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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 c;;itopes.



instance, a bispecific antibody with binding sites for
a tunor cell surface antigen and for a T-cell surface
receptor can direct the lysis of specific tunor cells
by T cells. Bispecific antibodies recognizing glionmas
and the 0173 epitope on T cells have been successfully
used in treating brain tunors in human patients
(Nitta, et al. Lancet. 1990; 355:368-371). More
recently, a new class ofbispecific antibodies terned
"bispecific T-cell engagers" (Bi TFs) was reported to
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from the other forms, which even if feasible will not be cost effective. Furthermore, fused

2



generation of a production cell |ine nore problematic.
[ 00061 Anot her nethod for producing bispecific
ant i bodi es uses heterobifunctional cross- linkers to
chemcally tether two different nonoclonal antibodies,
so that the resulting hybrid conjugate will bind to
two different targets (Staerz, et al. Nature. 1985;
314:628-631; Perez, et al. Nature. 1985;
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subuni ts containing the fused conpl ementary

i nteractive domai ns appear to have nuch reduced
affinity for their target antigens unless both
subunits are conbined. [0009] Discrete Vii and VL
domai ns of anti bodi es produced by reconbi nant DNA
technol ogy nmay pair with each other to forma dieter
(reconbi nant By fragnent) with binding capability
(U.S. Pat. No. 4,642,334). However, such
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sufficiently stable under physiological conditions to
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4 two different antibodies (VHL, VL1, VH2, VL2) |inked
in an orientation to facilitate the formation of two
potential binding sites for each of the two different
specificities upon self- association. [0012] To date,
the construction of a vector that expresses bispecific
or trispecific triabodies has not been achieved.
However, pol ypeptides conprising a collectin neck
region are reported to trinerize (Hoppe, et a]. FEBS
Letters. 1994; 344: 191-195). The production of
honmotrimers or heterotrinmers fromfusion proteins
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that are easy to construct and/or obtain in relatively purified form.



SUMVARY OF THE | NVENTI ON [ 0016] The present invention
di scl oses a platformtechnol ogy for generating stably
tethered structures that nay be nonospecific and/or
nonot bnctional, or may have nultiple functions or

bi ndi ng specificities, and are suitable for in vitro
as well as in vivo applications. In preferred

enbodi ments, such stably tethered structures are
produced as conpl exes of two conponents, referred
herein as A and B, via specific interactions between
two distinct peptide sequences, one terned
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NB101.i2000;i70744-748). In altemative embodiments, these naturally occurring systems also
may be utilized within the claimed methods and compositions to provide stable multimeric

stmictures with multiple functions or binding specificities. Other binding events such as '
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structures with nmultiple functions or binding
specificities. Qther binding events such as 6 those
bet ween an enzynme and its substrate/inhibitor, for
exanpl e, cutinase and phosphonates (Hodncl and, et al.
Proc Nall Acd Sci US A 2002; 99: 5048-5052), may
also be utilized to generate the two associ ati ng
conmponents (the "docking" step), which are
subsequently stabilized covalently (the "l ock" step).
[00181 O her AD sequences of potential use maybe found
in Patent Application Serial No. US20003/0232420A1,

{ RsEBckEd oh @ity anlis bt e/inﬂf%ﬁ&pﬁ{r%i&?ﬁl@ fthade B

r ef er ence. 1 1n exe enbodi e
c BhsBhAtes °d&°15‘i‘dn &3 ?‘b&"d ¢ U SA020081,10% é%%rSOSZ), may also
| beldilivgd & @Wafsmmmmssobﬁnﬁg‘mmpamw(&er‘d&ﬁm@” steBy, MhicBQre

! QurSubhtly WabfIBE0 U@aﬂﬁ&{z@ DEEAGELI g or chem ca

conjugati'on via a spacel group, resulting in a

S t ., hereafter referred to as a. As the
o8, B Fovepss PRI bee BGTR MEnS eot Aelicafoniecial No.
aUsSa0a9s/023242p4 1, ithesnticotegtad edtich fis iagorporited BérBmiby reference.
conmponent of a binary conplex, B, is produced by

| moksnng eﬁﬂnﬁ@y&ﬁﬂaﬁﬂﬁ&st&c wﬁp&e&wa Sarydonplex] &f £lpkdidced by
ﬁ? r§e%gent‘g eanl; %ﬁg?erl n tor chem ca Ib

con1 LFg Pon vl a & SaRrEfuE? rEIEERNP P Y¥tFegpmbinant

seneineeringor sh@nisd) conjhigation Visarspacef groum desuhmgs:: D stribfe of A/DDD,

f iRgdafteRterdedl B LiaTRE ke
%ez:t éa}?ék docki n slfltb%%lﬁ&{cgluﬁglgﬁg}tgt}ggtlﬁﬂ‘%%’m formation of a

RPEPHEYCT 3 e erher comppnengofahivnyy seroples. B, ismmoduced
diy linddhgzan dh b sdgoerfoe tantha phécnesol oLB pfefrsd GOIH) B9 decBinbinhit-

I [ [ din ent Is furth
s%}labl 1 2ed Wi tﬁgcg@g%&e B@nfsp%’cg}; ‘gn \{‘ E AP F‘\'? S B/AD,
Jisesafter refered (Ros %M@ﬁ@h&‘ﬁh@mﬁmﬂﬁaﬂs@mymeﬂm a; creates a
eoakiRg Siteforbifldinip td the AT e staESoontifed tn B FGHHtSin\UGEM {assoclatlon of
efflgbgomx sthe |t|al blngjlnglnteractlonsg
" the reac "H?q%‘ﬁ’glpf’?dl" dn ¥priqus embodiments, this bmdmg
syerd i mmsyabmzaman a Bybspjuanti re@nc:yeat@mentrmcﬁa & twb

,l se ences
%@%ﬁg{\:ﬁfﬁr DD ’ﬁl’rg: B%%Fv{a?% Q@ngﬁg er acti on
iEciRK 25 el Pinding ipterscfions eriew e retive iﬂaolmms f lignte site-

pecifiyeBy. t hereby forming a stably tethered structure
that renders in vivo applications nore feasible. The

imbj Byb&'&:ﬁ@ wﬁeﬁé fe'é&lhééf £ s@ég% 1b&ABLIR thlifin L;_de and AD

uncti onal (f ties precursors
e Gn el r %w&#é)?dfthahvdwmﬁmctmbewfpecm kg can be
codposniatenivia distlfide biidges/theelsy oA B 8iablgNetBéred SAlcHIFEMat renders

dul i ture,
St 12y IR e shnd
tirel PropsEties ofAID tvechreqursbismeahda. t Bresiavesnrs de@niwde of any prior
it BEWcSﬂU @mﬁ:@ﬁltx@ﬁ 0th 8s m&‘ue%ﬂﬁu{aﬁbﬁ ofBl)eatQ:res %J é&fgﬁ Msciosed

esul ting conpl e

%b""c bss‘)éad ot ‘%“%ti“&b‘l‘wlé?ﬂ%‘? &9 P‘%‘gsé’me?c@fl %\’*‘e’éﬂ“’d to either
@mmﬁel@ and efrain@hftepwirds. Chhle tw6 pRSuSGs cihiles beths sdnkdld = B) or

&E’l@reﬂ{@l@m VER 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,
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precursors include proteins, peptides, peptide

m nmetics, polynucleotides, RNAi, oligosaccharides,
natural or synthetic polyneric substances,
nanoparticles, quantumdots, 7 and organic or

I norgani ¢ conpounds. Qther non-limting exanples of
precursors of potential use are listed in Tables 6-10
bel ow. [00211 In addition to the use of disulfide

| i nkages for preventing the dissociation of the
constituent subunits, other nmethods for enhancing the
overaII stability of the stably tethered structure

Eaﬁhb contPoufkasd e?nonW%ihﬁE%xﬂﬁ?&%F%ﬁx&gs of

agent or methods_t hat a commerci al ly avail abl e or
uPesntis] vierelistedin fay) é¥$%%ted for such purposes. A
potentially useful a ent i s glutaral deh whi ch has
b ez 1Windaskdifion sete pasrot diswlffekinkeges forgreves %&‘ég diggociation of the

n QQnsQQiléﬁJ sﬁmdxt\! toﬁ%ﬁ Qﬁtha?ﬁ?r &ﬂhﬁdﬂt é&ﬁbé &vc&llf&‘;@il?ﬁ obifie stably tethered
Cross-iin n C St | en u S orm

C By of Sepifed B gmblE ot S iskhg eBerk OO AR o are

2 Wmemllskwﬁﬁple or yged in nofeaich @y bs selepted formmch nmval A
%&9@&& W a\éhxﬁgs A RIh MR, VIQSEs bBk \Oﬁelafus&f ot ﬁbﬁng the

units proximty | ah eI|n tec g HE fituent
o RERYES S PPV, e T U B i T S i ponstiuen
etsutaimts fahem Bl conjiF96s (SBlvi il el i) Techosl Biterhmall 2004; 42:51-56).

t%{éetl}?/o cm:f%&g %eggydg %89@%5 %&%Lﬂ#ﬁos@lmf pf‘Jtem
b sm!mNP (@119 isp Pﬁ’l’ftW Iabeling fgekniaustha epleyapigher "ﬁg‘ﬁ ftageed
apN!téx& dF)m@P&@.l e:nemsalar DRELRSE1L$5) ot N-terfipd ly€inedlycine-

" Bistidior e Rl Ghosblny S8 MSchtiek T Db a0 0804} VTl tags
t SindBNi (1P| by érphwbm ¢Ma®edﬂmm4 nmnmj) Wemmmdpwé Abat is

5 é?éag}e?g%nguﬁﬁﬁg a LdRiefyl df. )oﬂah@é)rgdcad'ns, ﬁ@ﬁ@ﬁh \pFBtein-protein crosslinking.

t
o Aspderiepd i HICUF (ahefrigsscba oo s ot odpiins) e
Nﬂlﬁ(maﬂ)sﬁtlanﬂﬁﬁxmﬂﬁ@ﬁﬂfa@ﬁma@mmeugﬁ Yo indioovqyretein-pratein

g St Sm%.n% ﬁ?%lg‘j%y’éi 1%‘%3&9 B?oc'ﬁh U»Pc‘Jé g&%%‘rigl%g? ;g%géro‘éo-égzd?

oy Bdifcased Wm@m Rhetpically erogfrtinkipg peptide,

S s aew?otffghh&ﬂex%l &Solé&ﬁgsﬂ&le@ éahewh hythsmmd dngQuch
in al b. compl ex err

R B g P BToD SERP I R B (O YioaeR o

23-35 bel ow, hexaneric coqg%exes may be forned t hat

al@922] Infeere prsfstsdcatopdiments, drckpsedinmmere deail i Exsgiplsdids below,

MRYRehehe E:&Hﬂexd‘s Q[ayﬁ% ﬁf’ﬁle& thaﬂﬁ'e ditls hrivneshetific b ﬁspé:ﬁic Such
FIG 11

{t
PR e e ity o RO WG 26, s STl i, a3 by
mayachingene BDado te@chmme élm@—wg a%mnﬁaltﬁnﬂqr ‘afgls@rm;efcm which may
Ohfag bidd DI UdnfihRE Fal irh Rt oafer D@iﬁmmgated antibodies or

fragnents, to forma_hexangric co dlscusse
i pnthedyfpemensss t%@mgﬁlewm%ﬁa@a‘éénn?\ﬁ glsa‘fss% ig Fpmpley 93 33, such
hﬁibamibd:xﬁc eobigiceifie heshamicRbgplexesishond hixfectiibding 4ffingyahd increased

ﬁ,ta,%&% 85k hr D ARALETs 4+ %&amm&@%mgwﬂc or

'ousS nonospeci
bxspeclﬁc 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.



bi specific hexanmeric stably tethered structures are

di scl osed in Exanpl es 23-35. However, the skilled
artisan will realize that the exanpl es are not
limting and a variety of antigen- binding or other
functional noieties may be incorporated into the

di scl osed hexaneric structures, discussed in part in
Tabl es 6-10. 8 [00231 The skilled artisan. wll
realize that where the above discussion refers to 1gG
or Fab fragnents, other types of antibodies, antibody
fragnments, or non-antibody proteins as discussed in

bgsegﬂ%@k.heps%&wmmg BHRA L Eve £08.cS0RBS 0. 106 or Fab

tet structures nay se varil ous C

kSYR?@iPﬁ*P@hb‘zﬁﬁﬁoﬁéﬁgg’ fagmcots, @fnbeep@rody proteins as
Cdlfﬂi)ﬁd%e m fore dE1@il bYW iHlyde sdbstueR e Thé desbl AP ructures may
react. gmw t h k%mag act vat eq) Latel e and
plasm nogen activarsre ﬂ’ bf@mgﬁ'ﬁs?“sm Rialiis %'%%‘H’F components.
f!igrtemple ladispécificantibody fegctingvith both mguvapau @nawettand tissue

I RAkh Q&WQMF (tPASRo i@ HtDnf p?‘é@xt\ﬁﬁxlﬂﬁ?f a r#noé(’y 1Ql¥|bmng

rU|t|n otga?noustPAto t he
(PNai Pt AereRtion buc Alsg copldissole exieRg Alot ‘139’2??““8‘&1%60@99“3 4 to
sthejzihhplet sirfacy @w:loslt etlad} BioeorfupaRIGlsnn IOA, mt&-emlpe&amy tethered
st _an inierna . .
Al bl iy L EONBR AR YhellE cp Bl i pfpatzing

t unor assocl at
{eRPTPStastRted 2ateen (Fich 8n GBI inkpd \aaUdxin fach ssd umeleésg)rwouw be

seluaklt faraeld@ive WalvrOsf thdWBxin@X a&ubpmé eFbdt RNl As88ly

Ny X ey RO
aolgblg mmeumf@edmtm ErILaB (¢Ihe 3Rpwopltibe afpotentidl thetipeutic
agdrk for 13 fingomhid op @lle@%}p oA GEBE c,%%?p%@iﬁzls&b aﬁ gtgxrcmre

treati ast ergy. exaneri C,
SO0 PR/ Bl b (inibits Shosld s asuplrotive in proventing clot
aforimaGBh tHan bﬁleFﬂ:b nid:ﬁgﬂ&rtt(&e@k’@ Defltobt) 61 Calit 2805 4s\Re to

| h h
LB AR Rl bt LR e 3o B el i asoioble
eampanefies) rTN?ptrm Sregyldeed doreyefficAcigtsclat arrestiigTENE than Enbrel (Amgen)
5 th! G bt 6nt GO Rl S RChr kL | &rt&,%m%r% énnm,%' s (AID). '

conmponent of TNFa- R shoul more et |caC| ous

in than Enbrel en thetreatmsnt of
@RE% o':lga ar ?’ﬁ'& 5% Iaa &P s@{’j%éia# H’tcﬁ’é‘F ConivLAtTHFarRosed of one or
RipreedibeiorsoArmyiers LipRaDtg]a stEbly tetheriedratd:ciize. Digksefemtbrs or carriers may
BOHHRRS td the Brab1 3 kedirdd thidtiee SRR ﬁ&%@ﬁeﬁw g§€iﬁengll§' 3P Example by

re effectors or carriers |inked
e s Sy b TPy linepibe rebghorsd
dtiunteed With atfive spécifility fored dissaslassddidted tafgt SididWEond specificity for
LRy Bl lipCAUB R UelchunchOLs SXBIR Rl S0P bERhting

cross-1l1nkin pecl
TRt intgnded amplications |ﬂ}e ‘tf@l"??é sy be sqwmitfmne a digighéstia afént, sit

tﬁ&ﬁp‘duﬁb agdny, afcﬁém&h%ﬁm %g&ﬁ,sacﬁdn@its&gpé %gﬁﬁiﬁiﬂ ggéit, an anti-

sec ef f ector and/ or hapteéen

PR enc?% gﬁ@ 1“!’%’ "31’{“9?"‘%8’8 fLef Wr?ﬁ@ﬁ“@ef-‘b%zyme»
bibediegvaiplegule, arligamdfor ptcelh defaca pbptant ltaor, bl im@ i @ddalator, an
diE@MJﬁi%le%ﬁbé Q&xggncfx{e,om)}?t)tgd@&&%ﬁtlﬁ&l %%gg L % *A%,? ea“ctohé?ast

gent, a chenot her apeuti c agent
aﬂﬁﬁiﬁ Wéma%ﬁ’?c labgl, apjlfrasound fabel, a pm-apoptotxc agent a hposome, 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



angi ogeni e agent, a cytoldne, a chenokine, a growth
factor, a drug, a prodrug, an enzyne, a binding

nol ecule, a ligand for a cell surface receptor, a

chel ator, an i nmunonodul ator, an } oligonuclcotide, a
hor none, a photodetectable | abel, a dye, a peptide, a
toxin, a contrast agent, a paranmagnetic |abel, an
ultrasound | abel, a pro-apoptotic agent, a |liposone, a
nanoparticle or a conbination thereof. Mreover, a
conjugate may. contain nore than one effector, which
can be the sanme or different, or nore than one

(é?%xﬁb &F dxﬁ%ﬁtcﬁff&ﬁﬂs bR cﬁﬂﬁrsg:arlﬁﬁﬁmbbe%esdﬁtfufx feQithe conjugatc When
ectors. and carriers. can al so e

O SrRE s MEHOn Pira iR SR B eR e complrdea o B meta,
r egidht dan ge cithey rdimbetive or Evradibactives Cojegatemwplagimcanicrhare also
a f&lale@imgmeﬁ R 3BerdtCoridehiGlic 6AHLARGLE ¥Rc@ins for the intended

non- r adi tive. njugates containing carriers are
aleBR}icatiefst her |ncorporated with agents of diagnostic

or therapeutic functions for the intended

afipN25L b epia enbodiasyts, the effeetorsion casritre thapbp edministaged to a subject

ChAGG by RihokabilS, gﬂwaﬁﬁe AT B 41 Skt e R Bl
e iy Tochete e Papatebe e s bl s iethped allapayo toesiz

t é, igreaampleradiscased tissuy shek af p ieora@he effestosy @rbatriprs thay be added
S YR Eqdendy Q\d%lk&&?@ i b QeAbdafifed sfaﬂlvy tétﬂém@mg Where the

dlseased tirssue such as a tunor. fectors or
¢ &FPGIRICE CAREETE ConipRated tQ A FXICHTRISH sychaqﬁa radipppiglide. tiys preteggeting
t enctHod réduea tha Seichiicdxpysuraifiiersatieaits toricity,mlloWhey sprbfetionately

ef f &l 8Lty ag%’&é ené cfé th%Q%g&&?tg ?v.?e t(gmgmi A&egﬁﬂﬁg&t may be

as a I onu tirn

re@u@@éer c@ysxmﬁpeal@ww ered strnstusesiffase pireudation before
t Qchinliskition?d iRy thspBtaBle R6MRAE! TRABLRINGAs 6 RASWH indBd & arv&w

i e 18, 50 R o R

NCandenf HI266 €992} oA gxetmplanetarpdtable cowstructesayfhagen structure of X-Phe-

. : .

