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{0003} In recent years there has been an increased interest in antibodies or other binding
moieties that can bind to more than one antigenic determinant (alsd referred to as epitopes).
Generally, naturally occurring antibodies and monoclonal antibodies have two antigen
binding sites that recognize the same epitope. In contrast, bifunctional or bispecific
antibodies (hereafter, only the term bispecific antibodies will be used throughout) are

synthetically or genetically engineered structures that can bind to two distinct epitopes.
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chains and two dlfferent light chains, which can associate randomly to give a heterogeneous

population of 10 different antibody structures of which only one of them, amounting to 1/8
of the total antibody molecules, will be bispecific, and therefore must be further purified

from the other forms, which even if feasible will not be cost effective. Furthermore, fused

2



WO 2007/ 075270 PCT/ US2006/ 046367 hybri domas are often

| ess stable cytogenically than the parent hybri donmas,
woradrgs2the  generation of a production cell |POBRURINE046367

probl ematic. [0006] Another method for producing

bi specific anti bodi es uses heterobifunctional cross-

linkers to chemcally tether two different nonocl ona

anti bodi es, so that the resulting hybrid conjugate

hybri %nll?? g}é%egxgegs lﬂ%%gl%ggﬁ%a e{hggttﬁe é xgﬁq{ﬂrﬂgghlﬁ making the

generb888 of 3 pBod3GtioB 56l linBinsgye prdtilematic.i bodi es gener at ed by
this approach are essentially heteroconjugates of two

[000@?@15@%13{?1%{h%ﬁ ’fo%'lloﬁ c?;?fﬁiéﬁ%glﬁ%l a?nWinheg LQeStHeE&U@ Zu@c?%nal Cross-

i ( yre om'the circu I on I'S
lmkeemtniCbgnilil@élyctaheiaﬁmdﬁ@rw@nhxwwrﬂayantrb@diﬁst smmabﬂxeaaantmg hybrid

con V8, AT, R0 s GRHERIAE S s gy o1 e

et al. &V dtmweﬁQ&SQ 3i 61354@55@ Bispebifiei antibbdiesh ghrterated by ukis lia;)proach are

sG55 RSy 380 e g S5 s and

rapidbhesicsel fione ﬂﬁ:&irdul Ao Bikyerifixt aﬂthfoﬁﬁbs%@ﬂ alsattRl produced by
propriate |inkers

urifie fra nts usi ng a
reduqiigp of g3 ﬂb?gtw almopasiant %&ng‘iheafq B respsgOEphalf molecules,

whicH b&Cthes ﬂﬂxé&l@cﬂﬂm\#é‘cﬁid r@Gx@fze&o obfaiin TRIIbRIAGueRIP Staez and
to_the production of bi- I-specific_ antibody-like

Bevagy ProeiYatibAcadaSci i S g1 986 85 rléﬁéﬂﬂﬁa) -t An alfgepative approach involves
chenﬁ&tll%ré{s%l-lﬁﬁ&nm sPafréd ééﬁa@é@ély gﬁﬁﬁ@g @gbnﬁa@ﬁeﬁt@ 'ugﬁg%ﬁropnate

covalently Iinking three or four ragnents to
linkegs. Hior eypmple, Egransan Patpng ﬁnnnbwm 4453 0@2 dxspl@éqd the applcation of a

—mu ngglg P?: gg’? é%&otés@é rrrﬁﬁel!#cé{()g evel o ﬁ'@?xﬁxﬂﬁ?@y ﬁk@ ﬁtructures A
methad Mmgpanmgrtg guktetral vakamt lrmmssmﬂcd?mmttlgnn—mndmg Psoteins by

urifi Cal on. st e
covalf TR e o AR ERLS0 o ARSRrinb S ndktipaguctore i
provudaqb Ui @at. MNo. &3 1 1c66N C@Llloﬁesgehemﬁial ngthodsarctundesirable for
of. di stinct .sel ectable

com el A&V Gsnring S P RaRFheltiR ot EpHEToRE pREg process

exten&iiféﬁﬁﬁﬁlcm@orpﬁéﬁﬂl e yielhs (<boy)s andvhéteibg@héodsyF6ducts.
subsequently (DeMonte, et al. Proc Natl Acad Sci U S

000 R A S e B 8B
gene haasfyr afhdistincg belectablemarkeasvia tettoviiubideEiosd siuitle Reetyrs into

ese nethods. al so face th tablep rification
respef G L LIS CLRA HRSEAe oo gy ossoREr AP RV OR ot Al e Nat
Acad'Sg U'iAa0b0 BB Peri-Do45)a 61 trbzm‘acﬁ%ama%n%nﬁ%éu line with
fromthe sane or different antibodies that

fra nts
expregyig mfaaa’g*ilﬁ Cqifgiping:te braYy i leght chat) sspehels Jifferent antibody.
Thesé fHefioAS bisb FadlOtHRIiASyilaBEEHirBiatiBh Prébl&Re Hfé@u%l dfatisve

antlbody heavy chai n constant region, scl osed

5,582, 996. The conpl enentary
[000) A &%%943 ‘i?epfa%%ﬁ frtecqmblus bispegific @p@mf}yeaqrw%a of Fab fragments

from kR OrZii HBIRNS aftibiAthat £E b k ﬂﬁo 2890RHbA byWdthplementary
containing a series of positively charged am no acid

interaciiye doy@aingaserted intoreregianrithe awgb@ysl@pvne shajp constant region, was
discld¥8dM 1VE!Pat. No. 5,582,996. The complementary interactive domains are selected

from reciprocal leucine zippers or a pair of peptide segments, one containing a series of
positively charged amino acid residues and the other containing a series of negatively

charged amino acid residues. One limitation of such a method is that the individual Fab
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[0011] More recently, a tetravalent tandem diabody (termed tandab) with dual specificity
has also been reported (Cochlovius, et al. Cancer Res. 2000; 60: 4336-4341). The bispecific

tandab is a dimer of two identical polypeptides, each containing four variable domains of
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must also be sufficiently stable in serum to allow in vivo applications. A need exists for
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associatl
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stable, multivalent structures of monospecificity or multiple specificities or functionalities

that are easy to construct and/or obtain in relatively purified form.
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an ca cli.n at ocyt nucl e
found g a’c?tBPr §of ﬁmt?ly g %ﬁ@&lgﬁ?%ﬁ% s ForcpgRle, S3P0B and
calcygmmh@ m&%ak@yedw&xdiwfé&&) HME) R, O edReAStRY eactors (for

| ogical activities such as tUﬁDrIQGHGSIS they

example, lgeanid HbiFel BlorAsHEM IQFQéemS[ hﬂ)@ﬂm]@gmal agiyities such as
tumof’l%anS ﬁﬁletyllﬁay BE Fesk QUQLHRA férrku%h tLgr signal

ctiron or transcriptional activation contain a
nmodul e of 65-70 am no aci ds ternmed the sterile a notif

[001'(1§Amr 3Q9urratains Gt ae invedved ipcgithge $i6naldraqsﬂ@ctm grgeanscriptional
vk Dt LSO AP0 By R AR o s
domamabhieh hahe vbnaﬂomgf thfa )ésym fdunhchx bundlwprqssﬂt QEid dldﬁlzanon
mterfgir L‘Si*‘%rﬂse d‘(%l}fnggg) 1'3 gxtga A%/sf gxﬁrgavﬁng of each dimer to
two Iz(SBqﬁ:padeh derdtedafrom %@Mmmdl rryguléi&QySdoﬁZm (¢&5duet 360)388) with
mlcromcrﬁlar a{ér}{ty (tRustandl, et al. Biochemistry. 1998; 37: 1951-1960). Similarly, the N-
terminal dimerization domain of HNF-1a (HNF-pl) was shown to associate with a dimer of
DCoH (dimerization cofactor for HNF-1) via a dimer of HNF-p1 (Rose, et al. Nature Struct
Biol. 2000; 7: 744-748). In alternative embodiments, these naturally occurring systems also
may be utilized within the claimed methods and compositions to provide stable multimeric

structures with multiple functions or binding specificities. Other binding events such as -

6



term nal dinerization domain of HNF-la (HNF-pl) was

shown to associate with a dinmer of DCoH (dinerization
wa@oedoaotraro f or HNF-1) via a dinmer of HNF-p | ( RBGBUSBING6/046367

al. Nature Struct Biol. 2000; 7: 744-748). In

alternative enbodi nents, these naturally occurring

systens also nmay be utilized within the clained

nmet hods and conpositions to provide stable multineric

s SASYE R LA o g v
phospl@ddfed TBada: G /cUSk PO6d N4 264 Sci RS & [2002p29 303481052 renay also

nd,its su rate/inhibi.tor. for ex L cut) nase an
be uefRa b B A8 Hh R R Ehoryp SRR ey LD W ave
subseuedDPRabiti9ed bOvIertiBo@he “loely’ aakp)0 be utilized to
generate the two associ ati ng conponents (the "docking"

oo, oy X5 B LRSI R0 B st o

US20908 23R 420 A5 ahaeytiteaextNwhith isHat@pobratgphéresi bpreference.
Seri al No. US20003/ 0232420A 1, the entire text of

oo ek DSRTARNALAE IE Do B RIS bR, rocucca
linkingoarPIDIX seqients tpthe ireaxksby of Al rdfemed e 43D tserpdombdimaho

.the precursor, of A, .referred to as A . reconbi nant
e BE T ROy oA R b RSO, PP iaEdh ACEPCR: of DD,
herea@fe?tﬁfemédéﬁxdst 4.0 the I}Dﬁtséql@dridé ¢n afeffcbisihe s;b'tﬁﬁﬁfﬁ‘oh@ fbrqunation ofa
. referred to as .a.. As e DDD sequence in a effects_the
dimef, A, 15 R S9BPPA Afieo h PUEF SORPERCALAT A DTH4TY SO0 B ib Produced

by likin@2n ADSebheS totBEPREARIK0IOST B, REIR D 0GRMM B recnbinint
.produced by |inking an AD sequence to the precursor

engingering of ghemicalcangigndion vias spase HoNRerEUItBRR ASERPHEF @fF B/AD,
herea®REFAFEREA &P4Y BI9BLE 8Bt hhAh8 dRRASESEHAERonfA34H ! aﬁ%rnlha@es a
a structure of B/AD, hereafter referred to as b.” The
dockingsite forbinding taithe AD gequenagcontainesbintiesals ima gg2dy association of
ot . , e Codin ‘ o
T
eventdn durther stabdizedawvith asnlsequens reactioo np oseadentty sdcbre tha two

vari e Lents, this bindi vent is.fturther
compSRENS KT ORI RBL RS srbiinf e Wales GG bR ekt
efficiepttyl aethelinitiahbindbgnipessitions ofichtthe aseNblthiol £0hps to ligate site-
.gxqul e via disul fide bridges, which occurs very
SPECIFF i ently as the initial binding interactions orient
the reactive thiol groups to ligate site-
[002({ PRy placi dypteifdfRRiilueByt sulategicipcatysisdiboth #ei DDBsandt AD

strajeqgic | Qcat. [ t he DDD and AD ., sequences
sequisk&let hiwh 3P BERTY aifla ). e Bt il i b @RRER P b can bo
madetx&ivnkeab v hvhﬁﬁﬁﬂﬁgbb?dgespmerdlﬁdﬁnﬁ?i\gad ﬁﬂl?]ly\tétdhefﬁdssltﬂuf:ﬁﬂ@that renders
. _.bridges, there .Of M a sta et hered _structure
in Vi@ SRETRRARSTBOE Hopribiey T sfpbTt e St oA fores il
functiinabpiopbrich OF €t §id prebiursSrs A &R1 B E TR Mevdnistsfald tnaware of any prior
functi onal r,oper,thl es of the two precursors d B

A .
art bigpreIBc,cIRpesdon, Wit Jhiémfcgle@nth Qf features. Th%ndesign disclosed

above is modular in nature, as each of the two precursors selected can be linked to either

DDD or AD and combined afterwards. The two precursors can also be the same (4 = B) or
different (4 # B). When 4 = B, the resulting azb complex is composed of a stably tethered
assembly of three subunits, referred to hereafter as as;. Materials that are amenable as
precursors include proteins, peptides, peptide mimetics, polynucleotides, RNAi,

oligosaccharides, natural or synthetic polymeric substances, nanoparticles, quantum dots,



art bispecific conposition with this unique
conbi nation of features. The design disclosed above
WO goomoadizi@ar i n nature, as each of the two precPCHUBB06/046367
sel ected can be linked to either DDD or AD and
conbi ned afterwards. The two precursors can al so be
the sane (A =B) or different (A: B). Wien A = B,
t he resultl ng alb conplex is corrposed of a stabl y

a $€ u ni.ts, ref
and o&lé rIlé(:a %OI' %%@er v g:{ I}_]Og 1rg}tmgaer¥gﬂx (FS 0%33%’ ecursors of
potermabuswra&e hstedmlIhUks Pr 16 eélow, peptides, peptide

m metics, polynucleotides, RNAI, oli gosacchari des,
[OOZfJ gﬁo%dgrt{o%rtpw%%ﬁcgn mﬁﬁgg pgf( gcf %bSt g‘?ﬁﬁ%&? Slssocmtxon of the

constRQEHt IERQUIG, OtheB Hikthaals (fonergancmgahe overnly ambdxty @ffdossialsdy tethered

Qh | | I .
seucigh By Papriied B PORMRerioln PSS Beinr pothpg that are
comnhé¢rciatighalvhitablé or tuhaa i Séseﬁfchdnsjdbé bélectbd fkagel pﬁﬁfoses A

por ST, 8 S0 O 0 OO LDl i

strucﬁﬁe%biﬂﬂoh}’co&ﬁlehh? a§§o@i3itéﬁ ﬁﬁltﬁﬁé@proﬁlﬁyﬁﬁ Ufcﬁs-‘l'i%l!m@qhe constltuent
practjced. For exanple, various crosslinki

subufisy 3R Eighle CRPEREoR iV o i ond dicebeald sfehaea 2pM; 42:51-56).

Also bERRGL&hr&BYo BReraRhEnbafddl HvoPHED oRiHB0S @ﬁ)sslvﬁvﬂ(' of protein
potentially useful agent is glutaral dehyde, % g

suburlise 1 i@l Rroxissty lebeling tsshrigue fhat cmplaysteithesherahistidine-tagged
proteﬂ@r(FWE@zﬁt CHeRISHOE '1@98% BY{ S5k5 %u m—tgﬁﬂl{n?ﬂ %%r i S%ly%fle-

cross- | |nk|ng the constituent ts to
histidgemitaggad esoteigs (Browmtet al. Blwlmms By 63%44466) These tags

e 3003588y B0 e £ DGR« OB AL, B s

capahde bﬁmeﬂtatmg)ae'amt)aoiinmdatmd rgadtining) mn@dtng:ﬂsmtemgrd;tbat crosslinking.

Anotﬁ%’%etﬁ%’? m@%,reg :ﬁé?gg@)hog) lélgEC %e L Otoglrl.mnh 4: EQ& %toteins) uses
[Ru(I@(lyl@yn¢2+gdrmﬁbﬁﬁﬂn hm@ﬁﬂfﬁen&dﬁ&@b&dl@ft% aiduse pRsteiprotin

crossﬁﬁﬂﬂ&g %qug’;n tlg‘ﬁafjé? 3%&0 é‘ac@%‘a bﬁseg %’ngﬂS’Pé)

Howeével dsldidcisse el &8, ﬁlﬁn@bﬁﬂﬂﬁ:ﬂﬂ)dfs st cetnicAIRP@BLL1iRking peptide,
nmedi, ati ng, a vaﬁl ety of oxidative reactions, including

polypspiife ipretsingreithercnaeremolaulig spedippam &knowadh he ys and any such
knowh§h&BEd BlaGWR Jseh @ eovﬂgﬂﬁﬁgalﬁhﬁ’éﬁle'ﬂ?&rgguﬂ pmdi fied

proteins) "uses [Ru(ll)(bipy)3]2+ amdni um
eIrsquate and \Qslble [ j.ght toQ i-nduce
1002%3 BiRPte PEFistes gmberpaeyts, rﬂﬁq«‘fgse(imaﬁwe éﬁ@ll%mlf’sﬁ@o%\S below,

hexah@i¢ cabpRx&Cal/Be forIQPihaP e ROR0r ﬁggégpecm"@'\fﬂpecﬁﬁ: Such

di scussed bel ow, nunerous net hods for cheni ca

complaxgs S AP SHIBE PEREFICpE Gppteede FIG dOeFHCol | GordIG. 13 by

attactiRS bﬁmw @Jchsmﬁb &% @i—%r Nl@emlﬁen chi€of ﬁ{a@et whmh may
such _known neth may be used to covalently sta 11ze

then hipd tg ﬂm?%rcam@g@féﬁr&abﬁamﬁszqr athemP®2pewfiegated antlbodles or
| d
e ST So ARSI A PR i 2.5,

monogperciB¢ phbispemhio bpeonériccanplekepdomf higheriading affinity and increased

efficacy compared to the parent antibodies or fragments. Numerous monospecific or

bispecific hexameric stably tethered structures are disclosed in Examples 23-35. However,
the skilled artisan will realize that the examples are not limiting and a variety of antigen-
binding or other functional moieties may be incorporated into the disclosed hexameric

structures, discussed in part in Tables 6-10.



conpl exes may be formed, for exanple, as disclosed in

FIG 10, FIG 11, and FIG 13 by attaching one AD2 to
weawh/oof27¢a he the C or N-term nal ends of |gG POI/E51086046367

whi ch may then bind to DDD2-conjugated Fab fragnents

or ot her DDD2-conjugated anti bodies or antibody

fragnments, to forma hexaneric conplex. As discussed

i n Exanpl es 23-35, such nonospecific or bispecific

[ooz:i]eﬁ?émh%d ﬁﬂ?%}{ wiifeafiiOWaP g%laf‘er thE 'aﬂgvé’]@isa%gfoﬂ' rg%rsaf?)d 1eG or Fab

I'ncrease cacy conmpared to the parent ant
fragnmntsf otigmtypes of hititerdiess ammbndyrﬁagxmms @r nobiampibedy pwteins as

dlscug(e alHen%r(e: §]§{a§g’e¥$& %a qarees%b tél%les a})ell}r {erq erﬁll \%ﬁ%ures may
comptiza Ivmaeust Mblhhmrswmhg& brrxelm’g)ctodlponehtsr@daﬁd:f&ctor components.

varigty,.of antigen-,binding o he
For cignafe, §5%e) B ST TRF S LR T ABH FH ol GRS b and tissue
plasnhﬁagémadu@atos (PAQ t 28 nodmsl pe&amt ftHeaklot fmaawnq? inhibiting
WD 2007/ 075 (g /uszooe/ 046367 [00231
platele ggraetipn T a0 R Gissal o @E okt Boryiting adgenons PA o

the pﬂt&&%ﬁﬂa@é‘(hﬂ&ﬁ@dksetta@ B&QoﬂjugEeAOChéxﬁ apANE 82603 1E1A stably tethered
pes of antibodies, antib fragnments, or

Sﬂucmvfaﬁw%m nyfByaeRtensibody bmganpw%a&amtaaumtmahzmg
tumoP$4s8¥alBanB8ers KASH b BIPL) 1ihREd & 2R, l%{s%t:ﬁ 21 Q%bo]puclease) would be

structures rrse varil ous cCO I'nati ons
valuahl fog éﬂﬁﬁim%e@’d?}%bﬂ tanis tadeltoy the fasgetdumonaglbnarstably

tethereR's n%éﬁ?@&?rp% {e%t angfét @g@d&?ﬁ@ﬁ%&&% 'r;_tvigt@frmlz) and a

acti vated en ac
soluble ¢opensnl df thetrecepior fpr Bv-dAt(sHLut 3Mewoulddte o potamtidl dmerbyeutic

but
R TN T ——
compbbal of atteGRIIbAllnfRabdr{gdiaditoshoudd baimore Bffeannq mgilé\&:ntmg clot

Chem ,199 3,126-31 the
reforipif (18P et G ForAPIent USSR B By el GrrdRgS due to
highea Baidigg avdifity. Nestably itdh&@d strubRite &ﬁﬁﬁeglﬁg ﬁﬂnﬁlsltalcasfés of a soluble
(such as CD74) |inked to a toxin (such a

compppers iR shagld be meore gHicagions Rrcresin SN, fhan Enbrel (Amgen)
in theQ?éa n%%ﬁyoﬁﬁeﬁrﬂﬁoi@zﬁjt%ﬁsoarféle&trfaﬁyoﬁqglea&&rngﬁ{mé &ﬁ@;{ses (AID).

A stably tethered structure conprising
bl e corrponent of the receptor for IL-4R (sl L- 4R)
[002451 r?&leacla@tﬂ upstBodmsberanposiionstalsy iaghide gpniugates compgsed of one or

more E$febtots36) ca‘@ﬁéijs %inREd & :P%SW t‘eﬁleréd%ﬂﬁ‘yt The cA96BLs éroc{amers may

treating asthma or allergy. A hexaneric, npnospeci
be linked & fherstabi fetlipred strugtureesithepnpsevelettlyen covatentlly/ foresample by

chemAb LSRR S s TGS MBI YA
struct@esa MGtos firse spesificityefor aahisdasergssouimtadgtarget ginka sédomdispgeificity for
an eﬂ%¥ ?afl?/br ﬁdc}ﬁ:étggl’l% d %ttgg{ ﬁtgft%g(rsg Gk %ésﬁ:g%s%%ﬁ%&%}w Depending
on ths htbmdstdkapphmt@ne,fthe effecton malyd:re @tecmltﬂrmg a'lEhEgrtdsan agent, a

nthe tre t .of rheunat oi.d
therapg ¥ Bep s TR abeTa oo FREE STRTHIONG 1 CUiEiE oty anti-
anglogaﬁiaégeﬂfhe cgtoRinepa charhbligs, 2 pwah TResr, hidong aidrd@rug, an enzyme, a
bmdmg mollléjc%lecg lélgg % ersa S (flngjurfc' %g rggep?or}ea c%elator an immunomodulator, an

oligonucleotide, a hormone, a photodetectable label, a dye, a peptide, a toxin, a contrast
agent, a paramagnetic label, an ultrasound label, a pro-apoptotic agent, a liposome, a
nanoparticle or a combination thereof. Moreover, a conjugate may.contain more than one

effector, which can be the same or different, or more than one carrier, which can be the



nore effectors or carriers linked to a stably tethered

structure. The effectors or carriers may be linked to
wWo b@7etRi y tethered structure either non-covaP@nub300€046367

covalently, for exanple by chem cal cross-1inking or

by binding to a bispecific or nmultispecific stably

tethered structure, with a first specificity for a

di sease-associ ated target and a second specificity for

[ > af fector(s

sam I GHEREL Trapits A DARERTeek! P Bty Bld i< litisy When
the effpgtior tsca Chahator, thwerestiting tconjugate ibaswdlydutther donaptexed with a metal,

- f i . t.her J. ent. .a .. .
whicl BIBEHhG BABMksTor Ut BRI fe 28FHred soniainige sgrricrs are also
furthegianorposatednith-agantgiof gerpnostigentherapeatyd filictiens for the intended
a Hgg]éer;pki ne, a growh factor, a drug, a prodrug, an
PP enz‘i/r?e, a binding nolecule, a ligand for a cell

surface receptor, a chelator, an inmunonodul ator, an

[002%) Ingzentair embodiments, Hereffoctrs ar phoieetiahy bt abintibehd to aksubject

B I R (LR R e L p——
The spatily agtbptedtsiractageimby ba flrbtpaistiiiicrad tohBeEBetl AldealRwed to localize
i f conbi n%t | qn t h%r eof . reover, agﬁontfugat e may-contain
0 R BFETP AR CHTRSC PRSP 2SFHIRITc R SECHIRE Yeiprigs may be added
subsdljubhey end all@ked® ind ha thedBEalGRA st®ly tethtirédsthdulRe WhS e the
9 WO 2007/075270 PCT/ US2006/ 046367 = sane or different. _
effeceroE CRBIS InsrITegated oratoximmalely syeh py e sadienyalidendisserotargeting
meth6@Rédias the sYbRMic EX}RsBE SGhE kubjectdo thata), Alowlififa \Rdroportionately
re&eﬁl ting_conjugate.is usually further conpl exed th

greatgr dlivary Of tnriccaecabie the tareeied tispusdi Qpiénally, @ elearing agent may be

admifRRrE Y Qefldonloc e ﬁatl?é?ﬁ& iR ?@H'Eﬁéﬁaﬁér?before
also further incorporated wth agents of diagnostic

admipjstratien gpthgttangetablectonstmactf drheshrmethmide adekhown in the art and

| 00S g gl aj Laent the
sl R S, P RO TS Sy o 5
Cancerf $ br266 (3992)L VAn exdieplery wrgaatile censtfuct maydapé & siricture of X-Phe-

LSRRG ) R B T oo™ R caton
chelatorbit @Cor ¥nahdud safveeldicatibn ehdlatoe at ﬁnajﬁiﬂg gg?%?gh?r wlerein the

di's&zﬁsg?lg tissue s%gh zils a .tunor, ﬁ ef
compoupd itarther comprises,af Jeapt oug Jlagnosii eihergewliq ¢afien, angl/or one or
morehBltddort dhemiB bouRd thérapéutict RlehR! 553%%&%%%%@; oMl fes. The
effector or carrier 1s ggr]yukjﬁste to atoxic
; 8

. _the
diagnoshiepgent sorld besTor srammpln (L DI e D Ry(TV), Mn(ID),
Cr(IIECHQE), BSUEE (1L Wﬁf,qrf(lﬂ),e‘&ﬁ% 366 SHa falifcal URIsBEInd &emplary

oxicity, alovmnq ortionately greater delivery

t |
constgfet p RS egn forila oPhen gedHEO DBV LY DIaY Y N, where
the c&hfSIAI A cRAEHE h%yz}cl?(? catﬁﬂgarl{eé'lcé&e&eéj%&fpa&h ??%l%or at X orY, and

.non-localized stably tethered structures
nothipg ptihegemainineXmrdl; andmvidrsinrthe icompofind fiethen cgapeibdsat least one

di Ql[i] é B . . i h rt. d

iagnRRSbE HSkmelB SR bRBF o B 500 Rychdied BE R poun
theragticoRe6ts, dingn@itiarageytspor @lzymeb.nin sukh enflavdiments lthe 26 Subunit
may, g%r?egﬁ%%niﬂleén 08?12(336{3%§{r¥g sti?ers qgrt t%?rllo% agsoorg:lsattfr: gx&tigrégg wrﬂ%\éethg B subunit
may contain a binding site for an effector or carrier or a hapten conjugated to an effector or

carrier.

[0026] The stably tethered structures of the present invention, including their conjugates,

are suitable for use in a wide variety of therapeutic and diagnostic applications. For
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Lys(HSG - D- Tyr- Lys(HSG) - Lys(Y) - NH2, where the conpound
includes a hard acid cation chelator at X or Y, and a
wa@oedo/oaer@ cation chel ator at remai ning X or YPCHIN2006/046367
wherein the conpound further conprises at |east one
di agnostic or therapeutic cation, and/or one or nore

chel ated or chem cally bound therapeutic agents,
di agnostic agents or enzyrres The di agnostic agent

exarr%?%,lltﬁe Etéxaﬁ{é%?l a%%ll(c?ﬁ S;acé‘dé I(a?n 1P5>clil)( %88 ng, %E&Jéi 4n 13e used for

thera@y (Whe)re sidih(d ¢()n,strilfct(1b b} configaed tooaisadubitienal stictiahal #ent, in the

samneS R o By pary ARy A feryative? g Aty tehered

strucnnmjcmﬂﬁh derblatideds withvak br agdre feitionnl ﬁé&ﬂ{s&b Qhab'lé d@agnostlc or
r Y, and nothing._at

ft d chel
therePyfls SGSOTy e atioReDREeH S e BISIG LPksed ofhe stably

tethefddBdfuchREs @ding BaBlenfBfal dh ﬁ%ﬁ&ﬁ tRerRistridier apeutic
cation, and/or one or nore el ated or chemcally

[Oﬂzgo%ﬂ%ogsrg&:\fg%ag @pﬁ}%‘gﬂ% &‘?nost a gencie%qu%) diagnosis and/or

treatraxﬂi‘fm #dis€R8bAbthePhedidag c&idlﬁén f SlicH SIS RS/ RMERe, but are not
may contain a bi'ndi ng

i %‘F %ens whil e the B subunit
imited {0, Cprper£ArdipYRSCHIGF diseases atherascisrosis, Kpke meumdeaerative
diseabé) ARhEIMRGIdRéeadE, mAAIHEdisedsO) 2FperplifiaS Hﬁg kdc I'&%x%?ﬁfﬁ(} macular
stryctures of the present Invention, Inc¢ Ing t
degepestion drammatary bewet dispaser erohnedispasg, Vicerative eolitis rfumatoid
arthritii S{RBRHbS
ettt 7’% a%ﬂc%%gg%gg 6%’39 %%RJ Ig@%b‘?m" t"E&r‘% eka%eé‘%{g‘aﬁ
rejeciemgiepyeicylap glragoma, @ﬁlter%d;beb Surudnmgled onpmicaslial angleenesis, plaque

neovék%ﬁgrfzg{mn trgﬁéx?c@'s ﬁ{g‘? E‘lﬁo 1 | &S on%er v%gcull St{apu?{tx% telﬁxéglectama

conj ugated to an a unct onalagen
hemowéﬂsaqmmﬁ@ Iangmﬁbtmnapf;bmsm agsoalamlk\edh ahtdnkxodxylammatmn lung

t t these st ab ered structures can
fibroglt HENBLGHE, dreeh, MRS e bR loeh Er BN o Pigond
gramdatidi. e di agnostic or therapeutl c applications. The

addi ti onal agent rray be covalently linked to the

t ugt u convent i onal
[002% lﬁ%lfét é‘f‘%l%ne"é e s rsi é’s d f%‘b*f? %B?‘f% EFIRESHions may be of use
to trest anbmmenmé@me,smch @ik ueets idepathRChvsiabslst@seni ®purpura, chronic

0 or. treatnent of a di sease or. other
idiop i B Ba AR e el SEBRHPEMOHG e PP $boreBymyasthenis
gravifilsgsteniic ldpumefﬁlieﬁl@tosﬁsf;llflﬁiﬁfs,neﬁﬂﬁﬁé IHafRMiAevEY, PBREBandular

dat heroscl er osi %r .oke, ur odegener ative di sease,
syndrgmgseb S@empi%% Jupe P‘Pf‘éesoﬁreléla%%{enﬁslb§ﬁb¢rd§inapumum

post-§ttepbedocealh€SHrRD stylomAAEAstfn, ’[@ﬁgﬁ%ﬁfs alteAfs, Addison's disease,
i nf| ammat ory bowel disease, C’ohn's di sease,
rheumgted agthrifis, EB!“FRIP sclerasis, serceidgsis auleerative solitis, erythema multiforme,
1 hfpalRs bk aﬁéﬁhgrﬁod&sg
gA nephfdpatiiys pSly tqmqryej GC%IQI o&ﬂﬁyne A otdEF&hl%% syndrome,

psori asi's, corneal graf
: throrrgjaoaael@ﬁabxt%ms@ Siamebe syryeme cprimanyhibarydiinhosis, Hashimoto's

thyroffiG4, Qgﬁ%ﬁﬁgfgbs,sol? G QerE Wdsdh “I’ezl?et,ﬁgﬁﬁﬂ rest enosi s,

neoi nti ormati on aftér vascul ar
polymyasifisjderotatnyggsitis, polychondntxs, pemphigus vulgaris, Wegener's

granulomatosis, membranous nephropathy, amyotrophic lateral sclerosis, tabes dorsalis,

giant cell arteritis/polymyalgia, pernicious anemia, rapidly progressive glomerulonephritis,

psoriasis or fibrosing alveolitis.
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henmophi | i ac joints, angiofibroma, fibrosis associated
with chronic inflammtion, lung fibrosis,
wa@anpyhortosi s, organ transplant rejection, deepPUEISL86/046367

t hronbosi s or wound granul ation. [0028] In particular
enbodi nents, the disclosed nethods and conpositions
may be of use to treat autoi mmune di sease, such as
acute idiopathic thronbocytopenic purpura, chronic
i di opat hi ¢ t hronbocytopeni c purpura, dermatonyositis,

[00293 dantdusrensbastients map concerrethods ef/ireatingyisflanmmténypnd immune-

dysreg[l?éw}? (fgg Slnf’:&fb ? g%gg%&%tﬁologl%%eﬁegﬁ Xleéadl\(/:gr Ilil this

applichitimpghe stah’eu ﬂetlteual sﬂwmrcshblsd to twe idifferenttargets selected from the
oSt = tre gcocca t dosur

rou i T S S B RARERA o Bee R S BT Bl svstorm. ®)

coagu’lﬁﬂi(h‘[ fatctcﬁs, (KﬂJ |ber@“@ﬂéﬁ1|fﬁﬂ&$laﬂd cﬁﬁrpd:ﬂndﬁﬁ'bgulaﬂd»lrﬁ praa¢iny,end (D)

argo{§pei e piteCRERoR mn HEFBLrb” LB RT FpoRlatory disorder or

with @@t@lbﬁ%ﬁuﬁﬁgﬁg%ﬂrdb RBncer, t\hheﬁﬁilmthé g'&tfdrﬁtﬁbth@ hat@), (B), or (C). At~
(0] n I prl I 111 a crLrrno
least Pé%%f ﬁflsttefgg s&‘ipa P @H Si’*ﬁ%lstcsﬁéwéﬁoes Ogareerte Ardpgeribed in

U.S. BREANA Splicdiion S etiaPRbi 11/296,432, filed December 8, 2005, entitled "Methods
ol ynyosi ti s/ der mat onyosi itis, pol ychondritis,

and GBS 90 MBEFPetb ey R Detechpm et In Jamngtsy, and Tmmune-

Dysré@il'?xlb Weadte @l%@tﬂﬂk@lseéiﬁ?’@i h&@@&ﬁgbg&@sls%h@&%@v the
tabes dorsalls iant cell arteritis/polynyalgia,

contepertrf wehish @r%ﬁ@mmratfxabf:rmwbmwégrpeeesmﬁbetr entirety. The

poi SO RERRAE b bR Blerl (LRSI ipgis molecules may

bind {rr@mmp mafammatenoetieason eytelipe, @om@mﬂamaﬂ@o}deffmtor chemokine or

« ol LRG0 MUDIOSTANBE0 LR yones e

MIF, 6iM&xhd dhighl mObﬂmtjsgroatpmomuoueunl)t m&uam-y Hed id - é,d(L-6 IL-8, IL-

12, IStlguz%dJﬁ?%s %anélgs Bié‘fi’ro? f{a/&r?m By Lada] e?r‘?ék‘?&t e%d{ud@@CLw

group consi anna ory
CCLZ)]f ILlcﬂg NMGRal, RANTESe Mipst A MIPBB, BNSG8] M(tm fF&(t0,0GR,OB and

Eorn SR SRR L R0 OB TE, SR gerton, o

(interfdulkin- arreeejﬁéxe,nnmltmﬁnwﬂeummf&yﬁtroe)g m.ater (Ynté{llmé\ﬂhﬂﬂS receptor)
at hol ogi ¢ .angi ogenesi s or cancer erein
and Iﬁﬁe“ﬁ QPF’ {Pukiar Lrecktono (A, (B), or (C. At |east
one of the targets is (A, (B) or (C. Suitable
[0030) OTikE Biatingnaokbulealwahay feaet sireifldaligdvitnat IkhsbonPabfillation

et kPG5 b R ot e AR Lo Binci

moled:tﬂ'ewmsf@eaiﬁbaﬂy dvifbedtdedst ohe &ﬁmbléfrle&mtcﬁfdf cafifhlement regulatory
rr{[m D%g ul.atory Di sease, ect |, ou ?ﬂigase

proteisi, {ih Bredgir z\wg the conep Eﬁlﬁe Gtor i elecieshiaRt e gfoup

consi¥MESE @B ECh NC, R hed! CBE! Wihen e BialifIGRERCHIR rEdifd &pecifically
entirety. The, proinflanmatory effector of the innate

with g ﬁ%ﬁh"‘%% reshlptgryprotsingthe complament regudatonerrofgiy preferably is
selected from the group consisting of CD46, CD55, CD59 and mCRP.

[0031] In certain embodiments, the stably tethered structures may be of use for therapeutic
treatment of cancer. It is anticipated that any type of tumor and any type of tumor antigen
may be targeted. Exemplary types of tumors that may be targeted include acute
lymphoblastic leukemia, acute myelogenous leukemia, biliary cancer, breast cancer,

cervical cancer, chronic lymphocytic leukemia, chronic myelogenous leukemia, colorectal
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bi nd may be a proinflamuatory effector cytokine, a

proi nfl ammatory effector chenokine or a
w@ewofi2ammat ory ef fector receptor. Suitable PCT/US2006/046367

proi nflammatory effector cytokines include MF,

HMEB-1 (high nmobility group box protein 1), TNF-a,

IL-1, IL-4, IL-5, IL-6, IL-8, IL- 12, IL-15, and

I L-18. Exanpl es of proinflammatory effector chenokines

lLL-8 - ES M
cne RS, G e i SR e, il
lympRomianfulhgreanteany meéﬁh‘lagtﬂmyror«hmpmo hSn-lHtiﬂgﬂstﬂﬁs lylmthma, multiple
ukn4recetor | L- 6R i nter.l eukin-

myelbigefiraf <he YR PHTCEH PEUF LIS B S BIR mefhomgeliver cancer,

prostaterthgédreatd ariddrybdaiiet ancer.and 1 L-18R (interleukin- 18
receptor). [0030] The bi ndi ng nol ecul e al so nay react

C|f|caII 50 t|o factor
o032 FEbisraeryd anisdhe IaF ey PR iR liniTimitye i diinied o
carbcﬂqﬂéJMymalweSX, 1A abiigeti ;‘iowCIﬂiS:fOfﬁABP Qnﬁﬁa@)t' 33r5£]|3@¢ﬁitifgtbﬁ,8¢bl/, CDla,
e t o 0 n actor or. co enen
cD3 b3, &bysy R bonS” 28y Chats 23 G EEs, G, CD4S, CD74,
CD794 mWAfIaRt BI'CA935 N{k@% e}fbd}raﬂmxtsf&ﬁb%w @EA (CEACAM—S),
onsi st

CEAGAR G Sin G, BEBct E e PPiGAM Pa 1% HER2/now, hypoxia
1nduc§i9l@ml&HF(}'HF)eﬂ@ﬁla&rﬁfg%nmglleﬂirﬁl eBhRS?QfWJeWE#H crr%ph%ge inhibition

ulatory protein preferably is  sel écted
factofy LD, OGS MHE | oMEEA VUGS, IUCHEBAN - izen, THBGIMA, RSS,
s100! m@%a]%ﬁ FRRG RS- AR ch ARG PRI O fufifon,

use erapeutlc reat nent of can
Thorm@nalfmdﬁxpm}eemgm tampr nggresis antigensy VEGF, a:hgcenga@omh factor

(Pl(';‘v%‘fJ 9! rlﬁgh n'%él %gnés rx%gxtk%g gﬁggﬁﬁjb%rﬁ/mng&m§ an oncogene

anmors 't ar ge e acu
markkry ap loobb gstei proﬂwkard tahemutoe-amiabqhalﬁtgenls £Rke¢nitaeports on tumor
canc

1 T A T S
(2003, @mﬁr‘ﬂ?ﬁnce@@r@tgehirgbts 3229@830031’1&7152&(& al. (2005, J. Clin. Oncol.

233 G AR Ren gLk (2005 HamSushp TSk 65hfadh Incriisgted herein by

referéntdP m’ﬁffﬁmlérl«y‘ﬁre@'&%iﬁémbd'ﬂiﬁ@hds%é& &Jh\(:éﬂi KexaRBIRRY, monospecific
non- Hodgkin''s mul ti r enal

consiRigte Bih RAPE SHEL BT CIP20 DB o tbenaTaied cgioshrants may

SRR Valeht BiGHecHRE &G structih R bildEn S8
eone gdder cgncef%e[OOBZ]Str%ﬁrmr assocél:ag%gag%??géﬁﬁgﬁgﬁ(g&Dzz

bet eted include, but are not |limted to,
100335& %5 ﬁP‘E‘ a RIS Eiay (ogncexn methadsfor trepfing # hanphamaepkemia, or

autmﬂﬁhtiuri’éckﬁckt’;)lrgar a ﬁﬂﬁédﬂQ?ﬁ acﬁmnsteﬁé%%{oalhe sﬁggct oq:l@%r niddd ﬁosages ofa

stablytsthered simyesure, obges thebuding sigabthe smrem@r@ad m 8
lympﬁ%h‘@ hﬁﬁE%PnCEﬁﬂ (R%M‘b%%{il% %@ﬁ‘\%%ﬁst rs&q:gds to the same or a
dlffeqemjly@i@ogyte&][tr@pn( Hitr)bindiag suapr sjitss, m&sbmdeerms@:gn epitope, or
epitofiedloftm drftigén sOREAMAI the ABLPLLASRing of CD4, CD5, CDS, CD14, CDI15,
CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46,
CDs52, CD54, CD74, CD80, CD126, CD138, CD154, B7, MUC1, Ia, Ii, HM1.24, HLA-DR
tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an oncogene product, NCA 66a-d,
necrosis antigens, [L-2, T101, TAG, IL-6, MIF, TRAIL-R1 (DR4) and TRAIL-R2 (DR5).

The composition may be parenterally administered in a dosage of 20 to 1500 milligrams

>
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factor (MF), MAGE, MJC1, MJC2, MJIC3, MJIC4,
PAM 4- anti gen, PSA, PSMA, RS5, S100, TAG 72, p53,
wo ewaseizm) | L-6, 1L-8, insulin growh factor-iPCT/G5200§/046367
Tn antigen, Thonson-Friedenreich antigens, tunor
necrosi s antigens, VEGF, placenta growh factor
(PIGF), 17-1A-antigen, an angi ogenesis marker (e.g.,
ED-B fibronectin), an oncogene mar ker, an oncogene
d [ . Reg .
prots P 2% 108 BT AR SRS 1.020% AOB 85 RSB e
dose, er 2&Ito 15G@odiigravas proceilvipelr ddst; 8@ 2xample. Hat fi el d et
(2005, Curr. Cancer Drug Targets 5:229-48)

al .
10034!218 @E{boﬁ{m&l& 6@% Qt‘%iﬂw téthgf@d' s‘?mE%&qg@a% g% %f%?éﬁ §&:) infection

with panlungepmm’gaﬂsﬂne; Rich abyoactea{a,emmsesaor Ragt [ and:mp]ayy fungi that may be

iShd enbod cern hex ent
treateH 1 o%(%eenglj %porg . {zcﬁgltynl?s\%% Qﬁ% erﬁl&v poro]thg %ku
Ciyptebom Beoj&)h@ﬁs Woetrksides i HBrﬂ,‘pﬂasmty ca;ﬁﬂlwﬁmnBEzstomyces

derm%%%(cﬁ;/ %ng' %{ﬁ ShEci I c]%mggcon %rryud(l;itﬁlé‘\é\g télﬁmsf&l din %ﬁodeggierxcy
virus gANCE hBrp@Ebﬁﬁéi&yf&ﬂegdl@\ﬂfdsnﬂib?es|\Hiﬁ@hﬁﬁﬁeniﬁﬂmamaﬁ) ﬁ)apllloma

oi. mune disorder 1n a subject, by adm nistering
Vlfusaéiﬁga% EushfpaBhs foyiEsy s YUy, fé ling leykemia mﬁeﬁsa virus,

polio Sri GluktiR sefhif rpantdﬂﬁkbm@d Bfiniah verughiot kg §&69§1§_L,ncyua1 v1ms
precursor bind to ei/l hocyte antigen, and Wwhere t
8t

mouse NFIAYYIHIET dfruﬁah\éamq ZqsteE diFus JpengUeag rusorybiga ya*n% ‘measles
virus, Ydefoviflls! h@heR r-LATRORGHaSiRREL, F9Rtein- ﬁ%ﬂb\hf"ﬁ' Hglrﬁxbtl&kemla

‘or sites may bind a distinct epitope, - epltopes of
vxrus,ammaps viges vesiceler sipriatibkvitue, Sindbip vu@ﬁ,slwgmhngytuf choBwmeningitis

T T

agalaﬁiﬁd} ,LegE'ﬁélla @ﬁ&@noﬂﬁ&@,@tr@ﬁd@&ﬁu@&@éneﬁﬁ'ﬁcmma tdli, Neisseria
sonorp ped e e WRn g AR Rl o Pl Piietae 2.
4 repdiz@&za(}zallzdm rlqans dizshdegpitdchdtés; Z’Sezm%na}'&@‘ugzhosﬁ Mebbacterium

T IL RI nd. TRAI L- osition
lepra & chaond R hagian s Pavs o 3 MuerlB e 20t o
1500 m | ligranms 13 WD 2007/ 075270 PCT/ US2006/ 046367

[0035) rAdtierugh pet lifdkeg, id @aﬁﬁuéﬁ@ﬂbcﬁﬂihie:ngt ﬂmg)ramrkﬁ's mnqmeporated into the

dose, to 100 mlli roteln
sably e Hricfcannas omttise far SHBLE Prlring i i Siefaaal oxin, a
plant tokifirieh, HFAOE irTbBALScadelRNsES) DINdse it StapBly1s s déat eHi@Stoxin-A,
of useto r eat fection wth pathogenic
poke\@?%laﬂﬂngﬁg PIO{RIR 0153041g£§h§nn\y94135%s°eugpmpg% xotoxin, Pseudomonas
endotEXRTRbASYndsE (REpY, Rab aqr@yqs)epﬁw agAethT390! PLE, tPA, a cytokine, a
M crosporum_ Trichophyton, Epidernophyton, Sporothrix

growth faetap 14 Solublde (aeeptos cotpone %F‘f?ﬁf?élt P@f@@llasl Bi-fesdL-4R, sIL-13R,
VEG%,W"I"P'G" BBt $491r tn?aa%lﬂtﬁﬁéémw%x vme, a fluorescent

ermatitidis or | bi cans enp1ary V|ruses
protemnemE@-mmmlmmMéﬁ 4 dsldnena nariobady.( HI V), her pes
virus, cytonegal ovirus, rabies virus, influenza virus,

[0036‘]‘ YA B %{:Hblohﬂﬂalts, an anti-angiogenic agent may form part or all of a precursor

or may be attached to a stably tethered structure. Exemplary anti-angiogenic agents of use

include angiostatin, baculostatin, canstatin, maspin, anti-VEGF antibodies or peptides, anti-
placental growth factor antibodies or peptides, anti-Flk-1 antibodies, anti-Flt-1 antibodies or
peptides, laminin peptides, fibronectin peptides, plasminogen activator inhibitors, tissue

metalloproteinase inhibitors, interferons, interleukin 12, IP-10, Gro-8, thrombospondin, 2-
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virus, hepatitis B virus, hepatitis C virus, Sendai

virus, feline |eukema virus, Reo virus, polio virus,
whovan7eer um parvo-|i ke virus, siman virus 40PCT/US2006/046367

respiratory syncytial virus, nobuse manmmary tunor

virus, Varicella-Zoster virus, Dengue virus, rubella

virus, neasles virus, adenovirus, human T-cell

| eukem a viruses, Epstein-Barr virus, nurine |eukem a

Vi I us S.Virus. . vesicular stomatitjs vir .
methdyoriradig] Propiegitrrelale proteind cathoS ot eple, CHI|Q)s Mpimastat

pentdshm polysiipheteyargispoi&titedp imerferbacilshia, Aeibhalcider BENUILASIES6E, 16K

ant hraces, . Strept ococcus., agal actiae, Legiane )
prolsfh BBk, Loraflee antunidser By BHEABSE: ORGP BHP 4170, endostatin,
pacli@ftl, acd@ing SGfibstatig QAU VieSdfcridiple SR AIGIIL 147, Blatelet factor

Pneunpcoccus spp., Henophilis influenzae B, Treponema
4 or gOCYeliif Lyne di sease spirochetes, Pseudononas

aerugi nosa, Mycobacterium |eprae, Brucella abortus,
[oosmmdvmh i C(Lﬂ%ﬂ @@hﬁﬁt@p&@@m therdpeap) @gﬁeﬁm,d_ tsﬁc@ﬂzfsﬁiplidin,

Al t hou not limtin in various enhodi nents, e
azaribyng 4RSS e AEB R BIPOPTYCH (N2, Pyt dtysulfan,

caliclidantying rcﬁﬁllpfﬂiue&@,nw-h}%&oﬁf&nﬂitot!ﬁeéiﬁ, drRRuBlAS, .ceRBdk, @Blorambucil,
. .a_bacterial toxin, a lant toxin, ricin, abrin, a
cisplatin, sRaRtreeadCP(IRARSs SN-3 platingeladrpinge srcaphosphamide,

cytarS5ihe R baPiné) c_loc@%@%ﬁgiﬂﬁ}i'c\fﬁ,r&hn&h9gﬁiéiuc1984n‘a@,i dhunorubicin,
di pht heri n toxi n, Pséudonobnas exotoxi h, PSeudonpbnas

dexapgthasene AictindsigbesiebaoprapicinRmpyiREsgjoxoprggine dgDOX), cyano-
morpggﬁggldof&rgbi&f ﬁox@ruBYJiﬁgidEﬁron"i’de Q ﬁ‘%i@inf ﬁ&?r!bni%, ethinyl estradiol,

sol ubl e receptor conponé&nt, surfattant protein
estrampstine, slopogiie, etoposidipluciybaidedtopdidd; plERPhate, floxuridine (FUJR),

v c_ ek et clyot,- di ssohvi n t.. . an.enzyne
L .
gemoitsbinephydroxgmogestirond 64864te] ydvoxarres idordbivhn tifosfamnde, L-

anti-angi ogeni ¢_agent na or art or, all of a
asparfinase® -89, laBaite, FRknlcR TR, ofdipchroedininegoetate
megeStrolietiite mdehsiedtah, an srcaptopurding i60g ertiaptopgané, smethottegate,
.._include i ostati,n, bacul gstati rh canst at i n,?f{mspi n,
mitoXgRTORGAHASISE b, AR Yen PR eyt PutyRNe, dsinasone,
procaibpifid) phalethRél, PettoRaeh, PS1M4 1 PeRhh SRS stroplokodih Katoxifen, taxanes,
anti bodies, anti-Fit-1 antibodies or peptides,

taxoly tefoierPnsasopigaate. thalidemide: thiogepines thiotepa.4epipagige fopotecan,

uraciBaubMAl, Yelch88) Va1 tihe, {indfdiBineRhalidiRR! ALBI MR ribonuclease,
inhibitors, interferons, interleukin 12, IP-10

oncorgsg, rpLR{} DNsf® bsYsartuilecocalieptepgsoxiio . @pkewerd antiviral protein,
gelor%%iﬁﬁgggﬁ{oqﬁlﬁ %Zﬁddﬁ&@&gﬁm,ﬂgﬁom%as endotor(i6n, an antisense

_ proliferin-related protein, carboxiamdotriazo
oligompieatidel/an interfergnce Rpatos scponpanatinm thergp§ may be conjugated to or

: 1?—%% j et ] ted réeron-al pha, herbinycin A
mneo UE@@%OG;;E%@%%}EC g{egl sfggxtc %e'f ragnment, Linom de,
t hal i dom de, pentoxifylline, %eni stein, TNP-470,
(0038 nerdqustambodimgemtsimayeancemesiahly tethenedisbuetrgsrand methods of use of

smeSHOONT e SRS UM LGB 5 fount i
U.S. Batbotdh pplitasion PublicatianoNe. 200808P21R4;, theagyaing text ofieticsis
incorﬁ&lajte%i Hrein by reference. Such structures may comprise precursors with binding
affinity for an antigen selected from the group consisting of CD2, CD3, CD8, CD10, CD21,
CD23, CD24, CD25, CD30, CD33, CD37, CD38, CD40, CD48, CD52, CD55, CDS9,
CD70, CD74, CD80, CD86, CD138, CD147, HLA-DR, CEA, CSAp, CA-125, TAG-72,

EFGR, HER2, HER3, HER4, IGF-1R, c-Met, PDGFR, MUC1, MUC2, MUC3, MUC4,

15



azari bi ne, anastrozol e, azacytidine, bleonycin,
bortezom b, bryostatin-1, busulfan, calicheanycin,

wa@ ampei2heci n, 10- hydr oxycanpt ot heci n, car nust POEUS2006/046367
cel ebrex, chloranbucil, cisplatin, irinotecan
(CPT-11), SN-38, carboplatin, cladribine,
cycl ophospham de, cytarabi ne, dacarbazi ne, docetaxel,
dacti nonmyci n, daunonyci n gl ucuroni de, daunorubi cin,

TNFEE DR RBR. 4P B BYRE iR kg R, BRB. VR Ragr -8

fibroskaxiay tdnsdin, PSNIAQ PBR, carbogiclmtlydrisel €X, @ YIL6) In fhore particular

Lucuron d et hi est radi ol stramust| ne,
embagy s e B et O bk tdn SR s HhbE B
moncfdkﬁiﬁlll ahbdties, Fulbl Bagmests, Shinferid] Ruaayized beiRuh mVaiisldies or

fludarabi pe, flutamde, fluorouracil, fluoxynesterone,

fragmyat i foaprfrerediamhodiyprisdhe sebbhisthessst watcsure may comprise

combYAoRX WaBR-CIHARKURKCCD20] RS TRM40R anki-CBSP AP & anti-CD20,
I eucovorl n, |omustine, mechl orethamni ne,

anti-GRAP gppwfidH AiheanticePAP X antinST2Q, #pti-GR2Q Xianti-CD80, anti-CD2 X
ann-ct‘ﬁ.'zﬁ haliRPDIR LGARLSPS! hSeDE ﬁﬁﬁ%ﬂﬁﬁ?ﬂ Lhie ‘izEACAMs X anti-CD3,

net otrexate n1toxantrone cin, n1tony
anti-GIEAGAMS, X phie1GD3, botiyFGFB, X pn@@li)%,cam@ HEB26ar® haiD3, anti-

CDZ@%Aﬂt} @fﬂ anf?s %Pﬁk%?’%lﬂ(?DF%hd %&LC@@E%% Ll.lli]t? gs n other epreferred

treptOZOéln t anox axanes, ero
emquumpnt@nﬁm@;abishwthedeﬁntwrum mhayobaa rrrcm,ospdwﬁxt elpm;ﬂ tispecific anti-

cD26 %’ﬂgl asfbﬁeantf RS oot Cgp TLreen ?(il} S‘a%:\m rgalize that a

multwa]'@nnstebbaemeredcsmomasﬂ),ay fcapiprise nhildple ahtlgen—bmdmg moieties that

bind %B?’é%ﬂp (e::,o tég eepg%%)%%( Iﬂgme Clsgé om%%%gant Ig\élés:,' glg alternatively may

compeise naxtiple dprﬁisdﬂ ABNASe eNgenMindingdhoiRRt tha€4l5Bind to the same
ol i gonucl eot.i de, i nterference RNA, or _a conbi nati on
epitopgegore W&%ﬁ f‘é%?ﬂ irgsRigdtbe shiperic, hugiagised o8 drumap gnfibodies or

antibBd 2 irakmeRisifg, Lo §<§rf\*éﬂtﬂ=5rﬁ thé 0kl YahbYS LTDQENARS2), L1
(ann-&:\;jﬁ@oncer n stab tethered structures and nethods of

fLZ@,%lfPéth&f\ BR2 apd A20ant-G2ee apopt osi s of
di seased cells. Further details may be found in U S
BRIEEMWR&BH@BWWH@&RMM@% 20050079184, the

entire text of which is_incorporated herein b

[00391k I8¢ ohsho Wt repmlen PP seApeRssHp s angerbaed sefugnce in DDDI
(SE(%"!Ij Ncbllslééx@&poaéé foltht ﬁrsft% a%nnan&ﬁﬂcggn é%'g’é&é ﬁ’%ﬁg Qe Rila of

conS| stin CD3
hum I‘@j%@b dxﬁggj‘rom;le Q]D@g: tmgmo@gxﬁgremdues at
N%ﬁ% 11(;'D55 CD59 CD70, CDr74, CD80, CD86, (D138,
'/n HLA- DR, CEA, CSAp, CA-125, TAG 72, EFGR, HER2,

HER3, HER4, |GF-1R c-Met, PDGFR MUCL, MUC2, MUC3,
[004Q) J1G. 2 shaxs trovereomiayA Berawsees Glhsssdetine ypqience of AD1 (SEQ

0 g5 AR B O g o

with aAldyefr G4 aM.XAlserrdiovn-is ADO(SRER éDﬁﬁOH)c ul ar
enbodi nents, a stably tethered structure of use to

[0041)FIHES3 SRAK PSIRnITRY dSPRA GFTN-DDD2-Fab-hMN-14 (A), and the putative
a structure formed by DDD2-mediated dimerization (B).

[0042] FIG. 4 shows the design of the N-DDD2-VH-hMN-14-pdHL2 plasmid expression

vector.
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nonocl onal anti bodi es, Fab fragnents, chineric,

humani zed or hunman anti bodies or fragnents. In
w@e@ierned enbodi nents, the stably tethered stPODUSI006/046367

may conprise conbinations of anti-CD74 X anti-CD20,

anti-CDr4 X anti-CD22, anti-CD22 X anti - CD20,

anti-CD20 X anti-HLA-DR, anti-CD19 X anti - CD20,

anti-CD20 X anti-CD80, anti-CD2 X anti-CD25, anti-CD8

i -.CD25 - CEACAML X
00431 Al 50055 st pf £ F0B02- B HMRGIA U0 and the putative

a; standtiire@PBnedby DIVBERMeateKdBikrizaGOR (BNt i - CD20 X
anti-CD3, anti-CD74 X anti-CD3 and anti-CCD22 X

[004%2 tlﬁg:f?éshgﬁs l}lg L gr §€h§r({ g%r%ﬁl{a—ggw 1534S B@IEILS P Js?n?cli expression

vectomll tispecific anti- C1320, anti-CD22, anti-HLA-DR
and/or anti-CD74. The skilled artisan will realize

val ent . st abl t he ruct ur may .
[004%2 Q'IIrGIfjl S?e%rrhrlts tal‘s’:c):}-le a egéﬁX%ta 58&%&1&1}0&0\{ ept azlb pﬂlalplex that is
fomfedrupenamxmg NtDi2f Fly-BNIN-¢ piah0 639 Habt AD2 GHAEr REuGRE Zonditions,

ens ternatlvel rise multiple
and ptbggoﬁlelétg Sreturs PR g‘?ﬁ’ﬂ}‘ﬁb{m cRsIdses t hat al |
bind to the sane epltope In nore preferred -

[0046hiF36H. Bshows atschenndticdtingam 6LMBRI zed or human
anti bodi es or anti body fragrrents may be derived from

10047 BIRRA T BT, b2 yeCe. ) et shoPnetpplypeptide
sequgmegmommmr@mm@hwm S&ﬁb’iﬂdno"_rleﬁeséntﬁﬁkﬁi/\@fa C-H-
AP A P B RS B e PSR Tovatent -

baseanamastrecme)absmmsg fiogsthé conirafioh b CRENVA DR 10HARFab-DDD2
ID NGO 2) differs fromDDD 1 in the two

modi. FIGC i+ thsmabcabreropiatomadia iR HE28 resafting from the
comisinanen bC- Emllis}étﬁ@aﬁmm%éduﬁ@ e1ENeed 4 Aeten L9f N-K-AD2-

V\Wclﬁnce of ADIL I D NO 3) corresponds to AKA
IgG. rpagernend of cRNAYgolypeptidy seguiences fephdaye Ch@lp@nd@DZ -light

chain %ﬂ} ﬁ:h%ﬂwﬁf: erlésJﬁMtloﬁl ot% NI ?gdé%d ggci)s Llrs)cllx\éo aﬁ

shows a schematic
reprqsprﬁmn F‘ﬁb hFﬂVRPIﬁKF HIRS regwlting fronp l;hﬁatqmlanalmh smucmmmgc; and

Fa GO T TR EBLTAS  Eh  o o

IgG-piHEAipromgias skprssiorevdotor, anﬂE{O)\O-EDAD?Q]@EZ HAHL2 mammalian

AR 330 430 S 0 B RSB oo .-
IgG. SealtrctepresertingmadntmeDRERd ditnkirid fo6ime iafeindzcaatddMIE.B)6 shows SDS-
PAGE%{%rR&Ii%?%\%’_ﬁ%e %ﬁ—%ﬁ%h@iﬁ?&&mr reducing and non-reducing
conditions. Bands representing heavy chain-AD2, heavy chain and kappa light chain are
indicated for reduced lanes. Bands representing C-H-AD2-hLL2-1gG and the covalent -
dimer are indicated for non-reduced lanes. The positions of molecular weight markers are
indicated. FIG. 17 shows SE-HPLC analysis of Protein A-purified N-K-AD2-hLI.2-IgG.
(A) Peaks representing monomeric, dimeric and trimeric forms are indicated with arrows,
(B) Analysis following reduction with glutathione showing that the dimeric and trimeric

forms are converted to the monomeric form.FIG. 18 shows sketches of postulated structures
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vector. [00451 FIG 7 shows a schematic representation

of (A) the noncovalent alb conplex that is forned
Wwa@ip@n/0nd2xe ng N- DDD2- Fab- hMN- 14 and h679- Fab- ADPCTIIE®N6/046367

reduci ng conditions, and (B) the coval ent TF1

structure formed by disulfide bridges. [00461 FIG 8

shows a schematic diagramof TF2. [00471 FIG 9 is a

sketch of CGH AD2-1gG (A) Arrangenent of

for (AP Bs KRB EnedRNET PERHSABE A Tef3 wnich 2es ppnverted to ()
the mﬁ)ierhgtﬁ_‘c fdrin(by hild mdwmtmmm%hbe@ ISTSBIMLAC bty ofProtein A-

oo BB BRI AP B e RS Al D2 12 1 b

HIDS: bkf@ﬁsﬂg@anﬁdl%ﬁborp%m wliftfons! @SﬂépﬁGﬁ under reducing

epr esent at i on_of a_bi speci
condi B TepBHeRWAE betsMish st ABH BR-LeD R ol Kepos skt chain are
indidatdlt BP0 W®. dltﬂe%sﬁi(@is o?%ndlécxﬂaﬁ% mQikeld ﬁe?@catgg $16. 21

(A)_Arrangenent pol ypept i de sequence
"{ﬁe%@ﬁ'l% Apalysig of\Bzotramgmmunéiné itrex-{IH).2. BEGe mtsh«zws SE-HPLC
|
analf/sfr'%?é@%ﬁil%dg}a) ?rg? Sﬁ:p ??ﬁ. Iﬁ% %%g‘slalﬁp & a%a? ﬁlﬁgz FIG. 24

esent ati on resu tln
sh SN GE rnalysis-o{ DANR3 kydKaHex-h2d Dile? refdmtuimldﬁio&reducmg

e WY H T -

chaiiCate-shpgn|ig Greprtiduedrions [Baads r@xqssreaﬁﬁg ONNVEEaDK-REXhARD are

of .Pr ot

showl ' B i e IS pte Bosi b o BT s ok are
indicatauFIG. Z&BWSESBHBE@ amdl s Efﬁm:tabn@m shelws thEAédllts of two
comPqun%msg;ﬁg:?gltﬁxel A oﬁréafr% dg]lalp_lj-gé gA @éﬁi@ 1§d1l§|1gda%:dltles of
DNLilg W}HSBHEXHQ\MWHQMMQM gAYt SINBGR. ﬁﬁgtok:ﬁfg @i’ates were

?Je é chain_are _indicated for reduced | anes. Bands
coat %}t éé.zpmél AHekpat Tug/ml. (Libtipacseripe of thed LB weri mibred with

- f QR itions of
anti ﬁfsespb&gl: t¢hago 09 hL'ifiEl’gFg Q&g)rgcﬂiiwla? %%Ilt'til}-lg& g.? émsiaflt Spncentration (2

nol ecul ar wel ght mar
nM).StheHpyel of harding of de dxtiolds it the quatddf wells was detected usmg peroxidase-

cons A AL o RGBSR s
inhibitBn @afantidd didding cncomed wdl]s)tvsonoMehh'a@émbﬁHllenECm (the effective
th i ic and trimeric. forns are
°°“°§%‘ﬁa\34e°5?’8%ﬁ€%g %%go“g?dﬁﬁ{‘?étm VEBEReredur yedshiing Para sefware. The
HIDS)fwep@esadl tatcothpete fmbiﬂd(i‘ng th/( ANOVED QYA DY ﬁ3t7£ht1-1d) in hA20-coated
i.meric an trinme
wellg G5 R VR AR IO BLL et et Bk 2 o fagpsults of
two ddnepetivive BHISA. dxplefindintstolcdnipatiiheireatifd ﬁAZQﬁanﬂi%ﬁdm avidities
T§ j‘;geg% sis, of Protein A- purified Hex-hA2 Gg
of D EZ §1ﬂé HEY Vks carped Qutas described for FIG. 26 DNL2 DNL3
and the bhv%ﬁ}&i d2wetnddss @omBEt@sfor ﬁrﬁ}hr%[%g RHSe O Rat anti-Id) in
&on r i:l ng conditions. (t PACE under re ng
hA20-coate Is or (B) WN (hLL2 Rat anti-Id) in hLL2-coated wells. FIG 28 shows the
result of cell counting assays following treatment of Daudi lymphoma cells with DNLI,

DNL2, Hex-hA20 or rituximab. Tissue culture flasks were inoculated with 1 x 10° Daudi

cells/ml in RPMI 1640 media supplemented with one of the HIDS or rituximab at varying
concentrations. Viable cells were counted daily using a Guava PCA. (A) Comparison

growth curves following treatments at 10 nM concentrations. (B) Comparison of growth
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condi tions. Bands representing heavy chai n- AD2,

Fd- DDD2 and kappa |ight chain are indicated by
W@eooainss270rhe positions of nol ecul ar wei ght nmar RET/FSENQ046367

indicated. FIG 21 shows SE-HPLC analysis of Protein

A-purified Hex-hLL2. FIG 22 shows SE-HPLC anal ysis of

(A) DNL 1 and (B) DNL I C.FIG 23 shows SE-HPLC

anal ysis of DNL2. FIG 24 shows SDS-PAGE anal ysis of

oGS Lo s E 28 PAYS ATy G120 losApsnoRgp sxperiment
for tedutnBnt JTHdUdD2e1BNlitk ¥RAGud HUDS. (ﬁ:ﬁé‘%r@ﬁlﬁteﬁhﬁ% ‘JVQ]A%B?GS at 5,000

ds _representing DNL3 and K- Hex-h
°e”SéW8H ﬁgbﬁ” Otnﬂ@p i Five doldsenal difisions weee peréeronastia tgplicate from
condBBtreGoisst 2l OR o wRItk @146 qoefmeﬂ 8wkl
SE- HPLC anal ysis of DNL3. FI G 26 eHAlE Bl incdhed RiiSour days,

after; yhich MED seagent wagnddsa andishe ingwhation wazeomsimued fiowsan additional four
houxrs @eﬁ;ré Y&dh@z@lé&h‘c{tﬁs Q'M r%kt‘il'tsezﬁ'e %Iflvelnl?lglsp%rce%wog the ODyg for

and LL2 vv| e par ent
untrmt@c} WFU’E Ve the thmlarmap@uramonwfmm &Cm (th@ effg@ive

con&htrgt@&{ fgsultlg% llijl CQP%%%%% anﬁ&fgal{is&s er\gq'ng f,\é‘e o eaéh dose-

anti-lds sp
respomserruaya B30 diowmthe aexults ofi ané m vigd Itltﬂila;()QexpemenTbﬂxere mice

beaAv\%V]*ﬁJén:{H ?’lk&ghg‘qﬂ)g orﬁméar gg were rg% %ﬂ%ﬁ‘e’ég@ ng-hgzo Mice

(4/gramp) wlémmbgmamdd vomrsuﬁstmﬁmuabbensu (aay OY o a@ssml T45and 7, mice

das% biti f anti-ld binding
wer HEn st P e pE AR R G105 o Foiad mesperyigneally (o). Mice
weredaeH6bEVE thSONSRMped it KigdHnkh Egralﬂxs%}g{%t%d% uﬁ%m;vel ght. The

val ue§ wer e durived using Prism soft'ware.

resulip.re RlRfiad as 9o suRpEaleyst Bmedas.yedion suovival 211(1 hoxgdteRmsurvivors
are sBBvh: FI@ 31 hHR3 MCRBIER do lodehds 'résiso &ﬁ%s%@%éﬁﬁ&& an MTS

anti-ld) in hLL2-coated
proliferaiion assay fortRwndi 6pko tRaji aells En(ﬂ Satrmsp!eﬂs treated with a bispecific HID

(DNES mﬁﬁxehf,%NFéﬁ Iﬁ%%i’ner Jn‘téﬁlt%ééa%%nm i3 'Sf“ ! ér‘?éspecx%c HID (Hex-

DNL2 and S wWere carrre
hA2Q)e sempirsd With aIFh@ZO 326G cohirgl. IBND:Axdi eelds thepaad g NDRIL2 showed

>10dF'ea gﬁ‘?h%f(j?ﬁ% éh%h“%%@ é,gpég&&gﬁ?%lpn n}‘é?&%li}%‘é@%eh%&ty than

hA2@fgG - IrdRaji nelﬂﬂ_irﬂtddtmaiﬁl)y\ﬂlek&AZﬁ displdPedStvst dnfi€proliferative

£esu in Sfollovvlngtreatrrent of
s e e o R RS sl TR B! Ramos
cellsbottosh ipatel), Tosts Dequtdmex-hhaekﬁs ed oEkS'iﬁ Hhﬁ-tp?ghf%étﬂe activity

| X 5 udi ells in RP 640
COm%ﬁ‘iafl g%%? ﬁggﬁwﬁl&q 388 OY‘JF therfiteq N&ﬁ 069SSr1ml@§zg fasheanti-proliferative
actlvi/t§l royhmo ISGDDANILY &id H@ﬁ-hA\ﬁOa b&ﬁsﬁb%érd 1 thE Feeurl) Lu?Bssdlmkmg
usi ng a . CGuava PCA, npari son grovvt curves
P"te‘fttﬂt?%%e ﬁ@“tﬂr%]éfeﬁgémesac&t‘“tl Gf 10429 dﬁ@eh‘ﬂtrrﬁwltﬂdsn npRphancement of
th a4 bSONLOf
© agecfr[?uszooa/ 046 %g%%?% elngg' Qg é@%ﬂﬁ%@olmy of DNL1 and DNL2 in
humanicewn: ssdqtgming usingg bisperifict BlelSAeasshy.s Thé peotein structures were
incu atrlw fn ﬁéﬁ?ﬁé(ﬁ@? humbf rsexrara??ygf,e S‘fé; ?or ﬁ e élagys For

wi th various H DS s were plafe
day Qyganplep gliquots were frozen in liguid nitrogen 1mmed1ately after dllutlon in serum.

