PrétainaidRe CBRsdm an

response enic challenge. "In this technique,
antlé)bé}‘r&m@n@ﬁpemé emmamd@é avgboéms trangfirred: framyihq ksevisanglight

vaﬂaﬁ% BHYE gid[h Fl Ot {ﬂgcﬁbr Ao ﬂ 511 l‘fe%vyﬁ{d %ﬁgva{rfagf@damams The

yoni € s em ce contai Ir tar
cordiant dqntaummnf thefantibrely nmi@tm@em deryeth Gamythash af mhlam@h 4ntigbdy.
chain loci. The transgenic nice can synthesize human

o, g A 0 e

can be us
bednybuiginkereds to frbdive dpecﬁhvrhuman antitiodigs usponsertd mhttgtnisshallenge.

%gt%ﬁhgr ansg\fﬂmg} ?‘%‘c ar e}“’ag’%ﬁ@égg atlgl)(g)lgrlsea%n nt%?dgced into

strad@f&E6e deti9Odfrom eﬁibdyo]i&)dte&t cefitlings that dontain thiged disGipG@S of the

1994) ., A full u antib al so.can be constructed
endsiengion e chiin ] SARD QRLIobk (R SRERETIG Rior e D stz i
antMliles %?em@ila 288 uliaf RhiBdens, 60 n9&Ycan Bk Lisedfto prahdehuaiag antibody-

known in the art. See for exanple, MCafferty et al.

secrgiing hbrilpgmas shietigds o1 glyel;nngfhama% ﬁélbﬁélsa@@%l |‘T@HS€8’P1° FigReae
deﬁﬁtéé}%dﬁ@é%h T%@' ﬁ&m&kﬁ ThBIRAS, LoRbe¥d A, NhAAIB68:856 (1994),

vari abl e donmai n gene repert0| res from

anmmmmmz d. tromar 6:579 £196R). oA Ly BAMgu BibRAY plBogsp be constructed
by genell e’ug1 Ql &r&g&%{rﬁl %@ﬁ%tl(g’lr ﬁ%tﬁ(!)cﬁn%qxléllrhs %ﬁ%‘&ﬁpfﬁ&?&cﬁ%@ﬁ%{ all of

m nor el n’ gene
whbﬁ@keekno@\mhagm artarSde ﬂ:rsmmgke Mqﬂafﬂeﬂy] @t alo Naura343:bTIS3 (1990)

forgh AR En S i aBEosTS S bramhetls BERT Gy R, kS Smunogiobutin
vaSAbROd Bnasd feab ekg@rtbiNA fapynidinunized donors. In this technique, antibody

i
variable domain genes are cloned in-frame into either a major or minor coat protein gene of a

filamentous bacteriophage, and displayed as functional antibody fragments on the surface of
the phage particle. Because the filamentous particle contains a single-stranded DNA copy of



8 WD 2004/ 058298 PCT/ GB2003/ 005700 the phage genone,

sel ections based on the functional properties of the
wa@naodlosstys al so result in selection of the geneCT/GB2003/005700

encodi ng the anti body exhibiting those properties. In

this way, the phage m mcs sone of the properties of

the B cell. Phage display can be perforned in
the phack genpmst Sﬁﬂmﬁﬂm@sedf@rth‘? AartionalapRegiies @E@e@n@bods alsa sl in

e e L

phageménias suhndnyf thapropdriies ofdtei Bedlle PhEzeahdplay. caJSb@perforJSf:d ina

Pat ent S 567,.610 and 2 7
B bR 20, SRS fEyghl Ehehpmion
StrilchREPREIE) 3:535g8371 (1993). nol ecul e or atom vvhl ch i's
adm ni stered separately, concurrently or sequentially

with an_anti bo noi et y. or _conj ted to an {4 body

oi ot . Hipngnibodis s disS 8 ERHECH P 2GR 1Pl See
U.SSPRERMHIENS67 ANGnd S,208,27 3 kwhidh atdigcdrp@atditheioéntety by

di sease. Exanples of t herapeutic agents include
refezgnce-bodi es, anti body fragments, drugs, toxins,

nucl eases, hornones, i mMmunonodul ators, chelators

boron c me&e&lﬁm Ml@qﬁélbd&ﬂe o ivBicRlis d@Sistared separately,
radi oi sotopes. An_| mmungompdul ator is a therapeutlc

congragaly a5 sqgaeiitiyly With 2n prtibgdemeiety oricAYEEASIA 2 AELOdR Bpiety,
ie. pc{nﬁﬁ or aftilc ?ra%_y &Rwr%%ﬁﬁﬁa enS bd" W hadr@Sn iHeereRRlYL ¥ a

syste ically, the I'nmunonodul ator usef ul
dlseane tbm@i@@éﬁmrapw@mgm@wnsw«mnt@@@% prtibafe fragnanss, daigs,

tOXié)lS,SI{:ugf asegghgwc 5n§g,q1%n§%rﬁoﬁﬁcgﬂz§é§% ecgelhﬁrsﬁporbﬁrw‘@fouﬁ&s BRI S&etive
agﬂk@ﬁﬂksam&ﬁwumnmnbmonjugate is a conjugate of an
anti body conmponent with a therapeutic or diagnostic
Sge . i aSRRalEG: RISy SRR GANRLISEA i A ARGk Ve

or non- CTTVE | Con agent
invé@toniig Mdkn preseds ahancepproBe mgtlmultatm ﬂteéddy b Dlmngtteﬂspktym

Ty}g‘gﬂ%ﬁ; g?rg%#gorgodg?ag% élsel}l?.l AR g'&rp?éasglitlt:é%xg:p QfL S 1n'8J§a%es 1mmu%e cells to
proﬁib‘iét& bkt hitiva@d irSal ifRene ARpENO E64de Ol enhafrophagd, B-
DNA nol| ecul es conprising a gene that is expressed in

celly, apglor Tegstls. Typi cally, gene expression is placed

under the control of certain regulatory elenents,

i ncl udi ngn ﬁi‘ﬁﬂﬁd&:éxgﬁé a%Els 8 Corljidhitcd flah @ntiHodiodRdhent with a

ti ssue-specific regFIatory elements and enhancers.
thexypeuicpr dragrostis agest. dLhegligpaostiaasng BWOMW%MBJ&MW @ non-
rad{dBSN AL Y c%h@ﬁ%%ﬁt (sdth'a8 ?&'H’elgﬁ@ff&tred%ﬁﬁ{ce RRMEIkE c@RYuted

prokaryotl c or eukaryotic cel that contains either a

tomsigoaphyi gt W]@@W@ﬂd)owdékWé@gthﬁ labékqae be a gppEa+, Betan, albhgy, Auger
elebtE- Y S8 sik RS FirBlQiREHOL | C Or

An expression vector is a DNA molecules comprising a gene that is expressed

in a host cell. Typically, gene expression is placed under the control of certain regulatory
elements, including constitutive or inducible promoters, tissue-specific regulatory elements

and enhancers. Such a gene is said to be “operably Jinked to” the regulatory elements.

A recombinant host may be any prokaryotic or eukaryotic cell that contains

either a cloning vector or expression vector. This term also includes those prokaryotic or
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as well as an transgenic aninmal, that have been
w@eomess2as | y engi neered to contain the cl onedPQEGBEEB/005700

in the chronosone or genone of the host cell or cells

of the host cells. Suitable manmalian host ceI I s

i ncl ud eloma cells,.such P2/0 cell
culcgrp oo 8% Wl oo e epeis o et B s Berelialf eraged to
conﬁbﬁttﬁé defe gegbd) h 'ﬂ%&ﬁu@ﬁ&o@& BEfenoiie 6IHE hadd cElDG cell€bd the host

useful for expressin nt| bodi es. Al so particul

ceuus?em@blemnmsm@hgstc s st oefly e St : B S0
cell§ ap%ﬁﬁgs € lnEse'H BE‘BB@H@) 8Q1s08@idbiRa MR 926 3DARA2,

pro uces to 20 nor e reconbi nant protein
marasalzariostreed u‘sezfulcfon@@rcﬁl@mmbodmﬁﬁq pantiqddrly us¢ipkig express

mAR i e S on et o A nRe i PRI ARTRE GPC MAE 42,

whiSly fro@ioed R € PE0-fol b rrd:opmbmﬁuﬁrotémras negpane tﬁmbhxy:ntldmhan

kG 8et Heb 8 A G 5 e aR B el Gt BPhaicAgE

tranSRnR Gt Balk Withh incdaifledQmeKnd BRRmGe pahaasarymseﬂm fhic frfaking illy
stngl e-chain antibody or antibody fragment segnents
humgntaptibaféessame or different specificities are |inked.

Val ency of the fusion protein indicates how nmany
bi ndi ng AAN¥BA Rireif th€@rrh Qxﬁlbﬁ‘@j‘é nPFIR s h BEENnbididtld produced

singl e antigen or ‘epglto pe; 1.e., nonovalent, biv Ient
antigen-biaflingmaigcule e Mhightwa ot mqiﬁ@f thewpme oediErreyt shele

antl%gc\ﬁ;) &%ﬂﬁb&iésﬁ %Eﬂeﬁl{ sgélﬁérﬂs WREAMS sdhddr differe@Rpdoitifties are linked.

ant age I nteractions in binding to an
Valamdyi ogm fusibm srotem:mémg‘tﬁthlgbw manysinding gruasfor pitas alner@swr@pqoﬁ@l has
ant i Specificity a o) Y,
to el Siieen by Sty e d SR b SRt MR LIRS R |
multivélency oy ml&sambo&yl fus101bpmmmnéane that it p&ptek:q efdvar}tage of multlple
mul tisp CI ese definitio uaI
i HiPBOp o ot B e g ot fed R i antisgs
Spdeiaty ml@imowuﬁmwsnﬁgwgmﬁbﬁes an atitoay ﬁsmmprdmn dsabteoto
one epitope. Mnospecific, rrultlvalen ny Ot ei ns

binfigife W@epﬁlﬁnbwn?ﬁécwﬁmfﬁﬁg raplfigperific. L’ﬁmé GF"od ngps, a

o

nat&'ﬂi é{ltlhb(ﬁvj% Wiah o REDi0Rk BRQuse iPhas @%a BRI Arrl lﬁiﬂiﬁiﬁonospemﬁc
gl nding site reactive with the sanme antig

bec'ﬂm if ‘tugcisdﬁ ope enilepn Magospesifiss mylivgleay ﬁ:@p]épmgmslhﬁmore than
Wg glﬂet for 5h ‘.g%lof;et)l%ﬁ‘ iy i Witk loht SREEE fintexeRPRiaBb @A with

erent ody “conponents ‘or nultlple copi es.
twobinding sitaueectim with dahsame apiigsanihe fhion Pressinmap cORRES aFtngle

antﬁ%pgl %;rcé}()l)go%lgl;] %1(1)1 \;aiegt or 1&9&1@ ﬂ?)\fn a’u@H o%&?ﬂ%ﬂbody

erapeu I'cragen
coﬁﬂikﬂfeﬁ@ etinulipkg@nies obilie bl aatﬁmiy csmhnefrm sTherfugiempreteirsmay

| ncI de i nmunono ators nonogdul ator
R R R R S R R
Ex%%'é@bﬂﬂtlhémpeu@ %g&fs%ﬁﬂﬂbﬂ&ldr §uek glfmahqmitems mslude unmxll:znﬁ;nodulators
onucl ease se)., prefera g nt se, .,
Caplibg oo et b Bt S CRHES CoRPORt AL OB P
Ot phBftRANEAH Sb¥prhiRs AibbrRBRAse (RNase), preferably a recombinant RNase.

A multispecific antibody is an antibody that can bind simultaneously to at least

two targets that are of different structure, e.g., two different antigens, two different epitopes

on the same antigen, or a hapten and/or an antigen or epitope. One specificity would be for a

10



two targets that are of different structure, e.g., two
different antigens, two different epitopes on the

W@ 2008/088298 gen, or a hapten and/ or an antigen OPCT/GB2003/005700
epitope. One specificity would be for a 10 WO
2004/ 058298 PCT/ GB2003/ 005700 B- cell, T-cell,

o 5 B e SO G5 S 090 B BB o

be t@ﬁ diﬁé@exﬁa:ﬁrgeﬁ%hkhdsxﬁScels @s@@l a€®3 C:D4 COREDED 1 16RID14,
CD15, CD19 CD23, CD25

cn@@@w@bzo cmagcn@za@%e@%é C%@D%déw &, Codlp,
CD%Dcﬁ%ﬁ' epha ¥, cthae HiL TR 241 ANASSR WenMM@@d e 2 B-cell-

I'> "t uror - adsoci at ed antlgen i ncl udi ng vascul ar
tumenakodiged aitlgamnmj;ghlg vaseids endothalidnsigehspuciras VEGF and PIGF.

M ROG vy phd e Ao Bl R n e S 302 bl Bl Site, and

the b‘inﬁﬂig sidseredf diftéréﬁrsﬁdﬁiiﬁcstgemfexmlﬂg/, 2 diebody wares ae baldmg site
bod where 0 in reacts with one
rea"éfn‘tviﬂ@%‘%/? aptigen apd ¢ g? ?fg?r W/?/H}ﬂ imr? E?fgigﬁ%r antigen. A

bi specific antibody is an antibody that can bind
si mul t anegsiskifictadiibod® is amamgmdy thmambmd anmttardabﬁdiysfoetm)

structure. speci fi ( i S fl.C
taregOT e O#CE te{?aﬁ% 2eaptodied Blaed B BB lifoes
fraghiBfs! (Béf(éﬁj Jave Q! 1€£§$ ohParmftRdt s@éﬁiﬁ@lﬂﬁbm@s t8; fefbadample; a Beéell, T-
nyel oi d pl asma-, and nast-cel | antggen or epitop

cellymgelaii- iplase-, Spbmatifel e pHepitopesd af fepst gpe Rt
spegf LAy IR RRS B b‘l’egtﬁ)'ﬁﬁlgﬁtg Aat PERAY SthérapdBE BP&REost Odgent. A

I agnost1 ¢ agent variety of bispecific fusion
varpt}mf@nSpsclﬁaﬁlSi@e pprtc;uwe@e peidnepdvsing meleshlapengingedng. dg one

fo%tﬁgggji) ecld {c 8l!ri1 Iéll%ge?ﬂ i%%?o%f)j/e{l?(ﬁt cldﬁéls%ﬁ% IBE %reéxgmb‘l% a scFv wﬁh a
single bipking bitefbr bge aitigen éxmlra Inbdragmeintyeth snazlabikdibg ﬁlteal‘gne sﬁcond

W t S n .Site for a.s tigen..ln
ancig g AP C R e SRS AR R fof Bampie,
an BIOWRHIENbindia0 8% S bikganBifen dndriwe XaRhith twodindigGites fola aecond

binding site for one antigen and two scFv with two
antighdi ng sites for a second antigen. Caninized or

felinized antibodies are reconbinant proteins in which
rodent (@hini200k Rdihiz8@aGIHOGiEs are recombinant proteins in which rodent (or

conplenentarlty detern1n|ng regi ons of a nonog
anoffiey FRSSIEY) IPENPETISEENTL - (S AT BY foalgns ?%rﬁlﬂé’awaléﬁatqqggﬂi’e been
transBlricA @oﬁl 193'3@3} B 190t VRREREhARN of2HRN@F aflIRg lsﬁ&)es)