Ak poRyhck sty A PB) b0 Blobi L0008 Ak fucic con,

delsqkqﬁ?r@éa( qrrY ged #1591t acifl gatipn chielagegpat rejygining X on Ygars! whersin the
rdHadd ﬁnﬂaeﬁoo‘ﬁnafsw leabt ok diagrlosfic ordherafolfi€ &dtioh,landRB one or

g%%%g elrageg 8{ g%@fy%o&%{ tggrtaz?ekl)l xg ag%gg, Jxarigl,{&%ghc a tg ao\é%nzaymw The
L ¢ie&48iB) agonfTapuld bes fori@Gmle; SARID, NP (1D, PHEDC BB Oue(ID),
| eedmd @saﬁ), lraa(xﬁ), aSlsh, e, aRany; RehBlists ofh radidl, X seRfl efemplary

I D I e -

dtha gox@pdund 1m1udeh e hadaeidi caticathlatr ocdxdhicicidahelatir at Xof ¥, and

CR&L@% gpthg fen%ﬂﬁ %l IYy G.P(P&ﬂgelk B%%@Hxﬁé}“awl C&gns&s ?t least one

stic ag en or enzynes.

c@‘aw%or thmee%aﬁﬁoe, ar@@e P9 9 Dy etrelqtqd orrs;xmcp!}y bound
Pﬂz(axla dutic aBél(tsl Wiagnddic bhonts, ofenkyrhds) In &RL HnbMuxEﬁé' thé A subunit

[ ons or a radic
rgmmy L b RS B i o s
X eonitain ¢ bBGIngBitd for-ah pHEHB@) caryier or)a-hpidn coviegated tb law effector or
cgapqund includes a hard acid cation chelator or a
oft acid chelator at X or Y, and

[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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nothing at the remaining X or Y; and wherein the
conpound further conprises at | east one diagnostic or
t herapeutic cation, and/or one or nore chel ated or
chem cally bound therapeutic agents, diagnostic
agents, or enzynmes. In such enbodi nents, the A subunit
may, for exanple, contain binding sites for tunor
associ ated antigens while the B subunit nay 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,

i ' ' ' t.es are, sui.table for use in a
Sl A HeRlent B RS 540 onfia i s dommeins b e or
apisrary aegsfach aropstnpt s matgoniugatedie ah additiarab fitnctional agent, in the
C 84164 hhltleSasNReRT 2 %‘iﬁk&%ﬁb&&p %t@&a%@ tHiSe Sty Hz@xeted
used for .thera epe such a construct is not ° .
coOnj ugat ed 1o 8 I8 OB T mprg fenctioneh peeatsde enablqdiggpestic or
s theepertierpplications h Zhepiditionhlngen nixglbe dovakintlp Gidlied to the stably
AliRFddatrbMdErleY usidd @8 Fertib Al wnr;r%%%&af& istiigs] UCLUr €S can

e tunc

be derivatized wth one or I'ohal agents to

e ' i t herapeutic applicatjons. The
o8P P anh e Bhe o by T Bk b ol desoiine dagnosis andor
stregynent of pdisaseer other medignlawndigom gSuch panditicng Al include, but are not
CRAjtei0] daBfer,CBRNGVELdulaP Biseatl Q&Yeﬂosé{@o&g@ﬁ%@ n&ﬁ'gdc%gncraﬁve

st.abl Hzgither,e .structures may include detection,

R T N R A T IERER e A —
ndsgensgitioponflinuancy Buehdisaans] CrolnrsdiseRye, wlB&rhintoolifis) theumatoid

adrfhrifiQlsarchiidbid, 8dnhe; i ovascul ar . di sease
at Ner oscl erosr s, Stroke, ?’ﬁ{é‘bof’o SR enson, pRoriags, corieal graft

ARERaPrRsovascylas glaucema,QslemWiebber §ynsleeme syyobardial wigicgenesis, plaque
dieabistilarizatitr, RBRBLAY nedFiiitA RimatilRGRBEY2LI frauma, telangiectasia,

infl 0 di sease, Crohn's disease, )
Autf%:né)? i \}‘é‘{n}:’sq 159 sb,m‘f'ﬁgﬁmﬂs tatefl pichfogic inflammation, lung
 Jibresis, arpyloidosis ordamdransplatresjection, egpavesiold it fibosS bOWound

' laB8h.S, Ccorneal graft rejection, neovascul ar

gl aucoma, Gsl er-Wbber Syndrone, myocardi al

j ' ue ovascul.ari zatign, restenosis,
10Zap Rt RS R 1E 0BT S oot i pmeomtions may be of use
fetrent grteisimusesliscaseerngly i 4duteddiopatint thrombapytipehie @aFpura, chronic
fdibpaafié frdBsRGlopéREp hnGositfh! &AL u -
filﬁkg 0Si S .qn}/?%)g%gs?‘g?&%r%gﬁaﬁg%%%gnt re gc Olr%ah?g'asmw
FEXS: S AR Py BYIBerRstes sy lupys mepbritis, thenmatici fever, pobygkaiiular
syndprames; ulllons pearibigbidiguntenile dibteted inst1tt0S eRns $PPBleAM Phpura,

: to treat gutol ne., ..
ORGSO, Byl 3o, Palab il st Al disse
Fermaiold aribitis AEtiple splerpeis irrwoidbris mivermtivopditis corpthierpalmaltiforme,
ToA RsphaipyBs, ol Yarte By Ot o by SR 8 BondPHE@S HA6AL Rture's syndrome,
&%ﬂ% m};t m CSI.U us erythematosus; |upus ne F}rl.tyf‘s,

T euma%f‘%1 CPUTRPS SIS YR Primary biligrredrhasis Haghimoto's
erreiditiy divrototionsin sdlerodirelo stheanicmitive hepatitis,
FRRAGA RS JosHY, P Ehondnitis, Fw%h% valgaris, Wegener's

st - streptocqccal nephritis, e Sur It

0
ga&\gvagfaﬂ MEFOEIONF REPRRAY oMY tepkie tateal sclerosis, tabes dorsalis,
giant cell arteritis/polymyalgia, pemicious anemia, rapidly progressive glomerulonephritis,
psoriasis or fibrosing alveolitis.
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rheumatoid arthritis, nultiple sclerosis, sarcoidosis,
ulcerative colitis, erythema nultiforme, |gA

nepbr opat hy, polyarteritis nodosa, ankyl osing
spondylitis, Goodpasture's syndrone,

t hronboangi ti subi terans, S ogren's syndrome, primary
biliary cirrhosis, Hashinoto's thyroiditis,

t hyr ot oxi cosi s, scleroderma, chronic active hepatitis,
pol ynyosi ti s/ dermatonyositis, polychondritis,

penphi gus vul gari s, Wegenefs granul omatosi s,

menbr anous nephropat hy, anyotrophic Iateral scl er osi s,

tabes dorsalis, giant cell g i s/, alg

Db 5SS cxpheriash s RSP U S oL FASRE inHamatbry nd immune-
gﬁ@ﬁgmwbgnﬁghmximﬁthﬁsmmmaﬁpamnm;dm@xggwngorammxInﬁus
Alopfickibh b stailnéy b0l B 1S RRAMIRIB sk e Yol R GRE e

. Tl ng amat ory I Mmun
dgrevReepRFistingrof (44) @e@@é@mﬁoﬁf*@“@?‘%&@a%’éﬁé@@m system, (B)
p&k@n&mlfwaﬂqcpg&mah&t Glctofsang edimplbxﬂexit Pig8latory proteins, and (D)

Li.cal t abl
38%@ s%%ecié)c?l a’? cza%g C%neiéﬁgrﬁ &d}sggﬁlgtlog)pleer or |
oWith apathplegic m%amsmrmﬁ yé%f@fl@eﬂmr F?eeerc et A Méc) At
Sné&t &8 oféx%)targe@ a0A) B 8¥\(J) BultaB16 coninatic Ay GH tagaa bre described in

1 B ARurPR s e, LA L Jidh BBt 200 Sl pvttnons
Wd'mehwﬁe’gm‘mowpﬂ P edestion pf lnﬂmmafar)pmdﬂ@m’gp-c

%gﬁﬂﬁ'ﬂ)%e&re ﬁ?&ﬁ&{samm Pithb1b i€ ah@bieabsid /1d3Cncde the
no Ieast one.of the targets I's

(Rptents Bf wgw ete)mwgaﬂrfta%ﬁwéme Brfsiference fhbeipentireyydbe are
cisiaflarthmatotyneffectoSof tRainnatk inlppid systtd onwisieh itelbifdjag molecules may

ll;iédz%gy ﬁéggyrofdﬂlaﬁﬂ} Qﬁ'? @ﬂaﬁ{r c?t kxﬁQ Q%rox e{t&g’ eﬁ%thgﬁmhne or

tion I mmunot herapy and Det eCti on

| ervaﬁm&ow affftor FRSERIG: Smjblegrip OMe%g%cyfohnes include
lmfemess (Pighesiity Briup 8b0glo@inNgIoRIe Iesi, SLaNIL-5, IL-6, IL-8, IL-
C&, grfis and PI? 8 %Q:E}nef‘e:é ﬁfl?r%ianl ch ar ?{a‘ct@?c‘]’;he&ofqn%ee%cmde CCL19,

n’by re erenc
PEOL2HE LaBrMEBrly RANIES, MIPdA, M%—IBnﬁT&bé 8 Miiknb 1B+418¢ GROB, and

bt M. PRoihMEnRADS e@ﬂctﬂ”e&%kﬂr@ﬁcﬁ@é’lbm Gﬁ’(eﬁ&iknb@ r&eptor), IL-6R

proi nfl anunatory_effecto t ok
vt SRR He L SR Gniz gt TR Oy SB R iegRn 1 ecepton
r{a6 ¢8R (intsdiedldil1 B rggeptbn)f | ammat ory ef f ect or cyt oki nes
include MF, HM3B-1 (high nDbiIity group box protein

]{))0301 Pifie Bindin Ejﬂole&uﬂe’ﬁso thdy react bpeci®i ith athdast dné.coagulation

ROt i TRy SR ‘%ﬁ“” e A’ e R

hdtedulk, readtsspedificatiAvitttat leasiong cothplement fCRMBr compiement regulatory
%E&é‘iﬁ' éd%ﬁmmé&r me%fnsﬁ;n% fs&&apxe@éc&dlm ufé%mp

(|nterleuk|n réce (|nterleuk|n-

 reeepnae] 54 €5 L3R Citneu S R 5 Hiababap e 1opcts spettically
(Vitd ze&dn@mm l'd_guraeﬁﬁ piotdis), theasathpl d!tieﬁﬁag\(latﬁf)ﬁfrbteiml@wfeﬁﬁly is
sgﬁggt% 85)“ [?%]ODI{;&?€$%&90%5 9619% %nﬁ y react

|caI ast ohe coagu ‘act or,

F{Gﬁatln me?{ahyerﬁsﬁﬁh@mf Bfelsb]y(tdhdre® gmichfr&rmwbe JusOto &lerapeutic

di pent s
trcatment of cancer. Itis antlcxpateg 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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nol ecul e reacts specifically wwth at | east one

conpl enent factor or conplenent regulatory protein.
In preferred enbodi nents, the conplenment factor is
selected fromthe group consisting of C3, C5, C3a,
Cab, and Co5a. Wen the binding nol ecule reacts
specifically wth a conplenent regulatory protein,
the conplenment regulatory protein preferably is
selected fromthe group consisting of CD46, CD55, CD59
and nCRP. [0031] In certain enbodi nents, the stably
tethered structures nmay be of use for therapeutic

%ﬁ@[&z‘%mg ial GHES r&soeglhta? 5%%?4 ge{%at g decsch a awodgwg

unor and any t i“geh
Lympbema, lungcapesr.ap u%lwélgfr@ﬁ W@-&Imm'saymb@ma, multiple
t aiygleinasrehdd &W&eo%ﬂdﬁ anckry pRABRA ARG, Stk SHLIBnorRE Y& cancer,

I S uken1 | iary cancer, breast cancer,
”é&@@%&ﬁﬁ%gﬁgﬁr ag%aPy Yfphocyti c | eukeni a, chr oni ¢
nous | euk n1a, colorectal 12 cancer,
Elpﬁaﬁeg?wems@aﬁ pntigens,thatmay he targeted inplude, hatare aptdinmitedito,
C eantxmic ankipdiglei I, A3, dntipg@ispediftic foungs &RIB6EY, BrE®diliged] D1, CD1s,
t Eﬁ? Qs D 1E U5 1d0E8kh rbxle g%ﬁ% gﬁb& @%?cb CD45, CD74,

ancer, ovdrlan

2&98%% Cbéf’q B DRNGARSHNCAOD, LG mwbumpr GEALACEACAM-S),
camew-e,rmtsw, BGFRY EClPald HEP-2C BREAM, é%ZimRz/ncu, hypoxia

T TIITE T NT AD T DEC

lmctomleaMAQEancMU@ MUCHBBICH) PiADOdyantigen, PSA, PSMA, RSS,

B 108 'E&Gl?@eﬁb Q@Jsmé\gg%@ CDS%@%\&!@%%& @%%gl), 'ﬁpgrgfgen,
%‘f’%"%&%‘“ﬁi‘ S»rmg‘eﬂecmwgem@ﬁﬁd plaganta growth factor
S(Bh]iﬁ); tklAG&ﬁgﬁ@MWg s HERZ;Er?- nediX3fan oncogene
ke pfoloogene E'%d?%d%@wé?ﬂanemﬁf%sfxsz%mmm tumor
59013?96 antigen inclydp Mjaukamh et 1 (2605, Maawe Med.(INEPOR; 9 MNAGESeld et al.,
Nh4§ds, CWC@ancmg?’W: 5: AN emuoﬂﬁ&et Eﬁ&oo?%zm%é?coz

3,3 é\%? ?14; %I%enlfg H @9‘)% )n.o?rzsngplﬁurlgr&d@giér§3) each incorporated herein by
Teforvsen -Particelddp peifatedantbodiarats niayt@oceitlfek @l dnt, monospecific

QD88 With ¥EG e SRS BDR0 IF EYLS 6&&%@3{@“&5@%@ may

17-1A-anti gen, an angi ogenesi s mar

P?‘!fF’é‘n"e‘t‘?‘PY?}em hispesificrgartaict wish Risding sites dordwtje@B20 and CD22.
product, and other tunor-associ ated antigens. Recent
{2033} Othepembagiments mex owicamaaktianis Ifcg‘mstmg’hdlydﬁﬁoer,Z&Hoaﬁia, or

(@ﬁtg%ﬁsmune(d?&%r 1dr:%§eu‘r{5_fe‘3t V?Bdrgu:lnsae%%g 7%5 5\.‘% B&J\fgil osaF&s ofa

digbly |t°“‘?%‘b%§'31° whererho %s shte %@e@sgmqumanmw et
mnphbme@ugemnd SR thekiddibD sifef theSRthréAERF BREA{oGHe same or a

Cery, P quJarI refer
Eﬁe&gﬁr@%}méﬁé 5*{& gl'.h oot ng"r E sxt t gé ggfsf‘f“é epitope, or
%Mﬁ@@?@%@hewwﬁnrg the stegp mxs@mﬁmet GIIBZCD& api4, CD15,

eped, Ry cesh oebsE r&msﬂ@ms COPSECH39, &S Epa
e n th bi ndin sdesﬁa tgynb I?&[?Z%D%
PEGhid Epq8hE5E
hg D £S5 Sp st Eprad Eot 4. B7, MUCL, Ia, Ti, HM1.24, HLA-DR,
tenascin, VEGF PIGF, ED-B fibronectin, an oncogene, an oncogene product, NCA 66a-d,
necrosis antigens, 1L-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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[0033] O her enbodi nents may concern net hods for
treating a | ynphoma, |eukem a, or autoi mmune di sorder
in a subject, by adm nistering to the subject one or
nore dosages of a j stably tethered structure, where
the binding site of the second precursor bind to a

| ynphocyte antigen, and where the binding site of the
first precursor binds to the same or a different

| ynphocyte antigen The binding site or sites may bind
a distinct epitope, or E!l epitopes of an antigen

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

foin 3045, 2030300 m23Boms S8 L2, 2005200 i Sms G per

B G e oS BT R

HLA- DR, tenascin, VEG-, PIOF, ED-B flbrog
oft3glhethenembadisegisn thestebly tetheredganctyiss may be p 5P S frept nfection
aRkith @athsgeniclorginisrhd, Gdch abMaterid, viused\brifungl. RBk dmpifark fifrigRhht may be

d T.
ﬁfA ﬁ%zc:(o%r)ﬁrln,s ec:hg]gﬁyﬁ’&pgﬁzé%éng Ig@%’ S}Z%gothnx scigzﬁﬁckn,
nﬂmttgvmner@rm@t Everidieidesdtyaitis. Hiytoplgsme eensidefiyry Blastomyces
Sfiglhﬁhﬂdtp&g Cdjz@ﬁz!i glgg&n} lozla,ae%ws' {nhisﬁt 1ﬁﬂﬁddlfu6{aglnﬁnﬂﬁ<]§dcﬁcxency
ose 0 m 1 gra ot el er 0S or
Y. FEps s S eTE ISR RIS g RREa PRE el papitioma
t eirfhapeltiGsth vioisirepstitisg vios, $indaiggrus, deline é@kamfv@e& iRgp virus,
%&p, VA HRGRR b 5%911&%@ s{s@mfmpa@ ; k&pirdory \ét,ﬁay&asms,
ungt . wapary unm at nma treate ncl ude

VARKCULTRMICEH LR A T BT
soﬂﬁga&mmmnmGhypﬁmnﬁnmu&aﬁﬁ@ﬁmwmﬂummimmtwdmommmmhwkmma
|rnn1t t ic chori . ege

R oy P AR A R AR WA, Wi O MGG choriomeningitis
i mm dlu tangve Yimsu Faeroplagybasterje mslp%%ac(w vythrm Peeptococcus

Vh d‘l§otza9 [pQUdn‘dgbﬁzhar SRdpRSTOodE pﬁgeﬁeﬁfﬂ‘sma\bbh U¥gisseria
uwanh Vi dggt itis vipus, L zwmm%BC
vg?'t%' o rg%f‘e’(ﬁ f"ﬁ’é’”g’ ’éﬁ PRWKER” %" P ’Fie VITUs,

P Bkepanewiapa8iduningme dissasespirachets, Ifi’skrzdomon@saermzmsamdycobacterium
VU R, é&cezia%%B,ltaasaw{;&baéeénsgﬁub@myas&l&aMymwwmmr y

rvirus, varice Zoster virus, Dengue virus
Vi r,us, ..nmeasl es V ru a 0

Tkjog’g% ] Xlldgﬂﬁté?ﬁt Limite, & variops cratiodim %gg § t:rﬁ \"/’fljjer%tllf‘-ssorg nﬁacorpomted into the
| stutilp feittered\stcieres MBYPETRKSe 8¢ ONBTE Disteirs, sichiaan b@qttmal toxin, a

#lmoxlé'd}gpbﬁm\!h ﬁU&uciWWé) 'ﬁN&QQtS@ﬁ?ﬁw&hﬁ aneemomA,

rus or hlue tongue, viruys $ cteria |nc% %

ERHem P PERLRD, Eolgfice PbgR . BpufORiereh Xeioni, Pseudomonas
kagiomﬁi, Ranpirase (R#)] Rapp(N6SQ),FE38,0dpas DI 3RY, BYEL &, a cytokine, a

SC

o n | d ? ggl\(}l’lg eo%&séo gent,%%ﬁ@éénngx%h@eq? Dl\ﬁ«“é Ss%Aﬁ, sIL-13R,

cocc 871 nfuenzae
BVEGF 16 ﬁﬁ’ﬁb FBO ;imqmrﬁtm)_y@t@rssfé&sé as,eaL 2B SRS a fluorescent

B&%&éﬂp FRGASRARH #6hB0 8 8cFVVN 86Ha% b @khdbBly.| epr ae.
cel'l a abortus, Nycobacterlun1tubercuIOS|s or a

Mhgs8 AR emt{q%%éé,}ség.dﬁ BRLUGR AR abbdf ol Bhim bk Q1 oPH Brecursor
Sorahiybetattathed tch mhln tﬁhﬂr@sstxwatyr% tﬂ@ez e@heanewgﬂm ggents of use
P08 ApiosHE, badfodathid 64 latid masPhi &hti-REGF antibodies or peptides, anti-
placental growth factor antibodies or peptides, anti-Flk-1 antibodies, anti-Fit-1 antibodies or
‘pepﬁdeS, laminin peptides, fibronectin peptides, plasminogen activator inhibitors, tissue
metalloproteinase inhibitors, interferons, interleukin 12, IP-10, Gro-8, thrombospondin, 2~
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plant toxin, ricin, abrin, a ribonuclease (RNase),
DNase |, Staphyl ococcal enterotoxin-A  pokeweed
antiviral protein, gelonin, diphtherin toxin,
Pseudononas exot oxi n, Pseudononas endot oxi n,

Ranpi mase (Rap), Rap (N69Q, PE38, dgA, Dr390, PLC
tPA, a cytokine, a growh factor, a soluble receptor
conmponent, surfactant protein D, I1L-4, slL-4R, sit
-13R, VEGF12i, TPO EPO (erythropoietin), a

cl ot-di ssol ving agent, an enzyne, a fluorescent
protein, sTNFC-R, an aviner, a scFv, a dsFv or a

NRABABAI st daQP 3Oskisdcd- x%fatlﬁ EIP,OcQJbEI?iQ&?‘aon%PTle GM101, Marimastat,

anti - angi jogeri ¢ agent ormpart or

pREEEQTAR BY ysu&nhatﬁwsﬁema@t cisefero-alpba.theBtimyein hh BNBI345156E, 16K
Sﬁrbueﬁxufregmdilg eifdhidey tARddmidE) PeREARTEncAFRANdIn, AINFUFR), endostatin,

R TS R T G
ot exwnipopyelingr anti bodi es or pept| des antl Fl -

anti bodies, anti-FIt-1 antibodies or pepti des,

| [0A371i In spiid pmuohampdihxehrspam ntorqagrapealas ageatsasich AOgRidin,
AERURL Apa DD bRl Sind, RS H o TEh B SR SRS oygteny
(RHERBBFBramRtotizcing] Wﬁhmamustm celebrex, chlorambucil,
Rispldtingirinbtetal (@Ped 1) rsqsws Barb@;ﬂitb@&lh&iﬂlﬁ@kidl%%&aﬂude,

: St at at e,
ﬁg (])u po:\/gﬁa%a ) m?‘f‘ 8‘?‘ ‘ﬁ‘ét Apqyrogide, daunorubicin,
FiKANShEYEE, dmmm@?‘mﬁ%mﬁmh@mme (2P-DOX), cyano-

trhétphél ol ddReruBieR ! %bfubldin HBcurdfdY, %xﬁibﬂ:m % hRicdfife, ethinyl estradiol,
endostatin ﬁgc i taxel, accutin, atin