ELISA plates were coated with an anti-Id to hA20 IgG and bispecific binding was detected
with an anti-Id to hLL2 IgG. Both DNL1 and and DNL2 were highly stable in serum and

maintained complete bispecific binding activity. FIG. 34 illustrates the complement-
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cells/well in RPM 1640 nmedia. Five-fold serial
dilutions were performed in triplicate from

wa@oscanizrat i ons of 2 x 10.8 down to 6.4 x 10. 1PCMUSTN&046367
pl ates were incubated for four days, after which MIS
reagent was added and the incubation was continued for
an additional four hours before reading the plates at
490 nm The results are given as percent of the OD490

depdofibne ARSLERIEIHRY R 1k bk (hﬁgn\i];} N LIHEH-hA20, hLL2, hA20-

I2G endh bAﬁOrIg&ADZr esuprtisinglyi altlOfigndr A ipG @t A20-08%G-AD2 exhibited

each dose- respo
potelf DA TR ES & wER S S LIS betavaleapPNL
structuges ckhibited GIDET &ctivigan tbﬁ&&M}Q E&HQIN@ affd Hex HAPBRBHRbrise hA20-
ated with DNL2 or x- hA20. M ce

t
18G5 iich e CRiCeR Smiler A% I FRO139 Smeih antibody-
dependentsce(ldRy c%tox%ltﬁ@YECC) of Dadt 7oon{Ba‘Eé?;l wi’iﬁ‘ B%ZO Igﬁ}Aé{dtummab

aﬂ& tered either or 20 pg of
and { E%ér IspRyFdaithy fr(eﬁhlps lt)olatml @enplvmléalgqtmonpmiearrcens Both
ntux'ithﬁb(aﬁ‘&l{ﬁbgﬁ Hall PYo&nt AIEC N2 %
body we §é tp?es?u?‘ts grdgﬂp REXi dé/ /o({c,lﬂrn\g?équgq
detqublet"ﬂﬁ@ days) Medi an survi vaI and Iong term
survivors are shown. FIG 31 shows the relative

dose-  eSPRRERIMIGR SPIELUSHRUTITS RInBPIMENTs,

prol | feration assay for
cells treated with a bispecific HID (DNL2 -
l00711b érﬂ dacumentsp of perginns pEdoaments dited imthihaRDichiye), iaclddimg but not
f 1l .Lh an.h
i B o P e il SRR A, SRacerpresty
mcompwedbyuefamcmﬂmmnmwed > 10,000 fold nore
potent antiproliferative activity than hA20 IgG In

[00751311& cé}%x} é?mw&%n‘?s R3Y8 'slablg'%&\%@}f Qrdleshl i‘%ﬁa%gﬁ%%%”éf asb and

anti-proliferative Vit
methgils forghaldng ihese yomplﬂxpaawcbrbmdbd\Zﬁl g@férall the Bamoes complexes are

a bot L -hA20 di spl ayed
mea& ) b HEELLA ARG BRI B g R A0 LCE 2V i
a secbg@sﬁ@xreBﬁafeﬂnedl\B) 458 oebf aabsiatds sﬁé@ﬁ%ﬁbd’llgl\lnﬂxeoﬂ%sﬁlﬁﬁg ab
activity of hA20 L2 and

St‘“"‘ﬁgtl 35 It?@flé"ﬁfo%“‘?fh 7P efrifr awréfef%trlé@y PyalRNtigteraction (e.g.,

disulfidé enﬁdsau;edvdehea and B: PA @ fdrfieatfiong 16 tdehkiby Dbulif Where each
but Saglted in no enhancenment of the activities

S“"“B‘? ITFABPeSFEd Qb PRXSESOR liked 10 3 peniiderseguencapreferrsd tofas the
dimeBbhtlorpall dddcing dbmalﬁﬂgﬂbﬁrf hHIth ﬁﬁprg%%ﬁ%%lﬂéﬁtggs &erived from

roteln structures

11%) ecific ELISAass&
. BCA EW dentprotem lgigasp (PKAY rE@ﬁwDPébd@aamwthm the subunit
assoockdtedspunthnedado fin 4 bﬁéﬁle‘%ﬁfﬁo iffRf, anf@is st%%gﬂﬁo?ﬁp turn produces

al i UOtS were frozen in IQUI nltrogenlrme
a hlghﬁﬁé?ltsdblpém@ﬁeufw apentide seEU¢IRA, mfartaktowss the a:tm‘hbﬁdg domain

ADWathil specific Lnd

( e ec}f\i gg@&ﬁd T(}wrdeg%&gj $I7‘9 gg ﬁléﬁ%géslega@f (Efzﬂrﬂ dr‘ﬂ‘g‘ﬁ% and is

contagiradl iDME.2 Thies, B isicghippsed ab pracnrseelinkedaocin ABI Nt ai ned .
conpl ete bispecific binding activity.FIG 34

00.7/.0752
[0076Am§%¥§f2b%§ft51%2§%a‘;9 TBLpIE b echis readlgy Q422630 of the AD peptide
with the (DDD), binding site. The DDD peptide may be inserted into essentially any
polypeptide sequence or tethered to any precursor, provided that such derivatization does
not interfere with its ability to dimerize, as well as to bind to the AD peptide. Likewise, the

AD peptide may be inserted into essentially any polypeptide sequence or tethered to any
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dependent cytotoxicity (CDC) or |ack thereof by DNLI,

DNL2, Hex-hA20, hLL2, hA20- 1gG and hA20-1gG AD2.
wearpnreingl y, al t hough hA20 1 gG and hA20- | gG BORUS2006/046367

exhibited potent CDC activity on Daudi cells in an in

vitro assay, none of the hexaval ent DNL structures

exhibited CDC activity in this assay. Both DNL2 and

Hex- ha20 conpri se hA20- IgGADZ, whi ch showed CDC

e Hplodt Al i BelIPR A el B BRIy g o e
homDﬂlItl¢r Iabimbménhg\mtbh maoﬂ@a a@rbwﬁ i i%mg Persgﬁlle?anh&% be used to
00

th freshly i era .
comfR SATAEYY Sakie ¥ipy i b amD e 6ba antais two subunits
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de DESCRI PTI ON OF | LLUSTRATI VE
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ot i n%stoed to gatents ent ap |ltcea?c|&oér7its gl#aborSCFv) the

resuting; %P&m%bﬁé’lspéﬁléictﬂf@éﬂr@ést Iarsemmwlmmse@s Ibjnary complex
may bRARIKRAS Rk %Qarﬂﬁ‘ler\f?é Ehéhiich (’:Jﬁt] %‘?ﬂoﬁ rk#’l;r go g suL:}Qg% R #arhﬁ or drugs,

certain_ enbodi hents, novel struc
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assocl ates site-specifically. The resulting alb
structure may be stabilized by non-coval ent, or
[0074} &isdhepiahility of thedfimary complraddpiends pemgrily oxdtl&uhﬁdhdg afﬁmty of

m t. nt
e SO0 ESA 0. 00 e TS SRR A e
exclysierc HIPS 61 arialyskeem Heonmastpemger tanSeaMaE Byo pRIteyped.H fndtbures

AR R . DR e
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i,ne unit associ ates ont aneousl
rab- 8Nt D By 14 200 SHESbab soBTHerIS i v blanly linking A
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md“’\h;ﬂqag ﬁ‘rl]?‘ém'fsog’ﬁﬂﬂbyf fagiligatingin wivo appligationss Ta- statmhmethe binary
comlﬂ&ﬁ? hkteicHesianss &Mggﬁ&ocﬁﬁgd 'oﬁto e(gﬂ i BE bk I[ﬁ&)sf dnices at

i s conposed of recursor |i1nk to an AD.
Sﬁat%%e‘h%tlyn%ﬂo eﬂlﬁ@eﬁh% aé@nmfé)@ubﬁdnﬂm(ageamtmen ittee DDD and AD.

Oth f bi {
the: Hlteﬁ{(ﬁﬁtdr QfFard gg gnt?alygfg @‘ﬂe% gg Fﬁﬁsé%trtp %‘J}& glon 3 énatb omplex
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cach BURE M 886 PG DES o o b e ElsrlabRida oo picu
methpd.n @ther mmt}hefjst Oﬂe:ovaladt emssémkidganaf\ﬁlsb delused NMay

be inserted into essentially any pol ypepti de sequence
Definjtiopet hered to any 20

[0078] As used herein, “a” or “an” may mean one or more than one of an item.

[0079] As used herein, the terms “and” and “or” may be used to mean either the conjunctive
or disjunctive. That is, both terms should be understood as equivalent to “and/or” unless

otherwise stated.
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WD 2007/ 075270 PCT/ US2006/ 046367 precursor provi ded

that such derivatization does not interfere with its
wheovdioniz27¢a o t he honodi mer DDD bi ndi ng site. TRCEUS2006/046367

nodul ar approach is highly versatile and can be used

to conbine essentially any Awith any Bto forma

bi nary assenbly that contains tw subunits (a2)

derived fromthe precursor of A and one subunit (b)
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esir dis n of the individual subunits,
008 &3 boc it AeTrTed Rowty sl aci et (e, naurally occurring or
formsed abh} | ArthhE bﬂnﬁﬂfrﬁé globanR! e%ggcyﬁgﬁrhgﬁt F e dihetat OB processes)

be i ntroduced onto both sequences at
immuggelebyin: melecyle oiece 1 @netg&bmetlbh@y)f or reat lromuobloglcally active (i.e.,

specﬁﬂcﬁlﬁi fb'lﬁtﬁnéj Bﬁgﬁsopgﬁ ma% %gtan%np (?T%)lﬁ@* mo Cecufeh élke an antibody

hods or s rategles e app
ﬁm@?@ﬁn&tlon of a stabilized conplex via crosslinking a2
and b. For exanple, the constituent subunits can be

[0085}»"&?1|“ﬁi‘iiii>cyd)1 ﬁ%ﬁ@mﬁ Qs a ﬁ@ﬁﬁn%ﬁ%ﬂran:nﬂog}( LLF%) ?‘338}6{# (t%P] J2: Fab, Fv,

th | ower efficiency using glut
sFv W@Phkﬁ‘egﬁgﬁdlﬁ I0€ ptrigtatenameantitodly fodgneent direistwith the same antigen

that i€ E‘éb%%niéeﬁ oy ele %Xctaatqﬁgo&}? ’i"ﬁ@%ﬁn%tlﬂo%y Pl‘ﬁ%’ll)glflt[ ﬁlgsiﬁ)] 18ﬂildes any

used herein, mean “one
synthgfic g5 gp@egmally@gggqeewd m@tedl tlhet aitslike e antiyody byebiddingnd a specific

d & er, the co tIV
w15 Y O P SRR T Bl O el smamens
consxasn@qﬁﬂmataanbldmgioaa,cuwh s thel ‘a8 ﬁagxﬁwﬂy\b&ﬁxs&hgtof%e 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 (CDR) consisting of the amino acid residues that mimic the

hypervariable region.

[0086] An “effector” is an atom, molecule, or compound that brings about a chosen result.
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21 WD 2007/ 075270 PCT/ US2006/ 046367 [0080] A

“dinmerization and docking donmain (DDD)" refers to a
w@epriote7eequence that allows the spont aneousPdi/IiBr006/046367

formati on of two honononomers containing the DDD

sequence. The resulting honodi ner contains a docking

site within the DDD sequence for an anchoring domain.

Al t hough exenpl ary DDD sequences may be obtained from

on S IR S AR PN o

IS pepti de sequence that has binding affinity

[0087§Iof?~ “ﬁlerfmeméﬁ Aged” BDM aledu Erdeculsor sompruad 8mbiswsefin the
&eatrﬁ@rﬂ%?ﬁ%&ag@yEQﬁ?gﬁK%gg)ﬁgr%{ E géﬁg%nckg%eanﬁbghfégsa%hbody

anchor protel ns Sequences m
fragnpats, divgszoaing 0082ResT hucleasesy hbpmeow, $soniunomadebdors, antlsense

N S T A I —
agenqs,r d;»cbsatndl radiodsoteysks. [(MB&3dxepldriy nhiérageutiol apentseind methods of use are

sy 1, oS Fo RSOTS At SE go o

2005a014ang,e¢achﬁhmpbw«meérém wagfrénceand/ or tissue.
bi ndi ng nol ecul e may |nclude but is not limted to,

n, @ fra or mmcg ther o 1 .
[Oﬂsﬂn a@%aéggg% argegfa’t is I’?{Elr rho eglr?lge% ChOén]boe itg%t.ls F@%ﬁfﬂf]]n diagnosing
a disehre.’ Hséﬁbdﬂgndstasagéa&anclb&ﬂ bine sl ot lineitedl 18, fadidisotopes, dyes (such

en natural ly occurri formed b
as wifl e Sttt o0t oo AraG s A etmsrHaBrcRRds or
molegules ags eshancingagengd @) pataiBisticliond Q‘mgmagﬂéhcl 18&nance imaging
nti body) or an i nmmnol ogically active (i.e.,

@ﬂRﬁpeC|f|cally bi ndi ng) portion or analog of an
i mmunogl obul i n nol ecule, |ike an antibody fragnent.

[0085[]@@18Sinlﬁﬁno@ﬂﬁlhéb@éiylsfar@ﬁjt%ﬁfe oﬂ #SbiaddgrhdleBulef(e 8 an Caim’ubody

F such as Fé§3% )2, Fab, Fv sFv an
compPRgnt) P gy Gl o sl ger w%ere%ﬁtrwmd&caj with a carrier, a
therap A HRBAL, Bfﬁ@ﬁa%YoEt’ibﬁ fsane antigen that is

recognlzed by the intact antlbody The term "anti body

rag al sq |ncl ude; synthetjc or, genetically
[005¢3 aalttep Y e3P apitbody et £ RS CQRIugAteH @9y Iggher agent.

blndlng to a specific antigen to forma conpl ex. For

[009 1)@ fpdreierBigtantaoshy, iod@URNbEhighel-oidierddsthahad thd RgeaabR of

consi sting ofthe varj abl e regions, such as the "Fv
assocfqhiag N & MeSTRIE R RO AREF Foufseiitate dliyery fsupihagent to a
targeﬂ%ﬁ eN. @adkidrk Gy inBRIIB Fipidsqe! Whlﬁb ‘Figk(fs thA8Ir8 capable of

ypeptide nolecules in whi i ght and heavy

fomvgmﬂw Qrdergd siuctyres), @@hﬁé&l@adesj(saclp apdexfean); mer higher-

ordertd §feidfufeE ChRh 38 micell &N Hpd¥oRiddBbr ﬂa%%ﬁ&@n'cfd% son units
(CDR) conS|st|ng of the amno acid residues that mmc

he hypervariable regio [0086] An "effector” is an
10092&/%?#56.4616@%4 the tggm c%ngfﬁvsah @Jqlmpr%wnngssa Esembinangygsednced

antigérBiflding molecule in which two or more of the same or different scFv or antibody
fragments with the same or different specificities are linked. Valency of the fusion protein
indicates how many binding arms or sites the fusion protein has to a single antigen or
epitope; i.e., monovalent, bivalent, trivalent or multivalent. The multivalency of the
antibody fusion protein means that it can take advantage of multiple interactions in binding
to an antigen, thus increasing the avidity of binding to the antigen. Specificity indicates

how many antigens or epitopes an antibody fusion protein is able to bind; i.e., monospecific,
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22 WD 2007/ 075270 PCT/ US2006/ 046367 An effector may
i nclude a therapeutic agent and/or a diagnostic agent.
wQ 08075220 "t herapeutic agent” is an atom nol eRCl/8$2006/046367
conmpound that is useful in the treatnment of a
di sease. Exanpl es of therapeutic agents include
anti bodi es, antibody fragnents, drugs, toxins,
enzymes, nucleases hor nones, i nmunonodul at or s,

n t i,nterfer RN
blsp%ahﬁza%fsgmfﬁ ?15 ec1 cg ] %J%mg é}ﬁ%n?ﬁhgltloﬁﬁ,& B%E{qg\:;gtl}body, e.g., an
IgG,ag bimadent Byemxse ﬁtrmhs lt‘ad ibnding apesbut@® Bemospaifid Bédause it binds to one

net hods .of . use are. discl osed

epitqu” (RSO B BRI TGP RISei02 BGUDBLH8S one binchng site for an

epitdHibif 0hBASRds R0RHLEB4PHopd) dor SARRIOA A2D6dy S Itwo binding site
ncotngo ated herei nrﬁwy eference. [0088] A "djagnostic
reactiye Wi ftg SaRe aptSEn. Sioa prQ}FlnC]Bﬁb §0IRBrisS & fingle antibody

comp&iednt] a mQ1tFliaRaR Bﬁmlsp%cﬂio%ﬁﬁﬁnad&%ﬂﬂlﬂgﬂeﬁgﬁﬁ%d components or
ents, |n | ude, but_are not limted to, rad|0|so e

mul‘&as £opisy e thea?énw atbp s compenant.s The asien Brotein onay acﬁ»ntmnally

comﬁﬁ&g 4PSltivda$ 3k 8n thH«S’d}e&SSﬂEnt%%% eﬁ’cﬁc a%gﬁgt eﬁ%ﬁﬁles of
and enhanci ng_agents (‘e.g-, paranagne Ic 10

therafpggwégg@w suitahlentos spcpfa@.‘sngn prpms) include &ainutiomodulators ("antibody-
uh J " | rml ecy

i RHBOSERIMIR Bk Pk M 6o LR 08 IR one

prefggreddokingnamprises erdwnycleasst (lljlﬂ‘@se)s pgcfﬁrahbt dn rea:onﬂnmam rRNae
therapeutlc agent, or a diagnostic agent). [0090] A

[0093[‘ @Kleﬂltﬂeaﬂ/ e %muhﬁcﬁpld%g% E&g%u‘oﬂ a4 Eorﬂ@&si&o n{i yaat.ed herein, is

ot her agent artier
said fﬂ)b% wistered fin gﬁ‘@her apaiticallly effecivemmeuntiaif the amapmﬁll(humstered is

phys‘fglo?g @f&g&tﬁcggte% géht Fsﬁgﬁfﬁggéﬂill? llggu ac%n? gflrl é}tg nce results in

a detgetable cdjangfp rthe physwlm@ywd ] rbd:lpleds n(amrgal Ia Rt daldrl éntbodiments,

s. that,.are er - or.der.ed
R MK L LR T -
resp@tsh@lr nhtlgiitesi theati gter avd @hfpﬂ@ﬁabl bﬁ 8n aﬁfdﬁhm%ﬁe qAiselid ffte. A

li.pas S, arti 0921 As used herein
oy BERERY enerh O ot D oretion ot acumrahmid/gr celtlar
1mmﬁﬁ@£8§§@£ke iR fd @eipidtt DehMaRh &R gl‘dlthhhﬁxlﬂlthpoxodeath of target

of the sane or di ffergnt sCFv or antib
cellsy r”agﬁhﬁmguwa! p sffrstivg amonnt” ds petdimited t-sp@@.amm pBan agent that

prodhd:d& Kﬁéimo\s/ﬁﬂn%f&yecpfffféch &k b@dj@& Mt%%l' Pofed B q\'n%tx(ﬁr%t *919&%’ results in
many binding arms_or sites the fusi'on protein
any qf; th@ passible #Q@Wn@rffecﬁmﬁtb@@gem oa a suhient wall digspe or organ
bi val ent, trivalent or nultlvalent The nul tival ency
Metﬂfdstthq}eﬁé}ht@ﬁ’ SYaBly S ReRA KebiF QFMJm Shphffls t 2ke
advantage of multiple interactions in d’lrng o an
S i.ncreasing the aV|d|t of bi ndi n o t he
["09‘311{'11% 3}?010%‘@%6#}0@# @ dcREpesitigRs Pray %ﬂlﬁ‘tfaﬁ?ﬁ logy for

geneﬁi@i!n"g@\(&ﬁalﬁl RetBéted RONHBIY S AbIRIR sBbihilsS G EnbQdiRidAf concerns a

m% ospecific,
stab]y tethered 1nary complex formed from two defined components, A and B, which are

preferably produced separately. However, in alternative embodiments both A and B may be
produced together, for example by transfecting a single cell line with a vector that codes for
both A and B, or with two different vectors that separately encode A and B. Separate
production is preferred where A and B are both Fab fragments, as otherwise co-production

would result in heterogenous products due to light chain scrambling.
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23 WD 2007/ 075270 PCT/ US2006/ 046367 bi specific,
trispecific, nmultispecific. Using these definitions, a
woatoanai2z7ant i body, e.g., an 19gG is bival ent PEDHS®E6/046367

it has two binding arns but is nonospecific because it

binds to one epitope. Mnospecific, multival ent

fusion proteins have nore than one binding site for an

epitope but ~only binds to one such epitope, for

i abody with two. binding,site reactive with
10098} e erit Ry Crtrlio o 50 el oGmEs {45 ihcombined
with$} n:@lnelsﬁﬁg bbetlysubRaitigb))as fornPaibssembd) Bthe @bnfiguration of ab. The
ci f| c.canbi natjon of different antibod

y
aSSO%‘GHﬁ% bAEA2nd B s SHRARCFEICARdSBPREnEPUS; Ade toalhe SEADE Bindjng interaction
betw@OMERTBDID arld\ATF 465 6MLeR kiRt %@btﬂﬁ)ﬁnﬁ)d& lahl §) %Qp%ctlvely Both A and
nprise an antibody or an antib ragmen
B cap ??8 ARy ERtibcandibR PTGOERS&WIf dstogyhich m%q Bpdis lcnk&g emssbe different
fromSoH thaBhfie b9 [he%f@&rgdlsdfcﬁ‘ tdj'&/ﬁfcﬁ' 1S AP dﬁ'ﬁc%fl In the latter case, the
I mmunonodul ators ("anti body- 1 nmunono or tuslion ?
resulfingagh gompler refoedto 45 anis dovaposed of thréwgibunits, each containing the
sam@ﬁx%t:@x‘sﬂr but 1 dt@f) %bﬁj JdOAg]ycomrl ses a

bonucl ease (RNase pre era a reconbi nant RNase.

g 93] An _anti bod or I mmunoconj ugat e preparation, or
[0099] Thaprduiaraiyture oF thedainedimasthods and ganpbsutmmuows the

comlﬁﬂml@ﬁ of 842 A vith Qny Bh quép@ﬁtésgﬂt%ﬁg %Bflﬁﬁltt I%i‘ aRUL 0Le precursors

he anobunt adm™i stered
that @angtm fttached to mna@tmtatq:dsmpmm B;;poclahg s Shegrid icidnkefere with

the d&r&eﬁ&asc a Bor'the Hind?n ) O Dﬁlflf ; Kth a\&gg’? ?g:?ﬁrt]tg\pted%y recomblnant

yS|o ogy of a reci
engingebiogi AcamidsB carabe pﬂidubﬂﬂmdppﬁﬁﬁzhﬂy 108 different host cell, purified, and

oA AT M e ol G RESALD oo o
needsfynpmmﬁmtmfn 1A and Bipigine asheafAs & wdtabsolukly required. hCell extracts

| | | fi ffect I d al t
T AN
effect ﬂmm&tldnﬂ of the biE Rb&Y lexmémi@i ? ﬁ‘}gn% dtbiflb VP disulfide

i nhibition or death of arget

linkages upogpetidption. pyd epritied piiervardy nln ceirr@xmmphcamsea ay be
desirhble t& @Qﬁh%%at@fB %ﬁcﬁﬁ&@ﬁc&tﬂﬁtmdm&&%‘?ﬁﬁw‘h}ﬁﬁ Q’Hﬁ-{ A, w1th effectors or

preferred ef fect in subj ect, but may refer
carrigffp i terngiively; dsmpy be dmlr@iwtoo:ommtmsﬁtm relrifruaVInn and before

BihingGhith B wWithG “
YT gg(r‘?tl Met h o%ls to ﬁg?%r?ig&a q’gﬁﬁ& alS%'?A StHe rrggls,ﬁ&%fy oth A and
B wigy effgsiiors ar camisunbaford @mﬂﬁpm@h dn adénﬂousmjnmmctff thea;b complex
frmt h nol
with gfé}g&e}?gét c?xjnc%HZerg {rpaé) a(ilsec% eff.ﬁ s?rgé elung ng? ggﬂﬁﬁﬂ é?}/here A and B are
produagdinithesanGniost nﬂhdhﬂﬁnﬁy&pﬂﬂﬁﬁﬂﬁlsfy assérablefintoedh@besbmplex.
bi nary conplex fornmed fromtwo defined corrponent s, A

j009 nﬂreﬁerré’&"érﬁ@o nts p{aﬁg ?1[198‘ t%%éo u g&%ﬁﬁg tgﬂ&rée%%%’acnons

wever, In alternative enb
betw@ﬁb@‘tt&%d@pﬁgdtﬁt@mteﬁnklnesﬂm) lkEguIatcﬁ‘y&ﬁbmhtsﬁgldaA-kmase anchor

prolsTAEARPhig HRE b TP G0, e HAER @by i 1968
(See Wrlsider A, dnBidd. Chep 62431;33763965)(11%8))0 rmeSsul%ﬁfre of 81 holoenzyme

fra as ot herw se
whlch cg SISty B?Fw% ﬁatalry%c sul!mml:s tgat are %ann in an inactive form by a regulatory (R)
subumt dlmer was elucidated in the mid 1970s (See Corbin et al., J. Biol. Chem. 248:1813-
21 (1973)). Two types of R subunits (RI and RII) are found and each has o and B isoforms.

The R subunits have been isolated only as stable dimers and the dimerization domain has
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woul d result in heterogenous products due to |ight
chain scranbling. 24 WO 2007/ 075270 PCT/ US2006/ 046367
wQ 0@9H152rm sone enbodi nents, A, consisting of PE@DUS2006/046367
i dentical subunits (aa), is conbined wth B,
consi sting of one subunit (b), to forman assenbly in
the configuration of alb. The association of A and B
is site-specific and spontaneous, due to the strong
nd| i ntera et ween the DDD and AD sequences
bee“tsﬁ‘sfv OBt ?fcﬁ%ﬁ?’g“ 4 Ay terrygalresidyes (Seedgausken e, J. Biol.

Chen. mnzmmaw BH6)S. YT W ghd i oRhBSHERY o f PR A Wi -
DDD is | |(nkeglI may b%ﬁ di fg&gr ent 9f0r om or tﬁ}(gmsﬁﬂmad spectrum

Se““&é‘ﬁ{eﬁémﬁr‘%ﬂ%ﬁes b‘raCBfeVBd thyongh eomparempmalizatianmdfdie holeenzyme via
dock‘ixi’@px‘oi‘&h@ E:al%é‘ﬁ&*klﬁ&% anélﬁﬁ Wrbie (ﬁ%@/\f Qrf@lzgt)f efq&/e B S9Chem.

s conposed of three subunit’s,

as
265: %b?ﬁlaﬁﬁﬂn%gq)he same precursor but I|nked to both DDD
and .AD. [00961 The nodul ar nature of the clained

[oo9aptrhe tﬁﬁsmhﬁmﬂ mex%tﬁuu@élass%kia F’%i‘ ECR’QPH%&@HZ&{ in 1984

ny B. There iIs e
(LOhPWéset &f- prec ifaslorisad. tS‘FaUSdaﬁl 16@2&{276&1 P&4))+ Toglate, more than 50

struchRa Ry BW&@&@ﬂm%ﬁe %@gn ﬁenﬁﬂe& g’p%%e%%ﬁégc%{ gﬁrgnb?/eaat to humans

interfere with i meri zat
(Seed¥ompes 4lp A&ERQNMQI GelhBialuka: 359-69 (2@@4))Ib’l[‘he1HKA anchormg domain

of AK'?%’SQ g{l'éaﬂ?ﬂwﬁt{ﬁ@%eﬁf %?gﬁ Eil%fllggel ues (%%el &@3 i 23‘.10)/ Clhem

266: b k&SP 198Dy 'ﬂnﬂ)ﬁumchcldsehhmc&anﬁt}inKACa&ichoﬂﬁg domain are quite

v STARRIR o BT s RS it A58 00 n

while dmpbinditig affhities farRicdimeris abuht LOBTI18 i eak&QeaIANE A Proc.

Naut fied sERieA, OB EFE0 RSN hancitibs dbmatmiinds {p a hdrophobic
surface op|RIX dimbisBri@d/by ﬂﬁrﬁrblearﬁﬁ@klbﬁhﬁﬁﬁ2p%/esﬂ1&§' l:)gR Colledge etal.,

d fied
Trengy P Doy be] Gt (LR | Tt he el dimerieafisnedarsain and AKAP binding
domﬁﬁ%kélgémebgate&(ﬁﬁin ﬁ’l‘érsblfanatdrﬁiﬂo%mﬁ Qﬁfngﬁc% £ érnk?@%l%s will only

A, with effectors or <carriers. ternativel
bind F%?‘IB@%%I%B?@W% ofjstigeiueal model pé thip unerhm«at lscshown in FIG.
7 and before conbining with B, with effectors or
carriers. It may al so be desirable to nodify both A
n_gh Bwth effectors or carriers before conbining. In
1009§1d % PORrcO¥YBRiy ggmpbﬁe%fomwé vigpthedotepicsion qﬂtmmDDD and AD

sequl;ﬂ:gcgf Iﬁf:ag{ bl%oér%fsvafe"i‘ﬁl S%ﬁl% odl lg‘? elg %n% 333 i 1ons cz:se rrntgﬁlé;re]: achieved
through dhe pgroductior pf mels@mstchwe nis Ibptla&semeeandrAD saquan2bs at

nt a
srat T Fifons (oP PRES s oy DB PRI s o Biain of
disul §d¢/Bnkiages n ddterngpnvel g iothek knawe tRISAHT doegllehaéxﬁésyhnkmg may be
empl %Qﬁnl ts and A-kinase anchor proteins (AKAP)
anchoring domai ns that occur in nature. PKA was first
reported in 1968 (See Walsh et al., J Biol. Chem
[0108)4Ek @mcmpm@mqﬁthebmr}s tomplexr(@ aid Bevial medussdthy
roconfthifh GARRELS, By R, SALALUL G SLBURLLE H 0o Seteranty
in two separate host cell lines. An expression vector directing the synthesis of A will

contain the DNA sequences of a polypeptide of interest (4) fused to a sequence encoding
the DDD of a PKA R-subunit, such as DDD1 or DDD2, which may consist of the first 30 or
more amino acids of Rla, RIB, Rllo, RIIB, or any natural or synthetic functional analog.

The DDD can be coupled to the amino-terminal or carboxyl terminal end of 4, either
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subunit diner, was elucidated in the md 1970s (See
Corbin et at., J. Biol. Chem 248:1813- 21 (1973)).
wawm7yes of R subunits (Rl and RII) are founeCEIS2006/046367
each-has cx and (3 isoforns. The R subunits have been
isolated only as stable diners and the dinerization
domai n has 25 WD 2007/ 075270 PCT/ US2006/ 046367 been
shown to consist of the first 44 am no-termn na
. resid ee Hausken et al, . Biol. Chem
d‘fe%g'f) 2 Withgpapaper qqa‘éalgwm APREPISISET enit and qemposition of
amidyid Y&idﬂ&s | AlRrkHtRAM, &Q:@DDJ(EQn dstSdrielliRRM AN within the fusion

ki nase, is achieved throug g)ar mentalization o

proteif Prowifierbthal the ‘R}P‘émgéswlbh@f tbrv' 12D mnd the Hesired defimigy of the
polyggsgt&r fuﬁlbﬁgﬁhﬂér z(r@*ﬁﬁ?éa ég%&lgé'ldh GUP@H synﬂi%%'ﬂ?é ABDY Rusion

21561-66 (1990)). i rst
proteip ayiPfpm esclusiyeby za%telde ;bpmoénmerzwuh@mawmeéwmmdﬂy B stable
S mef t
hom gictan 5 5 'w?ﬁﬁ???ﬁﬁd@ht? atq‘grrm rséﬁ%lﬁﬁgr%gaé?ameéor heterohexamers
are disqugsed eddw yn thevidraeplekAPs have been identified in
speci es rangi ng fromyeast to hunans ( See W)ng et

[010@1 A sddBhd eM%n %E%&%&g&tmé %h(??ﬁl e% %I?% TQE bg]iKAthe same

anchoring domal n an-a
vectquthatgliresty g eynthesie o€Arorgirefzrably an Bldmlpcnﬁm mle w1ll contain the

oS o M Al B oo

dornamc(AtDieslmhrm AQ1airfAD2,twiesh tar b&iérividom angnAK A Pf srofdin, or a

TR WIS A T

referén@ad TI&t:JAD(LjdsA be]sﬁﬁhpﬂagéw {ﬁ@zxﬁﬁ@otah)]}narbema%hylarthnal end of B,
n ropnoni ¢ urtrace on I ers
citnef TRkl 0} P sty Vil & WP St svmgonmaade tineth of capposition of

aminpGRid RGeSt Miking thd BEADS fhdibh pRit€in-(b) Kithlifie 211DDD2 fusion protein
1999 Thus, the Rl dimnerization domain and AKAP

(preqonygpnly as dndiePraseace of A disylidesgdyringgentiesultsria abinary complex

consﬁ;ﬂhg of a, dvisiell eibBequetily BEbili AR éﬂ'elfbmgﬁ} ?fmlﬂﬂﬁagbonds

di ners, not nononers. A structural
facﬂifﬁﬁfé Pudhs akiitien gha smtable exidizing agend sagnasThmethyl sulfoxide (DMSO).
non- coval ent conpl exes fornmed via the |nteract|on of

[0102#%@9@&&@ nARire 5€ aiées%@l%tmhbu%ethe %ﬁaﬁbﬂ%ﬂoﬁ ofaftd') dé? d

to allowin vivo i cati ons. his may e ach |eve
polypaptidg dmenwith @WO@SE bfpegmdq: y%tpekmfa variety of miadutar subunits can
on
b g LY il AR YRGS reBlctsth LA Eq BAEL R0 Supematants

and subpegentdy combingiddg Iobta@keVMMagb§tm¢ﬂllt®rmbt¢n desirgd. ot her
known types of coval ent cross-I|inking may be

[o1 0?]”]&' faMREr erh®JdBbnt ﬁ%&t@fe%ﬂﬂ? %ﬁ%‘ﬂ %§dﬁf stop% th%?sr %r carriers, such

ompl ex (A and B), when produce ec |nan
as deéﬁglil AEBRNOPgrticies; myy begaupted; using Wptrhmate henjslgmmmdwrmsn'y to

eithef R drB Hndihg 1ﬁr]ﬁ1frﬁfc§9$l¥ Alternatively, such modifications can be made to

the structure after its formation and purification, or to both A and B before mixing.

Stably Tethered Assembly of Modular Subunits derived from Recombinant Antibody
Binding Domains

[0104] The disclosed methods and compositions are useful for providing recombinant
antibody-based multivalent binding structures, which can be monospecific or bispecific.

For example, the DDD2 sequence can be fused to a single chain Fv to obtain monospecific

27



in two separate host cell lines. An expression vector

directing the synthesis of Awill contain the DNA
waeguenees of a pol ypeptide of interest (A) fUuBEHUSmO&046367

sequence encoding the DDD of a PKA R-subunit, such as

DDD 1 or DDD2, which may consist of the first 30 or

nmore amno acids of Rloc, RIP, Riloc, RIIj3, or any

natural or synthetic functional anaI og. The DDD can

e co ed the a 0 nal car boxy| term nal
bm‘g j eW% n‘1\‘/*?(3?‘2‘%@%“ t%‘?t‘t? g%b &/ atibpdy variable

domzim &xat ban eoqiatefvatad hammehﬁbn@a@r&ﬁﬁsédyﬁ%a@léiﬂ&ﬂa%% form an

riate lLength and conposition of am no aci
am‘%‘%@i”‘&ﬁ% Sitgy {FOF FEATPRIS o PRE o RRA sseugissican daesed to an

antibatyedeqaddce cohtamig b ﬁé&ﬁhfﬁrhndi:hr@f—ﬁ'd&rrpaﬁ@
he}&{nqndi n act |IV|gt3r/wk(lJf the DDD and the dgllei re Jﬁf%ﬁ-altematwely

to a Yaqognaiy ap amedo’B@IW(é@BDiQ)e ThediddRDEx et hAPDEY eanrtbén associate
Wltl'f-‘é)m iRty HQ'Q‘erS yb@&%«}e t(g tﬁﬁgﬁé ggp/ﬂﬂﬁla?iﬁ fb%%fol, %Fner of

ormexclusivély a sta I Mer wi
Fab@%bmﬁawqwcf@lwabfﬁab/m etraner with DDD2.
Met hods for form ng stabl e honbhexaners or

[01658@,&19&&3% BFEAD seqhéncdilAcusBsdah Bl Me o Sﬁ,ﬁ@é‘@iﬁh ¥%; or more

A’second éxpression cassette irec
gen"é’ 2 I’i% 8 gnighody segiende avatrimiog jarV Hivensdmend aﬂi{bdombmt(Fd/ADZ)

whidH fo%g 2 HaBBA1SY Wﬂ%ﬁsﬂa?reﬁ wifh £ Eo a‘teJ £ 5@% é%aeerﬁgté\éel&ané'\D

endent one, will contal
sequggq:g,&gq)ﬁmgn@y be fised d¢g gn @&ybddyswdutrmea:os&muag @eVL domain and a CL

om0 IS N co 50 Mo

tetraper/ditaér erF%)@Dm wrth &ablAdD2 ﬁﬁl(di'&bﬂ))@ﬁﬁdcﬂu?h &S 0x1dat1%n results in
T N T NN [

bispeafiai nal end of B either directly or preferably with
a spacer containing appropriate | ength or conposition

[0108i TP@ ag{;](?r?sh g"‘iﬁ% Bﬁglin ; hgﬁ%ﬁ D2 fnuvseldof?om a “humanized™
mon()qzipB@lcamnbadbt oyfravh) a huimbh entibo2ise NKigerfitivaldithe My £R/0r v, regions
consi sting

may SSFAC0 FAERL DESAL Sunir SRk At e o
comismamrai msmaﬁoglbsuﬁrf i@y osréts forl @Ghlpid, q;a@ﬁasbéf ai NRIETHODS: A

addi t i tabl e oxi | ZI ng agent such
comt %ﬂ‘ﬁ%‘tw Ea@“(lﬁvsp %21 arﬁewrmemteal AamyRev.
Imm@holt me 43300H4)5 @loh 9&@1% t
o bupdas m%m‘ainy o pgll% fog%tth?g%!%qét @?Egrpr?ducmga

%{JI tide dinmer wt 3/
hum n eglobylinyphagedforanyghierbizined, fer erainmtle foerd STRATAGENE

cmmﬂgﬂgygtgﬂauay;[&]at bgﬁf)as purified products or unpurified
cul ture supernatants and subsequently combi ned

010%’ E i\ai n various alb_structures when desired. [0103]
[ ThY beRn aatkabgner Ve seAugnce Maycheraived fm adnahangsonoclonal

antibblly phslub®irSa mdusé€ AEhéintibod
na%g articl es, n'gy be ¢ Oulp oeidgg%g? ﬁ%agl%g'r:ﬁgo@? tr%{t%gemc mice that have

been 6%?185%311 ot RrRdwsesIpegifichunedn antibodics in Bspohdecto ainggems challenge.
In thﬁltéél'fn'rcﬁﬁt ERPrenf I8HS Bhin4S hlléavf&tg]hém%ham ggf ard ?nt%mrce(? into

strains of m1ce denved from embryonic stem cell lines that contain targeted disruptions of
the endogenous heavy chain and light chain loci. The transgenic mice can synthesize
human antibodies specific for human antigens, and the mice can be used to produce human

antibody-secreting hybridomas. Methods for obtaining human antibodies from transgenic
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the structure after its formation and purification, or
to both A and B before m xing. Stably Tethered

was@enidzgo of Modul ar Subunits derived from RecpabiUazmG/046367
Anti body Bi nding Domains [01041 The di scl osed net hods
and conpositions are useful for providing reconbi nant
ant i body- based nul tival ent bi nding structures, which
can be monospecific or bispecific. For exanple, the

. DDD2. sequence can be fused to a single chain Fv to

mice Bieie Grsenict abANgiproGonsto 7518701 994), Lonberg et al., Nature 368:
856 PRIIAYSAROPAAGOR BT, 10l 1sthiA. SLI79G1 9085 Mre general ly,

a DDD sequence can be fused to an anti body vari abl e

donmin that can associate with a conpl enentary
Geﬂéﬁ%&%@?aﬂ’r the Broduesion efRecompinant Ensipy SrotsingiCoytaining
Antihody Fyagments,ni)| ¢ the DDDL or DDD2 sequence can be

f d,t.o a anti body sequence containing a VH domain
(01081 N eilaCid s anoprerqopiE anbibody fRemsntibrrecemize stecific

epit@ewan babbtadnddlbyckeBmiifuds thADIPk welhen v flthe aRT Fg/r Bnple,
can then associate wth a conplenent ar{ L or Fd,
_ hybridamesiecirting antiBodigs of % desirsdoperifisdy tan bhaseddodiben apfibody-

encodady DA #haftarfbd ﬁﬁeb&‘éﬁrdsm%qiﬁ'{(ogm AteEﬁ[?gﬁ‘Rggor 4x911]n3§%, by PCR or by

Simlarly, an AD sequence - AD2 fuse
tradigippg) DVALlonipg techpiquss-eAltgemativelyl Fab texpesssiantliboaribs or antibody

T N e T
specfifiyat e L-chain. Alternatively, an AD sequence |ike

AD2 may be fused to an anti body sequence containing a

0109} THEHRLRIARE Bnddldi ' ' i &1 i
L piéi red w % h a cogng%ég@lg%hgh%%?ggﬁl&ﬁ‘g@éﬂelfgyﬁég gd’\lg}rmﬂy orvia
a sequepeathat erfiodes a peptiieRPBDR tovhudieib abidABRodiakletthethbYDDD or the

r ' i - on . ts in .stably tet ed )
AD. U 07 pRE R 0 il S8 ol Prepfindy B>t plaaion proteins
are Wil kiemws pretbie fartcandrare Biree prévided [0 6 ExdhpgleyH and VL

regions of the binding structure may be derived froma

( | y . t] r f.r.om a human ;
o o PEH, S oA BB b sh O R i Biided tpggtner the
N- oxGrigriws af $equeduar sibunitedniposed SLDDBRICIAYARY where the exact

- Er Y] [ omhi natori al
fusicp TERY diplehd oRh Al IR0 Bors 87 i Bhies tache g she My or C-terminus
(or abin intévBIHEBBion) Theapditional dminkkichielsidubs AT X BRIpPRY a%'eptide tag,
asigi%ge %391 @ nd Wnter et _al., Aann. Rev. Inmmunol. 12:
PPIESAH Y BRi MG aXY L xaupls apredspsaqtivating eazyme), a

hormemef aitoxiigra peptidel divuzg aanedibiBB-ihteiienag bejhide, Br BIRORinctional
rote|.|Sbrary can be obtai ned, for exanple, from STRATAGENE
Prote%ni ng Systens (La Jolla, Calif.). [0107] The human

anti body VH or VL sequence nmay be derived froma hunman
[011 hoNethals dbr producing recombinant proteins in a desired host cell are well known in

the art. To facilitate purification, the stably tethered structures may contain suitable peptide
tags, such as the FLAG sequence or the poly-HIS sequence, to facilitate their purification

with a relevant affinity column.

[0112] A exemplary expression system suitable for expressing the constituent subunits of
the stably tethered structures is the pdHL2 vector, which has an amplifiable murine dhfr
gene that allows selection and amplification by methotrexate treatment. See Gillies et al., J.

Immunol. Methods 125:191 (1989). The pdHL?2 vector provides independent expression of
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anti body produced in a nouse. Such antibodies 'are
obt ai ned fromtransgenic mce that have been
wO engioner ed” to produce specific human anti boPCEESI006/046367
response to antigenic challenge. 1In this technique,
el ements of the human heavy and |ight chain loci are
introduced into strains of mce derived from enbryonic
stemcell lines that contain targeted di sruptions of
the e ggenous qgav chain and light chain loci. The
two fé‘?’heﬁggzé T¢ SeRapatelys flbyitye mefallathicning promaters and IgH
enhagp&s) fi ¢ for human antigens, and the m ce can be used
to produce human antibody secreting hybridomas.

o BB o AL A 5o
stabl@&éﬂ‘aéteﬂ%@rubtvﬁr@' &Bfte Rhowh to oﬁ@&l&i[l@d ﬁ?ﬂl%tart 7Th e(o}”%%ﬁnan host

Lonberg et al., Nature 368: 856 , Tayl or
cell \gpuld qngple qrmﬁ}ﬁressed Jsup@cplpg gqpe n’(gghﬁq:chwuh@mhwglﬁmsylatlon

e I6R6 f
I R T
the digcipse et

zodi ng anti body fragnents that recognize
specific epitopes can be obtained by techniques that

[0113] AsWalillusRAMA b Bl rﬁ'}r/élomEQ:Ell @Hl:l?a? S%ﬁ//e o Bg’ﬁénsfected by

secreting anti bodies o eS|re speci ity ca
electfppogation Wighdingarigad; H%Hyl V%Qﬁ@r BiRNCONPs 2 bertstibzant ubunit of the
stabl rt&ﬁ@feﬁ%rtﬂggfu?%o nlgale@%oh %ﬁﬁ' Bg gxlﬁﬁat ];%qho%éméretrang%cp ioh by
mculmttngrqq:gp iwith lyaedllﬁabc‘:oxéaapngsﬁs()bﬁ 1t methmre&atea Thie blmhys selected

I i be c tructed t
con L8 oo TRy BRSO R SR8 o .
0109] The nuclelc acid encoding the antibody fragnent

Conpugatesiafithp StablyKetheredi Steuctuyenr via a sequence t hat

encodes a peptide spacer, to nucleic acid encoding
011 Nﬂﬁf idn3e
0115 81 RA2el O corfVFL Sl PURALT e g
abovgy 89@ pramplgy druge)| tpxmmlqathmmpqmmpbrameé thdrivenes, cytotoxic

anot

prote@t‘iso %g?lr%%ﬁi @t«tjlgg v afid a*h%g g]lr[ﬁgg)é%q aa;ethS E% C%9g%%d to one or more
subuadﬁeﬂthte@tahly tetheredstrudsiresr OGnjugation usn bé viah forRampRY, covalent

attacl Fxlﬁg o'ﬁ& gﬁﬁgg 8«?18 re 1(fiu ﬁ &DDQI%%%{@%’ c\é\%’ s tlal}feal %rﬁycf!@(yl groups in

the swleechaintsa Wetbus @oh#@tﬂ&naldﬁnl@ﬁ Biafibeused (Hthidtpudpbse, for example,
no acid resi dues

duso'ﬁggne egsrl%ll} 1'0%:{&1813%5 &\[ya%q(lygllégcggllgﬁgg ‘ﬁ‘&ﬁ’lc&g’o Hmides,
maleﬁyideld‘lyaleoxﬁﬁc&ﬁﬂr)iﬁe e$tER cRXAARIBydSak Be ‘1’1‘1(@9 Conjugatlon of agents

a_ hornone, t oxin,
to th% ft y %srﬂrgfeg@{lyﬁ!@e%g?ﬁ qlggﬁcgrtlyoq the activity of each

subusi ﬁ@ﬁﬂaﬁﬁdhn th @ireddiSied B@&&Gl}es '\@6{\;%%&1&9 e BQ daicied g)ur separately to
reconbi pant proteins in a desire are
the sppunits and the subunits then allowed to assemble mto the stably tethered

construct, or alternatively conjugation may be carried out using the fully formed stably
tethered construct or any intermediate in the formation of the stably tethered construct. In
addition, cytotoxic or other agents may be first coupled to a polymeric carrier, which is then
conjugated to a stably tethered structure. For this method, see Ryser et al., Proc. Natl. Acad.
Sci. USA, 75:3867-3870, 1978; U.S. 4,699,784 and U.S. 4,046,722, which are incorporated

herein by reference.

[0116] The conjugates described herein can be prepared by various methods known in the
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the art. To facilitate purification, the stably
tethered structures nmay contain suitable peptide
wo ags/o7Raech as the FLAG sequence or the pol y- HEI/US2006/046367
sequence, to facilitate their purification wth a
relevant affinity columm. [0112] A exenplary
expression system suitable for expressing the
constituent subunits of the stably tethered
art. BdrdtainplE£ S sl tah heh has an 3 .
_anpli f%t’)l%g Ita?r)tlj% :&ﬁ%&gﬁ%" éﬁg’%ncglﬁtbﬁa 411§qu8\%§ “s',lén'? ect g Fonjugated to
a lipidnypch datithe testltng dopjugstehminifor adifoseme N lipSe®ne may

; biatd ! nol . Met hods 5: (1989) .. .
incorblald 1% Bt therbpoul (TR co X RRRRPR b FLRB D o dingpostic
agentpCA e afi 0613 2N AACTINIS 20O 6drfiéf) 36Tably vah@en S6uéthal may Se

. rate ontrolled by.t tql | ot hi oni ne pronoters
coni BRI, 71 o R B e Rhich o s e 2t 4t ppion rons sroup of
a lysing pesgdvfedyrankdithe exypice fmiydncarpotabearc B tibiidl Wra eV fagnostic
fLhe g;tab# .tethered strucfures of are known to orie
hetps ity 264 diagppstionenizanapbe sovalemsly oesiated atith one or more
than evetdublusit abtie: Aslylyexpees sedctiRsecul es to be nodifi ed

wi th human gl ycosyl ation patterns. However, there is

pndication.fhat a hupgan st cell is essential or
(0117 e B i ont P Fomiys o e ot oo in Bieay Ses. s, Wrobel and
Colling, Bithimidacn Biaphfidangcta( BIoBYR1 28 bobi308; ﬁﬁkﬁfbe@gc‘etsﬁgﬁ. harm.
I neari ze

Pharri i AT od T el R ounclo st etcihafintt Ldherms GORDY, 205 10RGL08;
Lundbérghl. Phasthesied 091y, 83112028, XSl £C %ﬁ%c.cé&cg?gb&é Ei@?ﬁﬁ :337-

.48 hours after transfection by i'ncubating c
346; ﬁ@aﬁﬁm & ghe B Nat'b ApsdoSai., -ge‘tx-r@ﬂ@i*)x 20@:60TN60¢4:d5.8s
5,565CTI$.G,3PR804:haA 108, F003/H(d2§94Py a stepwi se increase
In methotrexate concentration up to 5 M Conj ugates
[0118ﬁﬁt he St @bl y Tethered Structures [0115] Additi onal
JpppLicie K1 panesnplgntosmet drompo b.\siliet hemethls, which are

usefulSfor _tiﬁlg’dé?ﬁfe%e§ﬁfrﬁ&%’g, h%pé’“@eé'x (Fé%Eﬂﬁé@gg)\L/gll’%os%%z%, West et al.,

toxi ns, radioactive conmpounds, enzynes,

Appligafiogs 6% Nanojschelpay fo Bins¢chnelgya@00®), he2]5@1d; Ut$167,620,708;

U.S. §,pctaenal (pge [.ugat ed. t 0..one or_pofe
Subuni t's ﬁgfwtg hg’gé?’gﬁ{‘y Q?‘é?ﬁ@‘é%‘% ?%%*&?Pgte? or binding molecules to

liposomssite ferm a targated Isarricr figr therapentisgl diagodvialag8lits has been described.
See, B IR D RAH 00N, TralyP 35 St of sl GmesuiBberkaoem, 1:337-
346; Torshilin stisl. . Rmv.ENat 10 AZhd.|SAKEISSA TRYONE 1 065:8039-8044; Baly, et al., J.

e e L UL s
. S e, e e S o B ST
- St s st 09 .l O

by refefefiCe e carried out separately to

(0]
agent.
£ S

[0119] A wide variety of diagnostic and therapeutic agents can be advantageously used to
form the conjugates of the stably tethered structures, or may be linked to haptens that bind
to a recognition site on the stably tethered structures. Diagnostic agents may include
radioisotopes, enhancing agents for use in MRI or contrasf agents for ultrasound imaging,
and fluorescent compounds. Many appropriate imaging agents are known in the art, as are

methods for their attachment to proteins or peptides (see, e.g., U.S. patents 5,021,236 and
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t he nodul ar subunits and the subunits then allowed to

assenble into the stably tethered construct, or
wa@bdognn2re vel y conjugati on may be carried out PGI/IS06@46367

fully formed stably tethered construct or any

internediate in the formation of the stably tethered

construct. In addition, cytotoxic or other agents may

be first coupled to a polyneric carrier, which is t hen

tab tethered structure. For this

' dt
4 47%%3%023&13%%01%&%53 l-éelre by re Sttce) I\EFTtam AétgahxnergdpethQanolve the
use d6a RRGT cBAAR, cohPlék exldpﬁ)yuﬂg Q@Beﬂa%l@% ddganic %h%ﬁn% 4gent such a

h.are | ncorporated erein by reference.
D T%é‘%?:%‘ﬁ? Lf@g’teég"%é‘%@f peRtigenL) 3 hatent 4,472,309 par ed by
vari ous nethods known in the 30 WD 2007/075270

[0120CTh U%%ldaémlﬁ iéthere str@S@APPWERN raliS AR ERINE Piimagnetic
structure can adi ol abel ed with 1311 and conj ugat ecrln
fons, A §8 eEpSaEg HUhERCL o e PG e BgdiElecsemics of a

chelaigizrdup ifROsiIARG thE LadibRHTE WretiIB ¥r phrAGRAEROS %E%g% Béen attached.

rmretherageutlc agents (e.g., adr such as
Such,a cafrigh AyLpe %pola/w% Jpolyspeghazitle.agsiaderivatiaettion ciiemvatwable

polyhft@icGabsthfle ha@n%ﬁéﬂd)én{ Ertohgé &)dwﬁfcfl 'WGh YE BollRY aﬁ&sxtl%%rogps such |

conjugated to 1 yrosine resi
as, e ’Lféhx gnqjilammetthgc@gsaiql@ (Elamodlgﬂqunetyfmmeﬁqnsaaaetxc acid

(DTP%%' yqx@nﬁol?mlrfegréﬂoWn %F%{ s 11 %lggerrr?it %r ones, polyoximes, and

i'tion apeutic or gnost
the Iﬂﬁ:d@@p}m}mb@ usafil d’q)xa@}lmn'pcseﬁg?anias nm;taih&xg:ﬂib@ét&ﬂinlay be coupled to

th one subunit. of .the

o P R el et APl cp B0 ST iy idseegation

andlwpoﬁmmasmambtm'it;el les is known in the art. See, e.g.,
Wobel and Collins, Biochimca et Biophysica Acta

. -304: , Lundb t.,. J. Ph )
o R 0 s RS o] B g
conjugat@we disclazed @) J.2053240459, @ﬁ*hch isliﬁé’ch@b@ted]by fdfedete herein in its

entlr?é)o 6’311 %ia%%t}sse%tél igct;gsp%uﬁe%ﬂm é?atl&ns xﬁogjg%cf-gggleDTPA and its

mondmathyl Sud cycléhelyPand188) 3yed WRA. 3st@Dnbiopkhs ® th
B ahod WRL IR 8o oszlsegenera] Snergy

6, 379, 698:
rangg 8?%@ e gs}‘j‘t IS utsiullirgnostic npeides spavdiacadgiF, “Fe, “Cu,
“Cupﬁbymﬁﬁ, %63al Py Pz Vet U, Q‘M‘TI‘& Rr &g, ’H-?féagtll él‘ﬂ:'iatﬁ complexed

%Sel ivery or i magi ng, have béen desc
thh §8@ a og’ctwe\mgt@ sefuciy as  mangggeses Hon @nd gadolinium, are useful for MRI,

whed\'é%@ta‘f&?‘@ttﬁ e §t9bl§' t@ﬁx@?é&%?ug%e§ eg'n%od;%%yeg} ﬁggcé'g)&czl 3\2 tein.

Macrpgyclicothelajes %‘»h a@fN QR BSAT Asansh TET Adire gf ussl eithlaearibty of metals
and TaHRARUIE bR phRidhM 5); ﬁﬁ}gq cﬁgn&gfc{es oF galﬂ;mt . ag’g urﬁf copper,

or di agnOStI ag ent een escri
respegtimelys Sugh mflﬂg@e(ﬂ@ OdinplexBs eltb@dde Yeryatabid by t:«Mﬂnng the ring

size tgqﬂg ﬁ{eﬁé %@ﬂntgégp (?)ttg% n%%?&y%cw?’ & %—%%)gc %%%a%%;gg&m;'ethers for
comexihg “~B, mhy e dised.Li posone Res (1 998), 8:299-335;
Lundberg, Int. J. Pharm (1994), 109:73-81; Lundberg,

[012ﬂ]' Therapeutic agents include, for example, chemotherapeutic drugs such as vinca
alkaloids, anthracyclines, epidophyllotoxins, taxanes, antimetabolites, alkylating agents,
antibiotics, Cox-2 inhibitors, antimitotics, antiangiogenic and proapoptotic agents,
particularly doxorubicin, methotrexate, taxol, CPT-11, camptothecans, and others from
these and other classes of anticancer agents, and the like. Other cancer chemotherapeutic.

drugs include nitrogen mustards, alkyl sulfonates, nitrosoureas, triazenes, folic acid analogs,
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Pharm Pharnmacol. (1997), 49:16-21; Lundberg,

Anti-cancer Drug Design (1998), 13: 453- 461. See al so
woL2@7/062306, 393; U. S. Serial No. 10/350, 096; WESI/US2006/046367

Serial No. 09/590,284, and U S. Serial No.

60/ 138, 284, filed June 9, 1999. Al these references

are incorporated herein by reference. [0119] A w de

vari ety of diagnostic and therapeutic agents can be
.adyant ageously. used to _formthe conjugates of the.
pyrigyde grdlae arae Sprlat. (eGs orrdination Rppplar . drormones, and the

like N 8pite¥1s chéiBbthetapeutié Sodhts SERN AN REMIOETHI@sSt abl y |
PHAtr@tJered structures. agnosti c agents nay i ncl ude

ATEHT SRl S NS ntfth Feh (Maely PublishingiCvR 9959, and in

GOODMANSANBUGNLISIANOE TH1E PIERRNEA CORUHEBGAL FXSIS OF
f1 uor escent c%r;gounds. Many appropriate T nmagi ng agents

THERAPRHIWGS: Fiht (M@Miﬂgn Brblishing BodEO&5)rastwell as revised editions of
thesﬁg%lglﬁ%g%{g%.og%eg %gﬁ%ﬂg §h%&o€{%'8gt%s E)éfgs gs.,e Buceil & éxpLeJﬁrSriental drugs, are
knowrriy oo 065101 68 6 art], ahd An&0Be chigugatedtothp stablyerthee®ithuctures
i n .attachnent net hods involve the
descgég& gFl%g&ﬁ@?%fnegﬁ{e({sg{l% LonpreR "éh’ﬁl i ng, for exanple,
: an organi c chel ati ng agent such a DTPA attached to
[0128h dAnothyr elass of theeqtentie afehtScomadte of radichtd|iB&%hat it 0articles

n.ekgder dinada, shabl yoket hered structure w th \
(S“"fr‘g?ji oglg’t T A g‘é‘r ?fn‘ggﬂa Brpaticlps,ffuch py 32%§/3Pb‘é’sc, “Cu,
TGap¥eesSurY'Ag 13, Pactigh Witd) ' Qe e g whRghssp 185Re)
mul ti.pl e copies a | at ] oup . for bjnding the ~ ’
or AgeR SRS Lirbrl 5 o !é’ahﬁﬁﬁfallé[r}g% o ﬁJsf‘“wae%mug)a The stably
tetheréd aei@skes mayHe 186884 Wikl okt REreD LR yﬂ&(/%'rgc?ibg}l%lides using

ol ysaccharide, or_a derivatized or derivatlza
me Phraesceibed farithe diagrastinegaptsdant groups to which can
be bound chel ati ng groups such as, e.g.,

[0128} AYLeRBIY RiptiAE LoALARESh WEteBGbR: 1&5@??%%5 Af:)luorescent molecule), or a

di et hyl enetri am nepentaaceti c aci
cytotogisarnt (& & gordigiidies), cary bswwovaldnglysnon-covalently, or otherwise

ShedtRuPse 0¥ nd ..the |j.k
ass? known to be a_&z}éf ul ?‘g Smtl‘ﬁ?@ép ﬁrbgg’gaé‘.‘ Iﬂ&’aar thergpe utically useful
conjugatt eambaepteineil hydscarpyratiegaqiptedtivoagdner dyabhip the stably

t N tandard chem siries i way
ot e L o S gy e S P tisrS 2BH o Ey
chrofogersl o yesy suchorseponplugital sensieté adeisidieli pleaBeRt ech i3kd to detect

' for preparjng.such. conjugates are_. ,
e 7By kLS 0% 3 S0 985 S s b
termedplavteradintioe; photoitierdgys or ﬁ]it_ttbﬂjla{aénic %&ﬂ)@ Yed gbr% Fa géﬂs.),
< i.Qns_include 2-benzy] - an
g e R KUK R
Progelt@ 98551 vah desoBephs Cheml Beit48 (BIgY), BNEIEYM:ERRE, Rbn&%onal
000, keV. Sgﬁgﬁuse ul diagnostic nuclides may

.tQ. 4

antibpflict hage been doup %@L“%ﬂfw echixes foxabicvingphototBrapy. See
MewSA4I., J. 9hhsuno4M983), PR1T£73; Ydem., -ddhcer RES. g@%)?@h%@%seroff et

1 (o40) exed wth non-radioactive netals, such’as ?
al., Profh dtfe Sead i e BAC 1§86k BB i$7a1 idame Rhotdohent. BhotdRiql. (1987),
46:83; Hasan et al., Prog. Clin. Biol. Res. (1989), 288:471; Tatsuta et al., Lasers Surg. Med.
(1989), 9:422; Pelegrin et al., Cancer (1991), 67:2529. Endoscopic or laparoscopic
applications are also contemplated. Endoscopic methods of detection and therapy are
described in U.S. 4,932,412; U.S. 5,525,338; U.S. 5,716,595; U.S. 5,736,119; U.S.

5,922,302; U.S. 6,096,289; and U.S. 6,387,350, which are incorporated herein by reference
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when used along wth the stably tethered structures
and carriers described herein. Mcrocyclic chel ates
waeah/0aR70NOTA, DOTA, and TETA are of use w th BCUESE10086/§46367
of nmetals and radionetals, nost particularly with
radi onuclides of gallium yttrium and copper,
respectively. Such netal -chel ate conpl exes can be nmade
very stable by'tailoring the ring size to the netal
interest. O her ring-type chel ates, such as
lnﬂﬁﬂb WS i ¢ pol yethers for conpl exi ng 223Ra, may be
used. 101221 Therapeutic agents include, for exanple,
[0125h dnetheainapehodirets B8 nsueltoasinydtd 6l mRtHedk Aidfosed herein are

hra cli e | | ot oxi ns, taxanes,
useiﬁﬂ% cf fggry QE' Ilﬁ\lygh rﬁ]@erag@ﬁwntermlpgi ‘B¢ delivery vehicle can
be a@wb{)ztdtlﬁﬂ'ib@ btddtSre vk hh mt&?xtahﬁﬁﬁ yaﬁﬁf;b(%ng%ﬁ&%o(}nzﬂﬂ %used to human

Oapopt I cC_agents, partl cul ar I ClI'n
Pm‘ﬁ‘@lqﬁ’ép %gﬁ f~ g%%ﬁllm @ttrq%due@hmattbptmms Amexhnplhef an a;
0 g‘uﬁl@ﬂbf&mﬁ&u%@@
eon I@ql QMSEB?GI?T{XIEGT apeu | C Q%BDDI//VL CL

and the |ike. Oher cancer ags
wheye il | ard hP2 prsduwmnan protamise 1ankyHunswl frotatiee 2, respectively; both

i i T T B

7093474 HW5a fene dheraplyat 3:ri9h wo 2A06)aAincexan b £24L48, coristruct of use

woulESTONEE 8, Ul 5 YRS SERLETORH] i wous

proviigl foNCESj velRabhfrdgner(ti/bakh E’mbymglal Hi@ndnoprofk@8he forBAding to RNA.

The %%% %%}&%N@&lht%&ﬁw '@}g tpfﬁ%d%#ﬁp}sé-?%gdg;@ggsemahzatmn

into tsgetedells, ash&revhélﬁdlcedalbh@ﬁ Bo@id RNPASE ARG At6& i Mrendosomes and
utic agents, such as

bl e .chenot her ape
rel easacE fte S¥ipfhong ATGY, edpe chémistn it B ohethsiexisteioe of
intratitdecl 4r, diafldéByndidn G0N d#APLaTbel Aot ﬁ%seﬂt Q?r%‘tﬁ&%t g‘fﬁfﬂtlon to

descri bed herein using nethod

u
dellvﬁ%ﬁﬁﬁﬁﬁlt thesepqnstrpets gy alpebe @fu%ﬁl 1as tarpéted delivgy o itheerapeutic

ened OF DINA GABERST Aridther AFHaATUGE sdg, b
£ {)such as 212Pb, 212Bi" 213E;|13 fkmhfgg‘&g“’@?ﬂr}’m&mng
intrabadigy hich gsthe: PIRipInanalzrof RISA] inlRBEs 06 Mdstion 67 Ca,

89Sr, 90Y, 11 'Aga 1251a 131l1la 142Pra 153Snma 161 a

Therl;?@hlﬁaak@ﬁgy 177Lua 186Re, 188Rea 1s9Re) a or Auger
19

ctrons (such as 111In, 1251, 67Ga, 1910s, 193nt,
, 195 The st ably tethered structures may be

a% PRSI anRASTiRe of the above radi onucl i des
using nethods as described for the diagnostic agents.

[012@]0n1294)]1nd3emhod1ﬁiﬂnfs pepblyieteeed shiinng aﬁdﬂ%ﬁe bRBdre other
ugrescent nol ecul e), or cytotoxic

theragalétfﬁ aéepgs r&ay gg aﬂlglg}lﬁtpgdll tH&)subjesh speh any aqttgmqulth cancer. Such
agenfBRQAaX By adfiHidt¥red Gh 1R ﬁ%vﬂﬁﬁanﬂ§&gﬁhzﬁtc%q1p\@s{tﬁng h Benerally, this
will %%Fa%@tag }xg g;:?:gogtgrggqi{hg{ Sx% es;:e?lrtlaﬁy free of xmpuntles that could be
harmful to humans or animals. One skilled in the art would know that a pharmaceutical
composition can be administered to a subject by various routes including, for example,

orally or parenterally, such as intravenously.

[0127] In certain embodiments, an effective amount of a therapeutic agent must be
administered to the subject. An "effective amount" is the amount of the agent that produces
a desired effect. An effective amount will depend, for example, on the efficacy of the agent

and on the intended effect. For example, a lesser amount of an antiangiogenic agent may be
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conj ugate can be obtained by incorporating a
phot oacti ve agent or dye onto the stably tethered
waregoreres. Fl uorescent conpositions, such asPCT/US2006/046367

fluorochronme, and other chronogens, or dyes, such as

por phyrins sensitive to visible |ight, have been used

to detect and to treat |lesions by directing the

suitable light to the lesion. In therapy, this has

been terned photoradlatl phot of her apy, Qqr .
reqmmq]oﬁog Fpatamgns of Hé)(ygﬁlgp astig @ogcyﬁog,t sugh as (rgz&gfaf degeneration or
endoB@g@RY%MereEWE%%n%ﬁb&{ﬁR% N SEHER A E’%?E& to reduce or

(Libreria "Progetto 1985); van den Bergh,
ellmlBﬁﬁetaeﬁOhd(t!l%)OY to Proygot OISR ity TCkSiASkINgEn AN etfective amount of a

po 040 Q3 63 SRS oL 0k AL PB4 el
thoxhnﬂhﬂ@ﬁ_ (1983), 130:1473; idem, Cancer Res. (1985),

45: 4380; Cseroff et al., Proc. Natl. Acad. Sci. USA

(1 g§n1 Phot ochem Phot obiol. (1987),
46‘:92%)‘”}@'35% ™ brog. din. Biol. s, (1989)

288:471; Tatsuta et "al ., Lasers Sur (1989),
[0128]: ngertap'epr@gpqiml@(ts ghemot@gw@g\atlc( JEFp mag he ggggmstered Anti-cancer

chendodfl2 ccaggﬁtslcﬁ'%@é ARARR Gut #0Rbt GRILQRS RfifordusRil, bleomycin,
cont enpl at €d. Endoscopi ¢’ met hods of detection and

busutfha rcamptethecing ek dplattn, chlotamgpudil, gplatin{ CODY), cy010phospha1mde

sioa§ira e i R0 ey s

(VP 1) ehaimes gk pmtanemnh@mb rhrﬂtilyltwref mregitibisa i fagfanide /rmmthamme,
melpg% USZ 04%3%? n{ﬁ% ! ESbélb%ﬁt ﬁlrtr%g ea Cé%g(%gr]r?ghg&r%carbazme

|hen € novel’ cons
raloxifeae) t@ﬁﬁdﬂbﬂ; takol, eemeazoloawitlal(arf aquebas @a‘treoif REIC) érapsmdtinum,
erapeutic |. terventlon The, del

vinblyaiipe el mafhorEa, WPgHTyre o Fb THIo P ATTPE Ve e of the

foregoth® QRématheapditit Bgehts bf Wdi 4pgindoiEédious dEghnisminokide, but are
prot am ne g pept i de of- 50 aminpo aci.d r.esi dues),.as

not Igpiged 05 8FYCIOYI-AlBaFBRE G amAT D e, G5 i G oHS aRhogericin B,

amplj‘aﬂh}( "ézgéoﬁaxﬁpaﬂlﬂpg@i@m/ baditridin Wachiin Bhttafei®; ﬁﬁ@ldzole

wher e and hP2 are human pr ot am ne and
carbmwﬂm, @pmcefnm@, oefaglay ﬁe@??wCfphﬁe%mﬂnéaiﬁfmlgleoﬁeﬂnmne

! d,
R BRI OO O Sy saniaass s

clotrmﬂdlzoi@@lomdﬁ)i dmcwlmpp@r@ﬁolaneramre@v%wwvﬂwmug@, flagyl,

L
isonifazigg nmnmﬁazcﬂad@nemwpm h@mmmhpmmwm,rimefzghd,bnn@pnrgem
. to BNA .  The mul t
miccfiryinos i Aeblit, PRl RERE hetlybn, ARV, fdffantin,
nystzttﬁf getltarivirs pxadiling phﬂ@mammymnmh&mlﬂMyphﬁamumMpersclllm-
d|3300|§§ed in.the endoso

A O A P ORI, sulfasalazine,

tetraewlﬁieﬁﬁeébrﬁfzoﬁ tobfdrhpdin) telvidlate, thlisdflated, démbthopsin sulfihdhoxazole,
hP2 does not present oblem In addition to

alacyclowr, vancomycin, zanamir, ang zﬁ{lromycm
[0129] Chemotherapeutic agents and methods of administration, dosages, etc., are well
known to those of skill in the art (see for example, the “Physicians Desk Reference”,
Goodman & Gilman’s “The Pharmacological Basis of Therapeutics” and in “Remington’s
Pharmaceutical Sciences”, incorporated herein by reference in relevant parts). Some

variation in dosage will necessarily occur depending on the condition of the subject being
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delivery of RNAI, these constructs may al so be of use
for targeted delivery of therapeutic genes or DNA
wQawaciome30 Anot her area of use is to apply thePCT/US2006/046367

technol ogy for producing intrabodies, which is the

protein analog of RNAI in terns of function.

Ther apeuti c agents Pharnmaceuti cal Conpositions [0126]

In some enbodi nents, a stably tethered structure

and/ or one or nore other _therapeutic agents may be
treatedd T ke Bersgrbrpspensible fpy adminissigtinn yall ginganyyj vent, gptepmine the

; ; adm nistered in the form

apprgé{hgﬁg?sﬁa%ég&ﬁ lglgﬁnglgarlrpggesﬁieﬁ?ons. Generally, this wll

entail preparing conpositions that are essentially

f rHermeresnpurities that could be harnful to humans or

animals. One skilled in the art would know that a

[0130] 2bPROSHE i HormeABPOM hir@RseCth elfectibilesy it cthétchiefotherapy
subj ect by various routes including, for exa

. ( npl e, .
agentss and gonseapentbyn thayaare frequently used imePhinaHgR tipatmpepts 7frednisone
and ({l%aﬁﬁiﬁa@bﬁb SIRQG PR & coftibolict &8 hoMBoAED Ll*}b%ﬁsftin% such as

e

erapeuti c agent nust be admnistered to
hydrexyyjregesterane caiirpate; medraxypiagestefoneapataten i megestiql@cetate, have

beendBEH tn E4RE sochHH %géo Qtnqglsér{del'egg feGlros i} spEh 86 HieYiBistilbestrol
anount “w epend, lPor exanpl e, on tﬁe efficacy of
and ¢thinyhggradioldrage bren hsed intcanchesisushfascprostatg caneanphatiesirogens such

| esser [ ' '
as gt D HRATE o Rt bR 9 BRS AHEEE ARtopEncibots
testosfereneprppiophtestndcfhaorydidsicoome Iswve lsasheen cstdin treating breast cancer.
degeneration or endonetriosis, conpared to the anount
reguired for. therapy in order to reduce or
el ?‘ﬁ?’ﬁ’gfz'éesgs?%?é}%er%umr, or to prevent or reduce its
met astasi zing. An effective amount of a particular )
[0134} &mterfain cmbegissints, enthangiogeni¢agenise swdt asranginstatins pagplostatin,

f hods, . . . i _ g .
s A R g 0SB gLy i s vascl
grovehdagbhantipdissi antadidind sintfagdibe antfilki stdbedies and peptides, laminin
pep t@{1?%) %t?rgpl%%{n Pé’p%ﬁég,gprig%%%ggﬁ Fetiogfor tixﬁliﬁ{toﬂétsgsbslhlg gllgér#gl%proteinase

uor our aci
inhikiuss ihepferemypitedasinng, IPc &0, KompHf tthromistspondinp2+amdthoxyoestradiol,

cisplati CDDP) , .cycl oghosphanj.de, ctin cin
prol{jbentibh Ao SRR AR e r GoEo1, SEEiR AR Fiosny
poly86IpHAS; aftliopssiiale, (nEfédbh-alfhal Rebithydhof,NU145156E, 16K prolactin
transferase i nhibitors, tggﬁr%:lllltabl ne, if

] sfam de, . .
fragrpgeh Lérmitignihalidomigs. pref g mﬁt@iea?%’?’-‘??(% Ghestatin, paclitaxel,

accuty %Qbﬂﬁt’inﬂi&éi@%ﬂ ScriftirleS BIOWSIYRin, AGVRI PAY, iphftelet factor 4 or
“raf oxi fene, tanoxifen, taxol, teémazol om de (an aqueous
minggychinemaylef user anspl ati num  vi nbl astine and
nmet hotrexate, vincristine, or any anal og or derivative

vari@iinoodulBors

[0132] As used herein, the term "immunomodulator” includes cytokines, stem cell growth

. factors, lymphotoxins and hematopoietic factors, such as interléukins; colony-stimulating
factors, interferons (e.g., interferons-a, -8 and -y) and the stem cell growth factor designated
"S1 factor.” Examples of suitable immunomodulator moieties include IL-2, IL-6, IL-10, IL-
12, IL-18, IL-21, interferon-gamma, TNF-alpha, and the like.