I mmunogl obulin into a dog or cat, respectivel
iminppaghdbylio e ¢ dos/etrcel rﬂseecamulwmuswé?m%ﬂaﬁhl 2N

anti bodi es are reconbi nant proteins in which subhuman

pri mat e ®hinan FRAKEYI 2fBIBELHE Reahbihdim $ei @A RHGh subhuman

regi ons of a nonoclonal antibody have been
primatgiies emeriery) eomnlproeniritarelciigng rapirs ahe BRECGapntibody have
beernqg:ﬁg}fe&&f & 9&?@2 anﬁﬂg& ﬁanb t HpnRet Plaﬂorfhe'r YeLied

uman pri1 mat In vari abl e donai n.
imbomeibubin am aaibduinae bmmae framyeoginbohimyariaglgclemain. hor ses,

cattle, sheep, goats,

Domestic animals include large animals such as horses, cattle, sheep, goats,
llamas, alpacas, and pigs, as well as companion animals. In a preferred embodiment, the

domestic animal is a horse.
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|l amas, al pacas, and pigs, as well as conpanion

animals. In a preferred enbodi nent, the donestic
waréioambs2s a horse. 11 WD 2004/ 058298 PCT/ GB20P31/68200/005700

Compani on ani mal s i nclude ani mal s kept as pets. These

are primarily dogs and cats, although smal | rodents,

such as_gui nea pi. ters ferrets

250 ompaen gy iR bRt e hef cesn Pt} dBes
and (&Y ‘sﬁM&lghlsHlaﬁ rdHeBs St sl Qﬁﬁ’&@@ig@ﬂﬁhsﬁﬁ?raﬁc QREPRE bre also

animal i's a dog or a cat. The term' clearlgg agent”

inclpdstlessgre WibhwmemprimiehsuahicRoRke Y In ¢ RETHTeA S ad@}emethef
cou@gﬁoﬁ%&‘eﬁt gggo 1laeéa)( wherein the targeting noiety can

e an anti an antigen-binding antibody fragnent
or a non-antibody targeting noiety. In a nore
pr ef er r &le teen Hddaringlagent cleeag fordg a&@@ﬁi’ whichings Hhsdiiiag site of

the 9 ehg%%%lett}h %’h{a}ﬁfn tﬁ@t g iélgilj: eéélﬂ i€ a %16 +o&y, AR Qﬁﬁéeﬁriﬁ{dmg

e con fir'st step,
antlﬁﬁli'ﬁﬁ‘aghﬁdt arm ﬂdn&ntlwpltargamgmm@gr In aNinore P8/t B6, med, ﬂIGn

anot her . prefer C
N e R
oft%ewﬁf@&e Gddas Rsist swpl atesdribedint NS, appletion §eraljon 08486, 166.
e C

i g St e L5 AL BByttt esidues of
carﬂgdhﬁmfeaédcﬁ Bs SlachrBasligna@lowAhé bl@eﬁﬂig%%eﬂt achekddan@ quickly from
Chineric, Humani zed and Human Anti bodi es Monocl ona

circahatipipbylasialoglxanprofeimresenion #hbg E8ous popul ation of
antl bodies to a particular antigen and the anti body
rises only one t pe of .antigen binding site an
2. EPAtion Pyﬁeﬂec lopalAgitibodigs %‘ﬁﬂ’gmgi meegnéwaﬁmzwg?ﬁ@
Ro ddwnandméibpdigal anti bodies to specific anti gens may
be obtained by . nethods own to those skilled in the..
ot SodMorosloralagsIes (MSILATe &hemaerars prpulfdgn of aitbodies t
a p%ﬁﬁﬂar‘bﬁgé&m]aga @eaanﬁm&@@}nbﬂ@ﬁ oﬁlfy ol typé 6fkEntiken l@h’Bﬁ’Ebﬂé and

1, pages 2.5.1- .7
bing oIy epitepe S8 antignic deigeRigiiaf t er " Col i gan’ ] .

Briefly, monoclonal antibodies can be obtained by

i nj ecti %d@ﬁt%nwbﬂa@nmm@% dpkQic SRATTRNS Hid Jng: @dfained by
antigen, verif E% t he presence of anti bo oduction

meﬁtyds']gmwlng those g@; i e See, orenpRindiablis 2 tein, Nature
256’%?&1@7?) hﬁ@&i&%&ﬁa’j (AUt ﬁ{(bW@bESYN@GINmNbLOGY

o uce hybridonmas, cloning
VCﬂ.y by pagenhs | -2g6T dohn Wilep ée$ftns V9 1g I[I@ne@fﬁﬂh“(%qilgm’ad B@éﬂy,

PSR SR M e e
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to produce hybridomas, cloning the hybridomas, selecting positive clones which produce

antibodies to the antigen, culturing the clones that produce antibodies to the antigen, and

isolating the antibodies from the hybridoma cultures.

MAbs can be isolated and purified from hybridoma cultures by a variety of
well-established techniques. Such isolation techniques include affinity chromatography with
Protein-A Sepharose, size-exclusion chromatography, and ion-exchange chromatography.

See, for example, Coligan at pages 2.7.1-2.7.12 and pages 2.9.1-2.9.3. Also, see Baines et
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Coligan at pages 2.7.1-2.7.12 and pages 2.9.1-2.9. 3.
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Leubh @lyalp E@Hﬂd{ﬁﬂb 133’14({9L(29934I),| desaripe bgw ﬂwmc}b}pq@ga gyl chimera by
secuences encodi n

R DN e Tt o ng %ﬁ Véﬁ? an : Ilgﬁ dr%nol:fo?ial antibody,

CO : |
KR résp @c‘%}e hﬁ%@@:ﬂﬂg@mboﬂs&gﬂ regloni doraaing . This
an‘{Pﬁ &Lﬁ%})%“ or]1T al so provides the_n

pubshea{ummdse gprcoyﬁdqs Itil@ qyglzoqldegpﬂuegqﬁg 05@5%2 i’ﬁgtl aHEl ‘Ik/xgarvy ‘,ﬂ}ing variable

reglrglng (}? Hgﬁh{? %eX}H W@H%Sg&égé%ﬁﬁn %ﬁ%ﬁ%%ﬁ?ﬁé}(}iﬁre described,
for @Xm&}ﬂé‘%ﬁj Jetkesa@l al Nilatre324: 3221(198@)2R.(e_a_19%1}1 et @, ngz :3¢3

Nat V :
(19§§) Xﬁ@@ey%{rggt a13 %&gzﬁnc(e%égggﬁga‘é‘ﬁ% ? %Y ?P ﬁé c. Nt Ac /Nad Sci. US4
89: é@@tﬂ 19595 %ﬂeﬁﬁsgﬁﬁzizg@%ecemaw (1982)cind, Sn@er et ol Ré\Jmmun.
Bi o

I z P d ang% %tr al.. J. | mmun.
15(12%}142(82913)(3119}935 @h’é r& YW?@W REF BV ncor por at ed
by reference. A chineric antibody is a reconbi nant

protei n i Redmesie BitdHoas 1stehecdnaa‘1maabpxeteudhm|omglns ﬂ@IV@dﬁm@
the CDRs derived from gne species

domaige inclvdingi thm@pRs deghvef Bomypme FW SWCh %S c{f‘iexg%g’u@o dy,
Whrig LRSI Binadr of BreranfitifRly HRUIGLRN e, C{ﬁé@dnﬁt@nt dosatieyik deilefl lﬁ(om a

human antibody. Accordingly, a chimeric monoclonal antibody can also be humanized by

replacing the sequences of the murine FR in the variable domains of the chimeric mAb with one
or more different human FR. Specifically, mouse CDRs are transferred from heavy and light

variable chains of the mouse immunoglobulin into the corresponding variable domains of a
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combination therapy with humanized, chimeric or human anti-CD20 antibodies, can be

obtained from a transgenic non-human animal. See, ¢.g., Mendez et al., Nature Genetics
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one antigen and a Fab fragment with a single binding site for a second antigen. In another

form, the bispecific fusion protein is divalent, consisting of, for example, an IgG with two

binding sites for one antigen and two scFv with two binding sites for a second antigen.
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two or nore different single-chain antibody or

anti body fragnent segnents with the needed dual
wap@aiofs2esti es. See, e.g., Coloma et al., NatuP€T/GB2003/005700
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A single chain Fv molecule (scFv) comprises a VL domain and a VH domain.
The VL and VH domains associate to form a target binding site. These two domains are
further covalently linked by a peptide linker (L). A scFv molecule is denoted as either VL-L-
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vari abl e regi on from RNA of Cthl body produyci ng cells.
See, f ofOthstangihads of glpvingantibodigs, such itepgguon gk heavy chams to

PIoR 1 % ]&W&ﬁﬁl frdbnlehi ﬂﬁﬁh&%éagagé g@ﬂﬁ%ﬁ&@ ot other

urt enay- Cenetic ni pu ation of nocl onal
enzpmiic ohtingisal'or geneMONCTIQRARAANTP BOBIEESL lomRetudaannts bind to

ERNGAND TION, Ritter et al.
the(ajé'\p at Sﬁe%ogglz %"%%&éﬁ@r#dge Uni versity Press

1995) "and Vard et al., "Genetic Mani pul ation 17 WO

1. 2008 RS S NRRORPHO R Ml a0, P S0 0L
APPLI CAT{ %lfo%ﬁers‘ﬁgwg% @Isam%%‘é‘aﬁcﬁxcs R&FEP aslAtler HERe having

(Wl ey-Liss hads of cleaving
diffarent specificitics Hoose msorsbtparoatthe@apyodesw@mdwemm pansalyogpe made as

mulit 5860\1}”0 aéi?g?(ll?srkgor n%rgg“sg gt] ge;%é@)ép?i@;ﬂhﬁ%gﬂeat% e(?litgé[% (QeaFltlgen

anddt I@etnﬁb bindirgahte twpmem’en@ytopﬂ @oChz0 msmdﬂlemsmngaﬁ gndswltivelent
f nts .hind t.h t t hat db

entta FPRBES R PR Bl gL R 1 G BT LR N val ent
Ant i bodi es The anti bodi es having the sane

speci fi crHeipe&entamremmﬂ praade:stat‘cﬂsped:iﬁoamtxbloelybn@tlbody fragment
di fferent eCIflCI ies f

hayipe.at Wt a Eg 18109 that § c cal&vﬁn%i aggrgstg ﬁ;ggxgarggr and at least one

othetbihdis@REiohitkat SpcifRally BiaddLaiFpble chigugite. | BRSirgatlitle conjugate
binding site to a CD20 epitope or antigen and at
COIRISSS 2 mermoﬁeﬂnﬁ@mgh QEBEES R bRt legs T8 (SRIQS regegRyZest by at
lea@2b BRfind rﬂégl&?mﬂi@’ﬁ%e@ﬂilctaht%h§ B antiBBdy POGHH8
(conprising nmutliple binding sites to the sane epi t ope
or antigen)., The present invention provides
bi speci A ¥atight ?ﬁéé@wb&amdﬁﬁﬂ?oéﬁwbPPéE&ﬁ%H’lOd“‘}?WP?%ﬁ%“bOdms
andsﬁﬁsdy%gm@%agdés&%@ab&@at specifically binds a
targeted ce mar ker and at | east one other binding

region that speC| fically b| nds a tar et abl e conj ugat e,
The t ar gbt Bmfteraleatantibedyds alssnstenpbaedsin dhrpsept 1BYﬁ“g1Plb nihis

mulfiiaf ﬁfﬁ@p&h&ﬁé PlQ)'Eeupf%@Bl%tﬁEte& %Eoc@aﬁt%n%?h ﬁ&@ﬁnd a second

recogni zed b | east one binding region of the

polybentide.i hie dirsi rm)lecmnﬂe OPMPIFES @ﬁmysmglgglm;hf v mplegige p@@&ﬁnﬁy
link 'It?i'aﬂ uﬂ?r%&glﬁﬁ 1%@5019&1 [regerggg?gt%lcn jh d@&g anlght

chaém vmalbta ra@bme ddmaint Thmszbyon@ob/lps;mde oompngek asednd singlh eham Fv

ech e%g%alenr?tl %ml«laé) Da s-g@olnﬁ immunoglobulin-like domain which preferably is an

1mmunoglobuhn heavy chain variable region domain. Each of the first and second single
chain Fv molecules forms a target binding site, and the first and second immunoglobulin-like

domains associate to form a third target binding site.
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mul tival ent target binding protein is constructed by
association of a first and a second polypeptide. The

wo 2oogsg2e8 ypepti de conprises a first single chr€TGBR003/005700
nol ecul e covalently linked to a first

i mmunogl obul i n-1i ke domai n which preferably is an
i mmuno gl obulin light chain variable region domain.
The secandingdothspempt mdlecmemjh ileéd -h-\3é configusiting)| veheedia L s 2

linkpey A RO AP IeE: SRR B e  F B1 JFiL sV fonfiguraton

to fémmala&@%érn INERVsE E}@IVL &@ﬁauabhﬁe 6R05PW 260 FRIVH domain of
Each of the first and second S|n% chain Fv

the paspecticFs @d@nmswcxa@rtg Eqrmysyng ey Diding site ryehile e YH depain of

b B3 oRR S0 iRk @ark Q
the ?&??ﬁ%g’ | r d ar gﬁég 8@&1&%%%&%& 43%??3&8&}% %0%814/ 058r2619r
bind0g £it8B2003/ 005700 A single chain Fv nolecule with the
VL- L- VH confi gurati on, wherein L is a linker, may
associ ate r
t he VH Ifm\? con %‘B&‘gt le%qu%sgmq%h%d:% bﬂg‘lf%ﬁ‘? ltlgvamn{ ﬂrgetmg
profeth doipBising $@o hétéreloyhnmtmap‘nd@fchalhﬁeasﬁqcrasﬁtd r@u{@ovaﬂdlytth form

VH, domai, n of cond. sckv. nol ecy a o] atg
e et Ay et VBB B G LD 4o SRR FHLE R R R By o
a hdph@ thitlct bSmbde M @tt&&h@d Mla cateifor anﬁaghMc Stﬂd‘/ﬁﬂﬂeﬁpdﬁﬁc agent.
associate to formthe other t ar get dlng $ G
Projepehish dhie RipdiemprRisHhag e HEnlsr weermc ‘?lﬂé}%flr fin¢ & dilterent
antt%hﬁ@ Eﬁlﬂing%ﬂe t’flie\"cﬁép%ﬂﬁc LAt Aedk tai‘%tm@ hRhRIAvENITiffeeGcFvs, one
het erol ogous pol ypepti de chai ns associ at.ed

scannt@mv wreVis Rgmains frern ione eibedy ssipesteddy < shew linkexdo e Vi
dondh 8%‘?:{3@1%?‘ ?Iﬁ{bglé}néﬁd}ﬁ{w&%oﬂ'b%l?ﬁ B3rkls 181 d/;fﬂohﬁlrfs Qro‘ﬁ‘ht!hg Brst

as a n apten t hat can be nmde and
antﬁ)bﬂ}ﬁcﬂmebmdﬂ)yaa shartdinker t6 the Va: Wimmipadhe dhexnyiitndy. The methods

o A P Tt AL B P i
indtiddabéiapis symhdsizgé from aﬂDNAIpl‘nagms'l he. hoaﬂm@a!msmcmc pdrijosed entirely

trival.en tln e . ffer nt sckFvs

of Yo maE e G 7 SR o Al e HREO T e 5y et
anyCAYBRET hadkiendy &ﬂ%ﬁlﬁbpe&ﬁeﬁy t@ bb@:ﬁ)d\(&ed b@oﬁmcﬂvﬂént assomatlon
anot her anti bod%L and the second scFv c tains t

oF e RS WS PR RS 0T SIP BBy C8 A LSS Sipeci T Aesi. the
dhﬁﬁgl%ﬁll th?sﬁsjﬂ &f Mgglﬁ%'a&d%gqlfeﬂ&s @f Mede VYHohaRE Yeac 6m an

eneratleg ltivalent, nmultispecific
antingdy bEdifferent spbeificity, joined Goraepiile ﬂ#ﬁm ey ariphle leng‘ihéh agdl ghgayr-