ESHSPGTRP ctopeiids lopeside B‘f“é‘?i\‘fi&?‘ﬁp"s Fasphe. t}ﬂxafx@pefFUdR),
34 &'t-@-ldloléloyl}FudR FiRsdOY) Buddrtdd/ fluthmidz] flbdrowrhdiE ﬂuoxym&sterone,

g{ﬂﬁﬁé,‘ h?dm%gxg%teﬁgg% &gag%cﬂ Wea,aig?rq{a;%i i os%am%e L-

apli azar azac n
[SFRAFEIRASE, G%W@zbm‘#m%wdgwa&m meirenrp gesterone acetate,

adgeahe asaad, E’nelxﬁﬁﬁﬂ,txﬁ&hﬁﬁ friné %—ﬂWﬁ%&ﬁMt@

ARl %ﬁmf%ﬁ%)%wgﬁx“%g aggggggmg bRSreds. prd
pyshthehios,phclitixdh pentostatin, RBI-3, sathsﬁndsmmpneocndmﬁ_tmﬁeﬁ,l taxanes,
i, il DR p @gﬁﬁgﬂmﬁ%ﬂggy BHEL DhlE mi g@p%%ﬁﬁdsﬁeﬂbpotecan,

examet hasone éstr dox
srasil mustard, §eiG8dsy Us?leﬁtwé yingrelping, vingsisting, nmmqmonmclease
doocmasth) rpLR 1, DiYase r[,l&hlﬁiy[bogladdum&%dﬂrA,Qﬁké\*&H Ghéiviral protein,
r est radi est,r anust
%%18&% 8811&%&%%03 g T i oOpo¥ Fé ‘gﬁﬂ%ﬁﬂéf‘%“n“
phgﬁaylpmw}?ear( m@@m RNAzor Mb@dxa@gy Khquspﬂ RngyFiigatRaidited to or
fdcogaradd iR, a stdbl} RIMeAA strhidtw@r ouraci |, fl uoxymest erone,

gencti t abi ne, hydroxyprogest er one caproate

@ggwwgmmbw&ﬂreu@'na,fhonaﬁm%e%edma&%r APLNASS: ofuse of

covorin, tenustine
PRI Bt ag ekuse Foinduqscpppipes of ditsgeedicelld. Exeterdetsils may be found in

Uliiﬁt gﬂa?hﬂnpxilm&ﬂﬂitbﬂﬁéﬁdn% 2605@5@791%ﬁt OBkt ?ex{ of which is
e el
Ploity f«avaelanhgmrsebe:b&fmm théSous dcmsxseemmmn &€D3, CD8, CD10, CD21,
ED28PEBZR T rds, EBYE)CHH) cD33X@BSS cD40, CD4s, CD52, CDSS, CDSY,
CD70, CD74, CD80, CD86, CD138, CD147, HLA-DR, CEA, CSAp, CA-125, TAG-72,
EFGR, HER2, HER3, HER4, IGF-1R, ¢-Met, PDGFR, MUC1, MUC2, MUC3, MUCA4,
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taxol, testosterone propionate, thalidom de,

‘'t hi oguani ne, thiotepa, teniposide, topotecan, uraci
nmust ard, vel cade, vinblastine, vinorelbine,
vincristine, ricin, abrin, ribonuel ease, onconase,
rapLRl, DNase 1, Staphyl ococcal enterotoxin-A,
pokeweed antiviral protein, gelonin, diphtheria

t oxi n, Pseudonobnas exotoxi n, Pseudonbnas endot oxin, an
anti sense oligonucleotide, an interference RNA, or a
conmbi nation thereof, may be conjugated to or
incorporated into a stably tethered structure. [00381

VR4S TRERS NGB e@»sg mebm%i@laké %'aﬁr Bf&F, ED-B

structures and nmet h use sane that are of use

t Sbrangeine teapsie BIYLS: jA &F“?%‘ﬁ%é‘ﬂ‘yé’@F?QQ %Frﬁetmafétatrpgu‘ar
Maghbbdimfentsxstabily tefblerSd stR@tvendf udpiol indiiet goptdsisivhdyxatnprise

r
:\%?3061 r%%g?agt e ‘eéf eFIL E E% r gf %?‘Ié‘&}(céh&g%d%P ruct uarngg()dﬁ%‘yor
i a%‘cﬂ@ dients shestabhy tethgredjstrpetyre gy camprise
abiemat s o€ &dtPOD T4 R @nd-0020aHTTEATS bRi-CDY2,3hti OP22 X anti-CD20,

%“f&% %ﬁ%éﬁhg@é&?% %&%ﬁﬁs anti-CD2 X

CB7-CDES00!i-CPBE, antOD2S, anGESIN7X aphi-SINRY, )GRACEATHMS X anti-CD3,
%tl%@Acm Fanti-CB 3 Rti-EERR x 4160503 Hﬁﬁi‘ksdz@l:eu 3 anti-CD3, anti-

c- Met, TNE TN
R B g e P S i 2 o R s TG e
f ielnbodisets the stahinthered sBRkide mREBe a cwnbspacific armyltisigsific anti-

S té%zI@n&ht L&D é’g@ LHALSR RAd/b %‘Hléﬁﬁ ?}%ﬂl&?{l{&m villl realize that a

y tet er structure use Opt 0OSI S
nERplEE Y tethsTrd SireatEP "ﬁﬂf’?‘ﬂmﬁeé%“mﬂiab“ indipganoieties that
c Bmﬂpfot exanliplimﬂdhﬂaént%mkpéﬁmﬂhaablzb adcasz &tugeﬁsg dPiIRA{atively may

referr the st.abl r ,
18 ur e qe ¢o x&s orf a gneaglg anti en—bmtdm&n So ot?r E Fll?_gxegﬁth%same
anplkoP@DBmomﬁe@mbxdlmmsr@mgmem thim@idzed ox human antibodies or

gﬁ{ntllbo gmexﬁf‘fnhy b &R vel ﬁ&fx 'the%tﬁ@ﬁctnlﬁﬁﬁé&@zj(gn&scDZZ), LL1
o et o Lo G BER oo Aol oo X
vy Rﬁﬁ? g@ﬁ? ti- CEACAMb X
2 Hm ’c ant |IPE€§€ D#‘Am ant| - aERIZ/ neu X
[ose CEEG. ﬂhbws n%@miﬁ DDGEBxenaﬁt Th&bidried Bdgherdelin DDDI1

?ﬁ%o@ﬁ%m BRI N AP SrP BT en Ry o Rle of

nbwospRIEAf DED@r(SEIQ P Nep2)differs framt PPDCHROe twoarninGBRid residues at
apin-tAidR and/or anti-CD74. The skilled artisan w |l
real I ze tﬂhat a nulti vaI ent stably tethered structure

en- hi ndi s t hat
%&5’0’@? 2})?‘ 3‘%*"’ ‘Q‘F‘% erent epi ﬁgpes o'?°dtesﬁg uepERef AD1 (SEQ
olD BO2?) @mmeippadsto Aé%faist whaqhm apesiplimingy Rlkessingtivepeptide reported

Mk b REFoRRPAIAS AN sBowih OIS @G HEROR)NMI Ng Mo ety
that all bind to the sanme epitope. In nore preferred

t .
AL ERE e BRI e EREPRE B BT 0 e o
th:esnwawrea@rréechwmg-mﬂdwm lpmatmva:@%) LLI

[0042] FIG. 4 shows the design of the N-DDD2-VH-hMN-14-pdHL?2 plasmid expression
vector.
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(anti-CD74), L243 (anti-HLA-DR) and A20 (anti-CD20).
BRI EF DESCRI PTI ON OF THE DRAW NGS [0039] FIG 1 shows
two exenpl ary DDD sequences. The underlined sequence
in DDD1 (SEQ ID NO 1) corresponds to the first 44
am no-term nal residues found in the RIMof human
PKA. DDD2 (SEQ ID NGO 2) differs fromDDDl in the two
amino acid residues at the N-termnus. FIG 2 shows
two exenplary AD sequences. The underlined sequence

[ 00401 of AD (SEQ I D NGO 3) corresponds to AKAP-i s,
which is an optim zed Rl1-sel ective peptide reported
vvit?mgst of 0.4 nM Also shown is AD2 (SEQ ID NO 4).
[ 00 FG. SFhewoxscham S H Bink [ 0

N- D%g@g@% ngg%z aegig Wé h _e%ﬁ't‘%%%gab‘&‘}”é{%@émﬂ@e putative
formed by DDD2- médi at &g fimezization BB) . (0042] FIG

4 s $1ie€ dES) f the N-DDD2-VII-hM\-14- pdHL2 :

pl agjraﬁ eX|6r6 esg%"l"%ﬁe SV@BPSFh.e CtBDPEOVEHMAN B4-paHE D YNEmel expression
sch¥#®fi ¢ di agram of C DDD2- Fab-hMN |4 (A), and the
putative ax structure fornmed by DDD2-nedi at ed

di nk8f45] FIGon sidR)s. i ne Jesi f
[ Hidd)s.a Rl [%L&anézglﬁ]igggg)ptﬁxg ggxfogys:#l% 93{ 9mplex that is

t herofn a Mk [ 4=pdH
100451 FIGo %@rm%’%’gg‘ge‘ﬁ%%%wa@ﬁw WBertbduding conditions
t hé™ & PRiHent T stwnpledimicdaly distifide®RAED, UPON M Xi ng ’
N- DDD2- Fab- hM\- 14 and h679- Fab- AD2 under reduci ng
cor46] BKG. 8 shamd acBlemalicdiagydlogie TF1 Structure’ forned
by disulfide bridges. [00461 FIG 8 shows a schematic
di ANFIE. 9Tk 3 sketdf WP & a sketch of
G ggggwg o .h‘%"g’g Ar anf’glyleAr:r%%gc’gfé BNRPEETSAS efePNia/polypeptide
sequences fof V?‘%ﬂﬁhﬂaﬂdnd (B) Spbemadiirepresehdlion of a C-H-
Sc Eﬁc%dﬁeses@mhameﬁ&e&a&‘ﬁd‘bfﬁ%ﬂdsﬁgﬁf O ovstent I
a BBEEDNL strubGRY) ?éﬁggéfrg,o%ﬁﬁf .monospect i c ent IgG-
( hl%g%al %ﬂéﬁl G 1] based DICoEPinationpkG-H-ADaHIpGagd FioDDD2
%r‘gtrfbkz??i!ps oﬂééﬁm;}tfgm B gg,_ofm?; N8k g bis ec#%s Tom the
‘RIBS. m;swcg{ %nbs Ee céngl na{?l 6’2‘”6“? C?%—'FSA etplyef N-K-AD2-
an iFab-)DDD o Hikics IYPPE“‘i@sseﬂu@hgtfotheaffy Shaltr NIAD2-lipht
| FERAPIFhamefiorepescahtaDbry R AP CIAP IINEIGRS, "
heepryseatationlofd ¥lsfdhge Hn%wt ‘ﬁﬁ‘%fqal n. t& chenat'|
r QR at] ‘gn %;G a > K5211g & the comabination o§ NHE#I¥I-T3G and
repr _esen% SPTYF-THG- 44 Bhosysesisetelies oRAF - £BRIpHHDS shit@VRE (8)
cSfPAEL? ornaidlak oiblsibd Gedidtdnd (C) C-H-AD2-IgG-pdHL2 mammalian
expression vector.FIG. 15 shows SE-HPLC analysis
IgG. Peaks representing monomeric and dimeric fo
PAGE analysis of Protein A-purified C-H-AD2-hL

conditions. Bands representing heavy chain-

of Protein A-purified C-H-AD2-hLL2-
tms are indicated. FIG. 16 shows SDS-
L2-1gG under reducing and non-reducing
AD2, heavy chain and kappa light chain are

dimer are indicated for non-reduced lanes. The
indicated. FIG. 17 shows SE-HPLC analysis o

(A) Peaks representing monomeric, dimeric and trimeric forms are indicated with arrows
;B) Analysis following reduction with glutathione showing that the dimeric and trimeric ‘
. .
Tms are converted to the monomeric form,FIG. 18 shows sketches of postulated structures

positions of molecular weight markers are
f Protein A-purified N~K-AD2-hLL2—IgG.
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Fab4DDD2 nodul es. FI G 14 shows sketches of (A) Fc-AD2
pdHL2 shuttle vector, (B) |19gG pdHL2 mamal i an
expression vector and (C) G H AD2-19gG pdHL2 marmal i an
expression vector-FI G 15 shows SE-HPLC anal ysis of
Protein A-purified CH AD2-hLL2- 1gG Peaks
representing nononeric and dineric forns are
indicated. FIG 16 shows SDS- PAGE anal ysis of Protein
A-purified CH AD2-hLL2-190 under reducing and
non-reduci ng conditions. Bands representing heavy
chal n- AD2, heavy chain and kappa Ilght chal n are

I r,.e
Td &%fz&ﬂ‘f%ggﬁd @?gﬁ%q‘t E‘%ﬁ‘gg% e%l?ﬁ ‘i e a’r e | ° £o&ed to (©)
fofher‘i‘&‘iw @abv anld sedugtion K6 19 $b@ws SBfHRHST @@lﬁs’arofl’mtem A-
Ve pitfied FRi HA20. FAGE20 shows SDE PAGHE Hnlysid 6f sHOWE- AT ﬁﬁlzﬁ “based

fied
gg a %§ Ir(é $lfés & %““r&er Tl Bt 1 : o £ %%“dl\&)lm ?Egﬁ[géftp %id%g‘f‘}dt?‘ ‘gd‘z"““g
f oeonditions Hamlremmlmw hehvymhpio w2, FABD Dharidyeppa light chain are

f oinhfwemsy &W%@&%&&@A&M&hw&g& rﬁzﬂ?é% &g u'id?&ttedt PR, 21

t
i Pt pBpliof bestah, R 201G 83 PRV EHPLO
st mlym 1EGA)IINE band((B) DNLIEHIG. 2ntho B RBHALEmalysik 0f DNL2.FIG. 24

oo DO Gl eI R KON b oL fcllung bl Bpgcing
anggngidices. Bands r%ﬁeﬁﬁ%hcp‘a/rqhwe@%mwmw@ andhiappa light
Sma%mwaluysm SeddbedThnes BandyYepretthtidg DEES badRHe are
3oL Re b HAKEL LI 8 BUTICAY oE RESbads ST hhers ace

r eipfiexehFIGas ﬁwﬁ,—rﬁmmzs HEPNIRIG rza shewpyshe tesgtstof two

C hadinipedtive ELISA 'eﬁﬁelrﬁfén@){ QJ e ERivORRD bxﬁ‘flmg ﬁvxdm&e of
SEOREL AR Rttt Salnf v I@%&%&m&w were

" 2Zosted with 8A261Bt KLL2aTp6H oy Sugnmfl:(llﬁ)loﬂdhbs 6fitile B)S were mixed with

Bl e B PORNR TR G ek T e A ot pemration @

r eé@c Thyleval of hioding ofithe iantiyIds do the poatghsells Beas dstected using peroxidase-
e %ﬁﬁ@@mcsg ahmylg@@ufbpﬂgsm&ﬂn&ﬁ At redufls QD?%:@@ & %

m ? %ﬁ, are sh vvnlnthereducedla
B i gl comias ol e coReRo Bz o HIRS s fibe effecive
t henwomauoedmtmhg lim $@2% inhi¥iorn) oslués vosre dm-fveﬁnhlﬁg Bligth software. The

ana g%@%%ggf\fgﬁp%ﬁi Pﬁg&ﬁ%&%ﬁbﬁz resu ts o?‘gm coated

dYFBéPW @& VeN &F&A%&ﬁ@r@h@ﬁ%éztcea%wﬂ&? EIGH shewathie yesults of
hMﬁ)bhh;lzeﬁnbe BUISAexetifibdts ®Sco areE)M:hLauMdrlﬁmsz‘%&ﬁng avidities

A gLE b At oSl R 8 2 005, o

sand the paentaHgGswWas: yed eo gpmpets fori bidingatot(A) WIB (sAROR 4t iagti-Id) in
t @ ARARO&T whllso? (BPWN ‘(ﬁm @'up M&Qt&tw | nFJG 28 shows the

const apt ,.concentrati he | evel %
offesplt 8t sl cpuntipg asspys °E’6’§t wfsnmsslweb@ee erlls Wt RNLL,
p®&NIL2, HesbdA20 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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conj ugat ed- Goat anti-Rat 1gG and OPD substrate

solution. The results are plotted as % inhibition (of
anti-ld binding to coated wells) vs. concentration of

HI DS. ECm (the effective concentration resulting in

50% i nhi bi tion) values were durived using Prism

software. The HI DS were used to conpete for binding

to (A) W2 (hA20 Rat anti-Id) in hA20-coated wells or

(B) WN (hLL2 Rat anti-ld) in hLL2-coated wells. FIG

27 shows the results of two conpetitive ELISA
experinments to corrpare the relative hA20/bL L2 bi ndi ng
avidities and L riments were carried
oS ARl OB Bishonhns FpRLSF o Saprepprge experiment
pefoeintaghent gfBaudiorells with carians EidDR.eCalsfvare fiated igs-well fies at 5,000

W&lﬂgna?fta 1?%{“. 1%%@&1«3&&) F:b@-folcgé%gg gﬁlﬁﬁ&ﬁ&é@@%&%mﬁ%me from

t fancepitions offrx b dowadp Artimly” als Aheplptes wergiipybated for four days,
t raeat Wi Mms régeutiwak ymzh QABhE a{chsanu twas EdMkihued folNkrfadditional four

cu ure fl asks were
| noc uI at e a(ﬁ'tgr#f%(lp lg&a&iﬂ Baudl tF BRIV AS PRt PEE OD4so for
migireted el sindhetlagofthe mobm eonsenutah@n fIHIDSo ECd (thereiffetive

R S e
e RY Pl e G et b oo Spetimepher mice

Cbnqmglhgmm Bérkigy Iympphoiifio(Dandi)ogeratreatel veigt BHL2 or Hex-hA20. Mice

C MERD) W ORScullde&a i \Zamﬁrl% 16" MaubiSSN (R @ gi d%éia&s 1, 4 gad 7, mice

dose-response experlnent for treatne

wivere adgymigered pithost neer PQ ngef N2 on Hex- W%ﬁmﬂtorpmm ®B-). Mice

atvefe .«Jla&gicfc Hitey/deRdidpett %xtﬁ’? Rivd- 1&%,@:41;%@ @f lot by%fbehﬁ weight. The

ser| | i 0 erfo rom

concent Taf eéinag @?J?“r‘fv pPge {Slmg '\6?511 SA‘P‘Q aienf‘z’n&/rmﬁwvom

thsb@m\AEK’e 31 seavrsthertldtive dossirespoizsg sprvesgdneratadhising alVIVE'S
ﬁfe%uo\’l\@é‘safﬂﬁl @Ammgné &‘ijx %%\9@&5&& 95 tr%:ﬁg& J'vrwgglspectlﬁc HID

ore readi ng

our urs
bouphEL3 b frasmeniodeihiubin o bAS0 D Pd 6 oo etBe 5D (Hex-
fmzmmmpmﬂ 8dth\we hiA20 ¥8G cérltel.| IaPali deNesPpatel), DNL2 showed

COlYoSRld" Rk h%g hREO ':_i}o%sed >E§fl&)28‘g}g é‘% eif grft %&w{lfeaam/e activity than

concentration resulting 1n

Al Gydn Bajirealls (niddlef R)‘Fleléé‘@h hd@8 displageiymras anti-proliferative
Cdétivity, Whﬁb DRA.25HONS $d1f nfi sl Jcﬁvn o&ﬂderﬁ té'hA% o8’ ﬂpﬂamos
u

e ek e

(omg:mq 9 hARSY IgGLIIGE BR ab@ds the bffecttiolf brods-fnking 64 theawsliproliferative
adm Al é@ggﬂ%l t her Q'ydsl Hex- hﬁz(go'gs ssz 'bﬁ%ﬁf‘%lfe B finkdpe
inptstped awéamhﬁﬂ?trve&cywwféézo é:uts,wlteﬁmeuemfaucemem of
tdaﬁgctﬂmebme?% i H&ehA{aﬂt) PIG) 33@0@%@ k&&h@e /&fmlrﬁﬁ £nd|>18ﬁf,2 in
e. Lesu O SUrvi va

B RS e acltRBingh G5 b BioB Ot A GG 1 ot structures were
SWP%?“SIO W 18 Hreenpdaled h\@lansbm‘asﬂ Qand 6%6(1’,‘05/&1" five days. For
e @'sﬁrﬁﬁgsp BRfhots W &tE %ogﬁﬂﬁ rl@{u@ %&b%wgmﬁ IM1§ aﬁlell' dllutxma in serum,

rati on assay. aj
%{frﬁ%‘é @‘éﬂs |%ere foatst éﬂ“\/ﬂ“t 9 ’a‘ B‘r AR Jefiaad pispecifiphinding was detected
fodithranfabti-1d fo LI IgGM@okis DNEN fad @l DRLE Vel A2GhtY §Rbleskriin and
mﬂ%&gﬂp‘fetﬂxppécb@%mdmg activity. FIG. 34 illustrates the complement-
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hA20), conpared with an hA20 I1gG control. In Daud
cells (top panel), DNL2 showed >I 00-fold and Hex-hA20
showed > 10,000 fold nore potent antiprotiferative
activity than hA20 IgG In Raji cells (mddle panel),
Hex- hA20 di spl ayed potent anti-proliferative

activity, while DNL2 showed only mninmal activity,
conpared to hA20 1gG In Ranbs cells (bottom panel),
bot h DNLs and Hex- hA20 di spl ayed potent anti
proliferative activity conpared to hA20 IgGFIG 32
shows the effects of cross-linkng on the

an&dpeﬁzfe@cl dﬁoﬂxﬁﬁ@\(énlcﬁ&?%&d thfed?by b&g,? bR, I%%lﬁu%”ﬂ[,m hA20-
o Rl 85 s By et peSh S RO e

| ggten GDCragtivitytandDaudi qells irsndmeienessay, obne dfttie legivalent DBIS.