[0133] The term “cytokine” is a generic term for proteins or peptides released by one cell

population which act on another cell as intercellular mediators. As used broadly herein,
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foregoi ng. Chenot herapeuti c agents of use agai nst
i nfectious organisns include, but are not limted to,
waegoclozseire , al bendazol e, anmant adi ne, am kaci n, PCT/US2006/046367

anmoxi cillin, anmphotericin B, anpicillin, aztreonam
azithromycin, bacitracin, bactrim Batrafen(r),
bi fonazol e, <carbenicillin, caspofungin, cefaclor,

cefazolin, cephalosporins cef epi me, ceftriaxone,

cefotaX|ne chlora ni. col OfOVIr ro(r), ..
examphsra IR FEIOEY HPRRAR s appolangy, gy fBGRt 4id traditiona
polypepBiid fibirhdiibs. HRKMeM @lhid?x?l th€ 6RORAeS Sre watlhh@x@ﬂ@ids Rech as human

t hronyci n, fIa uconazol e, yt 0si ne,
growlbg@ram@t N-methigr ¥la W?xandéw(ﬂ‘%?@“ﬁh hormone;

paratt} | RENERone ﬁ@%)ﬁﬁé dinsﬁlh{ FEABAARY; ?ela:kiﬁnﬁt'&‘élhﬂn glycoprotein

toconazo |nconyC|n |IneZO|I neropenem
hormuncosurhcls églllniermwdaﬁmﬂahommq (FSHa, thymetiq ineplatigihgrmone (TSH),

t
and lg%?rﬁ%%' %errggxt)é f hIQPatm %xg %ﬁg%@y%rfhfbstamﬁﬁ fidtoblast growth
factonqnbmnd; plecenl rbmtaganl OB proteiatioamr anq:rosnsffa@gt-arand B3; mullerian-
1nh1bétqu g.g)g{]ag%ﬁ: ﬁléo@stetagg)H](gdtr%url %Qso%{yecd C%E tlﬁgj %ﬁ{ﬁ%ﬁ%@ Iv‘.?lscular

zo1e tobranmydin
endottdial gloattle factert; aégrix; ehrdmhapaidtmg(’rl“Pm)smErﬁ/a gectwr@(f'azfotsesuch as

NG 5 RSPRS00 L o and

TGF2@MnBh1sd-liRé EAIWthdR&3HE and Al Cerythddivu (EP(II)’; @seoimaluctive factors;
ht

those of skill in the art see for
interfeppRasiuch ap intesdenenribr-By %%éf colopy 6@%&%1&%@?%@1‘%&%011 as
mactp gﬁ#@@@#?ﬂi @3&3?1 %ﬁo@ﬁeﬁ‘eﬁﬁ' b ICEY (GMECER); and granulocyte-

fon's Pharmaceuti cal C|ences i ncor por at ed
CSFKGF@SF): iytorleiinsits) mhragﬂbﬁamblpan@ ILSphe-4, IL-5, IL-6, IL-7, IL-

om0 TP e BaecBe s for oo, depAnd e s

GM-LHF M-CSEF] BPRCAISRMAGr (RI638 7angmsaeatns; throffbespendinendostatin,

responsi ble fo dm ni strati.o vent :
tumQf Qe BT fECtpReAd %ﬁp r%fp‘iﬁeﬂt"@fedlbgﬁg?%?’ %Yﬁ@“ AUTRd proteins from
natu¥ Bh186ss or IS HREEIMbih A3 LRutd £1AHi610icdlIeEHvs equitalents of the

I ncrease the_ effectiveness of other chenotherapy
nativggeneance gxipkitsisequent |y, they are frequently used in

conbi nation treatnents. Predni sone and dexanet hasone

[0134] @h@fﬁ@ﬁﬁie@ gex@éraﬂjb hét Bahembaittchats o Restuit Pnbgertdffestor cells to the

such as I oxyprogest erong ca
site oRRNCTIFIeCHBEEIEn & HECRUGRE IncHAe et oy imited tgy BANTES,

MCA@Vﬁ[IP p—%&ﬂha USE P 1 Bbt4 ARaaPS 00 fTH WRiIGRIOHTRAH Wﬂm'éitzﬁgmze that certain
breast trogens such as di et hél stil bestrq

cytokings Asgl alsesknoxyh 9 hays\chemwatiragtanheftects apdepdd él?@ﬂDea‘éaSSIﬁed under
the tgr[n‘i’ §ﬁé}hﬁaﬁ@§‘ CinilA HRSERRIERSUAGRDduIaRT taﬁmé% &RYRp in their
een used I n cancers such as breast cancer dr ogens
respeaiiole memberest ost er one propi onate and fl uoxynest erone
have al so been used in treating breast cancer.

An géaggﬁﬂﬁ§éesthlewym4aokc§dioimm'unotkerapy

[0135] In some embodiments, the peptides and/or proteins may be of use in radionuclide
therapy or radioimmunotherapy methods (see, e.g., Govindan et al., 2005, Technology in
Cancer Research & Treatment, 4:375-91; Sharkey and Goldenberg, 2005, J. Nucl. Med.
46:1158-127S; Goldenberg et al. (J Clin Oncol 2006; 24:823-834), “Antibody Pre-targeting
Advances Cancer Radioimmunodetection and Radioimmunotherapy,” each incorporated

herein by reference.) In specific embodiments, stably tethered structures may be directly
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[01311 In certain enbodi ments, anti-angi ogenic agents,
such as angi ostatin, baculostatin, canstatin, nmaspin,
W@rao7/HOYR@ anti bodi es, anti-Pl G- peptides and PCT/US2006/046367

anti bodi es, anti-vascular growh factor antibodies,

anti-Fl k-1 antibodies, anti-Flt-1 anti bodi es and

peptides, lamnin peptides, fibronectin peptides,

pl asm nogen activator inhibitors, tissue

met al | oprotei nase inhibitors, i nterfero
taggedrvish aéenhpﬁome of pse gnd agrpingstered e, ﬁﬁeéls% oIP flternative
emboli HEHQO?%M b)%ay b@ E%Erflﬁ@i'e‘a ih @l b 24k B4 Rlethod as discussed

OXI am otr azol €, 1, Marinastat, pentosan ,

abovgoisygﬂ bimtewic papldeoRo ilé?lildwﬂrzt isj tadiolgbsladrang)| ipiested after
admlﬂfsgahg% 3y bﬁégfg gyjségg}f’éﬁieré& tﬂe%ﬁt' chalizE?Qm@tszte of elevated

pent oxi ine, genistein,
expréEbanéiﬁ(ﬁbe dinelsed tissug, paclitaxel, accutin,

angi ostatin, cidofovir, V|ncristine bleonycin
[013@%&?2&iveqls@tgg%se&seﬁﬁ %Ioﬁ'ealhn%r dlsé&&i)ﬁé/s%le i GudYubsreHot limited
se. | nmunono Xl As_used herei.n, %3h derm.,
'“]inl;nlﬁﬂhonf)'aBi B MJ (s eok i Wes'"lst e G IPPgr'Gih A,
faﬁ or 83 t o6 sm h apgi_etisos, f achar 813pgueds 59
hit er%’gukl ﬂg bny illgtl %&tl %ge fgggt E)E Ra, ' Ac, mre
758e i ?ﬁAs[ @‘éitmﬁ’%M()e l‘ﬁRh, "ﬁPé; {'éPon'$’ray, %an'&"lr,y)g And 1919 Aw, and “'Pb.

tem cel I ated
The Befishie PRt fepRaSRhRIRS AR Puretit 108K ola s 000 keY,
preferably i ,11f1 e Bngéd 6010, 2(]O|.ke\l|.ﬁ)r ahLAd@r ehhﬁéﬂ.lOO 2,500 keV for abeta
i nterferon

.and_t he I|k 101331
cmitiepyapd Q01 SROABEY; 2 a0 GIEE i R MRB pesp R 2 of useful bea-

partiORRirhit@Se MlIRIRS Bkt ﬂwfeemy eeld oo rﬁweqﬁembamp 1804,@00 keV, and
another. cell as intercellul ar_ nmedi S\t ors.,

mostgrefeartly REP2-300 kedb Alep prrivirer s radionyslides S roagally decay

wnh%?gapleﬁﬁu i Qi Pes ekiiﬁ]Bl'éd@olsS@T@ACﬁ@ RSB0 E9MERN-103m, Pt-
row h fac ors and tradit ol y eﬁtl de horm)nes
109, IIIn-dllllldSbJ-léﬁDhg 28 pidod g oQFﬂggmaaréi' I5718¢+ Resry shsreies ofipgpful beta-

{ e Q e
part gﬁr ity ﬂggwtﬂﬂg J}merﬂﬁlér Iﬁ%ﬁbw M(hk V, and most

or m)ne par at h yr0|
preférablyoeie, ket\h;Alea prﬁerr«adwwlradnonmhﬂeﬁ atispbstantiadlyi decay with

geneg'{t? oﬁ?fg a;iPhd-p 1¥f‘ég pé@cﬁgﬁbonngﬁ]d@ qgﬁu&% %tﬁt F}%txiog Sllgllrr}]lgérdﬁtg 4 le)y- 152,

or none
At—2(lT,SBD—212 amm;m-mzmugzmrmm etxmzs Feal At-gt ByBik213 and Fm-

255. e?ﬁtagr?f\fa% OStfilggﬁl? %1 IP)F A gcgeg-gl 3 g%?(g f:tnuc:luize?l rreo?referablyZ 000-

10,008 &EVSirforé pfetf@ﬁblay:amt) 8,080 kieWl, hed st picfdrabilyt4,0ap-7,000 keV.
subst ance; nouse gonadotropi n- associ at ed pepti de;

B P B S LFAE ol A AU 58
radigittthustherdd-d e topitsaé B ébughatlﬁﬂllﬁe ﬁmba‘tmn;damr sapphoofhatgparticles and
rovvthfators such.
g ays:F2p R %@A}Fﬂ %% 3OrYFny °raﬁﬁ38“d? psmg ?’(}"t ﬂfeg?}gige%eﬁt p-
brorﬁcﬁﬁ@)am@&itﬁﬁtﬂdbl@idmﬁan‘n&hﬁﬂtﬁr&petm adié (TETAI)SARemhtlaﬂy, 9%y, which
interfergn-a, - and ; qny stlcrlmla{)ngyfacto
emlte eg,ggyrggge petgéa 1c1e can be coupled 0 a peptide ibody, fusion protein, or

fragment thereof, using diethylenetriaminepentaacetic acid (DTPA).

[0138] Additional potential radioisotopes include ''C, N, '*0, "Br, '"*Au, **Ac, ',
1331, 77BI‘, ll3mIn’ DSRu’ 97R11, IOSRu’ IOSRU_, lO7Hg, 2°3Hg, lZlmTe’ lZZmTe, lZSmTe’
|65Tm, 167Tm, 168Tm’ 197Pt, 109Pd, lOSRh, 142PI', M3PI', ls]Tb, l66H0, 199A\1, 5700’ SSCO,

Sicr, ¥Fe, 7Se, 2'T1, 2°Ac, "Br, '®Yb, and the like.
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macr ophage- CSF (M CSF); granul ocyt e- macr ophage- CSF
(GW CSF); and granul ocyte- CSF (G CSF); interleukins
w@ baogp7roch as I1L-1, IL-la, IL-2, IL-3, IL-4, PCFES2006/046367

IL-6, IL-7, IL- 8 IL-9, IL-10, IL-211, IL-12; IL-13,
IL-14, IL-15, IL-16, IL-17, IL-18, IL-21, LIF, G CSF,
GVt CSF, M CSF, EPO, kit-ligand or FLT-3, angiostatin,
t hronbospondi n, endostatin, tunor necrosis factor and
LT. As used hereln t he tern1cytok|ne i ncl udes, .

[0139]r &n enother emhedimentspardiosRRsHEsT 670 P¢ B3R, Lb6 Atidirign ot the

radlogﬁ'l sitized ICLH F&uff e RcOOEGREEY. Foddidsthsiitbls\ué 8acabed in D. M.

nat1ve sequence cytokines. [0134) Chenokines

Goldgehmee £¢d.y, GANCER THERGHTY MEEEHL RADIQLABELEL ANHRQDIES, CRC
[ essi on.

Presséﬁbsgt %Pelgﬁl ncfgrgmtalf@ul%égﬂrhg)}ﬁ%{& I'm fl eﬂ(%eetn g%‘eﬁ ANTES,

MCAF, M P1-al pha, MPl-Beta, and |IP-10. The skilled
[0146) The stably ﬂether%i:asgmuze thah hes & Beroa; addepddenged samigr or thermal
neutr%bsa%tl Sq?thtepap %ﬂ\/l QHQBE et 1§E6ﬁ8t\§aﬁnﬁo%%1d it will be

al’so assi un the term chenoki nes.
advaﬁiagédnmrdowalt hmltrmmargemmmmmmattmatml@hre pefoire pentron irradiation

| ntheir .re
is pe&égpg lgﬁlan&%aanoli)e n%f%%% tt%ar/ g%HE %%@Ro&mapﬂ)ﬁ@g Pfe ligand. See
U.Ss. mb(Nh nEW‘ES‘Ri foe aplepdripdien ofitbis@engrabpanciplentigr ¢ranyfle, boron

e radi,onucl ide ., ther or, .radi oi I :
addefyly st bt o b g AR gl (RBREEE EaPYe proparad with
carbb:tyl fGREtiRIs o‘iiqmamhu& c"ﬁﬁﬁﬁl m@twelﬂkﬁ&ﬂn @il theSinta Alteyhment of

CGol denber g 200511 : ﬁ 46:.115 127§ 1 of the carboxyl
carb‘G&PE%Woae?%}“S’f suft ag amigp e 510 B SEIEVER B Y3l Y
grou @gf tﬂé%.‘w‘bd?gﬁetst @?%hﬂﬁﬁgtl&dm@ﬁmé‘ﬁ?ﬁ €lie carrier. The 1ntermed1ate

i oi mmunodet ecti on an nmunot her a
conjpgate ihencenmugptsd & we@ytlbgg Readmipjstag &XPFP’E COHJ“gate a boron
adde‘gﬁtfé’ g&tpﬁx%(fb &HeARhindugbh %S(ﬂaﬁ&ﬂ Hd BéB%rtéB Yo Rflioactive atoms which
I rect 2007/075270 PCT/ US2006/ 046367 tagged
decawbtyrﬁlahar sissianoopseduse highly sgvdc.adieriniange eiectso a
subject. In alternative enbodinents, radi oisotope(s)
..y be adnministered in a pre-targeting net hod as
Kltsdiscussed above, using a haptenic peptide or |igand
that i s radiolabeled and injected after

(01444 ¥ s STTP QNGRS SRS ES ST & omHRongaFs suitable for treating

AbhoGhdaRehdal E&?ﬁ&ld =nfl Exdifplaty Bit¥magleN@irest least one stably
orde%res& oﬁ I n ls he di s%agsed tliig%gbt[msg Radi oacti ve,

tethérsd stopetyray défiag canepositianeganiri B serRogents de alminisigten is not

fomﬁ%ﬁt&& (s %vel'% g?ét%ﬁg %1(1)1{%91&1 (!ahlaf] »suél-] 4d p,Ol%i' aghver%,:les&wce capable

of da_llmtvglg thé kitxonipopents ttg_rgggm;om@ ggthg:r rqlgg may %gp]@ded 'One type of

o055 % 3 R 5351, S

compOdition ift0Ghe bodwePaisubgend. Iabaltion Bneicehmay plmtheclsed
radi onucl i de preferably has a decay energy in the

[014{2? e 18{ cgrgp&g)en% 899 bg %Xckaged together or separated into two or more

separate containers. In some embodiments, the containers may be vials that contain sterile,

lyophilized formulations of a composition that are suitable for reconstitution. A kit may also
contain one or more buffers suitable for reconstitution and/or dilution of other reagents.
Other containers that may be used include, but are not limited to, a pouch, tray, box, tube, or
the like. Kit components may be packaged and maintained sterilely within the containers.

Another component that can be included is instructions to a person using a kit for its use.
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preferably in the ranges 60 to 200 keV for an Auger
emtter, 100-2,500 keV for a beta emtter, and
wd 2000787000 keV for an al pha em tter. Maxi nUNPAPT83006/046367
energi es of useful beta- particle-emtting nuclides
are preferably 20-5,000 keV, nore preferably 100-4, 000
keV, and nost preferably 500-2,500 keV. Also
preferred are radionuclides that substantially decay
with Auger-emtting particles. For exanple, Co-58,
Fornmalagipn apyd §dminisgradis®y Rh- 103m Pt- 109, In-111,
Sb-119, 1-125, Ho-161, 0Gs-189m and Ir-192. Decay
(0148EhEE@B1yOEtHeR&RT sthuchfbd indladih Cheir EoHjhEdtag niichd fieher formulated
are preferably <1, 000 keV, nore preferabl <100 keV,
to obdgid capppsitiope that gmh}de@ma qQFgnore thgn%ﬁe@pgql Lspitaple excipients, one or
mord AHiGSHAE llﬂﬁ@@leﬁﬁa&' st A ihAidY o8e&Y dsB can be accomplished by

generation of al pha-particles. Such radionuclides
knowmmeﬂweis td preparephrsmapsuticaldyjuseful dnsagesy whepgbythe active ingredients

o Bl e e R D, A s o

mormplaimiacaltmlaﬁy ;sartablc ercipientst iSterile atiosphate-buliered rSelme is one

exangprlﬁ 862 b g a(i(eu allgrn gjlt(rgrg%te&g%é? i gﬁ.‘n&r s%ﬁtg%%%}%)b?tiare well known

to thb&tliddhe baar Sex,aasrg] Ansébal., EHARMA(EJWIQD@MGM@RMS AND

o B 84050550 {5 H PRBISBET 3

REMNGTONES FHWR MI@CERI TIGWS , SCHINOESC b$th Ftities (MaclaPublishing
pro r t.i de using, the.chel ating agent, p-

Com Yrg Q ﬁ“&ﬁ%ﬁ%ﬁg‘ﬂ g’t‘ ek hyl ani net et raacetic acid
(TETA). Alternatively, 90Y, which emts an energetic

[0143¢ tI&e pa¢feired eouts dor dlﬁniﬁfsuﬁh&d of mea:onﬁzmsudms dasdribled thgrein is

fusiqn proteln a r eof , u . .
parep trn?ﬁt’éaraet R paiEpLHARER e dbF SOTBRERP S P gg formolated ina
unit AdsHge gi@@iablkoﬁ)%tdu@h af 26610ti60 sMBFEsicCdraeulkibf, inladdhciation with a

150, 7 | 98Au, 224Ac, 1261, .1331, 77.Br, 113m n
phergpRatiai pocaraba oxggisRl, SudsiPioRSage MbsiERify fontoxicand

1 h9ARY 1&Q>91Pd 1
T e T
and Blnak's selotien. Posaquenys FacipEatysuch7p fixed pgyend ethiyl Okeﬁ@ may also be
used K fgﬁ'eélfr\gxéggem &755% Zlgxt?&y i/S2RR6/ 'ﬁ@é@?pleﬁpﬂé? EortBin minor

a radi osensitizer can be used. The
amoadtshdfaddltwres sixeh as aiFleaesshatienbanesdsotpnisitytani ghemical stability,

ef fii [
e RGBSR 88 SO0, BRSSP 2kt o
admBABDloABRtcEsAdINtBOPlakd. CRC Press (1995), which is .
i ncorporated herein by reference inits entirety.
40 .1 et .
R e
mtrat\/feﬁowqogdmmhdtranonrvﬁﬁ Ifgr dmmplé,bolusvijection oneomay@us infusion.
adv u

Comgiiai ot oAb s A HERAE cbShplitm, Tl fn amputes o o
multifdodé caitaiaers, ivdthpat zﬁdﬂeﬂtpdeseﬁiaﬂ&ea ﬁtom;mamdms can also take such forms

accel erated using an, anti boq t hat bi ndﬁ' Eo thda .
as qupé‘,gﬁans, &8 tions of emulsions in 01 ¥or aqueous vehicles, and can contain

formulatory agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the compositions can be in powder form for constitution with a suitable vehicle, e.g., sterile

pyrogen-free water, before use.
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U S. Pat. No. 4,624,846 for a description of this
general principle. For exanple, boron addends such as
weaoborames, can be attached to anti bodi es. CapODUSI86046367

can be prepared with carboxyl functions on pendant

side chains, as is well-known in the art. Attachnent

of carboranes to a carrier, such as am nodextran, can

be achi eved by activation of the carboxyl groups of

car bar.anes

[0146&ar ©;COmPOSLLONS n%%g gllplggﬂlg‘e?%doﬁ{kgwg%% f‘mé‘xﬁé oPthd Jz)(f'utlon should
be in thenpugpad g 6 @o Plfe pmfbiadegH o4 toe’r‘ Sadimerdpenuyiation thepdof should be

. h | | .
ina o Ve 7t SR e FRTE b AR LB E Sac e i
(hydrsdyraéthyl) ataiyorhythahe BCl @nicisitoand thefiked dfdricghtentrations should

vein b G HARSE T Bkt b R b g, o

sodiufitd il o potads @@ bhidgide 91 a dbA@RAE1ioG ofl56 &ass@l niNIS Queeffective

in a patient. Exenp|ary kltSﬁ‘B cont ai_n | east one
amougt gty fabiligingacert swich e ehicsroly qIbymin, & ffp aigtorgent,  gelatin, a
protaﬁ:ﬁm:t & UaNDFERSBRRE MRy 2o RABEINGES]. 8ydtemid fdnfidistration of the

fornul ated for delivery via the alinmentary canal, such
formyatef pompasitige iy Wrcyllyanasi@\ﬁve@' ivppierhese days gePncet Maek if 2

humam%g ‘fdgh spme%a%&y {shiswgpaﬁaﬂaa&t 03 Ehés%ﬁl? 1&tRY%re %tructures

eVICG for applications such
Alterativehy, daile a@mud%ttatm@rly us¢fyl. aUsgallinagmmﬁaﬁtlm isyeeithes

he body of bj ect .
tear e i on G TRERV R L "Csea. [ 0142) e ki

conponents may be packaged together or separated into
[0147] Ihegommgsisions appyrba admigifterrdia 3 marrnnglowbcmwsmw other

paren}c%%lp %?ﬁgz > %%\F&B%egﬁm\{hi@%?m;m% oﬂtlﬁﬁﬁﬂ ﬂxﬁlsmn or by single

ations a CO tront
or mtipledoluses. oMeﬂBIds nsefud fitrithe antibddu«ts qmmxmhmonmnwa can be applied

to the(ﬁqrrmosglonggl herexrliI i g Ineerf rd%gg c;f’ atnu%}dng ?hs@e{}gé or

reag tal ners
immaecoigagate, rﬁlbludfprotlaiﬁ ox&ﬁﬁed\ ahtﬂbody ﬂ'oeﬂutrxans wild @aqhdependmg upon

e bR R ol 5 o PSR B B v
media Ristdrye MSpicalif it e desiABRAO Q)&SVIB&I e 1@61@1&31@ withca dl&baﬁe bfthe
instryctions to.a perso u3| k for_jts use.

activeeseshsnt dhes 3y ot #1020 PR B 3 Stagle
1ntra\é‘AHh§‘in§'ﬁsr1&{ ia@®Bolighl 41 ﬁ]wémﬁ h$éh?é? H&Ssa{g%tél‘ﬁf @by BbhdalinkRed as

including their conjugates, may be further formul ated
circumgtagpgsdigtatee IBS Hesagsanasteg reppted aenesded ofor gsammple, once per week

for 43@&@@ %Efe?ﬁhir }Sn§é‘béx5\béé1‘< £X8 vaé&@tﬁm RER &Efer&’ﬂ?% Sonce per week
t1 onal |ngre lents, or sone co nbi nati on of these.

for 4 Weeke I amytdsabe sivehilessdreapently sevihasexeny ather o gk dorasexeral

mon T RS 60 561 hodBe ity pASEEDIELAS, Rihfrgprine
adjusunexjtwg”amee@se aad schedvidé. nkndvarioua enemplaneembodam dpsages may
rangd %'6% L Lﬁéa' b% %“166’(?'::1%1 8361 BOEI S0003hE! b 100 to 250

osp ate sa I he
mg, from 250 to 500 mg, from 500 to 1000 mg, or other ranges known for antibody,

antibody fragment or fusion protein administration.

[0148] Pharmaceutical methods employed to control the duration of action of
immunoconjugates or antibodies may be applied to the formulated compositions described
herein. Control release preparations can be achieved through the use of biocompatible

polymers to complex or adsorb the immunoconjugate or naked antibody, for example,
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exanpl e of a pharmaceutically suitable excipient.
O her suitable excipients are well known to those in

W0 b@7ar$270 See, e.g., Ansel et al., PHARMACEUTI BAL/US2006/046367
DOSAGE FORMS AND DRUG DELI VERY SYSTEMS, 5th Edition
(Lea & Febiger 1990), and Gennaro (ed.), REM NGION S
PHARMACEUTI CAL SCI ENCES, 18th Edition (Mack Publi shing
Conmpany 1990), and revised editions thereof. [0144]
The greferred route for adm n| stratio

. of . th )
matricehrpb BPky( Shgerrseinyd gostated apd m@mﬁapg ﬁtpgﬂyqnﬁy@a@q ggpolymer of a
stear;&a&&aﬁa %{nalseﬁéim Rdia! Fs%& 'Sﬁ@vwddifet%PnBRﬁTéélﬁxB&)gy (hbgp)ew 1446.

Ina unit osage |n1ectab orn1such as
The gt of iederse ofiapanmiugacayugate P%?Iéi‘-rbodb'rf“a@ sbh AR~ dFpgads upon

the rﬁoleahaw HE# @l Jﬁﬁﬁ%e&ghgm«:%r %ﬁﬁwaye Ble ansOi&h of

ex0|p|en1 are 1 n rentl nont oxi ¢ and
immnootdngugips untlbodyaxahml the mutrix,and thg sizp o€ disperged particles. See

S ltqsfﬁ%{i(es S(;E[l L}?Sf.rs Js(lélg%tsgopﬁ %?&8&%@8 | gﬁcﬁn : )(()élg dosage

Ueous excl pi ents”s
form@iars desetibed hyAnsHl etible HMRMAGMIOMQEO%@EMWND DRUG

pEr R RYsmrrS SAE ST reas FRblE Lo p SRR
REMMT@Mammmﬂumlcmaﬂmmemp b8thHdadidn (Myck Pubhshmg

i ncluding buffer nd preseryatives. O her nethods of
Comé’&ﬁi’ﬁ?gé])rﬁ? Wsear?gftl?d‘isﬁge%? | adnministration, are

al so contenpl ated. [0145] Formnul ated conpositions
[01499 FRE paipdgessdfahepy.aha eom@os:tmu ¢st adremisterad bea usmanalon a

i ntray sadmnls fo bol u
therqmR e PO GHVE BHRPRL RS T A S Hbiret op BBt e agnostic
methdis@ddlesed %@fénbﬁ menya Bﬁl&ﬂ)ahnalttmdghdt(}mglﬁnﬁm aninml gubject, such as

i n anmpul es or l'ti-dose Coail]’ ai nﬁw an a ded
mangpelg e iege h°€§9ﬁ;ﬂ}§§=taoaﬁs Cusy alpacgs SOf 8 ePJP
contémipBiapensi ons, solutions or emulsions in oily or

aqueous vehi cl es, and can contain fornulatory agents

h ' .
(0150] Srhetably Fhared ?tgatﬁﬁe?%%sk SeB 501 RS EESHH in the method
of treamgeéutéﬂrﬁhﬁ@dls@x@eﬁst diselosed inhdndir: BL8. ISeBhENY£00/60@,284 filed on
., Sterile yrogen-free water, befor g use.

Junezwm@m tled iﬂ@m @Y HE 2gHoinppYRG ISRy BSRE s"ﬂ"iY’\O flies that
Tar%@?- pengs Whﬂé}ﬁg %(%Qpéxgteﬁl%l sl e?lﬂretgr B? rQIIF,lré?lfcet h,%mposmons
olu d pH 5 5,

tion shou mtherang, :
contph?élﬁ&ﬁlaibl hingipg etractures are preferab oafdmn&tqr%m@éfﬁwsly or
! a sl ARy &lso be intranasal or by oth
mtr ar rmc utlacglg’ °§gd%§28?§b$ Xg&??@? gHuchQ%s Sohgsltﬁh%naga or by ofher

nonparestera(l hywteo XTimecdnyppdsitionsoay alsa be -agidinister Ylamlemépueres

oo g G SRR AR el e s

blocglontain a salt, such as sodium chloride or potassi um
chloride in a concentration of 50 to 150 MM An

R Ll %! { - -
0150 35 5o ol 3 SRR € RO 181z overy o

the ngs Elther an aqueous aerosol or a nonaqueous (e.g., fluorocarbon propellent)

suspension could be used. Sonic nebulizers preferably are used in preparing aerosols to
minimize exposing the stably tethered structure in the compositions to shear, which can

result in its degradation and loss of activity.
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protam ne or a salt of protam ne may al so be included.
System ¢ adm nistration of the fornulated conposition
wo soovppize@l | y made every two to three days or POD/ESH06/046367

week if a humanized formof the antibody is used as a
tenplate for the stably tethered structures.

Alternatively, daily admnistration is useful. Usually

adm nistration is by either intranuscular injection

or intravascul ar infusion. [0147] The conpositions

[015leInsgricr]sthedesrace é‘%ﬂﬁ‘éf’“%‘bﬂ Vaylspepqng prgRy s ‘tﬁh@i}é‘“s as the

patleH?é' &4 We"i’éhtrl%&lﬁs sexwgér%iﬂl%edxbﬁl%@{ﬂdﬂ anldrprbvieis ARdichEhistory.
y Cont|nUOUS |n usi on or F%ESIH or nUItIple

Prefasalyse satunating dose ofthe gtabhnicthered sryqtuisds admyyistered to a patient.
I mmunoconj ugates can be applied to the conpositions
[0153’}9?%10?@9 ihRIRiRablé fo pRARIAhe récﬁﬁeﬂ@ﬁrﬁﬁﬁ dbfsa@}hat 1s m the range of

nlnlstered i mrunocon ugat e, f usi on proteln or

ed
fromeglpppb@@yo $OR milligeamas off the s(pg})y e&?ﬁ%‘h p'@ﬂloug]a @Hower or higher
dosaé@gltsg ek Jgg-ﬁnﬁ%rbﬁ B cRcREQandRiditthte. @‘L‘aggies oFWésages include 20

condition and previous i cal
to 1500gnidkigranmBypypiei psr dose, zostoé@gumﬂbgr@ntscprmeﬁvméowew to 100

milli g?a?ﬁsgﬂ)r%ﬁém welt @os% ?@ r FO00> 1111?1%:115?%5)&6\1{? Féxﬂcﬂfs@ 0] (ﬁﬂB ltSBthllhgams

ange o) as a
protem pet dosei fh rtlm/enb@d;mentsush@n th¢a¢qmmﬁgthoracmnmes @rradlonuchde, the

her. dosage n
dosagy PR BRERe e PRy, B HISSEBETY. B dosage may be petween 15
and $@a#d]0 hnd 3@ xahiple and A6 en(@igor B akd 20enCid- 10 vveeks
preferably once per week f or 8 weeks, and nore
f I
o153] 5§59 RS AL oS g Y ARRNE o
microbia tlmlrapymﬁﬁél&t héi'shhaeedaszaymlmythbmh@lswbly tethrepery$tructure is

us parente rout.es Mﬁth [
tocaliid AR mire PRt & Lelplal BeRBd GhFotspg tabeted
compmﬁ@xh agene@npcffhumo&@cx @asSagaci paydose dong'a"1f 5 trrﬁll]tGGOth1 per dose

200. to 1000 f 0
for *Fcor DinsE 0 RGOS FOFBHE | ReTOMYaScH i ADBE P CRSTER, are
mjed?&i Rjectionghay Qé‘ﬁﬁﬁvgﬂmiynmftﬁﬁrtéﬂi'ﬁll ﬂ@ﬁmeptﬁlﬁfcl E&dﬁlecal or

?went or fusion proteln admi ni strati op. % é
mtfaPhﬁ Eetri PSRty hGRe @%P‘E)Vé’tia‘leé &gRpY BF agyamtageous for some
ther Esatto' ddnif; sté?“iﬁﬁlﬁﬂleoalwdé&m&%9§ RhHERY REnPhi gAB RPEHi8Btoxic doses
app the formul ated conp03|t|ons

w1thdets,mauwffeh@rp@a nropemﬂmbrnqr%qsea%éad@atéﬁlaq fnoraktisyes- be

achi eved through the use of bioconpatible polyners to
[01559 @{eﬁiﬁ)tﬂéraﬁgﬁi@re&eﬁt@ Carltiihierihial g@ﬂ@t &ytOkinBa eshulocyte-colony

anti body, for exanple, 41 WO 2007/075270
snmpkgmglm@e@rﬂﬁavgraﬁﬁlpwt@éea%wﬁ&eﬁ%qwtmaw {rctoy (GM-CSF),
erytﬁ%ﬁsf%hﬁ) tﬂ&ﬁbgﬁéléﬁ& &hd Qﬁe Ak %meﬂ Byeddt ‘éﬁexﬁfh‘aﬁkmiﬁéd £ the stably

teafric ac di ner and se acic acid er wood
teth@t:d atructuasm bRdmijgtererdzefyre; during @r aftehthepdministration of the
e C4
combBlifiB! aag%e {}ggg]eﬁ ggh&qaf, 70 Iaggmﬁg?gﬁae P\ 68 Brructures.

I Mrunocon] ugat e or antibody, the anount of
[0156] The stably tethered structures in the a,b format are particularly suitable as

pretargeting agents. A exemplary structure will consist of two scFv or Fab subunits as a,
that bind bivalently to a target tissue or cell, and one scFv or Fab subunit as b that binds to a
hapten. Such a bispecific trivalent structure is first administered to a subject, optionally
followed by a clearing agent, followed by administration of an agent in which the hapten is

bound to a functional agent, such as a detectable label for diagnosis, or a therapeutic agent.
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I mmunoconj ugate, antibody within the matrix, and the
size of dispersed particles. See Saltzman et al.,
w@e@plye70 J (1989), 55: 163; Sherwood et al.,.BUpUS2006/046367

O her solid dosage forns are described in Ansel et
al ., PHARMACEUTI CAL DOSAGE FORMS AND DRUG DELI VERY
SYSTEMS, 5th Edition (Lea & Febiger 1990), and Gennaro
(ed.), REM NGION S PHARMACEUTI CAL SCI ENCES, 18th
Edition (Mack Publishing . Conpany 1990 evi sed

for methads oA RN of e FoHled Arar 1 Bpeee Hiet Sl Kpyva fghods of

usingCIORReAid éﬂﬁ)dd‘?esqgﬁgi RisS be pesbticed ﬁmﬂ%“ﬂl‘i@italblg téhered structures. These
hera eut i cal effective amunt sui t abl e subj ect

methpdy of diagnasis therapy Ipay BR %@W@ét‘? gsseptiglhy ary girapngiangg in which
antlbgg% %h&ad’ a%eﬂt%tif’alvk%e@n Hééﬁ%r dﬁ?l&qé‘ ghtRrRN-ANEB sSE Babw,

such manmal.s, dogs, horses, pigs,
blspeg(ﬁ;t lsexaudml; Stablwa@ésredlsmmsesdnais alse peiutiliged fpr the same purposes

asblsc})ecltfﬁ:nipilvgfeﬁgstr&c%gl The stably tethered structures

ose ereln are particularly useful in the method
of treating autoi mune disorders, disclosed in pending
UsesfoBTrestmiait ausl Dianosis; applicationd nof invnlyiag@retygeting
entitled "I munot herapy of Autoi mmune D sorders using

[015’?1”%9 ngﬁlstemé?éd st g8d, 1&1@5% $heir %ﬁjﬁﬁ’atéss are suitable for use in a

ncorporate inits entlrety r ef erence.
widenigtisof therpeutioprddiagpmptis @?ﬁll%ﬂtﬁ’&ﬁ Hept stizge prtibodiosqr

1mm?1§] Pglh%g o% aﬁqrﬂorﬂo?tr@({ug% Sﬂegtta#éé‘ﬁﬁgo%¥ ¥x29f1ple the trivalent structures

Scularly at a 20-50
can bidrsied ifett thetapyrasmenakeds'cobstriqit i e imenkmbedisyens tthere such a structure

is nopg éaetgcﬁ ! %l adRUbSA- fu;m nﬁpégé% ik W@é&xﬁ@%aﬁxﬁ&%ﬁ Berapy using a

ered Via m crosphere OSONes of
nakemantlqur tAnaﬁrmtleelgiethue\smbyy wylsaredrstnmtax@e dam he demvalznd with one or

ues .includin 0l 0
mor RS BEF OBy ERBR0C S i Siis PERERI sy The Miional
agen@iflaly\bergovhlently himkkd rothe skEblhethaed Stqmmtes asdesesibed aboe.
nonaqueous (e.g., fluorocarbon propellent) suspensi on

IO]SBfg‘& d, D¢ gxﬁéﬁg Sdcs) ogh Cusneeot}'lil‘ac!mz)%tisvep an%fn% ﬁg}i@'{l&? a}i%gxgosln@ agents,

mze exposl n
whichefré ﬁhle&l ot thy @tdbl)etdtﬁbrémﬁmmmaQSSmtabfemdmraﬂhﬂanye diagndnstlc agents

are oS B AR ST ot b A0 corpEs Bfigetarhy () or

ultrag@lﬁﬂ' VIR1aBEntd 95A6&:, For x@ftiple, Sohahdivactivd ﬂneta&d; Yuch as manganese,
Eendl ng upon_such factors as the . pat
iron

grdolmpemghichsas, cogelreraviteiehle I B eh 28 aipenzy-DTPA

and ﬂé ﬁl\bheﬂr%tﬂw dh& 3 cIBhSiy ahalogIRERT.8DE ¥rial NS AopyAL Ag0fled on
dose of the stably teth ereﬁ structure i s adninistered

Octabgr éoypﬁlqlewﬁllch isdaezporategdin étg enfjrety by refesr@ser abl e to
provide the recipient wwth a dosage that is in the

[015"923l nHe sﬂ{bl Eéﬂ%fb& betduRE nidy tRDbakl Wit armicfotbpeuseful for
diagnostic 1mag?r§ g. eSruelgab?g gaﬁfcflsljgtgpes%etl}b &%?urgieathés%\,\llrel rthe enerlllgg pa%rge of 60 to
4,000 KeV, or more specifically, '*F, *?Fe, ®Cu, 'Cu, 'Cu, ¥’Ga, %Ga, Y, ¥Zr **"Tc,
94T, 99T, 45T, 1n, 1231, 1247, 1257, 1311, 154458Gy 177y, 32p, 188Re, and the like, or a
combination thereof. See, e.g., U.S. Patent Application entitled “Labeling Targeting Agents
with Gallium-68”- Inventors G.L.Griffiths and W.J. McBride, and U.S. Provisional
Application No. 60/342,104, which discloses positron emitters, such as 18F_ 68Ga, *™Tc, and
the like, for imaging purposes; incorporated entirely by reference). Detection can be

achieved, for example, by single photon emission computed tomography (SPECT), or
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dosage al so may be adm ni stered as circunstances

di ctate. Exanpl es of dosages include 20 to 1500
worRdoziogi2ams protein per dose, 20 to 500 m || i gPENES2006/046367

protein per dose, 20 to 100 mlligrans protein per

dose, 20 to 1000 mlligrans protein per dose, 100 to

1500 milligrams protein per dose. In the embodi nments

where the conposition conprises a radionuclide, the

positmeHEn JRBSGBP AR B0 bLARRRoFabr 853 mpe e OF iR frive
dlagxﬁﬂlsm@lder@@ir]aﬂéhlﬁl@edﬂ&snc%m&ﬁ and 20 nCi. [0154] A

stably tethered structure linked to a radi onuclide is

articul arl ffect r t her f
168 oty smbodirasiiche Seb e Eid SRy Pt B ayfd ¥l one or
moresxtaﬂib‘é&w&isbt%peé @s‘e@hll foetlilnhg el asticrod lother RAsidlyi divkling cells, which
sites in a sub hlg,her dosgs aqf

t bel
lncludg.ﬁp@gntqers(ﬁsuc@ Paﬁ’y BEONe R0 G $’bb(%§ ™ @g%rmbéggr **Sm,
16ITl; 0“5%33 mng)yﬂ"ﬁﬁ 6@, 308]&918%5 AE’&E& elJc%n %letteI@ ;s&h@“lln 125,

er dose of 186 Re; each sed, on g 2“2 23
67Gap‘a?t®£ﬁsl3m9\m'9§ﬂl’t‘,, ArHg).infewitters (such Jaéc Poui iy t, “"Ra,

225, I\NLraven tr terial, intralynphatic,
A‘f)n?’f%lf?fgg twrbﬁler? racavitary (i.e., parenterally),

and nmay be repeated. It may be advant ageous for sone
[0161 hFha piably tetherminditnicaires maulueuqsedaforddw teding bt onefpggnore image

enhaﬁglaglalg y'ﬂg’f‘?%l%{} Gha n}n%{u% Ic %E F)f g’l Rt selé%’t&&1 Bk the t%r%lﬂ)

a prop O I Oha ncrease 1 n radi
consitingof Emdorﬁltmﬁ(lﬂﬂ}; mériphhbde () cimod (ED sipen () cabah(ls), nickel (II),

copret 1ot Sepiaril RO o Rafoh 8, vanadium
(1), @Elhﬂpﬂﬁgﬁi'y@ﬂo@ﬁ&n HII)thlahuﬂQIﬂ)‘:lﬁmbérb(LGVI(EBF)Slmllarly, the stably
t hropoi etin, thr% 0|et|n and .t l.i ke,
tothegedtrtsPLTER B OS5 o Epe g ipa ey i}fﬂ“?%f%%%%f tiore image
enhaﬁﬁhgng‘ﬁtg SurrBRYy 88 1RIMacB! BTL Paket Wee 6,330/ 173%esibes MRI
a

fter "the adm ristration of the conp03|t|on )
techigue mbthe\p@mgaram of angihedics payiugated te a8 MBI prhangips agent and is

tdskHEes. [0156] The stably
mcoﬁjt lé(?le stru ut?%s i&tr? the alb format are particularly
suitabl e as pretargeting agents. A exenplary structur

[01621 1 funetienad prosein; gechsasa togin, may baprgsant & the sigbl YGqﬁ%ﬁreg structures
in s LR LB POARISG p 85300l RIS for i
compoiing péth_efhncarb' cowplenby Sisingtowrither PIXDZ ox A&%?Ewwh@t lértb?p
com{n%ea “ﬁHlf Ao ﬁf%%t\/iélg;pe%x)lt/@%g{%%osécpb% YL P'}bl@ FobERDb Y Fab/D]%D2

ent stration of "an agent I n
respéchﬁlel)a pAkernasvelpoufithetional protent ¢amt fuserbiot 3 tasgatingastrugture to

e 5 U S e AR B SRS E st . Tovi

that fialyltedsedin ﬂm&mtg@hcluﬂemc&klalbhadnmnucmse QRNhsebeDNase I,

o B KLU Bl BB S5 o

Psedd%h{&aﬁdxcﬁbimgﬁxm BScudbhnmas endditbicils (Sde, di ga,gmaans etaeﬂd Cell (1986)

47 6:42 e%%{)éﬂlga%l?ﬁrgbé p'l-%gg@i?g Zl?‘,lee tfﬁrg{;hxxs (ﬁ%‘iﬁ u%%?n?\%dltlonal
toxifll REABR for Bfe hdPEMARY knbimdb §6348 DESkiNlah@Mé art and are disclosed inU.S.

6,077,499, which is incorporated in its entirety by reference. Other functional proteins of

interest include various cytokines, clot-dissolving agents, enzymes, and fluorescent proteins.
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bi speci fi c hexaval ent stably tethered structures may
al so be utilized for the sanme purposes as bispecific

wo eiovarems structures. Uses for Treatnent and PCT/US2006/046367
Di agnosi s: applications not involving pretargeting
[0157] The stably tethered structures, including their
conjugates, are suitable for use in a wde variety of
t herapeutic and di agnostic appli cati ons that uti I i ze

ant i bodi es, or no 4@ tes g t equi £ b
[0163] Sisheragis IS tRE heoplagtis Sitpler FEg Filfiges by
admin®ferf t4SRE sitféctlaDaREY” asblg tethated binding shridtaie as dedcribed above,
i n an enbodi nent where such a structure

whergg jasgloanecpiithe antigeacdindingaites binds Ffb%ﬁn%eerfﬁpecmﬁi frora the group
cons%lﬁ‘ 0?@%81{1ﬂ0% HH@& @K}’al?ﬁé%tc@rot@ﬁlk ad anigdocific for A33

rnatively, "the stably tethered structures can be

antibw@y] Baﬂsz@rﬁﬁrmnlggnecérlZSW@npmbtype%ntls@e REEAAMS),

cm‘%‘@@ﬂtﬁec&’dﬁ%ﬂ% t‘ba"bﬁ%%l@iﬂfl b6, @919 edA@IEp2 TheD22, CD23,

fonal ~ agén e cova ently Ii'nked to the

CD2§t @.ng cmBeCE@SsCMcSt D, @W&es@Dﬁ@e@Dé%\@loxmn@sqic antigen-p
I a e r :

(S %)n E)Egcg:?l vg%%l %S%%Et Ffé%gf@f,lerégép\?\ﬁc% are i nIR%dDR’ human

chorionid g@meﬂhﬁtdp;n tlaf lIeBeIL—éI Hu8t msldsn lie gtoatth dactor, KC4-antigen, KS-

1, k{05 L0 Paci i SR RN D B AU s baucs,

MUC@TNCAO?@, NU;tP_[%S» mm?g(l) Nﬁbro%gﬁmt@ensn ahtight bdunid xSt Pe\M-4
..non-raai oacti v al S, SucC nma anes
etk PR, S HelitepiosTcaxBP PRt radr BSHRarBR s 100,

T10BUCRCATAG-P2 ”FlyhntEEBBAThéﬂdom-!Fﬁeﬁaﬁemi tahygers0 thmor necrosis antigens,
cycl ohexyl anal o% See U. S, \? al I\I? 09/ 921, 290
tenagGin.SbR A reoepiosuED Tibrmecting RAF; /-1 Acditigspairbapgineencsis

marlkérsar?&txdorg@ﬁé/ ml%)f'kc{r %fr %ﬁ% dgen[e%écﬂ]ct Thatisbdies MediRthEr RIL receptors,
structurées | abel e a radi oi sot ope usefu
suchf asrTRAIIa—@%(mcf/ ERARad S gre sall kapwa ip ke Bf-sGiEpes- rﬁ#;i’rgakls et al.,
Br. j @-ﬁ'\.leHQ?olt M)?Se '36 Sbl[i'ejl%nﬁi etl ﬁn%]‘)@f 1.&0 2‘0@5 5'7 9395)7%@!/ ) Such
mor e speC| i cal 18F, 52Fé, 62Cu,
antlmiiﬁ‘ﬂ, ord8@mend6iviay’ bZrusgdL nitme or gnqwnblgghm w1t]p5mt1—TAA antibodies for
n11231 1241, 1251, 1311, 154-158CGd, 177Lu, 32P,
cmufg LPY%nd the |ike, .or a combi nation thereof See,
e.g., US. Patent Application entitled "Labeling
[016Mflg'emenglamgred1sgrdemmay tgedeldotad orn-the grpaptaensisting of carcinomas,

g B B G Ao, EECAYY B or mor

that Qi‘aytlieaﬁ%etéﬂ,mbluds atte lytiphobhlagtnitukenaiag acttt*h myeldgenotpleukemia,

oses; incorporated entirel c
b111a§§{:gxbc[e?&ﬁ gﬁarbcgr cgmcaél\ecgace s gl?roxen)?é e ic lgul%xﬁﬁ gﬂromc
d[kkglihleﬁs ROk&aia B;)qumltc;ﬁdcérommhyl c(aﬁE’&@éqphageaMgaﬂmc head and
2007/ 075270, P US2006/ 046367 ron. em.ssi o
neck e ARt 518 sk Bipued i id dpgodsiin's
lympRérthAQRAFiaA ciecer. Cba@@f&&b%aﬁ@rl glisihd, inyel@gdihid, tliver cancer, prostate
neopl astic tumprs. [0160] In another enbodi ment the
Can"sqfﬁdwftfﬁ!ﬁ@agée"s‘ialnﬁﬁures may be | abeled with one or

[0165] Also provided is a method for treating a B-cell malignancy, or B-cell immune or
autoimmune disorder in a subject, by administering to the subject one or more dosages of a
therapeutic composition containing a stably tethered binding structure as described above
and a pharmaceutically acceptable carrier, where each antigen binding site binds a distinct
epitope of CD19, CD20, CD22 or IL-17. The therapeutic composition may be parenterally

administered in a dosage of 20 to 1500 milligrams protein per dose, or 20 to 500 milligrams
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nore radi oactive isotopes useful for killing
neopl astic or other rapidly dividing cells, which
WO p@boae7q 3-enmitters (such as 32P, 33P, 47Sc, BTILUS2006/046367
67Ga, 89Sr, 90Y, 111Ag, 1251, 1311, 142Pr, 153Sm 161
Th, 166 Ho, 166 Dy, ' 77Lu, ' 86,Re, ' 88Re, ' 89Re),
Auger electron emtters (such as L 1' In, 1251, 67QGa,
1910s, 193nPt, 195nPt, 195nmHg), a-emtters (such as
proteugﬂigrp &bse 2425 1o WB3RINIgrak rote?rgﬁaadose 2%pAGhbje& may receive
mbi nati on ther eof 01 “The stably tethered
repeatgd rarshierdsloseges@fdy éel 99 rml afgy prqtﬁ% R¢g dets, OR Eerspted parenteral
{3BGR b@gﬁl ﬂﬁ{;@r% UL e i B8, Wib-fraction of th
dOsag‘%o&eﬁdexes (())f“(?ﬂll s sel ec fsromtﬁe g?oup acmgo ©
blndmg@nsmmre mgyde labaleshivitha regliopctiveisgtopessich ias 1P, a1 Sc, 'Cu,
67 ki, i1 (zls )3l m? lisag( | it nisekelied gyl )177p \ COBREr188p o 189
Gas(%o{(l AI% i;k II psagr#érlurﬁ(aﬂéf’) H‘% |umﬁg Re, "Re,
212py, Pi2Rj 2 ‘3Bga7d 1, ?ﬁ Rme(nld e, waaa;dmbmatl@hlﬁ)nerw‘ér bi um
(1), dysprosium (I'11), holmium (I11) and erbium
afi B-cell
[0166£Alléo) %r8§ 4 19%%:)@5%%{]%&&%%‘% Ig&@;ﬁ&ﬁ% %‘g’ Hat HafiEndiRY, or B-ce
1mmu1moeautnﬂgmune disanier ilga alga mtsby admemstblyn@to thhsubpgckadiagnostic

- U.S.  Patent {
comphon S5 Dy 30 SRR gt S B s
binds & disinct agjtapgefiCiartg GR20, |Gmm polal 2ch pharimasewivally atgeptable

carie by S0 SHSEh At BE LA L 280, o
47Ga, @‘Gfauéﬂwr“%r M, St Pty Y, 2P g inpPle, S8 feac! e #p, 45T1

rotein may serve as_the precursqr fo e
and " AoTLERA S REIORG D SteBHER BeS iy bfyLé‘?‘%Jﬁﬂs PET, gsefescribed
above DB piplitddon sk ﬁﬁ%/'b% tbf‘ﬁﬂraoﬁ&ﬁ’ﬁ*z@@ gﬂbdié’lt&dbﬁtﬁ%dcﬁﬂ
entity, conposed o for exanple, /[ AD2 or Fab/ DDD2,

n60P1¢Sé‘§|GB@PFS\/eI y. Alternatively, a functl onal protein can
be fused to a targeting structure to serve as a

[0167P AQ§d‘§§R/EdeQQ afnetRod rorRtdcBing ok Rgndsing a@bél@ﬁfh'hlgﬁancy, or B-cell
paired with a suitable B.. Toxins _that nay be used

immupe ps apteyRIYNF HISPIFE 1t 2 SHPieCt BY pAminisSHAg & Y theawbiect a diagnostic
compé%@rﬁ @amtaﬁlﬂ?gs§ sthbly t%@%lﬁ&&%“sﬁhe@% RO Mtigen binding site

anttviral” protein, gelonin, diphtherin toxin,
binds @siesmm]ms)e@f@w, (CD20CIP22 ot Brd fam Phavegeentically eSerptable

came%s@& g%?% é}r&t‘xaangﬁxl ! ‘%&@%fu e 1ﬂ%%@tlc f‘@s@nance imaging

nce ur na I nicians
(MRI). 1’Dﬂmmagfb4exﬂaﬁncmg digentomay be sadgdted fromi thase destubedighove.
herein are known to those of skiII in the art and are

i [
o166 A By S04 ML R B e
disordsf, by mireingsieringol asibjecy sifeing frpokﬁhn diésease or disorder a stably

tetherd Blifhg SRpAGO 5 GO B ofBbmnrlit BRITT oty and

where%mrpﬁow afittle bstigenrbindiog sitts tsrspatifindora madgirasbstance of the

. di sor.der a subj ect adm n| ster

diseasg, %qrd%r Pﬂ'ﬁfﬁﬁeés%f’%g’lsqueé%ag red aﬁﬁﬁiol? ng s‘}é“ SRS as
Microdpsiih, tRtchaphyten, EWEﬁﬁolﬂ’(ytdnﬁaS;iormhﬁx @éhdnbku,amtypgmmccus
neofog':ngrg% @oc?:fd&&%gesblwnqltlst lghs(il nplggrha apsu?a%m%cﬁ agtofngfces dermatltldls and

Candida albicans, or a virus, such as human immunodeficiency virus (HIV), herpes virus,
cytomegalovirus, rabies virus, influenza virus, human papilloma virus, hepatitis B virus,
Sendai virus, feline leukemia virus, Reo virus, polio virus, human serum parvo-like virus,

simian virus 40, respiratory syncytial virus, mouse mammary tumor virus, Varicella-Zoster
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consi sting of carbonic anydrase |X, al pha-
fetoprotein, A3, antigen specific for A33 anti body,
wW@B00783527@r E3- anti gen, CAl 25, carci noenbryoni BCHIB100€M6367
(CEACAMB), CEACAM5, CD 1, CD 1 a, CD3, CD5, CD 15, CD
16, CD 19, CD20, CD21, CD22, CD23, CD25, CD30, CD33,
CD38, CD45, CDr74, CDr79a, CD80, CD138, colon-specific
antigen-p (CSAp), EGFR EGPl EGP-2, Fit-1, Flt-3,
. folate receptor, HER2/n human __chori oni ¢ -
virusy BRAE Y Gp Hoe e it mgestes WE, peng MR et Bl Eokema
virusgs, Bistei-BurOvirusi@rartl ewemia Kius,ImuikPs Virds, vesicy)ar stomatitis virus,

Slndmacrophlage |Ogh| biti on fact or S &HQEMC%P?%W%%S

anti gen bound by p53 PAM 4 anti body, pl acent al
[0169) TH¢ Bistartardisqrdashay be cased bphdspteinas GsuclPSsQAanfBMAbacﬂlus,

soedie bt et e eb L Sy EB b pyoeees, B

coli, Né‘ids&%‘ﬁonoxtr&%&%clﬂ&sseTBAhémh@l@lﬁ[H Phsumb&dd3us, Hemophilis influenzae
fi ronectl n VEGF, 17-1 A-antigen angi ogenesi s
B, TreapReipa Patidype Sg@ircdipemsk él?lr‘éﬁhe%% %??ega@ﬁeasp?%@li’f’sa
Myc éﬁgc't&ﬁﬁlh ?ecprﬁ‘& %rﬂéélla-ré%!rtlus J RIS Bactertine FubRfcul &30, lor B
and TRAI L-R2, known in the art. (See, e.g.
Mycaplesmak Tbe dtsea$e or dxmrdermayb@ qerssfl by 2opmasitez suatps malgria.
Mori et al., FEBS Lett. 2005, 579:5379-84.) Such

[017@]"%9 affieSse &r dibSrae BBy Be IRYuIENHIAE ddea8E sA¢h Adacute idiopathic
nbi nation with anti-TAA anti bodi es for  ‘cancer

throrpheeyApReni¢ DU, FREOTHEIGHRRISHS dhrgmberyiopenis pupRire, dermatomyositis,
Syde%ﬁbx%“st &rdd ?ﬂgatsﬁl%nﬁréwﬂs Cs?@t%hﬁ& hﬁﬁls %Fytﬁ@rﬁ&ﬂo@ﬁ’s"r%us nephritis,

sar conas, homas, | eukemas,
rtheumatiq If@rmspolﬁglen@hlar Wldycpegﬂ, bill eussmaphigoidy dlﬁh?teb@elhfus Henoch-

Schotn%l gﬁlg(gu L}?L{syg ch%alb}éﬁ}gﬂb hdifia h& %&%{ﬂ FpakAGALL] arteritis,

ancer east cancer,
Addxsen'v ldmhsa; ahmmnatoxdrmthmtls, myhmhc) sgleriosis| sukaidoss, Wearaineccolitis,

B4 SRR BRASERipa0B) PR Bh ARG, AL s,
Goodijsieiets s§ndhy>fm=b eHrembbagiti Qi ens, Sjagtdnl'sasyyldtdmyer @rithary biliary

01rrhgglgcégggﬁl|otcbﬁﬁxy|n¥igﬁggg&gotgﬁgé.é? nsgge%l (i ap?‘b"g’f‘éff ag:‘ﬁve hepatitis,
polyﬁ%@ﬁfs/deﬁﬁgtdﬁﬁyd%ﬂ{sy p& eIt aﬂ%‘rﬁﬁhlg{lgﬂfﬁl@hné\' W@gener s

provided is a nethod for treatlngaB-ceII mal i.g %éfé
granBlonEReER| memRTAREUS ReD TR ARSI is ateral sl cz0uT figRes dorsalis,

glanp&’elﬁMrﬁis%cﬂSfin@rgl did pbRBcistidiRMhiaORGIdY p%&sﬂ%@@ﬁ%ﬂ&nephnus

erageutl c conposition containing a stab
Psoﬁaétshémfbﬁ msmﬁfﬂge@tt}’sucture as descri bed above and a
pharmaceutically acceptable carrier, where each

[017%8%%%&5@& Jidorlet %a?'b@%&aﬂh&lt 1th?irE:t10rf-‘ RicheRc Réart disease, or
IL-17. The therap eut’i ¢ conposi tion

or .
atherpggleratiqmlpawese pagrraﬁ( rejeghehi g rheimes Sé“%fé%g’é cgiised pyiatopic

tissue? Ghe'Tiddakd 5133?% Rf P Ll eRRftaf R on Qaustl Hytaceffion of activated
188 e&legrlarrs B hahhoafllafiaBfon dudd Hiheahd
granulocytes monocytes lymph01d cells or macrophages at the site of inflammation, and

where the inflammation is caused by an infectious agent.

[0172] In addition, cells expressing a particular receptor or overexpressing a receptor may
be targeted using a stably tethered structure wherein either the A or B component contains a

ligand for the receptor that directs binding of the structure to the cell(s) bearing the receptor.
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protein per dose, or 20 to 100 mlligrans protein per

dose. The subject may receive repeated parenteral
walomager7of 20 to 100 milligrans protein per dBPGEUSING/046367

repeated parenteral dosages of 20 to 1500 mlligrans

protein per dose. In these nethods, a sub-fraction of

the binding structure nay be | abeled with a

radi oactive isotope, such as 32P, 33P, 47Sc, 67Cu,

T e

of th@mturem permit agaieds ofifiagresiaend drerapsonbi nat i on
thereof. [0166] Al so provided is a nethod for
Uses 361 $FE4tRtbnR and BEBABSE tiShs iR Yarg@fing™ C€! |
Sesl nmune or aljltnm ng’nrjéne ld?%‘gplggr SH] a sﬁ&jg?}g arﬁy E
adm nistering to the subject a diagnostic conposition

(0173 Pretarssting is agpulbistepinsesess edeibpliy davelered fotrgsalve thesiaw blood
clearﬁﬁ:‘éh)f @Webtgf Eh%éztﬂ{g zﬁglb%HIeQ which %n@ﬂﬂ'téttb %heﬁpdbi%%&lfy to

a p ar naceut 1 cal
normabte@p@%bn éart@alar; *ecrne ramjo‘a Méith pretariseties, mér@nu@hdemmther

thera%%gd’%gpls%ﬁggﬂf? ﬂé)’lgsn‘?ag éﬁa&p Lg‘l?_lt%at 185%&‘%@@ Rirdtes from the

blood. 7Bliie prept getiniedgient, v@ttieh 151@ alll§ @Cuccotizing sheFpfall rdﬁfbﬂa}beled

t . ClLl
com@%ggég%ﬁﬁnoﬂ Irs%% g{%gg%ﬁ él& aﬁg‘ggf\%{eerecﬁ}s? an | gL ohbigeled
comm;luad 1smdmimsténed at nilateqirae sthieu ehaprtproeting &ant dmudfﬁcﬁlyntly cleared
& ?‘fﬁ ﬁl L4 neopl astic tunors. [0167] Also provided is a
oM RTS8 or detecti ng or diagnosing a B-cell

mal i gnancy, or B-cell imune or autoi nmune di sorder

[0174]nPratasgxsjngomethioys haive beeatdeveloged ® mhmasmﬂjeemtgeabackground ratios
I agnast,i ¢ ost ncotalnln st abl

of aefgefi RE MeFansRE PRSH G ERamlk AF B Pt e big T ATigt approaches
are d&dchitied, ol esdrhple] ireGbddpia v hl. AD.Sl Pat. PR @,843D2B3; @oodwin et al., J.

I L-17 h utically acceptabl e rrier, and, one
el et 37l e Fiinetint e dt SUrloMeds 26 RO hmistl Pl L, 3.
Nucl/ ®RANZI¢ES,| 1IP8SE Riibahddétal., TeudlNBRE. whaspllwsasmyn etal., J.
Nuclﬁy/égbe sel ected fromthose described above.

3604 1139 Kalofopes ¢l HINwRlMsds3 1id7ahdP8P: Scl!echter et al., Int.

J. Cahé&@ast 147, qurparg%ﬁahxae'im Cc&ii«:%ﬁ‘ﬁ%@ NF5968, §9§ﬂq5a§aﬁ’édh et al., Nucl.
administering to a sul%ect suf ferlngs(‘ romthe di sease

Med.frorgmaigr §2:213, K3UbUsS. RasiNer 22 b3 itiskaey gealy Gancer Res.
51:6440L569R ﬁ@&?&t @bt%né&lifés oF. 31@”199?“@'50 P%Q%E d $77,499; U.S. Ser.

attachéd, and Wwhere one or nore of the antig
No. Q¥ 3p; di.BeSei. Nos pBBIOoH i026f Grn Mr&@ﬂ%l&ﬂs?iﬁldéso&rt Ne.

09/834, PRASS S 98 N0l A1 TRPUT, 382G Ho 8 661U TR RR. 10/150,654;
ungus, such-as crosporum
U.S. m Nmopm%c%l EpS dRatriphiid T 51 88808 er. INo. d OHdriSE 1U.S.

provf AL SRS DS IS R b A e s on U

ProviSiingl Apphbahlo@x&Nﬁ., 6(UB328,835; UAS. Rioeisidt] Apphibation No. 60/426,379;

0 | SRCY; | us I rus, _
us. 56T Sihe 081850y FRE U S odetonb dhr PEERE S BiviSpral apatisaion No.
60/347103; laad . 8| Pat‘ént NGP@DQSZ 762, Bl fivdsich aSndadpovitédiBerein by
feline |l eukem a virus, Reo virus, polio virus, human
referdieum parvo- i ke virus, siman virus 40, respiratory
syncytial virus, nobuse manmmary tunor virus,

[0173]ain £giecific/ashdimiting example, a pretargeting agent based on the stably tethered

structure contains two identical tumor antigen binding sites that are specific for CEA and

the third binding site is specific for the hapten, histamine-succinyl-glycine (HSG). In
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47 WO 2007/ 075270 PCT/ US2006/ 046367 virus, Dengue

virus, rubella virus, neasles virus, adenovirus, human
wa2@elobs2ieukem a  viruses, Epstein-Barr virus, POTIUBI066/046367

| eukem a virus, nmunps virus, vesicular stomatitis

virus, Sindbis virus, |ynphocytic chorioneningitis

virus, and blue tongue virus. [0169] The di sease or

di sorder nmay be caused by a bacteriun1 such as Ant hrax

bacillus, . Stre occus alact| i onel |
alterptuie ARG EntS o A O B RC Sy Sgie AU BB B e frspted. with the

same&E&Y d diffdpdn® Bgpted. gonor r hoeae, hblsserla meni ngi tidis,
Pneunococcus, Henophilis influenzae B Treponena

i dum Lyme djsease i.roc es,
10178 Forprsteetin e By e AL} U 4 RGPSt a bivalent
Hscagﬁkq)tilmé %@bﬁ%ﬁ&i htlﬂziﬂh%ﬂ & i @S58 surBicedf ﬂﬂé/liﬁcﬁdm‘ﬁpldmﬁnbrane
| sease or _disorder may be caused b a e,
The Hposememay be F@S_Lﬁﬁf Sooias4s g deofile %‘bﬁra@s‘l‘éﬁm diagnostic
agenUt Ol Mune di sease, such as acute idiopathic
thronbocytopenlc pur pura, chronic idiopathic
nmbocyt openi ¢ pur.pura, dernatony03|t|s

[0178]«| @r@gtargﬁ}@gtrﬂ%thpg 06 Frg@tp%g og@;gwrtg 3 1[55%56 or%ysorder ma subJect is

provf‘de\itﬂ}e mtdaﬁﬂﬁtstérﬂ%%§ thRealYjédt 'a%lspef:ﬁi%ttﬁ%]eﬁt bENSavalent binding
pol ygl andul ar syndr omes, 6 | ous penphi goi d, di abetes
strugysie|deseribed igbgwe.hvhese mﬂqﬁ@p p,nt;gpp@mgng sites are directed to a marker

subs%?x%@ o?trﬁzﬁ'géx%%‘ﬁﬁﬁl:&%?g&'ﬁc' for th%r&gd?@é'faaﬁkpﬁﬁss‘éﬁéhd antigen binding

ayasu's arteritis, di son's di sease, rheumatoid
sitesare Aneetedto atargstpble cgn$tsrc<t; spnfaining ¢ bivalest baptenc@) gptigrally

admgng%télgﬁi to th leS_]Q cl%r%é&‘fl ’1t14r9 Anl ggﬁf‘lﬁ‘&ﬁtﬁa}&mposﬂmn to clear

eritis no osa g spon _
the Hiodidp astetne: fsomwnﬂ:utamn, mltrl @Tladamgsttensg o ther saabpgect the targetable

L mar | i
consR B iR  ARR T S Pl sBlebsb il SBRRLSher contains one
or mok¢ chivlatediof che@mhelﬂ);abbﬁmcktherapeutlc or diagnostic agents. The dlsease or
y sitis/d 0 03|t|s pol ychondritis,
dwogﬁ? q§ﬁ§d; fﬁ&%ﬁ gener's granul omat osi s,
menbr anous nephropathy, anyotrophic | ateral sclerosis,
[0178pdso prorvidwdiis 2 methadibf mﬁiﬂod&rdfeﬁeﬂdehs ényinynymidgigtherapy (ADEPT)

er ni ci ous anen1 ra 0 ssive

by (et A taent “HocfoeB 8% SRR b pinding structure as above,

whesd the Qrhiétufo cdbdind h cbrhﬁeﬁlﬂl)‘i@bﬁﬁ:ﬁe@ EnBinS@E4Rbld@yaddi®ating a prodrug,
myocardi al _infarctign, jschem c _heart di sease,

(2) %{tlﬁgﬁlgg eCﬂrg}né?ttptan%Foa%égbj °fka GFARS FUTRRSIIoh, angra?lowmg the

comﬁbﬁﬁ@h WElesr Wik DARAAE sPhctERUPEH chituRtion) hd (B) aamenistéAfg the
di sease or di sorder nmay be i nfl anmati on caused by

prodieg fetheatient. acti vat ed granul ocytes , nonocytes,
| ynphoid cells or macrophages at the site of
Addifbhsirggsi on, and where the inflammation is caused by
an infectious agent. [0172] In addition, cells

o BiBRSE5L5E 5 BRSSP SEEPh b SRS ot s

agerﬁI; ﬂﬁ@ hWeﬁsﬁmﬁf @ﬁ@a@ for@FeatiRg cdhcRfs dF oMNRHABENdisEa2bd. alt iSwell
for the receptor, that directs blndlng of the

and
knowp rtle%tféﬂlelsf’t?l’ﬁﬁéiré%% |a(1§ FOHBHFANRF FIeugateckio Bitibodies or antibody

fragments which specifically bind to markers produced by or associated with cancer cells,
and that such antibody conjugates can be used to target the radioisotopes, drugs or toxins to
tumor sites to enhance their therapeutic efficacy and minimize side effects. Examples of
these agents and methods are reviewed in Wawrzynczak and Thorpe (in Introduction to the
Cellular and Molecular Biology of Cancer, L. M. Franks and N. M. Teich, eds, Chapter 18,
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48 WD 2007/ 075270 PCT/ US2006/ 046367 Ther apeutic or

di agnostic agents can be fused or conjugated to one or
woeeg/0f27¢ he subunits of the structure to perPE€T/US2006/046367

nmet hods of diagnosis and therapy. Uses for Treat nent

and Di agnosi s: applications involving pretargeting

[0173] Pretargeting is a nultistep process originally

devel oped to resolve the slow bl ood clearance of

directly tar etln ntib ch_contributes to
pp- 3783l Pygf@ré ‘BX?ré‘i Igsg: Bﬁfwﬁaﬁ 9@2 =§§ Jegunogonjugates. “Antibody
Conjﬁéﬁttaé ﬁ“k@dlouﬁégiﬁg%m&aﬁ%f @aﬁé@t(@r U\et\l’é@al &l., 3-300, Oxford
radi onucl i de or ot her erapeutic a ent S attached

University Byggs N-¥odf8hand Hapllirg%ﬂ’eé?e(&l v CRitisahReviews in
Onccfl{)%e ?19%9@%57%?\@?1%%@19@ { 5¥) a@@efﬁlso PhMtgdet 4., Cell (1986),

ecogni zi ng t he snal radi ol abel ed

47:64¢binpisettacetiah, Scianed GASTH 2§&é09&11g}96, ansk Brgdy ot pks, Int. J. Rad. Oncol.
Bmﬁg{g 1%9 §f§3r551t544and t he radi ol abel ed conpound is
ste at "alater time when the pretargeting

agent is sufficiently cleared fromthe blood. [0174
[0189:} Bt egrtpin embodimants sn Hvelenfesiably ésiberef sauetyras ppabg of use in

treatltnﬁ CnliArd Tﬁg‘ﬂ%%gp&dd&@z{s @ﬁss&fanqgrgﬁrfs i eQBmgle using the

er apeut ents eti ng
methiods desvirdbetl din K. &ﬁmtd‘ei@m @s126a91<,6, @eﬂgﬂ r4i98636,,019&8 eRAARO8S;

sTPORSHAEs Mgt ssEe At HESIATIR S0 s, v,

5,10N821; arlde4]73 2,210,204h inkegtrated erain balreferehce. Ndditiongbuhethods are

s . i NS 4y i a3

apphléah@xﬁ SBﬂSNcEK)9[£23 748, fiNdcApr. BE200 13 1Suchdinaghk@cin be conducted by
e T 8oy ekt s i S B i sid. o
descbedin Goldéiberg ar "AﬁﬁHM‘ﬁPrel&ggtlﬂg Ad9&hkes GafcerPat .