G oo, 1B1nBF B} Ferkil ﬁmt&gsstm to th
Cha %ﬂpg()sn?n%ggrfggcgl%&g%%{g entire y]B @? Fdonai ns ar 0 T
usédlﬂan:mawn)chmn Binte th@Vy and V},/{imdmmfr@gtlb{qdbe as;slgcxehan hl} alitln

an €N }

perifficsBigkot piefory SR e Bl bl R FP nBdn o Vischein
arrARSO i @k reverse fodemfehéﬁh dblaams nmthdelq}nlmﬂ/L chain. For

exanple, formng a trivalent, trispecific agent, the

VH chain will consist of the am no acid sequences of
5. t hr Baabuliedivinbndies smeicPetfabodiesnn anti body of different

specificity, joined by peptide |inkers of variable
| engt hs, Thereaitibdvbies\df the present invention can also be used to prepare functional

bispecific single-chain antibodies (bscAb), also called diabodies, and can be produced in
mammalian cells using recombinant methods. See, e.g., Mack et al., Proc. Natl. Acad. Sci.,
92:7021-7025, 1995, incorporated. For example, bscAb are produced by joining two single-

chain Fv fragments via a glycine-serine linker using recombinant methods. The V light-chain
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chain will consist of conplenentary VL domains, joined

by peptide linkers simlar to those wused for the
weio4ob2081. Si nce the VH and VL domai ns of ant P@DABe®3/005700

associate in an anti- parallel fashion, the preferred

nethod in this invention has the VL domains in the

iKY e SO Driogit ! e P o Bt ot o

tanaau PROAEBSdsTBe WAidORIES A G obtaiiRd Blo8 SR hybhiehihl |afbn;hen
can al so be used to prepare functjional _bispecifi

joingd fogpEn 8 ERls-chpinifigampridn ¢ Heasxey fusign EGRe dibp @ast BCR siep
ns B0 5 80}, A By B EMGE b i TRV s,
singlRr dmin tisiedule Actlam cloBed info a mte?xalzegpﬁe@ﬂ@n vet@@5Following

am;iligﬁc ?ﬁ 851%\,93%% lie &lxa ?lecu'lle?ssig e")‘(gbs?é%rtd 8-%110ngcg m?&/ the other
vec@f y:@hﬁ@mg&hd: .ﬂ:eoﬂdl sliﬂgﬁ-chaﬁi meletidcafitteran Theristiadg bschve V
ght -ch 19 WO 2004/ 058298 PCT/ MﬁOOS/O 579 I?.
ffagawat 1@/8\% od Hﬁ‘a?lhe“?‘?%’ HGRBRERSHEN FetarUngHpRa) Bgie expression
can 'bQ Bﬁt%ﬁl%& l_f‘fr@ns&"e‘éﬁhg’j‘ﬁl@ Jeddsiifkg cﬁﬁ@sﬁ%@ﬁﬂelp&}%y R 0BSBpeci Ei@fusmn
cDNA' s obtai ned from each hybridoma are then

PIO'F@iS ﬁ@dﬂr@nﬁrqdan Asigniler pgpner. cRigpesific rsag}?ecﬂslﬁm.aﬁﬂb&dfw%@éwmﬁc

Pa?ﬁ] 1 t éeﬁ Retges the

ﬁm%%ﬁ%og}g \93 Fk%v&er, g&ﬁe sence:on step joins the VL
and VH anplicons. Each S|ngle chain nolecule is then
cl oned At examplsae beniniged eshipp@iesr SrmobentoP D2 Farpesiina

antil AaIllgs atdaqs 98 proffi a%%lallfgg? 3 tﬁaﬁodfeg kbR, e k@Sibbdes. The

i se -clone he ot vect or,
morwmwaﬁqﬂldg)dteh@imd@mdiné iﬂ’ﬁ@b@l@ﬁmdrsdwﬁ\@wb darpted antigens and

as tfl n]% grbe§ of bi (E}rg %fei 8n {hle%lgc%?eﬁgcregséil%}%ﬁ&ntk%?ﬁg%&%g%glgeql

anellk i C expression vec
mcrpamk eide Jengr esgien tinkain obmmbb‘ahmé@ub@lotatmnﬁc&cﬁabn@es the

t he. vect or o,,Chi nes r ovar
evopgPipR Ertsite L isbo HERGe Hae i PO MAP songpripd tghe Vi
polyPRBAG of I 1npeGid CDID Mmb;cmva"hnaﬂé hdi@ebisidfe Bil@dr are utilized.

bi specific fusion proteins are | yded within the

Ea%@bee Toyms ope gt efdbaitumanizeh LA disherty. dx Hipspes, 0 spiabodies, the
threld AR zo%nsﬁ@mou@ea{de Wﬁﬁmuélﬁﬁlhe@ﬁz mra%hﬁyeah to the Vg

ant i bOfy can be ‘used produce ant i gen SEGCI
é

polyfieptidaitidhe humaniied 6083 M%hww pelitkgtae ill‘e]éledT gch chain forms one

bodi es, triabodies, and tetrabodies
mugBﬁgé gg?%%@?@ to targeted antigens and as the

nunber of binding sites on the nol ecul e i ncreases, the
af finityhe @ref@rreé ysqofthe bispeaifiq diahodies describrd herainis derrpre-

tﬂ%élgl?é glﬁggg dstlﬁw}getuﬂlﬁ s?&%ﬁﬁs\é@% oLife dgﬁé{gf #did ?&Sﬁ%/l erapéutic

s conprii
agepiol ’ﬁme@dlawlwmlndwleumwmo Mgbtngmmlmg éntimdeasal affinity

V| I i.d
andﬁoa%e(r) ééélf%le te tgx?e éhel (f%ﬂf(elagocgp el?i %?éeé %ﬁ;}aboplﬁcy §abodies
are tlehred fonetheBbdy qickiynd kypoatie € doxﬁaﬂﬁssd&sabmdmmzbdh ﬂhe

o B SR RE SETPL U e

groWth factors, conjugates, radionuclides, and metals. For example, gadolinium metal is used

for magnetic resonance imaging (MRI). Examples of radionuclides are 257¢, 1%F, ©¥Ga, 'Ga,

: 213y
QOY, 86 Y, 1111n, 1311’ IZSI, 1231’ 99m TC, 94mTC, 186Re, 188Re’ 177Lu’ GZCU, 64Cu’ 67Cu’ 212B1, BI,
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pol ypepti de of the humani zed CD22 MAb by no |inker are
utilized. Each chain fornms one third of the hCD22

wo picalosstys The preferred use of the bispecifi cPCT/GB2003/005700
di abodi es described herein is for pre- targeting CD22
positive tunors for subsequent specific delivery of

' ' r thera tic, a ts. These.di abodi )
o AL S and P DlieBioh TS i S0 BHIENE A ipgstic and
theﬂgp&ﬁie ag@ﬂs, afgebinily Mhosedn thednki2PeBe bEGU WaRe KEye at the

esired | ocation. Mreover, non-antigen bound
di abodies are cleared fromthe body quickly and

exposur eIE TersRivm R tetiavalent fanfem giahpdy Gespmed tapgdab) with dual

speliFR@NRRtal® RO bOEIRREMHdVIusRIEN! Care B RdsOEEBB00) 60:4336-4341).
I sot'opes, drugs, toxins, cytokines, hornones, ‘growth
Thef Bigneoifis tandainjsughimerof twa tieatmabpalhsptideardcneansdining fogr variable

i ni ] al~si used- 1 . L C. e
dorfR o AR LIMAITIIRGR Vay vy 0 e iRCAE N fign 1o il
the 2&Aton Ao poREas] b, siteHy ea8B pf the tmdifidieht $R&Hcities upon
1%31, t.99m Tc 94nTC 186Re 188Re 177Lu 62Cu 64Cu 67CU
SCLAPHKIAN08-1 381 20 WD 2004/ 058298 PCT/ GB2003/ 005700 32P,
11C, 13N, 150, 76Br, and 211At. O her radionuclides
are~al.so avai L abl e as. di agnost.i . therapeutic
6. ag e%‘tms',“gaetg p&:‘ﬁl@‘ﬁl%tta H%g)lem "P%? '%-lg %‘élﬁi(g’ rg%lﬁé range of 60 to
4,000 k cent | - @ﬂg M gé@g@ y
(terned%ggﬁg%%§m%%@ﬁagﬁg 63%%@%#%%@#?€£ﬁ% aﬁ%o eenlqt
antibeqyo rAdelitiop@ontihwacidrssidtes mhy bg ad@adipeithdRdwedror K-E2006)0f the
0:4336-4341), ..,The bi.sphecific tandab is a diner of ..
srsp gt SSon o bentiafy T AEE! o hORERurTn ) oo Peptice e,
a sigadl peiide, a ik e eafynieWfor edhiphy; @ pio-dingd ackioding Sndy¥ie}, 2 hormone,

VLI, VH2, VL2) linked in an orientation to facilitate
a pentide foximehch ahPsETIoNINgas FEtosiny 3 Bapt fﬁm&ﬁgyfgtoqutwo A

funBfionhNRott e Al §&8h&8h, SRRGAA plotdieS aPRMIn which has a biological
sel f-"associ ati on. 6. Conjugated nultival ent and

funghigne | speci fic Antibodies I'n another enbodi ment of the
instant invention is a conjugated nultival ent

ant i bodyin ofiélehbddRadt, BiFNAxME, rdibREVE SRS IR, BEyRdded
to either the N or Ctermnus of the first or the
horgnonen aytplsKipapeing shelate cxtalkingsiagd afhenfvnefionalcieanis &3y Beies
| . . o
ol TR s 2188 b1 ot i, AL BRI o s
to the silly eltainspf drezapring acidirebidvayofthe multiyaégnt farkst bioging progaim Hor

e o . . . o
oxiyP SR SIRARR, SR lfly oFRERY) BBl Phviglh GG Ticers
mag bk usedtfoothisl pupposd, dorrexiusple, diisatyaiatesydiisothionpmats,

. hiqlogical. .function., I.n one enbodi t. drugs..
bishy oot g e B e s R SRS TGP i g eters.
glll?dj‘il@él@&é Erllcnhé) tiked. r@onjlfghgd)rﬁifagen_tmtthﬁﬁgﬁlﬁsﬂa{ri{ @raadih @feferably does

uncti onal _agents nmay be. conjugated_tg the

ok AR ROPRIGRRCE G GRAcr  RERCING SPRUACDS 1 SGBY I et Hisdtigh
hereRY ak@Bliordl ARAMNTBALSent which has a biological function. A preferred functional

agent is a cytotoxic agent.

o,

In still other embodiments, bispecific antibody-directed delivery of
therapeutics or prodrug polymers to in vivo targets can be combined with bispecific antibody
delivery of radionuclides, such that combination chemotherapy and radioimmunotherapy is

achieved. Each therapy can be conjugated to the targetable conjugate and administered
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to the side chains of the am no acid residues of the

mul tival ent target binding protein, for exanple
wania®ss2ear boxyl , phenyl, thiol or hydroxyl grpOp&B2003/005700

Various conventional linkers nmay be used for this

pur pose, for exanple, diisocyanates, disothiocyanates,

bi s(hydroxysucci ni m de) esters, carbodiim des,
simiBdnebusiyg er iy (ﬁﬁ@iﬁﬁ%bhﬂ:bé giivdfﬂ' dae of £fis targglableaoaiugdeth yatbthe drug

and the |ike. Conju g{jl genta?tothe mul tival ent
glVT?rIBtaé‘?t?F St PR F § 5 %8%45 CPYHEFT cant 1y affect the

protein's binding specificity or affinity to its

target. IMandisedmbb@mehtNcytétotit Bgenisans/ be&@ﬁmgatécstoaarpolymenc

agent. whi ch has a_bi ol ogi cal function.
carfigrraidithsralymepiscgarior 12y S%V’P‘BFB% ke Cga@ﬁeted fofbe mumval&{l%ﬁget
bmaﬂ‘ggakégg”m i@ RARE dJ bRy&?Ez’ AOProdinaaci&d. 8 iyery:3867-3870

tics or pro rrerst0|n V|votargets
(1 9@&)nUtSe Paionttiin é;69w784nartﬁ g §e13at¢n“c NoghPih&dy whigh mwmoyp%md

her;;;lgg 6&%’ %nce %ﬁoh}uggt?o% tr&@ltab | evelg)@glgﬁﬁﬁ&ﬂlﬁgﬁ%&%eatﬁﬂdl

Aunot fie erapy can
specificityigedfBaityt af thdf\mumaalgtﬁtbatdﬂlg maeipugat e and
adm ni stered 21 WO 2004/ 058298 PCT/ GB2003/ 005700
si mul taneously, or the nuclide can be given as part of
7. a fUsesif Subhyena Brismatized, dyamanizeddChiveeritrang Hange Angihodies for
| at Ereatthap aad Diagitosisf a second tar getabl e conj ugat e.
I n anot her enbodi nent, cytotoxic agents may be
conj ugat&ﬂhmwrmluy&dehummzsérdumw apdh bumenempasiclonel i ¢
arrier e
o r SR ODE0 SRR e AR I i Wordanac i his
invetnRyswitatede faluse infhagpeufiambthodicad diagodstic WShods. Accordingly,
75:3867-3870 (1978 U S..Patent.No... 4 699, 7 .
the et el SRS e os3isB AT 4 BUPHEGY sfatpeh Rimenized
chif@A&idd Hadhah @tﬁtﬁ)b&%ﬁ"th@éﬁeh@ﬁlehm dldnebes ﬂdmdeay adlipedy grot
S|gn|f|cantlya ct the b| d|n spe Lmtg( or
adrppRicrRes A gl {heres, ERORE LD RRORG (F SRnGTEmeD. buiob
cori%ﬁt&i%ia 1%, g?&d a%@nﬁ THUTROY @ﬂhe ﬁkbdrﬁftll-@Dﬁ] oA B be enhanced

dies reat ment and Di agnosi s Subhuman

by propleanentingchaked aneibodies avithons srspere oerpakearHberini o Sivdbs to
speggfscgﬁé?g%hﬁ% chlas 804, 8D c@%%)ﬂp@ﬁlé"tﬁ)@ 6eh1 NS, P23, D25,

erern, 1n accordante wi't hi's 1invention

CD8BeChaT, A8 CPdd, C34L, @Mﬁsﬁ@%@ﬂ%, PRTh 6880268126, BT, Ia,

I’Dghg‘gﬁ?n%%cglg @gﬁ{? %ﬂtﬁé 5%? sg\!vea e g{x tg!%g ?&r{tﬁodms (e.g,

VEGHdn IPEGE aitibodies) Z)\é(ﬁ ondotacTe Kﬂdunocmbuga&s pland D20, oreemtibodies to

anti bodi es of the entl ne .as nake
oG SRR o Brneiie aeRr AR afds alS
mﬁﬁﬂ&?ﬂfcﬁia&o\fs BEENEN, grabeutia rﬁl@ﬁmﬂﬂesf e, Wﬁﬁonmtmdﬁemerape\mc

conuatedto a therapeutic agen effica
agario I RiBE dE (OGP BURIEROLH HoB o ?f&ﬁg‘%faapew A8 mides o,

déﬂﬁb?ér&i’%ﬁ&dr&ﬁd{‘@%@&heﬁﬁﬁﬂbr Q@Qdc&%mw DpreREbaY dodig SghdAewith the
naked anti bodi'es, 1. MAbs