Of 1 dlres SEhikiRY d@)@&mﬁtﬁn 1S V@oﬁt BRrs %%%O%mgnse hA20-

DNLI and DNL2 in human seru as determ ne
pi BPeAD - hishishaye R petiviysiny %wow {1l (sbow fhe antibody-

| nizpariestdelhilar ttogidity (ADCCTY) 6HDNDPR @bRfarbIWRNLAZ0 BIG, RTtEximab
on LR, Ll S5 s ol BBEP S e 2 o
diritweimgh awws?@rlsﬁhad &%Aqﬂ%e@sxmm«e DdY.t1 el wit pmma any

ardetectable ta®dA20 | gG and bi speci fic bi ndi ng was
detected with an anti-ld to hLL2 I gG Both DNLI and

and DNL2 wenpge @@ﬁ ed
conpl ete bi speC| I C bl ndi ng a I Vi %%@EW

|IIu tes the conplenent 19 dependent cytotoxicity
6"?’ Regong of faqumentpygited inytais amzﬁwnweelzdmg but not
h Adted K@ﬁt@mdpcbﬁﬂ eppligalions hrtiches| oks iand)traatisa] 4rb Retgby expressly

h ﬂlﬂ&@@q’ﬂﬂéﬁ s iCRirdhi bited potent CDC
a?t%igwty on Dau ?eal%%s |n%§a(1n in vitro assay, none of

AP o B B AR B e ot
| g@thade for whkinh tehowathl GeCamptdvidetly hsgenex’aameuamahp%plexw are
I gxﬁdg f a%imm%tl hﬁ?eﬁ%'ﬁ}n%% s&w gc lo? L;quh which

cyt ot OXI city ared w

REFEFON °‘“§‘n aef o pg B or as@wmtrwwﬁe@m ;mes@umg@zb
peﬂhbqabefnay bb&mgzeamtpexeh%%m ,of Jeferabﬁoﬁ:}hovm'eﬁtu%de&e@ou ; nd( '
a (0] acC e |
u]%éﬁg%nd?)%aeﬁy/ e?"eg% b ﬂfidf(flr “b%ét'ﬁf’}gﬁ‘dﬁg\l » Where each
| EtthgsT aneEanem*m::k@m@eﬁde sepEneEerefared 06 as the
pgﬁﬁdr@%n%d SQEHERIR i ﬁlf)dwhi‘?:h mr&eﬁgp&b&ﬁth% is derived from

| nc {108 but not, i m fo patents, patent
a afePgiient pytpin kingse gThe DOP dqmaait papéained ip ghe subunit
hwetbgtesesppmtmhg!y td fooo i pabkthetholliyher, ah iy M soclatioh Betiufn produces

i di pent | stab
L A A s
witkichés fopnrds @r@aswpple»éeyam‘e ﬁoloawe@e@or proteips{AKPs), and is

t&ﬁxtabiheﬁaxﬁ B. ORG$) BIX 66mBds8d of Bptecuidr fihikaa wangsval ent |y
| i nked honodi ner structure, referred to as A or a2,

Wolos1"h¥s&hbly of the binary complex occurs readily via interaction 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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a second structure, referred to as B or b, associates
site-specifically. The resulting a2b structure may be
stabilized by non-covalent, or preferably by coval ent
interaction (e.g., disulfide bonds) between A and B
Ais formed fromtwo identical subunits, where each
subunit is conposed of a precursor |linked to a peptide
sequence, referred to as the dinerization and docki ng
domai n (DDD), which in preferred enbodi nents is
derived from. a cAMP-dependent protein kinase (PICA).
The DDD domain contained in the subunit associates
spont aneous a . stabl e honpdi ,..and this

2 BRALARTY Rt b s oo oo et S it
s hpmodiger RDEYndinggsits.e Fbis medylar appevacteid htghlyasrdatile and can be used to

a@@.h@ifne B esiRIRhdy A (vﬁQ)an Bb fRmiaD, AWWE ?&%5@&% subunits

2 g EE%P | hase anc or proteln
c &% Fp the prequzor ofA aad oneisy thesgrpoursor of B.
| MiieeehbdtiopmennAins off OSWOH coiaie amw,b&iy dofRirthtaday asmemde@mh a

o] tide
ﬁ&Uﬁ%&B{Dnj%a&J:L& Jofng n‘% ﬂélitﬂjgé ﬂ%&&%ﬁm w@o %ﬁ%%% a FaY)mor scFv), the

i FRSRlFing by W‘eéé%‘émepép nd givglentp én W@mbs}énwewén binany complex

t piajibe ﬁ&eupfoaagau@reeﬁu&wm &fxﬁuéad&i.j td dMRbtoRU&RN as h§ands or drugs,

UM NS

L?‘?@@W@eﬂ”{l%onm‘ﬂe@by m,:h mrepglifioaticng siprefeirédndntbodiments,
e5aRAbAsHn this ARhe Ry HR ARl tg?h aﬁ‘rg UeRGfterRlco IeQSJ t?gt arCeither

recur.sor provided t such derlv tiz
3@%§5ﬁ%$n?ﬁ?ﬁﬁq *PTH its binding to the honodi mer
DDD bi nding site. This nodul ar approach is highly
viOPZH 1 A1 the giabilityof thedinpseepropiex deperidis neme@s@ntthealinhgmg affinity of

An¥DIDD afh)’al&dtx@ AffoF #e ATDEIARHiNed 35 BEURLYis Lhah %ﬂﬁmatm size-

a2 derl ed from recursor of
R e R e ey Arioiaes
- Vdeacdbeson Expnple §) Homed bétwéenarﬂteﬁmmhy fised AD1 @B#IAOHN679-Fab-

dOF R dasdrBad in C%au@ﬁe%‘?% é‘beoé"htt%m%c?ng %:%&I‘}?D@gt L.294Y%: (c.pDDI1-

dOﬁHIn to produce an ant i
SRR 14;5* NABDP} -Fab-hMN-1 =eb°tbf Wbﬁi H’g‘imlqzﬁnm\@knﬂs linking A
haihé Bawinfaired anthe hib doaigmt wodlim g&oa% ummlermmmgm the

nKe
Ipc ke SRS e D Al 15 0 pPcaSesie Ro SebhiGi dingry
@pgisx, cypiging agstdues may beiiptrodwed entd bath tier DDDRAP AT begh@foes at
QfratbEc ?@Jl@oxﬁfté &inbRItFe ﬂ%at%rorf 'dﬁ()ﬁide L&aglaé b%gv?enc h DDD and AD.

g§|t| af |ications en suc I ons.
Piics imidh of RBlastsn pioghe Pl 4o I R Sormbemeta tkilasd comples
naly:rmlmls@agtand pr Egosx@mpk ﬂﬁ%ﬁsﬁnﬁamp&ﬁngg{ Movareﬁuy linked to
exaner.s
St e ) PR FRARE ity i AN ST B o pPrldpo S ot rcur
msthodi R newrs mﬁﬁh@‘;s feovalppt croppliniing manalsb bewsadsf or

gp fi)contalned in B, which is estimted by
qur B%8Fi um si ze- excl usi on HPLC anal ysis to be no

s haRiB A QLo [ XREAD. Struct
Edozglnﬁgﬁ ot « iy %5{11\9?81?5”1{;%1%03{ eore grerci &“%ﬁ’; ly

scribed In anpl e ween
old§ﬁjdAﬂBsJed %grréfc’nt, {hu %em-x(sh 5 73 an%bor” 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.

21



AD 1, described in Exanple 3) to a G or Ntermnally
‘fused DDDI construct (C-DDDI- Fab-hM\-14 or

N- DDDI - Fab- hM\- 14, bot h descri bed in Exanple 4),
covalently linking A- and B contained in the alb
conpl ex woul d prevent undesirable dissociation of the
i ndi vi dual subunits, thereby facilitating in vivo
applications. To stabilize the binary conplex,
cystei ne resi dues nmaybe i ntroduced onto both the DDD
and AD sequences at strategic positions to enable the
fornation of disulfide |inkages between the DDD and

d
Y T e S R Bl o
318 HASPRRIR g s sfirgenformatipn esayﬁﬁp@om?mmtawmt: DDD

S ubqimnbs 'ﬂ&l’ﬁ&dﬁmng husabdimkd dbontainsd i Qecking site Withm%@ﬁf)ﬂ deqieknce for

l e ciency usi.n

g|%‘?%‘r R X1l o e B St i R dptpined rom canep-
'@rot@em@nwherrl@gyn PD#ksenuenpeymabsatibeedused.

Deflnltlons [0078) As used herein, "a" or "an" may

I’hfelﬂﬂlsld e “enchoringeddnim (ATD)E isof p@ﬁdd mmhce(tﬁﬁ?ﬂi biAding Sﬂiﬂuty fora
efifabttzed DD LRfidiRe. mug@r@&m oy ABRa &#ﬁ{%ﬁ bw om any of

ei ther the conjunctive

t PRSI Y PrRIA B A AR Wéwews may §¢ mlized.
unl ess otherw se stated. 21 10080] A "duneri zation
arl8082d dke tegm denearirser’| BORY aceardiog B itsplain pripirdidery seeniag ofa
t hiabstandd FOMSVHidMG iHe BiaBlE e&ﬁﬁm% ik Bdna bRIaB& G fannat two

hononononers cont ai ni ng the sequence.
n N 0G Slt ghln e . .
ws?e a\ ugndge léga{cn %n&c rlémgy’f:lllcc’)'nal °§°8¥5\f §h & God Hecein, s
exeaYkreyl éa%ﬁrelésbwﬁyo b@ragbmalpm ocli, opmplek/Bad/or tissne. A
d Wﬂéﬁﬁﬁle@[ﬂﬁ@l lﬂclkdd] 8qs n&thprﬂfed W % é analog or
m%, &ﬁgﬁ er1008§ﬂ1_‘l "anchorin donaln %D)
g'p‘fl sequence™t AR Es? E‘W’? i ni ty for a

dlnerlzed DDD sequence. Al thou exenPIar
s dYiFAhAB santikodsh easdlesqriped berpip refersyto g ful bngth/&-«,u natugaly occurring or

. glﬁﬁhﬁﬂ] myotxehasu (ﬂ@gﬁklobﬂhhe edén%rég S%&ﬁ@iﬁ%@ngayprooess&s)
el el @a” o Je0, RhERY e imgtogeaty actve e,

s ssifizplbebibding) pdrtioh onamlgeofsinaioinmnoglebilin inbMeeulgr likengh antibody
pﬁggggk_is formed. 10083] A "binding nDIecuIe,"
binding noi ety" or "targeting nol ecule,” as used

a t aﬁnget h‘ﬁ%‘f’@?@%ﬁﬁ% ep(grp(m?ex a CI i Caé‘J &%’)Z?E(a% )2, Fab Fv,

b#H¥ &“ﬂﬁ@egew%dhﬁyfﬂW6mud@namukﬂvﬁmgmmnbuﬂmhaﬂuknmnuumngm
atha6ib kdcbiyed Bk ﬂ@f;: 12%2%@?&(1& ?‘E@ lté?ﬂl “gﬁtlb’gg% ?%%gw{lg@{ncludes any
AR sonfalthtiereddlin a1k s phitaocy py inding bo s specific
f aritiged Wwrfginha ¢omplex. Faxexaraple,yantioaly frapnegntoinclule isﬁﬁdadkﬁybgments
NQYSRfing SFBHariGhi O PUlhdl, NS dhd AL EE ATRINAL O & ariable

Fr0CesSEes
preglons of th 2

heavy and light chains, reoombmant 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 “cffector” is an atom, molecule, or compound that brings about a chosen result.
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i mmunogl obul in nol ecule (e.g., an 1gG anti body) or an
i munol ogically active (i.e., specifically binding)
portion or anal og of an i mmunogl obulin nolecule, |ike
an anti body fragnment. [0085] An "anti body fragnent”
Is a portion of an antibody such as F(ab)2, Flab' h,
Fab, Fv, sFv and the |ike. Regardless of structure,
an anti body fragnent binds with the sane antigen that
i s recogni zed by the intact antibody. The term

"anti body fragment" al so includes any synthetic or
genetically engineered protein that acts like an

ant i b eC| antigen to forma

corrpF}Oe‘%r ¢ °2}%gﬁ~p e % a‘é‘ﬁ%’ﬁ B ude
ragnents . conS|st|n f the varjabl e

ré’ﬁf*@n‘g ,gfh tUaech ds angjomerpgl %Pgwmgtds fRyussfol inthe

viaeatialit of a disgse0 IBxamples hEthbrepanyic agedtslinojlde antiiidies, antibody

mﬁ*%t@“ts”@ﬂ% éhﬁlgﬁﬁzé“%ﬁ%% OioRhbS IRAGEHORTatbl, angisense
pYtiggn SR (PRUADIchelatprs, bosericamneunds, photoactive
%ﬂ@!ﬁy&d aﬁu xHﬂibIsStoﬁ&D@m irly A@rpbutch@edhd¥Gn&BodE of use are

! GSEE T B an ) Plifich: rﬁ:os}’[gc}ifngb?? 2040l %33&@?@1%?1*09 and

bEQOﬁ@@HaWo gach incotporated hregsiny by refer@e.An ef f ect or may
i nclude a therapeutic agent and/or a diagnostic agent.
[ [0088] | A Aidgnbeicapaiit is @an agat) inoldcsleant campsnnd thak Biséfa)] inGliagnosing

Ef?&w chs%ﬂha sﬁ@fé@ﬂ% ﬁéﬁldte rﬁxt axteagf’“m&tto,%d ’gjsotopes, dyes (such

sease erapeuti c agents
aartitdhe eghmﬁwtamwmnle@mnwt ag¢ptgfinoresesnt pempounds or
BASKERS, andEhMHE 8genl(EFN PRSmaHIONY RABIIGE M atiefis resonance imaging
ense oligonucleotides, small interfering RNA
), chetators, boron conpounds, photoactive
a(ggpts dyes, and r adi oi sotopes. Ot her exenplary
g fimpungrenipgatelig asetinerteofsrbinding meleculei(ess aegeabody
| ddmigofent) Ratheitatdmy hdl&dild, 0Pa higher-o2dindlBUd it Te.g., with a carrier, a
%EO400&§§57 20&30148409 énnd 200500 1 4207, each
rpora% B LTS ‘erence. [0088] A "diagnostic
8ent i S an m)I ecul e, or conpound that is
JUe304 1A ‘ingked; aaa?fesgf]’ " ifpn antibpdyshatds noticerpygated tgfher gent.
agents include, but are not limted to, radioisotopes,
d9esd] Asisatier”ds anvitotn, tmhlecile,otr ihiehstt«rrémdamne tbetrip bepeple of
GO AR wRlDS Hefipeddc R @%%ﬁ@s‘&k agamquaﬁew%nv&%%% GSenttoa

and enhancj ng agents, ( par amagnetic 1ons) f
rhesgeted $- Feetfﬁ%fﬂeémﬁwag tlwgs (%wphmﬁeéfpl%ﬁhatmcapable of
fbmmghnmougaeddes&ucmrea) polydtdittiridesobuch ab d&xdtan) ofGthechipicer-

egedh ﬁ'ﬂl%gtS{l Db oG ggg,gg,ggs gyl,{agop%g‘ ?tom mol ecul e,

er-or der re (e.g a carrier, a
thera eut| or _a di agnosti c a ent).. [00901 A
-‘?ﬂ?&bgs ‘i’ﬁf?gb 3“’. term, | pntiRedufgEion peLen g’lga Fﬂ??mE’é‘ﬁ'j‘QYg%fP‘é‘tF"d

taotigenibirglinpanolagdeiin. 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 muitiple 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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[0091] A "carrier"” is an atom nolecule, or

hi gher-ordered structure that is capabl e of
associating with a therapeutic or diagnhostic agent to
facilitate delivery of such agent to a targeted cell
Carriers may include lipids (e.g., anphiphilic |ipids
that are capable of form ng higher-ordered
structures), polysaccharides (such as dextran), or

ot her hi gher- ordered structures, such as mcelles,
Iiposones, or nanoparticles. [0092] As used herein,
the term "anti body fusion protein” is a ieconbinantly

prag,g&%i m@;wﬁqqeuxmp@aha JuSR n.% &wlﬁmaom &a[g\.%mne&dy, e.g., an

nore or sane or differe Fv or ant
fr W@‘W basayse it hastiye binding mk‘ém m%‘t?él?f‘r‘;fﬁccheﬁ“ée it pings to one
| | ghiege. Maﬂx@p@;ﬁeﬂfnuhhﬂeﬂt WS o preeing ive motd’ldtmieﬂﬁnchﬂg\étte for an

gaﬁ;( gé 2o biHal'® OQIE S1§clht gﬁox}ehﬁw L}&ﬁiﬁ%@ Jf{b?&ﬁ {mrl’n Ras b%ngmg site

en or
bi %‘F"é’ﬁt‘”‘mtﬂ?ﬁl SPRP m%rmﬂmlpwp@mmammm 2 $ingle emtihpdy

of contjRnerdd xh\th!Yenf bk&hﬂﬁsﬂél‘:iﬁt: CorhbiiRAA Sf diffddent JnttS@J}' dolRnents, or

d | t Dbi ndi
gn v}aﬂng%g)g? fug 1 °ns<‘:“r’[1 g é"g | In ¢ f%{gg 5‘%‘? d ???/p"ﬁlf"ll gﬁ"#&‘?ﬁ‘@y f"&‘?‘i‘?f@“y
amqng@ﬁe argpéibedyioe an 9ntibndly Gegremt andatherepeyticagenty dixamples of
eRtht AR 8ktnd @&M@ﬂ:ﬂkﬁr Ju@ﬁ R3{dn Qfd@éxﬁé iActhd &PAuﬁ?&Qd\BLtG& ("antibody-

iy C 3. bispecific, tris .
I RROTARE: 0T Hgiei L O (RAPOHSE0R SRR Argtein®. One
argrefeoed/toxia cgmprisgn a ribgBclehs (RNe®), prdfertitty a rreembinaliaiENase.
two binding arns but is nonospecific because it binds

t qoom ArERbEIYRT M&&&&gﬁg&é amdoh,l ot alcsh osiﬁ&l deBcribed herein, is

pr O I gs B(E?.\\Aigtr%a “bl n grg?eg.\lgigﬂ ’w]/% é%:ot $ g thq: %:?ount administered is
ex@mbb@aalm mmnwmgpms nhmmgam :’aguﬁc:aean‘ fts peeseict kesults in
t rhede‘é&fﬁﬁleazﬂidgg &lthe Eﬁs%mfw@ 0?8 r&mé& hﬁmfmv xﬁgmfchéﬁaﬂbommems

singl e anti bod nponent tiva
miPEPEIEE PTPEtib PRgal ooy S smﬁpw #its pgﬁmesewkmmnmmor
C Wﬁmm Sitigates thelsighk pldesyapRinesorah aﬁthxanﬁaﬁmsaﬁclsﬁ%:i YA

ddi.t
C SR8 by Uit 3 R GRS by agor
t mmape respanseigdn reclmmmemldeadmghe grapthinhibitiogemteath of target

Sigkiiald Qhér@ﬁeuﬁélﬂb eﬁ’UéHv@ rslmB[th 81381 i&d tU @?e amount of an agent that
nom) %ﬁat or fusion

PR A i Ofiien Skt p bt P ORI FT o pracint hat resls i
praoy ef the possiblecknown efferty efith¢ ggentroncombjettsetl, éissue or organ.
ri bonucl ease (RNase), preferably a reconbi nant RNase.