No. 5, 256, 395; Stl ckney et al., Cancer. Res 51: 6
Radipgamuncuaiictian 20 RadaepyAdds bess, 1640, 98l ¥ eg150 U.S. Patent
Pubch,%honhl%s 50@570?)0é985 2@0%0%57 206301984 G0dnERNS001 £207, cach

. 10/7361, 026; S. No. 09/337,756; U.S.
mcomratemb.eren@by gferenqs: u S. Ser. No. 10/116,116; U.S.

Ser. No. 09/382,186; U.S. Ser. No. 10/150,654; U.S.

[01SEEbthé\lbexaﬁpo%Q)f?tﬁé-usé—bﬁmrﬁ’ﬁﬁocoh!ﬁxga@s 4éPcanbds arld StherS®ims of

114,31 U.S. Provisional Application No,
therapy/lgye been dlsgoged pptey plia.dn she f,‘%lﬁwl% W pakgets: 4 ,331,647, 4,348,376,

4 3623/433%&@%313 7 le 4,755, WA &), 98554, 6104?‘62@@4&\'% 818,709, 4,046,722,

Provi si’onal | catign
4,67605826,036984, 1332,568:5,44%95D S 3?-97746 50U:8§5 §635,608: 5,637,288,

sri3 33 sfflnnth pr i ool 29PLAGRY 09 09,y 515,500 Thee
methkis lne al;se appﬂmablffjl:oahe ﬁdhlmc?gﬁsdlbgsed rtefeéme by tlae sbstiggion|of the
s S AR A

tethdrel® structatest unor ant| gen b| nd| ng SI tes that are
specific for CEA and

[0182] In some embodiments, the stably tethered structures disclosed and claimed herein
may be of use in radionuclide therapy or radioimmunotherapy methods (see, e.g., Govindan
et al., 2005, Technology in Cancer Research & Treatment, 4:375-91; Sharkey and
Goldenberg, 2005, J. Nucl..-Med. 46:115S-1278; Goldenberg et al. (in press, J. Clin.
Oncol.), "Antibody Pretargeting Advances Cancer Radioimmunodetection and

Radicimmunotherapy," each incorporated herein by reference.)
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the third binding site is specific for the hapten,
hi st am ne-succi nyl -glycine (HSG. In 49 WO 2007/ 075270
w7 NE2006/ 046367 alternative enbodi nents, aPCT/US2006/046367
di fferent tunor-associated antigen may be targeted,
with the sanme or a different hapten. [0176] For
pretargeting applications, the targetable agent nay be
a liposome with a bivalent HSG pepti de coval ently
ach t he outside surface of the
o183 e Sbrafimeh 3o Tty BE R4 TRAehBPEP b Ml 2 naked or

conj@gatEByta tEthH-di‘leanﬁiﬁe amhh@d)a@x&dﬁtihbdwﬁ'mﬂoBbﬂ €xample, the

agent. [0177] A pret etin th f . tre or
radio#PRgiedi g b ugp E\agafm%%}tggﬁaﬁgwlf’%e&%ﬂ‘bﬁ’é tqtyered structure.
The Qdcﬁﬁbﬁi 88 tHVraliibserpetided ci RsUM g Efhdnded SEfitaE¢ vhen compared to
bi specific trival ent or hexaval ent bi ndi n&aﬁst ructure

treatphent i thdhe mskalabeloatblyiteibored siuuchye ploBR WispRpIdzarpare

descﬂfaﬁ d fH DA, Qﬁ*olh&b%rg?éd‘sebAl@@bﬁtmﬁﬁApﬁf WHHKRADIOLABELED
stances specif for the disorder, and the second

ANTABQRES, KIRQiPness (b?stSé,swhucb igfincernoseted berein by gefergprein its entirety.
construct containing a bivalent hapten; (2) optionally

[0183}i gqh@' Fatb?y {e[?lger% PstitButy Bbeade B a%&%ﬁfth@aaﬁﬂém&%tﬂoug 'may be

e conposition to Clear the b|nd|ng
assosmtqdarmdmxmstﬁwctwntb@nammnblabngmte) administering to
the subject the targetable construct containing a

[018§] “’I‘i‘x'e‘:s‘f’iblf'“I fARh&EBd sihRnR, tdiRisé 1 A8 Sthe crvmed h&&ﬁods may be
further contains one or more chelated or chenica

assopigtedcbriadaninistared witheytkinpssad immgernedulatoss. dT%féagxyogrnes and
1mmgh§ Qx{cg:\%ﬁ tORY 1rgﬁld%satgg§s? r]h&?ﬁi (ﬁ'%%‘f%lp}{a L 8land! gafhma, and colony
provi ed’ b

I's’a metho ant | y dependent enzyme
stimplatidg fgctotser apy (ADEPT) by (1) administering to a
pati ent with a neoplastic disorder a binding structure

t
[018%? [Thed e%lose%ﬁétﬁo&m%f bis %E WF@s& R shibiFatth Y %Inﬁﬁfrk)fesponse ina

enzyme capa activating a prodrug,
patiop usingahe ytahwmethesetdeatrrmgarcaa Inrnesnifyadiment, theestialily gethered structure

It
oy R s T ORIl S sty
tethﬁddﬁhﬁlu&tlﬁir Ay niitrde ap epithpeg ftactutrve-apsiciaed antighdi to ieoharice the

bod 0179] In general, the stably tethered structures
o Y‘rﬁ EIGRAPeUt ed for anti body-based agents that

have shown efficacy for treating cancers or non-cancer
[0187]] SBhessthly kéthérsd wehétureknayhe nbat for agingi isorwpdegical pugesdures

t ox nS.can conj, u 0 f ] A
R
antilydiey arRbé&siipatcodjughtet aﬁﬁh@ches wbdost theanmudwstysmnn FSee U.S. Patents

ntib cQnj u t t the
s 2sBgoo R acl: 55 532530, BRRET b EhERss iusq gpoved s
vacid¥dpamst Balderd ARy iaprtbicdieédses Bay (ASIP atehis 6,440, 4li6knd 6,472,511.
ef fects. Exanpl es of.
Further, a polyspecific trimeric or hexameric binding structure may bind multidrug
transporter proteins and overcome multidrug resistant phenotype in cells and pathogens.
The antibodies in these methods may be replaced by the stably tethered structure disclosed

herein.

[0188] Various embodiments concern methods for treating a symptom of an autoimmune
disorder. In the method, a stably tethered structure is administered to a patient with an
autoimmune disorder, which may be admixed with a pharmaceutically acceptable carrier

before administration. The stably tethered structure of this method should contain at least
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t hese agents and nethods are reviewed in Waw zynczak

and Thorpe (in Introduction to the Cellular and
wopdgowd2a0 Bi ol ogy of Cancer, L. M Franks andrP@I/UR2006/046367

Teich, eds, Chapter 18, 50 WD 2007/ 075270

PCT/ US2006/ 046367 pp. 378-410, Oxford University

Press. Oxford, 1986), in |Imunoconjugates. Antibody

Conj ugates in Radi oi magi ng and Therapy of Cancer (C

| d 3-300, Oxf t P
one @gwxgle ngqunspgpqﬁcﬁgﬁo ag-c O%F or(’gge}/ %rn?llgfa gpxrt%%\s”’l‘elwsB Fﬂl antigen
may &8 @ﬂ%&'ﬁ%?ﬁbﬁ%x\ﬁaﬂr ba iﬁyto&% &hi itope £98ftepeIBand

al so Pastan e 764 itetta et
epitopk E of$sPeead otizey) Thezlé ge @gslcﬁe@anw rsmaakﬁo e agpther cell

antlé[cg%técgfas Bﬂdl9 M Hnlﬁﬁ'[ﬁk and CYF74. (ﬁ?@f)cell]aﬁtlgééﬁﬁﬂﬁﬂﬁlude

In cerftai n enbodi nents, nultivalent s
CD26etI1ln eertadn smboedimenss, stabjy tﬁéh@w sisectines of pagyto trept ahf@namune

nag ased tissue and organs, for
dlsease nﬁ)l]%%g&% 0%1“%%2@3 described in U S. Pat. Nos.

6 126, 916: 6, 077,499: 6,010, 680: 5, 776, 095:
[0189] The ABSMmas cprmine Seqengeof iphumgn psEnatpgnurng menocgnal

o3 4360 i gt o okl 51, i e A0S
may Adaif humaaizedﬂ.tﬂib@stlaiﬁléﬂ)d bewaniped LLA (ap@-(lla?fm gr é@ma@med A20

0 /3 Jun. 22, 1999 and in U S
(a““?%‘é?? P“%%O%aer Egdyéég‘gzs 746, filed Apr. 3, 2001.
Such i magi ng can be conducted by direct |abeling of
[0190h a‘hs pdipiyistraidremes bs pereotayzlavitly dospges fgme2 4 Fy2d®ymg per dose.

Adrn.uAr <9n %&)I%g(%g? ?d \ﬂﬁﬁ % div gﬁg dfr}@tgﬁqg %&&p&ﬁnﬂs'achxeved

ret nces
Rad|0|nnunodetect|on and Radi ot herapy," (in press, J.
[019a:1 mhc p@nws who mep baksatedbg theelpisned mpthsids delidmanyomimal -

L M T e e

camﬁesaaﬁdlfehnemf the use of i munoconjugates for cancer and
other fornms of therapy have been disclosed, inter

o5 e L LA s o

resisfant 60 refbtord t468r B6YstémbRchcBaBherdpB 1 The@dnclpde aariq@yiral, fungal,
bactgn%@ildQSS oz%é%@gé%%é’s ags 2 204 1015?4%133;5391513 jf)fé(:t?(ﬁl% %/%Zal infections
1nch§ie6tﬁ§se5&a&secﬁbﬁ 88hieABa vivus] &91.1&5 4iru§, E&%ﬁelﬁfﬁhrr 61,rd.<8§hd287 :

and 319, 500 The t hods are. Iso a abl e
cytopigARIHOTRoH LS L tET B P B RS pif P vat us, all of
whidi@re defftuRe6 ket ﬂﬁhlsgﬁ&hﬁﬁarﬁi&%twwm&icﬁ@geﬁfs tUe of multivalent
o dgrew ous nmethods with . the prese t st able¥ tet here

1mn

§ eEyctires mayprayide adighsie vidiy Jar yifmsesy rgswng in
1ifﬁ'§a'f‘lﬁ (ﬁggl§§‘ EGhpHER ifhesC |'1@§%§e@%1&hﬁhﬁi§ﬁh&ﬁf)? using @BNYjugates of

oe of "use I n radi onuclide thera

the stahly sethered Gtrnetusgsthatarg Mgle@s@éh raéhfglsotoeﬁi/(%éawludmg boron

addends activatable with thermal neutron) offers a new approach to antiviral therapy.

[0193] Protozoans that may be treated by the methods described in the invention include,
e.g., Plasmodia (especially P. falciparum, the malaria parasite), Toxoplasma gondii (the
toxoplasmosis infectious agent), Leishmaniae (infectious agent in leishmaniasis), and
Escherichia histolytica. Detection and treatment of malaria in its various stages may be
significantly enhanced using the stably tethered structures. Monoclonal antibodies (mAbs)

that bind to sporozoite antigens are known. However, since sporozoite antigens are not
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et al., 2005, Technology in Cancer Research &

Treatnent, 4:375-91; Sharkey and ol denberg, 2005, J.
wok@7/ohde 46: 1155-1275; Col denberg et al. (i NPEI/BSHP6/046367

J. din. Oncol.), "Antibody Pretargeti ng Advances

Cancer Radi oi munodet ecti on and Radi oi mmunot her apy, "

each incorporated herein by reference.) 51 WO

2007/ 075270 PCT/ US2006/ 046367 [0183] In anot her

sharegggtg g)chﬂd séqge\%a%%gtlgg ﬁ nS| t ucE &ﬂ%gqaixis% gP%{BF?lte antigens for

targdtBid 8 i@l tedll th UG E14kiOel yéﬁhbtttiﬁ:ﬁy&d Q)lf tliﬂH 1Inb;01ﬁi3th ftlieagmmimtek: afe free in
exanpl e, . the_ radi gsensjti zer be use

the GiFAoRL JUBHART TSI AR PRI Al Ve BRIt F'e?lﬁ Bpgtp hepatocytes. Thus,

it is ﬁéfé‘z‘ﬁf)lértg usd Behidfe bf fIAK thiftRntagkosORsihhh 86 pafRite stage of a
result in enhanced efficacy when conpared to

protcw@at(ﬁmh asyj. il cieeumh vl rm BBy & ashigsrd Wik opsresgnore than one stably

& 95R56Rdity. ZBSuRlof cofRigatel dffe @hﬁh
tethgtl i %[é‘%blg‘llrvgﬁ{%mgﬁ?ﬁ AR, R co el BELED
advaatAge D! ESgIgRE. gPvats’ [ To9B)for therapty, ¢-&. Wittor p‘?smtwntlmalanal

hereln eference in its entirety. [0184] The
dru% %?thelﬁzl § structures for use in any of the
clalned nmet hods, nmay be associated or adm ni stered
[0194] tFoxaptasmiosis Ghalad resigsantdo sy0eas] chipmothsrapy.yItienoigieay whether
Yole in th
mAf SHEOHE Spocifibp™ 1 koBlH, & i, Rt SRRpES At playBlole in the
immumewresponmssiol taxczplasmd?nebet ayh‘oﬂhem‘fesc malanmmmﬂes appropriately
targgtgg glag dtegi Fﬁ%ﬂs IcH bC (ﬂl o;ﬁgea gigf?ctlr}%l & c?ésqlg de’iuvegﬁof therapeutic
ageft®186] The di scl osed nethods may al so be of use for
stinulating the i mmune response in a patient using
t —
[Olés%i Z%c?)i/s gs% g%%%llféﬁf'ev&tew l‘?e%mn{tﬂ 1%2%&{;29 glﬁ{f&g&e Rytﬁl}@
swilinfifg BQCmdeeth(mﬁeBS)caﬂfedary somhe ﬁeshwﬁtgmmaﬂmt Abdalthe @sebf malaria,

tet hered structure a
therf g b0t SPRERY SRR Y eSS R RoeS” Sl Brhered
strub@sdaansbind Hl8Flurdiitg oFstigky of edrb@iRgoptidratly 6 @ pllibieof epitopes
used for many_ 1 mmunagl ogi cal . pr.ocedures currentl

on enetr $Y9TR Ehearr’ BRRPrederaltlyddhe, Fsmeh  RRIYFRFCH iR ROTIIRSIGsgan be
confiiga@Alth zh %Qéﬂﬂg'gg ;I%e? y Bk s oot t&g&ﬁlgceﬁﬂl éiﬁaﬁ&@ therapeutic

anti bodies to the TmMmune system See U. S
effi@gyents 5, 798, 100; 6, 090, 381; and 6, 132, 718.
Anti-idiotypic antibodies are also enployed as

[OlQ@]%hﬁ‘l?stetﬁg@'d%ﬁhcﬁl%LQﬁB@blﬁa% bhé BEMbR I forfhs D¢ qﬁi?ﬁano&ﬁﬁa cruzi, the
S. Patents 6, 440,416 and 6, 472,511. Further,

cauwwy apentiofiChagay’ disepse, 670 hemiade and uprd for dgtestion e% prgatment of this
mi cmaIthégngﬁ' | §181@therEPRBRAEES WhiHe8ENRitIRA @eﬂ%ﬁffﬁ&f@ygoprotem

drug resistiant phenotype in cells and pathogens.
or oﬂm smfwecmmgées pm diffsentistiontstasss ehiheteynaspsamee arefypitable for

d1re%{nqg Maélgé QI% ﬁ%rzﬁ)te(lﬂs taﬁérﬁs gd sci@sq;f(:f)%asmc infiltration in the body.

[0197] Another very difficult infectious organism to treat by available drugs is the leprosy
bacillus (Mycobacterium leprae). Stably tethered structures that specifically bind to a
plurality of epitopes on the surface of M. leprae can be made and may be used, alone or in

combination, to target imaging agents and/or antibiotic/cytotoxic agents to the bacillus.

[0198] Helminthic parasitic infections, e.g., Strongyloidosis and Trichinosis, themselves

relatively refractory towards chemotherapeutic agents, are suitable targets for stably
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herein. [01881 Various enbodi nents concern mnethods for
treating a synptom of an autoi nmune disorder. In the
woreiohod27@ stably tethered structure i s adm ni BEBUSIOE/@16367

a patient with an autoi mmune di sorder, which may be

adm xed with a 'pharmaceutically acceptable carrier

before adm nistration. The stably tethered structure

of this method shoul d contain at | east 52 WD

2007/ 075270 PCT/ USZQO6/§) 6367 ne Bﬁl ‘?’f’th bi ndi DG ctabl
tetherggstrpiptuges: Jheip dipenosis pap rApYBEY D ACHIGE BhARRRTatirbly
tetheédcsﬁ]ut:tu"i‘&t drdeh ugﬁﬁ! A8t 6714 $pédiflcdlietotitietorPerefarablbeto a plurality of

epi tope A, ellt B, epitope C, epitope D and
epltoerDﬁ@pEI@teSCDZZ and others. The B cell -associ at ed

antigen may al so be another cell antigen such as CD

[0199"19An£;1§2?cﬁes Aﬁlle/évmbw& &Hbsil¥ Be rdiséPibhat gyecifpany bimlto most of the
i'ncl ude . In certai n enbodi nents, stably teth

micreles b pressiiot osmamsiie fotdhe TG HHHE ISR Ygapsy Ris of these

have %gjar? Sge%dprgaopélg ‘3%1I 8 Vitro diagnob@dFdbo ;éi%n&‘%}n@é/ 1n@@ﬂfo@ét€d into

human primate, murine nmonocl onal
stablﬁ tmh«tr@d ytru@hrqareaﬂ comnemebsdf antibpdincaraesaier tosergst diggnostic and

theraﬁeltﬂ?cn Ef'gtﬁ Eeg(: m?éi:@gg Zy\dxchhﬁalﬁﬁﬁl y ax'RFmeErtebrat;: arasites of

unmani ant LL1 (anti -
humanrs andmaahmats 260 Orgagisms witDROpphaxrlife|cypigh havmg BeHtyersity of antigens

expreﬁse(g atyy oag%%é gt%g;r -(5%1%?89 %%8{.}'@ éa?%té@%emeﬂﬁéaﬁrﬁeg{ B effected when
stablpttheved istrattunes widyh b@ogmze ahtgenud¢tetmiaante gndhe different forms are

madf‘}rog‘? é%?ggﬁh%b%gg,egﬁ% Ef %gg%ggsf(% as gkp ]sgg'%ﬁc-l: Iaﬁl]]ugates linked to
the abﬁﬂpﬁl% ﬁBﬁép&ﬁidiﬂbdalitin H%dlsﬁgxehiﬂﬁﬁﬂﬂe aﬁﬂ&ﬁ ¢ akihy the feagents
an. me unans.

com BN g BEb P S W SOS %i‘e?ﬂ’ég S AREERs pEHadiient of

1mag§ﬁé Hednd %, adioheclifs dnflek MREei@aingeigenef di seases
at_areé resistant or refractory towards systemic

henpt her apy. These i ncl ude. va us viral
(0208 s eabediens? SoREsEAmPAPE o1 tireoperat ity idahling discased
tlssu;Qsaf)% hemiRiteRag 38 bifb&ive iRt O S stably ﬁthdrékf sieddtareeind a targetable
i nc

ude t hose caused by influenzg vir her pes vit h
consiryst \@hef_eglgﬁ stably tethered § WS ﬁ%fﬁa%‘i?ﬂt h}.?st o 2ep by rléng site that
specﬁ-ﬂ%ﬂ&h AYds'd daseled RIAE hh@ TBIHITIAR otk dnR SRR Hglste At

are difficult to treat with systemc . .
specaiqailmb@mdsdh@ {aractale congamtsand whersm sqifd 4t 1gagt @pe antigen binding site
! ! Eirﬁiﬁl moidP8h 1Y iatkd: XellD tissues or
is ca?%]ﬁg O?QIﬁﬁ%ﬁrﬁé@pl%sw @ &pnl ficantl yehl glﬁeI:
pathogar apeul i léautteprod Feadgest @ﬂasusa@mdﬁhmmther apy using
conjugates of the stably tethered structures that are

[020'18%%1'11 Cfgh&d dobbd Rk o&g 2BhORA ‘?né(tm foP BB S PR ﬂ@ntlficatlon of

activata wth thermal neutron) offers a
diseagegtizauds, o meomb)aadmw@qtqmg an effective amount of a stably tethered

structure and administering a targetable construct. The stably tethered structure comprises

at least one antigen binding site that specifically binds a targeted tissue and at least one
antigen binding site that specifically binds the targetable construct; and wherein said at least
one antigen binding site shows specific binding to a complementary binding moiety on the

target cells, tissues or pathogen or on a molecule produced by or associated therewith.

[0202] An alternative method of detection of use is wireless capsule endoscopy, using an

ingested capsule camera/detector of the type that is commercially available from, for
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[ 01931 Protozoans that may be treated by the nethods

described in the invention include, e.g., Plasnodia
w@ewpori2ad |y P. fal ci parum the mal aria parasi PE)/PS2006/046367

Toxopl asma gondii (the toxoplasnosis infectious

agent), Leishmaniae (infectious agent in

| ei shmani asis), and Escherichia histolytica.

Detection and treatnent of malaria in its various

stages may be significantly enhanced using the stably
exampde, Keiven loeginetNpesoss\BAdc Coriain captqdipgnis sopsaep g)ethods for the

ic P iR D% L RNLL, 90 Subfest, KD AMriniSIRWBY 8h offecti

endog%c%wseggﬁggbl te aﬁai ger113 are. 00?9.1563 V\% 2007/ 075 70@ ° fve
amoREDf aSLdbd e tatlased ruciingy el admisigedng ¢ tayectpblegenstaxct. In this

i 5 . . . . bt
T
specifically bindsh tatgetdudispoamt o least oae enfigaebindingtsite that specifically

. JCl,rculation, just after IR [ [ o

binafiidfRedlarty cors s B Shetel, S6L aE RohelliBen bitgjng ste shows
specilicifdiallte atcompbamentadytindiag efoieim thikairgerells Aiggats or pathogen

nor e th?n one gf}sﬁsi te st agghof prot ozoan (such as
or onpa moleqileyp: 4 P SHradteB AN 4EW I Byed with one or nore

than one stably tethered structure having multiple '
[0203p Adicinative\embbdémerge cafceonjetigais dor theyintodvfasculfidetification of

. adyantages for.i ing, .e.q. with. 99nc, or f.or
aiseFF PApY B tyueichl PR g iniSie o e Toinae g sppplyethered
strucBur@-and PytatgERibaeituct, m&@tabgy x@héred RRatard &r@hfﬁs at least one
.resistant. t stem ¢ che erapy. It is not.clear .

antisgIONHUPS SHARA BN 1 BroriF GUR R Ch{ryPlegiontary ifgfe mgjety on the
targdi@EHS, AHssuddQipaBidicbh 6662 & méld&ulp beytdued BY @r hesotiaged with the cell,

i mmune_response to toxopl asnosi s but in the ¢

. as ase
tissugs onpatheeer apdrlenstens Abp b preairally miadsptasgetallg Gpystruct. The
targeg Q{s@@é’ £y Bk aHob PEssTB ¥udlastth{RAY, IKRr VIRAHCb Oty @i miul Sparathyroid,
el 1very of therapeutic agenis. [0195]
endaBettiivme bonse BTOW, hjapdesprraptgeBnt hel mi nt h
infection, is initiated by free- swinmmng cercariae
[ozokg%‘bn?ef &n&fdiﬁfeﬁfé cmi%e?ﬁ s FEEHHYRLRE 1R \@hikied fSthbs. t T kit may
case of malaria, there are different stages of
incluteractargedable nowittuet The targetabie sengtoigs nw&@gglsele@hwxlof the agents

descéiggg gié g%{ab% f'olthar#étgﬁletégﬁgtr&)étfl ?b(g\% q-'"lﬂ‘{rljé[‘ﬂi‘li: fa¥ Qhble construct may

cercar , optionally to a ural ity of
be uslabtleg dmit therkibmey compuselabeling ofagentsdo pabel thedtniggtable construct.
e,.form of , a.fol cific Sq , n . .
The iagﬁhag ﬁa&?n%sbl éﬁcllk{%% inhad' on %ﬁgt?eafﬁbglaaéleﬁa} cr?%srhnker. The kit may also
contefnf £sthblyaetharedatiunmracsnprisiag achbastiercaBS specific for the targetable

MR AN N AT T .

cont@ibls slehNBz 86Hapdsidn fhegrse stibbettlfered stfudvarelfagin ciroalation.
used for detection and treatnent of this m crobial

i nf ctio.ét ly tet ed structures which react with
a é’ir?‘ft§z?'i‘ Sg}})’gﬁ/efﬁ:e(%‘?‘g{%ftﬁresor ot her surface antigens
on differentiation stages of the trypanosone are
[0205)i Additiendl alisclosure concerning targets for stably tethered structures are disclosed

in provisional U.S. Patent Application Serial No. 60/634,076, “Methods and Compositions
for Immunotherapy and Detection of Inflammatory and Immune-dysregulatory Disease,
Infectious Disease, Pathologic Angiogenesis and Cancer,” by Goldenberg et al., filed

December 9, 2004, the entire text of which is incorporated herein by reference.
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directing i magi ng and therapeutic agents to sites of
parasitic infiltration in the body. [01971 Anot her
W@ eooy/0as2f7d i cult i nfectious organismto treat DbRCT/US2006/046367
avai l abl e drugs is the | eprosy bacillus
(Mycobacterium |l eprae). Stably tethered structures
that specifically bind to a plurality of epitopes on
- the surface of M |eprae can be nade and may be used,
I t
10206} 1838 el R BN, BBl tohbrd iRk ark BRI BB Bact specifically
with tﬁz@l«ﬁ&erdﬂe kavgetsh H‘dneplaﬁfasntttargetsrmez ircbede, bat gre not limited to,

promﬁginga \7¥| §t% tst')];sr gfa {ﬂ%rlvn%te Ha[ﬁgﬂ?ﬁ: §%em) t aYaellfl) factors c?mp]ement

factodragd sutripbérhent treguj etosy pxteisg, adulgyts@eﬁbiﬂc&lﬂ)_@idsﬁiﬁﬁeﬂ(mm an

a PCT/ US2006/ 04 %¥ Eher ed t r uctéur es . th
inflarpngigfy F unmyge élfegﬂ@l 9&&91%95 T RiB RIS l%sp%'&?%% gr with a
pathofdg@bhiygio g @icR It GafiédriwhereRsthiy latandlagaifeargetidtnoband

pecifical]ly to one or referably, ur al
proim BRIy SR i ST el 958 Capiaiu tebtof dhis,In certain

embodiAéhta BlestaHly ¢@ReRaSirhduRecdntdifs gt lehtlons Paedihg S@dcificity related to
bind to nost of the, mcrobes and parasjtes

the diseasgd el aghalegicrngioganesis arcageen A P GieqHiHs cjseaseuAmhat least one
specx%@ytcpé cdfipSfent Bauk @rﬁﬁﬁhé@@énp [GYh QS ké(:ef)ﬁfr ok Bngénr&” B cells, T

di agnostl C purposes and may be i ncorporate Into
cells, grenispyhilse misaoentes and maembag@, mﬁgmcsceaﬁ, ripe@detprs of

coaglﬁgtrl]ériJ 8L S tt}ﬁ’oxrnﬁf : sgbua%ﬁﬁté le H%?}D@}Hﬁk{ﬁes such as IL-1,

nts to sites o ection pat hogens "an
1L-6, |Ihvk§l;Hé~k$Ga—b, parMdFt es of hunmans and mammal s are
organisnms with conplex life cycles having a diversity
[020’%1le?€§’(£@9 @&heﬁﬁ@fﬁ%&?@cﬁtbé’ Hide@USutThAIES B ﬁﬂgated toa
herefore, targeted treatnent can best be effe _
diagnshténimaging hgentde.geistons, rasiologise] odrittaist agambynf toea therapeutic
agentapr}éﬁ&ieré%geéf or%rﬁ)%gt % bgr%n co%tpﬁhkﬁ Zegnei?nﬁ? ﬁé@dlﬂ%ﬁr a'%%de a

hormpné yastpnmohe(antagnpmganmyxhe,rﬂl@bnndeohm ap pnopre adheitor, a
utic.nodalit

s IR o 0, B AR L.
combhdtiott tHERsS. f Dhe BRidatd dfitle StabBsteterdddtartire mo bYarget can down-

regul i ¥ G bagRS<chFeh o B PB AL, rfopaboit b e Epi Higrre also

may Bi2d&6 btheedrBed thafdol dif: daeasy sffést @nymindaseilithiydtdd. For example,
di seased t| ssues by adm nisteri %gn effective_ anpu

anti-gganylogytg gpiibedy, srelees agaimst ()60 GAYIgde-ghNE-AJ0 or NCA95),
can b%%é& {dak éﬁ%@é’rﬁﬂ&g@eﬁh @Me)!teﬁ@f‘sg%se&cﬁéidlﬂé&‘é@used to target cancers
onprises_at | east one antigen binding site that
that%‘p@ﬁﬂﬁz%ﬂ:ﬁw@l nds a targeted tissue and at |east one
ot her antigen binding site that specifically binds the

[0208]ndRHeAh B R RRAL, &w&erage@wég%eim;g%n@mebﬁa@tF&r@cample the
antigen binding site 1Is capable of bindin

oligoaBegPiidreandis AThaniepYy woawe%d% & adgpblers %r@eﬁfrckmterfenng RNA

(RNAf)me&lermeatlgem&{de%n Be %F&xﬁ%ﬁm% &v&ﬁﬁe m—z%r p53. An
associ ated therewth. [02 il other “enmbodi nen

antlsellfﬁémlﬂc‘ﬂéﬂlﬁbhﬁmg&d‘?Wép@ﬁ%léé éofgseriberbin VS. &at Nm 50?34 033. 1t
may be conjugated to, or form the therapeutic agent portion of a stably tethered structure.

rd

Alternatively, the oligonucleotide may be administered concurrently or sequentially with the

stably tethered structure.
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di seased tissues, in a subject, by adm nistering an
effective anount of a stably tethered structure and
wa@cdinrrRr@ri ng a targetabl e construct. The st abCTUS2006/046367

tethered structure conprises at |east one antigen
binding site that specifically binds a targeted tissue
and at | east one antigen binding site that
specifically binds the targetable construct; and
wherein said at | east _one antigen, binding site sh

[0208], kxarqtherismpadigenty the Beiepralietsent i abomgn ﬁﬁd‘?ﬂﬂ ang ﬁsﬂment

ntaltlg]ﬁ'radfd'ﬁ'bﬁ Q)&lﬂpfﬂe}rﬁal 31 §3UBEN A nRAbROSR 168alRBtidn of the therapeutic
mol ecul e produced by or associated therewith. 102021

agenhnTh¢ therapsutic agensaltoomay beaphetdaghivetherapsutia aggntpastigularly one
thatféaaocih‘&‘flggé}ij&sgeyé’ using an ingested capsule

fector’of the type that is comercially
avai l able from for 55 WD 2007/075270
[021pCT wedes¢danbediment.dhp therapguiie aeentds p GYLOINEE aegissuch as a drug

or to%) Aﬁgr }@f'exq & "ERQ ghg%t ts%le%fé G} tﬁ@%ﬂgg? %oﬁé}&lﬂé]@f mtrogen

endoscopi ¢ I aent i ion o di seas i ssues,
mustnds, eﬁMe@mmc&mwaEVm alkyl sylfafatescnitrpgourgas gﬁmCﬁﬂblae triazenes,

St
fohct aggpgelf é athts a%y?l&ré#c E#ﬁg?sh @&( @ﬁgﬁ%ﬁtﬂ'se E)&ngn&ne §s , purine
analbg, hﬁ(lﬂﬁdtlﬁ, Buzyrncs; engyrpe lrﬁnbltca’s dp@[aEiOpbwéotanmsQ[dntmum

coorf b6 Sap! e’ B ARG i HiAn PR flne dortvatives,
adreﬁ@@ﬁuéal sappryssanishHerrhdves ztrﬁﬁgmﬁﬂhleadoslamt rtm(tﬂs, SNR, camptothecins,

d at t d
dox e o3 et o B0 S SP i C AV UBE BTy OB con
antidddfodenl)) @popteloi Sagents TheBotesxafl OPAYET, andra @ﬁinlﬁnatlon thereof.
nol ecul e produced by or assom ated ther evvl t h. [0203]

ernative S co n met hods
0243} 0F B et s Feea T gt O Dprepg e uenh N4 dfh deriveg from
sourde §dgl|5¢t8& froﬁythé?’bﬁp 66Mpiisigg an aafrhfich plaat,and Wihiopdbial source.
sta t et here

structure and a targetable con .
Prefpmied i ipclude Figits @bepy %leh%’émbéﬁﬁ‘?fi‘% &bogycl P%st@iﬂ%@) DNase 1,
Sta;ﬁg}fdcggtﬁll th@ﬁita}ginsAt FokARRY ahhidfralgREIH, igeRnlin, ddpHiHSRtoxin,

conpl enentary bi nding noi ety on the target cells,
Pseudomanas exptopian Aed Breusiomsmag epdatexife produced by or
associated with the cell, tissues or pathogen, and at

(02125 a%e tRAGpARR ddeat m%.?%'afn' ifRhinonidiiftoR shéd aed aﬁbﬁme, a stem cell
construct. The tar tissue n { be a normal tis

growthdpctas atlbf?qpbp@xnp,, atﬁ@gptgc Y :g,colpm// ﬁﬁg‘lulatmg factor (CSF), an
inte oﬂt(ﬁyrﬁ{? laQtem 2O %ﬂh f48or, rd'ﬂi‘}iétﬁi’vthrbmboﬁﬁﬁ @adar

een 0204] Sone enbodi ments concern kits f

com,buampn élixetgoﬁsaed bimphesexinds woey nerrsisidaetopGINE). nlihﬁb@natopmetw

factp A7 bR TGS (i, lAEINE) AEhARE, BRAT ki he Btarifooyte-
colohyrstitranl gigdbttor (GrSSF Lot grambovye nmmMge-co}v@y stimulating factor
bI e.c ruct u e
(Gl\& 3%3%'5 1|n566'? rlg}ra] g%la ebaegle%}/ rfe? ns-F ;fgg'le ’ta%dlﬁ[yar ggt e{g %‘OW factor may
be S1ofastor.ualternafikelyl &tmaknmqndrﬁ@cgﬂalbs mayfconrpu’:isel ded,, I'nwey 1L-3, IL-6, IL-
on and Cros
10, figtb oty 1B L6218 Srleftedndt AUHr &  doipbitefinf g dr
| east one ABS specific for the targetable
[0213] Preferred therapeutic radionuclides include beta, alpha, and Auger emitters, with a

keV range of 80-500 keV. Exemplary therapeutic radioisotopes include 32p 33p 47gc, 1251,
131 86y 90y 186pe .'88Re, 189R e, S*Cu, §7Cu, 'Ga, “'In, g 142p; 193G 161y, 166 Ty

+ 21 » 22 . .
166H0, "Lu, '8An, 21 At, 22Pb, 2'?Bi, 2’Bi, *’Ra and *Ac, and combinations thereof.
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construct and at |east one ABS specific for a
targetable tissue. The kit may optionally contain a
W@ L@atn7i2go conposition to renove stably tether ePICT/US2006/046367
structure fromcirculation. Targets for Stably
Tet hered Structures [0205] Additional disclosure
concerning targets for stably tethered structures are
di scl osed in provisi onal U. S. Patent Appl i cation
Serial No. 60/634,076, "Methods and ositions faqr
Exemnhmnnhcﬁea%lﬁy thgrapabicagenis AT felecied g § Sy epmprising

hr rggﬁlqﬁe ggul atory Disease, Infectious Disease,
© 0‘{51 0 ogl eAngl ogenesi s and Cancer," by Gol denberg et

| ed Decenber 9, 2004, the ent| re whi ch
[02114]5 Sﬁlﬂdﬁ?fﬁ’é“?‘ébttbﬁ theggnsutic l?ﬁel?téf an ghp@e gl "W;E'@W? tIh@
comé’%ﬁ?ﬁ?a@ﬁ@ 1OKRREenald) %%%yid%oé&iﬁu&md BémPt/Sstedoi®isomerase,

tef her'ed 3trucdtures clai med herein react

yeassgleehqludghydxygemsam-gmempﬂrpéwl@m dehydgpgesaserfgose phosphate
1som%i'§sfe,ﬁl§cﬁgéra&1§ﬁ P@xtcﬁ (%@% d1eHéGfhositibase! g%@ﬂa&@" S18&bsk Oxidase, B-

ammat o ‘tors of the | nnate | mMmune system
galacaoagarteanbomuq‘lmt,orrsasecgatplamlnc08¢-éml®sshaéﬁ dehydrogenase,
ement re roteins, targets specifically
gluc% n‘gﬂg EAR- R oqm% t)ér Fammatory or
i nMmune- dysregul at ory d| sorder, with an inf ectl ous

[0215hMroigen sxamples ofitherapsutin egeyineptidesiasg kpewn in e art and any such
can [ |
known aggr%t m%@; lgéreﬁ %P‘Fﬁ?tlﬁ&ttﬁ%mﬁ%%ﬁﬁ Il%éesaiégl?%ig rrl?ug NPL nét limited to,
hornmaagugmwm factca's,t aytokifién, shemaokines, tbanding pqﬁm,rhinclgng fpeptides,
.Sstabl.y tethered structure.c ain . .
toxngﬁ, ﬁag%gergﬁ E%a?rls,calmtt ax}%f)%et'nel% %}cgors a%m% d)t é:g gag‘ltélagaﬂl%Fll‘ I?eptldes, anti-
viralgsepides) @hﬁnﬂa’@uﬁ)@& @eﬁuseso an.}anmseagomnts ianfagonists, Bematopoietic
di se at J east one 1.f1 t,0 a _conponent
agents S‘f‘ﬁe” q‘iﬁ‘?ﬁﬁﬁ"’éﬁ}g‘t%m%’% ﬂthﬁge]é“ %lﬁye'b%égfl Kol rTFsgen of
B cells, T cells, neutrophils, nonocytes and
[02 lﬂﬂ]idl}ﬁm&bgﬁ&,thaﬁﬁ stﬁ&nd:rei Ihhjt bindl dpscifioallyradatledsoose pfoinflammatory

ere P o Blanomo By ey PR DAl Y Brd A B et
recept¥eBProinARAndtdry cFR2(f 1?11 ssitahyct @k Rebbftettidred stricture may
can be naked, but can also_be conj.u

d t i
bindjpglydestyt @rg %Ig’ Pyt cteg don MR, IIMGR- §0%§{¥?0 (?lg‘tﬂard}eglastsaqactor alpha),

IL-1C NI, #SS5, AOSNIL-B, AL-12 011813 fm:ﬂpsxm IIS‘-18 ag&nhﬂaﬁmltwl éffector
4 radi onucl i de, a boron compound munonodul a

chergolyaps ingludg, btﬁmrmaﬂferestawrrér tﬁoﬁév‘ld ﬁt G&éﬁﬂ sItL-SaMCé’ni ;iwenocyte
cherﬂ ia@&é‘gfdteﬁﬁtlg%ﬁN% RAFLIR (iR k eng& infBmMRASHPAGkdiNG A), MIP-

erap utic gent a cyt ot oxl C an angl ogenesli s
1B (imﬁurcbphagc infiamematory. preseindBoENthd$ éerithehal rtﬁuﬁfeph@ agfivating

pept“%% a?ﬁlld &RDRE (?IQOSJert ChL BofaQirf Itrafrﬂﬁhﬁué’tﬁry%btor receptors

or ot he W Se tect an I mmune cell fudnction,
mcliml&, buharestoabésantei tveiﬂedmstILbﬁR Jdiel 3511,§b-15fFa)1Lb1| TRdandbIL-18R. The

stab?y {%gl{erec? st of’re a so m %rea spdelc{ffc%h&x:v:a{c %tqgf}st ngyt{;begg?ag An factor,

ranul ocyte an
suclsactissas fagen drshroﬁﬂﬁﬁ dﬂleﬂﬁﬁﬁlﬁmﬁnésséc;gokmm& with thelr receptors on

the 1mm?1r512 tells to effect activation, and antibodies can block activation by neutralizing the
lymphokine/cytokine. Alternatively, antibodies can react with the lymphokine/cytokine

receptors to block activation.

[0217] The different targets to which the stably tethered structure binds specifically may be

from the same or different classes of effectors and coagulation factors. For example, the
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can be used to target granulocytes in infected

ti ssues, and can al so be used to target cancers that
weresR7CEACAMG. [ 0208J I n one enbodi ment, thBCT/US2006/046367

t herapeutic agent is an oligonucl eotide. For exanple,

the oligonucleotide can be an antisense

ol i gonucl eoti de, or a double stranded interfering RNA

(RNAi ) nol ecul e. The ol igonucl eoti de can be agai nst an

oncog like bcl-2.0r p53. .An
two of merpttrergpeiess e pre Bt gt BBk SRR St RE efifoatly may be
selecté@ from hidsah3dlaskof effetoloranapulgtoe dadtars, soch fag twio Phenore

t herapeutic agent portiqn of a stabl %ttghere ¢
differentpierleEImatar, S 4N VTS R 81 BeUTsER: ariplgrmetory

effect@ij QPIJHI&EISE@ w6 QR EiHrE 8IFFdrntProfmERHBdtbB/] dffecvdrirbedptars, or two or
bl'y tethered structure. 57 WD 2007 5270 lected
more mwm&pm 34iternptipely) the AWe a5 IMIF déf%%’aﬁ tRESGEs mey pe selec

from hﬁfe[rg}ﬁecllléésgs @a@&?éctdé afid B&4. %‘I‘atﬂﬁdﬁ&@rs Cales e&ﬁﬁ@leﬂﬁﬁé target may be

Irradiation wth thermal or epithernal
a proinflatommateryad ffestor| afdh¢ innate igpnwie 3ystem At oRRAES mayRan |

coagut-[htlor} ASL AP, & st%g@}gth@}eﬁ%u%}ﬁrp Y Igmts?&ﬁﬁbé’lﬁy with two different

era euti c agen artic one 1S a
classccshrqumgémmnatar)dgfﬁactc{r@,m]l ap pt bagr@pmr@@ﬂa@w,ﬁfﬁptor cytokine

and aareg@ttcbr%: axjfgygiﬂt enéffec rach% ?(EI% 'aplaa"élg%% ?r Hgmﬁﬁm?ry effector

erre ect ed
cytokificoand ai’tﬂe@t ou@ pﬂﬁmﬂamtruatlgy @ffemot ragpetor, qmg iqistj@ae proinflammatory

effec%trlll lﬁtglg King aqu ag&ﬁﬁﬁa(%r'lg\é?eﬁ mam néefgec?cﬁ'trg?eptor It rduay also be the

case HABIHRASo ARfeRUhOcYgdts REtd, wlfuah ah&esam@@(hé’red rsh'uu]uteareapts specifically
rimdine anal o uri ne, anal |b| ftics

e obpa o ne o e sp G SRS R e e smmune

systel] &l hBHMhaf 8RE Epitaid SFhé Sathe esffulativnfaéton| kal 0| ds

substituted ureas, nethyl hydrazine derivatives,
adrenocortical suppregsan

ts hornD oni st s,
102185, S e e 8N B BTG Dy P &R ifferent
ep1toﬁ@§joit Beishmanalipgs. l\/ﬁlmlilgﬁh@mwsi @8y balksd aaing tieg@niesantigen,

antimtotics, _anti angi ogeni c, apopt
thus ingramsEcsansy. BRTOXBIP e Peh BiHFOR MIToS [Ty phrticularly for the
treahLm% sehgis alAd\EncBs 4RI iRékoSaRRA PR ues,th® antibodies binding to

er ape tic agent 1s a toxin derived froma_, sourc

two islehtical egitopesrithetaggassiparcmincpionyed inte AistRLY teéhﬁ‘ﬁ?fi?ﬂucmre with
anot}?er}%nabgzla)gﬁ%hg opé Eyﬁl%?e bindir £hsqd aldRibRat ArtdeHdfuch as an HLA

toxin, saporin, ribonuclease
class(IRMaseipnt Sidis en’dlgen sudnmsﬂla%c’ﬂeﬁ ansibpeics DLl bﬁ%&lected to bind to

two &g’éﬂe\gﬁ %gﬂggt Iex Ig{,%lntlg&? L&l 4. dhRBS &S o HABB A and

oxIn seu onbnas endot oxi ns.
CD780212] The therapeutic agent may be an
i mmunonodul at or, such as a cytokine, a stem cel

0, § achoh | &hbodiment th
9218 040y B4l o TRHELBEL AR et Bodiment o
actudlithddet nﬁy&ieeum emiabelgxlmvddmma@tf the prerrgﬂammptgne@ﬁfwtor receptor. Inan

altemerz]trl\(f)enéonqg 1men the’ ga@ly tethered structure may comprise at least one molecule

reactive with a proinflammatory effector receptor. This molecule may be a natural
antagonist for said proinﬂammétory effector receptor, or a fragment or mutant of this
antagonist that interacts specifically with the receptor. In a preferred embodiment, the
natural antagonist is the natural IL-1 receptor antagonist, or a fragment or mutant of this

antagonist.
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conmbi nation thereof said | ynphotoxin is tunor necrosis
factor (TNF). The henmatopoietic factor may be an
wo pdoeoreoki n (1L), the colony stinulating factBCT/IE3000@46367

a granul ocyte- colony stinulating factor (G CSF) or
granul ocyt e macrophage-col ony stimulating factor
(GWCSF)), the interferon may be interferons-a, 0 or
y, and the stemcell growth factor may be Si factor.
Al ternatively, the inmmunonodul ator nmay conprijse |L-1

[022¢] Inonejqmimdiinent a tagget may be po pptigen onreceptpr efthe pdaptive immune

systebf‘ elfnr(ftﬁérgﬂn odirhts@the Yirglt SRALSABLY RhdrdP§tBR ureP¥RAcur on cells

erre erapeut i ¢ radi onuclidés include beta,
of thenplte, imamunesyytsm.csvich ae gEnulgcytes amoresytes mpcTeThages, Jondritic

cells, S5 NEXEIR. o AEEAPRHLIE ol AALR/AE ARGHlATCHEC Y3 e mother group

of tarphlis thislgragp t4aRstingl&HBSHa, 1&S; IFNBEndR7. A furtheg group ef spitable

targefy i?lc@fégﬁ?z,%@%légﬁg@%?éﬁqs]gﬁ?g%b@ég It%lagifcﬁﬁz? ](§D25 CD29,

CD3§&3M&)120©]W5Q7 6D5a, COR3SPNAB, siIBEPT54.EXbapDy are targets on immune

act eutlc agents ar sel ecte m.the
cellsGigh BB ABHILTTY 1 BHTLCAE A ) BPo CH S culary
usefil a8 heharker of ffivatedrdpattic 6elBy@ab dr &l ABicRhZNUE /aed. @8] 2004 (Epub

ahead PRBHYDGRUBELF" dhach Bi HedcR kA VP L T somer ase,

yeast al cohol dehydrogenase, a-glycerophosphate
[ozzdletwﬂalagexrgﬁe@rebfb@ﬁﬁumh mtadelaa; guch mr,&smGB -1, TNF-o, the
orseradi s roxi dase i ne hos
compgpaRL T 81 G lEwob sty Mot R B pgyation factors. MIF
isa ﬂlb&ﬁl"éﬁbﬁﬁ% %af the RASR inERirRl sIStem ﬂ{d'kﬂ@ﬁsearﬁnﬂlb‘tﬁmlﬁ phe in the control

dehydrogenase, glucoanyl ase_and acefyl cholineste
of inflaprEgoryespansee xaRgInayy desaribed #s ak hanphgs ‘g“éﬁ’t“fig%“s“" that

inhitifed tﬁ@fﬁﬂaoh{‘nﬁ Q@tléﬁ bf AReropAYgeUGR aor&@ﬁi’\ﬂw%ﬁeﬁ‘sl mABphsse
used. Exenpl ary therapeutic peptides include, but are

migration {nhibitasyl faefor (B w#ten ergmakl% cytgkmerfer almashRdgeades. In recent
year%: I?ﬁé.@%b&?é% NaYiis z{é Hﬁét%ﬁhe 864 gl]ﬂﬂnﬁ??%iagﬁ @nd the cloning and

oXl1 ns 1 0Q enlc tOfS ant1 - angl ogeni act or
expreasiodamﬁinow;vearﬁcombmm@ Mlﬁepotedehavaalnd te thej definition of its critical

blolcgrgh%) g écglﬁ ug v vo hgﬂ‘g}t?o p0| e{qug B}'&é)e?t o%%%ﬁeaségﬂ%%ﬁcrophages

and € rlymbhaxmmanhamd)m s§imod atet b}C glmoaahbtyidls Emgé released, MIF
0216

conpo The_ st abl her
over oy GFARHPHER] PG E o Bt GRSt hir s I and 1L-8
prodatfi@rby LPsydtﬁKIhla&d Réicyds ammatoind efpbestearthe peotedtivessffects of

or roln ef f ect.or ceptor,.. Proinfla
ster Y [ JUGRIRIEETE ATeh MHE SrLBgepiemaagoorbedid inhibition

ofTS:"eII lﬁélﬂe@aﬂﬂibﬁn \Jatra@ irBtbrigleIL-R W d IFN- gmma@mducﬁbﬂ OMIF is the first
MF, HVEB-1 -a (tunor necrosis fact

med;anq to b|eL1dg1t1ﬁeLd_ tbat qq{x_q?un]e[-rgulqtg theinhhitory e?trpctts Pg gﬁ.??acortlcmds

and lhlus %Bays Rr Qitlthl A8 Bredhosf EloP bf inglaairRkidieand ithusiey. MIF is
but "are not restricted to, CCL19, CCL21, IL-8, MP-1
partichigrly @ypeil in treating cancer, pathological angiogenesis, and sepsis or septic shock.

[0222] HMGB-1, a DNA binding nuclear and cytosolic protein, is a proinflammatory
cytokine released by monocytes and macrophages that have been activated by 1L-1 B, TNF,
or LPS. Via its B box domain, it induces phenotypic maturation of DCs. It also causes
increased secretion of the proinflammatory cytokines IL-1 alpha, IL-6, IL-8, IL-12, TNF-a
and RANTES. HMGB-1 released by necrotic cells may be a signal of tissue or cellular

injury that, when sensed by DCs, induces and/or enhances an immune reaction. Palumbo ez

61



chenotactic protein 1), RANTES, M P-1A (nacrophage
inflammatory protein 1A), MP- 1B (macrophage

WO ndo7amizes ory protein 1B), ENA-78 (epithelial PCT/US2006/046367
neutrophil activating peptide 78), IP-10, GROB (GRO
beta), and Eotaxin. Proinflanmatory effector receptors
i nclude, but are not restricted to, |L-4R |L-6R
IL-13R, 1L-15R, IL-17R and IL-18R The stably

tethered structure al so nay. react ec
al. repgt ot SBHRSR BrocraBobiast RagraRen g PRt kD reh piot
164:8{1-44y @vbky). The | ynphoki nes/ cytoki nes react with
their receptors on the innune cells to effect
actlvatlon and a t|bo can .bl.o activation by . .
022 5N GBr F g S e SReer By RSt aE Pyt stgnifioantly
delaRQiKiRARL 88 afearB TI¢R A \I\L-tlbeﬁah @ﬂp}éﬂﬁi&ﬁ‘tﬁﬂ tetapeucilss that target specific
receptors to block activation, [0217] Thﬁ‘@f'l fferent
carlyrinfloamatary mgdiaters snches VK and rdbes al:ﬂ“re ginet BioygR efficacious
in thé Qﬁ&bfﬁlﬁ%# ¥ %‘@Y erB® strh&tBrts che 1r§1§‘x'6‘3e @és Qhéc;dc By 8itbe tmg both early and
classes of € ctors and coagul ati on actors
late mﬂampta@orytmﬂamglamyzwhp@%27o PCT/ US2006/ 046367 t wo
or nore different targets to which the stably tethered
[0224f g&ﬁiﬂeﬁme?é@&ﬁxéﬁ%Q ki dt REEMHNG N Qre S8l lisERi i trB&ting

sane class of effectors or. coagulation factors, such

arthritis, passicaleriysolagel-dsrehertyites. ni PR IEErY STPeRiTeromprising
HM@%t P48 91% stem nQ 'h%afm% \Aggisfdcn@f&@ta ptid §Hodk! 3Bl LY, PNAS US4

fector enD I nes nmore di fferent

101:R9@BAT (Mﬁol;kcda ek ofrthriieRbaims 48530520k (2003)nprwa et al., J
| At
GRS BT S I RN ) Do -85 2009

cl asses of effectors and coagul ation factors. For

[0226k AMH-@ is anmpertans cytakjnesiavolye ibsystamiginflaninatipp aad dhe acute
phasg 6%%5% & NARES, is%gge&?yfﬁ%@&glrﬁ&tﬁ)g sgﬁﬁ bRt Sn@endothelial

ion factor ere struéture
cellsiMacrahapess ﬁeoalrsu apall Bmmwﬁmgdnﬁmwm smaegth sausclegiells,

cos AP EIRESS SHFS585 Syt i, oo gy o produce
TNH4, aftef dtivmuration.y Ite tdleadeds stﬁ:rhﬁhmédl lfyesevatal bthes melisors, such as
roinfla tory ef ectonntﬁ%tok ne.and at

interlgukined |28 thpﬁ endotosip, BT € of damage, Fga,g}y 18geé:%on It has a
numBEL,HiBAYBA adouLbigas sPstebarnkially tagtﬁlhértwitle astérlakéns-1 and -6.
proi nfl ammat ory effector recggtor It m %% % &uqu R
Onetof ae 43RS PR N IHAPTSH S FHPPY Fi9a benges ereq, gtructures for
treat%@@icﬁeilﬁ LREERB1P tar HQNINE of GREIES sERakds thkbite p&ﬁ& response of the
than"one epitope of the sanme proinflanmmator

liver idadingde agfinengasq inyfaireadtivapreinand agmmpher @) Péhetrrﬁ%?fh%tﬁés It also is
a us&i@ﬂ {a9§§f enttp&txﬁﬁrg@pﬁgaﬂwpﬁ%'sﬁ&ﬁ actor. [02181 Thus,

erent targets”™ can refer to two different
antlgens or to two different epitopes_ of the sa
[0226h {Ehgemplement iysterhisi desumplex fespade webma@am%quw gleavage of
seru\rj\iﬁgiﬁ/c@ﬁ}ue@ﬁé ofter Mﬁrate'aloc;}e@é'ﬁ' 138eptSisE NG "cbiRblédéiRhRade" is
targeting M 1, particularly for the
constitetineandgt nagk-speeipfid l@,ut lsﬁwet lzeaaf@éa@d in aees th Bstiopet opplement

actl‘pgtl%gl‘{gsciﬂts i Lﬁl%ﬁ'&%hglssegh&fye%g eh?ymatlc and biochemical reactions. In

this cascade, a specific complement protein, C5, forms two highly active, inflammatory

byproducts, C5a and C5b, which jointly activate white blood cells. This in turn evokes a
number of other inflammatory byproducts, including injurious cytokines, inflammatory

enzymes, and cell adhesion molecules. Together, these byproducts can lead to the
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two identical epitopes of the targets can be

incorporated into a stably tethered structure with
wa@e@vign27@nt i body havi ng one or nore bindi ng aP@BEUSO&046367

di fferent antigen, such as an HLA class Il invariant

chain antigen, such as CD74. The anti bodi es may be

selected to bind to two different antigens, e.g.,

anti bodies to MF and CD74; antibodies to HM&B-1 and

CD74. 2191 i nfl ama f )
e o B B A St L R rsuts
indut @606t thE Ry emaldre xdspans), bhidgvcydaiemdtaXis ddEopsonization, and cell

proi nfl ammat ory effector receptor. In an alternative

lysisenbodi nent, the stably tethered structure may conprise
at |least one nolecule reactive with a proinflammatory

[0229] T8E kOmplReaP kHtem Uah DermRticaed Giarthy digtirict Pathwagk, the classical
antagoni st for said proinflammatory effector rece

tor,
pathwiy gng thegtisate pathiteyn MRt of HescomplprgRiFOTRPFatS dre Buinbered

(e.g.) BLEERES e?cﬁgﬂltf dobf dr¥ r¥fetRd kd18s TIRERI.OrSorh® ofithe components must
preferred enbodi ment, the natural antagonist is the

be enpymatisplly cleavedsiostiyptedhein fation; otbersgimpkyfiopthing fo form
com%%ﬁg%g%gﬁ%eg 63%?%% dnenflo M glggsgéag Zéaz}@ay itnglrudgtCIq, Clr,

4 220] I'n one enbodi ment, a
Cls,feda, E2baG3 a3y &itapand €4bpidstivetompenerdnpf thealiematspathway
. 1S N0 [oeF t h St
o RS E3bCERADER, ETAEBI3  Eabt B b Ao s
of edchmatiev®yis thnyanse) @hd asvalyesnwingeyeesgsserpblydntees nembrane attack

compli AR4 T RamBHBC? af ueap&Fiinhe sk HERFEr ipdt C8G gob, o6, €7,

C8, anbCher group of targets is the group consisting of
Coa, LPS, IFNy and B7. A further group of suitable

[022%%5’81%&%%2& tg‘,%%f%%éﬁﬁ%f%’ e CON((‘;: %%fenggégein,x gééég :targeted bya

stab@%@crﬁ%pttﬁ@b@%tairwﬂh%ﬁlﬁienﬁm c@ibponres ti@rmyefesredn C3a, C4a

inmune cel | whi ch can be bl ocked to, prevent. an .
and (I greecRrt Pl BoREse SR CF Bl P PibisR fnd ggrotonin,
which &Bh&Phafbcydés, bNEbRHegigEdniplemesd, k&, (1BRee Brndbne group of

Bi ochem J., Aug. 23, 2004 (Epub ahead of print); A
preforehtargety. Aqpother \g_rmm(ﬁf w{ggerrezid.er(ggt;s 1ggrgxdgs_|_C?gdéﬁl? 511:1d C5b, which

| 4 it SEEQRT Rn&theRElct el gfbup Hf @FEH are th
enha[sngg %ﬂllégs&ﬁ&é% JI—I;I\/GBI%e TNF- a, tﬂgﬁ co Igg&rr?nt f a%? oarlré3 °
predaprssoncephranents foethesatwe grawpstied 13, Gthand k8. C5b, C6, C7, C8 and C9
incu RN O lgf Bkl b A A Byt e
grouphe taxgatsr ol of inflammatory responses. Oiginally

described as a T |ynphocyte-derived factor that
[022"9? t&o%é}l@x&eﬁtr@S i{,m%gam&{r%ﬂa%ﬂyﬁtoxﬁ@cft QRABMES inflddfmation and is a

prot el nown as macrophage m gration inhibi t_oré.
cherhotattic attmertant fogdndustioniod mavirepkelie tt¢ase of antimigrplial proteases and

C I S, [
R o
By tatgeting §Sandt only is C5a affected, but also C5b, which initiates assembly of the

membrane-attack complex. Thus, C5 is another preferred target. C3b, and its predecessor
C3, also are preferred targets, as both the classical and alternate complement pathways
depend upon C3b. Three proteins affect the levels of this factor, C1 inhibitor, protein H and
Factor I, and these are also preferred targets according to the invention. Complement
regulatory proteins, such as CD46, CD55, and CD59, may be targets to which the stably
tethered structures bind.

63



expression of bioactive, reconbinant MF protein have
led to the definition of its critical biological role

w0 p0oviovs270 M F has the uni que property of bei ngPC€EUBHSEW6367
from macrophages and T | ynphocytes that have been
stimul ated by glucocorticoids. Once released, MF
overcones the inhibitory effects of glucocorticoids on
TNF-a, IL-1 beta, IL-6, and IL-8 production by

LPS- st i mul af ed nocytes.in . vitro and sugpresses th
10230, G s FroETHISS G PrEieTee ey RISt e faolor (TF) and
thronSH¥iH OtTIXE s Hndwh alsy adMidsud ligemdapREaNI @B $42, coagulation factor III, or

gl ucocorticoid inhibition of T-cell proljferation_in .
factoy [y $ ¥y ap dafegil Mgmarans teAEPIPHEIYGARHIFTHRRYBEIGURFT ofpe cytokine
receptSr stln}tibgrfﬁinﬁ@t ThEBPARE Bhdin@ REabélar ddnedn LRAF @mBists of two

cou r-regulatethe inhibitory effects of, .
structyiralonedules withdsatueasdhatiage consigientavih theickassificatien pRTE 1Rg 2

memB&SSE tgg?—tzrc]‘gltol&fle #&Fﬁt@fgmf‘]? ANpdoel MHRIVIYod Mdsulaion protease
parti arly useful”1n treating cancer, pathologi cal )
cascaglegind geitietisdotinthe extninsicanst intrinsi¢ bloo sersulatigpeaspades by forming

high Mffcorﬂ l?#@ ‘tpét?gérp@le %%frgf ﬁalﬁ'%r‘&éﬁtl BF?E ia?ld RhE I:ﬂ:tﬁating blood
is a pr0|% ammatory cyt okl ne released by nonocytes
coagalndonfartoshsgyime mroteasek dacoheHrordettoy Xilkad Thysel dnzyn@tically active
NF or LPS. Via i X [ |t .
comg B s Mol R 2 ol B neraion and
formatien.eased secretion of the proinflammtory cytokines

IL-1 al pha, IL-6, IL-8, 1L-12, TNF-a and RANTES.

-1 rel eased bhv. ne ' . [
o] B8 B o F T SRS THOR s, Aoflees
vasculadeiedgheliud cells, anth iniadscealby HwlNENFesnot bateridPdipopblysatcharides.

61 WD 2007/.075270. PCT/,US20Q6/ 046367 € that .
ProtqiKERSF A B HELBLETATIBT 20 aHP g AP inelif S T &xbRssion.
Indubtiél &f BF %%i édloforir@ld cyblahes is ladinpbitadtifeRO0M) Yor initiation of
di [0223] HM3B-1 is a |ate nediator. of e_rt]tggat oXi n-|tnduced. TF also

issqnaipptgliiptavaselansaaeplaion SPEHNRALSRAT With Hegmyegative sepsis. S

appekitsBbleGave1obdifa VaietNGf AbslhkinokiaGt FundoRS indifih2 inflammation,
therapeutics that target specific early inf]anmator

cancem B dpaCioge ISR RSDARYS, R IUFRRTASPHEd RREERRASIS. Thus, stably
tetheRSPURARLEE m%g&sf F b2 JsBRil @bt 815 in Y trSde@Bhdof &Jﬁ@@lﬁﬁgthies, but

structures can rypr ove reggons_e y.tar getl n bot ]
also gnthieytreatrdent| aftsepsis fcanearapathglogierangingsnesis; and ethar dgwgnune and
Sl SLAGhIy 5 LR SIS ity O€botR hercion
between thecedagnlayion phthegeyrandrtbe ctdkmetrietworikss s@gested by the ability of

tet hered struct ures.C S| .
sevefs ey ittt MRARE TE PR H AR f RUS EndBF ttPEirdtes of tigand
bindR¥AS thiSfecepfdt. 'L9End Bindidd Q(Bdytor kA dlas be¢n eported to give an
.. Arthritis Rheum, 48:2052-8 0 : ura et, al., J
mtraFﬁl?lﬂaﬁ calpigm %W‘éﬁaﬁrm%%%ﬁ%p@ C‘?f,“e TRl ger et

al ., Jintern Med, 254:375-85 (2003). [0225] TNF-a is
[0232] The@abinsis theydtivikieddormwé coaghlativrsfastoe il @rothrombin); it converts

s BT RGP S5 BRRISF SPRRF RIS i i e e

proda6den betytakines and arachidonic acid metabolites. It is of particular importance in

the coagulopathies that accompany sepsis. Numerous studies have documented the
activation of the coagulation system either in septic patients or following LPS
administration in animal models. Despite more than thirty years of research, the
mechanisms of LPS-induced liver toxicity remain poorly understood. It is now clear that

they involve a complex and sequential series of interactions between cellular and humoral
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cells. Macrophages, T-cells and B-1ynphocytes,
granul ocytes, snooth nuscle cells, eosinophils,
W@E b@narcyt es, osteobl asts, nmast cells, glial B&/US2006/046367
and keratinocytes also produce TNF-a after
stimulation. Its release is stinmulated by severa
ot her nedi ators, such as interleukin-1 and bacteri al
endotoxin, in the course of damage, e.g., by
infection. It has,a__nunber of actions on var

meditipiga indye UG POgEh PPy TR BGHGY < AR ReBY @O 1h gepallac have

becoxﬁ@ d m&or h&de &ncbine a@&ﬁﬁbt@ 7S us mbhbclanalantibpdies Hﬁ'ected against LPS
uppressi on; hence stab tethered structures

or vanp@mﬂgw@gﬁewﬁmtgr@hgve&gp@e@ gpb@@lemputéc fqlltur%ﬁ &;ably tethered
sﬁucﬁﬁ}ésgﬂgtattaﬁg%t bB& B HhEin R 361285 biRerdhrdeh 8ddrbésMBE clinical failures

Ing tO an increase in C-reactive protein and a
in sepsimfeatmefit.ot her nediators. It also is a useful target
when treating sepsis or septic shock. [0226] The

[02333%&? bocdiﬁlteﬁfp fh% s@ab%ofm{e?éd SRARGAIE bRl MMIMC class I, MHC

ot eo Ic cl eava serun1g|yco rotelns of ten

class 3Eoi mwrbwtd@qqle, rse@lem ©P40, GRa4; EBYPIoE RS- CHag sy tethered
strucfu’? ?ﬁéaj hidhiry ﬁ@?%ﬁ?ﬁ/ﬁ@{?& g#{okﬁdo ?H{ td 4 cyfihe Rfediator, such as

in or enernt activation
NF-mBesuI ts in a unidirectional sequence of enzymatic and
bi ochem cal reactions. In this cascade, a specific

[023ﬁoﬁpcl,ew&m85&%®pr A f@ of fRtH® (ﬁﬁerem Qatﬂééfs g'b‘éea cancer cell

anmat ory ucts Coa and b, oi nt |
recepam:lt Qn/cameem#HsDeaMi eotigas maslcum}sonmtham ﬁe’@v@l@ &PT& the group

her i t n [
cons RSP SEL e BB oA e a2, Vi
EGFRd &B‘Simﬁnﬂmy@ﬂd hmgenTﬁWt)hplapeﬁth@BWlﬂy ﬁIQBdL(ﬂ@F); 4¢nascin,
lead t e 7 2 0 7
oo g8y gt A8 CEAR e OB B3 oo, coms
CD80] GPaS8SNCAB6s CEACARNS (chicinhdiryorie antipen-iabated cellular adhesion
i nductj on o he i nfl r € ocyte
molegpierd MUGT M HCSa M MEEERERE S P EfRS s, A3,
cA13d ecoq&ffﬁﬂ)&*irﬁ@ hn@gé%t;?(ﬂl&ﬂ , BslafGletaAdS HIIVA-DR Vuman chorionic
disti nct t he_cl.assi cal pat h h%z_,
oo ep AL e, S, LRS! Cal, Al I a0 1 feceptor K-,
Le(y?l rl\?e %%ls irﬁx ns, PQM-%os%w £3i@ phodPhata8e OIEAP)' Q‘rl , prostate

0 as actors

one of the co onent s
spectfis amizemiPS A gstewenvHic FETIEERY AESTHERMAY AIOPORIOL, TAC,
TAd%ch%k%Ii’&'@% oSO8 Ofbddlc b rﬁrﬁ&oﬁpl exes that are

active e tonponents of the classical pathway
include g, dr, Cls, Ca, C2b, C3a, C3b, Ca, and
[0238h Bargaés assecxetvdpvﬂemw@ndtlwmmetctyrsrﬁﬂ%atwatmher tmmune

dlSOll'(_igg ﬁig d%bl IE&C IO, @Dﬁa@lﬁ3 BRd 53Rt Antddies and inhibitors

rdperdin. The ast Stage of each
aganmtqﬁwayhavs uehe feundeto impepverfpoYivakindedensn gith sgpsis fdpher-Lang ez

al,}lf“/ﬂ§§B9 Hb{é“?ﬁ?ﬂé%‘me QHRIEY: azAgt%gﬁbﬁQ Bﬁniﬁ) 1361 108) and

ahe a ex I ncl ud s,
septic8hoelnahd 8dult respiratory dlstress syndrome in monkeys (Han gen et al ,J Surg Res

1989; 46:195-199; Stevens et al., J Clin Invest 1986; 77:1812-1816). Thus, for sepsis, one
of the two different targets preferably is a target ?hat is associated with infection, such as
LPS/C5a. Other preferred targets include HMGB-1, TF, CD14, VEGF, and IL-6, each of
which is associated with septicemia or septic shock. Preferred stably tethered structures are
those that target two or more targets from HMGB-1, TF and MIF, such as MIF/TF, and
HMGB-1/TF.
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[0228] Wil e any of these conponents of the conpl enent
system can be targeted by a stably tethered
waregorere, certain of the conpl enent conponenPGI/ERM06/046367
preferred. C3a, C4a and C5a cause nmast cells to
rel ease chenotactic factors such as hi stam ne and
serotonin, which attract phagocytes, antibodi es and
conplenent etc. These form one group of preferred
gets. Anot her. group of efe d targets in
(02365l5 ST R mani, BRE OB A S YOS ey g & arget that s

asso&%& Wilth @R verstAHb@kcadé 6f BhAplard rgeBtic, stléﬂ me Aeetal,
predecessor con:Ponents for these two

Bonq MG" rovCBransalagh 3 X®):3 15580 (2682))cOnecef thadw 1ffq:rﬁatl}eggets also may
be on{ré’ t?l'atsasgz)c&@ﬁ%l% aGft #ép{rﬁ‘fg{]y&l@ﬂ'@s ask%x@ﬁﬁn& QEPA §9L- §8ﬁouros et al.,

rmyet anot prete group targets. l\i
PMQBuipt Mednﬁ(lwe(,?-oﬂﬂk @ﬂ@mcler@slw TEREPOSiS. BUBk ph ] IFt(Chen etal.,

Arter'f}&dcleart krﬁ) %‘g@%gﬁ 42%9 1% @004 8MMEAC ki AULLAE mna et al., Int

philic reldase of antim crobial
Immipial} ©ats es 200 Epwly glezad odigiiot) s grafipbomedtonediseBg, sush as {INF-a

BRROTETS Pl a8y L2 pPLE Sl gt

EPOverytliropoictini(lesistas & nBéignaef3 05868 1 68+ 50(2004), toa chchexia, such as
co Thus, C5 is another preferred target. C3b,
IL-6 21 predecessor C3, also are preferred targets,
as both the classical and alternate conpl enent
[023ppChherytargetapelude SanLESHFNFparemap B3t €D%s CI¥4,6dp14,€8018, CD1la,

CoBRUERR R chRhSChaE ey b Bk pafl B, ECDss, covar,

CD134¢ A dtivatorh 6f hmonweartdeumby Coftaih enierdbialramgigbnd, mo]{udmg LPS, can

be bl trFomeEear A PR REIRGDL By GO Pee GRS, e implicate
;32-1&9@%{&&32&;1 REd) UBpRRhh8140686:7164: 82058 1% Mb‘dl‘ﬁddbﬁ 8t al., J Immunol

tors also are greferred targets partrcula

o9 1 ol B o S 2 i Stk kb erits (GCA),
whlcgl 39 s??t Hlé P4l PE R afptas Wadiud itlar 0898 hﬁéﬂlé& redominately

actor I'I'l. TF is an integral rane
the ﬂ"@@@m bgaf&ﬂbwpﬁﬁ)élanrtmda apdabthe agrtatitse cl;ﬂﬁ’elklpgel vascular

stencamg et 9\5]1,5% rtfu@gﬂel 1¥ch Hﬂg 4n9a8 gex@@%rﬂ?h@%ﬁﬁ@%ﬁﬂxﬁﬁ&%s, stroke

structura ul es
and ﬁmmmrdssmidear(Waymam @ntonxb't N Brgd Jed 2003; 34P116RA-169; Hunder
TE nenber C '
o S 3 ORGP b5 BLE0 QLR EECM AR .50 wesana
eds, akcelnDekladr ENeWOY drki D@02 26564265).c Aatitlodies td 6Bi83 vidre fmind to

coaqul at,ion c es b hi it
oo e e P b AR S b e o v e
2004;"® eI TE UE AL supkebligod theRdgdstiighiors fhacdaiditicsetls,nehich express
roteases factor VIl _or_factor V]Ia.