MAbs. Preferred B-cell antigens mclude those equlvalent to human CD19, CD20, CD21,

CD22, CD23, CD46, CD52, CD74, CD80, and CD5 antigens. Preferred T-cell antigens

include those equivalent to human CD4, CD8 and CD25 (the IL-2 receptor) antigens. An

equivalent to HLA-DR antigen can be used in treatment of both B-cell and T-cell disorders.
Particularly preferred B-cell antigens are those equivalent to human CD19, CD22, CD21,
CD23, CD74, CD80, and HLA-DR antigens. Particularly prefetred T-cell antigens are those
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speci fic antigens, such as CD4, CD5, CD8, CD14, CD15,

CD19, CD21, CD22, CD23, CD25, (CD33, CD37, CD38, CD4O,
weals828046, CD52, CDb54, CD74, CD30, CD126, BFCT/IGB2003/005700

HML. 24, tenascin, MJClL, or HLA-DR, as well as wth

anti angi ogenesi s antibodies (e.g., VEG and Pl G-

anti bodies) with one or nore i mMmunoconj ugates of

equiglent tehpman §D4aRPB BBYCEIS pfigensh LL4$ ip ap pritiggn g thegaifece of
can‘c‘é}%ﬁ%gtqﬁioc\ﬂcg gfé{x Eﬁdeﬁt 1PGER/TC g i ncl udi ng drugs,
toxins, | TTUNOND hor nones, therapeutic
r adi onucl i des, etc., W t h one or nore therapeutic
agent s, Rurfhdrythe prgseafrlngesmon eoRfepplates thapdeirdnation ofres,
inun og&nlggt%te Jgﬁ&%%ﬁﬁ'ct ﬁsgs %ddeﬁ hbglgsc‘at,nd% r disease or dxsor ers. An
Adm AT Ster ed concurren Iy or’ sequen y or according
imrmmoaomu@fecftsi destibelidwiainy iy zagolaeie, comwptifing dmeantiMilysomponent and a

Preferre el |l antigen inluetose ui val ent to
heRRTIR PSR PO ok et 1 s BRR Fe i et 81
um@x“onj@&%taﬁﬁﬁﬂe UGy D thE’hﬁitﬂﬂ‘j étﬁinp'BnerﬁJ ile., the an‘ubody

antigens _include_those €lgragn\(lal ent .t o hunan

moew&aemt the g %slzghﬂ@éf‘é'ﬁf P Piyd Hie cogpate 3@&%‘?‘\/&‘5‘1@% nt

cong%a(!{&ﬁs@gfoﬁl’&,h iogan be used in treatment of both
and T-ce di sorders. Particularly preferred

B-cel | antl %1 ns are those equi val ent to human_ CD19,
(&

cD22, @rspant mestion comgnplatg{le mIRIBHatian of gens

mﬁﬁ{okblg%e%ym eéﬁseéian Rid maahﬁéa%%eh@ﬂal@oem%ﬁé@ and
2004/ 298 PCT/ GB2003/0 700 equi valent to human
othg@mpanuitogie-asrdciapd Sitigensiagaagete€D46 i s an antigen on the

surface of cancer cells that block

conpl eneq (Nidéﬁrt&gﬁg Sftherh hcsre&gq:ﬂgzan ﬂ%%ﬂ@ﬁ%geo&ﬁ%oﬂﬁgﬁ@% the

i nvention co Iatest he adm ni stration of "an
antibadienefdleripvrgtione The therdpenticmeentd recited bere prg tpse agonts that also are
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I munoconj uga descri
agent/iguluds) ﬁogemmpbn&ieinoﬂiyrap@ltrp dtmg:muclaarsd/lra:a alikhleidamathracgclines,

e B3 SR ST B (R85 15 s

antinfifOLHB0 Eﬁﬁﬁ@lbgﬁnic)and) fipdptegoicuidents, qﬁulcmam;pdmembxcm, methptréxat, taxol,
ant i bod¥ noi etcy1 has about the sa

CPLadcagmtothscns: apd ofhexsifiom these a%ﬁ\l%?ﬁ%&%ﬁ%ﬁ%@%%% and the

lik& QRhHIRLPANGS RS MicRape @i AR foPRe tpt%b&ﬁﬁont Jﬁnﬁfuﬁ%ﬁ}ugates
i nvention contenpl ates the adm njstration

and b pbCHAPY g@t@lﬂflmluc{eﬁw%a@é fuptardgstley] F‘Hf%?fé% élitEPSOUIeaS
trid S Gt Adeid Addioph bitdrObprim{dieGnaBfd Fuﬁﬁe%ﬁlog s, platinum

granu ocyt e- assoc:| ate ant| ns are targe

coordinfigmyconiplexte mb@mgl%almd@emon@nalﬁéh@dﬁﬁa Suigdous I y
"h“%ﬁ%’gﬂ}% 32 }%j gegtsm%escmgd ?qg‘élﬂﬁ\g@f o]tq‘% MUEQJTI Xﬂ

ents recl e are those agents t hat
SCHENCES16th Erb éMactkf Rublistdng @0.51994), |amctunié(b@})M/’éﬂ YN GELNMAS'S

A e AR P i
CoVi1985), @lveill :Rrélgsed aditibisatiekd MibSications. Other suitable chemotherapeutic

agents, such as experimental drugs, are known to those of skill in the art.

(T

Additionally, a chelator such as DTPA, DOTA, TETA, or NOTA or a suitable
peptide, to which a detectable label, such as a fluorescent molecule, or cytotoxic agent, such as a

heavy metal or radionuclide, can be conjugated. For example, a therapeutically useful
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epi dophyl | ot oxi ns, taxanes, antinetabolites,

al kyl ati ng agents, antibiotics, Cox-2 inhibitors,
W@nao4/5%208 | cs, antiangi ogeni ¢ and apopt ot oi ¢ aPENGB2003/005700

particul arly doxorubicin, mnethotrexate, taxol,

CPT-11, canptothecans, and others fromthese and ot her

cl asses of anticancer agents , and the I|ike. Oher

imm86Soughid @&?Be Shenaadyeoapgating G plotogdivt agent bledye to an ant1body
preparation of i mTunocg‘gtf t es . and antj bo
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Bt AL CMOTHN SO L REUR B Do oppfed vith

pho{o'é(amtehlﬁas fEHthﬁ&Hig@)ﬁotoﬂ?ﬁrapy 1985)e; aB Y. mwnoagsa @413:@a83);
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67 %’29?@1; CHERERE tthe@@kagﬁéf's dicd gld%t &Eﬁ&é G BRttoscopilerdsy

netal ‘or radionuc can be conjugated For
a pemm espematljnemfh}ﬂmum eféanhyodysfagmemz 3r Whiragoap @gshe

CT/ GB2003/ 05700 no btah
pre??&h‘]nu P S %\m%lﬁtgf %’aé er%?e&t%u eS%? P&lﬁn@%&“ﬁ]‘%a%n an ody
pho@&ﬁﬁ’ﬂﬁdg%ﬁts ofilye@r escent conpositions, such as
fluorochrone and ot her chronogens, or dyes, such as

porphyr sens] 0 Vi sl
to det e é.Hld SYC ast gsgﬁc% onas ns%gyﬂx%{}{lsro %?Xﬁalgfﬁ% Hxst%f}n the
the@pdultia Bt pdrgé oftad aﬁttbedy ﬁsmm protefmoftah entaGIPR0 eriibedshefshe present

been termnmed, phat hot ot her.a
inveHiGD o RIRA I PP PRI 1 (e PIEpara e 20ok comfssete AR E
fusibhipRENS, %l@%alﬁﬁl@l@ﬂﬂﬁ@as@'(ﬁﬁéﬁﬁ@?{dsb DISS’&fplhﬁlococcal
Progetto 1985); van den _Ber Britain,22:
entqrm@ssw DA ASH T DIRRR G a BPR DRI B UGS cKotoxin,

t Q. (3R SYi 1986), and
andcﬁ ﬁ’ﬂ”é’\rmégﬁhot&ngvsgté % ?ﬂ ISﬁém%uﬁﬁlél 130: 14799 NS

: ).
Gold@almrg, %-n«é é’nn@e dourn®m fapggmu(zq]ggg)% (&%9@9 oAfldngnagfomns stitable

oS e R o B3SO0 {90t s

PatBiiaig0 7 7490 whibh mlmcoﬁ’@mted iR &8 extitaty by 9&@EnCETat sut a et
al ., Lasers Surg. Med. 9:422 (1989); Pelegrin et al.

Cancer {i 25‘(}‘2 boin g)c% WIONEV akulel?xﬁaéreals%%lcbx%ﬁga‘éédqg'(ﬁ?orm

did not 1 use endosc @gﬂ
thealxphpeniad dgemgportien peai alibadydisidn ptr¢tem 95 ke gimipigieted ot the
fragnent.s sufr nts
g R P S RO P o proo . sufolc
cylo I OE fidjprgart ésveatunintleden But aphwtt timitbd weinkglerins and

dyes,
interleukins, as described below.
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A toxin, such as Pseudononas exotoxin, may al so be

conplexed to or formthe therapeutic agent portion of
wa@pooanss2body fusion protein of an anti-CD20 anp¢bo#g008i005700

the present invention. Qther toxins suitably enpl oyed

in the preparation of such conjugates or other fusion

teins, include ricjn, abrin, ribonuclease (RNase),
DN%%’@PE}“‘ ‘S’E%W‘PBEQFBEHW‘ ®nter ot OXI n- A pokevveed

anti vi gel on r| a .

Pseudon%ﬁ‘éi g’f s or #ﬁlﬁi’dﬁg"é étf?dﬁ‘fs@}?luﬁ’en@é‘éan be
confuBlite EWARBAEor an?@ﬁléﬁpcﬁhc &ent, Cféﬁérb]lydr Zneﬁtﬁéraﬁeﬁﬁ(g@ent i®difhched to

Gol denber g, - A Cancer Journal for dinicians 44:43

eacl amjiady, orAaaquV Gpeinent. G} REre 410 OBLIPETPTUES 2a58ikagPR cuhi attached
to Y ERE Ho@&’ %ggcfﬁg KROY: atngb&ﬁl%nq;rot%ﬁ btthd esteﬂtie ch

art an are | n Us: Pat ent 0/7, 49 .
invansom cmmlrp@t\m @dndre) antlbsdl@rw ﬁame,nts@erﬁceffaed enle ef thentibodies that

lul at
cong)gﬁe]s N a g S10n pro Qemocaﬁggﬁalﬂ 3 #ﬁra%%‘#@% uggﬁ%:/ ngélfétgygggrb rr%e Of more of
the m;}ubadlemﬂﬂxdmﬁbodylfﬁsmrprmembﬁl ltave)fnotbe;hﬂchmb thempertie dgant attached
e umani zed an or other | 0 ant j bodi es
Furyes s e neetin e s Shiednt o6 LREE P
ageRts G Blandphy 64 daf Bitdch & iHidend @téﬂloﬁ;bﬁp@@tthd dafiie Fi@fbnipotein.
interferons and interleukjns, as described bglow 24

Partjqnlay; g8 15 erndg rqsiotabelsg Gefs/ o'oatr}ql gitrcherd to pydgiga he | hﬁalb‘re
mcdrHHHt@&’ ERNnHERSRR of‘[?x)é 1§t§ arldfe @0 hrRORUIRS the EpsABA hrﬁﬁg ¥roup of the

fusion protéins of present i nvention can
IngINIlPQﬂg eterapautic @m‘rs @lso Pt aftarbecdioaedured %éﬁqﬂps fand 1o the

e therapeutic agent is attached to each
carb%%?&é ﬂggkrla?%ntl body fragnent, but nore than one

therapeutic agent agent can be attached to the sane
ant i bod yBispecifinmitthodigs df rtlagm@mt invehonare usbiobip pretpsgeting methods

L
o B O, SRR AP D2, S
09/282t 186 didtles:s aa@thod @ﬁptpta@‘sngdmng abispéadic qotioddy in whioh the

s oy SRS S AP E RO GRPbLY e
lab@sD¥ %%"’mnrrhavl@efme@m hcRcalag mmrrﬁpmn tibste agentor 1 and

nattached. Further e therapeutic agents do not need
o U SN iU (e PR GIEbes: ABY SBgien of Kiown

thef'éﬁ&ﬁt: SgenfsUpeRXHADE Bsed @ADL &1 afiitodiel afd ﬁﬁb@g@ﬁ&)n@mtems The
radi oi Sotope to the sanme fusj onﬁmgroteln articul ar

binding specifisinofiibe aiibipdy campensat akitiernAaquiugale, the ¢ffiease af tb% a
the&?aﬁﬁ agé[fw%ld?%g ﬁtﬁQg%r and tRERH-POF ALcH ameqzctdaﬁmhmg hitfbody

ug attached to the epsilon am no
cangzedgﬁgﬁmﬁectmtang@dkefmm&ecTFthEgaltﬁher apeutic agents al sos
can be attached to reduced SH groups and to the

car bohyd{ g, Rédu@%géh@é‘dnrb% augelhédva%émﬁ AL 1%@\1&& aﬁttb%dy

present i nvention are usef retar etlng nmet hods
corapupersrvia/disidfide ipnd fermation. Wiesyn takberdativp,\ﬁemh peptidestran hpatiachas to

the 3RFBY d§ c})mpg‘ne:%{J Lpslln hete%b%“unc%%ﬂl%ros%nker such as N-succinyl 3-(2-
pyridyldithio)proprionate (SPDP). Yu et al., Int. J. Cancer 56: 244 (1994). General
techniques for such conjugation are well-known in the art. See, e.g., Wong, CHEMISTRY
OF PROTEIN CONJUGATION AND CROSS-LINKING (CRC Press, 1991); Upeslacis et
al., “Modification of Antibodies by Chemical Methods,” in MONOCLONAL ANTIBODIES:
PRINCIPLES AND APPLICATIONS, Birch et al. (eds.), pages 187-230 (Wiley-Liss, Inc.,
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09/ 382, 186 di scl oses a nethod of pretargeting using a
bi specific anti body, in which the bispecific antibody

WO sohabebed with 1211 and delivered to a subj eBCT/GB2003/005700
foll owed by a divalent peptide [|abeled with 99nirc.
The delivery results in excellent tunor/normal tissue
ratios for 1251 and 99mlc, thus showing the utility

19955; Prve, (hradyedst kol Clathictrisatonpd Synthetic Reptide-Datsied dntibodies,” in

MORA TN e R PR BT 50 PRl Byt il L ERL

APBLICHTIONS Redr bi &1 (es. phadeh 60-an{(datiaiyige URPvOREN Presd, 1995,
mAb conj ugate, the efficacy, of the theBa({y)eutl c agent
Altgrnatinelig Hhsdbarapeifcasentaa O 10aigriF@ K greakepydyite jroisty Hrthe Fe

; ; ; . _ _
reggot% aoz g{aetragﬁl%bedgt |Ttr}11Q @ar?(gﬁyﬂfb%défomﬁﬁﬂ bR 8sedeb ichia@efle R¥ding of the

g of the conjugates. A therapeutic )
sangepeptidecthat ibbowndtiae théal gaaupt drdhendarhypby dratginemety Pansber useidipdund a
dif%netngfogﬁe conponent via disulfide bond formation. As
Y Peffiati ve, such pepti des can be attached to the
anti body conponent using a heterobifunctional
cross- | iMitbods foueinjugsting pepiddsh kpydntiBodyxcomponents via an antibody

B B0 AL TR 8 bl .