[ BERBHAsAB GrbiabO£IStaBly TdtRENeD AGMBIP Bf o RRIRP @{lﬁ&ii&n or
a conposition described herein, is said to be

?6‘09‘3] %@éx%s'e@n@thoﬁshﬁ{d%%tﬁx&&ls %Yovﬁfe a (fattfo t&ﬁg&ggy for

t he, amount adm ni st er ed si 0l 0gi ca
ssarﬁr?qnéaﬁta 1YAFF“§§%?-FF°‘P§‘WF§9’§$“&P‘§§P‘6’&‘F4 8ngptgm¢me@tmonoems a
i StabliySetherebEinag chnplek fdmed from t60 tdeﬁxtea bbﬁp&iéaﬁgﬁ and B, BAich are

pﬁ%e%a’gu rrg ﬁ%éd\%ed laga %lf ﬁn&/ever, in alt atxve gﬁnéodxments Loth A and B may ‘be

prepar a
phxpdesddegeshet Ifgr estmgnlrebb'é@mfecktmg ﬁ@stgbme& bnewith aweoktesthatreodes for

apth WIEHA'B, o %ﬁ%&ﬂmﬂé&cﬂ@ﬂﬁﬁse})ﬁﬁd? cHb5ge Angha B. Separate

t Qs | of
FB R i rsEtod heik A S g e bpPidiab Fegprts. 35 eerase ghaproduction
ewogldiresolt imheteroganooys ;&bdlmtmﬂtwrto bghtlcbdimscrambling,
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i mmune response in the recipient manmmal |eading to

growm h inhibition or death of target cells. A
"therapeutically effective amount” is not limted to
t he amount of an agent that produces the nost

preferred effect in a subject, but may refer to an

anount that results in any of the possible known

effects of the agent on a subject, cell, tissue or

organ. Methods to Generate a Stably Tet hered Assenbly

of Modul ar Subunits [0094] The di scl osed nethods and
conp03|t|ons prOV|de a platformtechnol ogy for

g t|n t hered assenbly_ of nodul ar

S et %ﬁﬁ%%*ﬁngn‘f"“&‘aﬂ@é’rfﬁ‘g" identigalsybynits (aahyds eqmbined
b mnithr B, oomming xf érersutgit ()0t fokd askl es‘sexﬂmyl ucmma@mgﬁiaﬁon éf asb. The
ag&o&aﬁ&h&ﬁb [¥is sttd- ﬁfeggié %&/ EQ %}qg, Ecp gémdmfdgteracuon

However, 1 n alternative
pPeRtseR the DY adAD %Pnces(@ﬁﬁm bt intp m& rqsngmaely Both A and
s mghebeeay éndtt};] amta thd ﬂé&uf f&oﬂ@ﬁ? & whdaathcqnﬁ?& 1fnREd mBp B{‘dx@ferent

W WO | cn r e
encodpe‘ﬁ 1§ apthe 5 eparat éﬁ‘f E“ai?f‘ef'g'ﬁ?&? dase, the
V\FF@P’@HA“M!IB’I% wfayed w #Eaalp w fxammm of three sublitits; wich @ontaining the

- C Sanf¥ SrEtiidr OBt linkBi o Both@Sibland A)Et €r 0genous product s
due to Ilght chain scranbling. 24 [0095] In sone

. t
?9‘ PREGSyna AT hells 4ol SBirbSont disE e
( ﬁ)m bipgfiongf gnph witheay B errﬁ ig ¢seentiolly nqjlimison c.m tmes aPprecursors
Tt @%Q&h@u be?‘foo?o@watxﬁo iASard B %3&1%% El{es; d@tﬁgt interfere with
aneo 0 e.,.Str nteractl on
b&t%wee% 235t apnding 9 gﬁ’?’éﬁ ¢ WieR oppsfepeted by 5opmbinant
aﬂd@@@nnusgpemﬂB‘nmbypnﬁbcﬁiMMqumﬂmM&ymanhﬁavanumﬁuﬂUﬁuﬁﬁmiand

a&&ea & dPeRiatiVePPhro cecﬁnttﬂe W GRsf 28 apwcds&dlab&lr@? d?g%Xver, the
a i fferent fron1or he sane as the precursor o

°Ar9 fgnd ﬁﬂv@a to aspeophly is net aksplutelysrequiredeCell extracts
*‘rmﬂthtengecﬂezd:‘m&ﬁﬁf@ £ Xnth ‘ﬁfa@{bﬁe %ﬁxém&%ﬂﬁ&:dcf SpprépraRBHditions to
.eac cont al,nNi,.N a [SOr
eth{h% %\%thp%fttﬁ%bl nﬁ eﬁﬂ’*“f‘b%@%‘f ﬁ'h%“ﬁgld%fi gay lfJ."hsulﬁdc&:
dwﬁmﬁ§%Wmfmﬁwtmaﬁﬁﬁﬁnﬁei#hvswaﬂdmcsnpowmmqmmm%ﬁhmmﬁe
t&é@xm&@moﬁ_ﬁfgktgﬁ Ser pRYEAGYA L:Qi BHtdre gom!ﬂ] %vxihSA, thlheffectors or-

essentlgb?é Jn1t on the types oeﬁgrecursors
%‘W&H it gag pe fi?fea‘?‘ﬁ &? aqné‘tsa$ &fer pysidictiongpd before
|compining with B, ehith efféctarndesabtere Ivntaly alsb be dekirame i Itc?-x&bdh@ﬁboth A and

38 RS b0 Lo R U AR M SR GRS BEEE S comple

y reconbi nant engl neeri n

i tReh o1 sporjeps raasoﬁlfq@r@nwa%mcem lapplisatidngi Behercaend B are

Pradueed {rthe SdnieHoBRI MBYmBY QNGRS asREbRAAR HATH complex.
cell as discussed above). However, the need for

Fib'éd?f Ip@%@dﬂamod@a@.&dmﬁ F&Jaﬂ{a Leftﬁég,%@ﬁ% mtén@%fe% interactions

abso ut el requl red ext acts

OETYP 5 ﬂepgﬂ#ﬂg’fﬁﬁyl %@@ﬁi(%é) exenletory subupitheand A inase anchor
PPREIAP (ARAP) aRhctts dfHids hat 8640 6t ndtie, ﬁmmlﬂ?& &forfell &1 1968

o] tabilized
GV 8E, Trarel Bol AR (D FRnsitifee Pl hotoenaymme,
avhicly compigis of twe @tqixtmnb\awp Ehiag agtei helsin an inantime flwm by a regulatory (R)
subunit dimer, was elucidated in the mid 1970s (See Corbin ef 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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desirable to conjugate B, after purification and
before conbining wwth A, with effectors or carriers.
Alternatively, it may be desirable to conjugate A,
after purification and before conmbining with B, with
effectors or carriers. It may also be desirable to
nodify both A and B with effectors or carriers before
conbining. In addition, conjugation of the alb conpl ex
with effectors or carriers may al so be desirable in
certain applications. Were A and B are produced in
the sane host cell, they may spontaneously assenbl e

to an az2b co 097] Preferred enbodi nen
ta vantt°é’§ $t f’&%(‘ﬁgmg Cin ‘?"?’B'“B{‘Ef‘ﬁ‘feﬁﬂ%tzéﬁaﬁs“m etal., J. Biol.

i nt?@q"a 27 1:391 6-2341 926 Todifhatinpepedificity pf R whidhi i & B®ad-spectrum
( P&Aﬁe/flﬁ&ﬁb@tkﬁfaye SRR Bl Prro cémg)lu%ﬂ SRR the holoenzyme via
domai at occu

tggns%KAP nchorl rin
b ed A PEAEINS (AKSERS) (et e aff-dffol. Chem.

et26521561-68(l(9190))Chem 243: 3763-65 (1968)). The
structur.e of the hol oeuzyne, which consists of two

ca(baémt'lrhﬁlﬂzslb\umﬁ m&b@amaa@oaawpﬂo&.@@ Mé %ﬁ%ﬁ%fﬂm
G Fhrbe i A 7 b 672y 29080 B s more than 50

2@“@8@3)’ diverse AKzs)havelhwen idppifiedod esiabungihs frmlyesn ¢ humans
Rté)se@wané eLiId N Rk RS '@zb @?ot 32339. 7b'(zéo§%f HiBxa Jﬁ?orﬁx domain
have heen . only ‘as stable dinmer ng
© AR A 3 TR thif RO of 1618 Byt (Sen o b J B Il
ofzeﬁﬂelsa-spzscwm) aTheranidctdcld seqhent@Of AP A SRBoripUBKRM are quite

etdn%e athonBA¥ Aps S BI: bu\%?nél ﬁ\%@ %?%& 53 9er Panges $9m 2 — 90 nM

nal i ng SpeCIfICIt
br thgjupdipg pffiniies fon T dimecsgn et k@%ﬁvbbwmksr (Sehhlbw etthl. Proc.

t Izmzugbuac S&m o0 Aabkiso Qid()@ Ghe hilBofisY QRNLYIRasMb @ hydrophobic

doc ns call.e ki nase anchor roteins
?E‘P i o5 By S (Bl 22 hoihoss bR Gotledge o .
( M)Ce ! [B@ﬂgs:md“-ﬁé(!@wm THS/Re Rl dxmeﬁzalnu:i eam;smm AKAP binding

PUehEin kot iR ated @Etﬁiﬁh%rs'%a&ﬁg g-i %f%élf IQAPS will only

Pr oc. %E(L} Acad. Sci

dkfnd to MEReRPt GIPROBEs. A stipeialmeda) of di ’ﬂmﬁy)ﬂha%*@wanIG
bgen identified in species ranging fromyeast to

humans (See Wng et at. -Nat Rev Mot Cell Biol.

1 ?00959Tﬂ@n&%t coE}ﬁex%nﬁ&fﬁQ rtﬁengte

Is an a pat hi heI i x of 14-18 resi %ues (? eegg?gr?ﬁgﬁm
Fequcjnw%Fl © eevafsntly stainlized itggllcg\zm(vj_m))ycath%e Thisimry be achieved

aﬂu@l@@hﬁmﬁc@&uoﬂ of dysteinkfesiinediatol both the MDDNardl AD Sefubsoes at

di fd

dlk&rlragér S@x?%r%bgg a§~ ﬁlﬁ%&%%?ﬁh\%ﬂ& B%Z?L fadl Ltﬁ%gﬁ £ atihlof

afipplfife [inkegsp rAWvﬁw@hqr knopyptypes ovaiénd cmssalnémngﬁe_ebe

Abplogéd. at Proc. Natl. Acad. Sci USA. 100: 4445-50
(2003)). The anchoring domain binds to a hydrophobic

t m no
LD et o R o o %W‘z%‘%"”ﬁ* .y Bl ey
W?ﬁt engnmg,ﬂax 7sxzeq!m§un @arf®} host cell, or more preferably
dinnwo isgratatehost o¢lhlinvs. 2 A8 eﬂfés?lohlvﬁ&bﬂ&recgﬁﬁ@é Esmaraeis Behwin

%@%?&e%ﬁ&g&qu@% 3 ag*?olép%pggg o mt%gest (A? ggede toa sequenoe 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, Rlla, RIIf, 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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bind to RIl diners, not nononers. A structural nodel

of this interaction is shown in FIG 7. 10099) The
non- coval ent conpl exes fornmed via the interaction of
the DDD and AD sequences nay be covalently stabilized
to allowin vivo applications. This may be achi eved

t hrough the introduction of cysteine residues into
both the DDD and AD sequences at strategic positions
(as those shown for DDD2 and AD2) to facilitate the
formation of disulfide |inkages. Alternatively, other
known types of coval ent cross-Ilinking may be

enpl oyed. 1001 .The two copponents of the binary

ST R R A ot sePRece sgpropre hmeiapA ampositon of
e regineedid regiduesn\Altemativaly, e IR canvietgoisifiohdiinteadRy Wikih the fusion
C Ghrbtoin PRIl Rl ervily B IODISSRAS Bk el OB oAl oy

I ia%fs. Q@ exé){{ essi on vector djrecting e synthes

A RRIPPPUCE (P PRIPAATTIOA cxapieraifeds Ursm symibestis theapd/DID fysion

i Mrateiestill fokin dxalsistell @ s@bls ﬁﬁﬂiﬁi]i-:ﬁer WHRIC DD of prﬁchﬁnim@y @ktable

a Ba u . Or ich ma

cor?éé‘st of t ef?P Pr%s;we élg)% %lr%P%rrntl)‘}ng s%\ar[grg%hﬁ’ 36§°‘)F‘3Ft§f°heme‘3
Ri2fe diggupsgd bedpwrin theBxamplenat ural or synt hetic

functional analog. The DDD can be coupled to the
am:gé} ﬁ@PfﬁMakpwiWierWﬂeﬁd oDB, WhicleédnHRlin the same
2 Gellbr tRit kot fheR r i oRt.al ni. n
ag%r 0 %r@i ate | hr? gt h %s%?%on#ggﬁbﬁ%%?%?%%mg S adt Q%n%am the
r &81Ayerasencay ofh Relyneptidee! intqrest ()ifysed fo\a praupnssien¢odingd@n anchoring
it doreain gADY, such s AD% &&Abmt&@m ca@b@&&iv@ﬁ %g:vdx@%kﬁ ; Blotein, or a
oTel ,g@ | e esire )
agfﬁlm\g* ty o e1t‘?‘FcfleAay° 0 _\‘}‘%gé%ft ik eggg%(%z(%%ﬁf%}e fregrpgraffgherein by
cofprast TbAAD poobesguRladds the amirvetephiDBIDT cabbayl terpinat @idrof B,
WeitHer figécly ¥ SefribI P iith @ Qh&mmmb%ﬁath%%%mp&fﬁm of
pr edomi .gant&%a}ﬁst,abl e orﬁ‘o_t etramer wWith 2. i )
METRE S A S s MtHEE Up & S REEREp)svigh the A/DDD2 fusion protein
héraowientyres) sn thapeesetics ofisdiadfidecrettin dagdehtresnls 4 Sifiary complex
[ b j e.directin £
St g ST RS AN SRR bnthe BhheyihorByigp bonas
dﬁyaﬁé@ffg byythe additioncafiasuigblenxidizing agent sich ys dimethyl sulfoxide (DMSO).
I ndependent one, will contain the DNA sequences of a
pkO1E2) Sbe imebalutzk natnteanf @atsubuB)ts allrsethé corabiffipnTas, DDD2-

z;b%g,d, PR Y - kiBe .as AD 1 .or .
D2, ,%}jgc‘ﬁ'?c an %gﬁ)}dg?iz ved ] r‘g m(éai%ksﬁﬁgg%%to g\’fnﬁi}“%rs"%“mts can
rhereaiping] indiidyally eithes arpusified grodpete powirified &) culture supernatants

200 3413232420 Admbin e QB ARk aeuIEH Sirflctids whef &&goce. The
AD can be coupled to the anmi no-term nal or carboxyl

t(610% PefurtBBbn¥odBnent & thdl Sffedttint, 8641 % gsod’r%{xsr&rgggl or c‘ﬁ“re]:ps, such

a acer containjng appropriate [ength or conpositio

&f ﬁg’%‘ﬁﬁ‘ HB“%{E%PG“&”@ 'Bﬂ}e)%c copled ysig FperaBriafozoniygstion chemistry to

Ecitlﬁreﬂi or B l&)nclmng ité h@iﬁ@étﬁlﬁD&lﬁeﬂﬁﬁﬁﬂy,Fb?&{ Ezg)&iﬁcat%cgn(sj can be made to
- Pr nc | e ..

ARG Y R o RLEBE15To By i b

reducli ng agent resu

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
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consi sting of alb, which is subsequently stabilized
‘'With the formation of disulfide bonds facilitated by
the addition of a suitable oxidizing agent such as

di met hyl sul foxide (DVBO). [01021 The nodul ar nature
of the subunits allows the conbinati on of any DDD2-

pol ypepti de dinmer with any AD2-pol ypeptide. Stocks of
a variety of nodular subunits can be nmintained
individually either as y purified products or
unpurified cell culture supernatants and subsequently
conbined to obtain various alb structures when

?inﬁﬁg th(Q&gs?’ ]Méox‘e E&J&aﬂ? la &BB Q %&tcaﬁ Be I‘u@éit to an antibody variable

ectors, such as drugs or ators, or carrier
s uBPrain Baleapassapint mﬁamwammwm‘y VB@W&!FPWO form an
US hritigeapipding kitat For e;mmpu? @eiDDDICAHDDISE §¢Qu&ﬁ:e ci §Méed b an
or | N rnat i suc .
P el cdebngBL Uy G5B B S| B A FhB ) o ligmaivery
f omYu dmaithandm (L doreain (ISADDY r ThedFAFRPR. o L APID Baipthtwsssociate
m B wrﬁ&l&h{ﬂaerg%t& FLaCHaREn oélf?/&{ Bi ndi Egaﬁgm ns‘I dmer of
&@Z’?&?&é’r?ﬂfs rfg%ﬁ@gbbgnd conposi tions are
useful f.or ?rOV|d|ng reconbi nant anti body-based
mulO2 93] i pm AP RgIUeReq ke fRcan kp fispd to-Single chain Fv, or more
NDgasialy,ith mcammiy epettd mmmulie,cu VEeiRintind tatmnmb n (FA/AD2),
se in 0_obtain
which ﬁsm Ig %%glq B}uxoed%vxéx cg tecﬂ%g éltﬁ@?t};\ yy .%D

nDnospeC| g structu
Dmsqmlélf?e@% ey befisedstodn pefibady saquérise egnuuamg abiLedomain and a CL
d OdBiain, iwhith 63 aF%5AMIBK Ren\Patrdll Ritle H BIPYnSIRTQRAN. Mixing a

antgémn%rvarl %@Dﬁ?%%ﬁ{o% ant i en bj n?clﬁgonresultsm

f ussably sthered assemblyody thedrntbisding stnichire) m(hgclﬁzaidbe mdAdEpedific or
angﬁdgﬁl domain (Fd/DDD), or alternatively to a VL
domain and a CL domain (LJDDD) The Fd/ DDD. or L/ DDD

c soclate Ienentar or Fd, o
- dbaded e 35356 5 iziontlot the s BRI ik g o Hpani
Fahgrorional aptibody e from adwmdi stt@pdsof AFQIM@EEQ&G MyE08/dr Vi regions

Si Iﬂiyj RfrpYise @é’éﬂ@&c@egﬂz@@ &Sm!thudfn MOQ P Babfedititfitiel g‘oxﬁ a

Sln l e Ch% mpre generally, tO an anti

@ﬁb“ha \Vﬁf&oﬁ% 19t exfenple, Bagbag ef ki MBTLODS A
( Edinmc)q to Ndthats if anymoaogabi 182991 cmd PRtinke? &t 40, bin. exev
8. b2 QBﬁk@SM)AI &66R % '.;sugpvégrs B ArELE 1eul kor Brogucmg a

may be fused to an y sequence .con TAnioh
V@“%Wﬁ“%b’ yligrphagg bh@wmhmp@wnp@rfmxammbﬁmmgmﬁm

panéifl SysteinsqLe ddnataifyd chain. M xing a
tetraner/dieter of FablDDD2 wi th Fab/ AD2 foll owed by

d
as o n_{)‘rﬁé‘hm RELSRIVLE Ies'ég&ekée t'nQy blaahak h‘éﬁta% RAHS{! gxonoclonal

of a . trivalent Ing structure,
b &ntRoAY gvﬁpge?qdlne a gouseyiSugh pytibpdics are obtained from transgemc nnce that have

been “engineered” to produce specxﬁc human antibodies in response to antigenic challenge.
In this technique, elements of the human heavy and light chain loci are introduced into
strains of mice derived from embryonic stem cell lines that contain fargeted 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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[0106] The VH and Vr regions of the binding structure
may be derived froma "humani zed" nonoclonal anti body
or froma human anti body. Alternatively, the Vii

and/or VL regions may conprise a sequence derived
from human anti body fragnents isolated froma

conbi natorial imunoglobulin library. See, for
exanpl e, Barbas et al., METHODS: A conpanion to

Met hods in Enzynology 2: 119 (1991), and Wnter at

al., Ann. Rev. Imunol. 12: 433 (1994). d oning and
expressi on vectors that are useful for producing a

human i obulin p I|bra can be obt ai ned,
£ PR s B S Hour ol ARENE Gopse Tl 198 Lo st Nature 368
J AS641998x [and Tayk[r@lw]lntmmmhuﬁ:em%mnbody Vii or VF,
sequence may be derived froma human nonocl onal '

ArGénRpdl M¢th 6T\ B the PRodudiol SER ecaiibin AR R G b
ommmummnw ansgeni ¢ mce that have eg‘ﬁt“'ﬂg Bontaining

I neered" to produce speC|f|c human anti bodi es in

r ég h3eeleis agid spayenges erqgedme antipedy fragmentsi thatireroignizejspersific
e Iepimm eanchfe cbiamed umhxkxqaeé Yhab it wleil SR wiCinah dlart. Ofdr eRicfiple,

E%g rttho tr 2 ce.derived fraom
ryoni c enr o8 as “f’ﬁgspﬁ‘a‘ﬂ YicAn beps5d feptain antibody-
diessodpgi Qiﬁfé tlt9f mtm@rmmgm&@mmqumm eRsitiplk, nghtcn or by
Bradifon a
: %;‘“" il 6"“@“&2‘:‘%&?@% R ARG GR T BPEA] frah TR dutivody
plex 5‘8 P8 &6 censtrustethto sermen bwbe@cfrwmgs having a desired

hyﬂwxﬁ%nas Met hods for obtaini ng human anti bodi es
fromtransgenic 28 nmice are described by Geen et at.