The .
A ERBE Y, SER T RS] SRARBTRIRESS SIS [ I thpttudies, they

used iR(nﬁﬁg? hRGICI8IMAba e N Blohe HETRBHMA RI8BACADIfgh®Ak). CD154, a
cl ot ormat i on.
member of the TNF family, is expressed on the surface of CD4-positive T-lymphocytes, and

it has been reported that a humanized monoclonal antibody to CD154 produced significant
clinical benefit in patients with active systemic lupus erythematosus (SLE) (Grammar et al.,
J Clin Invest 2003; 112:1506-1520). It also suggests that this antibody might be useful in
other autoimmune diseases (Kelsoe, J Clin Invest 2003; 112:1480-1482). Indeed, this
antibody was also reported as effective in patients with refractory immune

thrombocytopenic purpura (Kuwana et al., Blood 2004; 103:1229-1236).
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[02311 TF i s expressed by various cell types,
i ncl udi ng nonocytes, nacrophages and vascul ar
weprdobhele al cells, and is induced by IL-1, TNFEEHUS2006/046367

bacterial |ipopolysaccharides. Protein kinase Cis
i nvol ved in cytokine activation of endothelial cel
expression. Induction of TF by endotoxin and
cytokines is an inportant mechanismfor initiation of
di ssem nat ed i ntravascul ar cqag ion seen in

[023$aln thperatpid #ﬂ@taSmaﬁwblv@tgéfﬁﬁr@“nﬁﬁegmtsr anggenipts[L-1Ra or

mak§19 g&nhfé‘(@ \1&%9 showR a¥@ityelConeh PAN; MIREE®E: IDis 2004; 63:1062-8;
unctions 1'ncluding i nfl’anmation cancer, brain

CohenuRberirois ChmNesth duiAide 3045 KO URNERISTRE dn treatment of these

TF
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the effects of

0239} 5838 or Bl fioRd

of exabfijllesTdt p

activated form of coagul ati on factor

ligand binding to the receptor.

f‘ ?‘{Cetg aliga} Clrﬁ%ﬂgﬁo@s fngludg Ripd fo?l%l lng.. ’Ehls is a list
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ge.ﬁdt% |ensor
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MIFLPS—indU(
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MIFsequent|
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ctor § Jec a?l&oll‘PVgBﬁf&ﬁﬁm ex and

ons ween cellular and

hunor al  {

MIFmadi at or 4§

Pg@yggoeﬁfeﬁmm

ystenic
MIFf]ealth co

directed

27
)%o}qglgﬁgzgs’%ne Dée% aram npnat Luve
g,vﬁ% enag% 2 18y B8EHIEDSS BHY, and

i%‘?x%l ARC-lohfit
%nattg ts nal anti bodi es

against LPS or various inflammtory

MIFmadlatorc
Stably t

e sslided ko BiRegpeutic failures.

structures that tar get both thronbin

HM . at le
?al ures

enbodi ner

35 tecdha p%l'ﬂﬁ'énﬁ@d’t&%ltef%ﬂfr k"ixlihe e§ﬂf)1 JMIBAVIF, TNF-o, IL-1,
orMLSEPSI s treatment. 023 1l 1In ot
ts, the stably tpthprpd structures h| nd to a

HM cl as9
as 0,

structur

L oinMEnm b ASStrldorheRRRERS BpkcHlyaAdiPe1, RARITES, MIP-
%mh%@BQEor CD86. The stably tefhered
al SO _my

ind to a T-cell activation

HM%—PkI ne,

PRbinfndn S PkiEaSor TR8i b O8spediui MEP-1, RANTES, MIP- 1A,
or MIP-1B

HMGB-1

Coagulation factor, especially TF or thrombin

HMGB-1

Complement factor, especially C3, C5, C3a, or C5a

HMGB-1

Complement regulatory protein, especially CD46, CD55, CD59, and
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NF- KB. |

different targets may be a cancer
W@ angers2associ at ed anti gen,

02341 I n certain enbodi nents, one of the two
cell receptor or
particul arly one tPet/USB06/046367

selected fromthe group consisting of B-cell |ineage

antigens (CD19, CD20, CD21, CD22, CD23, etc.), VEG-R

EGFR, carci noenbryonic antigen (CEA), placental growth

factor (PIGF), tenascin, HER-2/neu, EGP-1, EGP-2,

—CD25,—CBRO. D33, Cb38, —€D46—Cb45—Chb52—Cbt4,—€B80————————
CD138, N CEACAMb (carci noenbryoni c

HM%QGH-

dhesion. nol ecule 6), MJCL,
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jgﬂii\Ql’
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16: 1567-
110:101-

e S
a8 o o bt 150 650 o

108) and__septic qhnrk anMdllLt respiratory

TNF@i stress
1989; 46

@Hﬁ&&@g@cia&dm@%ﬁ%rgmgﬁn et al., JSurg Res
195-109: Stevens et al ] Clin lnvest 1986;

LPS 77:1812-
di fferen

LPS preferre
I L-6, ea

septic.
pH-C

associated with | nf ection,

1§x¥)@ﬂﬂarﬂ_lﬂuﬁ)ry E%ct@??ﬁbﬁ:ﬂéo&%ecﬁﬁyﬁ\@ﬁ? HMIGB-1,

L TNBLG QLS Rrefegably is a target thaf 'is
such as |LPS/Cha. __(her

0P o e Halors | Eﬂé&o#'&@nékmér Res ¥&@31 fy M, RAMNITES, MIP-
chAo(f,quqbulgw is associated with septicema or
Preferred stabhly tethered structures are

Lps those th

aPro‘ixﬂlaGﬁxbafog eﬁectapf&eﬂéf &%ficléﬁ;o fILHh@ﬁ:A 3RIBnd IL-15R

and M-E. such
LpPs 2007/ 0752@8a£ﬁ&16ﬁ2@@6/&ﬁé§5d¥ TFG#3Rdontbin St i | | ot her
erbedie one-—of the tun fferent targets may be a

LPStarget t

di cnnca

T

habmipkemes fm:@%g;écmllyrc:gr@& 1C34eb805a host

r—transplant +ej-e ar-i-lna such-as-M-E (In et

UT JCTloC

LPSal., Bo
One of t

€otdplentant Fegulgaphaprotein) Q(sﬁém&?ﬁcmd 2@53) D59, and
CRp different targets also nay be one t hat

TF orsthedmbis:
(2004),

| Prodnf{ddanaosy effeabr cytolMePespatibitgd ME( HIVIGB-1,
ATNErQILl 0P or restenosis, such as MF

J Art ar g nt\r\l ar Thraonh \/aer\ DI Ol
CT L>4

[ Chaonr
\\ATUII CL

al . I nt

M UCT T orT 7

TF oQt«h(ﬂijﬁOanbﬁnf(a&?ﬁﬁdtbry affeétonchemnciingspdcidlfy ViGH-2, RANTES, MIP-

1A, or MIP-1B

TF or thrombin

Proinflammatory effector receptor, especially IL-6R IL-13R, and IL-15R

TF or thrombin

Complement factor, especially C3, C5, C3a, or C5a

TF or thrombin

Complement regulatory protein, especially CD46, CD55, CD59, and
mCRP :

TF or thrombin

Cancer associated antigen or receptor
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| mmunol, Cct. 11, 2004 Epub ahead of print), a

gr anul omat ous di sease, such as TNF-a (U bricht et
wa@boo7/of2vhritis Rheum 50(8):2717-8 (2004), a PCT/US2006/046367

neur opat hy, such as carbanylated EPO (erythropoietin)

(Leist et al., Science 305(5681):164-5 (2004), or

cachexia, such as IL-6 and TNF-a. [0237] O her

targets include C5a, LPS, |FNgamm, B7; CD2, CM4,

[024@% st%géﬁh% g’lru Cle?}lfelﬁg\in%% Zﬁiatasg 1ﬁs§%a%i’t two separate

antib6diES 4nd/OE tdceorsost théir ligﬁmm.thhtelﬁﬁd tettesdiffyrenetatgditss In one

0 ant ens i ncl pdj can be |nh|b
prefefid epthodimeth b s piecetirid rm s & opsorn st S flammatory
effeci@ﬂé shtHehisate Em}duﬁ@tsgstem%dgma@ﬁhl fﬁ&ofs@ﬂrﬁplemdﬁt fatkors and
| mmunol 2000; 164:5871-5876; l\/bd\éﬁgev et eg

compj¢rﬁﬁaarrfsgulam groteigg.anddangetesspogificaliyp assaeiatadauith py jfflpmmatory or
immib- matbB) Eisbrdes) VAR a pRhbloRId &1didjenetiFoftanceWdiraHith an

I's a@ syStem'c vasculitis that affects medium and
infectiguydisedsge arteries, predom nately the extracranial

branches of the aortic arch and of the aorta itself,

[0241]913114 $HaBG teiheMASEYLARC n&&m {cSa AREpioH BE RIPAtgdt nfsiekule, such as
I'schem a,” and the severe conplicati ons of blindness

for LESy Bkd, [t Hoft MEFHMGBLANBAEN, Wsgesiacandhgsmiag D14, CD27,
and (?E?% g AU exttPaslbiin %@&gtcﬁ@ ade 'és s@lﬁﬁlle\f@hﬁﬂneche bivod.

ry Diseases of Bl Vessel s. f man
Bmdmmbsahmtamx/ tatlekred stecturgliesBts iDeid rcleamwemthezdgﬂzd and then

targe\?/igg géﬁﬁ% IS%dA:ﬂg Icg&%&ﬁ%nto? t%%lﬁ@%tﬁg{eﬁ%%gﬁ?e toazg{oﬁgé?tcgll, such as a

nouse node

macrcpitade)/foriéranspore inditlegraddion tyethe cRlpespedioly thigdyg@®ines. This is
es toth se i nvestiagato th
pat S SR O 58Se RGN 8-l G Sotomaticing

antig6h) duichak @4, @eprepyed B8aahcrgphades and defdihtic dellst Mieis consistent

with Hm%éclpﬁ% Yansen, {765 musiﬁt‘?ﬁg)’”%ﬁ%“‘ag ﬂéﬂ%%‘Pm&f“Y

cytollifi€s i otﬁ‘lémrﬂuiuné moaiRties sesle@iled 4Rl RUéftas dopimmune-dysregulation
CD4- positive T- hocytes, and it _has been reported
diseaspntand cARGES ﬁmza@ls%h@@umm&hﬁramaf;t@%f AHCYISY
produced significant clinical benefit in patients

[0242‘] phefagtd k‘tﬁbl%ryt%@md%tﬂuﬁﬁllﬂ& Rk Yl’(él@é&in@ﬁ“@f daftdr)include antibodies to

r et al., J din [nvest 1 1520)
cDshangagny Qb esbeve Raftcet RiseRy %@@8 ity EBamdag ety of fhe above
canc@l zﬁﬁffeﬁé‘ tiiBRYIRE (FCDB0%8A 16 KB §Pthe aboh Barldey Bstiged80ahtibodies to
0-1482). Indeed, this ~antibody was_al so

MIF raeém Ly Oﬁﬂle@{bpéé EAngeT pRtigeas; Ebedigs th NEK ard gpy of the above

8incat 9@ther th
con g HOBEIRIPI 87 11038000 Bincl s Bl

IL-6PCT/ US2006/ 046367 [0238] In rheumatoid arthritis, a
reconbi nant interleukin-1 receptor antagonist, IL-IRa

[0249{ Th? Raky Rﬂ{eﬁx&éﬁ &ﬁ{tﬁr@&ﬁ bt b@@s%d%ﬁ%%]tﬁ@ﬁéﬂtvﬁt}i JeSRR Bbre

Rheum hen, Rheum
secopilary thérapewsicsh Thin szoontlarg thesw%)mayptw qmﬁdbé'wéfpéﬁﬁ a gpmponent of

the 1%&95%3%&5&1@1‘? SBternatively, it may affect a component of the adaptive

immune system. The secondary therapeutic may also be a component that affects

coagulation, cancer, or an autoimmune disease, such as a cytotoxic drug.

[0244] The stably tethered structure with a diagnostic or therapeutic agent may be provided

as a kit for human or mammalian therapeutic and diagnostic use in a pharmaceutically
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patients, which hitherto required concomtant
treatment with nethotrexate, is to conbine anakinra
waowao/oeszeo or nore of the anti-proinflammatory BET/E82006/046367

cytokines or anti- proinflanmatory effector chenokines

(as listed above). Indeed, in a review of antibody

therapy for rheumatoid arthritis, Taylor (Curr Qpin

Phar macol 2003; 3:323-328) suggests that in addition
acoeytghlg injepto VHAIFCPror oty Pram Ao e ol B o Bhysiologica
pH ah® 8?;9&;11&?2“@;1.?@?? Peepamition gﬁ&éﬁbl}ed/lim BE grtils @sfrciAlyii6itds intended

i ncl ude e fo wng. This.is a.lis of .exanpl.es,. of .
for ugs GHBREH. QRHATHAETBREICTER AL 96 i s RIR e abtior, labeling
reag&d) daiibis¥Bpek; fabdmi @lefie compoandk, teoaatanlibédy\fdi @ahatted clearance,

proinflammatory effector cytokine, especially HVGB-1,
and cpeentional syringss, ¢qlumns, vialpaad 9 lkfmat ory ef f ect or

chenoki ne, especially MCP-1, RANTES, MP- 1A or MP-1
Pha MSEI.‘{:)’I oi nflanmatory effector receptor, especially

L-6R I'L-13R, and IL-15R MF Coagul ation factor,

[024SF newxﬂ% iaUerﬁEtiiH erhbédintehts, Modidgopaplide® fir chbasitwtion of DDD and/or

especi a , Cq, (C3a,. or C58 MF Co ment .
AD ‘i’%ﬂf‘%ﬂi‘b’é’%‘?@‘ﬂ?‘l %%Hé%&%l?@%ﬂf@dg&%,af‘tﬁ%g kogyg in the art.
For &¥aRp1d/epFaaciht 5ina @6 DD dodalnsgRl thit theefit eaytddbitituted for

_ A second_ proinflammatory effector cytokine, .especially.

naturgly ocpygring AP sequencgs may be idgntdied by Rliage ing aghinst a
pDIS iSSR0 seReHR ftephags RaH 1Bkh biddits definiNTrler tybEs ofifindin

or MP-1B Hl\/GBgl&‘Fa’[? g?nfl amr%%o}y e%feéltﬁgr recre%or e
peptisicp that atd selaptive Dr SPEATERT pRrtituiox targst mplqoules poay\pspdefected by

Welr 0L, j TF or thronbin HMVGEB-1
P hagggﬁ%# %%#?H?%gg%{r% ﬂéé;%éggtiqg(ﬂak‘/ge(%s, CS, C3a, or Cha -
HMEB- 1 Conpl ement regul atory protein, especially CD46, )
[0246D¥3rioupegthadsdf phrzwdisplay and respnmiueeforusodesrg dtysese populations

+ of pdfiiats Rl kfOR §h 1RSR0 CFR KA, TSNP AT NoECERIRNA09; 5,622,699

and 6,068,829, each of which is incorporated herein by reference, disclose methods for

preparing a phage library. The phage display technique involves genetically manipulating
bacteriophage so that small peptides can be expressed on their surface (Smith and Scott,
1985, Science 228:1315-1317; Smith and Scott, 1993, Meth. Enzymol. 21:228-257).

[0247] The past decade has seen considerable progress in the construction of phage-
displayed peptide libraries and in the development of screening methods in which the
libraries are used to isolate peptide ligands. For example, the use of peptide libraries has
made it possible to characterize interacting sites and receptor-ligand binding motifs within
many proteins, such as antibodies involved in inflammatory reactions or integrins that
mediate cellular adherence. This method has also been used to identify novel peptide
ligands that may serve as leads to the development of peptidomimetic drugs or imaging
agents (Arap et al., 1998a, Science 279:377-380). In addition to peptides, larger protein

- domains such as single-chain antibodies may also be displayed on the surface of phage

particles (Arap et al., 1998a).

[0248] Targeting amino acid sequences selective for a given target molecule may be

isolated by panning (Pasqualini and Ruoslahti, 1996, Nature 380:364-366; Pasqualini, 1999,
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TNF-a A second proinflammatory effector cytokine,

especially MF, HMEB-1, TNF-a, IL-1, or IL-6 TNF-a
wee@ofi2ammat ory ef f ect or chenoki ne, especi al | pCIVIOIR2006/046367

RANTES, MP- 1 A, or MP- | B TNF-a Proinfl ammatory

effector receptor, especially IL-6R IL-13R, and IL-15R

TNF-a Coagul ation factor, especially TF or thronbin

TNF-a Conpl enent factor, especially C3, CB C3a, or

%EN%@% ﬁ%g rﬁgtbgﬁ%%grﬁlé g)rr%ta/ﬁlct’g) a E og;mg ng’putative
targeﬁﬁtg lpEﬁRie@ lis ﬁﬁﬁﬂﬂétéfedh&&r@étﬁhﬁ]febﬂmmBamlﬂésﬁ eaitaining bound phage
okj ne, especi

I
are cpllecsed. PEiTprOPRIFFAITTHIh (Prer PRI Pe aHERISY T 41e botord of microtiter

wellm el p1dEPPhag M BiRd tdhFargbmapbdlefitéBardhen amplified by
Pr oi nf | armat ory e%fect or receptor, especially IL-6R
growing them indiegt paclersR | PS Coagul ation factor, especially
TF or thronbin LPS Conpl enent factor, especially C3,
[0245PIn é;%t%m &hb@iﬁlénf’sstl@ﬂ{gégmb%ﬂ@y & th SsPb&dtéria between
especial ly an P TF or . thronbin
roungy of panineEdR Bhst tpn peinglysepitykths @hagss fas hagiera mpy instead secrete

multl;“r}%%rées %@F ag8 thdtdisplayPh pérlﬁcéla;r fhs@k. tlmé%ﬁgﬂ the ar'\r/xtgF;ﬁed phage may

ef f éct’or chenoki ne, especi al 'y
be eXpANEES, thmawgetlmolesulemgmn@&mll@ﬁeﬂ rf?roaﬁﬁlvpnal rounds of panning.

v 0y ik S4B SRR Ly s
binders peclptainlegi TBe a@Bno @gid secquencs of e mptlt;lhsr ol ibe determined by

oo GRS SRS BRI e RS enome

The &h:hﬁﬁech tapgetingqeptide mHBtheDbhe Ppiduodbay e synthetlc peptide by standard
US2006/ 046367 . ,[ 0240 b d
protgip F‘l%‘?ﬁfrg 1945 éAI[W LH# e-{? ﬁ% tsaggh{ g%ﬁ east two

separate antibodi es and/or receptors or their |igands
Aptimais bind to the different targets. In one

[0250] In certain embodiments, a precursor for construct formation may comprise an
aptamer. Methods of constructing and determining the binding characteristics of aptamers
are well known in the art. For example, such techniques are described in U.S. Patent Nos.
5,582,981, 5,595,877 and 5,637,459, each incorporated herein by reference.

[0251] Aptamers may be prepared by any known method, including synthetic, recombinant,
and purification methods, and may be used alone or in combination with other ligands
specific for the same target. In general, a minimum of approximately 3 nucleotides,
preferably at least 5 nucleotides, are necessary to effect specific binding. Aptamers of
sequences shorter than 10 bases may be feasible, although aptamers of 10, 20, 30 or 40

nucleotides may be preferred.

[0252] Aptamers need to contain the sequence that confers binding specificity, but may be
extended with flanking regions and otherwise derivatized. In preferred embodiments, the
binding sequences of aptamers may be flanked by primer-binding sequences, facilitating the
amplification of the aptamers by PCR or other amplification techniques. In a further
embodiment, the flanking sequence may comprise a specific sequence that preferentially

recognizes or binds a moiety to enhance the immobilization of the aptamer to a substrate.

71



preferred enbodi nent the targets are selected fromthe
group consisting of proinflanmatory effectors of the
WO povames2zommune system coagul ation factors, coP@l/@amné/046367
factors and conplenent regulatory proteins, and
targets specifically associated with an inflammtory
or immune-dysregul atory disorder, with a pathologic
angi ogenesi s or cancer, or with an infectious
i sease. [0241], he stabl teth ed structure . may bind
10253k, A aras o e rOLR 64, 10oR ety BEoh ST SRR aHeef o

convbiional DNA of RN mdlécufes. I\Aﬁemhﬂ&@ﬁ, apTdNEers bFNterbstSﬁabecomprlse
factor, thronbin, CD14,

modificdbigemicsy ARy abihe hyée‘@gfﬁ) s RS YGRS o e ey be
replatcg@bﬁ)ﬁ%hoﬁéte%&%sbﬂhéﬁﬁa&tﬁgﬁpﬁ 1R EPy & lsfandhtdl frotecting

results in rapid clearance fTom t he bl 0o and then

group.zotpstivatgd by prenaresasiditianal Brlsegse e oter pueleatidgs) gr may be conjugated
to soilﬂ g%ﬁ% %‘é%‘f%r@ hBS gﬁeﬂ?err 1ﬁ'1ﬁlaées rﬁé&?'ﬁb ﬁa'i)lﬁ:ed by alternatlve

for tr ort and radat’i on by the cel
linkiog gempaJ ogh ah (D@ sederel byTQS, BOPR4 PEIRLAEIOR, CO, or

ef f V, e ' 0
CNRé’g‘g %re 1% Ql\llq ah%}&(? gﬁg%g?}i ?sgfleﬂﬁgl lcﬂ{@ ﬂ?mdﬂlén this group may
be atmcbeésnsai;jadmpt rmdeoqnlmgh&ughd) defdNot alblmledges in a’rhpbgqn'ser need to

b (%OQSI stent wth the disclosure of Hansen, U S. patent
¢ 168 %aé 933, but focusing on inflamatory cytoki nes and

ot her i nmmune nodul ati on nol ecul es and receptors for
[025nnmhectkytbr pphmtiooand geseningof aptahess thab bindrtpipgetimular targets of

t he,.i,mmunot.her a
,270,163,
interiftarg WEUKIERAD ) SRARPIEL 8. BaP NE AER s A pat No. 5,270,16
eachdGhc@rpomesd b;nielfeid&ceaﬂ'ﬂlleben‘lnwd gene@ySneoides seleptipndfom a mixture

of capdiialy R RBS AT TENRAI AT PR Ry aLof e om

unb(ﬂﬂﬂ dpBarddty afd afnPEfiNE Bedwss oyt geNbpurabiér dfadiemceo (possibly
M F andto?gg of the above can

SRR LRI N H T ——————

mlxt%Pé 108 pSneralM dadifabROQ R tHeDdrlitiéhiag dnfe@la%ﬂ)thzﬂ:fa digificant amount
above cancer antigens other _than IL-6. [0243] The

of apjemsrs,inite Méttute (EPPIRXAEINAY 0% inEdeinet duting trrapatign. Bach cycle

resultd {aP88i BindiPbEeap é&%@%ﬁm@hﬁfﬁﬁﬁg Y4 8 targBi. Repetition for

secondary therapeutic rm}/ be one that affects a
betweon e ta sigfselectien prthamplifipstinnecysiestasy bopsedsta aepgefeaptamers

that éy Sf{(g%{rl]l f a‘ﬁinﬁ% 9@2}9€&§ﬁét}9{0 fal ‘?ar@gtapt ive inmmune

rapeuti c may al so be a
conponent that affects coagul ation, cancer, or an
Avimgroi nmune di sease, such as a cytot oxi ¢ drug. [ 0244]
The stably tethered structure with a diagnostic or

[025’5'? 9h 3B@4h et REBAENtIBYe PPeddERYs, @8FhpoRAsnts akd/br f:&hpf&btaﬁﬂescnbed
manmmal i an therapeutl c and di agnostjic use in

herephammmnse ane 9T BOTHY NGy PEPIHLTH Moy psaidinding

prot ggg g e%éxﬁlgf{g d&glg\élﬁ%‘g‘% @henoif?ifnﬁfaél)%lﬁ SF%cxflitézs for-various target
molecules They were developed from human extracellular receptor domains by in vitro
exon shuffling and phage display. (Silverman et al., 2005, Nat. Biotechnol. 23:1493-94;
Silverman et al., 2006, Nat. Biotechnol. 24:220.) The resulting multidomain proteins may
comprise multiple independent binding domains, that may exhibit improved affinity (in
some cases sub-nanomolar) and specificity compared with single-epitope binding proteins.
(Id.) In various embodiments, avimers may be attached to, for example, AD and/or DDD

sequences for use in the claimed methods and compositions. Additional details concerning
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pH and concentration. The preparation preferably w ||

be sterile, especially if it is intended for use in
wheovans327@0pt | onal conponents of such kits inclPdBUS2006/046367

stabilizers, buffers, l|labeling reagents,

radi oi sot opes, paramagneti c conpounds, second anti body

for enhanced cl earance, and conventional syringes,

colums, vials and the |ike. Phage D splay [0245] In

| t t .
mepARet FtsFaith #5450 AR g DAY (RABLLRRS, ih Us. Patent
Applitetien Fubtidatinn [Woa@e0d0 k15746, masaea&s 12 aoomsa& 120050089932

rt For .exa des t hat

ana {43030 e sierinles G o Sre oRy PR S aseEr Tl Ao oy
referBadelr al |y occurring AD sequences nay be identified by

phage di spl ay panni ng against a DDD di ner and

sel ect for phage with high binding affinity. O her
Pmt{"&"ﬁé‘é‘dof%ﬁ'fq??di ng peptides that are selective or

specific for particular target nol ecul es may be
[0256p Aeedriztly bfpolygpamilesios pfc&ginpmm l:m:g.tsa(g siithén thetsgope of the claimed

SECPEEAT T R TN ——

or frpgpentabf @ﬁlﬂaod@és m&ﬁmdg&nanagwbindkﬁg)m iln othee eartttodiments, a
For exa , 409; 622, 699 d

prote3h 1 BB, 8K B 25 PHRHPE P Sirih ot o T R: BTy Sotokine,

bmd{r@flﬁbfyma;tdiﬁrscl ose nethods for preparing a phage
library. The phage display technlque I nvol ves

o2 AG S8l B g R R38R, O ot s

to, a Pe&¥ein of grB&Br thaf laBoWE2(D24mihd hoidh 3dp to Hulk ]hnglhd;e@c«:ﬁcb translated
993, Meth. Enzy 228- 257

247] .The
frompegeRfe 2 PQLYREBHAC ggﬁ@?@é thasy abopt L%‘? é‘? iqs; én‘?/ or a peptide of from
aboft @r’c@taBHﬁtt 1%&0%&&6 Fodl Icﬁﬂ%a;y&féepme&érﬂ@ ke ‘f}&ﬁ)’zﬁ&i)tlde” and

I'n the devel opnent of screening nethods in which
“pepttidp} are ussd anterchgegrably heseinatAcpedinglyetheitean deroteip or peptide”
encogx‘g%'@%leaémzng %(c:ﬁlgs% QdndRE EBI'ngﬁsﬂng Bk flakEsheltiFShe Q@ggmh{on amino acids

acter: ze nteracting sites and
founddn eptusally pepumtingpred¢ing argt least wetmpdiﬁeﬂﬁnynwi aming acid.
such as antlbodles involved in inflammtory reactions
[025%% PLS”&&%E 3 miNe dbialhEsid&d 1 fdkRs cPalitAneay ou':lhr%ng amino
'so been used to identify novel peptid

acid] mgammoremd dmtlyemenngmu@a@@d Re knopsny @ tIncﬂ%rtam

id '?19;5 de 38E8URertfl ARitRSutny non-
emb%%gén@ rsﬂcl:]gggﬁicdéeg E}g&%_}g{)te E{ﬁgi addi tion to plept‘l1 gmon amino
acidlistegreptipg tiesiequenderodiangng acid residessngh ethen &nﬂpodlments, the sequence

maygc}?tg‘ﬁng%gkgé tolrrm oré n?)ﬁr emg lnqg'%ﬁg:g g[n)d%ﬁr%x;z&'f :%%eocﬂlfnents the

sequéacgef r'esgluasrbﬁmeammrsmp@nde saydheciptarmptddory engypnmpre non-amino
arget nol ecule may be isolated by panning
a°1d(’52%‘§§ Balini and Ruoslahti, 1996, Nature 380: 364- 366;
Pasqual ini, 1999, 70 WD 2007/075270 PCT/ US2006/ 046367
[0259] Accordingly, the term “protein or peptide” encompasses amino acid sequences

comprising at least one of the 20 common amino acids found in naturally occurring
proteins, or at least one modified or unusual amino acid, including but not limited to:
2-Aminoadipic acid, 3- Aminoadipic acid, f-alanine, f-Amino-propionic acid,
2-Aminobutyric acid, 4- Aminobutyric acid, piperidinic acid, 6-Aminocaproic acid,
2-Aminoheptanoic acid, 2-Aminoisobutyric acid, 3-Aminoisobutyric acid, 2-Aminopimelic

acid, 2,4-Diaminobutyric acid, Desmosine, 2,2’-Diaminopimelic acid,
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The Quart. J. Nucl. Med. 43:159-162). In brief, a

library of phage containing putative targeting
wWEe@rioteso i s adm ni stered to target nol ecul es BOTUS2006/046367

sanpl es contai ni ng bound phage are collected. Target

nol ecul es may, for exanple, be attached to the bottom

of mcrotiter wells in a 96-well plate. Phage that

bind to a target may be eluted and then anplified by

rowing themin acteri.a. l.n rt
2,5 EHRANERCES 151 NoTdag oy e Bepe R e o vsine
-Hﬁ?&l d>1aneb ﬂtM@&%xyﬁMﬂé SIsedespgineNglo-Raldirineg, MaMdigilgigcine,
t he hage, the bacteria_mm st ead cre N
sarcasiias NoMetedppiaoRe, BryActeibens NN Netyaline Norlecine
and bﬁﬁﬁﬁﬁe Afteﬁ%ﬁ’vél?dproté?ﬁ‘s &‘B@phﬁé@ﬂla? R8EPrii8¥ne Bﬁmore D-amino acids

exposed to the target nolecule agaln and coI | ected for

in addifiin tosmansteashiefide satuysalbhesryrring kitaniipp @cidsy Mrghegs of producing
pepti(a@%1 B PB- ﬁﬁfrfooarcm%%réjﬁfsbllos&l ROPEH 16 rinQ.f S. Patent Application
ective or- specif ders i S obtai ned. The anino

Publmtldanaéﬂﬁ@WOPhMcpelpﬁ |ebl@ls fred June Woi28Pfi ned by
sequenci ng the DNA corresponding to the targeting

[02692?1’&%5 o g@ﬁtﬁdés%{t}hﬁe Rhag S% aa) %Eﬁmqﬁ@ &nb@@Nb ithds@@f skill in the

eptide may then produced as a synthetic

art, lpelpmrxgethbyxmeamapﬂprqsfplm,mowp@peﬂ@%qrrgﬂpﬂé%ﬁhrmﬁé\sstandard
mol{oﬁ%ggl]\oqf)ﬁﬁgl t’ecﬂx%ﬁﬁ@s’h%}@gk&gh&{ ?}'glroten]rsggﬁﬁe t ?§ ORI Ratural sources,

certal ment s, precurs
or the@hemmmh syritbesimof mmtam;yomppdes eThemnucleatidesand pveteiro @polypeptide

and Bfﬁ)é nstseélﬁell’rll%t s%z ggrrg%%gggﬁgﬁé ?gﬁ&&g%e&lgg P?/{lgée&%revmuﬂy disclosed and
mayafegouxgbat cemmélezedsdmdbas sthaseeoﬁ:t&dmar)bgdl; |1nAnrthe art. One
at e an
Suc"e%?&?*‘?ﬁb*o‘?‘ﬁ%%‘ﬂ‘ s o %@“ﬁ%@?@% ‘ip?%arn’%ragd
Genzq%ttdﬁab!ai@p mmgﬂﬁgldﬁ@ @mmﬂmﬁ?fh:; muynmlamghﬁed and/or
expraRe Sengaber B oD ferlpseb PR O HIE o SPR o s g ordinary

skillSReRE drk.C Al@FndtiB1yS #aBoisSdofhercldl pBpadtRns o@pfﬂt&hmlﬁfeptldes
approximately 3 nucl eotides, preferably at | east

and peptides eralkrowmethese eEskdl y ths @k f ect speci fic bi nd| ng.
Apt aners of sequences shorter than' 10 bases may be

f easlphlie mimktibough aptamers of 10, 20, 30 or 40
nucl eoti des maybe preferred. [0252] Aptaners need to

contain the sequ e that confer i ndi n cificpty,.
(02633 tAsseri S bS8 thg HEEPATRGH P hpP PBRBIeS Foigg use oF béptide
minfetibe MifRtid€ hle\Rbtid€donthihidy MbRichRE tl@dt’@ﬂﬂhﬁ%lﬁrﬁenti Sfprotein

bi ndi ng sequences of apta may be l;,le ?\X
secqpdpRyestsTHE Rge-SopEeRRls, I Yobasan ke ﬁ@vttc{l? vn Mimetics™ in
BIOFFRIHNOEBIGPANG PEDRIARERRE S uidYe: BEREQS., Chi®than and Hall, New York

anplification techniques. In a further _enbodi nent,
(1993 eincomakated hersijulreaerease- cBpratieaalg bepiadthe Bses%fcﬂf@ﬁé% mimetics
is thtdpﬁlte X%Eﬁﬁﬁﬁ&{ﬂﬂoﬁu ?‘ rJtERO RSB R Py B MRt AR £4d sild@ chains so as

e | nmobi zatlon of the aptarrer to a
to failitstermokeculay interactions, such as those of antibody and antigen. A peptide

mimetic is expected to permit molecular interactions similar to the natural molecule. These
principles may be used to engineer second generation molecules having many of the natural
properties of the binding peptides disclosed herein, but with altered or improved
characteristics, such as increased absorption across the stomach or intestine and/or

improved stability or activity in vivo.

74



WO 2007/ 075270 PCT/ US2006/ 046367 [0253] Aptaners
maybe i sol ated, sequenced, and/or anplified or
waynwherized as conventional DNA or RNA nol ecECEES2006/046367

Alternatively, aptaners of interest may conprise

nodi fied oligoners. Any of the hydroxyl groups

ordinarily present in aptaners nay be replaced by

phosphonat e groups, phosphate groups, protected by a

standard protecting group, or activated to prepare

addt ¥ PORHA™ " nkages to ot her nucl eotides, or may be

conjugated to solid supports. One or nore
[026PhVanbutkreissditentsnkay esnazay fusn @pteiice dlHege aldlegulest gonerally have

ot Bk S5 AShelt PPy FEARETE oD B o pporion o

a secBhd dblpkptide EOehtetdF&R exasnpié, Kisionslma® Cpiploylcadeli deijoences from
this group ma be attached to, adj.acent  nucleoti ﬂ(ggz) h

othey spegigy ko PerENt the rReAmbinenY expresgien of @ RIRtel INGHhgprolRRoys host.

Anofher uffulifd§eh isabded 8 additide b a8l smirdio et aictioa damedin, such as

screening of_ aptamers that bind to partjcular targets )
an angfbody gpiteias t Y gt anofigriusgipbigrm efsfusionangy wolydg atipgpmengpf a moiety

of use 18 purtibitidR dsudh s thaFL APepifope (Pridistt ot £28989, Biotechniques
I ncor porated by reference. Thé techni aue general |y

7:58015801 Vesirusel etotli; dAO2.rblfirel 0fi:4a41-¢6530f Aot e gf fusion proteins
wouﬂpéoﬂg&ﬂ%oﬂgkg?éﬁ)gl&?yo?&d&% ak Hférﬁth‘%f'edbéd?l%le}g%s claimed herein, for

separation om unbound aptaners an
exangipla piovits PDIBecguesee attdched tasarfirst muneegr agfl an AD sequence

equences (possibly only one nol ecul e of aptaner)
aﬁac@%@?"e%f)%:ﬁ&&r%mf%n The hi ghest affinity aptamers .exi st

inthe mxture, it is generally desirable to set the
[0263 hMsthodsrifrggnerating fitsion prat¢ins are welhknowe snthospeliskill ipfhe art.

2Rk e} ! rHx| tRichihéht dsing bifunctional
sucf QL e S AL M A APRLBY LA Sy g it
crosstinkingreagenad baplamro symthedis bf thk cafriplete fysiéroprotéin, or by

ar get tition for ..bet n three to.si '
s BRPS St Foless A R B i s Byhty EPRER N
encodigd®dcond pbptiddbrshovdii,follbwbd B kkpictsiomnfltiefatict fusidnyprotein, as
to.the tar . Avinmers_ [0255] In certain enbodi nents,
exe"t‘l’\‘éﬁ‘fﬁlr‘@éﬁ? g‘ﬁt“;","“&@rﬁﬁ%‘?ﬂ s and/ or conpl exes descri bed
herein may conprise one or nbre avinmer seguences.

AvisymmetiaPepides| ass of binding proteins sonmewhat
simlar to antibodies in their affinities and

cifities for-various target, . | € \ :
1028 T sisi ™ Proisriich Se v BREfi, P AE U B park 1BoRich or on a solid
suppoft i dcedrdagocowith lkoh{dritivpalaechriipagye \irgymks aytonfdid syathesizers are
et al., 2Q . Biotecghnol. 23:1493-94: Silvema§
comgergpily s Ble R Conc Oy B A aTor A3 360 K P s or
exarfiple} SRR AMdPY Olisd, (BO8MSolid PIPsd Beptie Syhfesis, 2d. ed., Pierce

oSSR, B, 0978 oy A T A58, s,

232 SPACLT)Chd Y BERAD AN MW B{ 109D STROPEARR:s GFYS BB Meienhofer, eds.,
proteins. _(ld.) In various enbodinents, aV|ner? nmay

Acagemig Rraesh Bt ¥ 0l g10- &r2hp| Bhorhpeiite s5Augsses, usually from about 6 up

to about 35 to 50 amino acids, can be readily synthesized by such methods. Alternatively,

recombinant DNA technology may be employed wherein a nucleotide sequence which

encodes a peptide of interest is inserted into an expression vector, transformed or

transfected into an appropriate host cell, and cultivated under conditions suitable for

expression.
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sequences for use in the clainmed nmethods and
conpositions. Additional details concerning 72 WD
wQo070@23270 PCT/ US2006/ 046367 nethods of cONBCT/USL00€0M6367
and use of avimers are disclosed, for exanple, in US.
Patent Application Publication Nos. 20040175756,
20050048512, 20050053973, 20050089932 and
20050221384, the Exanpl es section of each of which is
i ncorporated herein by reference. Proteins and
PeptidAdaduispyiog] A variety of pol ypeptides or proteins
may be used within the scope of the clained nethods
[0268] W agioiPambbdigithts dfithe eldimed nestlialdi e ur Somiploeitions rglyrdncern one
may conprise anti bodi e or fra nts.of anii bodies
or megsReRtide hgsesstaily ftefhsre iSH&P%esstggg.adm&ma"F to a subject.
AdnBAREMNISTERLS ocdur 1Y flyaloltendR@Pnl 6 affinchflidb@f idt dingited to oral,

mol ecul e, Such as an enzynme, hornone, cytokine,
nasabibugtalginprletiensl, wetal.oseinal [ topisal, opbotgpice infEdsral, gubcutancous,
intraRRE@LA ’intpﬁJe\x‘iP(ﬁ{%tdl, G rteP@P e En SN 6F AltlaVehRlsGhfectiont

Is not limted to, a protein of greater than about

200 amino acids, up to a full_length sequence i
10266} &inspertiBerd pentisies adgimaterad gally prperriectopn frdserdet fiahe
dige?tl?&t“gr3 ack 3Rd BB AE b SequRAE MHd ArRERE nths &hillit PHr MRE#Ption across

to about 100 am no acids. For convenience, the terns
the infestinal ilining. Hyorsysapnethieds fr¢hemjsaby ingrdifying peptides to render them
I a r 1n H
B
alimentapy traétrage welllknawn (oere fof exahple Blondailsretabi hePaEiephys. J.

69:6@%%&{11? ilziggerga?h‘{fr%hké( 1%8“ﬁf&t@&nﬁ{o%&ﬁggt?é]-@%%%dgg%IchRS, 1995,

unusudl “ani no aci
BURGER $IMERICINA D CHEMISTRY! AN® DRAJ@ DHSCOERRY, VOL. I, ed. Wollf,

s % Y SA A ESAS, 185 S AT, LAl 10509, o

for prép&Rigl ldbrariecotnghide ahslogs, sach espehtides odnthingngDedraing acids;

or peptide are, sequenti.al, w thout any. non-am no cid..
peptIRBIHSE PORP IR LATERTIC BlalF ek ok TS ROSFIRIBE off fpeptide; or
pept8idi&uck TP OBy IBILS peptbRIsS RAKANSFbediBIs &I dndSm Y Be Qked to

nore non-anino acld noieties. In particular

constivishpentisietbased stablydethgradsbrusturessntiighledoppral pdmppisiratiqn to a
. peptide may be interrupted by one or nore non-am no
sub;j8tt. I de ( :
acld noieties. [0259] Accordingly, the term"protein
or peptide" enconpasses am no aci d seguences

(0270 AP PBRingrod B ERE: bh stooRaREPBe BOMINKAERT8Y he Feplaced by one
or nld?y Bffe E?fkggﬂg?é oY S CHIchi REHRNGL, @SS, O, RiH), €88LCH, CO-CH,,

one nodi ] unusual am no_aci d,’ | nC_’I udi ng but_ not
CHOHn{He dnd the like- Afethodsl fqr nreparing peptidpmimsties piecvelt kpown (for
"l ani 3 Coni el . 5 Am .
mﬁg ﬁ@{a 119 59730 QLS8 €01 et a2 1ORB NPAWE NI En Lets.
exay I?ed, l?S?’Amén’olf?{n?t yric aCI%Tl p? per gl ?n c acid, y
24: 4043 dermpngs-Whatei ad al., 1982, Tetrahedron Lett. 23:2533; Almquiest et al., 1980,
J. Med. Chem. 23:1392-98; Hudson et al., 1979, Int. J. Pept. Res. 14:177-185; Spatola et al.,
1986, Life Sci 38:1243-49; U.S. Patent Nos. 5,169,862; 5,539,085; 5,576,423, 5,051,448,

5,559,103, each incorporated herein by reference.) Peptide mimetics may exhibit enhanced

stability and/or absorption in vivo compared to their peptide analogs.

[0268] Alternatively, peptides may be administered by oral delivery using N-terminal
and/or C-terminal capping to prevent exopeptidase activity. For example, the C-terminus

may be capped using amide peptides and the N-terminus may be capped by acetylation of
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2- Am nohept anoi ¢ aci d, 2-Am noi sobutyric acid,
3- Am noi sobutyric acid, 2-Am nopinelic acid,
WQ2007072m nobut yri ¢ aci d, Desnosi ne, PCT/US2006/046367
2,2'-Diami nopinmelic acid, 73 WD 2007/075270
PCT/ US2006/ 046367 2, 3- Di am nopr opi oni ¢ aci d,
N- Et hyl aspar agi ne, Hydroxyl ysi ne, all o-Hydroxyl ysine,
3- Hydroxyproline, 4-Hydroxyproline, |sodesnosine,

al |.o-1sol euci ne, - N-Met sar si ne
the sRENR. RIS atie] F, PREXEIREL 1 PG erESERORISE xRl bY
formbas of tydidNahides) isitfidanetherspiilfideeandtht ¢ikeat i vel y,
protei ns or peptides may corrpri se one or nore D-am no

(0268 b4 B sl ooh BN AG G SARERER oo or masurany

occu?@:li)g Ld&ﬁln:o%mspﬁeg&blhlﬁﬂy x MM?Ohm eﬁd@dﬂmglaéesaedknown to act.
or .exanp In S. Patent Application Publi I.on

Endqsptigersonsiosgad cligingsReauencss are Kiqvnyle e Tehas for

makin%%@l@]usp g%&&inﬂés ﬁfcoﬂﬁpitir%@ d@iﬁ)ﬁo kejdehd e Bé’erﬁdﬁécnbed (e.g., US.

techni q nown to those of skill in the
Paten%vﬂmaﬁ@nt%he%m@élm 21058025105 Mq%ﬂdegﬁﬂa}fpﬁkﬁdu Jyag 18,2004,
1ncon‘i)‘:<‘>[?%§.té&i Bereid! B? %f@reﬁ&@n 48 clrtaifRnfsddiRbntd) ﬁépﬁﬁb§ éﬁd/or 1f)rote1ns may be

techni ques, the isolation of proteins or P rom
orallmaﬂunmstemhbz ee-fornglationewitheneteiaseandfos pepti féase-mhlbltors
proteins or peptides. The nucl eoti de and protein,

[0270P Oth&RhE @8 ds ﬁﬁ%rﬂ%h‘véﬁr &ﬁiﬂ&%ﬂ&ﬁﬁs Mlasssmmﬂgmea% Mehta
various genes have been previously disclosed an

(“Orpbdelipny dad recompbinast prasyction abpeptidelhogAnes’ {lﬁtﬁs?&oéf 61 BioPharm
InterYa %I)&z;] TH kk{éua% &b %cilrg{ntésgﬁ A ai @ﬁ&n@aaoa&za%%hu Yokl form with

logy Information's
excifgentsahit randiula@méetgnal gaotadlatie sctivibeanshetinagee peitisiegrangport across

the 1{1{%%‘\? g*ﬁ‘ﬁ{ezlﬁggg ﬁlo?UJSi %’Elhg%f ?xﬂ%tﬁkghﬁé&“ﬁs?@é@@ t{é%g:é]iv%% ranged

froni dste 1606 of ﬂiemdnymsmked dosage.t hsulin has béetxmucactsisﬁélyya,dministered in

dogs\égqrué%g%f:ﬁg-gggtreg éxhlardgg%% %?:\tgfﬂg ?czdlﬁ;f ((%r? ia Protegse inhibitor (Ziv
‘et alsHbbh, J Bdrbasmet. R (Sippli2yEropas:. [ O i&lmﬁﬁﬁi‘ehﬁfn of peptides has

N G nI e e o
(BEud?&git L96PCSs) tRejhidh PHarR PSIYIREs, ko AMelita)20046). ErfRiNient®@fof use for orally
pr. otein Secondary structure. See, for exanp

l e
admpusigeedpeptidey may geparajl viinchugepng qfépq)r@gnhlpﬁors of’ intestinal
protgsgv l_éﬁgﬂﬂ@k@g%ts BESdet Qgéﬂts ® xmprg‘d@solublllty or

Chapnman and New York (1993), i ncor{)orate
absomtm of thy peptids, avhieh maybenackaged veithia anatarisecqises gpsule or tablet

eﬂ&g%b@ﬁs ) Lﬁlﬁﬁcﬁ's??m 1n§:fﬁ%eﬁ’?rp{ﬁqu hae @g&&@fthe intestine and

StsS C 0O orient am OaCI
mhﬂmh aitedineb prgease ectidbty ¢nqeahe capsuitecdibsolvasrin sheimtgsting (Mehta, 2004).

Anoﬁ%uegg tgl%a{log &t oqglt c?egxiv'tegp(%épe%ﬁge Fhﬁiepcluﬁe Q?R tuggﬁon to Spolyethylene

I'S” expec ecu ction
glycsl (BH@)—basadtahQ)hnpmhc allgmnbmcmcseasfﬁgeabsorppon aod pésestamoyto

ene S G SRS 2 AR 506, AL ] 7O

[0271] In still other embodiments, peptides may be modified for oral or inhalational
administration by conjugation to certain proteins, such as the Fc region of IgG1 (see
Examples 3-7). Methods for preparation and use of peptide-Fc conjugates are disclosed, for
example, in Low et al. (2005, Hum. Reprod. 20:1805-13) and Dumont et al. (2005, J.
Aerosol. Med. 18:294-303), each incorporated herein by reference. Low et al. (2005)
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properties of the binding peptides disclosed herein,

but with altered or inproved characteristics, such as
w0 p@reaRed absorption across the stomach or i NPEFUBIV06/046367

and/or inproved stability or activity in vivo. 74 WO

2007/ 075270 PCT/ US2006/ 046367 Fusion proteins [02621

Vari ous enbodi nents nmay concern fusion proteins. These

m)l ecul es general 'y have al | or a substanti al portion

peptide, |inke o all .
dlscleﬁ@ 'ileﬁa?ﬂgaﬁowf quai P{w tF 8@5& t.srtﬁ% Ef fegipn,pf 12G1 in
singl@ ¢RSB! &t hetdtddRns fOBY, BIY &yoﬂmﬁﬂﬂﬁf eXREHEARCRSCHOM s The Fe

ot her species to ern1t t he re&Fyb t. expressi on of
connégas?domépwiqsm%rewéﬁebai Byeugh e) horiiSria e luge gf tntestine by the
neonht4$ F@ Qede%rqﬁ&ﬁaieheraa@wrt &Rtenef TROFL %Hj%%h&ﬂlp\%?hhé‘s exhibited
active donmmin, such an anti body epitope
imprawest $tabiligs and, absfoesptmrw ViXeseasRPaTas 1q theinatize agptidssmivas also
ty fn.
o Bl s g B 6 0 R 8
7: 580- 589; Castrucci et al., 1992, J Virol
Crmﬁdﬂﬂgﬂ?-4653). Anot her use of fusion proteins would
concern construction of conponents of the tethered

[027%%%99&&?5@ Smbbaim&ls, IR6RIM, pdptides 8X8iNRE Mabf-MoRcults n@ay be
sequence attached to a first nononer and, an

ovalenilyemess-ligkedusingivarpus crusdimingoasers kpows mﬂmrh 8ch as homo-

bxmﬁgtloﬁﬁp ﬁét%}é—ﬁ%ﬁé’&é&[‘ afd/et ﬁxd’iéac’t‘irvﬁtaw J:rogsnﬁiﬂﬁné QeddeAfe Non-
ski'lT 1nthe art. Suc Brotelns pr oduced,

hmuﬁmg e)@x!mlpii of sush resgemtsiarlude bisihidates; @ugqli@umq-aﬂc&dnraﬁabenzene),
-hfd’rﬁ‘pfsuc&ﬂbjn{& dsk2 9P Q&%c%ldd alﬁg%&%m ?( o(imj e'ﬂ?yl—3,3'—dlth10-

proteln,
b1sp&@qunm®te;ﬁl§fsdpmgnmdﬁ'1 P2 pprndvbiﬂyhl@prqmemat@e% fhsomomocthyl)-Z-
.. seguenc C C o
L
link&rssuchxsMpCCD @OdEDC, irfag bealstdud crgsEHakmtidi reSidnedietantino or other

p e 02641 Protei tides b
srougg S HEILTep 8BS R OBt aBeh Vet FiHes ot drbely sush
- fluofeeddn@l 1abzupport in accordance with conventi onal
techni ques. Various automatic synthesizers are

rci.al l.y avail.abl e an an be used in,ac ance
0273f b iR ot ounes Feapatt e Sl G G R Griety of
purpX@ékn 9-101(169%@5@%1 ﬂaagéh’ﬁfhapeeﬁi'y fleo Siﬂiihbﬂsfuﬁctlcﬁﬁl gfhps proved to

Plerc Chemi. c )5 me 198 em
tosly Sihicoan i e betissh idegtieal i difipst
macﬁf}ﬁolgélmss oPAfbuBaE ARY n?d&?brﬂ/ﬁé&hlél Alddididfy 8f pai%eptlde ligands to their

Peptides, G oss and_ Meienhofer, eds. Academ c Press,
speckfampinging sites. Heterghifunctienphrepgsity epntaiadwertiferent,fngipyal groups.

By tgilﬁg"aabﬁﬁﬁg@of‘@le &ﬂe@ﬁ@éﬂrefb@v‘it%s@ RIS aBfdr&ft fuk@dnlPgroups,
readily synthesi zed ){] such nethods. Alternativel
cross-linking can be controlled bot

selectively and sequentially. The b1fu¥1ct10na1 Cross-
linking reagents can be divided according to the specificity of their functional groups, e.g.,
amino, sulfhydryl, guanidino, indole, carboxyl specific groups. Of these, reagents directed
to free amino groups have become especially popular because of their commercial
availability, ease of synthesis and the mild reaction conditions under which they can be
applied. A majority of heterobifunctional cross-linking reagents contains a primary amine-

reactive group and a thiol-reactive group.
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reconbi nant DNA technol ogy may be enpl oyed wherein a
nucl eoti de sequence which encodes a peptide of

WO pa00eRr0 i s i nserted i nto an expressi on vect oPCT/US2006/046367
transfornmed or transfected into an appropriate host
cell, and cultivated under conditions suitable for
expression. 75 WD 2007/ 075270 PCT/ US2006/ 046367
Pepti de Adninistration [ 02651 Vari ous enbodi nents of

t he clai ned neth nd/ or. ¢ osi t
[027gh g angih i Mo SRS IeHor Bt A Fisfaads of using

the &&shﬁﬂé‘ﬂﬁqéﬁ &ite Ei%jdés@rlﬁem,bs EPAtent 5889, 155}, I'Bid &Bssullﬂykmg reagents
occur %wroute known i n the art, |nclud|ng but not

Comblinﬁiatf’é‘& diydrazidesresidup yithean elpetfpphilic BiRipimideresidpe, allowing
coup‘ﬁ%% iR Bhe ei&]ﬁbféal)f alQERRRE APfrEe tHidls ! AR ICR8Ys.linking reagent can be
cutaneous, " Intranuscular, intraperitoneal,
modifiedrtaressrlink variows fandtissal £T0RDS. nt r avenous i n j ecti on.
[ 02661 Unnodi fied peptides administered orally to a
.Anﬁ?%ﬁhﬁCt can be degraded in the digestive tract and
ependi ng on sequence and structure may exhibit poor

[0273?&%!%& @Hlb@@i’rﬁ&ﬁs maRoh&dre shiibdlied ¥ NErgddoWBE@Erm “antibody’
met hods for chem cal [y nodifying pegtldes to render

usedhesein tp eefer weepﬁbsﬂzrlﬂcs gl that Bs Hy2wiardundng region, and
1nclLQfe9 %I‘H&Etg s@@?’é’sr AR =t BrarghsihBR dothdifBRtisEdes (DABs),

ract are known (see,” for exanpl e, Blondelle et
Fv, sFv (singschaiz) Byhgad the likes Fashuiques o prenarmgandisiges/arious

o383 PO AR PR R P v

and bbaredcnzmg laftibodiehare\AldoayelkkSows in sadhificeand., &halowe and Lane,

198%?427:2%;)? %g’ggpéto qgf?z %lg? ?@%r%gﬁ{arblg?iggﬁfatorwjrAntxbodles of

rarie suc
use paphlsdde aommalcmllygalﬂhmad fromax ivikds varpae}obf kaowmeources. For example,

oo BB e BRSBTSl Amican Type

Cultute @bedivs (PO, Manassay/ & A). S0 been descri bed and nmay
be used to construct peptide based stably tethered

str ctures S oral admnistration to a

sulljregict ébﬁ%P é%'gﬁﬁqf enbodi nents, the standard

peptlde bond | i nkage may be repl aced by one or nore
[0278] (Seniwedrhba@ditients ofghg chimad metholds asd/@Hﬁebebsi@bﬁs Bay concern

gl AU S DAY BB 06 e e g B pEFin ey papein

digebfiéd of @kalkpintiboties by, coﬁ%ﬁa,onhll thethSds. Fdt ex&ApR9 antibody fragments

may o RAPAGREARY, Sl Etatg eavi i o SRR S LREH o Brovide F(ab:

fragien®d 3diis HapfehEshy Bk fadther kA6 using alVRidl réﬂiﬁi‘ﬁg agent and,
23: 1392 98, . Hud gr et al. l.nt

opt1q_qpllyyfo !Eg’sed lgba cking grg}lp for 9%9 8161ﬂ1)tqry]egrggp£ resulng from cleavage

of d%%%@%@%{%%esg lt%grlodﬁ% b’ ﬁ{@ﬁova'ieﬂt%%ts A1B3HatBRPy, an enzymatic

cleavage using papain n produces two monovalent Fab fragments and an Fc fragment.

Exemplary methods for producing antibody fragments are disclosed in U.S. Pat. No.
4,036,945; U.S. Pat. No. 4,331,647; Nisonoff et al., 1960, Arch. Biochem. Biophys.,
89:230; Porter, 1959, Biochem. J., 73:119; Edelman et al., 1967, METHODS IN
ENZYMOLOGY, page 422 (Academic Press), and Coligan et al. (eds.), 1991, CURRENT
PROTOCOLS IN IMMUNOLOGY, (John Wiley & Sons).
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5,559, 103, each incorporated herein by reference.)
Peptide m netics may exhi bit enhanced stability
wa@payors2absor ption in vivo conpared to their pREL/US®06/046367
anal ogs. [02681 Alternatively, peptides nmay be
adm ni stered by oral delivery using Nterm nal and/or
C-term nal capping to prevent exopeptidase activity.
~ For exanple, the Ctermnus nmay be capped using am de

eptides . and -the N-termnus may be .
RSB e of Cea b ee T B EBREA Bt s o om
monovARnPRF LKy Craihifeiesnanty fadise davageof fregments bk othler enzymatic,

exopepti dases, . for exanple b formati f cyclic
cherigel gogontiF SeAPPIARES 2ls8 ey o v 9 1708 13 PR Pind to the
antigéiPAaPis rB&RniAd 151 1Ak ihthePdntiobd yERor @k ample; Turfragments comprise an

substitution of D-am_no acids for paturall OCCHILLLNG - Inbar
assoclatipmiafo) ¥ L CpEipe] TP AFogiaden £R Bf PERE Rlfhes described in

et al. eﬁ@glﬁ’?&}d BPE A Al EsdiNOWA , 69:2880 . AltindapEp] théagatiable chains may be
bi'ndi ng and cl eavage sequences are_known_ in the ailtas

linked by amdnteouislepular disuldidecboad or eEosaginkep by ghgmicals suc

' r@fd IR0 3l sy, RyRcReenagescri bed (e.g.,
glmaﬁm@&{y@%a%n%&gp%ﬁgggf e P P ™ 50050025700
McBride et al., filed June 14, 2004 incorggrat g d

[0278]cPwsfarably, thefFarfeagzagnis Fompesq YnRnd Mydgdiems oL clefby aaepride

linkef"fHe8L siﬂ%fét-&aﬂf‘ aﬂ‘fp%nhﬁndiﬁé rdt¥in@¢BV)iadd SrePBrediby constructing a
Co-tformufation w th proternase- and/or ,

strucpeglt sena semiprising DY Asseqpences pneadieg theeY mawd Viglomying, connected by
del | ver fr: & ' ' i SEALSIRE A i

an ol ¥ oG REEAREHLS, THRSRULARS, A6 i InSElamaLd Mfexpression

vectdrahitiisl eutvequamtigsntroduned i2@0hosBielRisuchns E. coli. The recombinant host

International). .The pepti . - 1 D, : - Y
cells s BPTES B SRBP LI R RLa S Eh Bl SRl B BrORl e e
domaraslViatheds firgssdutidg §F\0s e well-knawhiin theyarhfedihitloseet al., 1991,
peptide transport gcr.oss._. the jntestinal 1. .
Mettiadbab CRmB 0 Meach sy EgrnploRse St hialu P8y Sqenee
242:-k2LRNEAP&. Nangede, 778 oPadidettad, 1959%, Bio/Teehmdogy)ildt E27ddand Sandhu,
dos_agﬁ. I nsul i n_has_been successfully adm nistered in
1992 65t Rey-Rjosrbel7@3¢oat ed ni crocapsui es with sodi um
chol ate and a protease inhibitor (Ziv et al., 1994,
[027«,31d A_%@ﬂﬁtr M,rf@sf arf"ﬁ‘&f iboa? fg@m is a?%)é;ﬁﬁi%—&d}ng@bala single
adm ni stration of peptides_ha een  pesformed using. -
complegepiaF AP o DR RRERDES GHAM TR affgPton uoits"

' Redadidh g le3AB GRodRehAE PP BB aahtib@iysof inkeest. Such
canlﬁiﬁ%tgifi‘ﬁ%é)& . Exéll @:ggnts of g‘sge} for or

: lly . :
geneadng pp!ep@@fi_ I GEPOPIS: by Nﬁx}a.géb?]g@lmey—aqeﬁ P@d@a@@ tg,synthesize the
vadeﬁé Fegié}l‘ﬁﬁfngl@ﬂl% & antiBba 5 kO cindEDsCOSEBAPRR ek BRSE®1, Methods: A

along w t etergents or other agents to inprove
Conwpehispi tbiMsthods ina%?dnpﬂb@ﬂdﬂﬁi Ristesptl; (rds-)nhi%n Mg Qfd-ONAL
S ; ;
ARG AP AD NI RN Erh Seves ks B ATION
pagesdBsel 79 (CantridgefUnivérsity Rress); iBirchagial., (edb).bi95, MONOCLONAL
ot | e I\ Yo h | T .
ANt PR R R RS BT AEELIGRRFONS BpS s (Wiley-Liss, Inc)
alternative for oral delivery of peptides would
i naThinkeric on{l Efendraved tntpwidiast hyl ene

[0280] A chimeric antibody is a recombinant protein in which the variable regions ofa

=1

human antibody have been replaced by the variable regions of, for example, a mouse
antibody, including the complementarity-determining regions (CDRs) of the mouse

antibody. Chimeric antibodies exhibit decreased immunogenicity and increased stability
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gl ycol (PEG) -based anphiphilic oligoners, increasing
absorption and resistance to enzynmatic degradati on

w@ Sobe2e0 and Ekwuri be, 2001, Pharm Technol . BC/L83006/046367
[0271] In still other enbodi nents, peptides nmay be
nodi fied for oral or inhalational admnistration by
conjugation to certain proteins, such as the Fc region
of 1g@ (see Exanples 3-7 Met hods for preparation

) -
: and use of peptide-FE ates are disclosed, for
whereadaipTeref 45 R BUPIEE. MopbEY CogTCIRESTBRCOB hggiss sy well
knowi i the AR ¢ cahg of 200994, HybAGs1S 0B:46bRd.
18 294- 303 each incorporated herein by reference.
w et al (2005) 2007/.075270 .PCT/ US20 6/04
(028 ScsErc FongER PRt OHD BT U A L ARy g ng the mouse

CDR§lﬁ€Biﬁ ltﬁeshéaf\?: E&hﬂrgﬁt %ﬁﬁibf@cﬂai‘& @ﬂh@fmdlgglﬂnﬂdﬁogﬁibﬁljh gnto the
chain or erodi nmer for m usi ng reﬁ}g‘nbl nant

correspeding vanahlp dewmeins af pdumageantibody, A g ause fgmsiyagk gegions (FR)
in thé‘@ﬁi‘?né‘ﬁsxgﬁﬁ&%ﬁéi‘ LRLSEHyeRb Rl replac&Pivith huthanFR kéﬂi@n@és To

I ntestine neonat al Fc receptor nediated

preserye ﬂsqcﬂﬁahﬂletlg% epqeificibnpiifiabamapigsd inano cloml. sme oy more
hum%rﬂp f{%gﬂuést rﬁg’%{aé E%al%q b@hﬁ@ sQ RohftedpaMPeSATRA rﬁlﬂnﬁﬁzed

I't “was obsérved that the
monébabezlcuitiredies oy bgatsed Wasthmpeut&dtrmt@eﬂh@ﬁﬁ“bm@tss i Thyt affinity of

hum%l}%ctacp ar;t%o@les tg g ?ﬁgét'£§%1§o b2 % Fbaskd bg @Tecf%mgdlg@&hﬁl of the

nmacr o- nol es may

CDRW&@I(W@@MSHAM eTedmiques\far pmductmrn@@ummzmnonoclonal
ents nthe. a such a Q |

an iR el RETPORAES Sl BRoBAR Tkt At Nk S9P522;

RiecBhima8a et hinkVatgre; €98 1332 : 32130Wer1hoayen eng.,d 288 @enagf 23Ud h34; Carter

et al 1?§g@rhrp&(}§%ll;g Ze?d? SI %%%gﬁ?gﬁé??“dhu’ Crit. Rev. Biotech., 1992,

12: 4%W&iﬁ9¥s¥%ﬂﬂ0|199m%t&ﬁh&o§9f9 - 366) Singer @Cald;J. Immunol., 1993,
di succi ni mi dyl tartarate; met hyl - 3, 3" -di t hi o-

150:8849) opi oni ni dat e;
N-succi ni m dyl - 3- (2- pyri dyl di t hi o) propi onat e;

[0283] CHh& @B dehts Yhay concBir ficiPhemiih prbdes ativbdies. General techniques

4-azidoglyoxal . In an exenplary e odi
for raigiupdpianpefically ssefil pnihadics ia fiah 'Bé;g:geé?urgoé’ r gygypple, in
Gol&%ﬁeﬁge& a1 O 93 814655 K1 1) Jarfdd 1&1&%3@%&3&9 R0 N Caféer 46: 310 (1990).
ot groups. Such reagents nmay be nodified to attach
various types of |abels, such as fluorescent |abels.
[ 0Fsparpiiiiirdiesonal cross-linking reagents have been
extensively used for a variety of purposes.
[02839 maﬂlf)ﬂﬂfdrlp%tﬁiml{geﬁlg§ﬂﬁﬁndﬂkﬁﬁlbﬁafeﬁ yasimg@lthehemmmahtonal

functional groups oved.to highly.effici
apPIOREHES|OF (rapsgroc 3 m%[srfaa‘ﬁéft%élnw'i ety et g efeBlitin fog are known
in theBft @:@' PlaHtifbetdl., 2004 VéE MIbrobisIBZT S IBI28¢ @bﬁrad&iﬁd Scheller, 2005,
| i nki ng of gplype t|de ligands_ to their gge0|f|

Comdy. Kchery High &&rougbpe 3a5p4m et i 7ore Breklgand W@Sncf‘% Opin.
Phagz'aH;)e @ eﬂtﬁ 404RGEH RRBIpovsted Berein g%’ rdfé¥enBE). FATFERYBudhn antibodies

fferential reactivities the two different
are q&mgtepi(m gkhiyiteypr fower side effects than chimeric or humanized antibodies and

to function iz vivo as essentially endogenous human antibodies. In certain embodiments,
the claimed methods and procedures may utilize human antibodies produced by such

techniques.

[0284] In one alternative, the phage display technique may be used to generate human
antibodies (e.g., Dantas-Barbosa et al., 2005, Genet. Mol. Res. 4:126-40, incorporated
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cross-linking can be controlled both selectively and

sequentially. The bifunctional cross- |inking reagents
w@ a0v7/0e52a0 vi ded according to the specificity oPCT/82006/046367
functional groups, e.g., amno, sulfhydryl,

guani di no, indole, carboxyl specific groups. O these,
reagents directed to free am no groups have becone
especi al 'y popul ar because of their commerci al _
here R R R g S b S BB iAo
hum4¥Rj tBét dxhili a patiealab tlfsdmtsltaw,aiuch g ssader (iDhﬂtgs-Bad@em eskal., 2005).

he S B S B G S50URA e i o e

c1rcuPaft71-H o\ 4B2B08Y BdfRAbBHe nidjbeiiaddd tanaidieinti®yaidp bgainst disease-associated
het erobl functional cross-Ilinking reagents and net hods

antiggRs-ysi ng the cross-1inking reagents are descri bed
(U.S. Patent 5,889, 155). The cross-1|inking reagents

[OZSSFIHJJJﬁEEn&l iHGEOShiniple ol artltaiol@s, DuatasBdiboda et al. (2005)

consigHed ¢ ARSER 1By AIRISH AT AT HpAnRs FEgmeR ffom Stcofhrooma
patiehfs0 SGerder iy, Rtal RROEREs SBtRINRE frdfR @irtuladnte1o@m§ﬁxphwyces Ud.).

various functional groups. Antibodies 0275] Vari ous
Recasmitioaitriisht wenrmjoned feasn theat ¥ #sbir eBaipgntibodregertoiragnd inserted

into & ﬁ[’l% %g{ylla? %ya% I(ch)u rtgﬁ%j sRELE Bt dath %bI\UQ%QIQV used to make Fab

as an antigen binding
cDNmelgbnanps asidg spmﬁuﬂnmeetntgaba@l thef heayprand élgbwmuasnmanoglobulm

| ! eference).
sequgla?_e\?( ar ks %tezﬂ CE%??T'}IGZ o‘?r@zol ?% 5%1 %é%?cl&gﬁgf%luhggg ¥ Iy reference)
bermemaswmgxmmdamrﬁgmd ralcomﬁmgml Axmttys—%ékcpfm Ak (2008}, $n: Phage

DTk S AR R B o USSPl pavorors

Pres& oy éﬁhn rI-@arBtBtt NYSgg.9.€ 149, ZZtH{doqytﬂaﬁﬂ teteD By refd@B8e). The final

Fab Basbogenn g eI G agn st S A%t B e
bactESPHRES ig@hdive amrﬁka&ié PHa@8\dBspliyiebrday. | ich 1dirakié:anly be screened

sources. For exanmple, a_variety of antibaody. secreting

by staygarddvese disalay raﬁbO@s; a6 KBOWE 1% HsdrthEhowgHpd antisay pall Yealize that

i SRR Sl 16Ty MASGE e i

antlhﬁdaq:smcbmbpﬁb frssmmuisdy rhagp displayonay haytibeetker n
anti body fragments. Such anti body fragnents may be

[028‘32 I8 'aﬂ@t‘ﬂepﬁflté?ﬁzﬁﬁ}en trQﬁsééﬁfladrﬁ‘maﬁ' tﬁﬁtsﬁdv@ Bes géﬁb@ib@lly engineered to

ti bodi es by conventional nethods. For exanple
prodage hiyway antibedienmay brwyed to samsmie ebtibadiesagpingt pysentially any
1mm?.1kxggé/rre9 ?argét ?ﬂ}l% Q@Hﬁﬁ Mok thiRRRR HotRoRl AV he&likliaRg t2ample of

nts ragnment may be Turther cleaved using
suchea s¥stash is teUtinodicuseBt (edereeaM RNy J. npunohedetrgds231:11-

23, 1”?1(: ot%%%a}qu ﬂer:r%yrpb}t pé’ferteﬁge)%rﬁ M@Xlx @3"1'8‘5'19& v h BP¥X enoMouse®

and similar ammals the mouse antibody genes have been inactivated and replaced by

functional human antibody genes, while the remainder of the mouse immune system

remains intact.

{0287] The XenoMouse® was transformed with germline-configured Y ACs (yeast artificial
chromosomes) that contained portions of the human IgH and Igkappa loci, including the
majority of the variable region sequences, along accessory genes and regulatory sequences.