It CRak@RYi (83248 $88WeShil deabWinz. /nCdroer 461t 11019¢890)gang Shih ez al., U.S.

el B e S LR AP g,

geneMp Hettiof alvoBRs BfactiMi dnR@BbIS ¢ E&H&ﬁﬁﬂa@ﬂﬂg alyRkiaRes carbdHydrate
NONOCLONAL ANTI BODIES: PRI NCI PLES AND APPLI CATI ONS, . . .
pogop gt atcarier pelgmer that hgngdestiay figamppiprgiop padthatjipioaded with

ap?u’i_’ah 0 Qﬁé@ SRR Ffeh rEBROA 3L H6A Qhifrl H2S Jimikd) lifkage, which
"Production and Characterization of Synthetic
carPepitabilizedby reduetionrie p Bergndasy aming to formde famhgonjugate.
ANTI BODI ES:  PRODUCTI ON, ENG NEERI NG AND CLI NI CAL

APPLI CAT Tt er ot '
( Canbr i d%@hﬁrf hibh &lab %htp’? Ehs? s@%& )suf S (e ?ﬁ%cgliﬂc\(/) mponent of the

imtieocohjegapsuniastitade fregmoent Beweven jitigpaseidlep intwduce a

r bohvdrat e mmi et v.in.the. Yol ' :
oY S P g U BB Py
frapmedi Sep, 6dr ekimaple Saxmmg prept V. deryinet 154s 5POUDP 5);Hamsenhdt of., U.S.

e85 B8 PR 5 S E RSeA S L,

indoPorad irlbely exaep Of ¢ftsnatl Thaengiiktdd eapohwiratbmbistr atiged to

iett¥1 are wel |.-known to those of skill in the art.
aﬁg“g‘éh,e GrPG ARAIagnosyGiagentt 5] Int. J Cancer 41: 832
(1988); Shih et al., Int. J. Cancer 46: 1101 (1990);

and_Shih et .al.,6 U S ent No. 5,057,313, all of
9. whi ERatmagey W&fﬁﬂ{§%@e§?§LFﬁéi r entirety by reference.

The genetral t hod i nvolves reacgtin n L b

conponent BRIt Sl e Bl ileigbeted
antibddl t@becduliféred tqpsupfeer cah badsishaftham Abedsie, iomeinbeagugate, fusion

am ne function and that,is | oadaﬁd Wi tbr f}%%lﬁural ity of
PrQJEIpt 9T G87 COPMITS® PREAT YR PRAERIAFREcAlY SUHOISPIr- SERT FPre
ad i@l (dgfddnads, bd BKRGEmbiREH B these.

The immunoconjugate antibody of the present invention can be formulated

according to known methods to prepare pharmaceutically useful compositions, whereby the

immunoconjugate or naked antibody is combined in a mixture with a pharmaceutically

suitable vehicle. Sterile phosphate-buffered saline is one example of a pharmaceutically
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can be stabilized by reduction to a secondary amne to
formthe final conjugate. The Fc region is absent if

wo b@4as2pbody used as the anti body conponent oPCT/B82003/005700
i mmunoconj ugate is. an antibody fragnent. However, it
is possible to introduce a carbohydrate noiety into

s D R o RN Sl ot O, s
Andebeing, PHARMACBUTTOAINDOSAGHEOROIE AND $80)G DERrSERY et

al., U S  Patent No. 5,443,953 (1995) Leuq%.et al .
SYRIIEMSpb Bflitiongl.cagk Fshipge890)atnd Gngi(ed, REMINGTON'S
PHARSPROEETRAL @cﬁ%ﬂﬁs, ¢ BthiHaRiol )spl)écli Bl St eogg{&gclﬁg% and
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TEVES
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Accept abl e Vehi cles The subhuman primati zed,

humani z . chi ' adi . o
b ol | vos MPAREhERY o BTl RO R Fle AU RO &
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dosagnfoinnat d. AN adpulehesie mulihdode RoRiBIQEONVit gL Rldedprefeodyivef The
t he, present invention can be fornulated —according to

oS HRTHER 50 SV O SRR RN ARSI RN gy Of aqveous
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dispersnaiectint Alamatvelss theratyedngradipeican bgngppyler form for constitution

itRROSRBRNRRLI! § 81 Qeki1S Bliob&-Fe: VNG BaRLE of a
" pharmaceuticalTy 26 \%’)ogooi 058298 PCT%GBZOO:%/ 005700
suitable vehicle. Oher suitable vehicles are

vel | - kndviditiogalinhamraceicglaethgds magde emplgyedipLapira the duration
of dgﬁEﬁrﬁégéﬁé\;hg\%%gl%%B 5Th Eélat I on E E@?&?ﬁ ehé?lg?r}!%i@%?m can be
prepavet] @eovgh thy uSeel polynREMONGIIOINX 91 adeprRMADEWToGAljugate or naked

. Edi t] L, shi 990) ..

By Brandil Bdop b pALAGy IRUL SIS SeBTRA b vy
acetatel) entd matticézodfy pofyatliyerige epelymer nfest¢arioacid dimdrend sebacic acid.

fornul ate r re r li.cation uch .as
SheribRke Bhtle 8P TEL -3 (100D, T5R e a3 o us
imrhujoeerjiigare (ﬁranﬁ}ﬁgﬂ!y ifmpmlta hgfa_@tﬁd déﬁ_ertdEagdﬂaﬂlahiofMiﬁlmf Wéight of the
. I njection can,. e presented_| n uni . osag orm. e.d., .
m#oa?fwﬁa&of Ghtipady e pmowE EImuyHOSsHgate, a‘&ﬁ?#&’ ‘é(mﬂaaféf-'éaamx:
andRAES S Halidp¥Red JhclesC SARAR I df 9{1531-5;@5}& ok _1|§31 afg)zgé)g RRBWASd e

suspensi ons, solutions or enulsions in oi ueous
al.,yeriec Pt sdiddglosags feraae desaedin Ausstof ah HEAL
DOSUTREORING A BRI G DEIGVERY/SYSTEIIS BRY Idifith @9E R Rebiger 1990),

Al'ternatively, the active ingredient can be In pomé%r

andeﬁnmnpdqad.}; INGHON & PHARMASESTIC AL ISEIRNGES,| 18th Edigon (Mack
Pub?itsﬁﬁé bgmBXI{yol@gﬁ)', FA BEvN Eftionb BLRLE USE

The immunoconjugate, antibody fusion proteins, or naked antibody may also
be administered to a mammal subcutaneously or even by other parenteral routes. Moreover,
the administration may be by continuous infusion or by single or multiple boluses. In general,
the dosage of an administered immunoconjugate, fusion protein or naked antibody for
humans will vary depending upon such factors ag the patient’s age, weight, height, sex,

general medical condition and previous medical history. Typically, it is desirable to provide
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Addi ti onal pharmaceutical nethods may be enpl oyed to
control the duration of action of the therapeutic
wa@oooseebe or naked anti body. Control -rel ease PCT/GB2003/005700
preparati ons can be prepared through the use of
pol yners to conpl ex or adsorb the inmunoconjugate or
naked antibody. For exanple, bioconpatible polyners
the deigletiwitiiBsIages lﬁjﬁmmoécmﬁ@hihydnﬁbmyGOmm pty)’celn @agkal afibody

and matrices of ol ydr i copol of a .stearic
o gt o L0BbRRE Y G BAAAl e gpoft iShERh

alth&lo/ 2 T8GENR hQBYr dlRageltkdbndy b3 Adhinisidred 5sa>ﬁleuxﬁ§taﬁceb @1@@% afhis
an i mmunoconj ugate or anti body from such a mat

dosags g hs “ER%Tﬁd peeefwsh E¥ GraRPlGwOPefRer Hrek fapd-10 Weeks, preferably
onck Wgﬁ ey 8%96%%% afbd m@fébﬂrgl@lqw y, $i138 pEVRIR ForQf weeks. It t may als also be
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remh%ﬂﬁﬁfﬁﬁq 4g gﬁrﬁculcfgg 2 Qﬁb@&yoﬁrgﬁa?atﬁﬁ oK Sk tdvBREbh b OF

mans w pendi ng ‘'upon such factors as the
phyp:atqgmaliy sglageant Weﬁs @tesench givgkas an geiitumornyesnonse or mitigaes the

e

coumrémzﬁesfo@amm a htuneral eciopicehiarwnmineresiwasmgie tof recipient
agﬁgtmoconj ugate, antibody fusion protein or naked

m body that is in the range of fromabout Ing/kg to
20 ng/ kg as a single intravenous infusion, although a

lo"i@[ aQh s(fﬁl.ﬂlég{ eql?sage al so may be adm ni stered as
rcurrsflances ate. This dosage nmay be repeated as

n eeded, Aﬁf 10 br SR TR Rtion¥ah Empﬁfes érﬁi%oéieél& HEFKSnt invention

prefer ab once per wee and nore
as the prﬁmmalcbmposnme?opteaahm f dhsnasea swénas@ B-¢efl refaipd anabignasey, 2 T-

en | ess fre entl a e e
ool i et g i W B85S T AR R WSl R
auttv‘l?ﬁmﬁid slispaee mh g)aﬂ]lcﬂmg ﬂie&:ﬁmgmﬂﬁdns aﬁqnflbﬁnlrhe?aﬁxeira ppntistingynbsefol
of t ose and schedul.e. For r p0Ses t a t he
for B PR Bo TP Gt breb au S Pt fms AE BB ygtaGmas,
aggREABivE Fsting bEB-cbIR lyRnp BB chrofic ayrﬁﬁ]ﬁﬁﬁléﬁk&mé‘a’;\bdlﬂe lymphatic

ef fective amount. A suitable subjﬁect fe§) pre ?H
leukgnyian £nb W Adensidmss mcraglRbHRAmiaaRiiBlsgRy el AlY0u ighll diseases

suclab Tl $atRERRor hﬁ/cos?sl %&&3 LalR Rlaed: F&rbxﬁl'ﬂf)l'e thBQ Yumanized
preparation is said e adm nistered in a

anti-Cha? agféwty eempopents and immunoconjugates can be used to treat both indolent

and aggressive forms of non-Hodgkin's lymphoma. An autoimmune disease is selected from

the group consisting of acute idiopathic thrombocytopenic purpura, chronic idiopathic

thrombocytopenic purpura, dermatomyositis, Sydenham’s chorea, myasthenia gravis,

systemic lupus erythematosus, lupus nephritis, rheumatic fever, polyglandular syndromes,
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effective anount" if the anmount adm nistered is
physi ol ogically significant. An agent is
w@byogioss2egyi cal |y significant if its presence reeUIGB2008/005700
a detectabl e change in the physiology of a recipient
manmael . In particular, an antibody preparation of the
present invention is physiologically significant if
bullvu@embgem@abwmlstuari{eamlr$qhﬁniﬁmrp@@pms@st@treptococcal
t 3 ut,o
nepfids, S8E s bt BRSRER SR RIReh » LR Dt
multipld lsderaklsg@mbeldbdi]@ ukmﬁ% ¢odiris @fyth?erﬂumnitlﬁirma,rIQAmbphropathy,

polsEF RO TRGEHE A i Sp R A i, (TOmbBmgics

ubit&AR, SjRteAt §ndrbRe Usnanbilingdiresief Hishiendie’ e 8 Rdiditis,
i nvention as the r|nary conposition for treatnent of

thyrgiogicasis sclergdprmaschronic aehive hensiits, aelymypsiyderagtomyostis,
polﬁﬁbédrﬁ@lﬂaﬂﬂﬁl@ﬁé’wﬂéarﬁ NELASEr L YIRNORR04Y RRmbtdoAIsHph Py,

al'so useful ~for treating aut ol nmune di seases.
amyotropae tetesal selerosis.Hebes dersdlisi girwivel! asitispblythygiceparnigions

anetgfaar} %nm éréss% ognsertzlilog%ﬁeh[‘l i§ gg(ﬁqﬁ oa?l ¥ 1lng ldﬁ/eol]gtls

B-ceII | ynphomas, aggressive forns of B-cell

| ynphoniigs cqﬂm@iﬁpns foy trgtrment cotizin leblensh one lwnanized, chimeric or
humr%g@oggflg%al ﬁf ?one oT, 1{1 99 t\ﬁ‘ﬁjat%%%{l{o%m/&?mubodllss suf}r as other
hunﬂn&eashﬁnensmrlhumm a'ntmeﬂlles Itlmndpemwgemts o/ieosiembdugiorsd ds

can be treate For. ex t he. hymani zed anti - 2
varif SOy e B et G D R GG BAL SCarBleled gt
produ@ed B}e@k n@iols hawdofoeRtbovdnd aggressive fornms of

non- Hodgki n' s Iynphona An aut oi nmune di sease i s

sel ected from roup consi s of .acute

"o ooat Fonef e tn e Sme or IS P it Gatigen may be also
be dofib@RatihGne bl ﬂﬁétaﬁﬁ]ﬁﬂhéé oPthe Prifséht iffheritital oY &&hipld a

Sydenham s, chorea, nyasthenja graV|s system ¢ | upus

W%%éﬁﬁl@%lﬁ’é humﬂwglua@s% At 022 arpibadeempt b eaphined with

anof} MBhARMbBEatBY AHANESd, d8mUR SARHAR 5§§%ted anti-CD22, a
PCT/ GB2003/ 005700 bul | ous penphi goi d, diabet es

sublprisdn primatizeds hobniBdhawneicOIume £en) jugsted et GL28 epElasy anay be
con%%%la {ha%ag{% fdﬁﬁ%ﬁﬁﬁmﬁé’c% ”@gg‘e‘e dxg%t?%tﬁ%w Sarflul ?ll(chtcb?xbmatamns

I'son''s "di sease rites,
can $e hede with diffaent hinpbeing-assatigied antibedies, @b dctsmsbedeibyveh drfsion

ath olya LeL
T A e e e
or ifnkiuoI0ANgLL, bsa fukioh it sf at &a@tgwe differesy Bebel amtibodies (@g.ya

rrh Si s, shi s thyroiditi ) ¥
CoPh A U e s b et me s e Mot dytere sativady s
confbha¥ioHQ ﬁdrédti«ﬁ? BIEEARRLRY OISkt afiti gen sYGRENWTth BL¢I1 or other
nphlgus vul garis, \Wgener's granulonat05|

pa
lympherss arastimrsae ﬂlé(pfd%rws listgdplenafopive, magthercqpstructed, either as
par&f&cﬁx?t%%{eﬁ Wl&laabcﬁéaﬁgﬁ§é’éehtsor iBhRARSm&RAdtor, or merely in combination

arteritis/polynyal gia,  pernicious anema, rapidly
witlp pregfpes Sherapeutiyl agems, shaves gleyiotdxss, drpg o withsiediatiem d

fibrosing alveolitis.
As used herein, the term "immunomodulator” includes cytokines, stem cell

growth factors, lymphotoxins, such as tumor necrosis factor (TNF), and hematopoietic
factors, such as interleukins (e.g., interleukin-1 (IL-1), IL-2, IL-3, IL-6, IL-10, IL-12 and IL-
18), colony stimulating factors (e.g., granulocyte-colony stimulating factor (G-CSF) and
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The conpositions for treatnent contain at |east one

humani zed, chineric or human nonocl onal anti body
wak@ams$2e8 i n conbi nati on with other anti bodi esSPCHGBR0ESH05700

ot her humani zed, chinmeric, or human anti bodi es,

t herapeutic agents or imunonodul ators. In

particul ar, conbination therapy with a fully human

graa‘ﬂwm?crp@maes@omm%matf@@r éﬁM £8F), pmeﬂcromj(e&gy intpyderons-
S set ., f b " bod| 0
P2 e Seh ey bR RO St $ORGE. BV GREESd o

thrchﬁbopemin NEgharip]édvf enienbirimpminemoduldttemeistids daghde 9L Of 111-64L-10,