Npo1a9)eTKsawelkeic adid ehdodi é)mtz EdanFhen bemééﬁ,eduecﬂy or via

3 199 and Ta | at
%g T&g% o é% PP ﬁ‘% t‘? B‘l“’"‘t‘%@‘%"&ﬂ‘ﬁ&& F’é‘h’—f gre DDD or the
R&Po Mm ©of prgdiaing Riclrieidibse@ontaicntading thek iR ¥f fusion proteins

Féra /2R kh M€ bifren@ Gl odi n
~ant ?%gdy&ﬁ g‘égrfégarﬁ s t hatflﬁtrllecogn??g&ggéé%??’gg@s epi ?opes
’ s that are well known in

tcl'?} Tl(ﬁ% 911E)(l%@ér exanpl e mt’ 8&3@03?19%%%@%@8 BESiTARY Rerfdrerhigicither the
af- %WO%%M‘N@T gupung tepnipesed HE/DDD 0D BAAD, where the exact
&ﬂ&bxb ﬁd:}h’xaﬁi%ﬁ&fdﬂ dingv% MDE %pthg %ﬂ)&@ Q@ch\gd KShOR- o C-terminus

ues, r exanpl e, by
a"\l/im PP r"g ?r] Pdriipd. Fg*ﬁ padjtionat aping aféé rwwlmemmmmmisy a peptide tag,
;%asl;gnabp@pndss sicptakink,bhanhizgse (For c&ﬁﬁablbcﬂjﬁto d]?ika&ﬁ &ihx%l%%e),
Lo.Screen fo
Hfg{é%{eé’n?gxﬁlgg %‘dggg%éfr‘ %g"% spec FEHRg PRt 0‘1‘6@5‘3’ tional

PEUFBT-c aci d encodi ng the anti body fragrrent can t hen
be ligated, directly or via a sequence that encodes a

pexdd] Mﬂﬂwpa@e producing vebmbinasiqireleiasinadiesigeddiost @1 akh@eu known in
B0 rrd H&1itatBuriliBiad I ucleic acid

sequences enc c[)B(SI’lrl ng t e‘zlg g{ab% t&g&% %ggﬁ) A B cPaRRSuitdhle peptide
Ep SURhERe YA Eisedusnee offhe %ﬁliﬂrfﬂ% pagHesice p dacilitetd their gukiication
ithaptlegant 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 pdHL2 vector provides independent expression of
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I p4 [0110) In another enbodi nent, additional am no
acid residues may be added to either the r F N or
C-tenrinus of the nodul ar subunit conposed of A.' DDD or
B/ AD, where the exact fusion site nmay depend on

whet her the DDD or the AD are attached to the N- or
Ctermnus (or at an internal position). The

addi tional am no acid residues nay conprise a peptide
tag, a signal Peptic a c okine an a yt enzynme (for
exanpl e, a pro-drug activating enzyne), a hornone, a
toxin, a peptide drug, a nenbrane-interacting pepti de,

“%?‘ﬁgﬁ?é‘%%é PRt OB 7 bl b e o e

@hoRees- known in the art. To facilitate

purl fication, the stably tethered structures my
c olf1 3] Buitabile st eellp epell diges forthe expsassibn afthe bensftudEsubunits of the

S EQUIR Bl st hrd tnSws RUAE Qﬁﬁed Hhond A€ 'iﬂe@é ﬂm%gﬁ host

pur|f|c tloq% with a rel evant af |n|t% col um.

&l JepicArsPle xpr BRerh molrstlesip e podified withhumap
t hﬁttexrm Siiéwever) these iis ua iridipatidn thdt lh dumbmidsy cdlish Bl or preferred for

st Je ethoidle PAHL2 vector, which has an
t{#&fw sg‘i?e muri ne dhfr gene that allows selection

P PR P A e LT 5B gt
' Tmcpgm_r@ou euﬁldmeplm pAIds2 yeatde thatrbendes e xxcpustisshicubwiit of the
t WpbBABESed RAlchRES SSREMNTLELY infiIL 48 hbEY M &aﬂﬁecmn aby

nmet al | ot hi oni ne pronoters, and | gH enhancers. Wg%

SureubHns %@%Y*%@Fﬁ*gmcf?me&ns OI%ﬁe%umemﬂ@x@fp alpnsp selected
Ofcati then boasplifieddyta seplyish idceeagfin idsthotretabdidoncéntati@r @o 5 pM.
structures of are known to one skilled in the art. The

USConfgatesiat BRSNS retietdd StiRivhds enabl e any expressed
nol ec%es to be nodified with human gl ycosyl ati on

bk B3] Agiobll 2 es LieSohiSeft b I Bl Bl Bipft WEifoea
maPeNsel §'or Framples dmgs, Lxinsy waé@mae FAPovadsy BRAYIRES, rwgpm cytotoxic
c QHtelhd Bielfes byt&&ne%PﬁidQﬁfeﬁ&nbﬁbnhl’ &faly 86 chifugated to one or more

ST T T NI

S mﬁacbmme@ angad acid mrdumnbmmgthmabaﬁom thioLiorchydfolkglr groups in
t B Hbihe nvm/ b&weh%m Ehice ol
¢! ous Th% LOHEe-pose, for example,

cont ai nltr):g q? pM et hotrexate

s dsecyangtes. d4Fe ‘ﬁ@f?"ﬁfés Lishyirorytcgipimide) esters cesbodiimidens e

i matﬁhhideﬂlyﬁmayﬁcﬁﬂﬁﬁdﬁﬁsfefd; platardigehide dad Istﬁel\ﬁl Akg CRj u@&ﬁaheﬁ agents
0]

ol e? ?tg@' 2%9{ e&%gﬁl; gﬁ%e E‘gt %%% % ﬂ¥ e&%c% kheﬁgmlty of each

s Sybyait Gentaineda dhq wdl%é @%cturﬁa Floweammecandae @egsied out separately to

t Q?é'xﬁk&kﬂai AR bhd/ Be SEHHERR R a1l DB BSsemBRIHHIBIES stably tethered

cytoto
b4 nstrué 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.
Sei. 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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proteins, chelates, cytokines, and other functiona
agents may be conjugated to one or nore subunits of
the stably tethered structures. Conjugation can be
via, for exanple, covalent attachnents to am no acid
resi dues containing am ne, carboxyl, thiol or hydroxyl
groups in the side-chains . Various conventiona
linkers may be used for this purpose, for exanple,

di i socyanat es, diisothiocyanates,

bi s(hydroxysucci ni m de) esters, carbodiim des,

mal ei m de- hydr oxysucci ni m de esters, glutaral dehyde

a | ke. j ugatign of agents. to the sfably

t %?h%‘lr}gé‘l‘géig Ségﬁpéém%?% | ‘?}‘gg‘o‘@‘%’ﬁ"’g i“'gﬁ’%is%‘? 4 senipeated to

af fipidy suehhibatthe rogyltine eonhjugete han fomba tipesooen The hgdormemafe

UnaBgorblc @fe &i ihoke thbiHoutic @Bt QR laQtuf @ Dﬁ}ﬁ&&}{.ﬁ%ﬁ% ﬁyt osti

S atel v .t the. ppdul ar subunits an% t he subuni ©

¢ SRR hestanlil. in AP 4 e pieb bt e potches ey be

compEniad o, "’ﬁg-ﬁ?emamwmmm e (0P, AR Blo AnklPBloup of

Odlfysiti&tefidud)] i U&fdo L Ner.e : L

const ct‘cl)el;r) ,ard1y i,ér?ynteérr?rr%dl at @BLIQEJ %ﬁhagk%grﬁa eFEpRUtSEor fipgrostic

S wf‘éYWEF il dipgropticaeents may beeryrientinassesjatedtwisti ane@r more

chiteeneggtanit of the \stably téthéred stetupdsed to a pol yneric

carrier, which is then conjugated to a stably

t[01 17 TRl fonbitit o1 ald YhidellB sgL, at

PO Nt . Ac gﬁ"sé’? Pl SA ﬂ%tégg’%é"é@’?gﬁ% g&"@%:’%“““ and

(s, B £ Kippbigice Ac (595)71235: 3961308 lamebers oL, J. Phac,

iHherragelr @92;‘3%5“ E099+ 1 OfyLundbiery @ Clnt. JOHHLEA. (g‘m), 205:101-108;

ARl Sk | 581, e\ Rk epare varioys
T R A s i R

gg@t%"é‘b‘“’s?‘ Plrdiras- dNat hhond Seiadi-514a162003) 109:60891BA4; WSd

Seiop AYHTEE. 6,379,698] andiUls. 200s/H082184, t he resul ting

conjugate can forma |iposone. The |liposone may

i 0¥Q8] N w t i ( e. d. a,.
ér #‘gr s ;ﬁ %g&ﬂsuﬁl%ﬁg O, Elg?s i aeg%gé %@yﬁg‘g’gﬁm‘?"& ¥ ttdls, Which are
Ay forryg daliyeryjon imaging, hayie been deserited s well., See, sp.aBlest et al.,
gtgpmna?gm of NatiGttHhOloT b metgcmﬁgjgyg@do@ﬂ 1&91§~t§ if; ﬁ.£§.'§620,708;

[ [ a dr €. g, .a 1€
B B hE U it B Gubi TS pgmolecates o
tipgspmes o fern 4 taeasted srmieefon thezpbelitici cp didgnastie bLatHab Beeldescribed.
SiepgpoBtidas, FAGEALs (20615] BRAKLIS. 2t g 41 RRPWhLE ﬁ%ﬁgﬁ&), 1:337-

be, coval ent | soci ated w one or nore
SRl TR e 1 Pract ety A Seicl Sk G2908), A 00s60ASO44{BHlly7et al., I
n‘:ﬁ:ommgg 99R), Bf29Pi3p Gilamdberg, ok, ﬂriffhahhl o .qwsie%_ 1I99.ﬁ.§m 1§ Nundberg, J.
40- I N ocnim.c et
et 430 PRgRIE bR ey (opD), T5: asa.
4. ‘% RSB A3 06,934 e Sstial Not 90650,096; LS IRrdIINS 09/590,284, and

W.anskial o &80/ 1318,284) filed Juhe OPTIBOMAIREAA0) - 101 108" ‘
Ry, J. Pharr. Sol . (1994), 83 SYorshel3 b oiilitaced herein
ec.

Cancer Thor. (2002), 1:337- 346; Torchilin et
%BB Proc. Nat'l. Acad. Sci., U S A (2003),
19481 d0%de geraety o{ fiagnostic andhepapsutic pRnts@a@TOadBBsgeandy used to
fonShe 200 RBR T mtab()?&h&]ed Bl es, bl £la§Be ffiked to haptens that bind
t@@%gm e ptx%gé%aq,ly felilled structures. Diagnostic agents may include

radioisotopes, enhancing agents for use in MRI or contrast; 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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polymers, silica, or nmetals, which are wuseful for
drug delivery or imaging, have been described as well.
See, e.g., West et at, Applications of Nanotechnol ogy
to Bi ot echnol ogy (2000), 11:215-217; U S. 5,620, 708;

U S 5,702,727, and U S. 6,530,944. The conjugati on of
anti bodi es or binding nolecules to |I|iposones to form
a targeted carrier for therapeutic or diagnostic
agents has been described. See, e.g., Bendas,

Bi odrugs (2001), 15:215-224; Xu et al., Ml. Cancer
They (2002), 1 337 346; Torchilin et al., Proc.

.A.(ZOO , 100Q: 6039- 6044 Bal
ot 247585 Bl o3l s 1 PRl oo sehmect e favolve e
| ntise of & mmaﬂi m enfpying3fo8 éxaniplen eibenganic dhelatinh aget such a

Py ORGRkohed 34 o borbie hIPARGR GurfBl, - cancer
Drug Design (1998), 13: 453 461 See’ al’'so’U. S

| 50 . S I
Ogibg gﬁ%g’fepgﬁﬂadser%? Y tgidigted ft Ll\clg' ?{%?ng’a?g'g mq%?rlﬁl‘ g’d’mag"em
Juives,dt maydeqecessary totfastaeackit witk a cugertp evhnqhmﬂme adrée of a

h eélﬁ:ldiing Bydup B 8mBIHE he rl&lécﬂilre etdfs @ﬁgﬂhﬁﬁé@w’c {8hs have been attached.

o tic and the eut
oS R e JEhPRE® nelRibiiss o & temvatiaed erdepippsizable
st aﬂhyerice?!lmledhmmmesmumrto which ear batioatd tieldtiag pRASs such .
t hat eg adyxe&eamam{ee&q%h& w&l(@m &0 %18 o Ilﬁ;ermamc acid

t et ered struyctures. agnost | C agen

r a5 o‘t"B&é@“s  BPlpramies, groxgethess. bigithiopemicapbapames, pelyoximes, and
c othé llhstnoa@embsusfeﬁﬂ fasltitis pErpas.0Canfiety bdighinin@Biblates may be coupled to
f l t&{gét &m Nt 8&@%§ %HMBB‘“ %E I at ewlajl;m'c u.rllx nul,lgaggtresgation

are art, g UAre
aﬂﬁﬁéﬁﬁﬁﬁ¥m¥wumﬁwﬁﬁﬁhs or peptldes (see e.g., US

patents 5,021,236 and 31 4,472,509, both incorporated
hefog21) Qilery reére nournal) mefBody Ml feagértatbhtrrRat bd’@bﬁ&d‘ér preparing such

' %ﬁju&ﬁest ab@dlséi&%d QI Ug. %Eﬂk?f Qrﬁicﬂ‘s%n S 5 CFI)? @aﬁ)ﬁﬁﬁgr’em inits

for exa , organi c c at'ing agen

At d A et -chelatg éﬁftl‘i)la@oewnslud@atbeml-DTPA and its
4;&7&;&&9} and[o@&lgﬁﬂxyi ii\a?rgéi QkediviitH &Qg.oﬁlc%&kﬂex it tﬁ& B&leR energy
Struc 1.0actl vV, ar anpgnet g
b SR SRR P ponidhe sy e e, o
a?mu, &ecuy onﬁfcsm S Pz S s, U8, E8Tafor ¥ 'inc et sdnegiekites dmplexed
f QithdioAGhdiGactiiembad] QRE bhd Mﬁxggﬁésé'u%n Qhd ge?d“o mgxb@e'ugeﬁﬂ for MR,

_ions have, been_attached. carri
pdtheR yesdglone %W%“a%%%@d ssvcﬂaream cpeiersAegoried herein.
dMdcralyélicabbletes pah waBIOTA, BOTA am:wgmwmf uBEWilR Blvariety of metals

I H%ta‘ﬁé 1 roups. suc
: 39&‘&.&0. , h‘%Fhé) n eg At n %q?dr‘%ac et %B’I“ﬁ) e copper,
d F@PWW@M{% quhamtﬂ@@ehteaamwces e bel ma@omt\;table by tailoring the ring

P@izP Rytht f%tal HOhsARI. MRGer QY BLIRS %uch as macrocyelic polyethers for
bi s-t,hi.0s carbﬁzon s, pol yoxi nes, and % F kd

K REMPIFBE bR u RV BF 8t this purpose. Carriers
contai ni ng chel ates be coupled to the stably

t 8132} Thrrapepticaagnie "tFé‘}q)‘/?gf% PHTRL: ehemtotherapenticedrugasuch asewinca
t alkAllofdls, intiRac3EiiHes,GpidoBhylictddhs| @fdhed) bndibBUUN R Ak idpagents,
antibiotics, Cox-2 inhibitors, antimitotics, antiangiogenic and proapoptotic agents,

o=

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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[01211 O her, nore unusual, nethods and reagents that
may be applied for preparing such conjugates are -
di sclosed in U S. 4,824,659, which is incorporated by
reference herein inits entirety. Particularly useful
met al - chel ate conbi nati ons include 2-benzy]-DTPA and
its nonontthyl and cycl ohexyl anal ogs, used with
di agnostic isotopes in the general energy range of 60
to 4,000keV. Sone useful diagnostic nuclides may
include "F, -Fe, ECu, 64Cu, "Cu, 67Cra, 68Ga, Hbx
“Zr, s4tc "-To," ¢, or r r | In. The sanme chel ates
nplexed wi th non-radi oactive netals, such as
wma@mg%anahga RusRecRnalas Plafinumpocadipation sbmplekes; hdvRbpes, and the
Whike. Beiembladhenothwhpditié HRnsafteYcribed ﬁ%ﬁfkn&fﬁﬁfsuf es .
a [ [ ro i c_chel ates
o R CRp RIS T A i s i ing g, P Deien
ofCORPMAN ANRIGHAGANISSEHE BHARMACQLOGICAL BAISYS OFt h
I JYUERAERUTIES, fth BE W&Wmﬁuﬁfxébﬂ@@ ?2559 R&ent as revised editions of

ectb i,vel § et al -chel ate co exes can

VE% RybliSFRengy ?‘aﬁ dphle ghemptherapengic agf% syqh a5 jgpegitental drugs, are
oknowa torthese of (tith grthe ar@nd yﬁgbe&mﬁ@a&a to €h 60ablg Sethered structures
MRECABN O Gin RRAYRLNEI S Ue \nS PR §XhEY MRa, may be

used. [0122] Therapeutic agents I nclude, for exanple,
ma‘%?gher(gg gtl cé% s .such as ulna al kal oi ds,
388 StIRerBRIRIC PBeBS GR7SHES of radionnglides that emit a-particies
asubhret %’bj ’i“\m#”BaPR)p&L &PR4) 3G Plpssticled (ubDhTRP 0% 45 'S0y,
Congsa 2896 Nk DirE %aﬁ il idy uaLl Cﬁ??m}hﬁo% oggN| q“Reane 1598e),

pr oapopt otfc ents pa’rtl Tul

ne% Apger slestrons (sugles | HGPL f'Ga, B ig%i‘t!’hé?fams“w THeR&bl,

feﬁf&edtshﬁ&ﬁreaﬁﬁy 229 ﬁﬁéle&lvﬁﬁ 8forMor@ BE the BONE Qacﬁ‘&xgx@ﬂdsﬁ using
and ogs hﬁ{i cancer chenot herapeutic

ic aggolSy|  sul f onat es,

gnltrosoureas trlazenes folic acid anal ogs, 32
" plPA 24 A ik mpwn'pmngmade@mbbg@el {olgata fiuomascent molecule), or a

oLt AR5 O Ul s
“R??ﬁ‘%ﬂfﬂé&‘ E’ﬁ& &%ﬁféﬁﬁfﬁ“&&?g%c’ﬁmp %@Wﬂc@mﬁﬂ
Feohjugsthicambaluhtaifd@idsy)incorpatating a pRECERAR a Dol NS 1Ge Tttty

éﬁgwm%, I
(MacM | | an Publ i shi ng c%pos{cglggéﬁga ﬂggﬁczmgmrm%eﬁ
STIRFEs: g dy "FW@%“@?&W&&% %ﬁs"e toxvirdhle Hghiti kedyk been used to detect

aing notréae leajpasiby dlr@@ﬁéﬂh& siﬁal@ul‘chnﬁﬁto%@ﬁbﬁeﬁttﬁémw Hgsshas been
S e.of ski

qg&eﬁ(? At e d{ago? I?emo{haﬁp?}’ N4 {‘?fgﬁ?’g‘ﬁ“%ct tﬁff&l’% Sgg Jori ekl ol (eds. ),
FELTORXYAMIGTHRERAPH PIHEUMARS ANSX OBHERKDISEASES (Libfria

i!’li'&gett[) QQQS';]-WAQQI\ h@fghctﬁeﬁé B}ttaxh bﬁ@ ?92'%'36 ﬁﬂ:ﬁ%‘/& monoclgnal
(o40) radi opucl i des t hat em particles f ch
3oV EoBEoN AN Biptosciaicdfyor e st photothempy. Soe

Mgctta}%g émzfgolchQaS) ,13DRA47838:m .4 Carcet RELCY 198557@3&380 Oseroff et
A, Froc. 384, 4 8 1 8]7ﬂgp gé

CrhLa, 1s6pme %%é (1 éF?é;) & ‘}Q Fg‘ﬁ °l 1987)’
(‘éﬁéhﬂaﬁn ¢t12].4 Progs@ling 19(131 ReD 11(%9)1 9&%2 1; ToBntRtel 815 Lbsers 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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, Hg). The stably tethered structures may be | abel ed
with one or nore of the above radi onuclides using
net hods as descri bed for the diagnostic agents. [0124)
A suitable peptide containing a detectable |abel
(e.g., a fluorescent nolecule), or a cytotoxic agent,
(e.g., a radioiodine), can be covalently,
non-coval ently, or otherwise associated with the
stably tethered structures. For exanple, a
therapeutically useful conjugate can be obtai ned by
incorporating a photoactive agent or dye onto the
gﬁkg eqtthhered structures. Fluorescent conpositions,
S ﬁ%roahrone and ot her chronogens, or dyes,

such as porphyrins sensitive to visible Iight, have
betii2 ﬂ§§66‘f"5“ grabadimpents, fhg npve! ponstpcty and imsthod iselpsed bereingre

t heseflfdradrh@ed defjiéry bORNAL T B%iaBBlticlimertvBRI0AP e defiieSy Pdtle can
bei?Jla é&b%l; gﬁx@regh%&)urgan bl o?éma?hot A q)odag%xgmf domain fused to human

p hot o ynam C era ee
erPERﬂPm@F adidrasiREesANMD tsPFedBRoDIASeATRA e of an a,

( Ldoh&tﬂfct afusE’bvaGiaibk W@ﬁ’i-)hm YD HAA-BELEVH-EE%P2-DDDI/VL-CL,
Bri {%3&%& 30 Nbreover nonocl ona .