The human variable region repertoire may be used to generate antibody producing B cells,
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of disulfide linkages, to produce Fab' nonoval ent

fragnents. Alternatively, an enzymatic cl eavage using
w@apaions2mo pr oduces two nonoval ent Fab fragnent BCEHIS20861046367

Fc fragnment. Exenplary nethods for producing anti body

fragnments are disclosed in U S Pat. No. 4,036, 945;

U S. Pat. No. 4,331,647, N sonoff et al., 1960, Arch.

Bi ochem Bi ophys 89:230; Porter, 1959, Biochem J.,

. 73:1 Edel 19 7. NET .IN Y| QGY.
which a3 bOBCRIRAS 0l i8] MET RS, S
e A PRGN oftld ML Tofhe Whayl ilamune
Oons .
resp@RRCr hishHBGRS BIVENELo1dler BRAP UL e ang fechbiued discussed above.

A vaieRAG Btiad S XERAYuseRPdra avaitabl€)leith BPRBYR i€ Bépable of producing a
i ght - heavy chain fragnents, further cleava

differere ghash P agfbagiyn Such AisaepHbodieh IRy bg cogple & @fhee molecules by
chen%l‘églm?b&l"l‘?ﬁﬂﬁé 3P ofIRY kG AREho BT gdi&y) gr@ﬁs% a1l 306®REE human

to the “antigen that is recognized by thé'intact
antitedidsthasy be@mhmtvdme th?&ramlélgrmﬁr%labovﬂph xptaiging the

pha Red hgttlé g{l)g%{‘tle\s/'df ﬂE gitnal Iugrb‘gi ﬁlbﬁ%@s %G‘?&?l% 'alat i@g‘} Cq¥ie skilled

e noncov
artis@r ol rcmnzb Ithatﬁlmaclamsai GOnRAjticBS: a21651@eth¢d15t @ nat hmeﬂey to use of the

b aF 8 0 SRR3R e S Pt sy sy

engindead aprodacechuasn agibddigsal dehyde. See Sandhu, 1992
Crit. Rev. Biotech., 12:437. [02781 Preferably, the Fv

L i Gk e R

5 re d by constructing a
m eb"rg?z ‘)é)r'l’eﬂgoon%r %ﬁgsﬁg DNA sequences encodi ng the

[028¥>_In i ed réélén{j m%h c?%on%l‘?fﬁ(e%qhg ?{se @[%te%l g&ﬂ&gh @%étgleeé to screen

Sequence. uctural gene | inserte
biolegicab spmplsiio witra end/or int ied farshe ptﬁsecpwftthqdnscasmadmed antigens.

In o3 e e eeys EERPY RgRrolnlomrd Empgpipe an antibody, fusion
prot&ﬁI Ulpﬁﬁ)élh&ﬁ théRbNmak bb vailikédkeliqyid @hadﬁ)rkﬁdudd ité'@ sbhié-phase

carrg 5 SRHGUAT I TP Yoo THPRELor s Lo pargerlaty Sise involving in vivo

admiYR{RRR; (1R 4aRIBBAY bP FrabPeMEhBRAS is KunkidYém Ims}ypx%f&l?ed the antibody
Bird et al., 1988, Science, 242;423; U S. Pat.

or fragmant thewof pefuklydrumen. Stil gagge prefgyreddhn &P%@yprqqn gomprises a
hum%ﬂgeﬁ@pﬂh hurillgle ntitidd {yt Th'g%lhlleﬁ' RiSfhwill A2lid3that Q—%@J‘anety of

an an ra ment is a peptl

techoisiies grefl@:o“en &rﬁgteenlm@gdﬂvemﬁ%prqswa@tf emaftmuﬂfg gene and any such
knmgvﬁ %&H d, QQBZ a%%b uRGREAY (’dﬂ HhRRIA élﬁ‘?ﬁ)&ﬁbh l288/0r cDNA

tal HEd construct ng genes
preparectmm fnljowhé b@lhﬁlbnﬂlzahomm 2 th/emessmease@t chiggesy be utilized to
e
dete%n?n%sle&gg 8P Eﬁg‘ggs?r eglcl di%ggé@ n%tg éx&{l’/?é R?wteg Exemglbary in vitro
assaye gfose rhcmﬂeFMA GLISAS sdmddnyclpEbM; Westeat bbt, sBatedlot, dot blot, and

the llﬂcaer. rAﬁﬁo gth such tec]hques l\v/vbetrer:] ng%lolﬁed using intact antibodies, stably tethered

structures that incorporate antibodiés, antibody fragments or other binding moieties may be

used.

[0289] Stably tethered structures incorporating antibodies, fusion proteins, antibody
fragments and/or other binding moieties may also be used to detect the presence of a target

antigen in tissue sections prepared from a histological specimen. Such in situ detection can
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Conpani on to Methods in Enzynol ogy 2:106; Ritter et

al . (eds.), 1995, MONOCLONAL ANTI BODI ES: PRODUCTI ON,
WENBTREER) NG AND CLI NI CAL APPLI CATI ON, pages BGBUSN96/046367

(Canmbridge University Press); Birch et al., (eds.),

1995, MONOCLONAL ANTI BODI ES: PRI NCI PLES AND

APPLI CATI ONS, pages 137-185 (Wl ey-Liss, Inc.).

Chi nmeric and Humani zed Anti bodi es [02801 A chinmeric

oo SR e SR, P S e Syt o e

antige@Rh ﬂfeﬁ&aﬂﬁné&lﬁsmr Iredihedet@gioanan bk acésihpkstrddyeapplying a
nouse ~ anti body Iudln

detegiaplyrghlfd sFvayiederEanr n@ra?fgfgﬁswgd%@dpeye gectiong: General

techATQHESO f iR ith RIREtio AR EI knB Wi tB AU Df %ﬂih@yt skile WeeafoRéxample,
I nmunogeni Ci t&vand i ncreased stabili ty 80 WO

Pon@o“ﬂ@b@zﬁgn@ clusgoesrigse7Appirationd in NLAMMALIAN 5
DEVEEOP Nf“bﬂiiié&cfr@é ioﬂﬁf'k 9&*}@91?%‘8%&!& (é’d“} (IRM'I%% 1987), and

are me Known 1n t e art , Leung et al
Coliggbati pégan S B3L-488.. [0281] A Chl meri ¢ nonocl onal
anti body may be humani zed by transferring the nouse

(029673301 ) RihdrBE s@'&&ﬁyes%ﬁg bLe 'dgtl‘:tcta\ﬁﬁr 12808 waiPASagdropiife marker

nouse 1 nmunogl obulin into correspondln vari abl e

moietyrfier Axaropleaa Mgieisotane] mszymphe ﬂﬁeuaeecrft ¥e, a chromogen, a
cherﬁ‘f&h%%e{n %ﬁ Hééé% f 16bTRR A PR Ilmfiy are
'S0 rep aced R sequernces. preserve

the stability and antlgen specificity of the humani zed
[0293) e nearker moiesy BrayrhsraradipispiepaiRat is sietpgtad bypsnchaneans as the use

ofa rgg,gmﬁ &QmFBf ok e@yaﬁuﬁambc%me&g P?%ﬁ@)‘x‘&ﬁogﬂéﬂﬂ?qh%eﬁeferred

ocl onal anti odles ma e use or therapeutic
emb'pdemmmht: diignestisi e(unsgatﬂssa gdhinat, bytaoor a[posignzasgitting isotope. A

mar er mo ?erg 9({ cilg&ﬁ’g h}ﬁ%ﬂ %L%%ﬁlaea di q%ﬁz;l] ?ﬁﬁ&dplgaetermmed

Ion O
conc(lh\ﬁﬁlaﬂ E"’iﬁxﬁl\ﬂs)of rﬁ'zﬁkhmmw&&s freiuderrediofotepes pénzyorefluddscent labels,

cherg%gtg&neggegmlt labjzgsh béoqg{n?rgeisgén i%%\. axﬁé? AN gnrfélfq%tfgé ‘The binding of
marer&ﬁd&hﬁﬁéwo@tatﬂ& teth&at trctudd3@dn bd %c&ﬁﬂ;sh‘éﬂ rising)yseandatd techniques
ot e i PTShh Hio RAE deCEL agBy t a, Cln
cmxBeActaBJmtle(q b76), é@ﬂ&s et 42 Gi% ,ChigPeH s Bl1 @o77), 58@ilet al., Int'l J.

Bi ot echno 66; Slnger et al., J. Inmmunol., 1993,
Cangeyt6p 3 491 fl%ZSZ] Ot her enbodi nents may concern

non- human primate antibodies. General techniques for

r ai NhdMe URRS BRRMLInTBLLYDMERSS anti bodi es in baboons
may be found, for exanple, in GColdenberg et al., WO

oo S Rk b Rk o R e s i R et
moibtiéad B pAtichldt Enibodiffnts2 idlélo dtigs mas be@nallyidibfo determine levels of
bmdclzl?gr,rtg))larr;l%aloa;lg/%lsmg nucleic acid amplification methods. Various forms of
amplification are well known in the art and any such known method may be used.
Generally, amplification involves the use of one or more primers that hybridize selectively

or specifically to a target nucleic acid sequence to be amplified.

[0293] The term primer, as defined herein, is meant to encompass any nucleic acid that is
capable of priming the synthesis of a nascent nucleic acid in a template-dependent process.
Computerized programs for selection and design of amplification primers are available from

commercial and/or public sources well known to the skilled artisan. A number of template
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approaches or transgenic animals transformed with
human i mmunogl obulin | oci are known in the art (e.g.,
worewcioriz7et al ., 2004, New M crobiol. 27:315- 28CT/O8100&046367

and Schel l er, 2005, Conb. Chem Hi gh Throughput

Screen. 8:117-26; Brekke and Loset, 2003, Curr. Opin.

Phamacol . 3:544-50; each incorporated herein by

reference). Such fully human anti bodies are expected

to exhibit even fewer side effects than chineric or
depender Froweaseatt detilable t9anPlify theMarkep sequengysRIcseat In a given
sam;ﬁé S @g‘: oklebesh ﬁ&gﬁﬁ %Iﬂﬂéﬁﬁ&l ﬁﬁ*ﬂo@@@é @2 polyin& 84 @ldin reaction

Iments, the claimed nmethods and procedures

(refemed Ito aePERKewhights Beseribed i detaid &rUBy Patrop N%e‘bﬁﬁ?dagg‘ 683,202
and 4868450 ﬁog@@era bl RRdth c% oftaﬂﬂalﬂﬁﬁﬁg% glleslGJo% irﬁﬁlﬁay B @sed.

may ‘be used to generate human  anti bodi es
Dantas Bar bosa et al., 2005, Genet. Mol. Res
4. I Bivadicgmesst porated 81 WD 2007/ 075270
PCT/ US2006/ 046367 herein by reference). Human
[02931‘ MIRSHSST diBhoBEe BRASHAWSEh 1hhABA PEStIRE ob MIABS aff wéll-Rfidwn. For

humans that exhibit a particul ar disease state, such
exm@@eclaﬁh@m{l@am o imanpesantigraghy, | ligands pr antihodies are Tabeled with a

gamgxI i dﬁrahg)ﬁéﬁo? zlirﬂﬂim'tl%ﬁu&idriﬁfb @g&ﬂéﬁ?q& ipé'ﬁrﬁera 1s used to

Is t |rcua|ngant|
detectghe lacefiom amdaqnstrémmoas:e?@atrmmytlag radioigptopes @@ﬁn@lf example

Snv&*stix%la(léﬁp,ﬁ?%ﬂibﬁ ﬁépi?LE‘Bt rhﬂBtBBIEs FOR IMAGING

exanpl e of srretoooy, -
ANIDHME%AB‘J{r(BImarrePreaii 19&&005?% tliedicalid pplicatioph af Radioisotopes,”

oA o Al AR bt . o

pp. 63atesn@dadk RublishinguCal i 990)bhrabBrdwmptiajdabts¢ bfl Monoclonal

R BR RO O S RIVAE R . 0

(Chapnsd &4l byasny A(lbcdpr)eferfé\d% theise cfpoeiRfonediting PAsnuclides (PET

and used to_make Fab |jbrarigg_ uygin eci fih
isotqpep)eneh argHithan efl?rgywéé\}} kg el St %hg ﬁg"“ég d . Such

BPGE 0bvcied HLAIHER TAR1ONRIE e @iblRketherdd Yhuctdre, WPb
1ma%HEH 222:581- 97 |ncorporla ed herelﬁi%frr efer%nf:ee Ve

pretargpfied rnyag@gswbeé,. agleggrtbeddn F&lmea&%t ihogy Pre-targetmg

Adv‘ﬁ‘\[ﬂ%r Bmﬁjhuﬁtlédeté)&gg%dl didi nﬁﬂgﬁwt}gr a J Clin Oncol
or ory nua as et a Ltion,
200621823334 hgetalsh 31 S| BitontR@lication E@S 0@(50@0%& Ag040018557,

r b
20niitn i 28hootdod oG08 80ca 67 BtaLD, O

with restriction endonucl eases and inserted into the .

102953 iterrhdiptiomdossetsbverecidoriba sliont iphalgiaiandsianjow o evel as possble
throll iR 1C§%cf‘|?s ﬁ%ﬁﬁ)ﬁ' ltl?esbég?}émgﬁm%ﬁf)ﬁ’ %P ﬁgnmgi{'n ?hﬂ{lﬁ@rﬂinimum

phage sp ay known 1 n the art
retetiain inglie hody, aad rmmimumeq;lanzé' effisetope mhscht \edhmrquédﬁ%tgctwn and
s T N RO TP 00 A g
imaginggeclodsPPay andy' e utili zed.

[0296] The stably tethered structures, or haptens or carriers that bind to them, also can be .
labeled with paramagnetic ions and a variety of radiological contrast agents for purposes of
in vivo diagnosis. Contrast agents that are particularly useful for magnetic resonance

imaging comprise gadolinium, manganese, dysprosium, lanthanum, or iron ions. Additional

agents include chromium, copper, cobalt, nickel, rhenium, europium, terbium, holmium, or
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[02861 In another alternative, transgenic aninmals that

have been genetically engineered to produce human
wa@nio7oities may be used to generate anti bodi eSPEYEBIO$/046367

essentially any inmunogenic target, using standard

i mmuni zation protocols. A non-limting exanple of

such a systemis the XenoMouse(r) (e.g., Geen et al.,

1999, J. Inmmunol. Methods 231:11- 23, incorporated

e 8 LR RS LT SO L0,
contAB/éRdYin %%%@ﬁts heyreexheple, ionaaltasatied c@rﬁfhsf efn eLglliP¥some that

functi ona uman_ant i body enes, while the renni nder
comprisesachumaniecd; 18R A fragwedhinercofatlse profemed. the phigseundheontrast

agen S8 that'R gt iRBES or med with gerniine-configured
YA yeast arti far cial chronpbsones) that contained

portions of the hunman |gH and Igkappa |oci, including
t h&magiig ggersy ase redieiseianesbl e regi on sequences, al ong
accessory genes and regul atory sequences. The human

0297 M Airh hddtSar@ihoke MIBE artt Oasdeaﬁrem&is for their
[ a];t |ag§’|da3)pgrﬁgduor nﬁgqgé o%él I's, 82 WD 2007/ 07

attachaIeAt kSDRROLTIMETRFPUAGH(SER Gy Ub %%%Q%&Z?ﬁead 4,472,509, both
incotpOratbd AR BY rdtBRABe)! kM ANRShnfnKBRANM S dIVe the use of a metal

I'mmuni zed wwth a target antigen will produce hu
chelatp cppplixeemplpyinge farexapIpl g, gpoRganio el@éemgeag%rt&h anH;F PA attached

to thg GBI @ré;egg g@/ LbRLPFUGS S0 ?Y islto@é'igs"‘f)ld?ép@ﬁlgg hdH Biva l;e reacted

scuss Avariety of "stral ns XenoMbuse
withameenaymielin thepressnch obp cphplaie agent apsdivisegl wirald dudeion gerodate.

Conjglggeg R&ﬁplte t&&%r%g‘c Inaﬂ&g' Ql%fﬁf ega%%d: fh ﬁh%g:?&eﬂﬁgé 6#’@19&&8@&23‘[’1)‘@ agents

cou
orby:feaeﬂenh withi aigsmhlcmiyhmte known net hodol ogi es.
Transgeni cal |l y produced human anti bodi es have been

[029?ﬂ gmﬁ";‘ tﬂ%&&a}ﬂ) iR r 0 e@%&ggoﬁ%&f npo%“t}a? HE&L&HH&% agents

inclmtdhbmduﬂﬁ (IQy mengatesal(ll), ibad @), irbine 113 kedblak ¢1I),aricked &H), copper

real that. th d c ositi.ons
(0, Brad i (175 et Gali ot it QR ORishLiBRTs 026 PRiadBis av.
terbilEy (1UY, dyspfosiiy (III’)al‘kSlgﬁﬂjrﬂ(IH)’l aﬂiﬂibrbilhﬁi(llnasmhmohmum being

parti enet | Ca%_rl)é 4 g ' ne 1 i ﬁgobg{”gtg?ﬁ%ewlg B ?ﬂ?s#‘%‘% include but are

not {iiR6d bdlanflaglie onnﬁ%e&ﬂam ¥ad (1), @h@@ﬁp&iaﬂyhﬁ&ﬁﬁm (Thy
present invention contenplates the use of sta Iy

R T -
carbfh'$ caEOmAGHYC blﬁlbﬁdesé,néd‘tﬂﬁf% cobdlti® &&pﬁtpﬁbo’pper , copper®’, Eu'*?,

| noassays ably tethered sfructukre.conppd Si
fluorifc BRI, > ealfiumh YirageB ) A00iBE o o ‘ﬁggeof‘“{’]r’g 2
1nd11!rr:iﬁl Wtikdads2) Q{:{,dﬁh llht'eﬁﬁ'lhw"gﬁlﬁﬁl Shétus P PhdspHdra’y Qhérﬁuﬂmsﬁlemum 88
el ow.

Learrier, descri bed I n,,pref erred gﬁp‘oodr mgpt s
o SaleriBm LYo P, olephRiYmY i toghnetium® ™ Yitrium®* and yitrium®™,

89 1125

()

and zirconium is often being preferred for use in certain embodiments, and

111

technetium®™ and indium''' are also often preferred due to their low energy and suitability

for long-range detection.

[0300] Radioactively labeled proteins or peptides may be produced according to
well-known methods in the art. For instance, they can be iodinated by contact with sodium
or potassium iodide and a chemical oxidizing agent such as sodium hypochlorite, or an

enzymatic oxidizing agent, such as lactoperoxidase. Proteins or peptides may be labeled
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adm ni stration, the antibody or fragnment thereof is
humani zed. Al so preferred, the antibody or fragnent
wo b@reef270 s ful ly human. Still nore preferred, PChES2006/046367
fusion protein conprises a humanized or fully human
anti body. The skilled artisan will realize that a w de
variety of techniques are known for determ ning
| evel s of expression of a particular gene and any such
.. known netfiod, such as immunoassay, RT-PCR nRNA
with mnhnml@mr  Obydisene exelmrae PRIce for eomme | Hygwdecing pertechnate with
bﬂit "ﬁt E}Qéi Jﬁr% e JERR E XRNMASHA BnfS S Q¥pItdlicR HRYnP£hd applying

utl |ze eterm ne | evel s of expreSS|on|n
the peptjdmcdmﬂ ccziumjnemby direg! abelingtoghriques ergpl iyt ipcybatipgnegechnate, a

ol : ) }
e
solutidni, and ghe pepﬂdet dotennediesy ﬁmp’éommumeydligls arecpfiemused to bind
radu?lﬁotSP%dl le1 exls s?b g& g]&g Fogln ?o B gdje%tnliltgﬁ@en {ligﬁnér}engfrﬁaérrlinepentaacetic
acid bDﬁ\B'IADgDﬂ]T&,tN@S‘ Arppriigrinichethtors Q28 8thySinehliyminetdacetic acid

uctures i ncorporatin ti bodi es, .fusi.on. teins,
EDEAd it SomsagRii T s T Rern RSP P BT e
fluordk&ein bR thisevhriate &RlRAégrapieinpr esence of a target
antl gen in ti ssue sections prepared froma

1030317 Bt P A mea o BoRT B3 BaE P b MR DRI Befrangary

bindinpeli@indsane an@hziie (@nénzgare tagikhhowilbpaierate@ colwred product upon

di str.ibufion of _.th antigen (n t am ned tJj ssue,
conth el CHRATRRRRI DA Be EXGRBMPILSHE By ABRYY GG urease,
alkaffd pRdsphhivsé, Ahetsefhdssh) HedrdEen ﬁ&o&fd&geﬂn&glucose ox1dase Preferred
par af f.i n- enbedded ti ssue sectlons. ne t ech es
secopfaypinding IEapaTAESOtT @Wl@lnmw&sﬁp&aw n s%p%\rn 5. The se of such

labeﬁrlgI Wﬂf%o% 10 thosESF skﬁlpfn t‘ﬁé %mh qt t Eﬂf‘flqescn‘tgﬁl for example, in U.S.
ki ng Techni ques and |cat|on

in
Pateml\?NN_ BN; BT TRVENP; 3562, |3 4@}\& 2APERGNGR71.149 38d 4,366,241;

i e

usesdbdltena:ﬁblsy bleaifeitiédy i inhvianapplipptiopy; paticulaslyleadoscopic or
a radi oi sotope, an enzyne, a
mtrafvf"ﬁ%l ?%sdg féerﬁtlopfﬁo eduluesdy e, a chronogen, a
, chem | um nescent | abel, a biolum nescent |abel or a
(0303} 1 aligmetive enbbdiments 2lma]ndsrw@tthadtee.rorrmhmpyom ag@eptides may
r adj 0 et
be ta&ggg X fif n%gleg%ehsg ttn’xa%k& IV?CI{ g%étgg%?%}ﬂtg??gf, ?hcog(a%c{tgﬁa%iré fabels
inchinde waa 3a0j A@amp@y) AMCA pmifoacridicie, BODIRY S 650, RODIPY

SR SA P G R N Y e SR
dichioro' Gt dingethduay flwi)ﬂehcmrﬁ@cabexyaz%'gna'l-tetmﬂﬂmoﬂuorescem 5-
B L RO0 B0 OOl AL I L AL S5

amifid) €Hstad¥ BRecepl, Codadys, 6-Pad UddmRebetotidd, Fedrescei] HEX 6-JOE,

ar anma netl c | abels. The bi ndi E? of ,
NB -n1tro enz-2-oxa-1,3-diazole), Oregon Gieen 488, Oregon Green 500, Oregon

Green 514, Pacific Blue, phthalic acid, terephthalic acid, isophthalic acid, cresyl fast violet,
cresyl blue violet, brilliant cresyl blue, para-aminobenzoic acid, erythrosine,
phthalocyanines, azomethines, cyanines, xanthines, succinylfluoresceins, rare earth metal
cryptates, europium trisbipyridine diamine, a europium cryptate or chelate, diamine,
dicyanins, La Jolla blue dye, allopycocyanin, allococyanin B, phycocyanin C, phycocyanin

R, thiamine, phycoerythrocyanin, phycoerythrin R, REG, Rhodamine Green, rhodamine
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mar ker noieties to stably tethered structures can be

acconpl i shed using standard techni ques known to the
w@ea07/0732p0 cal et hodol ogy in this regard i s deBCT/UB®d6/046367

by Kennedy et al., din. Chim Acta 70: 1 (1976),

Schurs et al., din. Chim Acta 81: 1 (1977), Shih et

al., Int'l J. Cancer 46: 1101 (1990). Nucleic Acid

Based In Vitro Diagnosis [0292] Stably tethered

structures may, in some enbodi nents, incorporated

isothingyprdte, Rleodamine Redi ROX, TAMRA, 1ER . FREnGeemethykrhodamine
() t bl €SC [
1sothE}Hg, ﬁ A G feh aﬁt Io{:a%?ﬁaaf A YiPTelR rdet emys@g 4 8MRL furlnescent labels

y using nucleic acid anplification
may tre ohtadieed ﬁﬂam commérsialsowtes sueplas MlelgenlanPeabss (ldpgene, OR), and
ny such known nethod may be
EMI&‘%?%&xéngeJ Lﬁn&t?%ggr@A?l fication invol ves the use of
one or nore primers that hybri di ze sel ectively
[0308h Ebemilvatihgscens labelimgrampevaiiepEuseanay 9@&1@4@@1@@ jseluminol, an
arom%%lalc&&?ﬂ?n [e91%9 ?dn ii18adcfe, %Qﬁrmﬁum %51(5 gﬁ% bh %Qaﬁ?er &kdd; or a
npass any nucleic aci
blolmmnam«ent ocimpwrrd mg:htdséucsiﬂlmhbmfsraee ad nasmm Dnmogn@ conjugates

mayg’?éla?% 8o en@&a 1té|e' fjra ﬂ td%xgclfo%g 1‘3, or ﬁpgﬁlg?#%‘glt# gugﬁior or disease

diagiddisier s are avallable fron1 connercial and/ or public
sources well known to the skilled artisan. A nunber of
| at Y| i
[OSOBEEP %é s e%n?%%ﬁé?rgég% g%ééé\%%s? %ﬁr Lé§%xg>91§é Qlf&qgl%anﬁgartlcles Methods
of pmmk@ nmaﬁ@esarpﬂmewm (bae eaggUVSa.nPa@ahﬁbe 6054,489; 6,127,120,

6 ]4&%2;3128 %&cf %ﬂse??}) el%%v:s? é%té‘ll {(7)12 @%d§ lbgﬁ) %Mo%%ﬂﬁ:?ees may also

be obagRdi fhafl comniktial bourbed e F., Natopadbehldsc., Yaﬁﬁéhklw Polysmences

4.683, 202 0, 159. However net hod
Inc. arE i MPatiEdsiRomaic ey aAyael commeRigy Such as
Nm%cﬁﬂ@%%pﬁx@i%% Trdve NW@Brodes, dh@ 00Pshakik | INRY fEiJﬂMlbﬁahzed
abeledfg@ﬁtldes or MAbs are wel |l -known. For qp ?
nanqparifqies et iPERAIBEAt AR RERIEIN OF BFRISHT MaY '@%\ﬁ%‘m&F ially obtained.
anti bodies are labeled with a gama-enitting
radi oi sotope and introduced into a patient. A gama

Ezgggg??%%is used to detect the |ocation and

ution of gamma-em tting radioi sotopes. See, for

‘ exanple, Srivastava (ed.), RADI OLABELED MONOCLONAL
[03(@@?%@@&%2&@9&4\/‘ Pl C&l@ dtERARYE B Bl TS RShe claimed

al Ap I cat1ons of Radi oi sot opes,

invenhion.REM NGTON' S PHARMACEUTI CAL SCI ENCES, 18t h Editi on,
Gennaro et al. (eds.), pp. 624-652 (Mack Publi shing
Co., 1990), and Brown, "dinical Use of Mnocl ona
Anti bodi es,"” in Bl OTECHNOLOGY AND PHARMACY 227- 49,
Pezzuto et al. (eds.) (Chapman & Hall 1993). Also
preferred is the use of positron-emtting
radi onucl i des (PET
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I sotopes), such as with an energy of 511 keV, such as

18F, 68Ga, 64Cu, and 1241. Such imaging can be
we@eomndaced by direct |abeling of the stably tep@iEUSZN06/046367

structure, or by a pretargeted imagi ng nethod, as

descri bed in Gol denberg et al, "Antibody Pre-targeting

Advances Cancer Radi oi mmunodetecti on and

Radi oi nmunot herapy, " (J Cdin Oncol 2006; 24:823-834),

see also U S. Patent Publication Nos. 20050002945,

20040018557, 20030148409 and 20050014207, each

i ncorporated herein by reference. [0295] The radiation

Methode félesdn¢eitinls honidoealent aghtormplexts cdraposd 6ff thtte FaWsubunits
a level as possible through the choice of isotope for

Exapie oot POy PraRoh PhRCRat A s Gt ope

which will permt detection and accurate neasurenent.
[03(6] diuplesdudés mayl be ipsaduepd as fusiin protispEmigningt athieoa DDD or AD

di ] i ng i nclude 99niTc and 1111 n. [ 0296 .
seatn® RSP R atis £l bt 8 S iy SR EL PR Bppprgtein. Once
produead, thé Rtbdulestcas e pakified ¢Bdeshed of abélteigediii the cell culture

a.varil e

ara netic,ions an of.. radi ol pgi cal . .
supQBarCtiaGOHPS e ProgFie aty Ga-PRIk pip ik Gty combined with
any PabiAR ShoRBEN Senlehdé a dipepidictiicalb Fab GSEFUI for

magneti ¢ resonance i magi ng conprise gadol i ni um

anese,. dyspr os| | ant han or .iron ions. e

(03073 e Rirsinid Vegton POHL R s hEer Rt i s FBmORE g gppibodies and
antin')(D)K/Bziscd ichbadttues E/. Sed mni/dsra alt, ar Ibirﬂﬂi}jol Métl’(bdl&fﬁl%D?j,&@SWQl—fZOZ;

2007/ 075270 PCT/US2006/ 046367 neodym um |igands,. )
Losmaniehli Cﬁhﬁc})—[ﬁ‘lﬂééwe(?ﬂ?sgqi?‘éq"éﬁf The Hi-gistgniggnammalian expression
vectof Birb@a iRt yhthedistoTAROHEM v AN ehR ShdiRNERIRE. "Ph& 986 Ssequences are

For exanpl e, one ultrasound contrast agent is a

mostlyddensieal for manydifsrent i2G-pdRilAeamstsacts.gath therqrly diffgrences

exisgigg iy ﬂfe' vaﬁlaﬁﬂz Rneif K and VE) %@’éﬁﬁg gggm%‘m&%@él%r biolo gsy tools

nt 1s a liposone that 1s gas fi magl ng agent
knowndo tizut skidiot ap gy §r02bee IyGraxpegspios pert@trecamizgéanyerted into Fab-
[ r .
DDBRF TSR AR SR VBl 8 bendtie 1561 IBE BT es R YU, the coding
sequeatenfos ths, Iifige, X362 and CHAUI@N&DS of thetHeavy chainpoes stpdated with a

herein reference),, Certai n.attachment hQds,.
seanfes phkedine s F SO fkiayed oF Belifee, AT TR CBIUREP Hioker and the firs
44 r%ﬁﬂu@@mhmh ! mlﬁaqfeg‘aﬁé@ tE€REbBDIN g‘é@g %{]J I'Féﬁgkgérﬂe PiPAD expression
attache to t eproteln or petl e U. O. at ent .
vectprsy, fhe ssqygncepfor the hings, Chlaand{eld3 doapinsgf 186 g1e serlacpd with a

seqii¥int eRdd AR theHirkt Y FRRIURE B8 BRARNSS, aa 5esiRLE Clly-RAE Nhker and a 17
such as gl utaral dehyde or periodate. Con g?gat es wth
resigq HIEIEEIAD RaNR® AK AP dS (robtacda 35D he I -Bewhichyas generated

i | ' i t . .
wsiog OSBS5BIy e B GB ly orcs dims with
verybighmfimitt (o4 nyDsSed Aot etrdl i Rroc. iy atl.ascadirBgi., 1d. Say €20@3), 100:4445-
50.

[0308] Two shuttle vectors were designed to facilitate the conversion of IgG-pdHL2 vectors

to either Fab-DDD1 or Fab-AD1 expression vectors, as described below.
Preparation of CH1

[0309] The CH1 domain was amplified by PCR using the pdHL2 plasmid vector as a
template. The left PCR primer consists of the upstream (5°) of the CH1 domain and a SaclII
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i nclude chromum (I11), manganese (li), iron (111),
iron (Il), cobalt (Il), nickel (11), copper (I1),
woewdprizam (111), samarium (111), ytterbi um (1PCY/US2006/046367

gadolinium (111), vanadium (11), terbium(IIl),

dysprosium (111), holmum (I1l) and erbium (I1l), wth

gadol i nium being particularly preferred. 1ons useful

in other contexts, such as X-ray imaging, include but

are not limted to‘lantnanun1&|||),_gold (rr1), lead .
restrictipp enderuchense site Mhjchissthafihe CF1) codjigpepgpence. "The right primer

i fdned PKSC) followed b

e B e s e d

GGG®BS ovithuths| final two eodens 6GSY spaprising addan HIggstrisHpp it 7,
copper, copper67, Eul52, fluorinel8, galliun67,
galsh [, upeg. r yALmgen3, 1 odine 123, iodinel24,
i odi nel25, Todine 131, indium 111, iron 52 iron 59

, o lutetiuml77> hOSrPPOFUSSQ hosPhor us33 rheni um86

5 GAAEH LAEE GOAGALT TAMGad| IDHOBR; " sul phur 35,
techneti un®4m techneti un®9m vyttriunB6 and yttriunBO,

angd i +GEBUmB8ghA 125 is often being preferred for use
in certain enbodi nents, and technetium®9m and i ndi unt’

s o Q)RR R PR S b gRET R rracToo.

3’ (SRliipacoielel y | abel ed proteins or peptides may be
produced according to well-known nethods in the art.

i n n t hey. can be.i odi.nat ed ct, with
0310 s MO Bk it et el 10 S RO LE PR e ysetor
(Prof@ga} Insl) Gld @fores Sierdi diyfirRa fboiniséds incthe 17 (SYrtjembdtion.
oxi di zi ng agent, such as | act operoxi dase. Proteins or

ept j.des Y | abel ed 86 WD 2007/ 075270
Con%E%fb@EGﬁ@&dﬁ%@ with technetium 99m by |i gand
exchange process, for exanple, by reducing pertechnate
[03144 tAhdupsierpligosudaltide] designabel (@ :ShdPDRé, wasspodlaksized by Sigma

tec { a adex col unn, and_applayd t
Genp St et KL <R O By o0 P Eof g D1 phllided by 11
residues lofiilgiesker @epride, byithi the dipstitivogodensd emhprddieg a BamHI restriction site.
reducin ent such as SNC12, a buffer splutiqn suc
A st o il BB s Rl e rPedtdpne S ThSitoded
polyB@?ﬁ(iléj:%qubﬁEeﬁﬁ ARsWAbYlokkNct i onal groups which are
often used to bind radioi sotopes which exist as

sdBLR ST ET oA e pocrpmyyEra Ry TRLREARA

(SE oppy phyrin chel ators and et hyl ene
iam netetracetic acid (EDTA). Also contenplated for

are fluorescent ‘| abel ' di rh i,ne
0313] TS iEsntaentse, Apar el BRAISE for RN Stgotiom, that
overl&y bB0 basdpulisranthsir 3¢ leady waire syihesizge(Sigme Senagyspend combined
t0 corE Y FEATaGLs A Hat Doy P Berld PO O) clegp @i g onucleotides
werdl Riieal &PaH@ERbjettddnoa priiheneganicn 4t witk Talppaahesase.
of suitable enzynes include urease,

RIIA1-44 top

5’"GTGGCGGGTCTGGCGGAGGTGGCAGCCACATCCAGATCCCGCCGGGGCTCAC
GGAGCTGCTGCAGGGCTACACGGTGGAGGTGCTGCGACAG-3’ (SEQ ID NO:8)

RITA1-44 bottom
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al kal i ne phosphat ase, (horseradi sh) hydrogen
per oxi dase and gl ucose oxi dase. Preferred secondary
whRmwdiont270 i gands are biotin and avidin or streptHUSZNNG046367
conmpounds. The use of such labels is well known to
those of skill in the art in light and is descri bed,
for exanple, in U S Patents 3,817,837; 3,850, 752;
3,939, 350; 3,996, 345; 4,277, 437, 4 275 149 and
366, 241 each inc her feren
5 GGGE ORGSR apenE CeAREEAGARTICEACGAGGT
CAGLES G CRYT P 6 HeAGETHGA W N?CGE%GG (SEQ ID NO:9)

appl i cations, particularly endoscopic or
i ntravascul ar detection procedures. [03021 In

0513 BRI SRR, B AT sARFER 2 G

primB®t ker. Non-1imting exanpl es of photodetectable
| abel s include Al exa 350, Al exa 430, AMCA,
2%#§$§ QL% BODI PY 630/ 650, BODI PY 650/ 665,
0Dl PY- R6G  BODI PY- TMR, BODI PY- TRX
5-carboxy-4',5"- dichloro-2',7" -di nethoxy fl uorescein,
5’-GEBXBCOOGA FGTGECCHGCTETGROGOAGGUE gSES) H) NE3:10)
carboxyfluorescein 5- car boxyr hodam ne,
6- car boxyt etranet hyl am no,
g?%ﬁ&ééﬁﬂgq&géz cys Cy5, 6- FAM dansyl chl ori de,
Fl uor escei n, 6-JCE, NBD
-C@WQT%AQQGGQMCETGWE&@GC@@ VEQIDINOZI],
Oregon Green 500, Oregon Geen 514, Pacific Bl ue,
[oslahtﬂﬁ?é Axﬁpmbfiwas BloRBIN G bGEmACR scr8QRAHRINk G tARi tHe T7 (57)
cresyl fast violet, <cresyl blue violet, brilliant
onmgm@§y| bl ue, para- ani nobenzoi ¢ aci d, erythr03|ne,
pht hal ocyani nes, azonet hi nes, cyanines, xant hi nes,
ConSttactioy bf (gess0si ns, rare earth netal cryptates,
europiumtris |pyr|d|ne di am ne, a europiun1cryptate
or chelate, diamne, .dicyanin La_Jol I a bl

[0313] Aogiyrige ligprucleqtids dnsiemated (§4Spyn99aeyvaﬁ sypthe crifed (Sigma

Gen@@)éfﬁﬁ&ﬁfé‘ 9r tlB’ anhidb %Hid%queﬁﬂ%%?@[ﬁi BFREIAHY1 1 residues of the linker
phycoerythrin R REG Rhodam ne G een, rhodam ne 87 WO

peptEigOVith BTGt POTPedspe Gempnisg 2 Bashi nenstignite; A stop codon and an
Eaglalgglgi%ffbﬂ gltgg{:g Tt'%%?a eEETThJ gll%d(eﬁ %Bfﬁ@Eﬁ&W éequence is shown
rhodam ne |sot |o . Tet ramet hyl r hodani née dans and
beloWexas Red. These and ot her |uninescent |abels may be
obt ai ned from conmerci al sources such as Ml ecul ar

Pr TR B iég}gg i ego,
CA) . [ 0303 %%Gm urXI%ggcén ate :Ang co?}%gﬁggpof use
%‘ nclude lumnol, isolumnol, an. aromatic
(0318} v epmphspiary ovarlapRingoligosucigptides, defignated AKAP-IT dop and

AKA@PHQ’EFH&%‘&@ W&k &YnthBdiz&. bi ol um nescent conpound such
luciferin, luciferase and aequorin. Diagnostic

con ugates may be used, for exanple, in

i pé? dePve, endoscopic, or intravascul ar tunor or

di sease di agnosi s.
5’GGATCCGGAGGTGGCGGGTCTGGCGGAGGTGGCAGCCAGATCGAGTACCTGG
CCAAGCAGATCGTGGACAACGCCATCCAGCAGGCCTGACGGCCG-3’ (SEQID
NO:13)

AKAP-IS Bottom
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[0304] In various enbodi nents, |abels of use may

conprise netal nanoparticles. Methods of preparing
WOa0ep2206 cl es are known. (See e.g., U S. Pat eP€T/BBR06/046367

6, 054, 495; 6, 127,120; 6, 149,868; Lee and Meisel, J.

Phys. Chem 86:3391-3395, 1982.) Nanoparticles may

al so be obtained fromcommercial sources (e.g.

Nanoprobes Inc., Yaphank, NY; Polysciences, Inc.,

sl s

NO: noparticles of use for conjugation to proteins or
pepti des nmay be comercially obtained. EXAMPLES
[0305] The follow ng exanples are provided to

' st.rate { t £ ' ' ntion.
03134 THEAR855 S mllsc PG bhrb s By R e e

generati ng non-coval ent al b conpl exes conposed of

t hG#S Bealp-Lefibunits Exanple 1. General strategy for

production of nodul ar Fab subunits [0306] Fab nodul es
5*-GERT Qe RIRAAUEBIPEIBARGEAGSTIP SR IR SPer a

or AD sequence. |ndependent transgenic cell 1ines

are devel oped for each Fab fusion protein. Once

pr d&dFels stopEagdtighies can be purified if desired or

mai ntained in the cell culture supernatant fl uid.

5*-Coti b OWTeh QGERICEETBG ATG-I BEQDIPPNO:1eylul e can be
conmbined with any Fab-AD nodule to generate a

bi specifi¢c trival ent Fab _ (bsJTF 0307] ,The plasm d .
(0315} Thisarpeliipsr waLclgBed iR the H%G%T SH0R 4 R T nserts i the T7
(5”) BAkdtpGel.es and antibody-based constructs. See Gllies
et al., J Imunol Methods (1989), 125:191-202; Losnman
. et al., Cancer (Phila) (1997), 80:2660-6. The
Ligating PDDIowith Gy i an expression vector directs the
synthesis of the heavy and |ight chains of 1gG The
[0319F ¢ D90 B GdgRRASerodingthe DD deqiencaival ekcis@dftom pGemT with
di f f erent I%-,GdeLZ constfiﬁ_ga. with the only, . GemT
BamgJand Ntk esstrigtionsgnzgpes and fen Jigatedynte §8SaMA SHeanid! -pGemT to
geneYatk IRESHRIG €SotoSHIID DD 165GEMAT. bi 0ol ogy tools known to
those skilled in the art, these 1gG expression vectors
. can be converted into Fab- DDD or Fab-AD expression
Ligatig AP with (fdLer at e Fab- DDD expressi on vectors, the
codi ng sequences for the hinge, CH2 and CH3 donmai ns
[03201 A gﬁo bg @ﬁgmf’éhﬁééhtﬁi&l&xgtﬁg IAEIEEdE%quﬁdSB was sedseintem pGemT with
encodingt irst 4 resjdues of the hinge, 14
B U MO G skt See Sttt B CH) Ptarad 4 ggnegpte the shutte
vectBtOBN -RD13pGémfrerred to as DODL, FIG 1). To generate
Fab- AD expression vectors, the sequences for the

hi nge nd i ns LgG are replaced with a
Clo%&ﬁ&%’ﬁdﬂ‘l ﬁgslf‘grgﬁ?‘ﬂ%l’gﬁwgg‘fs&f}gfc Sthe hinge, a

15 residue dy-Ser linker and a 17
[0321] With this modular design either CH1-DDD1 or CH1-AD1 can be incorporated into

any IgG construct in the pdHL?2 vector. The entire heavy chain constant domain is replaced
with one of the above constructs by removing the SacIl/Eagl restriction fragment (CH1-
CH3) from pdHL2 and replacing it with the SacIl/Eagl fragment of CH1-DDD1 or CH1-

AD1, which is excised from the respective pGemT shuttle vector.

N-terminal DDD domains
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resi due synthetic AD called AKAP-1S (referred to as AD
I, FIG 2), which was generated using bioinformatics
wana7peevo de array technol ogy and shown to bi nBCRUBA06/046367
dinmers with a very high affinity (0.4 nM. See Alto,
et al. Proc. Natl. Acad. Sci., U S. A (2003), 100:4445-
50. [0308] Two shuttle vectors were designed to
facilitate the conversion of 119G pdHL2 vectors to
[032%@&61&4%% J2E DPD bR TR S ¥ Q888 H EHNERGENYXS] tedinal end of
escri bed bel ow, Preparation of Cl11 [0309] The CH1
CH1.d4rrensiry avag epeinepeed 1pyviidRhePRB Lissguensarvasitiaghqdo the amino
termﬁi rlofdse O dSaphate. The left PCR prinmer consists of
e upstream (5") of the CH domain and a Sacll 89 WO
2007/ 075270 PCT/ US2006/ 046367 restriction
Examgplg 3n ¥xpsessionsyeesorsyhi ch is 5° of the CHL coding
sequence. The right prinmer consists of the sequence

Cons¢AHidd Jfo679fFa-§&UﬁbdﬁE295' dues of the hinge (PKSC)
followed by GGEGES with the final tvvo codons (GS)

03233 ere - S e RO g e RO kgD with ADI

coupl’b%tlﬁ&ﬁﬂ% terfinal end of the CH1 domam of the Fd via a flexible Gly/Ser
GCTCTTAGGTITTCTTGTCCACCTTGGTGT TGCT GG

peptide qasecsqr@%eﬁ ef 11 emea acifl gesidupsp gt pERLAmRISedrEsctgpeontaining the

vanaslle%%%ﬂsrufqmbQvﬁ%meﬁéa%qlmLMAwwﬁm e ganem of the
and cl ones were screened for inserts in

)
SacII(Eyg)I figement withdhe CHioAR riagmen, which®es)expied ﬁ[oeg smcw -AD1-
desi gnated ((4S)2DDD1, was
SV3 %}k}ﬂdtlﬁ %@éﬂe‘gﬂgggéﬁgﬁg%&nosys (Haverhill, UK) to code
for the am no acid sequence of DDDI preceded by 11
Construgtigneaf (DR E-Hd-h %eMHEI@ with the first two
codons conprising a BanH restriction site. A stop

[032 C@-@Dﬁﬁ‘ﬁﬁcﬁm\/ﬁsﬁ@h d@-ﬁiz isG@hl eQBre%hlbﬁ VRERr aRBESHidnd flaRable

end. The encode ﬁx]/ peptide sequence i's shown
dlmeb@qabwmpm@@@g copxes of a fusion protemC DDl-Fab hMN-14, in which DDD1

i gAY OB RIS P o Cef) e Mgl gepideodeer. The

" plasniRil vadton KMt (BrpH HRL2 Athitl hhobeammsed hraproclwe bMVER-18\IgGO was

{
convgioRE D P N1 Epaffi Sy AEEGH RN S30 Bllp e fiBricrion
endoﬂuasbeaspaﬂorrsmﬁ/e theeCH14CHP dbﬁmuis axkjusertien oﬂhe CH1-DDD1 fragment,

which wa %Q(l:'{(s:elz qﬁe CH1-DDDI1-SV3 shuttle vector with Sacli and Eagl.

Construction of N-DDD1-Fd-hMN-14-pdHIL.2

[0325] N-DDD1-Fd-hMN-14-pdHL2 is an expression vector for production of a stable
dimer that comprises two copies of a fusion protein N-DDD1-Fab-hMN-14, in which
DDD1 is linked to hMN-14 Fab at the amino terminus of VH via a flexible peptide spacer.

[0326] The expression vector was engineered as follows. The DDD1 domain was amplified

by PCR using the two primers shown below.
DDDI Neco Left

5° CCATGGGCAGCCACATCCAGATCCCGCC -3’ (SEQ ID NO:17)

93



wer e anneal ed and subjected to a prinmer extension
reaction with Taq polynerase. RI1Al-44 top 5
WGTBGE0EAT CT GCCCGAGGT GGCAGCCACAT CCAGAT CCCCCCCIATULA0S/046367
GGAGCTGCTGCAGGECTACACGGTGGAGGTGCTGCGACAG 3" (SEQ 1D
NO 8) RIIAlI-44 bottom 90 WD 2007/ 075270
PCT/ US2006/ 046367 5'
GCGCGAGCT TCTCTCAGGCGEGT GAAGTACT CCACT GCGAAT TCGACGAGGT
CAGCCCECT %TC:’T GCACCTCCACCGTGTAGCCCTG 3" (SEQ I D
NODQDI‘ﬁi fowi ng priner extension, the duplex
was anplified by PCR using the fol I oW ng prinmers: (A4S
5’ GEATOCGCC AT CTEDA GATRCEDEEK ~
TG-NQSE@IDNDM) stop Eag Ri ght
- CGECCGTCAAGCGCGAGCTTCTCTCAGECG 3" (SEQ I D NGO 11)
[0314] This anplimer was cloned into pGerT and
screened for inserts in the T7 (5') orientation.
[032Tp Astar resilt oﬂhe?qmcaﬁ)mcomgstpoﬁqxsguteoaruu}bb grding sequence for part of

| eoti.de, a 2 AD1 s
the 1P RN St s A Akl VR P g R b a3 ens
respativelys Aheano bpd’fcm%pﬂlm schsdldnedlidtor the pGeasl wéctortmd clones were

| i r. tide w the firs odons conpri.si :
sereqgalipt gy bt 31 Qenizeiop, iR PHRe A ged Hofh he
pGemTSkdetdtwitiNsbl #hdoS 41 x’:‘e@ﬁﬁmﬂ)ﬁdmtzymbh endBclened inth ﬁle SV3 shutile

encqoded pol pe tide se uen i.s shown bel ow,
Vet RSN PE PO K UoSE LT OFRGICS) L9 BPEEYe the

interh\¥i 18 Vet tbABDIAI-g vaver | appl ng ol i gonucl eoti des,
desi gnated AKAP-1S Top and AKAP-1S Bottom were

hesi zed, .
l032§Y A rRsseerssrerapRified B Rar g lseragierieds primers
VQQMGQAGATCGT GGACAACGCCATCCAGCAGGCCTGACGECCG 3' (SEQ D
NGO 13) AKAP |'S Bottom 91

hMN-14VH left G4S Bam

5°-GGATCCGGCGGAGGTGGCTCTGAGGTCCAACTGGTGGAGAGCGG-3’ (SEQID
NO:19)

CHI1-C stop Eag
5’- CGGCCGTCAGCAGCTCTTAGGTTTCTTGTC -3’ (SEQ ID NO:20)

[0329] As aresult of the PCR, a BamHI restriction site and the coding sequence for part of
the linker (G4S) were appended to the 5° end of the amplimer. A stop codon and Eagl
restriction site was appended to the 3’end. The 1043 bp amplimer was cloned into pGemT.
The hMN-14-Fd insert was excised from pGemT with BamHI and Eagl restriction enzymes
and then ligated with DDD1-SV3 vector, which was prepared by digestion with those same
enzymes, to generate the construct N-DDD1-hMN-14Fd-SV3.

[0330] The N-DDD1-hMN-14 Fd sequence was excised with Xhol and Eagl restriction
enzymes and the 1.28 kb insert fragment was ligated with a vector fragment that was
prepared by digestion of C-hMN-14-pdHL2 with those same enzymes. The final expression
vector is N-DDD1-Fd-hMN-14-pDHL?2. '
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WD 2007/ 075270 PCT/ US2006/ 046367 5'

CGECCGT CAGECCTGCTGGATGECGT TGT CCACGAT CTGCT TGECCAGGTACT
WEBATCTEBCT GCCCACCT CCGCCAGACCCGCCACCT CCGGATCC- 3P¢BHRY0D/046367

NO 14) [03171 The duplex was anplified by PCR using

the following priners: G4S Bam Left

5' - GGATCCGGAGGTGECGEGTCTGECGGAGGT- 3" (SEQ 1D NGO 15)

AKAP |'S stop Eag Ri ght 5' - CGGCCGTCAGGECCTGCTGGATG 3

D NO 16)- [Q3181 Thi s [er cloned into
Examn'@%p&ﬁﬁ*uem ahd znatiseton ol Hors 3R ¢ Tl ne "o

orientation. Ligating DDDI with CH . [0319] A 190
[033t]prlé H@TEHH—A?]D upd'mga \teh&)rm]hmaadzmbg digasti@xwith &l I restriction

et R b S R A S b 2RoS BN e .

cistr @8O BX Rt Ssibl1editiditdcts the @Meﬁ'ﬁn@%rctnﬁﬁd%oth hg72 kaygpa light

AD1 with CHI 03201 A 110 b t t
GRS WL T T NG R W —

the cgﬁ’g WefPlatelSh 95%@@11 @Qub ’&ﬁﬁuﬂéfiﬂat%é‘ﬁﬁl ﬁhﬁs@@ctﬁrﬁ cfdflles e ¥elected
0 generate the shuttle vector CH 1-AD 1 -pGenfl.

with ctaimMgn@mtrm (MITX0HC1guEs Were scrgenqdzop agé@m@émeéﬁlgn by ELISA
| [ .

usm%:'llﬁ rmlﬂe & aaﬁesogoa?erﬁl cn;g?ﬁl S;gaﬁ‘g Sﬁ\}l nt I%% (gr?i")g) onst rdacg:ettecuon with

HRPt-mjtjgiﬂcngeﬁ rahmhumﬁheF&n tBIvAceol'ﬁema}ymhammg e FSG(IMP-239)

o Bt DU e BBy b AR RIFH B ot
from?h&):tlf)ii Oﬁ‘d?dﬂdﬂ natitdsangglba Aihedhi ghesV\lptdalut:llng cBael Haﬁ@gmtlal
ragnent o

prodpFGiT PeenPER BB, B0 Bedfrdni o 250 BE ORI B apes purified
fromDPDP 1@ FBK RS2 BoMie cADFd BY 5idge-dtéd IMSZZHIGdfﬁAﬁQ GHromato graphy

[ 03221 The | ocati on of the 8 éaqusl res
Culty hile SHP SBRYAME G APRAT GAFROH 0-Tofd B SR B HUP HEf Tagading onto
an nﬁ?gme@ﬂﬁ%el Etuhli ‘The E418mARPs W 8SHAANS Bad¥line HillAEBS @nll B679-Fab-

the amno termnal end of the VH domain. Exanpl e 2:
ADlmm@gqugﬁlth«éd\{I@mgdazole 1 mM EDTA, 0.1 M NaAc, pH 4.5. SE-HPLC

analysis of the eluate showed a single sharp peak with a retention time (9.63 min) consistent

with a 50 kDa protein (not shown). Only two bands, which represent the polypeptide
constituents of h679-AD1, were evident by reducing SDS-PAGE analysis (not shown).

Example 4. Production and purification of N-DDD1-Fab-hMN-14 and C-DDD1-Fab-
hMN-14

[0332] The C-DDD1-Fd-hMN-14-pdHL2 and N-DDD1-Fd-hMN-14-pdHL2 vectors were
transfected into Sp2/0-derived myeloma cells by electroporation. C-DDD1-Fd-hMN-14-
pdHL2 is a di-cistronic expression vector, which directs the synthesis and secretion of both
hMN-14 kappa light chain and hMN-14 Fd-DDD1, which combine to form C-DDD1-hMN-
14 Fab. N-DDD1-hMN-14-pdHL2 is a di-cistronic expression vector, which directs the
synthesis and secretion of both hMN-14 kappa light chain and N-DDD1-Fd-hMN-14, which
combine to form N-DDD1-Fab-hMN-14. Each fusion protein forms a stable homodimer via
the interaction of the DDD1 domain.

[0333] Following electroporation, the cells were plated in 96-well tissue culture plates and
transfectant clones were selected with 0.05 pM methotrexate (MTX). Clones were screened

for protein expression by ELISA using microtitre plates coated with WI2 (a rat anti-id
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Construction of h679-Fd- AD1- pdHL2 [ 03231 h679- Fd- AD
1-pdHL2 is an expression vector for production of h679
wo-a09772m0 AD 1  coupl ed to the carboxyl term neCT/ERN0€H46367

the CH domain of the Fd via a flexible dy/Ser

pepti de spacer conposed of 14 am no acid residues. A
pdHL2- based vector containing the variable donmains of
h679 was converted to h679- Fd- AD1- pdHL2 by repl acenent

of the _Sacll/ ragnent .wth.t CH 1-A .
monde o BHELOM{P 1 LD RO NERRiPh ik HEP e jeoetpaichuman Feb.
The Bt DDB{c%u\éﬁcimf mém%}%ﬁFiod@Bﬁg@@DD CansthMBili@Eababd N-DDD1-

03241 C- DDD |_ - Fd- hM\-

Fab- M\Bdl-ﬁ"@b ql%neéﬁ”*&%} g&/{arreﬁﬁ‘?‘mﬁP duction of a

stable diner that conprises two copies of a fusion

Affuﬁ &lific£t:61PPF N-pDIX-AMN-144nd C-DDDALLK M1 4 With ADKAdfigel
MN-14 Fab at the car boxyl term nus of CHl via a

033‘112"?1% DR BT msrachin aes pubrrt cRifed ppiBibDTAPAginine
constr@ées. AD$- @Wﬁéﬁtﬂé th&t waskbhde Syahtidvivall ¢ coiikithgif the AD1 sequence

digestion with Sacll and Eagl_restricti

and a:pnafborod terminal qystcnsisvdus ket EamnteH), dﬁﬁg‘? Was ysgl to couple the

' 113 p with éloivasetic anhydrid
repE3EA50 oI Sl ABOE RO, I e by

th
DDDsgenthiniftgiamigictureenesiticaly bl tgfthe AD1 C-Afﬁgel resm at neutral pH
and SnH A aded 2P, %ﬂr @P1A1 b&325] N DDD 1- Fd- hMN- 14- pdHL2

'S an expression vector for production of a stable

dimer that conprises two copies of a fusion prote
[0335) Aoiptal of BAmsaRC- QEDlrF\a‘Rnhﬁ% 4 pysypuridiedtFa -4 kters of roller

bottlB M}fnlrg A dt- sté})emm@ Qfﬁrﬁ{ﬂlﬂbﬁa@fgréﬂﬂyv iGulfuré il es

pepti de“spacer. 1 Thé expression vector was
concemgatn@ eprrdxumately 1Q:ﬁzld bynétrafidmation hefore lpadingaate ap AdP1-C-affigel

e

elutd&@xll? P.1 MI3GHOIR) O DF SIH-BIHICT Atig 2o 61 thecdeate siBDDrd a giagle protein

Ri_ght
Pk A PO PR AR BER A B LBRA PR ERESD)- The
purity wakGlS cdnireldDyNedidhg SOBRFAGE; showasgirily tko bhmdsRERnolecular
an Ncol restriction sjite andt e ] sequ f,.qr
size gxpactess for fifdwq RRlEPeRtids SPBSHPR 5?%2’353’ Ik M- 14Thot shown).
restriction were appended to the 5 and 3' ends,
[0336]3 petdliofdDymg SHRI-DDD thPGFMamsI purdiedviasm dl. Dlieds ofiroller bottle

et B S 8 B SR 5 B b bl SE e
anal§3i§ bE ek dieshdied a smgle protein peak with a retention time (8.77 min) similar
to C-DDD1-Fab-hMN-14 and consistent with a 107 kDa protein (not shown). Reducing
SDS-PAGE showed only two bands attributed to the polypeptide constituents of N-DDD1-
Fab-hMN-14 (not shown).

[0337] The binding activity of C-DDD1-Fab-hMN-14 was determined by SE-HPLC
analysis of samples in which the test article was mixed with various amounts of WI2. A
sample prepared by mixing WI2 Fab and C-DDD1-Fab-hMN-14 at a molar ratio of 0.75:1
showed three peaks, which were attributed to unbound C-DDD1-Fab-hMN14 (8.71 min), C-
DDD1-Fab-hMN-14 bound to one WI2 Fab (7.95 min), and C-DDD1-Fab-hMN14 bound to
two WI2 Fabs (7.37 min) (not shown). When a sample containing WI2 Fab and C-DDD1-

Fab-hMN-14 at a molar ratio of 4 was analyzed, only a single peak at 7.36 minutes was
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pGenl vector with Ncol and Sall restriction enzynes
and cloned into the SV3 shuttle vector, which was
w@e@parado by di gestion with those sanme enzynesPCT/US2006/046367

generate the internediate vector DDD 1-SV3. [03281

The hM\-14 Fd sequence was anplified by PCR using the

ol i gonucl eotide priners shown bel ow. hM\-14VH | eft

AS Bam

5' - GGATCCGCCGGAGGTGECTCTGAGGTCCAACTGGTGGAGACCSS- 31
obse('gg@npt}hop«g).l g)hemesules gqrg(bnsgggs that hMN14-Fab-DDD1 is dimeric and

m : ) : T ~vdere GBEGL .
has LSS YT W ﬁﬁ%‘%ﬁ%&m b biSh 8 oxperiment was
repegied avithniy-DRP 1cBali-hiyNdduence for part of the |inker

(AS) were appended to the 5 end of the anpliner. A
[03321?&?1 gpc&ﬂﬂaﬁi\éfﬁtﬁ%g&em Ssitakd ChhObtl -ODWE FapRMded: 44 N-DDD1-

3' ‘end. The 1043 bp_ anplinmer was cloned into

Fab-hivBNTL4 bimhto GBKR- with pa avidibrsimilas toshddiNs &4 18G-omdpienifiicantly

' qabh JRM (o6l LRRABN BHTSA plaRe vl d with
Strorygegg}agi w%‘%‘%ﬁgﬁﬁg\}gﬁb&ﬁé r|Bc$1§t“\/\/fas _ppr egaregﬁ %}e _W1 2
fusiali petdin oontainitg theepiopea (i3 Bahef/GB4, for whiphrkdyht-24 igwpecific.

construct N-DDDI - hiMN- 14Fd- SV3. [03301 The N-DDD

- 4 . exci sed with Xhol and Eagl
Exa#ﬁ%ﬁ%?ﬁ%%l&ggggf?egoﬁﬁ&xt e 1.28 kb insert fragnent

was |igated with a vector fragnment that was  prepared
[0339y Byiidpmse fforrthe formation of anpabicomp exwashBesb proyided by SE-HPLC

. i 0 i_ E _t . . i ] 'n
oSOV OB S ek BT !
an effnalmdler @nowmtoWhenisurh asample Was anlyzsd, »singBnmrak rpsabserved
havi%g%?if n&g&? ti %7&5590 ﬁ@&ut'e?,%gh YeE&onSist W@%it:hl tHE B rndef n@fa new

gestion wth Sal rest’riction endonucl ease an
prottinzhatfie target than eitlSp/hEZE-FapeA Die9 S8 this) by C-DDD1-Fab-hMN-14 (8.73

. electroporatio Th -, Gl Stroni G _expLessi s
minfpSge LR Shavaf Ta sy i S0 s ERPh SARR TRAYERE Blob oy was
mixkd gith holaiFabaaD 1 e 79 D APhb-hMNe M washiixa] withf6dOrFab-NEM,

h679 Fab- AD] . . Fol |l owi ng el.ect.ropatat,jon, .t || .
dempHTAtRE TR dhs i teBeyE [ rletsd soer el Pe fre DRIRfabd AD1 domains.
Very st @64uftl tweb 0BR MRS SREBCF AL ADY dddl N-I9DDY-Fab-hMN-14 (not

net hotrexate (MIX). Clones were screened for protein

showRbr essi on by ELISA using microtitre plates coated
with a BSA- | MP-260 (HSG conjugate and detection with

[0340RBIARBI @S €6bdA6 FurtBér denkbh¥Bitehald chBlabeeirze tigleyHicSinteraction

usi gg an HSG (1. MP-239) sensorchip was used to
betvpepdhe DR %@ﬂé&a&mmw%ﬂﬁmmﬁ@tﬁwe PRyfprragd by first

alloWifP&HRPh8T9.8Eb-AD1 or 679-Fab-NEM to bind to the surface of a high density
HSG-coupled (IMP239) sensorchip, followed by a subsequent injection of C- DDD1-Fab-
hMN-14 or hMN-14 F(ab’),. As expected, only the comBination of h679-Fab-ADI1 and C-
DDD1-Fab-hMN-14 resulted in a further increase in response units when the latter was
injected (not shown). Similar results were obtained using N-DDD1-Fab-hMN-14 and h679-
Fab-ADI1 (not shown). '

&

[0341] Equilibrium SE-HPLC experiments were carried out to determine the binding
affinity of the specific interaction between AD1 and DDD1 present in the respective fusion

-proteins. The dissociation constants (K4) for the binding of h679—Fab-ADl with C-DDD1-
Fab-hMN-14, N-DDD1-hMN-14 and a commercial sample of recombinant human Rllo
were found to be 15 nM, 8 nM and 30 nM, respectively,
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frominjection of diluted nedia sanples. The hi ghest
produci ng clone had an initial productivity of
wapproxiznet ely 30 ng/L. A total of 230 ng of PCT/US2006/046367
h679- Fab-AD | was purified from4.5 liters of roller
bottle culture by single-step I MP-291 affinity
chromat ography. Culture nedia was concentrated
approximately 10-fold by ultrafiltration before
| oadi ng onto an | MP-291-affigel colum. The col umm
was washed to baseline wth PBS and h679- Fab- ADl was
eluted with 1 Mimdazole, 1 mM EDTA 0.1 M NaAc, pH
Othe# Felafod-MbBiHodsanal ysi s of the eluate showed a single
sharp peak wth a retention time (9.63 mn) consistent

W fh 50 k (not shown). Only two bands,
Exa%f c‘?ﬁ?"éﬁi’%@i‘m?fﬁh?‘&| ypeptide constituents of

h679- AD 1, were evident by reduci ng SDS- PAGE anal(i/si S
[0341]nm thmmm)ple, a@nminbcdypeptﬁedmlt-Cd aving thrgminonsid gpguence

b quao& N%g.} lgyd C- DDD1- Fab- hM\-14 [0332] The
§ OWE- -"f—*’&-"?ﬁ SYRUSUER' Y and N- DDD1- Fd- hMN- 14- pdHL2

vectors were transfected into Sp2/0-derived nyel ona
NHZWK@C -CO@POSERUINN Q). pdHL2 is a
-cistronic expression vector, which directs the

oo A5G ORI g o 0P e i

at N-GriRds did\e KGC figleptifle mbmqmipwmwb $ysine (K) residues were

L. t
o SRS LB A5 10 NT P e
termiRdcystéine td\deDmb-d?deﬂ Iefsx ibdlitywhipoh trea'mlmént N\etﬁ BM&ﬁ,nADI -C was

e kAt e o, (15100 LRGP K o S

struch88332DiFADI mmrebastvr(&naﬂmm@@thetdaanﬁe&: bedg®r e
plated in 96-well tissue culture plates and

e RSBl B AR SRR SOUA R R epor e s o

NO:219Pr ession by ELISA using mcrotitre plates coated
Wth W2 (a rat anti-id 95 WD 2007/ 075270

PCT/ US2006/ 046367 . _nonocl onal anti bod

10341, 6t 1 o EPYPeF AP B otPUSteP 1 PLAIPARF ALl)-C that ma be
utlh%aefoi' Nﬁ}ie@ lnd Qektoht Y Fby efdmples, the g Eﬁ&ﬁ pRingdtGintiflo groups

Fab- hWMN14 Fab and N- 1- Fab- 14 Faib cl ones
contgiasd 6 GDDh'@lQl ardi AP Infyy EeSPF‘ész?&btni“%b’elP%/“SG 9 poyRlG drugs, toxins,
prot%%g il o?l?ér'e%cﬁfs Neupbel- DM AN ADT-ORMe b b 14&yi!&lsiﬂb residues,

gel [03341 The DDD/ AD i nt eract.ion
respthebz e'dn@lomawolemsw fosurpiioylopmption.. EgR{Yi ﬁPdgC contains a free

t -

ors§ERENR IR R Rt R D A1

contammg)eﬂécwmrm nal cysteine residue (see Exanple 6),
whi ch was used to couple the peptide to Affigel

Exa&ﬁ:}lk 9"‘4&%&?&3&%@&@ ditoabhf hydryl group with

oroaceti c an

[0345] The method of the present invention lends itself to new pretargeting methodologies.
The following provides an example of a pretargeting system that uses the affinity
enhancement system (Le Doussal et al., ] Nucl Med (1989), 30:1358-66) without the need
for a hapten-binding antibody. A dimer of C-DDD1-Fab-hMN-14 or N-Fab-DDD2-hMN-
14, produced as described in Example 4, may be used for pretargeting a tumor. The 107 kDa

protein is first administered intravenously to patients and allowed to bind CEA on tumors
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DDD- contai ni ng a2 structures specifically bind to the
AD 1 -C-Affigel resin at neutral pH and can be el uted

wa@toozovs2pH (e.g., pH 2.5). [03351 A total of 8RCTYSWNG6/046367
C- DDD1- Fab- hM\- 14 was purified from1.2 liters of
roller Dbottle culture by single-step AD1-C affinity
chromat ography. Culture nedia was concentrated
approxi mately 10- foI d by uItrafiItrati on before

e S ] e o S AR e
DOT | 0ifkaté bhDR- AEIDM:Qr))iﬁg B.Qherﬁﬂfblﬁlcf(for%hm@g(aﬂﬁdnycﬁa@ldsﬁc

eeluateso single protein peak wth

a
radwrsgtmﬁfwme,( glrw, Hi w;mew s pRRebsHy- & hegmalipeptide (~ 5000
Da), g ;ﬂdfwakax%%gé@% bidBBandPRddiaY idaRs AosAiZAe A tHeBehobYs it
uci

show ng only two bands of nol ecul ar
contasn&‘eVQA@b@Qqeldmfe@ thatheexnesioddp yierscr srectitnellyivritheGtRDEM -Fab-

PR pt shown). [03361 A total of
hM'NCb regdfyf%%f%l\@%ﬁ%/ﬁflﬁlg ‘was puri fi ed from1l.2 liters
roIIer bottle culture by single-step ADL-C
[0346]f Crosstlinking of @RI Jap- N4 oo it ARbowpevitragagemonstrated by

I—ﬂ*?(h@h%n?f D151 -Fhbs @MN%WH@X&I wih @1@(]9'1 %éé)t%?éﬁ feak shifted

a retentron time (8. 77 mn) simlar
from-&f@bnhm 705 ramd irclicasing e formiatinn of mnbsﬁlm(qdrséméme (not shown).

N

that thalerduNirldng mnechmmy thdﬁﬁaaauwhbetmenmo@hand #D 1y Tfconfirm

ete m ned.b
o B M PR B E R 10,
compléx Iw%&e@mgaghm DT T\Wb Z1leake tizadishidide rlmklagedf Dir A Ix :cw}gch resulted
ab.an at.a nolar ratio o
in thBSI?‘@; ﬁghEHS%]aa%Pé gf@&ka‘{l‘gt\]ﬁh‘?‘@ﬂ) were attributed to
unbound C- DDD1- Fab- hI\/N14 (8.71 mn), C

Exampil8.Fax ity jfurifieutibrl 6f ditter WDIDFaDA D AuSionrprofeinand
C- DDD1- Fab- hMN14 bound to two W2 Fabs (7.37 mn)

[034&{] %mersq\ig%ﬁw&p&rag%ﬁl s%etf:r%o Q:t 2 Qldgo?ﬂ%% Wayggrgﬁg?tlon of DDD or

Sind velkiBlg hevdaker afﬁxﬁty&ﬁ)olﬁn’g.ltﬂ% pBD Hmédby Rl dlmers binds
007/ 075270 PCT/ US2006/ 046367 obser ved (not shown

AKATIS 6APIY itithsa A0rdvld trepicer affiaity KRN BVD gompersd tpémgﬂ Thus, Rlo
dlmeq'ls ?@% & i%grg l['n? ﬂ?’st%nﬂ s 'aq\,llg L8N O ﬂr3§ucexeinﬁ coupled to a resin

resu obt al ned en thi's experinent” was
to maleqwaamdtcmm hfﬁmmmﬁefbr pivifidation[(FIBBIAIAL -ngfpétllilg fuston protein.
ELI SA denponstrated that both C-DDDl1-Fab-hM\-14 and

B

hightsopmmiabm arhilblatidl fedbtifmions sztmbml)ntroau¢ﬁﬁto ghgherdower the binding
coat rote
offiria oo K 410 P RP R R BRIV libp] Hbi8RAAR and couplea

to resin for use in affinity purification of any DDD1 fusion protein.