1B T intEsieper S Bt it B o lisrertiy iy 58 B6HR e
conWéalf&d AR an bt 3R R bﬂ?e‘izyl chlﬂmgtg%ﬁggﬂgﬁlﬁg i GRbHEC

human conj ugated anti - CD22Z, n primatize
adntmmsmdz@ﬁ)re chigwerentty arafttiadamnisiotion ghithe daked or c@pRated anti-

CD%] %t?n%ﬂ?és MRY dl?&lsse 9 ?bra t%gl ve B‘ﬁvar i %}(nga% gl%%be conjugated to the

I Mmunoconj ug
1mmmidmwdataan o‘iﬁhe inrAumoh® duaidemay h]ho b dohjrigeted to a hybrid antlbody or

SSOC| ate anti bo Je as.descri bed ab A
byt B R OB s A Ot eh P
corSRiNEs dhe OF mbHAAAbSIRX Dr AibHabRAMs BiRdind td dRErant a@ﬁgens
i mrunoni odul ator or a fusion protein of at |east two

di fferent antib nd . a CD2

) g S R o PG i T pgglc immanotherapy
witH ebdj@F @it anBE D 0 bo eAERpNGHhd rRASwit @E&ﬁ&&dﬁﬁnaf att2@DP0, anti-

two different antigens associated with B-cell or ot her

CDLY.ragkd e lo il GDd rﬁﬁﬁﬁ@&% YW db?s antirED0 9 HI AgPR &imglyding the
invARLY Bhai BN RIS ROBE ot @ Fusi Jrbins leas iR@uhbdbnjugates. These

conjugated with a therapeutic agent or
antibpdigh Biwbde bely denal.grongelpralyprinpatigeshdybhramano ehimeyie, human or

hmﬁﬁ@%eﬁ%&hﬁﬁ%r %%‘?yetcbgcn&‘;é%? r&gﬁ opé %bg&ﬁé‘&% g&g&y&agn% St Gnss,

use
Antl{GinMPrrodeotiHCiRg mitibodes actdsowy tookosees skil fethe el Bee, for example,

ontlec . (AR RS e AT B R R L i e

32:B64 (GBQBQJKd)r[g% CerrQPpin. cgvtcer Bauki(1998) el(nHlL}.s.)PatdaLIrIas. 5)708,354 and
-6, ,1L-10, 1L-12 and I L- 18), colony stimnulating
6’1#{[1%’%670i“§°’(98¥a§?d,m&}f’§r?m“i§5’ﬁyé9% Bhy stinulating factor
(G CSF) and 29 WD 2004/ 058298 PCT/ GB2003/ 005700
gr anul odwaﬁotnacfmpdﬁagﬂﬁmdlab mera@:y,l sibileatt toagivé &ﬁﬂjtcghted ant1b0d1es

andi G poigAeS &1 Forg T e BSHeG Firmaadioragy . Fof Sxample,
"cvacuos g/m* @y MbHoSRRmeel 20024108 rhdnd e?ep@meeaddn 50@9@ ;@hﬁ%

sui tabl e i mmunonodul at or noi eties include
carmEstBle) is @re&@len uged Jorfpeat pon-Hgdelint lemphonen -Ratti em?; Bur. &nd

Hobhol 5Ke8 é r Oﬁfef Hthde cHRhSGLSH Jr G/ 1%§ mens are

. conj ug ate CD20 anti 11 es an ara
weléi(ntvmtgﬂ@seedf Skglholthem;t Smlfmmmpleb'@eemenalst"thecﬂIodgkm’s

LyRERGNS: 1§ AR NI, YOG AR Ol d s,
paggs 302852060 (Bd:ap& &ebigdrd 993)t iAsGDARisanionpfirdyceraytia@l dembtherapeutic
regﬁr?en S lilgfe%reatmen%) oft ﬁt%rmediate-grade non-Hodgkin's lymphoma (NHL) include C-
MOPP (cyclophosphamide, vincristine, procarbazine and prednisone) and CHOP
(cyclophosphamide, doxorubicin, vincristine, and prednisone). A useful second-generation

chemotherapeutic regimen is m-BACOD (methotrexate, bleomycin, doxorubicin,
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i mmunonodul ator. The i nmunonodul at or may al so be
conjugated to a hybrid antibody or hybrid anti body
wo e@gossys or subfragments (single-chain bindi POT/GB2003/005700
proteins, or sFv's) consisting of one or nore
ant i bodi es or subfragments binding to different
antigens. Miltinodal therapies of the present
cydlophestthamitlef vinerstine, idexpimethasineanh britmyospy while  buitable third

e G5 AP ILEEL S5p AR i

predﬁli&dnreﬂi)@émycﬁm tnd 1@1@800man Mdlﬁi@ﬁ’é} usﬁliltdir%g@(ﬁj}ﬁﬁlcﬁ rphbﬂyﬁbﬁﬁate and
| NCl.udl N ar t chai ant odies.in the

br @Pw n ? y srramﬁ PRErAPIgS fres andfyiekines

are%tddﬁﬁlﬁbt@&d 'vﬁ‘tﬁ'aid aﬁl&a& Mghédon %u@ﬁ’c@ ocheia Iproté?ﬁ béBEdiLLR the

subhuman, chineric, human or umani zed anti bodi es

DrepHH iNVERiQHg rihg éytaklwe ghemoiseapayiodsias apd antihed e onimmpupepeniugate

alﬁ&tmg@g S$n dd; oqafg% #apd anti-CD22 antibodies are
nown tlo tEos%ﬂﬁg ’k In'the art. See, for exanple,
Chetie et al., Cancer Res. 48:2610 (1988); Heknman et

al ., CanRasionuglides oseful pptharmoetisngents 2»*@4911%81@1941}3’ decay by beta-

e PR U e C1938) 9 Bt O,

Cugrdf Cnél ySebY/S tﬁfsf7§ r Brk% Y-907 Maa2ft, Rébrl Oﬁ,d]’dﬂ(ﬁ’ﬁ Agiilltj Inﬂd a] 131, Pr-

1 M AR T SR o i Bb o FRLBRPORER 2R M R BB ampegiso -

194,206 698, Aha@BI 1452 Hpr 2ERan@BRDE. MaximtBecdyknbraiph 6Puseful beta-

cycl hosp de 0 t oposi
ariblerABToR RHRS Ha Pt ety ?%g%ﬂ@ﬁ 50 Bisrnt 004005 ) ama
mo@ﬁp}efé@@gjkgm-zssdomhona Patti et al., fur. J.

Haematol . 51: 18 (1993) O her suitable conbinati on

chenot heracﬁeutl cre r]% are. well known to thos

ski |l i nRydigugliges u FAPERigREPILS, Wi B SHbRARtiRRY cay with
Au @ﬂoéimﬁﬁ%g}éj‘tﬁie‘é 1nchM€ﬂJﬂ@ﬂ€%ot hlhﬁbd%@@%@ YELY @ Nom, VQQUMERh-

tion, Holland et al. arglz\[ fa es
103rp.44-19868- 11 Le3p- 1&191;1511%&0 169gfay-1 915@5 1P Me¥igrpgiecay energy
ofﬁx'e£e%d19§£bﬁﬁ@§1§ PRLIHTR @g‘tl&e@’ mBFe%éEEﬁﬁlyflé’s"s than 100 keV,
treatment of |ntermsd| ate grade non- Hodgki n”s | ynphoma
and mjpt)préferebly dess Gan UDREY.( cycl ophosphani de, vincri sti ne,
procar bazi ne and predni sone) and CHOP

(cycl op hﬁﬁ? il g g?e%?)ég frd Qﬁtfé'aﬁé’ﬂt@ %hic?ltsh&@antlﬁ‘ﬁ’;ﬁdecay with

pr edni sone seco eration
gershaivntolf elphppartitles indgdarbut ar@nmlm@w Dyrdd diti2d k.Bie12, Ra-223,

o D 9 B A ol s Bl i s, sy nergis of
usefabedphatfagbnenisting rhddomolidas Iare)pref\aﬂablllzet (?)giﬁog &bV embiipreferably
3 Oggﬁo%ﬁ gin ?ﬁde"g‘gﬁge%%ﬁ??&WéEOJ m?/}ﬁc:r)l sti ne,

predni sone, bl eonycin and | eucovorin). Additional
usef ul dRadienuclidss uskul i thasabieb biisyd ati Revddod caplture ptoatdunes

pr rr t al apy, both
mci‘ﬁig ﬁ@ﬁﬁgﬁﬁt?{tOﬂ(gQgég a{:‘gﬁ%ﬁ% es are
co-administered with an anti body, immunoconjugate or
f usi on prid enbodasanerdfitikdnientibh@ay be further illustrated through examples

which show aspects of the invention in detail. These examples illustrate specific elements of

the invention and are not to be construed as limiting the scope thereof.
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present invention. The cytoki nes, chenotherapeutic

drugs and anti body or inmmunoconjugate can be
wa@cdovoseber ed in any order, or together. Radi orOmiGBA@S/005700

useful as therapeutic agents, which substantially

decay by beta- particle em ssion include, include but

are not limted to Ac-225, P-32, P-33, Sc-47, Fe-59,

Cu-64, Cu-67, Se-75, AsEMAMELES9 Yv-90, M- 99,

Rh 105, Pd-109, Ag-111,1-125,1-13 1, Pr- 142, Pr-143,

49, Sm 153, Tb-161, Ho-166, Er-169, Lu-177,

Anﬂé )85, Re-188, Re-189, Ir- 194, Au- 198 Au- 199,

Pb- 211, 212, and Bi Maxi cay. energies

usef ul ngJga&umnggq %b‘énaé‘fﬁegi[‘l'ﬁéml‘h? 4 gevglpgedpbyglpgwg@pydms

Ine2
e RORARY, TP A i 000y o B

therhapenis@: sagienes, Enthamabibivteanlived dnge dbindy toshe B epitope of

Pyl I

the RS8R (UG KPR Efedr Wt Db B Er Sichon s B85t

corfepdb@d fo tﬁbtbirﬂgg domdif B elirlo .H6 By G022 ¥BShehap Rahal Ré@R¢, in
of .these .r adi ucl i des i
e SR W Sy St s, SR Sl R G fora
UniRvgghy lefb@sl ,lpe303-5, angb)maskitrp ?]Iﬁérﬁil%ﬂlc)h dv@s)ﬁsdrbbﬂrh\ftﬁﬂﬁirf]&ﬂinutes
| onuc¢ i des use o S er apeutl C ents | C

andJgieXpresHqnAtiay m&&%&ﬁ%f ?fﬁﬁe Yiigen wey YSHOT??F to occur affer 5 hours
(Shatd, phay eP@FfﬁtST'C%ﬁcérBGg‘r%‘g% -45ubopre not limted to

Dy-152, At-211, Bi-212, Ra-22 Rn- 219, Po- 215,

Bi -211, Ac-225, Fr-221, At-217, Bi-213 d F
Decay erdFsrmatis anfegng m@pb%%'%q Bheeh Qerelopraby

Imrh @RS ] Tl emoars@1@ﬁ§mr ahis Wi 1O CBO0 i Yo cIFBAS to the
preferabl 8, 000 keV, and nost preférably

chlmle@@@mcbé@l\%w Rigebo Ficd CHRszrefiedNGAD that kasdesapiugise protein
thath 8 e T, TRER AP A AR LRTREH R on I it ol e Shfe
hurggn't framewink regiaas arseaprawufr@b,tth@@mik hwsanized dAb. Fi“_ﬂuo ggies of
CORSRR ATt VE AR BB R Sl M LBV BRahvesope
DHFRebaserlamilifable &mpiesarm spatm ta‘nd lnensfmtaltmmelcb $2/0 Iinmniel mgeloma

t he .scope . the .31 .WD .2004/.058298. PCT/ GB2003/ 005700
et R R i bR bl b EROHE PR R
thask100e diymkéf]dn HegpRope eiuh;mdmmcepxrmobrﬁ SmidoHeid difl¥BefideSn the

humani z tion process replaces -95% of

. T
v rﬁ%@ﬂiﬁm@‘f@r gjp fg%a‘l?é%’@é e WHiend (Vikdramsiark egiens afdd8ndug to the
mcﬁ%ﬁb%ammaﬁ chidb8Eakd Iﬁ@ﬁmomﬁﬁ hibo Qﬁtﬂﬂ&y 515%)351@ % (%mpete

epi tope of the CD22 antl gen (Stein, R , Cancer

with e rrsling ofritwimeln i varioms jmphogagells ggidps o nlatﬂar dissociation

constant to rituximab, as well as similar effects in vitro and in vivo against human lymphoma

cell lines expressing CD20.

Therapy of Non-Hodgkin’s Lymphoma (NHL)

A 66-year-old man presents with stage I'V diffuse-large cell NHL, having
relapsed after 3 courses of chemotherapy given in the prior two years. He is given a dose of
two injections of **Y-DOTA-epratuzumab (as labelled in accordance with Govinden, ib id.),
one week apart, having 7.5 mCi/m* of °*Y administered by intravenous infusion with a total

dose of 30 mg antibody protein each time. Six weeks later, his cervical lymph nodes and his
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corresponds to the third Ig domain (Kehrl, J.H B6

CD22 Wbr kshop Panel Report, in Leukocyte Typing V.
wobioses2es | Differentiation Antigens., S. F. SchtDE82M0/005700

(ed.), Oxford University Press, p. 523-5, 1995). In

vitro internalization was observed after five m nutes

and re-expression of as nmuch as 50% of the anti gen was
3p1qrxe§!@g4hé apredr to baverbeglt redpce mpskpdly, pghHthpipatieniSs sphptamatically

L T e

continunus Greegy CBSlnstltﬁIed invivingiasoRibaiatien oﬂ\dﬁratlﬂihnnsb (\mt) niy/méiand

A SO PR e v e ekt P LRI a8 U uined

antiBbidyl tRer pr Sdu@iells repbradd ﬂzhaeeﬁmaféermeé RAbfhs Fhe cmaald&m the
has_ | gd (kapp %3 const ant g ons _and the sanme humanV

secondtheraRst 4ouFss Gt ﬁla%coasbu@apap D22 and Eppantibpdies, hsgpatient
has %*évxdg_&% 098R8Re B radfetdBiQl &bH b&'ﬂ: 1‘1’} %\Mﬁ b Sis @chs

were inserted into the p asm éct or,
COHE)@IFIF@ eheerchomplsits ferpoipbee Abthy @:KSWahlabglsﬁ emqntiwrier, his is stﬂl ina

e Sp2/0 murine nyeloma cell line

Conﬁégge%g%g%%do d?sﬁ 0- produci ng cl ones. Ml ecul ar
char acterization denonstrated that hA20 is simlar,
Th%ﬁ?*t)is'l‘@ﬁ%euk {ol tuxi mab, except for one am no acid

erence Int VH regi on. However, differences in

the VH @Dﬂatht rgﬁ&%%rﬂﬁ& S RRR: §7 aﬂdﬁ%@h a@¥ficdaor- Eéplﬁeukemla

I ncl usi on” of nore human constructsS, are present.

is giyap en EvesiarodyP 0 apeaesir D3 ohuswmired Mab \ﬁpmhgmeldemm o6y gt
DO'TAt Hf[flb%@oﬁe%eeléﬁté th Any1 ?x%ﬁr?f ?5&:& ﬁ/{ab Zﬁ%—'@ﬁé ggmam%cid

ar dissoci atl o cons 0Tl
antla@dyé iabd dase 0B200eng/s’i Rowrivteeks lateg hisrblodd\coutgad matroh bigpsy
cel expressi ng CD20. Therapy of

gl h
1nd’ﬁ%tngﬂ%glraﬂa§i{eﬁ”s§mﬂﬁhﬁﬁgﬁﬁas ‘NHL) A 66-year-ol d man

presents with stage IV diffuse-large cell NHL, having

Therrg*rﬁ‘gfﬁ&rfcftfvgkhguxﬁgfﬂftfﬁﬁhf’ifhsChermt herapy given in the
prior

Iven a dose of two injections

\(/)\/lf t goé\ﬁaﬁe é%%ﬁ{ %m s{eée?e,l a&@:a ar%tﬂg\%ﬂﬁgﬁ cting

manyGointebwpagiovadyl his ﬂtn@ts,eand atOWyefrawtweaw @h@msthepra;fw i tmated with a

smg[\i\é m?us?o§ o?ta%luxiﬁud (ﬁ‘%{lﬁ ang gllﬂs%c@%%ug magsn%?ﬁ én%ry%pelled

witth{’¥ at 82030720 BAliOFEPAE VEQEE/I@ZE@B/gﬁJQﬁ 4 Q0se of phled daRgailzyd

ear t.o. ha dl nd the patient
an PR Hapa S inEcy U1 g CL 4 o DareTortra . 9 s aecpagir once
againi tiVB weSkdl6Rr. The gﬁfbﬁt RNk rdlRP 6 1as GOREL %ﬂlcﬁl@fﬂf i Pknecd 4
Weei(ontl nuoys therapy is instituted i nvol vi ng

E)F?Bfifrf’é‘fill%%bl%ﬁo veahk brtign andestyen daep ﬁwsn’é/lﬂaﬁ]&los’rmem( 250
inflAEHARN noBdi h ¥iaRl MEe WREHS T, RiskOk& o ﬂl{x]erébg involving

i nfusi ons, and hen the conbi ned anti body
one defupigreof the radisdabelied mixtuyeefantibediess follgwedly mnnfusow aferaked

CD#¥ Qﬂ@bﬁﬁb QIRleEIe&, [fkerepeated, and the patient re-evaluated 6 weeks later. The

physician notes marked improvement, such that the patient evidences only minimal pain and

considerably better mobility of his extremities.