antip v é&" BEEPRG! FSHIeR BTotRips aeweetiyglysboth

f cnapmﬂsfvmngg ghide DN?Petvoamkxe&Em il\ipglicatibns, (Ndt Biotechnol. 23:

| D 11aY, 2004 28eh rhidpy. 413041198 Boos) ARESLmyfTE St anlal B RYsct of use

‘5%’2‘38"6 ‘é’?‘%ﬂr PQ?'(Nt'F‘H‘onoWﬁ&ﬁl “PI20PBBRBVL-QL $ih would
4631‘6843 ﬂehisa:nvef"abeﬁagmci?&p:gch &andylhg afBufilan pfo@Sniné &9 8Rlling to RNAI.
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9:422: Pe ncer
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5 dgIPRIBEERNAY, Sxesceqo@gﬁic%aﬁay dsadbe Of e 16, t3E6ted GBlivery b fekerapeutic

AlpEnek BF DNROVALREL. RREBE hrdor L& ng{o ﬁﬁ@ gstelcl?n‘,? ohgpe{ Igrr Or producing

e&r}ii'é{’?‘fﬂ%ﬁ M&Sfiiﬁi’%ﬁgg%i%f g&’éa iy of fapagionysef Ul

for targeted delivery of RNAi for therapeutic
i Wherapewti¢ agentsThe del i very vehicle can be a stably
tethered structure with an internalizing antibody

bi ndi nBhataneduticdl CoRpotifiozUMAN  prot am ne (peptide of
-- 50 amno acid residues) as its precursor.

ey m s@fne %ﬁb@cﬁmeﬁt@ Wﬁeﬁx_@{] Pgi?&DDt\%Q Hx}c?pﬁﬁ&\é#ﬁ%l other

I {g‘ﬁi P%i)i?D aﬁ?’»‘és %P%%ﬁ?ﬁﬂ‘sprﬂt‘%ﬁf%% meﬁﬂp‘ﬁ@tcamen eSuch
2qgents spydieiadministerbd tnthe fapab rartibcehtiéaltaigpasitohl. eca%iy, this

st S W

wnags opgnimalsc 9@9 skilled in éhe aswouldvsudvelthen Mdnmi:dehtlcal
&;Ehplosmm Be\ddmistared Y6 Sdtlert¥32valb i dWles fdemalifyl £F example,

V&4 yor 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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provi de four active Fab fragnents, each carrying a
human protam he ‘for binding to RNAI. The nultival ent
conplex will facilitate the binding to and
receptor-nediated internalization into target cells,
where the noncoval ently bound RNAI is dissociated in
t he endosones and released into cytoplasm As no
redox chemistry is involved, the existence of 3
i ntranol ecul ar disulfide bonds in bP I or hP2 does not
present a problem In addition to delivery of RNA,
these constructs nay also be of use for targeted
del i verfy of therapeutic genes or DNA vaccines.
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entail pre arln 0 I ons that are essent|

F T B8 RS Prb i op R ben B Seal Y P CHPIMHIE 4ft-cancer

ammumpaw wgents bEseiinrhidedubart nodinhitedikn.Safltdratracil, bleomycin,
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S EPRRE PSR, P hyed o Rl B RE ph el R, propsbesine,
aepdyifend; mnqmmum telaazabmuiee(ep @fuﬁ@@tfomﬁ\nf ETK‘écmnlaunm
amﬂﬁﬁtm\é"ah& m@ﬁBﬁ‘@gatcﬁ fvﬁﬁmﬁﬁﬁé@ lu?y aanbgtob Bexdfative a&iénpcff the

agent on e I ntende .. For exanp
; %%E&&ﬂ?%@ﬁﬁ*%ﬁ%ﬁ@%ﬁéwn%ﬁ@ tncjige; but are
r a6t tintied td, @cycud\&ahnsemaz@é, amaitydine, pindieiing ammricilltu, amphotericin B,

ch

7, 5l SRURRSLAL 0k WP TRLLIAE Srnee
orafeanicillinraghedangin, cefarioni En.cephplosgomingmeaf °P”@P: e axone,
pEéfM@:{lﬁle,QihlJt&ﬂHﬁ&xéo‘l l%uﬁﬁivﬂ'sé?ﬁi@ bﬁﬁﬂn&ﬂy@{yf&éz‘\ﬂaﬁﬁ acid,

un I cul ar..agen r LTI C
c A sl Rty GRS PR SYBRGE Tae
i fludohszobe; ﬂuc)@milm tFdsearagclvtardidoge phscifLOVR @pnthmydnyritniienem,

g‘mm Aedcs R B APEMS o fazBR Y S rmiYBMDBnczolid, meropenem,

Antl -caner _chenot herapéutic agents of
ussongzeleyInocyeinespaftifing nqlidq acifl f\aom%cnfqns@mea:r%?fr‘mnmm,
bhﬁ&ﬁu,msaxanubuswa%am p&aﬁiamgﬁh,qmmﬂmqanhmﬁmﬁé, bipemcxum.
dg‘é‘f : nnbuc}‘a{)utl n&‘ﬁma’t 'M%QDP StreP Cl O{%h Oﬁp Hl vaole sulfasalazine,

omycin Vo el n,
r eugp'pmzy mwmnge,agmMéngple@s @blaﬁate, tnmcthoxmm sulfameﬂloxazolc,

valacyclovir, vancomycin, zanamir, and zithromycin.

[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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(VP16), farnesyl-protein transferase inhibitors,
genti tabi ne, ifosfam de, nechioretham ne, nelphalan
net hotrexate, mtonycin, navel bine, nitrosurea,
pliconyci n, procarbazine, raloxifene, tanoxifen,
taxol, temazol om de (an aqueous form of DTIC),
transpl ati num vinblastine and net hotrexate,
vincristine, or any anal og or derivative variant of
the foregoing. Chenotherapeutic agents of use agai nst
i nfectious organi sns include, but are not limted to,
acycl ovir, al bendazol e, amant adi ne, am kaci n,
amoxicillin, anphotericin B, anpicillin, aztreonam
aztreated.oFyeerson bespensible fonadupnistratiph Wil i anyFeypqty Jetermine the
bi {pRBAM 8ose férakdiaBIvIub sulject.caspof i ngi n, cefacl or,
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valacyg%gmggmmygn&mgygln zananrir, and zithronycln
(0129] enot her apeuti ¢ agents and net hods of

ﬂ] gxﬁ Eﬂn%ﬁfo ea%u—aﬁ &gemc?éo T SitsV&lch as Wﬁ%wﬂosﬁaﬁm

art {see exanpl e
Rtws#te» muaeg%wm@mw, s )G AR and oS gtfigvasoular
Phat Wi Gake 3h6eddiBasitSFIRI1 ahiieidRe,autiiFlS] amidddiesiand peptides, laminin

I}I] el}eegﬁ]l%g L W%Pg%@gac eyt L Gal %hv%{bc Ftﬁl}'hxto s HLE g{e%hg]q'otemase
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e S Aah GESBOE Bl SEI A R 176 it factor 4

cohseq they "are
frlqumbmﬁns%loﬁ'%econbl nation treatnments. Prednisone
and dexanet hasone are exanples of corticosteroid
hor nondamuitimaglagtronss, such as hydroxypr ogest erone
caproate, nednxyprogesterone acetate, and negestro

aCﬁiﬁ; s WBMireiR 88 tdﬂx%ednrhﬁhoﬁﬁﬂﬁlefoﬂ' influddeyRRieRtem dsNgrowth

breast. Estrogens such.a thyl stil tfral
et ﬁ?tﬂﬁ ly‘é‘g{‘?t‘é’&f‘%?’gﬁé"ﬂ%a% e %g't ea” | sch Ane e{ré‘sléls Such Iong Bémotating
pr fastba} isterferone fe. g. Amtarfesns-og8ad s ehd the stem cel growth factor designated
31 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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as tanoxi fen have been used in cancers such as breast
cancer. Androgens such as testosterone propionate and
fl uoxynest erone have al so been used in treating breast
cancer. Angiogenesis inhibitors [01311 In certain
enbodi nents, anti-angi ogeni c agents, such as

angi ostatin, baculostatin, canstatin, maspin,
anti - VEOP anti bodi es, anti-Pl G- pepti des and

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
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a

thronbop0|et|n nerve growth ctors such as

Ngisg to PrRbRbShn B O AL pbRab ek bR Y4l ddr UM Raionuciide
therapy or radxoxmmunotherapy methods (see, e g Govindan et al., 2005, Technology in
Cancer Research & Treatment, 4:375-91; Sharkey and Goldenberg, 2005, J. Nucl. Med.
46:115S8-127S; 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 direqtly
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TG~ D; insulin-like gromh factor-1 and -11;

eryt hropoi etin (EPO; osteoinductive factors;
interferon such as interferon-a, -p, and -y; colony
stimulating factors (CSFs) such as nacrophage- CSF
(M CSF); granul ocyte-macrophage- CSF (Gw CSF); and
granul ocyte- CSF (G CSF); interleukins (ILs) such as
lL-1, IL-la, IL-2, IL-3, IL-4, IL-5 1IL-6, IL-7, IL-
8, IL-9, ILA-10, IL-i 1, IL-12; IL-13, IL-14, IL-15,
lL-16, IL-17, 11,18, IL-21, LIF, GCSF, GwWCSF,
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Amth A;mby—eﬁrteng rartiplssi Fry epymple£20n58, Ge-67, BrBlmdiesotmaRbeto3m, Pt-
Eﬂ:@b %nm' rmﬂfﬁtgeﬁtl bMoaryl, Badieh mmn%iw aﬂeaay QRO Take beta-
ereln o rererence. oal n Y
el o e Ry . o FRESE <TAR s mos
r q;elebféliablgkﬂp &eUfAlssprefened axstmdmmmlatee that mbstansiably dlecay vrith
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G Sta e rect ure
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1R s 3 b PR e Ao orp bt s o S5, o

2 MOacgtgﬁgio-benzyl-tctraethylammetctraacetlc acid (TETA). Altematlvely, 90y, which

emits an energetic beta particle, can be coupled to a peptide, antibody, fusion protein, or
fragment thereof, using diethylenetriaminepentaacetic acid (DTPA).

[0138] Additional potential radioisotopes include g, BN, %0, ™Br, 198 Au, P4Ac, 1%,
133 Ty Mdmp, SRy STRy, 10RY, lOSRu’ 107g, 23yp 12imTe, 1207 125mpe
165y, $'Tm, '®Tm, "'pt, P4, 105py, M2py M3pp 161y, 165H0’ 19940, 5'Co, SCo,
SIcy, Fe, ™Se, 2°'T1, °Ac, "°Br, '®Yb, and the like.
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75Se, 77 As. s9Sr, 99Mb, 105Rh, 109Pd, 143Pr, 149Pm
169Br, 1941r, 198Au, 199Au, and 211Pb. The therapeutic
radi onucl i de preferably has a decay energy in the
range of 20 to 6,000 keV, preferably in the ranges 60
to 200 keV for an Auger emtter, 100-2,500 keV for a
beta emtter, and 4, 000-6, 000 key for an al pha
emtter. Maxi mum decay 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

radi onucl i des that substantially decay wth
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daviges oy apmlicgtias Sl oF PHERISTEH G4 Ve 15 SRR sg‘Yse%tf Ipject the
tibhlizi?\RYE bWy &f a30b)etll INBElatihh diNideBfabY BiSo béhied.

Press (1995), which is incorporated herein by

ﬁ; 193N &nlp()ﬁenmi Féﬁéckz[g@& ﬁ%}athzh@r zﬂiéd’mtoetm% %ﬂ)re
ructure that has a horon agn -Ioaded

r [ [
© $6ERTEE CONATEr S SoRA SRRIOEIY r%ﬁ?“\ﬁ‘l“?ay ‘?‘9‘ @ptsin sterile,
efybuilizedforniul A o fB0EnpobiEias et are istitabld for ﬂa:eonsﬁtutwn 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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advant ageous to wait until non-targeted

i mmunoconj ugate clears before neutron irradiation is
performed. Cl earance can be accel erated using an

anti body that binds to the ligand. See U. S. Pat. No.
4,624,846 for a description of this general principle.

For exanpl e, boron addends such as carboranes, can be
attached to anti bodi es. Carboranes can be prepared

with carboxyl functions on pendant side chains, as is
wel | -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 the carboranes
arkbrogiution gad Administratianni nes on the carrier. The
internmediate conjugate is then conjugated to the

a r[bi:bp d}(e stﬁﬁy ethefed mirimitares, atcluding teirtchujugates) mgnbefurther formulated
é?ﬁﬁ%&ﬁ(&é (gxg op1¥10tte3>| ml:euﬂ@éﬁyr&fable excxplents one or

|rra atIO§ converted to_radioactive ato

deeesy a@noapbnm@m% SF e MY IoBURRAE ey it @gﬁe wbotmplished by
shabin hﬁﬂ@@s t@fpfe@ﬁxfe%handﬁb&ﬁcil@ 1échpl ddaergw swhebpihd activetisgredients

C I t al nln
{Tﬁﬁ%ﬂ‘g l% Feﬁ}ﬂ—% %8%“‘% or %eéa%gg%% %éﬁnen%# nkrI éaxpxi::&urg Wﬁh one or
erpbma@u@lmtabbm‘amﬁmat Stprilg phosphate-By: ahne is one
t %&Qﬁﬁl@ Gntf §§}¥aﬁﬁ$dé{at?oall ¥ fuitabie emgsms DltiePfuitale bxdipibrmgare well known

onents or. admn

ar e § ot e S mrca ry PARMACEYTICALBOShRE péfus anp
dadrve rQELIHEHY\ﬂYtSTE@@ ai &ixnmaebe&lmbgmg9ﬁ)h@d@mnaro (ed),
C IIRANESF m I@I\ﬁ%@lﬁl@@ﬁ@ 18BYEdMod (Melk #88lishing

Che type of for appl |cat|ons such as
paFosmeay K190y apd yrxjsed editions thetrofnge that is used to
inject the conposition into the body of a subject.

| ribEd4a The prefbered cawe frngdmihistmtion of the gomndsitiony desprabadiberein is

C YRARPR[R SR Yin BW@&&%&QQ@&B@&@M&W@%MW ina
two or nore separate cont

L i darea b ARy BEb 6 APO PR RBP PTR B, Fhiosocaton with
| \pBphiacbutieallyf deceptdbid dxoipienofSush exmipiass 4ré whereilyt naegic and -~ -
EUI ! ébl ﬁ%lfugr %i%l?p%ﬁsott"s&éﬁtek renl? shd@ﬁm?&é@oluﬁ&ﬂ%@ktﬂ)se solution

ers suit recon el

dlahdlﬁa@‘Fﬁ wﬂut@phbfpnwa@éﬁf@pwma%élas fogssodls ermg,valsobe
b&shif e&' defelel @Qmpl@xhttis %, QeXtfse inl salidee Thk exciierd Ml'bpntam minor

tray, he |i it ¢o
pét‘i’%&@‘éafx oles suef oo R cqftec SQITRRAG ALP e Gabitiy,
C andladivgtniTers M«’tdmamﬂp@ﬁnememmof edministratione ingtedingioss!

| HGakiON Sird BsooRhdRfeaUsi ng a kit for its use. 39
F%?%& ation and“%dnﬁﬁ?stratlon [01431 The stably

ructures.. includi.n
0T Frmo e SR ah R eI G MBI B o
i rintaveuoug n&nmsunmxevlprfaxr areele: bl Wctsoauor getiguous infusion.
eﬁm@gﬁiﬁ%&ﬂfgﬁﬁ%ﬁﬁén caﬁ%%r@&ﬁéd 1hgﬁig Hzﬁa%défoggjc eggll i;& anfpmw orin
S | | | S
ol O PTG 65 BB RFB TR GREHTT RS PO TECEY soch forms
das a@a@snsxdxuh,abmayni drenmisians én oihgireduens wehides, md cap hentain
S tfab l Qfats F Sx{cf glcﬁtag Hx%{)éﬂ’dﬁ% Q&bﬂ%ﬁ HArk géi)erslﬁé fgents. Alternatively,

m xt ure
the oomposmons can be in powder form for constltutxon with a suitable vehicle, e.g., sterile

pyrogen-free water, before use.
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nore pharnmaceutically suitable excipients. Sterile

- phosphate-buffered saline is one exanple of a
pharmaceutically suitable excipient. Other suitable
excipients are well known to those in the at See,

e.g., Ansel et al., PHARMACEUTI CAL DOSAGE FORMS AND

DRUG DELI VERY SYSTEMS, 5th Edition (Lea & Febi ger

1990), and Cennaro (ed.), REM NGITON S PHARMVACEUTI CAL

SCI ENCES, 18th Edition (Mack Publishing Conpany

1990), and revised editions thereof. [0144) The
preferred nute for adm nistration of the conp03|t|ons
described herein is _ parental injectiaon. arentera
AOH6h The posposifons ey RegHpauTETbRsolprs The %? 7 spitign shpuld
de inl hielrarge SHFFE 5 kd ). 8,qtreflably bHIGN ©UCh He fmmdmm itigereof should be

SUS I

; aﬁﬁﬁgéée&{*vﬂér?%% ; bl B35 A6bBlab Vbl ghofl g phosphats is

ghydrpxmethyht lammtﬁmth%wsﬁa dinifer coneentrpfprsshould
e is$ the Rarpx 6f ptoamb %:MI Thé ﬁhhﬂ&ed SRRy 4t ddhdafdh salt, such as

dext | ut I
ST orRe et ot e O RS Bncifiptiondf so EPBHIA0 45 erteotive
alreeniyd a stabiliging Agept etcb s glsicerol ilpinaing a zlgb\B% gdotereent,a delatin, a
z,eécfs,gﬂxe o D?al:%ﬁb%ﬁﬂé aﬁms&wmah&dmsﬁgem&w%% of the

t1ves SUCh as Ssu tances that e I sotoni cl.t
sitionis F’fpi“r"f}y madle, very AP g’dﬁ‘%?’%"‘a‘?ﬂe a wock §
mnﬂmuetmonn ofthe alitivedy ebhiods t@ﬂplael fornhesstabdy tethered structures.