Methods related to the generation of stably tethered structures

Example 9. Vectors for producing disulfide stabilized structures composed of three
Fab fragments
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Exanple 5. Formation of alb conpl exes [0339] Evidence
for the formation of an alb conplex was first provided
whpo03a7idALC anal ysis of a m xture contai ni ng PCT/US2006/046367

C- DDD1- Fab- hM\- 14 (as a2) and h679-Fab-AD | (as b) in

an equal nolar anount. Wen such a sanpl e was

anal yzed, a single peak was observed having a

retention time of 8.40 m nutes, which is consistent

ith the formation of a new protelnthat is |arger
N'D]PPQTF‘&WT 48U h- ADL (9.55 nin) or

C-DDDI - Fab-hM\-14 (8.73 mn) alone (not shown). The
(0349IPREBDD2sVIN- 1 WaRIHTR lscabsaapmsiommoh mpmdﬁ(twn Of N-R3D2-Fab-

m xed wth h679FbAD bhl\/N-
hMNz{ 4 H"’I'B‘?]QP?%?‘BSWEIQ m&é‘ﬁ% ‘T’rglt“PDg Qm?lﬁee? Nt er acp}ldgé?ap pended
to thé emiRleAhfls DPed Fd CRIG4)Y ThetDBDRERDEowpied tkD]ned(mdmmsm viaa 15

Very simlar results were obtaln d usi ng h679: Fab- AQL
aminggtveEiobe CiiSen DRPUdE HGT. DUTRRYS & Fridr dedrecque the

dimerBE6or £nd S6dKRSS s&ﬁlgﬁéb%t Rl 20 dienliaslas tiesseaF DID1. The fusion
specific interaction between the DD1 and AD1. f

proteoh secating is iapeseg e e entivel coPis R OMEd Tt heid fogether by non-
cova?%%lk%%xg 1&&5@@ lﬁlﬁ hd:ogrpa ifls FI@ ﬁ! 9-Fab-NEMto bind to

e surface coupl ed (I I\/P239)
sensorchi p, foll ovved by a subse uent injection C
[0350DBhe Fxpresinmyeetonvan FRgineered ah ws@wwé&l?emngo?ﬂfvphmemw

ollg&EQESE% Clﬁﬁbﬁnfcﬁ{ aﬂ?ﬁﬁﬁﬂﬁotﬁ@h Qﬂgc}gcorgpﬁ)sé residues 1 — 13 of

res ed in a further i ncrease in respons
DDk ivtese windn syhthetigaltye Themigonygleatides were anngsisgand phosphorylated

t | that are
wio ARGy ST EpIRANT) R tiets 0o D be gt
comﬁﬁ&HHPﬁE ligapioniwitn DN Awdigssted mmle@e @@ntn@twrd@td@pnﬂﬁéses A¥col and Pstl,

affinity of the specific interaction between
re’s‘p‘fﬁﬁ‘l"e nd DDD1 present in the respective fusion
proteins. The dissociation constants (I1Cd) for the
bi mbng Top h679- Fab- ADL with C- DDD1- Fab- hiv\- 14,
N- DDD1- hM\- 14 and a comrerci al sanpl e of reconbi nant

A G GM GCA-3°
fsggg’g?&%%}g% B RSB AT T A ORI
%at ed Met hods Exanple 6. Generation of Di-AD1l
[03421 In this exanple, a snmall pol ypeptide (ADI-C)
havi ng the am no acid sequence shown bel ow was made
SYWHPbigidny - NH 2- KQ EYLAKO VDNAI OOAKGC- 000H (SEQ I D
NO 37) [03431 In AD1-C, the AD1 ami no acid sequence

sgoageriined) Lo L ARS8 Al P8 EscA-3° (SEQ ID NO23)

[0351] The duplex DNA was ligated with a vector fragment, DDD1-hMN14 Fd-SV3 that
was prepared by digestion with Ncol and Pstl, to generate the intermediate construct
DDD2-hMN14 Fd-SV3. A 1.28 kb insert fragment, which contained the coding sequence
for DDD2-hMN14 Fd, was excised from the intermediate construct with Xhol and Eagl
restriction endonucleases and ligated with hMN14-pdHL2 vector DNA that was prepared by
digestion with those same enzymes. The final expression vector is N-DDD2-Fd-hMN-14-
pdHL2 (FIG. 4).
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at NNtermnus and a KGC tri peptide at carboxyl
termnus. Two lysine (K) residues were introduced to
WO p@reaRe0 sol ubility and a glycine (G resi dueP@EES2006/046367
inserted before the C termnal cysteine to provide
added flexibility. Upon treatnment with DVSO, ADl-C was
oxi di zed to a diner, designated Di -ADl, which was
purified by RP-HPLC. A schematic structure of Di-AD I
i s shown below (=_indicating the disulfide bridge)
C-DRP2-Ed-hMN-Adcp | QQAKGC=CGKAQO ANDVI QKAL YEI OK- NH2
(SEQ ID NGO 21) [0344] There are a nunber of
[0354]UOD DD d-EVNHIG-paiHHSE st ani axpasswmemor ﬁ@]pr@:lmttmn of C-DDD2-

maybe utilized for further no
Fab- b odhich RESESSER 8 TSP A AR B SEPSF RERDP2

appeh&d% 'tl'eeDca}b@ﬂq téhituéof theHAedh laV1@r| aymnﬁayldhemdﬁe d}ly/SCr peptide
cou rugs, toxins, proteins, or ohr ef f ect grs
lnkeF (FRGHEA) D heistion Rioiat Keraigh 6 Conting Of Yrqifentical copies of AMN-

14 FAERIE Wsither ?%%Cédv\éﬁzln}’mt&ﬁbtﬁh SBYe DDDS nfadis (FIG. 5B).
radi o-1odi nation. Finally, AD1-C contains a free

stei ne residue, which_can als ed to.co e .
(0358 Toe BmESSim YaSHn HLTmERSET A OV e A PG PIRE: complimentary

ohgo[%tlt:lgsﬁ@ésswh@h isé-thé\coEHE Eecﬁfeﬂ&@fcﬁ@bﬂﬂﬂtﬁ@ﬁﬁl@a@&ptlde

(GOHESEAE S50 B3 Gogb ik oHBenb ol ok DB, FHaS Sade syntheticaly.
The {xlg%(ln(ﬁ@ieﬂgd @Xﬂeda%ieﬁed %@Bﬁ&s%h@fylﬁe@ KBEhAT QY PNKD qcémﬁﬁgm

uses fini t enhancenent Sy stem
overleana lon,the) 5 Nmﬂ 3 wmgls (ﬂlf!}%? corgpatibie; ﬁorée)atw Wé\ IPT‘V’h élgested with the

! . A dimer of
res“-'@% 3@%&1%@“ a&&?@%%ﬁgh [ 14, produced as
described in Exanple 4, may be used for pretargeting a
t uGeS-DIPRE t6¢p7 kDa protein is first adm nistered
intravenously to patients and all owed to bind CEA on
5 GA FRG A8 NS 3R @TeA G EEHASBITHEI68TA CMTIAEAGATCCCGCC
é%bAQQG&fAQf@”Pb%éﬂds N/ERID Nsyes. At a later

di val ent peptide, such as a DOTA conj ugate of
D| ADl carrying a therapeutic (for exanple, 90Y) or
di agnostic radioi sotope (for exanple, 111ln), is

ad@@ﬁbggeg,ﬁd;,;ravenousl y. The small peptide (- 5000
while rapidly clearing from bl ood and nor nal

CC(%} S;@%fﬁ%%@m%@ é¥G§§§:§¢?%\a¢¢\?CéECCAGA

) al ready retained by the
tunor. [03461 Cross-linking of GDDD | -Fab-hWN- 14
with Di-ADl in vitro was denonstrated by SE-HPLC

053 B RO RN WA g B B, i
was ?P@aﬁ@lbm@gbhﬁnxf withitandil afd Bsth; to getdratedie shuttle vegter CH1-DDD2-
pGemT. A 5%9%)ﬁagment was excised from CH1-DDD2-pGemT with Sacll and Eagl
and ligated with the IgG expression vector htMN14(I)-pdHL2, which was prepared by
digestion with Sacll and Eagl. The final expression construct is C-DDD2-Fd-hMN-14-
pdHL?2 (FIG. 6)

h679-Fd-AD2-pdHL2

[0355] h679-Fab-AD2, was designed to pair as B to N-DDD2-Fab-hMN-14 or C-DDD2-
Fab-hMN-14. h679-Fd-AD2-pdHL?2 is an expression vector for the production of h679-Fab-
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No such shift was observed when hWN-14 F(ab')2 was
mxed wwth Di-AD |, denonstrating that the
wee@3®7i2rnki ng is nedi ated by the interacti on PE/WEBNG/046367
DDD1 and AD1. To confirm that the peak shift was in
fact due to specific cross-linking of C DDD I
-Fab-hM\- 14, the conplex was reduced with DIT to
cl eave the disulfide |linkage of Di-AD 1, which
resulted in the h|ft of the pea ck to. 8 mn
. AD2¢ whichginssesyes prdemaiRseapeicy OE 68?a? prREENASY, Ej"o‘i‘he carboxyl
termihf 88T oD CQf1 Abnhinsiion 1W&ﬁ1§b%§1d1@§ﬂﬁé(ﬁ%‘éﬁﬁﬁﬂide linker. AD2

affinity purification systems can_be devel oped b
has opesastsiieapsidre pOEEYRe apdaprtheropilolighing,t zf'\‘i‘é ?fo@lﬁé?am sequence
of Aphfinity docking. The DDD forned by Ria diners binds
P-1S (ADI) with a 500-fold weaker affinity (225 nM
conpared to RIla. Thus, Rla  dipgers forned f
[0356] The cxpressiomyechen Way eagipeered anofle s, Jam:%\sef%wamg’ complimentary

ohgo‘ﬁ?tl;’f&)ﬁge§ (9\[92 65 lafld AT92 BB Nwhich Bfiprike tif dddingd ¥equence for

puritication of any AD 1-containi nig f usi on
ADZWIdtmﬂrpf th{e bah@lsemgpel weEamady symtheicaldy.1 Thypliappysleotides were

ﬁflﬁ o ;gi%% Hiife ih bvOBEESSAH the 5° and 3’ end
anne hﬂ?‘)[} | ca% e %%nglﬁgééubls%llt U] ons can ge ane s e
that ametqommubhb foolipatiarheith DNArdigestedywith ithryrestaictionjengonygleases

f n be produced either synthetically
Bam%l:i 305{138 rg%'ge Veqﬁd coupled to resin for use in

affinity puri f| cation of any DDD 1 fusion protein.

MerBbdEomr el ated to the generation of stably tethered

structures Exanple 9. Vectors for producing disulfide

%@@dgﬁ%ﬁé@@@@@%mm&r@frmeﬁsmGfA@pmGCCAA
GC

’E%@#%%ﬁ%p(gﬁ%gﬁ[@%g%g’i&iﬁ%g&GCTGCTGAA 3 (SEQ ID NO:26)

an expression vector for production of N DDD2-Fab-
‘hMN- 14, whi ch possesses a dinerization and docki ng
dongynpsesence of DDD2 appended to the am no
termnus of the Fd (FIG 4). The DDD2 is coupled to

Gl

|dent| cal to those of DDDL. The fusion protein
secreted is conposed of two identical copies of hM\14

h t h t
0o SRRk Pl e SR S AR i v
prepabal BN digesmeslith Bafrdl avsSpelyio generteaibpishyftle vector CH1-AD2-
pGe%g[EP lélﬁ-ﬁé%{: gfﬁlr grléll %ng Cl glgl%r%? Iélg DDQ@ e?cﬁggﬁ%%ces was excised
fronira#sshaytid ietoraati $aclThed Bhgestviction enzigseswerddigatetbmit@t679-

and phosphorylated wth T4 po] ynucl eotide Kkinas .
P PrGFIon B B P RrE LR TP P oo g 51 g g crpression

vectbP & h6F9ERd-AD2-pdHL2.
Example 10. Production of h679-Fab-AD2

[0358] The h679-Fd-AD2-pdHL2 vector was transfected into Sp/EEE myeloma cells by
electroporation. The di-cistronic expression vector directs the synthesis and secretion of
both h679 kappa light chain and h679 Fd-AD2, which combine to form h679-Fab-AD2.

The cysteine residues on either end of the AD provide two potentially reactive sulfhydryl

groups. Following electroporation, the cells were plated in 96-well tissue culture plates and
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conpatible for ligation with DNA digested with the
restriction endonucl eases Ncol and Pstl,

w0 ewpot2ivel y. DDD2 Top PCT/US2006/046367
5' CATGTI GCGECCACAT CCAGAT CCCECCGEEECT CACCGAGCTGCTGCA- 3
(SEQ I D NG 22) DDD2 Bottom 5'
GCAGCTCCGT GAS TCTGGATGTGGCCGCA- 3" (SEQ I D
NO 23) [03511 The duplex DNA was ligated with a

trans&;:%%ﬂt é:ééx{qasl erﬁﬂs?lﬁg% &1&%& bg? P’n }.{i‘)’o&;eg(g{e e(}\gfie) ?F&%s %v%re screened

for préteRY dgpaesdion lf-}OBBISAJ Oﬁmg BBE‘}Z){WdteEdeMwuh dlBRA- KRIP-260

PR T RPN A

HSCP@MSF QBD} séﬂs&xﬁhﬁﬂk%s u’r?d&d tcE&étlermfrﬁ&hé peddubtivity by measurmg the initial
endonucl eases. and | jgated wi_th hM14- "(Ql}?gu vect %r
slope AlfIngd TR dpisFiaRn W% ihemetiasamples ghesh pgpducing clone had
g
an @Q@%&wﬁh@ d aggiox%aisg%gsv% 01\,7//% t%tg? 6516¢ BRBZ h6d0 IDEAD2 was
punﬁ@rfro}sgbe 6#@4 &8eql er@ﬂtbmﬂtlnae bwmingle-geHIEPr 2saffinity

chro&a%%g}ﬁd @MT}IE%%MMS 'cgn&ﬂtrgi?&ﬁ ra%ﬁ?dx%ﬁafé?fi@#olﬁ@fy ultrafiltration

I on O possesses a
befom loedingainito an IMP-2Vlcrifizg] edmainn E@cﬂ?&lﬁoé wss waphgd to baseline with

L
SE-HhECfamalys'rs smowscal smngle slmp epdak withametatidn ¢ime (vd 0 min) consistent
E e .
o L SRR i o R RSB0 Bt o
DDBB)only 0353 hs fHaeuee(ﬁH eddém by\tbe:blgrrervmﬁmein theSBfHRIL @drace of a new
peak BN oo IE RASY CRRPIS o REba: TR e TRAp<Lioy pEfRgh679-Fab-
ADZ Ngithgl)EEEP gésultb@ ari um% aciepd (110 shdWACAHE Kb EgestSERAtI(D) an
and resi

1 f 2 ade
intragnQleqides Lgpifigle b°$ﬁ @y fogs i?ﬁg’feé?&Dt[t)}[‘)ﬂ beo asteing srvidites OTARR
prev@H@ﬁ‘% Qé%wi!a%ﬁ it thi DD BNKal1sh wk&ﬁ@e @ulfﬁ%’cﬁ'&h ?wﬁs &om

ends that are conpatib for

reacting rovrﬂmhqq sg%taeaewdw (Drke lr\t@ﬁqql%{l@rcms%ﬁ%huég%@b‘ge broken by
redugﬁ% 5%%%%?%# D‘if%&%f_li}é Xﬁ%hﬁr d%%m tJvQ Qree s&_rgcryﬁl(%%ups.

GGGECTCACGGAGCTGCTGCA- 3! ((SE IDN024) G48—DDD2
Exagple diq Production of N-DDD2-Fab-hMN-14 as an a; structure

[0359] The N-DDD2-Fd-hMN-14-pdHL2 vector was transfected into Sp/EEE myeloma
cells by electroporation. The di-cistronic expression vector directs the synthesis and
secretion of both hMN-14 kappa light chain and N-DDD2-hMN-14 Fd, which combine to
form N-DDD2-hMN14 Fab. An Ajstructure is expected to form by dimerization via
DDD2, resulting in two potentially reactive sulfhydryl groups provided by the cysteine
residue in each DDD2. Following electroporation, the cells were plated in 96-well tissue

culture plates and transfectant clones were selected with 0.05 pM methotrexate (MTX).

[0360) Clones were screened for protein expression by ELISA using microtitre plates
coated with WI2 (hMN-14 anti-Id) and detection with goat anti-human Fab-HRP. The
highest producing clones had an initial productivity of approximately 10 mg/L. A total of
16 mg of N-DDD2-hMN-14 was purified by protein L affinity chromatography from 1.8

liters of roller bottle culture. Culture media was conceritrated approximately 10-fold by
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5"
GCAGCTCCGT GAGCCCCGGECGGEGATCTGGAT GTGGCCGECAACCT CCGCCAGA
WEBOGCBFRGCTCCG 3' (SEQ I D NO 25) [0354] The dupdEXSIONA046367
was ligated with the shuttle vector CH1-DDDl-pGenT,
whi ch was prepared by digestion with BanH and Pstl,
to generate the shuttle vector CHl-DDD2- pGenil. A 507
bp fragnent was excised from CHI DDD2 pGenT with

Sacl | d Eagl I
B ARSI TN -

was Whded kb 8hselfnk viGePBE A0 N-BIUD2-nMe14 malemwmsu @M EDTA, 0.1
construct i s C DDD2- Fd- hM\- 14- dHL2

F
M NGRS A e atepOBBp NS SR AE - Sl IHLGgAlgs showed
four kt)é}ﬁ k}l\l_alié(nghé7 EWOF @chh 'VNSrJ: 4ubde Qe@%entlﬁed as a4 (7.9 min)

d AD2- pd IS an expression vector
and #dB.8tthin) fooosief NdaDm-Ewa@hM pod thegrepgoming two mere the dimer and

momggll 33n8 %qb e4§l”1)’a§z 1xmé %50@9& ﬁﬁfkgnﬁﬁd ? a@fi@f@? With h679-Fab-

I'n sequence of appende he ca
ADI1t mnlmsrmthuﬂmtduémg lagerCistchianBCEP\Was Qﬂdﬁd tey nomrtampét of the a4 form
du e / Se r
o wh S Mo PR ST 0B R A AL Ao
strucd.ﬁ@mﬁowgmme n:@'etelrmﬁ pABert.in [t]@éBBDDZI;hherelm pmnmng associetion with

the 1{@ ?}B}e ‘Trﬁgrlgn %@e}ldn aﬁ?lle mc%/\rgl H%S &V%E}Jf%[}?ﬁ&n%i% OKBE substances; and
) ﬂ@%ﬁ&ﬂ@o%edﬁ%’drdﬁsﬂﬁﬁ@bhd@stcbﬁ be b lem lgemdacmm fresultind an a,

an ar t e
stracys Habi AR gt VoD figBrL TR b e il rappss pte tat
this Qh@%ﬁ&&wgﬁ} accoth cﬁ.e(ti_ gf f&iﬂKacth&SE&H sumgritmfﬂmbhmslyms% of the

an ' a re C

B oA R LB R B ol LS i
TCEB%&exﬁin‘xo%Q %C%Sﬁidn\kﬁhys (n®Pshoh@®). This suggests that other

GT GGCCAGAT CGAGTACCTGGCCAA
mecmmresh@s«?mmmmm@aa@eem umatiqnephe gy form, in

Rkt B
ddi .
ada ?P eo' GGATGGCGTTGTCCACGAT CTGCTTGGCCAGGTA

C TCGATCTGGCCACATCCGCCAGACCCGCCACCTCCG 3' (SEQ I D
Example3. Podurtiond MR FakehMN-14i gated into the
shuttl e vector CHl- ADl-pGenml, which was prepared by

[0369| 988 (-ODML IFY- Bl 4 padi3pebtortviasgmsicta 1hhﬁS[$’E!EﬂEIth§?eloma
vect or CH1- AD2- GemT A 429 base pair fr
cellsgorRIEF FRRGIE TRRICAPT R PHR UG B RO D syaibgsis and
secretion of both hMN-14 kappa light chain and C-DDD2-Fd-hMN-14, which combine to
form C-DDD2-Fab-hMN 14. Like N-DDD2-Fab-hMN-14, an a; structure is expected to
form by dimerization via DDD2, resulting in two potentially reactive sulthydryl groups
provided by the cysteine residue in each DDD2. Following electroporation, the cells were
plated in 96-well tissue culture plates and transfectant clones were selected with 0.05 uM
methotrexate (MTX).

[0362] Cloﬁes were screened for protein expression by ELISA using microtitre plates
coated with WI2 (hMN-14 anti-Id) and detection with goat anti-human Fab-HRP. The
highest producing clones had an initial productivity of approximately 100 mg/L, which was
10-fold higher than that of N-DDD2-Fab-hMN-14. A total of 200 mg of C-DDD2-hMN-14
was purified by protein L affinity chromatography from 1.8 liters of roller bottle culture as
described in Example 3. The SE-HPLC profile of the Protein L-purified C-DDD2-Fab-
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fromthe shuttle vector with Sacll and Eagi

restriction enzynes and ligated into h679- pdHL2
waee@vors2that prepared by digestion with those BEnES2006/046367

enzynes. The final expression vector is

h679- Fd- AD2- pdHL2. Exanpl e 10. Production of

h679- Fab- AD2 [ 03581 The h679- Fd- AD2- pdHL2 vect or was

transfected into Sp/ EEE nyel ona cells by

electroporatlon e di ect pr .
G b SRR i BB FAREEAT YA 2ESKPh fourproten
peakxaf@feﬁd&mﬁ& &haka, e8do lﬁﬁﬁﬂarEﬂaADZzs ) brme 6D CABDD2-Fab-hMN-

form h679- Fab- AD2. The cysteine resi 9&'@ n eht herTh
14 andrilie gemaipingAn oictAseRt ST prt BRPPRET § Jgppg ghain. This mixture

show%H hiy Binding &El@ﬁ?%ltﬁé’}wmg uftleS€ HROOFRALERB agkhsuch as TCEP
ﬂs were plated in 96-well tissue culture plates. and

was ax@gd WOCODGTY mﬂz»fch@eﬂ‘fqgezvfaeﬂ@%zfem Vhighsher papnd avidly to
e { Y t lent of N-

790 1 B Sl 0P PR 1048 A Mo
DDD2shMigN-t#tcrotitre plates coated with a BSA- | MP-260

(HSG) conj ugate and detection with goat anti-human
Exalﬁg n%L@ﬁS’ﬁ 63l Ysis using an HSG (1 MP-239)

nsorc I'p was used to determine the productivity by

measuring the initial slope obtained from.injection

[0363F hoff9-Feted DR wian desiepsdeas a Bieenmogerisp PRHOHIR A gz eprgpgnent such
f [ Oy 6Mh readil

o ST 4 8 COPHIRE Y0, BRBL B Bl et
assodlatg to iforox an @b stoudtere (FEG: FA) ghat might hﬁ/fuéﬁhﬁg}‘@%?%’ bind
covald¥H; % {lfﬂéﬁlg&ﬁds ﬁf@{‘ﬁ?)og{rﬂagﬁfrg%ntz%& BEALBDRE and AD2-

con 10-fo ultrafiltration
constraéte Klerrioostthta@ thm rolwetion wpecmlw@f rliacgeslar)ctsi apipievehd DDD/AD

interfgioe PGB EPT b P Aa o] G Hrockep eppianG bt TOEP was

usedfsi a4e&1cm§Egéﬂ?lt£szwwhym net;mwsd ﬁ;r semgla cflibe pedpei@g agent
Wih a . retenti

[ time (- S a
FOll%’ﬂ&gﬁF‘EﬂC@Pﬁ%hg?‘o%ﬁt\m;’m BRI et et sBoved by
cent tiGVNd DMSO vlddeand Mlel’éé’ctmfsohﬁﬂﬁlttb\aeﬁm coi¢anention of

y the observation in the SE- HPLC tr new, p
10%a it sadenserd g PHsiepec el fedon °°%B€ﬁé‘v5?n°ef°ﬂh
refelr EHOCEs 1Y, Q&fast&ﬁxdﬁé&gteﬁ% -BIAl3raddallysTEP resul ted in
100% activity (not shown This suggests that (1) an
ntr ampl ecul.ar di sul f| bond form.bet ween. t he
(0364] &t sy Bk pesyER AP b th Rl RIRLs FRPCH A SE IOl TCOEP, 2

largd &ﬁl%ﬂdﬁoﬁ LETFR rv@&s%iﬁélﬂoﬂt'&@ Sl WS WD@DQIMI%MN D(Protein
react :%géém 3 ot her substances; .and

L-puriedh Ao VR prmaieds aifes 6% POReh inpughly

stmc:ﬁ?&ﬂ%'c‘?:@né&ﬁﬁéltlbhﬁ‘ﬁl { MM EBRX st H’?‘ @'Eéi@fe tex8dition of TCEP,
free sufhydryl groups.

11.
SE-BPbedid notsheiw anma@elmfmqumnaé@na(nofa@os’m)u dpgipad there were
peal{sqgal%%e 1?% c#\t (ﬁ??%gf ; E gND]a) 4 Qﬁi 4 niNE¢HO@kDWREnd B (10.01 min; 50

kDa). Addition of S mM TCEP rapidly resulted in the formation of the a;b complex as

demonstrated by a new peak at 8.43 min, consistent with a 150 kDa protein (not shown).
Apparently there was excess B in this experiment as a peak attributed to h679-Fab-AD2
(9.72 min) was still evident yet no apparent peak corresponding to either a; or a4 was
observed (not shown). After reduction for one hour, the TCEP was removed by overnight
dialysis against several changes of PBS. The resulting solution was brought to 10% DMSO

and held overnight at room temperature.
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cells by electroporation. The di-cistronic expression
vector directs the synthesis and secretion of both
wo ki AA2k@ppa |i ght chain and N DDD2- hMN- 14 FAPCTIB20006/046367

conbine to form N-DDD2- hiWN14 Fab. An A2 structure is
expected to formby dinerization via DDD2, resulting

in tw potentially reactive sulfhydryl groups provided

by the cysteine residue in each DDD2. Fol | ow ng

el ectroporatjon, the cells were plated in 96-we

I .
[0363]; Whge anglyped P SBIRPES: Hirdepk arpisaiing pal pRRRALeq gy sharper with
a slighPt&IbB6h Bf il rEieRfo MEBY @1 heinabd 8. (1MhN (not ERSHE)] which, based on
Cl ones were screened for protein expression by ELISA
our poesiieigs fndings, indieatps an nsreage it WadinerHinity Thrremplex was further
puriffid'ty m.z@'ﬂ%ﬁﬁtfe&beﬁt%gr&ﬁhm%m@% tnd P glcﬁam-ddaaminams. As

hest produci ng onés had an ini .
expegted e exeiss §6 - Adyhwes comugifipd pod hajen remgved by pregaratiye SE-HPLC
(not & WOf N-DDD2- hM\- 14 was purified by protein L affinity

C ro&htography from1.S liters of roller bottle

culture. Culture nedia was concentrated approxi matel

[03640TFbliza highhogablocoowiv 78n THt wasdeged fgstndne to an HSG (IMP-
239) %%rgo?&{i%/ttﬁﬁrte'v‘}% &eé@'aﬁedt QRNRE FHhO oBse¥ & REporse at the end of
artini chr P

omat ogr y colum. The colum was washed
sampleirjest®in fe contrist,ABE:rmm oMt DDERtAviNZIameauialolaragixre pf both C-

e U R e ST S, et

increhselin esminse onipewias adcvmpaixsiim) 2 detgctable dobip dhring pad immediately

subsequent.l v .i dent.i fi,ed.,as_ad. (7 i
atterspmp e prsrRoBr ntreas MRS AR Ry Rarta ) Rib s RRGnE s yllable.
Mordseg, Wikeesh siBscquietlt injetion®f WI2 gdve asapptantidldncreasthingesponse

. mxture showed little bjpdin LV w.ith h679- Fab-

unitsger 1F 10 BeEoase s sveahie g CaoRR /Aol 22

added to convert nost of the a4 form to the a2 form
[03601The aHOiIONal ifbreas: claespansggass reshling (figm side bindingafed12 to TF1

o vja linki two a2 structures t ugh t.he st.e
immgb e O hE emcrsRmeor o aliyS s dull s a8 RRGRETREs, cach
conti}fibﬁt%d byl Alblnit oﬁ h\smr?mmgtﬂmg-m eThis gmdsygnﬁhﬁgd by tise ability of
romreacting with other substances;, and . the . .
TF1 o, bBch o Tepynde o A2 (B gedy: ?@?F%aemﬂgt&%e °ﬂ$§}mng h679-AD2
and NEOHE 1-A0IN 12 sHiéH Rl békndedackd sallloxididédexamllyas TF1, was analyzed
AD-reactive DDD dirners containjing two free_ sufhydri
by BAsorss therpwvas lifila additignal bindangeloWie (nqtshowny, 1 @ﬁ%%%@at a
- f QUG | IUPR1 CNA 0Xiy kA throbaHoted irtéi@ction of
dlsuﬁ)%eaﬁwﬂl%ﬁ%ﬁ%ﬁ%se mai ns in t}ﬂ% Aé{ fog;lr%% l cron e
DDP2rhédWD? reduction, even with high TCEP
concentrations and |long reaction tinmes (not shown).

[()36-S§$Iia"l€vvoS SERehtB A 1R fB8Less FRED ARpRAFNEIAGD réducdanBtithe and

ppi ng may contribute to the formation of the a4
efficigroyofithe progesst iFarst.tacslighs moflargeosssiaf GI-PDEFARpIM N b4 present as a

mix@%%%{/ %%%ﬁlg{ur&' WRDRscaal vodihwidh He¥308db-ABR so that no free h679-Fab-

-hIWN-14- pdHL2 vector was transfected into .
ADXSpnifthedyrs] anyeas/az structures not tethered to h679-Fab-AD?2, as well as light

chains, would be removed by IMP-291 affinity chromatography. Second, hydrophobic

interaction chromatography (HIC) has replaced dialysis or diafiltration as a means to
remove TCEP following reduction, which would not only shorten the process time but also
add a potential viral removing step. N-DDD2-Fab-hMN-14. and 679-Fab-AD2 were mixed
and reduced with 5 mM TCEP for 1 hour at room temperature. The solution was brought to

0.75 M ammonium sulfate and then loaded onto a Butyl FF HIC column. The column was
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cells by electroporation. The di-cistronic expression
vector directs the synthesis and secretion of both

wo ki AA2k@ppa | i ght chai n and C DDD2- Fd- hM\F 14PCTHIB20006/046367
conbi ne to form C DDD2- Fab- hivN14. Like
N- DDD2- Fab- hM\- 14, an a2 structure is expected to
formby dinmerization via DDD2, resulting in two
potentially reactive sul fhydryl groups provided by

s B o B S P AL 0. The rtuce

protdih$ $Afe SulddUt&in I@lhéiH!@ céfghd Wah PBS ﬁ@bro@bﬁﬂ@sl 06 DMSO.

selected with 0.05 nmet hot r exa 0
Follqyimgaucyation s£ Foosh &emea?tutﬁ %‘feém&ilbi‘p%ggvah fgﬁkmmsolated by
IMP@lnﬁ'ﬁthcﬁPdrﬁe[tggrﬁ LI @t sEORRE MoMdditioNe? plivbhtich steF?s such as gel

anti - | and detection with goat anti-hunman Fab- HR
filtratiea, wmegmgtrecbrodum ng clones had an initi al
productivity of approximtely 100 ng/L, which was

Exa&.?ﬂé thggh%ﬁont&aﬁmt hat of N-DDD2- Fab-hMN-14. A total
200 ng of C-DDD2-hM\-14 was purified by protein L

inity chromato phy fro 8 liters of roll
10368} Fllwres e Rcses OSSR aBERTREI e B2 (PG 8) was

also Bb&fihdEb 5)9i"eaE ELODEI20F 4-ANIN -1 H%tﬁ@@?aﬁ@ﬂ)ﬁ- %2\/1@8 two
2007/ 075270 PCT/ US2006/ 046367 hIMN-14 (not shown)

potentigh adypntages over 131l NESHDINR2 hiaR-IMN-This e ‘E‘Wé at edP -fold
highgf %‘v@i fhan REHFFD NGLE-HMIRDT, fS'eS‘%mDDg ﬁ&%n%o&ﬁrs%tﬁ‘bf\}rmmal DDD

a2 (9.26 mn) fornms of 14 and

domamxh1h1§;a magkadishsteanant C@Anbmdmﬁja\ﬁéﬁbﬂ@n tb‘?set\ﬁléh Na&?pf&mal DDD
dom?iﬂu? r’l’hésig liﬁp ?ftHffuZ%ds &)gtﬂt@ﬁﬁg{aé%%{ﬁ okf 'tl'ikd&&galﬂg L «Jﬁ'g Yhe binding of

uci ng agent 'suc
the N\CBPD warisngsaieyl be compromaised dusto siéri¢ iderderefiesr m of to
the a2 form which then bound avidly to h679-AD I

[037;53‘2% 11%%?jl clgg'g?gfé l(vag ?@ﬁ?ge@lg@%bggw]a% fbﬁov@T Proteln L-purified
C-DRH2>FabihdMNei4 (129@ npg)%&] mh@agﬂlﬂabémﬁab\ﬁd)’dé@ lgg)sdt @b.4:1 molar

ratlot\l_ﬁts%%?%onen coj[xg Jtewts%% Eﬁﬁéfﬁ QHB\A%%G%& Yo %Q 1 @R EDTA.

Subssgibhtstehs mmcbﬂlvchg’E@EP Iryduction I G chranmatbgraphy I’DMIS@ oxidation, and

VT G SR T T R e

of TOEF, 3E- HPILLAdid ¢t Qfowdaﬂmde@d&bﬁ“@&foﬁﬁﬂﬁid @ot shown). Instead there

wer g BT Rl (TR PaE? B aaet o O L D) fRP (1033

min} mknq? dAdBitioR& B ANETEEP! fapidiytdsylted me lfbﬂrri&ﬂ)n%Pb complex as
used as a reducing agent to save th

dempéﬁfmt%aymew Re#\24 B- TgfmirH@ot gl @Olasg%?nt Wlﬂ‘% 1 biPagrotein
expé&ailﬁﬁltﬂabmfy SrfRAHE. @zr%@&ﬁmqe Hellf BombFheity BK//BIMP-zm

CEP- Agar ose 'was renoved centri fugatl on and O
i B RSP GOT SHEXD0STLHPLG ALY of i AP 991 unbound fraction

demPARERBS HRULRBvA of a4, a; and free kappa chains from the p_roduct (not shown).

[0371] Non-reducing SDS-PAGE analysis demonstrated that the majority of TF2 exists as a
large, covalent structure with a relative mobility near that of IgG (not shown). The
additional bands suggest that disulfide formation is incomplete under the experimental
conditions. Reducing SDS-PAGE shows that any additional bands apparent in the non-
reducing gel are product-related (not shown), as only bands representing the constituent

polypeptides of TF2 are evident. However, the relative mobilities of each of the four
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10% The first evidence of the existence of a

covalently linked alb conplex, henceforth referred to
wW@200781527mas denonstrat ed by Bl Acore anal ysi s. PEDBB820D6/046367

After feasibility was established in small-scale

reactions using imobilized TCEP, a |arge scale

preparation of TF1 was carried out as foll ows.

N- DDD2- Fab- hM\- 14 (Protein L-purified) and

h679- Fab- AD2. (| MP- 291- pur,i first mxed i
polyPSSiiga? §re (0D SISO EEPD LoNLENIZTOF fissh Rpeclignsasy Rot shown)
revedi&dda sﬁﬂéIJ péak SFEf50a34thE vadeh 9 Withif 99 of thekcaldilafedingss

not show any evi dence of alb formation (not shown).

(157348 9fiHZr e were peaks representing a4 (7.97 nin;
200 kDa), a2 (8.91 mn; 100 kDa) and B (10.01 mi n; 50

[0371P@he ﬁﬁﬂ:@ibhhm@r &frr@ WM Jét‘&ﬁuhecpbsi IBLACESRIE e dedcibddor TFl TF2,

CDRBARHE B4 dh 7oA B NSRS ool FTBPIESS "RDEEAIGY g complex), o

C-DOBRLLVIRR 1 - h67§pﬂﬁ|2?ﬁ§édyastark§fn@ro\!\@§mﬁ%mr&ubéld Ak b
experinment as a peak attributed to h679- Fab- AD2 9.72

compgnents)auere dilpteddq il deim!l (fatal mptgpbarpc};g@ss,yé(gka sensorchip 1mmobhzed
with 9—?@ CH{Q Qg%p%gs RorAENGLs %%r&[l %Wo -BRSREVGGhE BRS control

uctl on r one hour, the TCEP was
samplesrmqmm tmewivgm h618-Baby A comnprpent i thecoatrok srampjes would

bmd% gﬁﬁ 1'3‘.?18; BE of ?ﬁ@%&ﬁ%hﬁ)o bﬂﬂé HeNBW 15 ﬁ%@ %%ct&d\?l\gdglﬁ’o ed that

OVer ni oom t mper at ur
onlyZﬂ’(I?Ma@l?zBBIID%WHB&N@D‘Bﬁﬂdﬁﬁﬁm tl{aO%S}:l gy asseniatedrwith b 79-Fab-

AD gssﬁig!f_lllg:é%:dﬁ% 3 g%? é:]ma? {ehat %Eéc? e 10 F%?ﬁ?%ﬁ%ﬁn&%a?e of rels%onse units

ere
resubiylg(l’r&n mhebindirf FIW m 10} ’I‘FTZ) imsiobilized ontthe bensbahigrlalem corresponds

oo B s RS- ARG 6 Py o

hMN-YB- 3%ds whi tanifinmedyyofBhblitaphYFL o biive Favefrigngaas of WI2 (not
chain contam nants. As expected, the excess h679- AD2

show@s co-purified and | ater removed by preparative
SE-HPLC (not shown). [0366] TFl is a highly stable

[0373P TRk @¥lati Vb ETE AH Bilndi@a\h@ﬁjr e TF fvdidethiriiinddbyaconinitive ELISA.

(I MP- 239) sensorchip, re was no apparent decrease
Plat@ﬁwmecowéép\ﬁeleg/w&&bwﬁé@ faﬁmwéoféﬁacwmn%fb ¢ &3B3 domain of CEA

L 0] Q d
whieagﬂ J??r% eﬁ%ﬁo?ﬁ tSenMﬂlt%)B% %lftﬂl:‘l @Il\?/gl_(ﬁﬂ& ﬂMNIl 180 were made

in qw@mlﬁmﬁ axmlmm@at@(bm \é@llwmléammgdﬂlﬁr%mﬁ@rqdu IMIQI 14 IgG (1 nM).

The gQ&%egl%gt t.&kgfﬁ?gl?lgé e ﬁgﬁ% W#@&”ﬁsﬁ‘é ?&gp%qa?m&ﬁ to that of
IeG aadrplve-fom stetoigenthan fI‘dF 1daot shgwﬂaffhtsrve nphsurpaﬁllng singe pegyiously in

a smg Saesaa %{ ﬁ?ﬁ?g@?l piiy o?ﬁ\l&is fo%\?lgqg Ylg{l a}é\p {é@%EA-bmdmg avidity
thani HMNebs$ B2G,nwhieh o hea boumd trmré awdllSFth,an MNoDDRt -FabdhMdsi 4. A

vi dent for C- DDD1/ AD1 m ur (gfo sql’P
possi FRP3REFOT Fit b PR DRSSV Y GO Y over he
pareht¥® 186 iglttag tif GMELertlimkelsin the former provide for a more flexible molecule
than IgG. Although the N-DDD variants also possess flexible peptide linkers, the CEA
binding sites are positioned close to one another and adjacent to the DDD dimer, resulting

in reduced avidity.
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I mmobi | i zed on the sensorchip corresponds to two fully
functional binding sites, each contributed by one
wa@mmanr27of N- DDD2- Fab- hMN-14. Thi s was confi r Periub3006/046367

the ability of TF1 to bind two Fab fragnents of W2
(not shown). Wien a m xture containing h679- AD2 and
N-DDD 1 -hMN 14, which had been reduced and oxi di zed
exactly as TF 1, was anal yzed by Bl Acore, there was
little additional binding of Wi2 (not shown),

Examplfi PaSerngmysiability of T& 1 andiEF2t api | i zed al b conpl ex

such as TF1l could only formthrough the interaction of
[0378PPR1 and TRDZverk Ql%@&hecr tWbé mlwamreﬁsuuemtmhw @ubbbe used in

v1vo¥v\ﬁ£e$?,|¢)ggxla‘s§g§ Qlaiﬁ(fj(g; in lace) g&{lpsﬁﬁ; \Igggléﬁg‘ggg '%;le sta Hlt}l of’ {‘FZ in
humb SPP%aEabseBddF 1§s4n§B?1§€0tREaQ“ 2 will dilute®t0h.1344/8d in fresh human

structures was used to react with h679- Fab- AD2 so

t hat
semmomrwmﬂhﬁonmr dennrs.rrad la?}@awtéﬂf qander 5% COZ for seven

s S A T 550 DRI B8 Ol an 29

HSCdenmesrehipg rmphyectﬁamfrwn Igﬁlmp Iusdzd t© quantity thetanymnt of intact and

chr.o has re lysi r -
Ry R PSS hate cpBPaii sRh R bBhbIR hat wore dituted
diredtBdcrhithstouthi TH2 \i@higﬁlymibleliﬂ yeraim rétaining @8 Y rod its bispecific

oot e e RS TR in i

humaﬁgpﬁ@dsé/\getrﬁmf(nm\&ﬁaa&ﬁfor 1 hour at room tenperature.
The sol uti on was brought to 0. 75 M amoni um sul fate

I pad ont But FF HI C col.um. The col um
Exaipte 1o BiogSuByronss 28 ORRATERE  washed wi t h
0.75 M ammonium sul fate, 5 m\/l EDTA, PBS to renpve

[0375CERe bidtstribdtice studjes oteze parforaie foir TFEdn fferonletdtizynic@ude mice
colum with

bearfifb JETBH AP BB AP I e BOEIRE g e Al nF Sl Yere expanded
in tif3E chit@d uhbil en@fghl Sk dbé Bedy grohhﬂoﬁﬁjhc&ﬁ@ iitd y.c. W1th 1x107 cells

chr omat ogr aphy (not shown) aéf‘él onal purl f| cati on . s
per mpRyss Allgraneake Fumwismrafffe@ﬁ“fe mige Aisignsd tegEgps of 5 mice

per thfte-poRAE TRE MM AnAhmbF 3iz- @86 stdrobf itd fGdy Ras duagese buy cm’. All
creat| on of TF1, an anal o% designated TF2 (FIG 8) was

the miceovarbinipeted with 4@pet 1 hd FE.(BEbRmPis. %M@l)l twere then sacrificed
h679- TF3chas t

and RRSHRRPAES: 2. B 3528 g 8 A sRin BT 2408 B mipe were

usedinghR rstddsy Srunhdreds well Siﬁélrﬁzﬁlsﬁabudsmr&4em89ﬂbamﬂ placed in a y-counter
fusion protejns h Cterm onmai _ns hi bi t

to dFHERRBE PSR Be5K RsF T /219 B TR SHHOCB N
N-termnal DDD domains. This is likely attributed to

[0316]1 Radidiadigetimndf GPI-TH2 rﬂ;oltml nsz T¥hestountdsdippelivitly aspecific

actlylm %tlr\tgg[) 8}%811:‘; lggaé{ecP samp (s)rt]iliesnesqlb]deu ?edt to Scé ?flJL% alone and

after mixing with a 20-fold molar excess of CEA. Approximately 83% of the TF2 eluted

off with a retention time of 10.1 minutes. There was 9% aggregated material (RT=9.03
min) and 8% low molecular weight material (RT=14.37 min) in the labeled TF2. When
mixed with CEA, 95% of the labeled TF2 shifted to a high molecular weigh species

(RT=7.25 min). These results indicated that the labeled preparation was acceptable for

administration to the tumor-bearing mice.

[0377] Table 1 presents the calculated %ID/g values in the tumors and various tissues.

Peak tumor uptake occurred at 4 h post-injection (10.3 £ 2.1%ID/g). Between 16 and 24 h
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[03701 A pilot batch of TF2 was generated with >90%
yield as follows. Protein L-purified

W@2DDZ2Fab- hMN- 14 (200 ng) was m xed with h67BcFEB2008246367
(60 my) at a 1.4:1 nolar ratio. The total protein
concentration was 1.5 ng/m in PBS containing 1 nM
EDTA. Subsequent steps involving TCEP reduction, H C
chr omat ogr aphy, DMBSO oxi dation, and |MP-291 affinity
chr omat ogr aphy were the sanme as descrl bed f

F
post-ijperian, thscaniit of Jk2 iptherpper ispot pemfigrnng freting 5 Ariyt-1%1D/g
and £ qed"f 7 I?Jf/%)gﬁhééa‘%%%ﬁ e (88 %o ?@%&hmlgﬁ&gﬁ%ﬁﬁﬁé Between these
two (iﬁl.eaﬂnrms rdepémﬂng Ba)blcani‘jvzﬂuc{sl itkeut mMCtIEQﬁKmT) targetmg Uptake

and (ﬁs?rﬁ%(ﬁ o Jgﬁgflgiu%g gva\é aelre?é i 1?19% xgh%lr}ﬁas been observed

previvRisly fot T81 7I§oti’iiTF I ;al TER apparedonfaivert dedranget thr(alghﬁﬁe RES system
k Da ﬁj‘?’ % expected for the binary structure. TF2

<SP1%§HE PPied to near honogeneity by I MP-291 affinity
chr omat ography (not shown). SE-HPLC anal ysis of the

[0378MPh2 8lood HI0 Brd F2 Actunmr-bedeng nsite wvessalsdevaleatod ahd ﬁ:fund to

B T R —

provitRiaan She WigH oﬁlﬁhﬁiNohhﬁedI‘H})mﬁndﬁpn@fro difazh @X |481t) snd shaparameters
| ar ge, coval ent str cture with a relative nmobility

deteppaied preghogm ingkg@hlfidt shown). The additional bands
suggest that di sul f| de formation is inconplete under

Exafiple EX[Bctargotiag wiclo MH2tinanmorRecduingngic8DS- PACE shows
that any additional bands apparent in the non-

ol B S P 18 R R o e

s.c. Himaraedl o¢tall edénochiwivenrna xeﬁd’gaﬁse(llﬂ I’Xfﬁ‘)nﬂﬂllls iwere sxprnded in tissue

each the fou 7 WD 2007/.075 PCT/ US2Q006/ 046367
culggppEiaaacels Bed Ben Es0@ AR T TR MARRLH D Fafs por mouse.
AficiBaS weBRGhinefPivede &Bﬁar&f‘ﬂiﬂﬁncefaasi@ﬂé&ﬁ) goﬁpsﬂgf £nfiedper time-

of 156434Da V\:hIChISWItInd9 0/8&
poingaThemees GTRASYZC pliihe SBIOTHS sgrdy s F #2}068,gm’. Twenty mice

' 1f25 T 18l 1 GtREdAfnistered ™ Te-
Wer%gp%%@‘gﬁk Sb ! fﬁz mé% I)l%gllrw ﬁ?/l@il? + h679- ADI
IMP¢ 214356(5103,801@192 ost 5Q>pm@1mb| Ehomlmwsmmmﬁcechm nesngnsesd)at 0.5, 1, 4,

67 d
o5 SRR B B ORRE P E wer
magll mb? ((-tcﬁin@i'a zﬂrloﬂeaﬂit) 24 h@opﬁﬁﬁe@i%ﬁr Az semsiol,Ghadalitional mice
| MO |

| The e onge for T S
fecea‘ﬁﬁ‘r%%( %FeTIMPt 245 0% BreCHEED A8 TROn R g 4 and 24 h post-
injeS@H before baHE GdklopSicl After MRIMN K iRadifY Seskidl: Aldmor as well as various
component in the control sanples would bind to and
tissueg vesir semovedrrmdsdagsdrin i psousigs de datermina A 1Ip/gan tissue at each time-
oi nj ecti ons denonstrated that only TF2 had a
p Fab- hMN- 14 conponent that was tightly associ at ed
with h679-Fab- AD as indicajed by Pgmaddltl onal sig 125
[03803 S P BD/ eTvaducsdiviarimined fqr I@&?e@né rBsMBsZéSmmasge’ted with “T-

TF2 are summarized in Tables 3 and 4, respectively. TF2 levels remained relatively

unchanged over the first 4 h following injection of the peptide (or 20 h post-TF2
administration), ranging from 6.7 + 1.6%ID/g at 0.5 h post-peptide injection (16.5 h post-
TF2 administration) to 6.5 + 1.5%ID/g at the 4 h time-point (20 h post-TF2 injection).
Tumor uptake values (%ID/g) of IMP-245 pretargeted with TF2 were 22 + 3%, 30 + 14%,
25 + 4%, and 16 = 3% at 0.5, 1, 4, and 24 h post-peptide injection.
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resulting fromthe binding of WL2 to TF2 i nmobilized
on the sensorchip also corresponds to two fully
wo eowcoram@l bi ndi ng sites, each contributed byPGHES2006/046367
subunit of C- DDD2-Fab- hMN\-14. This was confirnmed by
the ability of TF2 to bind two Fab fragnments of W2
(not shown). [0373] The relative CEA-binding avidity
of TF2 was deterni ned by corrpetitive ELI SA. Pl ates

[63811\66%563'%}%%{31% glt%g%%sg { We' @&n{ly m%s%%ﬁgﬁ&gﬁ'tﬁe liver, lungs,
and bfo%ﬁ% @h&ﬁﬂm@éﬁoﬁi‘t@xéﬁm@ﬁhlm& nicd px“etamg:ﬁmbﬁvltﬁ FIF2 ifk@mpagison to

M\- 14 1 gG were nmade uadru ate a?éi fﬂe@?‘ Clin
the rept RS BHPATAT TSRS O AR CEte ARG BA AR
Cancérh@esdgé@s NP £Sh D1 W@QZQZEZZ%)D %eéﬁpatmﬁddﬂcm&m‘/ﬂd: TH2 clears

is at |east equivalent to thﬁt of ?ﬁ%ﬁ? eln}rsa ts that might

efﬁcxmtbt fhopughsrarmabeisanh yithyith lepyige be y refigal s s
bind %ﬁﬁ%{jﬁﬂg%ﬁhﬂﬂ%ﬂfe\“@es' y in asimlar assay,

was found to have a stronger

bi ndi di
oo Sl DB e e g et

Fatid3§ TABRAS)E Husi vAHE S m/hﬂafsu‘italﬂe pretargeting
tumog%&%lbgﬁ}ﬂ&@r)mlﬁ oser the)e Egrent aIY@Ing is that the

agentGoy I®elizingdkdF3G-basadneffeeipricto GRAWMraHRg Wngrsy ¢
flexible nolecule than 1gG Al though the N DDD

Exar@& B Ee@liSBoR 37 TS5 udih 4 dlhér thRpleird@ot syskans, the
bi nding sites are positioned close to one another

and adj acent to the DDD dijner [ tin
(0383 A R ptermaBvaERbOBTIRY g TR DBR B SRS g 14
abovd stﬁgqghéxtea Rirbituye ffch Bsirmanst TF2ma@dé4endatedanihgldglutathione

were designed to be stably tethered stryctures.t
redox systein be farsespepific diswlfdahands inkiag g?exﬁéa‘ﬂ?f feheisa FH"“”C together.

bl ood and tissues would occur. The stability of TF2 in
[0389]”%5?1{'1@(1 WS e iRt HRANMBIOR GeRbrARIEF2 Tad asesmplisheded follows.

in fresh human serum which
The éIItUmpfwBS W@ﬁ ernsluctedcpt ForipbamREFaRtre 7O ﬁgé@%@o@g (Protein L-
puni{ﬁ%ié and ‘ﬁg yA%D2 gNﬂ’-)Qﬁ PRI RS1) W& figkh hitkédlinliodghBoichiometric

n ana yzed using an | MP-239 HSG
concemtraimslin gmmnmewsopﬂ g4 Rieupertelpipshigae wap gdded to a final

conc%rg t | f%ﬁ&{“@é alRYNo t?lflnﬁtgsté g‘;ddl?&fj lu{aﬁjubﬂe %§ h&'(fed-ﬁg?a final

were conpar to CO @I&T'P es t hat o
conc\ﬁﬂﬂtﬁl(ﬁh ofie EXM BIIA@@RIB)/aIfaix}?m deO@ltI@tﬂd thatrpr3 B)rmagﬁp yvas 50%

comBliePFd’# demg{g dgfo: er O}pcgizgé éf(u%ﬂtﬂoﬁlﬁ ald §9@9' Jdnﬁnlete within 4

hourk EBEL {+@s ‘pﬁﬁﬂe@bi wdan hdnfo(g&n&?ﬁf by IMPeZSIlh&fﬁmth ghmnaﬁq)graphy as
npuse serum (no&)ﬁshovvn) Exanpl e 16. Biodistribution
descgped ppEx Pl HFE8¥%r i ng ni ce [0375] The
bi odi stribution studies were perfornmed for TF2 in
xafplalle. Sitaypecifio pdgylatioa of ganulocyte macrophage colony-stimulating
factor (GM-CSF)

[0385] Recombinant human GM-CSF (14 kDa) is used clinically to treat a variety of
hematological disorders. A limitation of current GM-SCF products is short circulating half-
lives, which therefore must be administered to patients by daily injection for optimal
effectiveness. One approach that has been used to prolong the circulation half-lives of
protein therapeutics is to modify the protein with polyethylene glycol (PEG) to increase its
effective size. However, all present methods known for conjugating PEG to proteins

(pegylation) are not optimal, and usually require modification of the protein of interest to
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bearing s.c. human col orectal adenocarci noma

xenografts (LS 174T). Cells were expanded in tissue
wemooreunti | enough cells had been grown to P@j/@610085046367

mce s.c. with 1x107 cells per nouse. After one week,

tunors were neasured and m ce assigned to groups of 5

mce per tinme-point. The nmean tunor size at the start

of this study was 0.141 O. 044 cnB. All the mce were

I nj ect ed - TF T
schici FES PREHIS SERRMELTP A" ey SERP BB Clms 200, 16 151-1299).
Evenadfith $&ch RBEifCAtiONS tHROSInjugatieatyicds ark vadicdland thedssultiog products
were used in this study. Tunor as well as various
may potchq RomQgen®Uenpved and placed in a y-counter to
determ ne percent-injected dose per gram (%4 D/g) in
[0386]I sﬁél &ifi€pe; 1&ﬁdmommCSF[mqimﬁ'adnmpmdm¢am adhieved with

2 resu 7% unhb sot.qpe
the pgf'ﬁé%ﬁ o inventionodetantigr BFeriodns Hians ok et e daptped or
Hhe %uaﬁmdetfélcﬁ;d iR BEDRlquandie ﬁada:d to @fe (Bfteri’ﬁmusﬂgf GM-CSF
wth'a 20-fold nol ar excess of CEA r oxi mat el g
via agpagdndo Pradusk grdimer of EMuSOF, arqaep%ﬁﬁoe ingisie fQﬁAf{)é ich is

conyn: 04 B CFEBE he BﬁtaWisEgo/Aﬁ@g eRALAHAGH 6f hepyld&d GQ/I-QB'SF results by

[ ow nol ecul ar wei ght rraterla (RT=14.
combmm)g GN-C86 DRI el AFG-ADRawdorsiRalar wwﬂ@EA@S %ﬁmﬁd for TF2.

It is I%}Sd L:l?a? & %@&1&5& é@ﬁluflérfgqné_ e%lﬁh%omaﬁq%e@rth%hﬂ@nc structure of

ese results indicated that
GM—USeF 1lnahe peglylpted paoditct shouidibe are potent thafidhe current monomeric form

or O et S 83 A ORATLS o O T

IL-2§ raﬂzymes Gush @b semﬁfbmaanhaman largmasxp;,tcwbeologmauy ackivetpeptides (such

as thf@g \,égl 4 eCtI glﬁe]éug&% 3 Dlﬁﬁ%) SE’\\)&@% eﬂ% Zggc?er%é 1597 276:

1694-0699) 152 Paptie@é mimatiesthuticaviewiedifsr mgemgmiétloma‘mﬂﬂ-lyves to improve
different (5.3 1.1%9Dg and 5.37 0.7 49D q),

therapsytie 5493§Yt hat pepti de coul d be admini stered anytime
bet ween these two tine-points, depending on bl ood

Exa¥ipléi26. Nével Pimunghais egabldby the/DNLi techndlpgyake and
clearance of TF2 fromnormal -tissues was very simlar

[0387p AMisionm®tdin ana Bosaip@nt maemlda aboy theconjédatioBatfla chffotoxic

drugifi;g{q%m-gt:(zcgg eardgﬁ%‘{ ?I}({/léﬁ, fo%: 6%%1?1” %fe)] gttgxirgg Dngé‘ B{gﬁ%n?@duc&:d as an
A cobfiporieflt, rediiin@RAd héng:] fypeeoMaineuridsey &s/@itliﬁéd%blelawd First, a well-

found to exh| it bi phasi c clear nce ese
expra PGS TR A CHERES SIS G4 S oSBT protein

whl&hﬁ ﬁﬂe@'\!@ thé ADP/GuEeRN at RS IG-faing. Arogieaet(iie formb}ion of light
and the parameters determ ned are irtﬂ in Ta&tﬁ% h
chaipdimet, éheltpnnpraépasft@leﬁ KWB‘C\RAfPﬂn%‘#QI%“  lidkaes 28 g F'd chain) is
replilef Gy 3 ¢ éA F’&rﬂ{é‘rzg%dsf‘gn@NUQX/cH@@atﬁﬁrﬁt@r(ﬂ‘i%dn)ﬁbﬁtme sequence N-
P F2 in fem

eat ymc nude m ce earlng
X-T) is engineered into the light chain to enable the addition of oligosaccharides, which can

be produced recombinantly in high yield, purified to homogenéity, and used as a substrate
for drug conjugation via appropriate chemistries, for exafnple, as described by Shih et al for
the conjugation of anthracyclin to amino-dextran (Cancer Res. 1991; 51: 4192-4198). Such
drug-containing B-components can be combined with a variety of A components
comprising DDD2 linked to a binding structure that possesses the targeting and
internalization functions. Alternatively, a drug-containing amino-dextran derivatized with

AD?2 is combined with a suitable A component to enable target specific drug therapy. Other
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s.c. human col orectal adenocarci noma xenografts (LS

174T). Cells were expanded in tissue culture until
wepwaghs2cel | s had been grown to inject 55 m cePGT/TS2006/046367

with 1x10 cells per nouse. After one week, tunors

were nmeasured and mce assigned to groups of 5 mce

per tinme- point. The nean tunor size at the start of

this study was 0.105 O 068 cnB. Twenty mice were

el P S e 50 3% i BOSRTRA B A e

pmte@;moeal‘mgéﬂﬁ@gm@ﬁ wer e sacrl ficed and necropsied at
1, 4, and 24 h post-peptide injection. In

f . th
i il bfodfed BT
[038%{}%& cf/ﬁgre%lggm( qd—cljn ecf't%aa&em néﬁ%ent{ edsgﬁlq 9 émg the diseases

O pretarg were i mage
causdd bl daﬁétyfbf@@ﬁ{ogens’ljrﬁhtdnrtgmﬂbetﬂmzﬁ vives nGardida gﬂmced, and E. coli

has l%lafggtl ?‘%{?tgtlgst@%eg]ﬁérgnag FE&'P %)!élglp%g gorrrﬁénsa} Sg :Jl'\éﬁclogmbxﬁant human
surfattam0protéh ﬂa(gndﬂt £y (THSP-P) Bhd)therFabi (sfsmeanat—CESQ tantibody: (Tacken et

o s 0002 B L R Bl i B ke o

stablS YEMBel 28fhpldk et WMt QBil1 TV Wrght pﬁtﬁﬁ Mttb viehtrophilsXot killedssfollows. A
femai ned rel atively unchanged over the first 4 h

trunqamd ﬁim@tl%he?@rlpcfﬁﬂamstqﬁéhﬁ ephalisal gailedzgilinesh dpmpjpand the C-
term: p%cﬁéﬂe%zo%{: ??‘g &?alfng g@R@SYB fllscfl%.t%g Neferdimisilo DDD2 to

e I nj post -
genemiman |As$tr1mtmmrtymattkonﬁs multivaleBtly By g pathoghle thyopgh CRDs. To provide

e oERETRT 5 A RBRBOLTE A DS AP Ly P BB compses

of a Adidn PEeiBOf anti-4%89 Pab antbADancesiBing i8 %stabl@camplex camposed of

t . 1 0.4/ 0
two BRD A IOEP EOF PPt Ti TR Sy R e R ¢ {idhkan be
prephRANS M&lt&tlﬁ%‘ hihanutHictheggorapAl (SPiA) fdidSPiDend other
lungs, ~and b %’ aﬁg)é%me poi nt exam ned in the
antﬂ?ﬁdé“é SBP%?%F"Q’@? GPe an conparison to the
results obtained with other pretargeting agents

Exaﬂ%ﬂ@ﬁ@ P e ultivaléi © nRispdcifiestratturéd generakwdoeith [Restein-protein

5; inkdsakBioRUlithains hbe dérivdd Biom PR aaddeKaRshdi cat e
that the TF2 clears efficiently through normal organs

[03891] tibaskcatydt g eb arei dﬁdlsﬁmedr e dfirstl stfatcpyrnieptads dmgearching and

ght bind s bse uen adm ni st er.ed t de. [
evali PRt TR o e SORUISERRU R PSP PRy S 3 be
sulta{mé f@'suﬁétﬁﬁt‘tﬁ@ét}w roleded DDD ehtiexd. Fotlexumple/the lNFtHrmmal
(T/ rati os (Table 5), thus_validatjng TF2 as
dlm@mapgg [demgie e ilﬁgnayarggmze DD |agd the mzaﬂon cofactor for HFN-
e rs.
L O R B e 1 one

redox system[03831 As an al ternat% e enbodl mami
[0390f dympahpIisH %ﬂg@égrqtﬁngaﬁﬁtpr&o iscrgte fynctiona domams The C-

terminal residues 325-355 (Scheme I) of human p53, termed the tetramerization domain

(p53tet), spontaneously form a tetramer in solution, which is in fact a dimer of dimers with
a weak affinity (Kd ~2 uM) between the two dimers. However, the two monomers in each
dimer are strongly associated, with a Kd reported to be lower than 105 M (Brokx et al., J.
Biol. Chem. 2003; 278: 2327-2332). Fusion proteins containing p53tet are therefore
expected to form very tightly bound dimers, as fusion proteins containing the DDD

sequence of human RIla of PKA. To ligate a second structure to the dimer of p53tet,
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above, a stably tethered structure such as TF 1 or TF2
may be generated using a glutathione redox systemto

wo osomoseci fi c di sul fide bonds Iinking the stabCTUS2006/046367
tethered structure together. [03841 A sinplified and
efficient nethod for generating TF2 was acconpli shed
as follows. The entire process was conducted at room
tenperature. C-DDD2-Fab-hM\-14 (Protein L- purified)

. .and h679-Fab- AD2 - -purified re fi ' . :
bindiig PP RAPOHD I 71 o okl bnd Fofiabie®ls £ dfiducs are
select¥dusinpHhé yéast Ea%rwmb}gte% at & hﬁgable_v\plmgadﬁhma)_t gl?tarige‘s.nﬁihe peptide

..concentratjon 0o ter nutes,..oxjdized . .
with e fighent SHBG iadoed VAl KD BlrRar il Mif Hpteipe if
necesSiy BldesRR @ loydih Sf deemst WhadleschntBeastabli Zetheredus thendimer of

was 50% conplete 2 mnutes after addition of oxidized
P33tgf} ut at hi one and 100% conpl ete within 4 hours. TF2 was
purified to near honogeneity by I MP-291 affinity
chgeeteogr aphy as " descri bed in Exanple 14 above.
Exanpl e 19. Site-specific pegylation of ganul ocyte

macr ophaiEy ETLQIRGRERAEMFRELNEACEDKDAYACGEQ[IDISO128)
Reconbi nant human GV CSF (14 kDa) is used clinically

to treat a variety of hematol ogical disorders. A
limtation of current GwW SCF products is short

Pro | r.%u!aatd' sk feiawlailé(rftsl’ .ag P}E}ﬁ%% r;&% atlujgg‘? 'léqS)
optimal effectiveness. One approach that has been
Exampdei23.0 Hexahewis Comstritetsul ati on hal f-1ives of protein

therapeutics is to nodify the protein with

[0392f ;ﬂé@ 'oiN qg&r@h%ﬁéesﬁ%@ ab Vel BEfRARBoh bE a,BIchbRPIEES was applied

However, present met hods known for

to geperite/yeravalgnPIRG-basedr DN stmctyreeGIDR)i divyo &pes abmodules, which
opti.mal, __an I ' i f -] .
e O S AU oo a vty of
HIDB(F48BIIMBG A6 RS Avera ab desceibsd fer-uspdue géneraténg Prirkap structures
Doher l,. K nj (t 0Q5 :
o 2 P SPERRLHR SaEOTes 2 Wiaolesavove. The
Fab-DIND2 gaiduls’ fpis lsthblahe@mvdiniceslttantindhe ARZ-cbhtaimng modules. To
products may not _be haonogenous. [ 03861 Site-s | {1
gencauig HIRS, 60 BYPeern E8F-APAMOeR 1 PR FATd A R WHE dpe fgp-DDD2
modafdll e M EG ahliev-prasentgd.nvent i on (hereafter
referred to as the Dock-and-Lock (DNL) method or

t echnpol oqy S quilined bel gw. e gue [ .
0392 LA B e oo A5 b el 5 PRSI Sy fminas () of
the }{Aérsggi 'éﬁ\lzpl@agﬁ 0BG &fa %ﬁ@go aﬁiﬁgaéiﬂﬁ@pq:tﬂe_didkeg(gﬂi%e)ﬁ)oﬂhe DNA
AD2, ich is canjugat t 0 [ :
codiggequspas fop Hclnliss WP%S%@@F@‘S@SQ#@T’D%-Z@) fotiowed by the
ADZE B dei (08 GRMGSEK IO RATQ BAGARPEQIDENOsd)Hrd 8supled to the 3° end
conditions as described for TF2, It is noted that in

of thefaHB i(avavy shpinstossignhdomaia Diceeinesenvrnc dyrstandgetrecppbinant
DNH'rH&ﬁb&olééiEé‘,(fEMlﬁné’{n a contiguous open reading frame. When the heavy chain-

AD?2 polypeptide is co-expressed with a light chain polypeptide, an IgG molecule is formed
possessing two AD2 peptides (FIG. 9B), which can therefore bind two Fab-DDD2 dimers.
The C-H-AD2-IgG module can be combined with any Fab-DDD2 module to generate a

wide variety of hexavalent structures composed of an Fc fragment and six Fab fragments. If
the C-H-AD2-IgG module and the Fab-DDD2 module are derived from the same parental
monoclonal antibody (MAD) the resulting HIDS is monospecific with 6 binding arms to the
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G\ CSF in the pegyl ated product should be nore potent
than the current nononmeric form of GWCSF. This
W@ e0aneyo can be applied to other cytoki nes (SBCHUSR06/046367
reconbi nant human 1L-2), enzynes (such as reconbi nant
human argi nase), or biologically active peptides (such
as the peptide agonist of the thronbopoietin receptor,
see Cwirta et al., Science 1997, 276: 1696-1699) or
peptide m meti s t hat have .a ne for
same GrRgen GRLCh T Ohalt 114 OB % HPet e TR Sip different MAbS then

the re%N{uftmtgmr?s f@é eeg%g;vim%v?l bthgraﬁdtﬁ fgthe slad@hﬁdtm the€-H-
echnol o US| on ro
AD2 Sa oot SpRdbiading 2ns B B R the a2 module (FIG.

11). cytotoxic drug of interest can be produced and used

for coupling to a targeting protein produced as an A
conponent

10395 oA op-ah S &'qu}gg'w”eat%gg Ieé%%f Qg TS 48 AB32 peptide s
fused OTHE Qi Pt hul (R Bf tHedlght Qﬂﬁbmmh 6f Bl elate1B amindscid residue

scafold or carrier protein, which is fused to the AD2
peptlde qme«mié'"lﬁt- 1243 Thetle chainesn bwtbere!mna Ener Lapthda; @ and will
h h
tso Rt ST B e S P ol (7R DR codin

sequdfxﬁpk farable WDmp@tsler(CﬁQIMAKé}IVDNAIQﬁéﬁ%rﬁﬁQ ID NO:4) followed

by the gl%ﬁ ¥ atéé%éébﬁqéé‘?‘, § t W 362%%&%8313@%0 X}’ end of the

codlrfgjéﬂqhbﬁﬁb fof 11 vagiabRcaivmadih O the INhhmh (Vi) rebdtipg duacedtiguous open

readif oo Vien Yo P2 ibel e e e iR, (ST EOg Mt beavy chain
polysipidePar %@nﬂkﬁﬂleﬁ% folSed persekRNPloeADApeptides GRI&;I 128), which

Shi h et for the conjugatlon ggﬁgnhhrac lin t% bined
can therefse pind enFateRR? digers. Tg N-LAD27lggom Vb‘g)can §&Epmbine
with 9hy/#26 %EQ %6@115t&§éﬂé9£’c@ Atvpide BriB§ oF Bekavabsht WirhiBrufes composed

vari ety of A conponents onprising DDD2 |inked to a
of antF qrtagrgert andeix Feab ﬁﬁ&@%@%é%a% WindHG-rF- and

internalization functions. Alternatively, a

R AH-ADARG RIBLOS ekpidstiondenidrh. AD2 is
Exaﬂ@%ﬁﬁ%ﬁ?iﬁ a suitable A conpone%t tlo er?abl e target
cific drug therapy. O her 11 2007/ 527c9tth

l039¢ETh®BQHé@/rB%B@*Fan fEpesHon, ¥ ederhps Reey HEThigpeciate the expression

of mARY RShbin&R R @d. 59 Pﬂi@nﬁ& kiagtieded@sr ivB@pﬁﬁaf:écDiodfaOihtate the
carrier pr ot e| ns

or dr con ation
comcamaot o B pebbroHos s Sant Sums 1€ g g gono o e
Fc (éHE ﬁ?‘t%ﬁ? 86inhie) @% 'pﬁﬁi%& tuking tﬁ&ﬁJItIL@ Qb&oF hath kemplate and the

or treating di seases caused by a variety
ohngfucba’ttlldgngn Bl &kefi @ndi Q’ < Ber-FeaRA Righi % BEMTandi da
al bicans, and E. coli has been reported recently for

a 189 .,CONj ugat e conpri sing reconmbi nant human
su?:?%(glanteﬁgr otein fragnent D (rthSP-D) and the Fab of
an anti - CD89 antibzgg,%Tacken | muno

5’-ASpRECTERCGLICTHG, q;ﬁg‘(bﬁlL?StFeQﬁﬁaT%Q)})can be used

for producing
Fc Bam-EcoRI Right

5’-GAATTCGGATCCTTTACCCGGAGACAGGGAGAG-3’ (SEQ ID NO:32)

[0395] The amplimer was cloned in the pGemT PCR cloning vector. The Fc insert fragment
was excised from pGemT with Xbal and BamHI restriction enzymes and ligated with AD2-
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stably tethered conpl exes that will also target
pat hogens to neutrophils for kill as follows. A
wo eanoazed fragnent of hSP-D conprising the a-pPet/usan6/046367
coiled coil neck domain and the C term nal
car bohydrate recognition domains (CRDs) is fused at
the N-terminus to DDD2 to generate an A structure
that binds nmultivalently to a pat hogen through CRDs.