Although the foregoing refers to particular preferred embodiments, it will be
understood that the present invention is not so limited. It will occur to those of ordinary skill

in the art that various modifications may be made to the disclosed embodiments and that such
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second therapy course with the conbi nati on of naked
CD22 and CD20 anti bodies, the patient has no evidence
woboodiossease by radi ol ogi cal scans or bone marr B@T/GB2003/005700
bi opsy, and is thus considered to be a conplete
response. At the next evaluation, 3 nonths later, his
is still ina conplete rem ssion of his disease.
moaiﬁeat@pyar@ﬁnﬁndeﬁ td bel withie the acohe péthie @resent éfvieniddn, wiichds defined
L henpt and wi th advanced T-cell | euken a
ﬂﬁ#V§n gﬁ“@ﬁ?%@lon of 50 ng anti-CD25 humani zed Mab
conjugated with 20 nCi 90Y- DOTA, followed one week
| at er wiAlhofahe pu’mhcra;uonmarmlfpa@m@pﬁmmmﬂipaﬁﬁ@chethmnhlz ed

tibod t d ks | at
spefpeeaR e Eon e R in PoReDRERey P ac o a par 1 a

rem ssion of his disease. Therapy of Refractive
Rheunatoid Arthritis A patient presenting with severe,
advanced rheumatoid arthritis affecting many joints,
but particularly his knees, and now refractive to
chenot herapy, is treated with a single infusion of a
m xture of CD4 and CD20 humani zed Mabs, totalling 50
ng, labelled wth 90Y at a dose of 10 nCi/nR. Two
weeks later, he is given a dose of naked humani zed
anti bodi es consisting of 100 ng C4 and 250 ng CD20
anti bodies, and this is repeated once again two weeks
| ater. The patient feels relief of his arthritis,
particularly in his knees, 4 weeks later, and is able
to wal k better and even clinb stairs, wth al nost no
joint inflammati on noted by his physician. Three
nonths |l ater, this course of therapy involving one

i nfusi on of the radiolabelled m xture of antibodies,
foll owed by two infusions of naked CD4 and CD20

anti bodies, is repeated, and the patient re-eval uated
6 weeks |later, The physician notes narked

i nprovenent, such that the patient evidences only

m nimal pain and considerably better nobility of his
extremties. Al though the foregoing refers to
particul ar preferred enbodi nents, it will be
understood that the present invention is not so
limted. It will occur to those of ordinary skill in
the art that various nodifications nay be made to the
di scl osed enbodi nents and that such 33 WD 2004/ 058298
PCT/ GB2003/ 005700 nodifications are intended to be

Wi thin the scope of the present invention, which is
defined by the foll ow ng enbodi nents. Al of the
publ i cati ons and patent applications and patents cited
in this specification are herein incorporated in
their entirety by reference.
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34 WD 2004/ 058298 PCT/ GB2003/ 005700 We cl ai ned: 1.

Use of a therapeutic conposition conprising a
w@banoss2etit i cal | y acceptable vehicle and at | PeEGBRIVE/005700

conj ugated anti body or a fragnent thereof, or a

conj ugated anti body fusion protein or a fragnent

thereof, in the manufacture of a nedi canent for use in
Wetla@idt ng a disease in a mammal, wherein predosing

wi th a non-radi ol abel ed anti body is not perforned and

wher ei nUs@ofth thchcepieape udrhpositionpaspiising e piermaettinatle acceptable

and se uentlall #nnls ered to

vehiglo@nd o AP CoARRER BRSO R DLATER, BT FBO g oty
fusﬂc)ﬁ ASIERDEr (O agmeRCAREY ﬁﬂtﬁ@m&ﬁﬁfhdﬁﬁé ¥f 4 thsdioandak ﬁIr @kdlinQreating a

fragment thereof is optionally added with sai
disegssrip agammﬂ rheraie BRpdesingswithya pqra@ﬁ@welﬁ%@rt@eﬁy Wl%laﬁf@md
and %ﬁ@fcﬂg 1D M JsHRh AN REREBHP alf seqetishlyf 4RAABREd to
ereo mal nt'enance therapy to keep

saldpnmhmﬁleratl ng tunor or autoi nmune- di seased cells from
target escape. 3. The use of claims 1 or 2, wherein
said co t UG 0¥y or BRHHRQSY
fus i on gipg?&o?glag{ﬂ?ﬂ aﬁa{mﬁ{? ?&%lgﬂt ar%rete :

uncagag st anabocbrrihmqepro@ai @diagmeﬁtrtbareqfh@p‘ﬂgmdb'mdd@h‘ﬁlﬂs sichg

confl P e OSB3 gy ol
said3dlent GEM6E, 2 GDDRInteCiNd thefp7 40 kee@l@ﬁﬂ;ferﬂ[ﬁ?gﬁﬁmommminmune-
. tenasgig, la, HM .24, |-1LA-DR, and a tunor-associ at ed
disegpgd; Gt ong TAarBH &S@RS of cl ai m 3, wherein said tunor

associ ated antigen is a vascular endothelial antigen.

5. jThe U%e usy ofelairhé 3r 2, Whereni :mcsmmgmam unicenjsgt@icnetiody,

fromthe group _consisti ng of hu n a d nmest g th
antibpdpRipion RTOKH. ph fraggent figtec] dargpied "é‘rssfeﬁte Srop the

erofPBdndBRL LS @R Cag enis uggt Q@bﬁ@t cbodx;msaopu@@mot gsRoN
protein, or fragment thereo

CDEh GRS, @mé;@%& (204, GRS e oA CHacTRBS DD D74,
CD80. A 28; Mﬁlﬂr et draitibaiX. DR Bad¥orlddSicRied antigen.

protein, ragnent thereof is conjugated to a
t her apeut| c agent selected fromthe graoup, consi Stllﬂg
of 4.dr ugthetussetitlaimPnivhergindaiddymaer, asiol‘i’éFBQtaB?genB%ﬁ‘ Hascular

end%gg%ﬁ%gg%élspgocfr?%gzb\ég/ Sggggo and radionuclide. 35 WO

5. The use of claim 3, wherein said mammal is selected from the group

consisting of human and domestic or companion animal.

6. The use of claim 3, wherein said conjugated and unconjugated antibody,
antibody fusion protein, or fragment thereof is human, murine, chimeric, primatized or

humanized.

7. The use of claim 3, wherein said antibody, antibody fusion protein, or
fragment thereof is conjugated to a therapeutic agent selected from the group consisting of
drug, toxin, immunomodulator, chelator, boron compounds, photoactive agent, and

radionuclide.
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8. The use of claim3, further conprising

adm nistering to said manmmal concurrently or
waegues2b@al | y a therapeutic conposition conpri BCTYGB2003/005700

pharmaceutically acceptable vehicle and at | east one

anti body, antibody fusion protein or fragnent thereof,

wherein said anti body, said anti body fusion protein or

saigd f rHgnmeabf tihier &dhrthes cooprjsingaddaghitaringabd sdid asimogthe

t herapeutic agent, 9. The use.of clai.m8, .wherein_an
conqyFTEB Bt eI A BEASF S FRTIRIHD pormpiNPed pEE el ey
acodplaBRRAclclaAg hEledst bife MAbdAIN@ItbYAEfSiBH pMitdiMosfdgient thereof,

conj ugat ed ant i body, antibody fusion protein.or .
whermwa@mubp% s pntibedy FsiRinFRIER AR Trameapietest R oppyugated to

I [ nmor or other diseased cells from

atb%%?é%?ﬁ%@%g%gg&go. The use of clainms 8 or 9, wherein

sai d conjugated and unconj ugated anti bog¥, ant i body .
fui on Phovssiofcleim By wligreinan Wrepiagted antipagdye aqtibgdy fgjonprotein

Y e e
prot€in2? fra@bas the@DL5s 2 GRdBsna@R3 feradDe &eerQmaiiferatiny tymor epager

. 2 4 74, . CD80, CD126, MJCL, tenascin, |a,
d‘se%%g.céuls%%ﬁ}f-‘ SB¥4 a tumor associated antigen. 11.

The use of claim 10, wherein said tunor associated
antlidgen The us of akinod $ior 9, svheieintreldi cahjugated apdrincarfuga®dantibody,

. f. claim 10, wher.ei id p | i | f
e Bt PR o R s e Sk £
groGOERRsiBRIbfAUDITED4, ¢BS, hg ISl o,0ED b, 4D, 10D | iGEN26] @D21,

sai d _conjugate u ' t ntihod i.b
ODFESITER: pP3Eas of DpTdaone th et ED IR s Thlsa (Y
CDSRIABNEOMURTL fFRdstRER, BMI.2AUIBRIDEE Gnd 4 famof hsotised afitigen.

cl'aim 10, wherein sald antibody, antibody fusion

protein _or fragnment thereof is conjugated.to.a

t helape J?‘P useRf& méé’l Werdp s#d gy ﬁ%goﬂg%‘%?}g@gﬁ SEN G
emﬁmwﬁggﬁ%ﬁn;oxin, I munonodul at or, chel ator, boron

conpounds, photoactive agent, and radionuclide. 15.

5
The use of claim 1, further .conprising adpinisterin
to Yai d Thanfea b Bvheesit Fyd Brmmalissripdied g Jre oo
con"s@@x{gacﬁ%&hfaﬁ afrPARQEES brQOpRRBH kAl & pharnaceutical ly
acceptabl e vehicle and an anti body fusion protein or
fragnment _t hereof .that conpri.ses.at | east two .
ant Phodilds “ﬁoﬁql%@ﬁgnw%er?‘ & B?I?Jug%ed\?ﬁ?%f@ﬂ’/u@%%‘ﬁ%mdy’
antfo6dy 500 PR/ AR Y RibmchBthertbEis UEBarg inveiha i cHinddpic, pigdtRbdoBn

unconj ugated antibody is optionally added
humanized.

14.  The use of claim 10, wherein said antibody, antibody fusion protein or
fragment thereof is conjugated to a therapeutic agent selected from the group consisting of
drug, toxin, immunomodulator, chelator, boron compounds, photoactive agent, and

radionuclide.

15.  The use of claim 1, further comprising administering to said mammal
concurrently or sequentially a therapeutic composition comprising a pharmaceutically
acceptable vehicle and an antibody fusion protein or fragment thereof that comprises at least

two antibodies or fragments thereof.
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with said anti body fusion protein or fragnment thereof,

as a mai ntenance therapy to keep proliferating tunor
worooatbs2ps di seased cells fromtarget escape. 1FCT/GB2003/005700

use of clains 15 or 16, wherein said conjugated and

unconj ugated antibody is targeted against an antigen

sel ected fromthe group consisting of CD3, CD4, CD5,

CD86. CDThcyse©Dtlim CH¥ereBDiOyncGiRgtedCDHLodyGDaR onelP Sided

it s i e e ot B P e oo g

proleABRundA 6r @thérdigeised seibdiont Reebdtca@en. 18. The use of
claim 17, wherein said tunor associated antigen is a

vascul a endaqt hel i tigen. 19. The thod in claim

FEy VAN e s i KR P T L L L e
antiBOWYSk fkdend a@hinf A B R A dele @B ﬁxe%&gw%%ﬁﬁﬁh@bfmm@bdr,
The use of claim17, wherein said co

20, nj ugat ed and
CDYUAIh R Ae &P i DI 6D 1% CD%Qn%WLW&D& s (-B33, CD37,

CD% o] @2Bahr0 rcﬂhl@g*@ﬁgz,%s@émﬂ@s% @quzs,%gbm térlascin, Ta,

erein sald antibody is conjugated to d therapeutic
HMAg4rHL A SR enda tufrosassopieted pefigsnconsi st i ng of drug,
toxin, inmunonodul ator, chelator, boron conpounds,
phggoac %%Ese‘%g%mm 1 ‘7‘,3911 Fat PGk %@ociﬁﬁd ant{3€n 138 aQular
claim 7, erein sai’d dr ug possesses the
endptheliatauteseni cal property selected fromthe group
consisting of antimtotic, alkylating, antinetabolite,
antjoanghRgeiiGd ; DhCreinthiiFhRidal ;208 RAHHM QL
agelr?ts gﬁ%%@%‘%ﬁ???ﬁ]é%ﬁ%&%@%@%ﬁa %ﬁ%%ﬁse of c%gll%r‘#)
condistingvd heinan gal dbnwstirgericempaliecangmalf r om t he gr oup
consi sting of nitrogen nustards, ethylenimnne
deryyvat i I ' as: : :
tr 1285 ondbE e fFelih 1 SRR LT corflle A B b Bugatcd anibody i
huntzaxaness, clEO¥:HE, prinfatipidtaphemargyadi i di ne anal ogs, purine
anal ogs, antibiotics, enzynes, epipodophyl| otoxins,
pl af,i nu i [ s Y : [ :
SLBt 1t aPEan ftchBh 1 FLROR L o) AR Claderapeuti
agenitrelertod froti thagrosppmsistngeftdsye, toxing Jomingnmdulatmddslatet.iberon
t axol s anpt ot heci ns, .doxer ubi ci ns and their anal ogs,
°°“3’r?8“‘§’ }a%)gﬁoﬁcﬁ“éeﬁggﬁ’ ?lﬁer?cgg?@ﬁ 4. The use of claim?7,
wherein said drug is selected fromthe group

cori st iThgusefof claym [7ophasip vaidiloig postopdld phermacentical property

V] ri i ne rocar bazine, ..prgedni.son raust i .
selefisd apmheftie CRdi 0T Syl pREBHGE Afim A T dEsoentc
apopfogé) ylkaloid, yridaintbioty agests add combinationd tHessaf ovorin. 37 WO

2004/ 058298 PCT/ GB2003/ 005700 25. The use of claim 7,

whepei n.said toxi.n-S,selected fr t .
Core st 1198y o R R . S8 568 S ARG ol b M gonsistin of
nitrbgdnQuktdréa stlyleRhsa)eriviiNas alkly] sufoapésy hinoamesk, triazenes, folic

nt er ot oxi n- :
au:ic‘la analogs, anthracyclines, taxanes, COX-2 inhibitors, pyrimidine analogs, purine analogs,

antibiotics, enzymes, epipodophyllotoxins, platinum coordination complexes, vinca alkaloids,
substituted ureas, methyl hydrazine derivatives, adrenocortical suppressants, antagonists,

endostatin, taxols, camptothecins, doxorubicins and their analogs, and a combination thereof.

24.  The use of claim 7, wherein said drug is selected from the group consisting of
cyclophosphamide, etoposide, vincristine, procarbazine, prednisone, carmustine, doxorubicin,

methotrexate, bleomycin, dexamethasone, phenyl butyrate, bryostatin-1, and leucovorin.

37



A, pokeweed antiviral protein, gelonin, diphtherin
t oxi n, Pseudonobnas exotoxin, and Pseudononas
wenaansseps. 26. The use of claim 7, wherein saPdI/GB2003/005700
i mmunonodul ator is selected fromthe group consisting
of a cytokine, a stemcell growth factor, a
| ynphot oxi n, a hematopoietic-gromh factor, a colony
st i26ul atThagsd afctam 7( EBpin said taxin ie sdeeted frofd Fd\roup consisting of

ﬂ°1f1+f’i’trlg,ga?lﬁl%lig§lh$m‘}r{%g ‘B]ﬁl&g?sgl(hﬂ %e?a;ﬂ\éqsg? %gﬂgcacccfz} enterotoxin-

A, ?Wﬁ“ﬁﬁtpﬁﬁelﬁ OREdnsd, diphthefmtoxdl, PYer@bmbday edototib,-add
IL-6, |L-10, IL-12, IL-18, G CSF, GMW CSF,

Psquﬁw@qmé@aﬂm;ﬂn a, -1 or -y, TNF-a, and "Si factor".
28. The use of claim7, wherein said chelator is
sel gt edyt LR ANEmaT %&eﬁ@ﬂ& hﬁﬁmmodﬁt&m% Pé}ectéaq‘{e‘en the group
TETA, NOTA and a suitab fJoeptl e to which
congistingq aﬁv’r@kmweﬂte%peﬂagmm ARt &yr@zyewlneahem@ometw growth
fac L MAPRY Fimpiziig G (R0 L AEN) BB AR Uombppoictn
andaopthinetion thgeeaf. i s a heavy metal or a radi onucli de.
30. The use of claim 26, wherein said |ynphotoxin is

| oLt
? :Cétaig . € dl;] o :‘T‘g%ftp‘%.ﬁ%‘?{ gﬂ&g&slg\%%@%@g@n&ﬂocﬂﬁatéﬂé%&sty S84 of IL-

L ors

1, I&t3, Mam -G\ gL flacti o2, IL-1 Bt @CSEr GM-CSE, duterdebi-y ook dr -y, TNF-a.,
({)% tor.,31. The use of claim7, wherein said

an B ve agent is a chronogen or dye. 32. The use
of claim?7, wherein (A) said radionuclide
subzg. antThehuby oftdays wiyreehid-chélkfor lseleced ﬁ:srhcﬂm @mq) doBsisting

of BELS DO ol EETA QNG ER 24R s RoTeappidsdo Sichp chteafibiy dibel or a
cytdoRie agdi® v@be IBhu &5(1 Pd- 109, Ag-111, 1-125, 1-131,
Pr- 14% Pr-143, Pm 149, Sm 153, Tb-161, Ho- 166,
) 69, 'lkg u%%%f clqggt anerelpﬁa]dg fgtectgtﬂé E\%ﬂ 1%%_@&0%(:&@5;11‘& molecule

and/!aﬁf c%zltd’ﬂmﬁélbgénf iBd ey Ghdtsl@r & wisdndflideal | y decays by
Auger partl cle em SSI on and is selected fromthe

ro Si st 80m_ Tc
R 3b3m 1 hepise g mﬁﬁ &f&%femsggiwhwxwe Sel?%edl%%mhe group
cor@hﬁ@@ﬂﬂﬁﬂﬁnécfosﬁ?@otoroﬁenﬁ& Wetie 9RMIVRBREB colony stimulatin factor
PCT/ GB2003/ 005700 (C) sai d radi onucl i de substanti a

integfeeqry stemyeel promal fgtofi cl e eni ssion and is sel ected from
the group consisting of Ac-225, Dy-152, At-211,

Bi -2, TRauLsh cldfiy- ﬁ%ereﬁ%md%la@toa&ive 3dcht isAChRARogen or dye.
Fr-221, At-217, Bi-213 and Fm 255

32.  The use of claim 7, wherein

(A) said radionuclide substantially decays by beta-particle emission and is
selected from the group consisting of P-32, P-33, Sc-47, Fe-59, Cu-64, Cu-67, Se-75, As-77,
Sr-89, Y-90, M0-99, Rh-105, Pd-109, Ag-111, I-125,1-131, Pr-142, Pr-143, Pm-149, Sm-
153, Tb-161, Ho-166, Er-169, Lu-177, Re-186, Re-188, Re-189, Ir-194, Au-198, Au-199, Pb-
211, Pb-212, and Bi-213;

(B) wherein said radionuclide substantially decays by Auger particle emission
and is selected from the group consisting of Co-58, Ga-67, Br-80m, Tc-99m, Rh-103m, Pt~
109, In-111, Sb-119, I-125, Ho-161, Os-189m and Ir-192; or
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33. The use of claim7, wherein said therapeutic agent

is used in photodynam c therapy and neutron capture
w@r@aesswes. 34. The use of claim 33, wherein Bai/dB2003/005700

phot odynami ¢ t herapy uses netal conplexes, and said

metal conpl exes are selected fromthe group consisting

of zinc, alumnum gallium lutetium and palladi um

35. The (Opeaid f-aduinablms&ﬁbstamabedenaﬁaiyddphemhﬂmre epAianrand is

o Bl Ea EASR B 55 B L A0 g, o

215UBﬁszf Agloak el 1 WRep B, Bi-389 shadinsesse is a B
IT-related di sease a T-cell rel ated di sease or an

aut Qi nmune di se The ,use of claim 37, ere
cai - B deppsedliching. H’K%f@%%‘d therapRuticAgSRaR S &t aﬁdynﬂmlc
the §;§tgdneh%&p%qﬁep@ee@g@r essive formof B-cell
yrrp oma, a chronic |lynphocytic |eukem a, an acute
hoc ic | eukem a, a Wal denstroni s

Lpefieaim 33 wherei IS%1 phetodypamis iherapyises mefal yse
'conﬂa leseh, %&EQZ me¥ E8rf2h1Bxe’ %e@el@ct&?frbmrﬂ?é @f&ﬁ:ﬂcoﬁkﬁtﬁ%ﬁﬁ Zn3, a

man or veterinary di sease. . The use of clai m 37,

alugvireme galliviaj kiteBuaend piliadiino ma |s a non Hodgki n' s

| ynphoma. 40. The use of claim 37, wherein said T-cell

rel af ed gl $€a5& di% 3 QH&EH 8& nedﬁ%'hec T¢1 %Yoczd&% ﬁses a

| euKémi a or mycosis fung o d e use of claim
radBpclideeeledted ferh theegrour mﬁ@gdlf §e1e9s edil§7 ged Hc3éd from

the group consisting of acute idiopathic

thr 0 r r ;

e R S P
relattibdisease angastfoemnvneglistases, system c | upus

eryt hemat osus, |upus nephritis, rheumatic fever,

pol ?(,gl angyl @5 0 %ﬁ% ﬁgﬁvﬁereml%ﬁld oW (REITR RIsERE & anthﬁ)tl)&tc ﬁﬁm of

tus. “Hendc el n purpura, post-streptococcal
B- aeﬁpjfmpltomm, areaggtdssimafonpad Beneil lymﬂmmsmclgoracp tyarphogygic leukemia,

8‘%@%@% %&% @e ﬁigrg acr%l&b&:}lléené% oer\réf)aéul’gple

my&l@maol dosis, ulcerative colitis, erythema nmultiforne,
| gA nephr opat hy, pol yart eritis nodosa, ankyl osing

E g|o y | ' f?;‘ﬁ%ﬁ‘aﬁ wﬁg Sl)érﬂjce?lwgl'ateﬁ 'ALSQ{EQ ?sazﬁgln]ian%r

ran ails! Fone,
vet@iixlidifiloﬁd-,ﬁe Hashl noto' s thyroi di t | s thyr ot OXI cosi s,
scler oderma chronic active hepatitis,

e by i B AR SR
1ymjﬁmsh{aanous nephr opat hy,

I%'gén-ﬂodgkm s

40.  The use of claim 37, wherein said T-cell related disease is a human or

veterinary T-cell leukemia or mycosis fungoides.

41.  The use of claim 37, wherein said autoimmune disease is selected from the group
consisting of acute idiopathic thrombocytopenic purpura, chronic idiopathic
thrombocytopenic purpura, dermatomyositis, Sydenham’s chorea, myasthenia gravis,
systemic lupus erythematosus, lupus nephritis, rheumatic fever, polyglandular syndromes,
bullous pemphigoid, diabetes mellitus, Henoch-Schonlein purpura, post-streptococcal

nephritis, erythema nodosum, Takayasu’s arteritis, Addison’s disease, rheumatoid arthritis,
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anyotrophic | ateral sclerosis, tabes dorsalis, giant
cell arteritis/polynyal gia, pernicious anem a,
WO apH@b829%r ogr essi ve gl onerul onephritis, psoriBST/&B2@3m05700
fibrosing alveolitis. 42. The use of claim1l, wherein
the ratio of targeted antigen on the diseased tissue
exceeds that on the normal tissue by a ratio of nore
mulhb&rscll‘.roﬁis,]saroéﬁiosi'ﬂlécmwe oblitis| axyiberha mnttiforeienIgAheephaipatby,

of t en_on eased tissue eeds
polfarisHE TP R SR Gre Py S OB R s g oSS i
ubitflls, Fjogebras %ﬂn&ronywﬁlﬁlﬁhr@ bilaydcifbeyis) dadhed o dhyroiditis,

unconj ugat ed anti bodj es ant | bod}/ fusjion proteins or

thywcﬁfg"f?é‘ﬁst% lepqslereds FLIQpis agtivediepais RO sitiy dermgfomyositis,
polgdho %Salﬁdﬁi HE Rfﬁl§anﬁ Wegdite's ¢pRuBhatokRl rkbraliis h@%}ﬂgpathy,

ted and unconj ugated anti bodi es, anti
amympbln Igteraltselernsis, tabesfdozsghsn gtagt qeH artenis/malmmdgio @F@@PWUS

A0 ZRUPATLA  A od O

tetrabodi es. 46. The use of claim1l, wherein said )
corjau g atThd useef davodn jvhersingle e pHiatygted gntigen oa te disgased tissue

excg%‘cf gﬁa& gﬂ g’ﬁdlg?&l%}kggg% ba% ratio or}"“:f‘notlfec‘ %al? fegl@iml, wherein

nconj uga antibody is a
humani zed LL2 nonocl onal antlbody 48. The use of _
cl a4In 47Ehe\mh@mfeﬂaimsﬂaiv»&ieﬂaimhwiaﬁedf taigeted antigso @y thegdiseased tissue

radi ol a ttrlum 49. The use of claim
exc&%‘gtgﬁﬁ gTeﬁmErﬁ éls”ﬂjr‘?t tﬁo ocl onal antibody is

hunman. 50. The use of claim44, wherein said

conjdigatEa vandl ddmdlyl M&eqemrsaidtoenjagatgd anddmi:miilga@d@dﬁquiea,

R T L ST

parenterally admnistered i'n a dosage of 20 150
m | 43.gr arke vs¢ off cdaim Ip ehedimsseid wﬁjumm%m&d antibodies

2003/ 00570
anb Py R AP A TP RSBt i ° o s of intct
IgG fF(zib Bogags rab’, B6b, 5605 didbolligs, afibofiieo betbatpeies.dose.  53.
he use of cl ai m46 wherein said nmanmal receives said

322%@55 BB SETE g VR PR AP e e bty s an

antL0P20$@n6élokd] antiBodp, Wherein said manmal receives said
anti -CD22 nonocl onal anti body as repeated parenteral

dos f 20- rotein 0 55. Us

¢ hefpeutticaBE shiBet B T PerageS TR i iy oo
huREGEERLIaN Bond¢éRRkIGEbalyd a nul tispecific nultival ent

anti body, fragnent or fusion protein conjugate that

48.  The use of claim 47, wherein said humanized LL2 antibody is radiolabeled
with yttrium-90.

49.  The use of claim 46, wherein said anti-CD22 monoclonal antibody is human.

50.  The use of claim 44, wherein said conjugated antibody is parenterally

administered in a dosage of 20-600 milligrams protein per dose.

51.  The use of claim 44, wherein said conjugated antibody is parenterally

administered in a dosage of 20-150 milligrams protein per dose.
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binds to at | east one target antigen and a therapeutic
agent, in the manufacture of a nedicanent for use in
WO e@anssgs a di sease in a mammual , wherei n pr edoBCTGBRM0BI005700
a non- radiol abel ed anti body is not perforned and
wherein said therapeutic conposition is concurrently
and sequentially adm nistered to said manmal. 56. Use
of 53 t h&hapsef iclaims dfypverain enid eoninsricd pnighodnjs parenterally
e i e i agnment or fusion
admg"!r‘i%t%’!&&%‘ﬁ‘%? §%ﬁﬂgsloﬁ?xgﬁ%irmlﬁg)ggc? i nléd({séirget antigen;
(B) optionally, a clearing agent to allowthe
corfposi Thonseta claine 46, Wisrein saitmpimebireegivasisaidianis-GX28 m

ci rcul at.i on; and ' f i vVe.
B R T A T

mul tispecific nultival ent anti body, fragnent or fusion

pr d#ei nThe nsetdfelaadof wisrein snidhmammabdcgvessatd ahixiCO28e i n

treating a disease.in I ej 3 [

mo cfoﬁalf’;imﬂg?fl?' S AT RIS nﬁg%gsd ?/féllgsjﬁ&)ol?g Blg)ge?lg‘? e?rgg&an d
wherein said therapeutic conposition is concurrently
andss eqisabf athexapadivicompositicectomprisiag & pharaavemtically Beceptable

vehicle and a multispecific multivalent antibody, fragment or fusion protein conjugate that
binds to at least one target antigen and a therapeutic agent, in the manufacture of a
medicament for use in treating a disease in a mammal, wherein predosing with a non-
radiolabeled antibody is not performed and wherein said therapeutic composition is

concurrently and sequentially administered to said mammal.

56.  Use of a therapeutic composition comprising

(A) a multispecific multivalent antibody, fragment or fusion protein that binds
to at least one target antigen;

(B) optionally, a clearing agent to allow the composition to clear non-
localized antibodies from circulation; and

(C) a pharmaceutially effective amount of therapeutic conjugate that binds to
said multispecific multivalent antibody, fragment or fusion protein,

in the manufacture of a medicament for use in treating a disease in a mammal,

wherein predosing with a non-radiolabeled antibody is not performed and
wherein said therapeutic composition is concurrently and sequentially administered to said

mammal.
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