P Rt R G B A AR iy nd

BamHYUSb @Rnératd e Rh@ttleditior EDFEDE-pd HARIFAR 14A9.Su| ting in
a stabl e conpl ex conposed of two CRDs of hSP-D and

025§ 530 o S0 b A RS B 5 iz 0
pdHINZ 84fksbidh (&6th AIG. aaCh).Sht Smlalfij&K}le’rNdeszsthomxeﬁragmeht is

exm%%&f%qr@ysatomer st %gfﬁfﬁcgg“%wréﬁ {7 Ve RS fragment

excisell Fdh dF QBN pdHND Sledot.| BYIGEU 0GBIiA She\GH3dRMAI e dnd NI cuts
PKA and AKAPs. | 03891 Two basic strategies are

downsrgamy (GPeRf the KEDIEFTIQR CaFFtk-eqy depends on sear chi ng
and evaluating other naturally occurring

ExaRpfi 3. Priddataon of C-ALAD2LNLIAgE ns that may be
suitable for substituting the roles of DDD and AD. For

oo Bt o BB TR b A By B Pl A exresson
vectdiHdr dH(DDQbﬁLmng wals gererdiad fPHﬁEhMGQG -sdH B2, eg\esaribed in

out | i ned_bel ow. f'ég urmn @% rrlrt%dul ar P tFelu
Exargpledits sRAScsh o ra0e et Sp4 l reioma ce i Ru P Reromiabes. Following
transtEThNAe deBS W@ﬁla&%ﬁn%&véﬁ@fh@éﬁnﬁ)trﬁfs gliBRIbRS Fere selected in

termed the tetraneri zation donmain

med@;f@maawgsmtbow?aﬁ@ &-lpRasruFre ISCIICﬁn%CbT(qgQ %Ah,ghlprd.lz 1gG iproductivity
by afsm 2h FITEA ?96@& ] W Stitr@paRA ol vt ¥n L2 sBecific anti-

et ween t di ners. However, the two nmononers
idiotype Yath and| ldn@ptlatl withtpeorrgilas ea@gmﬁaéﬂde@tl hyman lgGkfClones were

expagggtf {d @le{‘ 80@%6 5&@[}?&&@%&%9&%&@4 & u—gﬁlgﬁo% ?%rl%lt IegG Was purified from

the spenitt caﬂturmgwrlﬁﬁhet siagle step ewﬂfgcﬁretelre-)épm cheorhatp g;apby ySE-HPLC

s R i, b RS0 AL e p

(8.63866)W sirhilauCioHIE X IxG. h&xedeﬁﬁﬁﬁomfmﬁﬁﬁ'tth«t fasfci:&ldfﬁ peak (7.75 min) is
R e T e
disuffiiielgkied WS edy of C%T%IAM—BﬂLﬂggGgThi'seillmgﬂ&tre&udeydhb itlle monomeric
systemor_a_suita i spla 1 Drar
vifbe TR S GRORL OB Ry deprons balefidhpt g pprified C-H-

Anztﬁtug-rgeircdﬁ@bsté SF B3R ineabingeid awil disuly&d-Bhkel difneric forms of the
necessary and fused to a rote n of interest

modglg (G- éﬁakﬁrytembmséapr@aewg FSFEO Pﬂnﬁsr&eaew né@xe%s PAGE

undér non-reducing conditions, while under reducing conditions all of the forms are reduced

to two bands representing the constituent polypeptides (Heavy chain-AD2 and kappa chain).

No other contaminating bands were detected.
Example 26. Production of C-H-AD2-hA20 IgG

[0398] hA20 IgG is a humanized anti-human CD20 MAb. An expression vector for C-H-
AD2-hA20 IgG was generated from hA20 IgG-pDHL2, as described in Example 24, and

used to transfect Sp2/0 myeloma cells by electroporation. Following transfection, the cells
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GEYFTLQ RGRERFEMFRELNEALELKDAQA ( SEQ I D NG 28)
Production and Use of Hexaval ent | gG Based DNL

wekeorizres (H DS) Exanpl e 23. Hexaneri ¢ ConsPCTIUSB06/046367
[03911 The DNL technol ogy descri bed above for
formation of alb conplexes was applied to generate
hexaval ent 1 gG based DNL structures (HIDS). Two types
of nodul es, which were produced as reconbi nant fusion

were B v oA B is %5 48 BUEh ) ol sopaine
meth888&Jtétd108es" %ref@beeﬁea Gt OB ADA-RAR6II g@tpradiuctﬂﬂt@é)yl‘dasdndwwh

Acad Sci USA. 2006; 3( 18 684
ELISfputiag 96l migpti et R e TSt figtpe MAD and
dete&ﬁﬂt\mm %okﬁia@@%oﬁ]ﬁ htad @hﬁ'-%uﬁﬁﬁtléﬁs Clokfes vee8 ekpdrﬂed to roller
types of I'gG AD2 nodul es were created t
bottlpmfor pudtein pradudtics oRrG-H-AdRahAZ0 Ig6 wasppinfied fem e spent culfure

medla ulr F%gél% g’g ggﬂg%éteﬁ by @let Qﬁdﬁ%ﬁé’éﬁﬁhiﬂ %@}@L@B?d SDS-PAGE

e car term nus

anal)hleagw o ¥éry sivailar ropulisg thosg t@ﬂ%@ﬁOﬁ& Hcﬁ@)Qr]ést%i Q%G in Example 25.
peptide linker (FIG 9A). The DNA codi ng sequences

' d SEQ I D NG 29
Exa‘?‘gh mq’dj °E%ﬁ{’1" OERES ‘S‘e’%t. de ( EYLEKQ VDNA| Q)QAGC
QID NO4 are coupled . to the, 3" .end of

[039% é\aW RIMBINA dBRISK LompaLSiAg the sgdlee dPdHsnSe &tféﬂfs &%’Kygcham leader

peptiic2RBT 4 15666HRE @ﬁ'ﬁde TR BRd HRODORIue SesidiRs ldﬂfhmg VIa(all in
a contf guous op en rea mg@frarre When t he heavy %l&loverlap

frampDwap geneseted g éolqlmz e FRmee aynihetic %llgqr@ﬁtw&ﬁ%ﬁ,
v BB die PRATE I ACH bl IRl opROBIE e

Fab- DDD2 di ners. The C-H AD2-19gG nodul e can be
codb-#4La-Ini3 Forany Fab-DDD2 nodule to generate a wide
vari ety of hexaval ent structures conposed of an Fc

2[4 MA&C@\@I@@T@TTC&TG@IEA@@A@@:G@GACAGGTGT
CA’I\Er%gg e a‘%gqthlgcéjab- DDD2 nodul e are deri ved fromt

CCAGRECEN G TGRERHT AR TCRARTAHy CLIAH C %QM ¢ REQ ID

NO'%’SS i s nonospecific with 6 binding arns to the 114 WO
2007/ 075270 PCT/ US2006/ 046367 same antigen (FIG 10).

If the nodules are instead derived fromtwo different
MABL-dRerL13 Betterssul ting HI DS are bispecific, with two

binding arnms for the specificity of the CGH AD2-19gG
cccﬁ@é}ek'c@x@@d:c;!;cﬁ%@tg%cml Cg'romsgslgmw |_ cicmacycct;cd:reGCTGGATG
nodul e
GOGITGTRRAGOATRECET TIGRERBE AT IEOA AR HCEA GHBC (SBQ ID
Nolgg)otlde is fused to the anmino termnus (N) of the
Tight (L) chain of IgGvia a 13 am no acid residue

[04&3 ﬂ%})igdsggéé&%;@rpg%gﬁééf S eaRS p}LchCal;%dee%a}r&ba ean%I I;VIQS{ restriction

sites to the 5° and 3’ ends, respectively. The amplimer was cloned into pGemT.
LP-Left Xbal

TCTAGACACAGGACCTCATCATGGGATGGAGCTGTA (SEQ ID NO:35)
L13-VK Right Pvull

CAGCTGGATGTCACCTCCGCCAGACCCGCCACCTCC (SEQ ID NO:36)
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al so be represented as Kin the text or Figures with

the sane neani ng. The DNA codi ng sequences for the
waRR7pere de ( CGQ EYLAKQ VDNAI QQAGC, SEQ | D NCrd/US2006/046367

followed by the |inker peptide (GEGEESGCEESGCEG SEQ I D

NO 30) are coupled to the 5 end of the coding

sequence for the variable domain of the L chain (VL),

resulting in a contiguous open reading frarre When

t AD2- | tid Wi t
040ho S 1275 R Hditeredd Sy < Gieed PRLEBRTSHAdiieq Wit e
MZ?ﬁ’i@ﬁfﬁﬁﬂl@g%dt&glﬂtM\ge BRAewhichlvas ﬂZ@red Rl_ff,lldﬁ:ébstlﬁﬂ fvith Xbal and
' erefore bind two e
Pvulfrolchq ieve st vesshisritid2- %Eﬁﬁgﬁiaf} i FhalfPamigl restiction
ﬁagrﬂ@rﬁ%&t&cﬁe&"ﬁ%@n )@ﬁ-ﬁ—m@ ipRoeMA 185 e BWItH HAN P Bz G-pDHL2 vector

conposed of Fc fragne and six Fab fragnents
that wpy pregaeddy @E@ﬁmnu wﬂFg@aI argl Baspfphtogepgratetheaxprgssign vector N-

A%Wznm ReblL2 expression vectors. [03941 The.
I an expression vector has been used to

medl ate the exg essi on of many reconbi nant e? A}‘?
[0408] AshiAD2hAA0-leGradHE 2 wrsussH del treedeetS 2 ivefopa cellsdy
elect%%b\fﬂcﬁ‘l %llgfm ad FCe R RS WREe plRtdd i 96-well plates and

2 vector. The gene Tor the Fc (CH2
transgaoicCHges omc ﬁ@lpctﬂésn media qqnéeanmgm@h@m@c% KElongsawerg sereened for

N-LEDE, Pﬁ@@ﬂﬁ}a@gﬁs{ﬁ{lgﬁw ggarg@\fwng Fg% Q%Fr,fs @gﬁ%mmme plates

coaté&d wmmmmmw%b @@E@auegxmhmeroméase-comugated

am Eco -
ant-BATAR 80 CIOT L bere stk i a PR oy proteia progugpn 3y N-L
ADZ-RR96 1gGlvensgpifiederomalse sjenhed tira ntddén inGesiigleGRp using Protein-A
0 vec The Fc insert fragnment was excised
afﬁ‘\‘“ry&?ilf‘ﬂ& Wg?'h Xbal and BanHl restriction enzynes and
ligated with AD2- 115 WD 2007/ 075270 PCT/ US2006/ 046367

[0403§I8i2 exebisium HBEC shqudrthqtahemamﬂtd jof) st Nelr AJP2-hA20 1gG in the
h679- Fab- AD2-

Xha d.B nHI
prenh & FIRAPPEGACT B LS AR B et @ 8 T PG JOEfticpa! peaks
llkelwgm%ééntﬁ@)dlélﬂﬁig ghl;& &Dﬁiﬂrﬁ%ﬂ&ﬁnmtetfmm{ ﬁi&acinéﬂa):oﬂmmg for
expressi on vector
apprm T ESYER I PR T EADN SRy 17 4% MighSduction of

the ﬁr’éﬁ Msti QsddOinTRéE DN réRAbAGE LI ih hhe’iccﬁﬁ'gr% BBtheldimeric and
Ndel restriction fragment excised fro

trimpric fpmsja thompaemgric Tegn (F1GA7B); ket e Bwatine simpptures for

1@;@ Ls Wiehie®ig(38) of the expression cassette.
the °F‘g Z%G&groduétl on of G H AD2-hLL2 19gG [0397]

Epr at uzumab, or hLL2 | G, is a humani zed anti - hunan
Exagyplo 2Rprengtis topticder-
[0404] The DNL method was used to create Hex-hA20, a monospecific anti-CD20 HIDS,
by combining C-H-AD2-hA20 IgG (see Example 26) with hA20-Fab-DDD2. The Hex-
hA20 structure contains six anti-CD20 Fab fragments and an Fc fragment (FIG. 10).

Hex-hA20 was made in four steps.

Stepl, Combination: A 210% molar equivalent of (hA20-Fab-DDD2), was mixed with C-
H-AD2-hA20 IgG. This molar ratio was used because two Fab-DDD2 dimers are coupled to
each C-H-AD2-hA20 IgG molecule and an additional 10% excess of the former ensures that
the coupling reaction is complete. The molecular weights of C-H-AD2-hA20 IgG and
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vector for G H AD2-hLL2 1gG was generated from hLL2
| gG pdHL2, as described in Exanple 24, and used to

wo ecandfred Sp2/ 0 nmyel onma cel s by el ectropor at PONUS2006/046367
Fol lowi ng transfection, the cells were plated in
96-wel | plates and transgenic clones were selected in
medi a contai ni ng nmet hotrexate. C ones were screened
for CGH AD2-hLL2 1gG productivity by a sandwi ch ELI SA

using 96-well mcrotitre plates coat d ith an
(hA2fiTiap BB fre AR g4 T H0% TR Y ehs o8 SRAmple 34 me of
hA2(REFLE b]ﬁ'@é b gk &fwaRntlioo hﬂg&ﬂCLI@Q\DQIﬂ[]EBIg@ﬂ’o&chleve a210%
expanded to roller bottles for protein produc

t
molacegpixgientfithe ﬁg@%’ghep@pftpyeeta tyniealy mpde zma lbt}?fgred saline,
pH 7%&]%;@@1 IASTAL €p using Protein-A affinity

C

tograp y. SE-HPLC anal ysis resol ves two protein
eakstFIG 15}%3 The retention tine of éerr . £
Step &) MilddRasuation: Redegediglyfathiong K%HAMaﬁédﬂtdL@ 3 frgl cppgentration of 1

mM hid ﬁ{etsloﬂﬂnto'ixl 1£rﬁﬁ19fat E‘%%afti}ﬁlﬁ &htued @%% Kol 17—r21510m'sn) i's

consi sten prot was | ater
determi ned that this peak represent s disulfide |inked
Step di Mldsonﬁa@mwnmmzadngwn Wﬂ‘bz‘?ﬂ glatathigne (ABBHY wag added

d1rechx§? i s dn mlitgfemogi%xk atgo{l Tt PQ%M%d tRDSo10AGE was held at

ermnstrat e | ed CGH
roonﬁ@ﬂmﬁ:tatﬁrelfgelf%dmxsss of both nmononeric and
di sul fide-linked dineric forms of the nodule (FIG

Step J#Qs’glc? fo%t@'tg%m%ﬁ?ﬁ&r PSRN IR ABRRR, IheQed@IMBmAitere was loaded

under non-reduci n condi ti ons,
directllyi dnto a Raletein-ddEnity clonditegraply ealimas Theeolugpyiyanwashed with

PBS 683 eﬁ x-&%é() sbéfi'ﬂgﬁ witP6 i@%l‘ﬁgfﬁk P "Sqﬁé é&&:@gs hA20-Fab-

ypep avy chai n- pa chal n
DDDi vas usahinahe reatﬂmg them deasweruncdajugated €- HEAQﬂphém 8gG, or

C H D2 hA2 G
incompfrdh NG Sain R i R (20 Fapd0B B Hiolety Brbe
uncohﬁfga@éd‘kxoé&ﬂt%ﬁaﬁwmsiog§ﬁ@lﬂﬁh@d) ﬁk@lﬁﬁﬂn&fbsm therefore, the
pDHL2, as d scri bednin Exé{a tg used to
Pmt?‘f‘a‘?@flggf’d BT ﬁ?‘etlaw xhe ‘%@ Fé’E‘H"SBor ation.
Fol | owi ng transfection, the cells 116 WD .2007/075270
[040%982@&&%3&&121“@@}3 ifiene thel dedﬁﬁed/\mhinopﬂcai sxjuances of the

t.ransg one el ect.ed | la,cantal n
consHBiROBP RS SHOED o 2° ST BURRFLG: R AR HDg single protein
peak! @fth RIre@HESA Mhie)bohﬁs&nﬁﬁzﬁtﬂvﬁl IsrbteuEhth&hm&:mgs 9640ekDa (FIG. 19).

SDSaE]gbO_Et %{aifsysgl!gﬁgfigoé%a u%g‘&vm Pt svaﬁ% sa c?uster ocf high molecular

weidhf B%dsﬂhﬁax%aﬁﬂgh s e6vAEt st (WS> 204, 0ARS3 WS DS - -PAGE under
expanded to roller bottles for protein prodyctjon and

reducjng capditieas (F1GG Whdanpsi i) shoz the SRR &k thefhegexpected

A4Sy REaiR (BIRIADY), BefDPDLYfused Fd chain (Fd-
pol o%a%ﬁgl!?aﬁhy&b%é-ﬁﬁgjﬁ% azd %ltlég%%GE 23anal yses gge\:/e chain (

DDE)%)&yn@thﬁk@Palcb@mﬁts to those obtained for
C-H AD2-hLL2 1gG in Exanple 25. Exanple 27.

Exaﬁ{;ﬁg 961 EReRkiok JrHERnA30 | 9G

[0406) The DNL method was used to create a monospecific anti-CD22 HIDS (Hex-hLL2)
by combining C-H-AD2-hLL2 IgG (see Example 25) with hLL2-Fab-DDD2. The DNL

reaction was accomplished as described for Hex-hA20 in Example 28.

[0407] The calculated molecular weight from the deduced amino acid sequences of the
constituent polypeptides is 386 kDa. Size exclusion HPLC analysis showed a single protein
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[03991 A 197 bp DNA dupl ex conprising the coding

sequence for the light chain | eader peptide, AD2, a
wdawesizdue peptide |inker and the first four PEFUSM66046367

of hA20 Vk (all in frane) was generated as foll ows.

Two 100-nmer synthetic oligonucl eotides, which overl ap

by 35 base-pairs, were made fully duplex by priner

ext ensi on using Taq pol ynerase. LP AD2-L]3 Top

CATCATGGGATGGAGCTGTATCATCCTCTTCTT
peck BGOSR AT A BTEACE RGP T CO0 S8 (- 20

SDSVE GBhnkiRsidBadbrisdbnBRihel COﬂdlthIlS shows a cluster of high molecular
CCGECCAGA CCTCCGA

A CCGCCECCCCAGCCGEECCT
wei TS AEBE ORI AR SRR QAT T EROABS TGS gunder
redué\% géﬂcfléggégéildr B@B H @5‘ SRoW@theFBdentt 8oy (RétiredBipdted

restriction sites to the 5
polypptide chanslsHCfx@@BeEd-Dmp% anflthe Xaprd ehainwas cl oned
into pGenl. LP-Left Xbal

Exa%%&%%ﬁﬁiﬁﬁmeq A (SEQ I'D NG 35)

(040811 FheBNIoUHTASSFONSET? CIAU PSS HIDE DY POMARE b 1-AD2-DLL2

IeG qgge étaax%%/ﬁ)lw&ﬁ éme% ‘WAZ(‘ﬂlsabeD@ISEQ) s6am mﬁ@mrmm 14—DDD2 to
0 VK shuttle vector h2B8-V

obtalwwmwamﬂpleb@rf@ar wdmgg@gﬁf@hcwwrﬁnﬂﬁw fah@DZﬂvéﬂhMN l4isa
humﬁgg#@%ﬁ‘ Eﬁ‘%&r&ﬁo rﬁﬁx{)}aﬁlc' a%%t@% '(6ER’$2ﬁNﬁLPf@2has%§13ﬁnBﬁlg arms for

restric agnent ‘was exci sed from
CEAARZ- tiohfd? CINERT ha MINL reptiens wietchadepnplisled gsolasoribastios Hex-hA20
t hat s prepared by digestion with Xbal and Barn H
mE’ia(I)nplc\ggr ate the expression vector N

L- AD2 hA20- | gG pdHL2. [0402] N-L- AD2- hA20- 1| G dHL2
[040%§oub@h YL raad ONG1C 3pecalc cbmle@élar g om the deduced

el ec
NI T —
analyiiy shoseddex siagdlei promdpakomm alrﬂcmgonmmwnsmﬁéwﬂmamﬁe@m

wer e ree
B T
zZB)NIslljs amm\agalgﬂs thermoﬂn‘eductldg omydmoﬁmm destecof lwgh molecular

roxi dase-conj ugated, anti - I G S

weishs pundbdpaiiaBas & U6 PPOReT STPRRSe P AR e Jr ST PSP ACE
unde? rl‘gdl.w'lrlrg conditions (FIG. 20B, lanes 1 & 5) shows that the large covalent structures
are composed solely of the three expected polypeptides: HC-AD?2, Fd-DDD2, and the kappa

chain.
Example 31. Generation of DNL2 and DNL2C

[0410] The DNL method was used to create bispecific HIDS by combining C-H-AD2-hA20
1gG (see Example 26) with either hLL2-Fab-DDD2 to obtain DNL2 or htMN-14-DDD2 to
obtain DNL2C. DNL2 has four binding arms for CD22 and two for CD20. DNL2C has four
binding arms for CEA and two for CD20. The DNL reactions were accomplished as ’
described for Hex-hA20 in Example 28.

[0411] For both DNL2 and DNL2C, the calculated molecular weights from the deduced
amino acid sequences of the constituent polypeptides are ~386 kDa. Size exclusion HPLC

analysis showed a single protein peak with a retention time consistent with a protein
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AD2- hA20 1gG was purified fromthe spent culture nedia
in a single step using Protein-A affinity
wa@ boogroe2ogr aphy. [ 0403] Size excl usi on HPLC shpe®US10h&o46367
the majority of the N-L-AD2-hA20 IgGin the prepis
in a nononeric formwith a retention tinme simlar to
IgG Two additional peaks |ikely representing
disulfide linked dinmeric and trineric forns and each

accountin pr qQxi mat el % .af r ot ei
sruciigt 81 410 9B RA R oo ot rf TSy 4 PBATEARmg b non-
redudih€ Emncﬁﬁohsssﬂb%%da élﬂst%h@f 12ph niédilaronei ghebatlds Sndicatinge large
conversion of the dineric and

covalgphumistiie (FBm2bR Bnox? 5 6) SRS EASE bhdngd e fqrions (FIG.

20B i&z{éé@.t & n@%hf)@% thdt e fal:gee&)vﬁﬁhf@trﬁt@reﬁ hRYéstRpbsed sbikefx of the three
) i on of Hex-hA20 [0404] The DNL
expepted polyprptidess éiﬂ-t“d)% FealPPD3e 2ot fyekaprg specific

anti-CD20 HI DS, by conbining C H AD2- hA20 |1 gG (see
Exalﬁigm Géfdratibh bf MAPRxIA2PDD2.  The Hex- hA20

ructure contains six anti-CD20 Fab fragnents and an
Fc fragnment (FIG 10). Hex-hA20 was de [
104125 Bhe DG Srsthodyas Haktp STFa e PROOSRRSA Sy S RS Gf-Hox-
ha26 rEﬁ‘x%rMZ‘\N@-ﬁA@O’T%@ (Yéd Bx&npllatzﬁx%lhﬁzmo-g@g-tmm The

hi's nolar Tati o was used because two _Fab %%d
DNI areactioniyype acqosmplished adeseribed fostiex-pa2 O E&dmele
addi ti onal 10% excess of the forner ensures that the

[041 §? aRk ":Blgufa?&ﬁﬁlb%ulﬁ v&gm I@ihe the ldv@ubed &gilcdcidedqbiices of the
-hA20 1gG and 118 WO 2007/ 075270 di
conSP@PP’EEZ]GBG?tGEG 35786 kRa P e Fhspsbysispdepaon Feguging conditions

&h 1%&%3/ t Bdhd®XAdRAtng 4 BdgdBowalent structure (FIG.
shov%@gclﬁg@roD% & ‘gelr%lﬁxed S 100g g ent structure (

24, 1@144-2283)h ARG~ Pg@ﬁ @m&e rdugingcopdiinns (K1 r%d@ﬁlﬁv?ali &ngR) shows
B SofeYPbEMe! fhufBgRciel polypeptides: Fd-
that e 1R oRBRRE pd oL Kb et SolIP G B BitRclel polypeptides:
DD]E)mch%e]@amqa cmaird aﬁzédtm-k@m)a Reduced gl ut at hi one
(GSH) was added to a final concentration of 1 nM and
| Mt t roomtenperature (16 - 25C)
E"“f‘l?:i 33 i;tg%o%r“é’% ﬁL M1d Oxidation: Following
reduction, oxidi zed gI ut at hi one ( GSSH) was added
[041d{ ebisbscifio HIRS wangeneszichby combinipg Lr&aQP-hAZO IgG (see Example
27) &rﬂﬂ%irﬂ?r Rid-PbIsh. 'fl'lé%@r}@aﬁnﬁl Wi Addofp1isRsd AedddcAbed for Hex-
m t enperature 1-24 hours. Step 4, |solation of
hAzﬂheEmInppsrb%iuct Fol | owi ng oxi dati on, the reaction
m xture was | oaded directly onto a Protei n-A affinity

F l AR WaSHS BeitistdienB&Sf th
00 2 RSO M R LTI MRSt Bt

congitdent Splypeptistesas 38p AP Bigg-exclusion HPLC ana ysis showed a single protein
peak with a retention time consistent with a protein structure of 375 — 400 kDa (FIG. 25).

SDS-PAGE analysis under non-reducing conditions shows a cluster of high molecular
weight bands indicating a large covalent structure (FIG. 24, lane 1). SDS-PAGE under
reducing conditions (FIG. 24, lane 1) shows that the large covalent structure is composed

solely of the four expected polypeptides: Fd-DDD2, H-chain, kappa chain, and AD2-kappa.
Example 34. In vitro characterization of HIDS

[0416] As shown in FIG. 26 and 27, the HIDS generated as described in Examples 28-33
retain the binding properties of their parental Fab/IgGs. Competitive ELISAs were used to
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DDD2 was used in the reaction, there was no
unconj ugat ed C- H AD2- hA20 1gG or inconplete DNL
W@ tooaotrizres cont ai ni ng only one (hA20- Fab- DDD2RCT/US2006/046367
noi ety. The wunconjugated excess hA20- Fab- DDD2 does
not bind to the affinity resin; therefore, the
Protein A-purified material contains only the
desi rabl e product. 104051 The cal cul ated nol ecul ar

ht fromthe dedu ed am no _acid sequences f th
inveggh e BRI BTGB i Variovs b asinep Th st trf Sfiotype MAb to
hA20IWR 9 16 hysebSthe banE g actviod £thp hale dbmﬂb@lakts\&rtah'aﬁanu-ldlotype
retention time consistent wth, aegoteln structure

MAlgtp;hLL?A,MNQEg aeqqsgtheltg)ldmg aprvippegthe hlil 2 camppieats- To assess hA20
bmdpl%'] ‘P?A' 416 Qf@fédééa'té?f‘\%nﬁ RAYD 1 ?Gciddsthé HID‘S \bé&hlllowed to compete

gfg ht bands i ndicating a_|l arge cova ent
withghe unmabélzeqtil fooWR? binding) TogesesphBE2 merling, plaigs dergcoated

w1th%q_[|1$ 1{%‘95}@1&5 DL QBre C}ﬁ)%dg’c}) R WiE (R ﬁﬁrﬁeﬁﬂlz&i IgG for WN

ree expecte pol ypept'i de chai ns:
bmdp@ Tha sddtihreawyuutd anticldboangd Yo thmmrmﬂn@zeﬁdjm waa detected using

\e F t he kappa chains. Exanple 29.
pemé‘ed?? § Bﬁat%_)%% Raﬁﬁgg. [ 04061 The DNL nmet hod was used
to create a nonospecific anti-CD22 H DS (Hex-hLL2 by
[0416) Fibie melatv CCR2A0EndInE 2viditdss are shewn i FEGP 2§ AWPNL2Z, which has two

CD éﬁgg(ri IFab = slr%we%h%bula!’r %ﬁﬁﬂﬁ%?\é ﬁgg t@FﬁQgﬁ%Gsaﬁfth@ﬁso has two

CDz:Jalbmdir@taenhsnBNédu Mucmhasg’nur €P2frtihding eronpsdhadvi sgonger (~4- -fold)

o RESUSATR L Lor P LT AR E3520 o,

had Bh @V & §tronktd(-O- ﬂﬂ)&))?:/e&}’iifa 301dﬁl@‘ﬂ1&i5&9@6/[@@6367 peak
with a retention tine consistent with a protein

ct.ur f 375 = 400, k Rl.G,. P,
0+ LR By SR shhoP et PR e LG RERORE wbich has two
CD2¥ bidiplg grones shaved a\mnghatr biratids ainﬂd[yctahl_,h@ IgG, whgél also has two

coval ent str re - P
CD R L o et O30 E DRt E SiiRne Piha hOfker ©5-fold)
relaﬂf]@%ﬂﬁ? t}l_%ﬁlAll!;NLY dr |B1¢;I_I2hll’g€3$ I-R‘)kma dvhiplo hypsiptdmiz2-binding groups,
chal ns -

angd_.t ain. Exanple

had gp eveppiEpnger ﬁll%foqﬁ)}\[_ atiye AVEiEy 'ga’[‘ 82’8’2% he DNL nen{)hod

was used to create bispecific H DS by conbini ng
041@12 $Hith imllﬁ% ahg BNE® eoﬁXD%rL?}oﬂlm Filbs dhdefothREL2 ngs they show

to obtain obtain

Slmmqn@.“ IFngg f‘bﬁ\e Sﬁm?cﬁnﬂg‘déﬁ“ﬁg %gﬁ%and two for

CD22. As hl\/N-14 is a humanized MAb to
[04ﬂﬂr%ﬂﬂ@6ﬂﬂhk)l-ﬂfm$wafﬁ shoevn toGlady po@NLéﬂl-bﬂﬂlféxaulve lctindtyngn

ismghig s L DAL b 10 oy hped ibted o477 enfhpethd Buni

Lymphoma cells in vitro (FIG. 28). Treatment of the cells with 10 nM concentrations was

substantially more effective for the HIDS compared to rituximab (FIG. 28A). Using a cell
counting assay, the potency of DNL1 and DNL2 was estimated to be more than 100-fold
greater than that of rituximab, while the Hex-hA20 was shown to be even more potent
(FIG. 28B). This was confirmed with an MTS proliferation assay in which dose-response
curves were generated for Daudi cells treated with a range of concentrations of the HIDS
(FIG. 29). Compared to rituximab, the bispecific HIDS (DNL1 and DNL2) and Hex-hA20
were >100-fold and >10000-fold more potent, respectively.

Example 35. In vivo anti-tumor activity of HIDS
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[ 0409] For both DNL1 and DNLIC, the cal cul ated

nol ecul ar wei ghts fromthe deduced amno acid
weegaen2es of the constituent pol ypeptides ar eP€B8B2006/046367

kDa. Size exclusion HPLC analysis showed a single

protein peak with a retention tinme consistent with a

protein structure of 375 -400 kDa for each structure

(DNL1 in FIG 22A and DNLlC in FIG 22B). SDS-PAGE

n j nder, non-reduci cond ons. sho I r .
o B B B L g
ympRYAh B¥deBin Hice Y FEG( ﬂﬁLo&O&ose’s aepg)lofONL2 aﬁ@ﬁ&ﬁﬁ’ﬁZO more
under reducing conditions (FIG 20B, lanes 1 & 5

than dhubled theaturyivel timegjef wavaibearing mice: H‘m%gwnhwhée&lﬁé@eaes (60 pg)

expect ed pol ypeptides: HC AD2,
resul?edi%&ﬂger&m%%appa chain. Exanple 31. Generation
of DNL2 and DNL2C [0410] The DNL method was used to
Exampbal® (Enmpmtfwe&ﬁfmsob;ilmmrmenelgﬁmmeom@ Eell Lines
(see Exanple 26) with either hLL2-Fab-DDD2 to obtain

(042 sQ"resgh/r'&e]c%n';&% r HADSQPINGE 1) mé%e%lh&omérs{l@u arent IgG
i ng for CD22 and two for CD20. DNL2C has

(hA29) Igﬁ)ngeraucﬁmpmd fdahramdlffemtflmpw,n_@ celilpep§IG. 31), “using an

v GRS, U547 PECRTR Tl PR R indy i

strugtaes mmemmmmu and DRNLghshovedom Qkfoldowie eqtenamtnerohferatwe

s Aoy RRT n8hcd B0 SODSHIHERpROL BB} 455 B Barnt 20 1.
Hexshmgzl -mmetmtmlrmakms QDMLI 1 ant DMZt-C)rbactm lgtle anti-

&A $r ot el /0 5270 PCT/ US2006/ 046367
prol ?fPJX?&‘b“Qfmé assa! $< t each structure (FIG

23). SDS- PAGE anal ysi s under non- reduci ng conditions
[04230 Maﬁ lpmpbarea cells (FIgh Itpindddie panclyiRgr-hA3A désplayed potent anti-

I l.e
prol#é‘mlggg %(I:tg}g%ﬁa buéé%ig &ég\\@aeﬁ é}%& gltiﬁ ﬁ'lgaltl %étf\géj: %P%I?Eﬁlgé\wﬁl}l 1@20 IgG. In
Ram¥d Bymphaas cdls(HG. Shpb&tdﬂ‘l@anélblebdﬂamxmﬁhl{em20 displayed

structures are conposed soIeI e e t ed
potepb iR BRI ELYE PRVAD CoRRBst BAZOTRG: RhEereaiy prow that the
1ncr§i§€&rﬁb&n§}2 of IZBDS ralati 08 thfhelﬁai'&ﬂK 1862103 D ditidted kb QJaHNiular cell lines,
met hod was used to create a nonospecific anti-CD2

but yaths iy Kesrsral RapeeRYn ESifSHA riwglamg thpPPHRPY ategfer%e&%e
Exanpl e 27) wi th hA20- Fab- DDD2. The DNL reaction was

Exa enp! EAbaY oR CrdesLinkiag onoEffidasy bARIDIS arkk RApdm 136
413] The cal cul ated nol ecul ar wei ght fron1the

[042&3 §t§gid){l mgg% aCh -g‘bﬁi enc%gn% E@Eﬁeﬂ%{?g‘ éet&ﬁs own to enhance their
efﬁdh@?'zﬁ DL | NG, A2 HolisARS eff8dte v civsslliukinglonothe lﬂd:lgﬁve efficacies of
Hll%rétqu?gzgv{ﬁ%réer?te ,}qlg hﬁsigg QS' ?\/I’i‘g %ls s%%? Iﬁ[lsgsh%wlnaiil%ﬁ(}c. %&?lhei‘sn Eeffect was
replicated in Daudi lymphoma cells treated with hA20 IgG cross-linked with goat anti-

human IgG Fc-specific cross-linker, compared with non-cross-linked hA20 IgG. However,
no enhancement of anti-proliferative activity was observed with DNL2 or Hex-hA20 in the
presence of cross-linker." As discussed below, it is possible that the Fc portion of the HIDS

becomes inaccessible when four additional Fab-groups are tethered to its carboxyl termini.
Example 38. Stability in Serum

{0425] FIG. 33 shows the stability of DNL1 and DNL2 in human serum, as determined
using a bispecific ELISA assay. The protein structures were incubated at 10 ug/ml in fresh
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24, |lanes 2 & 3). SDS-PACGE under reducing conditions

(FIG 24, lane 2R & 3R) shows that the | arge coval ent
wa@tooaotrizre i s conposed solely of the four expeRtBUS2006/046367

pol ypepti des: Fd- DDD2, H chain, kappa chain, and

AD2- kappa. Exanple 33. Generation of DNL3 [0414] A

bi specific H DS was generated by conbi ni ng

N- L- AD2- hA20 1 gG (see Exarrpl e 27) with hLL2-Fab-DDD2.

pool 1S eaﬁ#’&aﬁpgai‘/ 2%5 {58 f‘fg d :lg%ra ae{ﬁ(f %aa?xg;ge;,%iquots were

frozefGh elguidamrw@ebrgmméalamly hﬁeldcﬁliiﬂmﬁdn aefuno BLISA pbqasenerescoated

of the, constityent pol es is 6
with g8 et e e PR BRBRHG v il i P SBgdg o hLL2
IpG. Béth DNL e LRl bh@ DNILIWefHighBl Rible M $dtud dadahaihtained complete
structure of 375 - 400 kDa (FIG 25). SDS-PACGE

bispegifig Yisfdingastelty-non- r educi ng condi ti ons shows a cl uster
of high nolecular weight bands indicating a |arge

ExafipeB e @D andCADTCT WkkiGity24, | ane 1). SDS- PAGE under
reduci ng conditions (FIG 24, lane 1) shows that the

[042§]g&$1%§g%%\ég|f@558 g{%&h g%%tsbq%o o ed 0| el % ({l(&lﬁ\lig can utilize

complBeht-dépedldAHdZytapsiaity 1b34y-dependehf cellular cytot0x1c1ty

characteri zati of RI.DS [04 shown in FI.G
(ADGRy apd SIwﬂ@w%tw@Pg%Waeﬂﬁ@%wrlwap?m%ﬁ £?Fp‘rl&°f cell killing.
The ﬁé(a%lenf Bl fndchfed (PN IDINIDN ek Hes2 B wérb Qéste(pﬁﬂ (EIID(alactlwty
| gGs. Conpetitive ELI SAs were used to

usm@@@lzsﬂlmpga POAPETYIBASSH)- (S BETINElYn pRag plthe éle{‘?n‘@l?ﬂt StPFgres that
bind ¥H3Y &g'lﬁ%ltt&f Cb@ac‘f@‘iﬂy‘tﬂ‘i%%’gﬁ PeRI LAY 1@ &diibited potent CDC

anti -1 e MAb to” hA20 to assess_the binding
activalyt(F¥Gt §4)ofwhlﬂﬁéls lsARErted @t&oda agaipst{APP2 e wey B% activity.
e 8RR IOV o 1358850 Ui gPlftfptel ity Kinfsk Aaonec-

Ad2,w&h&h&ha¢vedi simitdn poAidire IJIC antvithte A IBIale (EI(EH 3IHwed to
conpete wth the imobilized 1gG for VWR2 bi ndi ng. -To

[042?}513)%\?121 %éggg\(gpfd}gﬁﬁ)gv%&%%ﬁ%gﬁg ts?ll\ﬁ‘géﬁrebeli‘llphgral 8f30d

t o’ conpet e
monbnuaMsricelle (FIG G5) 0 Bowhrituximdb agd hARe Ig6|shoveeé patentiagtivity on

Do Y ok RSB sttt

relative CD20 binding avidities are shown in FIG 26A.
[042BNTDesantrita buggest thabthe Eoxegionmuidhoecgrmaipaccestioldar gffector functions

(CDﬁ/ﬁ%lndl ‘%ggf)bl n %&V %(gi&égn%ﬁfp'gc\%ﬁ %%h ?&toaﬂtssgar{;@@l termini.

Therel#8; thie hdxmlegnt dmﬁls strhettires appearigeely (onlly émkighal transduction induced
grov%ﬁ!ilg]ﬁb g?w d t han .gol\lr%%uq?mor ach G Hex- hA20,

groups, ad an even
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[0418] Simlar findings are shown for CD22 binding in
FIG 26B. DNL1, which has two CD20 bindi ng groups,
W@ b@weas220 si mi | ar binding avidity to hLL2 | gG, peiUs1n06/046367

al so has two CD22-binding arns. DNL2, which has four

CD22- bi ndi ng groups,
relative avidity than DNL1 or
whi ch has si x CD22- bi ndi ng groups,
stronger (>10-fold)
418 mébs Upr
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relative avidity than hLL2 |gG
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activit

y (FIG 34),
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2.051. 09 Q72 0.60 1013 Lliver 11 71 8 39 4 124
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Table 5. T/NT ratio for the pretargeted **"Tc-peptide (IMP-245) using TF2.

Time post — 05h 1h 4h 24h
IMP245

Liver 34+4 8310 116+ 32 115 £ 21
Spleen 37+4 109 + 21 170 + 54 177 +30
Kidney 304 72 11x2 143 ~
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0.26 0.06 0.22 0.15 0.09 0.01 Tunmor wt (g) 0.279
0.142 0.222 0.113 0.362 0.232 0.356 0.152 126 WO
2007/ 075270 PCT/ US2006/ 046367 Table 4. Tunor Uptake
and Ti ssuq,}L8T RaRpRE oPERpIdME Céftiprite@ b get ed
Two Types of Antigen-Binding Subunits
Target of A Target of B A B Application
CEA HSG hMN-14 { h679 pRAIT; cancer imaging/therapy
CEA In-DTPA hMN-14 | h734 pRAIT/cancer imaging/therapy
ED-B fibronectin | HSG L19 h679 pRAIT/cancer imaging/therapy
ED-B fibronectin | In-DTPA L19 h734 pRAIT/cancer imaging/therapy
CD20 CD22 hA20 hiL2 Lymphoma and autoimmune '
disease (AID) therapies
CD22 CD20 hLL2 hA20 Lymphoma/AID therapies
CD19 CD20 Lymphoma/AID therapies
EGFR IGFR1 Solid tumor therapy
VEGFR1/Flt-1 - VEGFR2/KDR Blocking VEGF/PIGF binding;
solid tumor and angiogenesis
therapies
VEGFR3/Flt-4 VEGFR2/KDR Blocking angiogenesis and solid
tumor therapies
CD19 CD3/TCR Lymphoma/AID therapies
CD19 CD16/FcyRIlla Lymphoma/AlD therapies
CD19 CD64/FcyRI Lymphoma/AID therapies
HER2/neu CD89/FcuRI Breast cancer therapy
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with TF2 in LS 174T Tunor-Bearing Nude Mce IDg SD

Time post-TF2 16.5 h 17 h 20 h 40 h Tinme post

- 1MP245
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0-94—06r 4504506490 P6— 0 02— FTunoryw(g) 0279
HER2/m6u 142 Q| eR2 0.113 0.362| 0.232 D.356 [pbresp cangisherapy
HNFrapTo for—tte pretat geted 9pmirc-pept T de (T VP- 245)
CD30 using TFEP6%ime post- 0.5 h 1h 4| h 24 h| Lympyms thergpy
344—831P 11632 11521 Spleen 374 10921 7054 1773 .
CD33 ki dney BEP#472 11 2 143 127 WO 2p07/ 075p46e iyl leukemia (AML)
PCT/ US2D06/ 046367 Lungs|142 474] 10626 [ 7% Bl ood
132 665 é% 36 39526 Stogmach 63 |25 169
EGFR 135 "o1| ERfint . 283 355 11447 12546 Lg| ST IR erby
24131 22 734 Tail 113 378 164135 298804 dhakl &
EGFR Exanpl es$ of6§ConrpI exes Conprised pf Two ry%}ae of i
EGFR Antigent Bpyigi ng Subunits |Target of A Taf gélid noBtherdBy
Application
EGFR CD89 Solid tumor therapy
P{MSP-1 CD3 Malaria therapy
HN CD3 HNl1,4c¢ | OKT3 Tumor vaccine enhancer
HN CD28 HNl4d4c | 15E8 Tumor vaccine enhancer
EpCAM/17-1A CD3 Solid tumor therapy
IL-2R/Tac CD3 Lymphoma/AlID therapies
CA19-9 CD16 Solid tumor therapy
MUCI1 CD64 Solid tumor therapy
HLA class II CDo64 L243 Cancer therapy
Gpz CD64 Neuroblastoma therapy
G250 CDs89 Renal cell carcinoma therapy
TAG-72 CD39 hCC49 Solid tumor therapy
EpCAM Adenovirus fiber knob Retargeting viral vector-solid
tumor therapy
PSMA Adenovirus fiber knob Prostate cancer therap;}
CEA Adenovirus fiber knob S11 CEA-positive cancer therapy
HMWMAA Adenovirus fiber knob Melanoma therapy
G250 Adenovirus fiber knob Renal cell carcinoma therapy
CD40 Adenovirus fiber knob S11 Immune disease and cancer
therapies
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128 128 WD 2007/ 075270 PCT/ US2006/ 046367 HER2/ neu
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Tablearutmplrs o] (i mPIERcs (R PSS 51 CL% T KR 85 A PEED dpipcing and

CD30 CD64 Lynph her cute nyeloid

| eukenmi a (AM.) %T’?Fei. %ﬁ%&ﬁ%&' d tunor therapy

EGFR CD64 Solid tunDr therapy EGFR CD1-6 Solid tunor

therapy EGFR CD89 Solid tunor therapy PfNMSP-1 CD3

Target Mi aria t/ber apy B Application
CD74 | hLL1 Rap (N69Q) CD74+ Cancer/AID therapie
CD22 hLL2 Rap (N69Q) Lymphoma and autoimmune
disease (AID) therapies

MUCI1 hPAM4 Rap (N69Q) Pancreatic cancer therapy
EGP-1 hRS7 Rap (N69Q) Solid cancer therapy
IGF1IR hR1 Rap (N69Q) Solid tumor therapy
CD22 HLL2/RFB4 | PE38 Lymphoma therapy
CD30 PE38 Lymphoma therapy
CD25/Tac PE38 Lymphoma therapy
Le” PE38 ' Solid tumor therapy
Mesothelin PE38 Solid tumor therapy
Erb-B2 PE38 Breast cancer
EpCAM PE38 Solid tumor therapy
CD25 dgA . Lymphoma therapy
CD30 X dgA Lymphoma therapy
CD19 dgA Lymphoma therapy
CD22 dgA Lymphoma therapy
CD3 DT390 Graft-versus host disease
CD25 PLC Lymphoma therapy

| Gp240 Gelonin Melanoma therapy
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Table 8. Examples of Complexes with Two Different Types of Effector Subunits

Target of A Target of B A B Application

IL-4R - -4 PE38 Solid tumor therapy

- IL-4R PE38 1L-4 Solid tumor therapy
I1L-4 IL-13 sIL-4R sIL-13R Asthma, allergy therapy
1L-13 L4 sIL-13R sIL-4R Asthma, allergy therapy
VEGFR-2 - VEGFa1 Shiga-like toxin | Cancer therapy
VEGFR-2 VEGF1z1 Diptheria toxin Cancer therapy

ED-B ILGF-1 Cancer therapy
fibronectin
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CD30 PE38 Lynphonma therapy CD25/Tac PE38 Lynphoma
therapy Ley PE38 Solid tunor therapy Mesothelin PE38

weedwr@7i2aomor t herapy Erb-B2 PE38 Breast cancepPCT/ERIOAD46367

PE38 Solid tunor therapy CD25 dgA Lynphoma therapy
CD30 dgA Lynphoma therapy CD 19 dgA Lynphoma t herapy
CD22 dgA Lynphoma t herapy CD3 DT390 G aft-versus host
di sease CD25 PLC Lynphoma therapy Gp240 Gel onin

Mel anoma t herapy 130 WD 2007/075270 PCT/ US2006/ 046367
X Anti-X Straptavidin ELISA X Anti-X HRP ELISA X
Anti-X AP ELISA X Anti-X GFP Reporter protein

Gol I b/1l'la 7E3 t PA Enhanci ng thronbolysis X Anti-X
Oftaphd 0. ERRAPIGEH CSmPIE¥S WitRONnTHpé bf XnGgentBinding Subunit
factor Retargeting a growth factor X Anti-X Sol ubl e
receptor conponent Retargeting a receptor X Anti-X

C haovvnern + ([ ODOD

Car-boxypeptdase— R (GPER)—FProdrug—therapy X ATtT=X

Target gf@ni ci | | i nan dase ProdrAmplicitemapy X Anti - X
R—tactamageProdrug tHerapy X AmT-X Cytosine

X deani nase |PxsidKug t her|abyating ondetecting g diseasecharinegthe X marker
Prodrug therap j(&)w 049 E, col| beta-gal actosi dase

CD14 prodrug tH e‘?‘é‘p&;‘D Ant i |- RepigsRPe 8% yest er ase 2 Sol i d
cancer therap) IeaEF anpl es .of . | exes with

CD11/34G0D) £ f er e‘ﬁﬁyﬁ;?l of gxgi,gtr%fpegﬁ%lﬁﬁ%ésmmmr get of A

Folate rl-caeg) ?Ex of [B A B Appli Ca'h]eaﬂlg filovirus infection (e.g. Ebola and Marburg viruses

Gpl120 Treating HIV-1/AIDS

IL-6 Treating myeloma, arthritis and other autoimmune disease

IL-5 Treating asthma

IL-8 Treating general infection

CD154 Treating lupus, transplant rejection, AID

IgE Treating asthima

LFA-1 Treating transplant rejection

B-tryptase Treating allergy, inflammation

CD105/endoglin Anti-angiogenesis

Gpllb/1la 7TE3 Thrombolysis

TNFa (Humira) AID therapy

TNFa (remicade) AID therapy

IgE (Xolair) Asthma therapy

RSV F-protein (Synagis) RSV therapy

AlB1 of CEA hMN-15 Inhibiting adhesion/invasion/metastasis of solid cancers

N domain of CEA hMN-15 Inhibiting adhesion/invasion/metastasis of solid cancers
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| L- 4R -
Solid tunor
W@bdoengsz7d her

IL-4 PE38 Solid tunor therapy

therapy IL-4 IL-13 slL-
apy |1L-13 IL-4 sIL-13R

| L-4R PE38 | L-4
4R sl L-13R Ast hm,
sl L- 4R AsPaIrvES2006/046367

allergy therapy VEGFR-2 - VEGF121 Shiga-like toxin

Cancer therapy VEGFR-2 VEGF121 Diptheria toxin Cancer
therapy ED-B I LG~ 1 Cancer therapy
2007/ 075270 PCT/ US2006/ 046367 Table 9. Exanpl es of
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132 WD 2007/ 075270 PCT/ US2006/ 046367 Tabl e 10.
Exanpl es of Conpl exes with One Type of Effector
wondmanrs27dar get of A A Application Cytoki ne r eR€pUs1006/046367
Cyt oki ne Enhanci ng cytoki ne function Gowth factor
receptor G owth factor Enhancing growh factor
function Menbrane bound Sol ubl e receptor conponents
Enhanci ng the capacity and avidity of receptor
CLA?@ggble recept or conponent Bl ood cl ot tPA Enhancing
efficacy of tPA TPO receptor TPO Enhancing the
ef ficacy of Thronbopoietin EPO receptor EPO Enhanci ng

WH%?§§£%§W% rHUEPO TNFa sTNFa- R Enhancing the

rel 133 WD 2007/ 075270

PCI/ US2006/,046 | VWHAT LS CLAI IS 1. A

L. g‘%"w‘é‘ﬁ? %%"%?%ZFS%QF‘%@%?W%P% ag ‘?“éﬁ%ﬁﬂy aAtaphyed to two
a2 fbsmgz InX Nacdatd A oifeﬁe§ | goaDantﬁtﬁE@t ﬂr,&rh@tébgnﬂs@ﬁqiee? different
nd f.qur anti bo r n or_differen
T it e iaetacnt ol A0 b by’ (G BN D Saeirtpihe AD2
MdigdesBuRidMto tRéIBDAPmolBeiket | s bound to the DDD2
noi eties. 2. The structure of claim1, wherein the AD2

ieties arge coval entl tt ed to the DDD2 nvieties
2. JBeGetrs BEcEn foherelnhe 5P Biaiciies w5 cevalpatiached to the
WD infoitties i} digGliide®oa@pr i ses 6 Fab fragments and |
Fc fragnment. 4. The structure of claim 3, wherein
ch, of the.Fab fragnents binds to the sang nti genic
3. dBePuRerareor dian L WS e Sirogiss FRraptionidy by roements ppd 1 Fo
Fabnfenagments bind to a first antigenic epitope and 4
of the Fab fragments bind to a second antigenic

itope. 6..The structure of claj , _Wherein the
4. TheBBGrEpr dr Sonhi ghebine D fanmare Sl fasgpme
ahtigdhioepitepeant i body or antibody fragnent.. 7. The
structure of claim3, wherein the Fab fragnments are

5. %‘gle esﬁ{lce:t%ref oF gpallny §, \gflgrléﬁl 2 of the Fab fragments bind to a first antigenic

epitope and 4 of the Fab fragments bind to a second antigenic epitope.

6. The structure of claim 1, wherein the antibody or antibody fragment is a human,

humanized or chimeric antibody or antibody fragment..

7. The structure of claim 3, wherein the Fab fragments are selected from the group
consisting of the Fab fragments of hMN-14, L19, hA20, hLL2, h1.243, hCC49, 7E3,
hLL1, hPAM4, hRS7, rH1, L49, anti-CD14, anti-CD111, adalimumab, infliximab,

omalizumab, palivizumab and hMN-15.

8.  The structure of claim 1, wherein the IgG antibody and/or antibody fragments bind to
an antigen selected from the group consisting of carbonic anhydrase IX, alpha-
fetoprotein, A3, antigen specific for A33 antibody, Ba 733, BrE3-antigen, CA125,
CD1, CD1a, CD3, CDS5, CD15, CD16, CD19, CD20, CD21, CD22, CD23, CD25,
CD30, CD33, CD38, CD45, CD74, CD79a, CD80, CD138, colon-specific antigen-p
(CSAp), CEA (CEACAMS), CEACAMSG, CSAp, EGFR, EGP-1, EGP-2, Ep-CAM,
Flt-1, Flt-3, folate receptor, HLA-DR, human chorionic gonadotropin (HCG) and its
subunits, HER2/neu, hypoxia inducible factor (HIF-1), Ia, IL-2, IL-6, IL-8, insulin
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consi sting of the Fab fragnments of hWN-14, L19, hA20,
hLL2, hL243, hCC49, 7E3, hLL 1, hPAM4, hRS7, rH 1,

whd@7/0282wé - CD 14, anti-CD 111, adal i nunmb, i nf PCRURBING/046367

10.

11.

12, s

13.

omal i zumab, palivizumab and hMN\-15. 8. The structure
of claim1l, wherein the 1gG anti body and/or anti body
fragments bind to an antigen selected fromthe group
consi sting of carbonic anhydrase I X, al pha-

B A REATSReahar 1 sl B8 G Pfr

%ﬁnm@@n Fotol@19), MABE, MUR21, MUDZP,MUDZSMLGD@,S}ICA@BSNCA%

%‘g?p §ng§?‘¥ ;%R,%giﬂ %gﬁ'\lﬂ ré%ﬂﬁ%%%c&r p33, prostatic

CEAGANEphAERePPS KPRV A RS S, S160PTAC, @Al tenbddin, ITRAIL receptors,
FIt-3, Tolate receptor, HLA-DR human chorionic

dorradieen.cptomsoncyedentrish antiesph HINEE negiiers ARigens, VEGF, ED-B
' ' Esid Inarké, ah bnéogehb nfark

?qﬁ,?%{&lcl nsil?lgI ?I% &4 e%\%%o&é%%%?o aIgCT ] EJLIJSZI(I)O /6046367er oran

gnmmema@t@t 1 (1GF-1), KC4-antigen, KS-1-antigen, KS

1-4, Le-Y, nmacrophage inhibition factor (MF), MAGE,

MdtLof Mulers 1, Mrittr cHEPREng Ve3P mor®lei8&orsaitidagdis
?gggsfr%ﬂ C f%t; PAM 4 ant rgody, n%acent giorgr ovvt ﬁr factor,
wBajugpied $o the ruchuk by witbepineless or paxcopREn linksse: S
100, TAC, TAG 72, tenascin, TRAIL receptors, Tn
el 88 Brd BOSRRRA QFWh%%Pﬂ@e‘ffécﬁﬂtlé ganignodtitatent) Q&h@ﬁpéutlc agent,
anti gens, VEG-, ED-B fibronectin, 17-1 A—antlg
ar@ﬁwﬁm@%ltlﬁmgmfs a r%cm@ea%%%%ﬁ@# “ang“’gemc age“t a
Q:g&?(%?eng RERASKELe, a % \;Nﬂ%iétbf UGt Ca Bfod%é"aﬁ‘eﬁzy&b‘rd hi@ding

npri $ing one of re effedtors-or carriers
omipug}ataeldgm ﬁohe cstl sudfacs ectnporn jatdhelaterog irapunemnodulator, an
Qﬁ%tﬁcﬂ:t a 9@ ‘a ;;lh%to }'&@cta%tlé Bkt ra%)@f a ﬁgﬁid@ g toxin, a
i's a di agnostic agent
td@ﬁtrasp agtntca @gﬁaﬂﬂagneac tibehon ndtraspund ilabeh@an'p apgptotxc agent, a

Afenomecs SRyaRAL S A RRR AR P Pactor, a

drug, a prodrug, an enzyme, a binding nolecule, a
| Tigangicfure oficknbhl 1, sdrefan ther 82@ pntibodyaanshasitivody | fragments have

B B RHRE s el R0 RN ER gBroalef iy @tigens or

apghésast agent, a paranmagnetic | abel, an uItrasound
| abel , a pro apoptotic agent, a Ilposoma

noparti for a tarset
PRIOBRGHSF g1 PIIEl ER 1 e sgy tora re
afbicbaldy conpoysiat sggagzﬁe, belh damtigeaf br itissucesnd cat keastgene antibody
n{?I ecul %asa I@lggisftg%dr aa}%%{e%gat es, cells, antigens or

The structure of claim 12, wherein the IgG antibody has a binding affinity for a cell
surface receptor, alkaline phosphatase, horseradish peroxidase, $-galactosidase, tpA,
streptokinase, hirudin, urokinase, CA19-9, CEA, CEACAMS, CD19, CD20, CD22,
CD30, CD33, CD40, CD74, ED-B fibronectin, EGFR, Gpz, G250-antigen, HER2/neu,
hTR, HLA class I, HMW/MAA, HN/NDV, IGFIR, IL-2R/Tac, IL-17, MUCI,
PSMA, M13 coat protein, GplIb/Illa, CD74, EGP-1, CD25/Tac, Le”, mesothelin, Erb-
B2, Erb-B3, EpCAM, GP240, GPIIb/1lla, p97, CD3, IL-4R, IL-4, IL-13, VEGFR-2,
CD14, CD111/nectin-1, folate recepior a, gpl120, IL-6, 11-5, IL-8, CD154, IgE, LFA-1,
B-tryptase, CD105/endoglin, TNFa,, RSV F-protein, A1B1 of CEA, N domain of CEA,
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12. The structure of claim1l1l, wherein the 1gG anti body
has a binding affinity for a target nolecule,

W@ eopo3i2ve, aggregate, cell, antigen or 'tissSurCHUS2086/046367

14,

| east one antibody fragnment has a binding site for a
hapten. 13. The structure of claim 12, wherein the 1gG
anti body has a binding affinity for a cell surface
receptor, al kaline phosphatase, horseradish

RAURE PR T OIS MARE M PR aeRy, ypomroscon
CD¥EGREABN;4.CD33, CD40, CD74, ED-B fibronectin, EGFR
G2, &250-antigen, HER2/neu, hTR, HLA class II,

%Vs%éurm M 13 %lllx%b}nl 41'1@:& %gant{t}o ?“ragm&k has P %mg affinity

coat pro el n,
Ifex 1Y, 1 Tydssittnale-seciyb-glBine (EiSﬁB&)dl@p@NT/PAm CD20 EGFR,

SR B 8, TRk, L OB G cosPeoss

IADA  aB&ndviruk fibdr kibb,1NF43 cng)roiﬁEA-GpIIb/Hla,)aﬂtadﬁ&e ,phosphatase
CD105/ endogl i TNFa, RSV F ei n

lﬁpmgasq Eles SR pao ToElReRS, BB kinase.
PfI\/SP 1, TAG 72, MJC, MJC2, MJC3, MJC4, VEFGRI/FIt-1,

15. Nﬁ%ﬁ%ﬁm claim YEGRhaveh thredgGlehtibdbe had 4 biziditigeaffinity for a cell

16.

17.

%L%é(;%%&p%%%%?n f?c%p ltk?eﬁgrtf?g I’(]}{emggénl gbcg)fd (;,(ELr EE\UE qi[brgr?esctig CD20,

*@ﬁi@@mfp sk WArFIW, WEF@RM&@ VEG@HEV'KDTPNE@B?/FHA
CD20 | GFI R, VEFGRI/FIt  VEGFR2
CBMN%@’

wg@%m @Dao P33, REVIZP- CAkvjzs;ﬂ la\d 58y ilk7R/Tac,
c%&?s‘- koRRe 1, VLR 2341 REQt bS50, 1%17@/ Pkhea, @EKYUANS, HMWMAA,

at ase, hor ser adl S Eel‘ OXI dase,
(@) IME3 ggatdnggt@m, epA GRITY B arsl hxggaéem @t legsti gpegntibody fragment

n;?ﬁg% aﬂﬂ'%t Té?ﬁle F‘%‘é %’q&} QledidPhr ??n]ﬂ?le W &nRistifg of

finity a cel
slustﬁmum—mcmgbglysaiee(di%a) andoindivine- FRALprdons pslﬂ sudaggfantigen

eiStse e M EGRRER e Scpaeiopp PR, JoB IR, VEFGRuPIL,

GDBGFREDZOR, WEGEEF AFitHNOIDS., CIBpCAND44,-AIDI9.1TIB2, and adenovirus fiber
| L-2R/ Tac, CAI9-9, MJCLl, HLA class Il, Go2, &50,
D72 PSMA, CEACAMB, HWWWAA,  CD40, ML3 coat
protein, and GPlIb/Illa, and wherein at |east one
aI‘lié sbﬂdwré phAdilanntl, whascia thy Jad! agibefly has h pimlitg effifigreiter for a

e el e i g o e PR SR s 1o Sphprolsin and
fopIBINg!dr ot bissoladile gelactes Glope ﬁecgrétﬁpmﬁslikeumrmﬂkahne

consi sting of CD22, CD20, EGFR |GFIR, VEFGRI/FIt-
\hosphatagophonyeradish peraxidasediygalaetysidgse @aé@tngnaseDélrudm and

aRdkRISN AN Wikrdih BefeastdiRRintibody fragment has a binding affinity either for

a cell surface antigen selected from the group consisting of M13 coat protein and

GplIb/IlIa, or for a biomolecule selected from the group consisting of alkaline
phosphatase, horseradish peroxidase, B-galactosidase, tpA, streptokinase, hirudin, and

urokinase,

The structure of claim 1, wherein the IgG antibody and the antibody fragments bind to
the same antigen, said antigen selected from the group consisting of CD14,

CD11/nectin-1, folate receptor o, gp120, IL-6, IL-5, IL-8, CD154, IgE, LFA-1, B-
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16. The structure of claim1l1l, wherein the 1gG anti body
has a binding affinity either for a cell surface

waniwgesr7eel ected fromthe group consi sting of PVI/BSTO&V46367

18.

19.

protein and Gpllb/Illa, or for a bionolecule selected
fromthe group consisting of al kaline phosphatase,

hor ser adi sh per oxi dase, 3-gal actosi dase, tpA,

st rept oki nase, hirudin, and urokinase, and wherei n at

| east o tipo r t | pdi_ng. affin

svorer. o OSlndiglh, GRRPIEE ThER oL Bl A e S A, ana -
AbRiah §00BASti ng of ML3 coat protein and Gopllb/II1la,

or for a bionolecule selected fromthe group

t f al I i ne. phasphat. h ' .
?i%%a'ég ‘fl@%bgﬂ ?fgg} ‘glgggg a?‘t%lﬁsg% iu}cp %’[S %&aﬁgégpfragments bind to
e atetigen c@ﬁfd»matﬂnbﬁg bﬂ@wommzz TOP26/0MNMA; CR2GHLA-BIRY AD22/CD74;

wher e| n t e I G anti bod e an gnent s
IR Yf’éHéﬁ’t Pd%rpab F%f’aﬂ’f f’%gng&{:g ed from
t he gr oup consi sting of CDl4, CDl1/nectin-1, folate

(/6 GRBIGW comprBMg?0, |L-6, IL-5 [1L-8, CDI54, IgE,
LFA—l, (3 136 WO 2007/ 075270 PCT/ US2006/ 046367

ypt 05/ endo I | b I I TNE S
5pr%lr affine algRnircat) 1ohier Sl ekl S g 4and
structure of claimb5, V\hereln the 1gG anti body and the
ant i admipisteragtbe stutiundto Dsubjént withtd dieease onsprditionns
of CD20/ CD22; CD20/ CD74; CD20/ HLA-DR; CD22/ CD74;

wher%g?a‘{e ln@ ot ndY {Hel'ﬂy%u e e H HEQiRhse drobiffehA  19.

20.

21.

22.

conpri si ng: obtai ning a hexaneric stably
tethered structure accordln% to claimyl; and b)
Advei meod of slpimhkd, syharein the disase i AgnEition js cANGET or an autoimmune
qh§:§§e or condition; wherein the structure has a
therapeutic effect on the disease or condition. 20.
The nethod of claim 19, wherein the disease or
Ghedimettnd pE claimca?, wiheesin dbe slismrsmer candiigaels gapcemrgd the IgG

%ttllﬂggy Qhak %‘t 'Tﬁa?sp onWNG¥ BleNadtiRafi $EAGO hal ANGnHirNaffinity for a

I'S cancer an IgG antibody and/or at |east one of
tthmo&mssdwdﬁ;d dntipgrsatestedafsom the goiupoasisting of cahpnig anh}’df ase IX,

g]%r@a- ngeﬁﬁt eﬁ3 a %ﬁg&g nﬁ@é&ﬁg ti%g l&’f P %flﬂﬁda)g ''84P733, BrE3-antigen,

’car’boni rase
fceAaam,ocBuncma G, gbn, smlcs feR14, o@DAsscmol. sd@1, Ea22, CD23,

éé%g,?b@ol &Eb%gn QB%@S%%?S,C@E&L ég?%é’a, ?;%9%)’3 C(%%, colon-specific
Gatigen POEBARNDCEA CCBACANIBY, CERTAMO6.JDBOR, EOF38, EGP-2, Ep-CAM,
%&r&_ﬁ%%e,%&[_ag r%{ol_{? E%_ég_ é‘n’q'xsgégz E&%ﬁl{, %%Ngﬂdﬁonic gonadotropin
(HCG) and its subunits, HER2/neu, hypoxia inducible factor (HIF-1), Ia, IL-2, IL-6,
IL-8, insﬁlin growth factor-1 (IGF-1), KC4-antigen, KS-1-antigen, KS1-4, Le-Y,
macrophage inhibition factor (MIF), MAGE, MUCI1, MUC2, MUC3, MUC4, NCAG66,
NCA95, NCA90, antigen specific for PAM-4 antibody, placental growth factor, p53,
prostatic acid phosphatase, PSA, PSMA, RS5, S100, TAC, TAG-72, tenascin, TRAIL
receptors, Tn antigen, Thomson-Friedenreich antigens, tumor -necrosis antigens,
VEGF, ED-B fibronectin, 17-1A-antigen, an angiogenesis marker, an oncogene marker

and an oncogene product.

The method of claim 21, further comprising administering one or more anti-cancer

therapies in combination with the stably tethered structure.
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Fit-1, FIt-3, folate receptor, G50 antigen, HLA-DR
human chorioni c gonadotropin (HCG and its subunits,

wokR2/n2a) hypoxi a i nduci ble factor (H F-1), |BCT/UE2086/046367

23.

24.

25.

26.

27.

28.

29.

30.

31

IL-6, [IL-8, insulin growh factor-1 (I1G--1),

KC4- anti gen, KS-1-antigen, KS1-4, Le-Y, nmacrophage
inhibition factor (MF), MAGE, MJC1L, MJC2, MJC3, MJIA,
NCA66, NCA95, NCA90, antigen specific for PAM4

g?:l%:quﬁgg% ﬁla ggg‘irﬂl % O\é@%ﬁé %@é gl%%ﬂy 'r&gﬁ’rgsafgehaq?’inistering a

cherasthierapeTRAl Lagengcept orayfokine, antradjetion  therapy, lmmunotherapy,

e IR T N S e ——

agentogeneicd ereisioalr, an oncogene nmarker and an
oncogene product. 22. The nmethod of claim21, further

n ancer
FATBALSLAS A SO0 8P indBE B dBlotf g s o inain
fﬁrutytfwrahapaa?i WD 2007/ 075270 PCT/ U82006/ 046367 23.
The met hod of claim 22, wherein the therapy corrpri ses

AT 5 TR BB S A g v

I ocal I zed hy ertherm a, laser irradiation,
ahe |m%thg¢ of ek Z%Melerths bepfen d$ atmheé.tgmn agd:nt Fhected from the
e 0 of t
raup A dl%fs{lﬁggdr%g#f%nthﬂgg%g n1c erlt Q%;-x?m erap]pup < ggent, a cytokine, a
ﬂa}g, ea. pRsinughea rtvexlhoohmfenzymem al olfgamhl:ieou@e)npr r&lidigotope, an

%u u'ﬂ'aﬁnt ?Hal@oq Enﬁ‘ tht?‘ 1§ nant a?nt{ E%alﬁa%%%\te %}1 i'agg-g’tl?%ag %gantt 8 hormone, a

hinda@g rmOlsahle,caehlpxﬂr anpblymer,g nomicetleN i Kpbsvan®fa aAnoparticle or a
anth ﬁg %g agent a chenot herapeuti c agent, a
a prodrug, a toxin, an enzyne, an
oI i gonucl eot i de a radi oi sotope, an i munonodul at or,
dhe anethbd atfi dainan9 anhicrein tad disgaset or ashdifibn 1§ ungall by a fungus, a

Qr npne blndlng nolecule, a lipid, a
eg%ir?el?acwémﬁﬁlg%flpgmsﬁ ‘I'i posone, a nanoparticle or a
conmbi nation thereof. 27. The nethod of claim19,

Whe mn'tlnnd bEcldins é¢9.swherircthe dideh oor condititsaid ahiutbimmune disease.
fungus, virus, a bacteriumor a parasite. 28 The

[ di sease or ¢

T B u“f SRR LR AR H IR
antdyasiyrandrentibp dy ftagmenseelucictdson the giajupabnaﬁtnﬁg of #f6-CD74 X

[ gnent ect.e omith )
BP9 SRS SR AR Pl SO BB ancs
RRg latltx-JZQ X anti-CDD2 antkCGIPR0 XERHEOCDR0] dntic0D2 X anti-CD25, anti-
Eﬂé X antl-CD25 anti-CD2 X anti-CD147, anti-CEACAMS5 X anti-CD3, anti-
CEACAMBS6 X anti-CD3, anti-EGFR X anti-CD3, anti-HER2/neu X anti-CD3, anti-

CD20 X anti-CD3, anti-CD74 X anti-CD3 and anti-CCD22 X anti-CD3.

=

The method of claim 19, wherein the disease or condition is a neurodegenerative
disease, Alzheimer’s disease, a metabolic disease, a cardiovascular disease,

atherosclerosis or organ transplant rejection.

The method of claim 21, wherein the cancer is selected from the group consisting of

epithelial cancer, mesenchymal cancer, hematological cancer, neural cancer,
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DR, anti-CD19 X anti-CD20, anti-CD20 X anti - CD80,
anti-CD2 X anti-CD2S, anti- CD8 X anti-CD25, anti-CD2

woK2annis2@D147, anti - CEACAMD X anti-CD3, anti- BENCSNH6/046367

32.

anti-CD3, anti-EG-R X anti-CD3, anti-HER2/ neu X

anti-CD3, anti- CD20 X anti-CD3, anti-CD74 X anti-CD3

and anti-CCD22 X anti-CD3. 30. The nmethod of claim 19,
wherein the disease or condition is a

neur odegengrative _disea el BfouBedli=S 035Hhofha, gli d
R8BI ™ ag%’gg’e,sargocgf ?il:égr\/o?g%& ar di sease, Fiiphofha, glioma an
alyemescl erosis or organ transplant rejection. 31. The

met hod of claim 21, wherein the cancer is selected

from t he .ar oup .consi.st | 6 dhebdidhe.cancer,

ﬁe@gﬁgﬁfﬁgfa‘ gﬁlg ra,(il eglrsr% oﬁg%lglltgdg{ Jﬁlcerg' neur al

cancer, 138 WD 2007/075270 PCT/ US2006/ 046367 .

ehr aibtaining aretabhotetherehstrustite apeaiding) ta slamel, Whegria thealeG

| ymph d ite 5%@ Qell, antigen or tissue
di agaﬁlglglg crll}éggldgiqgggs etorgxgelgﬁl i %?%ﬁoséohp | sfeﬁa’: ea) _1ge

obt aissodigted wdttathle cohéition med atkenstomgrstibedo frdgmgniinds to a
claim1 rein the 1gG antibody binds to a target

nol edg]mﬁggﬁ%tggi te, aggregate, cell, antigen or

tissue associated with the condition and at |east one .
ant i dodiyisteragntbn strottuostotaosudject urgaetsd iof hpvipg arlisggye or condition;
adm nistering the structure to a subject suspected of

havi 9 rgrf‘gat% 0550 RkhikEONd; 183 ShaHiRds ©oQhe at least one
tcﬁe z{szgnr%glsgéu | ecstha 2El‘l‘}lagncgsti Cc lﬁgﬁselnq{a‘hat binds to the

at | aedodphiegmentidanddy fragment; and d) detecting the
presence of the hapten bound to the stably tethered

t%ﬁ F Ugdedlifre B gtkgs Red QEBL héﬁﬁ:ﬁ 88ut td the shdp} ®heréi fructure;

ssue assocl wth the condition is diagnostic of

the presence of the disease or co_ndidti on inthe. . . .. .
whersiibjaselizalEm, off e Bt SoRSSEP APemicd WHBYIBF fopdition is diagnostic of
the ﬂr;;ags%hgr?of fhe WYaN08! EshdittorBindhagmyedt ¢ radionuclide, a

I'C resonance 1maging (M) contrast agent, an
ul trasound i magi ng enhancing agent, a PET i

: . magi ng. . .
33. Agermethad P gleimsiZe Mhergie e hepten 1 GAMMELEd f? a&mglﬂ@émuchde’

a magnetic resonance imaging (MRI) contrast agent, an ultrasound imaging enhancing

agent, a PET imaging agent, a fluorescent agent or a luminescent agent.
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