%%ﬁbﬁg cBﬁf‘Ldnuﬁ:‘l&c{bh% kb, Oﬁsuaﬁ%pdxéﬂxﬁﬂa& EE?'%%I ed.

at ed ositlons conprising sta
n@Fﬁ@F@d”§wPﬁ@PGF§§3E§ﬁ“ﬁémh§@ﬁ for intravenous

adm ni stration via, for exanple, bolus injection or
font7] Mhocsnpositioss 102y, be Gonipstsied toonwathpeal suhfwarieousty erdy other

kﬂ%reﬂ&?? ﬁﬂﬁ& d MoRecylH Ihe‘lﬁx%ﬁ@s%a&&{ zHLy 6o B contiftaddi Rithdich by single

t1-dose confalner an a ded preservatlve
e myYiple badpres- Mphafiso LRk a%tiPth&f A IMIRNOSoRY pRskRS ciHee applied
$O1hd IcbRpésitivns ewcuﬂsadoﬁfem Nn @édeyal Ahe aapdSOORan\Gaminmistasd

and can cont nmul ator nt such a .
SoemERAERS Jedlon 1Pl or MR a B 15 i els Sl vary depending upon

Ahdhcfactons iay the patient’ h egec wezbs h@glarsxmedgbmmcqj omeiitionfapd grevious
i&mcamasayt %leamtm@um bYRVRUBDIcEloRont Rith  dddagE bt e

yrogen-free efor use. O
é?fﬁﬁd%&r?‘?’ﬁﬁ @%w B’§ regioh ‘PéP%"d wé%ﬁﬁq *a%(ﬁg Hrsipgle
atrabbrus Biﬁls’(dnoﬁlﬂ&bgui Ebweber lighet hasagaﬂgcemajr beidnminisered as

gﬁcﬂxﬁnsgéxb%gse&ag% yTl%E' a% x%ﬁea-{%leass l?%d% é} 13:&%1[)941 gﬁc%%er week

) a SO
e }ﬁaweqks,mxf%fmaylya»eefew amlefos éfwreelfs g%fbﬁowrﬁfn@élymce per week
tidri sSweedkb YR 6 ?ﬁxﬁswgiv)mﬁm ﬁaﬁattty@&ﬁ:h%lw&y Oﬁlblt WédkForsaleral

fer concentratlons should

th |
A 5Fe fesbls ShoRTTHE L AP Bt €l et Hapempege
mmnnawmxﬁﬂsakmqmwwcmwak=Ismdumwwchnmvvdmbohnpm$ak@uﬂﬂmmy

94}1? b1 0oRo M?CL‘S&E b&d to%()S’IngE’ﬁlo:k%oé szdwlmé?mm 100 to 250

ective anoun a stabilizin agent such
giey FemaS0 10,540 re-fromy S '@BGP‘P ®e Egeninowg g@nab?%/

@ntibody 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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protam ne or a salt of protam ne may al so be included.
-System ¢ adm nistration of the fornulated conposition
is typically nade every two to three days or once a
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 nay
be adm nistered to a manmal subcut aneously or by ot her
parenteral routes. Mreover, the adninistration nay be

by conti nuous infusion or by single or nmultjp
bohatsiess of plyletulsnerecyinyl epente) and matices of @éyaaliwdﬂde copolymer of a

i r@i@éﬁ@ﬁ&@h&%h&ﬁsesa%rb BR. 3pPEhdeklood & al. [Fo/TedhpoIagy (1992), 10: 1446.

cribe erein. enera
'*"ﬁ?tgf’gfcg e{of w \ﬂ%a e{or anhtf ?rﬁxgx sug{ ex?t%nx depends upon
n akedmmlmbmisht phthe mmmgowsare qrapt;bogg.pgqmmgt efpon

teaaﬁm“&nﬁ' vsaa.m ea B\a&txaﬂﬂ th¥\BiiHaisphreddQiatticles. See
revi ous

sex enera gg and ngiﬁﬂd .
SRy S ey O e: IR2E Fpn e Bl sPs: QIR IR doses
FaﬁﬁmiﬂﬁﬂﬂmmK&1MMMm&$age RHJJHmACEiUﬂC$éJMN§M@EFéﬁﬂﬁsfQﬂDIﬁUﬂG
! SDEI'FI\;ﬂ?{eY 528898/ sif é&?l:@&%u‘& f%é Mbos Qn@@eml-&@i@s a

sin I'ntravenous I nfusion ou
AN BON PN BMAREL HEALRRIANGES, B Bgtion (aack Poblistiog
Ci 9am&ndtr&saaedm6§hltmdﬁsage may be repeated as
needed for exanple, once per week for 4-10 weeks,

ifait ¥mﬁ$’s‘3@oﬁﬁémﬂ%ﬁ§% b s&xdfﬁ?&ﬁmnﬁt@éd (1Y ﬁxammal in a

re¥erab| Qnce per we | t
D e BedlyeRBaE APy & uitselEsubisdt 5t e MR en fpenostc
S &u&héﬂs diseséd treiii esuhily a eman pithmig i nemhuharoanihal subject, such as
v ar ma uu p(g[se l'gl(’:shegrgtﬁg Sgoaw &Q/Saﬁpgcgp Elhﬁ&s%r Sﬁ&b @l@ nt

of dose a I'n various exenplary

enb@ﬁﬂﬁ%ﬁ%% dosages may range from 100 to 500 nyg,

from200 to 1000 ng, from500 to 2000 ng, from 100 to

2 ﬂmsmgjhefstabmt&wed rub@Ees disglosddrhori6@0 paricul gD 0safy! inghe method
MQQMSJ!‘@JIS AT 00K en 101 bogéﬁaf Ko DIB9b.284 filed on

fu5|o roteln adm ni stration. rwaceu |cal es th
08 prtisied dimrpunogisrapy of f\mena*a pliboges that
I nmlgw BOOISGA4HE6h iP incipbiabddh RS ertlisty bgz réiﬁi&idee Goinpositivms

for gtt‘es“(g, a‘Pa?‘gons ca g%é af'r% %QS{%‘%U tﬁ;g% B

ofmtnm@shlpé!l attsl dose @fP0A00P g d\dmeipistration sray glse be B‘“ﬁ'ﬁ@*ﬂ or by other
' 'I{mp&e&waxft&a{ef ﬁ{ehdaalssdu&ﬁtm befaa,t&umhe middspheres,
matrices O PO vin ac e

meROSURES of pther Ib\ gﬁ}w{%}e C%E E%s}eﬂfé)? cgé n) ceggfx éxgsucs including

amlebdli et er and sebacic acid. See Sherwood et a
Ri o/ Technol ogy (1992), 10: 1446. The rate of reIease

gf [088Y) ' TH és'rilﬁ&iﬁdﬁg ﬂfaﬁ b@ Mﬁﬁﬁéﬁ@m& efefd%m 16 déhieve 1o@lizdddelivery to
e e ol ecul.ar we
B OB P g5 LB AP R 8y » HoiEuienS o orocarbon propelient)

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

-1

result in its degradation and loss of activity.
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I i umunoconj ugate, antibody wthin the matrix, and the

size of dispersed particles. See Saltzman et at,

Bi ophys. J (1989), 55: 163; Sherwood et al.,.supra.

O her solid dosage forns are described in Ansel et

at, PHARVACEUTI CAL DOSAGE FORMB AND DRUG DELI VERY

SYSTEMS, 5th Edition (Lea & Febiger 1990), and Gennam
(ed.), REM NGION S PHARMACEUTI CAL SCI ENCES, 18th

Edi ti on (Mack Publishing Conpany 1990), and revised
editions thereof 10149) For purposes of therapy, the
conposition is admnistered to a mammal in a

therapeutically effective anmount. A suitable subject

f (mslzhm gebaalaﬂe dbsage afisdmihistptios wilCvaryrbipbratitg: whos shdahsfactors as the
%&& dgs, \Ué%ﬁ, HeYgntt s Bkl %&@%gﬁu,@oma phHBRE nftRichBlistory.

suc ManTe dogs, orsescdg gs

g Bsﬁf@ablbmwﬁmg desgef the F‘&h‘dé"'%‘?“"%ﬁ%‘é‘ﬁ’ﬁ ig adgpinjstered to a'patient.
contenpl ated. 101501 The stably tethered structures

d{0I5Bb Bydcaliay ibisidegirable taprovide the reojpiens afith [a dospge Hhat isdn thedange of

oii'olnra%@ﬁd 5090 866 m@mﬁoﬂw% fetheredisB 608 SkhbuEhREIOWENG higher

U.S. Serial Q9/59Q, 284 fi| ed qn
o fipiees Btp T 5 STREEBTR IS PemPise pLasge fpelode 20
Ani 1500 ahiBigrdnisairotein pegivie, B0 @eiinhgﬁtn@roﬂe& per dose, 20 to 100
%&%ﬂ{ %‘xﬁgn'p& dok& 26 W id'()@tnxll@(mf ifi B&fdose, 100 to 1500 milligrams

I ons contalnlng such ng structures are
p Pt BwIdpsea dnthricatediggnts m%%@amoyﬁm comprises a radionuclide, the
i a&gagamsy“ué fkhsyired by eniliogicieo {In 22RO Y the dosage may be between 15

Adfﬂms b' 203 8B %g%?@mb'aomgé@ion% by ot her

parent era Fou e comnpositions nay al so be

adn1n tered a mcro ere one or
AR AR aaaq%s@eey%@ﬂlg 38 BpareuleBy Peve for
t S&oisial thdsrﬁ;byJ dA fieeg it Had beed det{eﬁdlﬁémxhathme s:ahhspteﬂjetddcmsmys

c%%h 0l f&e%'; ﬁ%r&}afe@&!;ug %g& ‘{%9 s@ugéuc,ei,ygw} asal sk

|ver ueou aer oso
n mrawwusgeperagy fromﬂgm@daﬂﬂbwcpwes&ew fent SL 5w &ewsm{e‘fhper dose
- CRiP es urade 2(3391@!1 tﬁerraa&mﬂ 1R 6, Sealll Bk&T Gl '{ohlag@numm are
preparln aeroso S 0 nlnlnlze (S OSIn e
P e Ao R, 8 T e RO P b daiathegih o
cm&acavﬁwl(t e.j parértegaltid.cnd dayibe repeated. | ey bé adwantagéauy for some
Wﬁ {agv S y ﬁﬁﬁl&)le, 5ilfed Gﬁs’é&l Sl iprAGHTR W éi-%lbxgﬂxal toxic doses

en I ng upon suc actors as t

| pmﬂl@nwmsaﬂag ectifg i PFPOrtoBr jRfreass inradigionsy é’P’Wé&'is%}’&F
condition and previous nedical history. Preferably, a
s [u 65 laChamptikygmutid agehte, aptiiidrobialagenss, sptokings, grapulocytg-colony

ggg%n?gtﬁggﬁ?gr %frlgellzp @tahﬁséyte mhglélgﬁ e-IMBﬁ)Csﬂlﬂdanngtfadt& (GM-CSF),
i gythroRofRbny %F@%boafﬂwweﬁ#&ﬁ%ﬁw‘s Fgn %‘cfbefm%%r’gﬁﬁﬂﬁ p sty
t Reehesddabhytutestrhsyr Iﬁia,dﬁﬁmsxe:tedl beﬁoreaﬂtlrh!gugﬁaﬁax the wdmindstration of the
L I8t O3l ol ll¥aghs ATHEbAALAD titably tethred structures

nstances di CLate, osages

[0156] The stably tethered structures in the azb 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.

43



to 1500 mlligrans protein per dose, 20 to 500

mlligranms protein per dose, 20 to 100 mlligrans

protein per dose, 20 to 1000 milligranms protein per

dose, 100 to 1500 mlligrams protein per dose. In the

enbodi nents where the conposition conprises a

radi onuclide, the dosage may be neasured by

millicurries. In the case of 90Y, the dosage may be

between 15 and 40 nCi, 10 and 30 nCi, 20 and 30 nC,

or 10 and 20 nCi. [01541 A stably tethered structure

linked to a radionuclide is particularly effective for

m crobi al therapy. After it has been determ ned that

t Her reethdds of treatrprat. cBheskillgd artipag Will be pyprg fhat effjerdmoyp mefiiods of
ﬁF bishRiHci aRitsodies hiA§ alsé bap@tthpeading the ghidy tetles@gtrodtures. These

ey ot ftemo P8 ey Ul ARRIA i o) 6 o é‘%@% Hilich
9 mbo@y—bssedrmntsdmz@bwegé@r dipgsesigsr theggme Asdiscpsset]
@egé)c KeSlavaithi 85ty Whief8 birucdires mayHiRWetlizdd IOt | ls@xlib purposes

be intrayengus, intraarterial, |ntralynphat|c
|ﬁfPﬁFﬁ§@§PV StnY:ﬁ'f‘?acawtary (i.e., pareaterally),
and may be repeated. It may be advant ageous for sone
t Hisesfor é‘seﬂ‘eemrﬁlsmwnm%%s nef; wr%zé'ag goetacgeting, -
provi di ng hi gher m crobial toxic doses w thout
ugoms7] Fhedtdbiytetherpd atrpotaps including|theinropiugases, p¢ spigaplefor v ina

g]:‘]t 5]%& Cro t?tfal @\gar?taé@&%g%og? n (E‘S’I’A@is an F%lhﬁet @ﬁeg(}l&nor

| | | u

S GRReRORHERtEs 88 g nplscqieprotaspling: £ mpic he tivalent sructures

mwi BoiEad) for Rty s & t'nalmi“a:bnsttgctf e 1o en@oMiB8A) where such a structure
Q’ i 8&8\9@%'{5‘&? %A&Etﬁﬂ%k t o 2 en@,‘ Blenk REnd dnkher ¥ thEHpy vsing a

chemi ca e stably tethered

S tqalgmitagp@y ﬁ%{ym@gﬁ%s@ rietherplstpichures g pchﬁenvapzed with one or
afhgt ﬁhﬁ%n@ﬁﬁﬁbﬁk & ¢nabli QRgAIstié HaheraPOapplicaidns. The additional

gt R SR8 A g s

tethered structures in the alb for ar partlcuIaH
s UP158b Pso gentpmplaisA Gihe 15 of grdippgtivegn y igpchveagpotiogeents
WitHichCe@d Bk toothe Emyuﬂﬁﬁréd shfactiniel, Suiithblahésradivactitve didgadssuc agents

b| nd. bi \‘/J%%gptl e sl 8Gne %ﬂ%ﬁ&@o{“’(ﬁ‘k 106 C1

a m@m MRJ agmts/a:plem fortexgroplesnoniradipactive ma #W’é %metemese,
U Qrof} afil! gA ﬁﬁxmn,omx#cﬁ BRlchiplek &l WiY\REtablY clelfbsaati ﬂ@-bcnzyl -DTPA
(0]

agent I I owed by admi ni strat f an

e T s 2 s Rgufe Blzat oy g
dedchsbienid, 200 1abaichfivincatpargied i its entiretybt fearenoeut i c
agent. 43 for nethods of treatment The skilled artisan

Wigh159P e a1 R tektterdd sabbgres Kﬁ?%laﬁﬁb@@ﬁﬁ a@ddioisttopriseful for
bi'specific anti

b
N T W T CEN T T i of 010
d"‘aﬂm@"’s oemdretshenifqily. i, “IFe, GpwI i Cn,‘é@ee rﬁa,%ﬁYI $7r 94T,

CWP% REf ANGE 181) 126f1i2e13 ANt ‘ﬁWV’m@%d‘*a&%{c&haﬁy@ ora
been used for diagnosis _or theraﬁ% I sgu ting Agents
bepwhinatios herees: fSee crenldF At APPUBHGD f‘&ﬂﬁé ofify Tugeting Agen
S thiCGAIIGE-688)Invdntads GL.Glifflthwzad WarMbmde; antU SUPpeBEsal
aSAp%llig&%% ll\fol. 80/351, i’(ﬁtl h%ﬁs MQ&%S&m emitters, such as '°F, %Ga, **™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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Uses for Treatnent and Di agnosis: applications not
involving pretargeting [0157) The stably tethered
structures, including their conjugates, are suitable
for use in a wde variety of therapeutic and

di agnostic applications that utilize antibodies or

i mmune conj ugates and do not require pretargeting. For
exanple, the trivalent structures can be used for
therapy as a "naked" construct, i.e. in an enbodi nent
where such a structure is not conjugated to an

addi tional functional agent, |n t he sane manner as

t herapy usjn r nat I t he .
PSR B P ectP Lo e pliguon ahh oy bS B drResie
OHdiagsiseo fdemtify oa@nid heapdpstit Bmtocs. enabl e di agnostic or
therapeutlc applications. The additional agent may be
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fUFA(g)Qﬁ-mbﬁbmﬂQﬁ-ﬂi@Qdﬂ)aCt ive netals, such as
nanganese iron and gadol i ni um whi ch are conpl exed
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f 1y, 18F, 52 "
S%cﬁ%ﬂa@mpﬂy pn the ‘?%a‘?fﬁs iCJ“S_: é’&ffne‘ii% %@9{8 ?{ §&etibed Mr1
1&énnlqud@Hd the 3&&:&'&&&2&' antiBedidsonjapsed foan MKisnhancing agent and is

conbi e.g., U S Patent
rf’gg{l on" B vf’f)geydre?%gbd ing Targeting Agents with

Gall m 68" - GL.Giffiths and J. MBrid
awa@'lufsﬁmpﬁweﬁ DG PRch g AP T REFS T y 95 B fered dructres
V\i&\l severdlivagd. (e exqpqdé,tar fonctivnblipr@eis may seive asthé pBEEEG Ty either
el e bl cofifbien W/ bR Mo BOBOSEAD), which is hon
a«eq«rmvédw adfrg%ﬁﬂlal cb'yp%% gt forsraeRin FehiAL] ¢jifab/DDD2,

iy, LR eHeeRYa {uabisah) proRin dd bé) ased ﬂbmmﬁgmu@‘giduﬁlﬁtme to
t Q mg’ﬁagf%\“g?/ ET) %1 %‘I&ﬁ]&% Pe%ul%%gkl sg O u%fxg'lpy rXﬁl w?th aQbitable B. Toxins
nmaphashemedt inthis segafdinelode mﬂmuumnmw(%@@), Phvase I,
Sé@;gl Yoch &bl kRS0l A Gl it & Sed M viRAe F&&éﬁ! nif] agh@\e,% kin,

¥ adi oact i ve i sotopes usef ul
rRssploaoppLexgtoxy A Preaperpsps SRAARITh o See Fies Pigipp. chel., Coll (1986),

| G610 end] GolddiibérgPCA. (A Mahicen SovddP 3 TfiniciaAS el 99K Y,94:48.7 Additional

S2hs sdtle for b€ HereihaRd kndwitth thosd 6PYkill IR M and are disclosed in'U.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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t61.1.,, 166 Ho, 166Dy, 177Lu, 1561te, 155Re, 1591),
Auger electron emtters (such as 111l'n, 12%1,  67Qa,
191QS, 193npt, 195-pt, 195-jig), a-emtters (Such as
212pb, 212Bi'213 Bi, 21tAt, 2291, 12SAc), or a
conbi nation thereof. 10161) The stably tethered
structures may be used for MRl by linking to one or
nore i mage enhanci ng agents, which may include
conpl exes of netals selected fromthe group

consi sting of chromum (I11), manganese (I11), iron
(1), iron (I1), cobalt (II) nlckel (1), copper

I 1 N tterhi
g (L p1§3] A‘ésgd%?m ( ft?)tixa % as(th f sbrd eirn as%ﬁect, by
( |adininistejrgpo te mmw( & I‘na‘,ked"mgibm tatin%reql bm’inaﬁal@m py¢gscribed above,
( '»l,ﬂe}e J%a@o'n@&d{e m{dg@n 6inahk Yites Bﬁxhp%raﬁ(amﬁeh ld6lb4t® SrofiRNe group

f t
B e e BRI Do BRES Mkmoeh 1 Bt RRa 632
U. asatib&Bt Bav33\BrE3Gantigdn, CAd 2flescinbbulaydtid antigerh(GRAGANN),
t NEs RERRR 8bi ‘Hbl‘ih%iﬁ?tdn??@lﬂ% 681, 'éﬂﬁbeébi@ o’mﬂ\/Bbzz CD23,

anci i'ncor orate in |ts e |re
D CIoas, GrAcs % GDa)CIMS (RS GTER, GPBh EPHSS. ol et migenp
t QEsAp), kasspﬂs%semz FR-1{ Fe3 %ah:l rycebtet mmmqheu HLA-DR, human
st r UGE Ur es sever )
orpaenie RS 1S I I < By RSy acdt R Hilhen, ks
c oS ehle], nmhephngnatﬁybxemrfwey(h@y),ﬁ\@%ﬁﬁw&lew MUC3,
Erf]?g%tc?f Néggs %ﬁhmﬁgb Px%@r)?;@ W&ﬁgﬁt boui\dwrpQ/StPAMA
casbs BRrPl PV e, P B4 EHERPGRAr St BT D REa
b erlfou SEAICI TA G- 72 ATigretipery Thomsomtliriedertreich antigens, Wignog necrosis antigens,
r t L1A - | i
PG TRAR eBprof BpUS Bkt VRGRA7 5 A4 anfiogencsi
t hinarkeregypongogene matkst o ani neoasht praduct.| Arfipdiep against TRAIL receptors,
( Rhes @'BRQNEISE@ TRMMQD]&QMW&G an! (Seeye.d, Georgakis et al.,
O T Su
b afremaet 2 Bio-R0Ch 0l MortdF ol hes LA ERoB S ota 7] suct
e. agmbocmsqr aagmmts mhy be Gell hlofid 996 pombinatiog avith aatiTAA antibodies for
%@ - A Cancer Journal for dinicians
&§144 43. Addltlonal toxins suitable for use
re k own,.t o
@E‘Hi g cghsorg r e&%lfr Mé%?‘%g%%ﬂom’
| tsprcomias, lgbmyaSanpbO@ue iwéem@,hed nﬂamaso FEEmplant ypesof tumors
Orm?t'rxggﬁéeﬁkdmﬁhlug@?%% lWHﬁobWﬁ@i@lﬂE&ﬁa, acute myelogenous leukemia,
cl ot -di'ssol vin ents uor.esc
ot o el S HOFEISa AT A e PRy g, chrondo
t ripdlogegod lwkexpiaasdlo:cctdi socaamdomettalsansien esophhgeal, gastric, head and
g:j nmeaQ cﬁltcgrr h s l %HQJI caﬂcer, mﬁﬁary ﬁiyﬂmi Xxohﬁthnﬂcﬁx@

rng structure escr bove, _where. at | east
o rigmphoma; VAT CRISHTs B%?ﬁ*ﬁ(j °§}°Ffe §‘“BP% slapgmayJiver, pangem, prostate
S &daf6drafd Lfifdry blagd@leanter. conS|st|ng of carbonic

anydrase DC, al pha- fetoprotein, antigen specific
O[:()I&ﬁ bR u n%@homr trﬁrh a @U&ﬂ %5 B-cell immune or
ca yoni ¢ antlgen

COieimEEe 'esvyscr ippya Jefaj%ﬂd é‘t?su fne eppigre dosages ofa

Cl{iérapeutic composition containing a stably tethercd binding structure as descnbed 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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CD25, CD30, CD33, CD38, CD45, CDr4, CDr9a, CD80,

CD138, col on-specific antigen-p (CSAp), EGFR, EGP-I,

EGP-2, Fit-1, FIt-3, fblate receptor, HER2/ neu

HLA- DR, human chorioni c gonadrotropin, la, IL-2,

IL-6, IL-8, insulin-like growh factor, KC4-antigen,

KS- 1, KS1.4, Le(y), nacrophage-inhibition factor

(MN, MACE, MJC1, MJC2, MJC3, MJIC4, NCA66, NCA95,

NCA90, necrosis antigens, antigen bound by p53, PAM 4

anti body, placental growth factor, prostatic acid

phosphat ase, PSA, PSMA, RS5, 5100, TIA, TAC, TAG 72,

Tn ant i T, Er.i edenrei.ch n r .

D or ol o A0 TS Brofid o ple, AR Smilet MR pocpive

Fipicntod pareiteral dasmﬁs of 29.tq N)Gmilligrams preteimpry ﬂeﬁgeqrmted parenteral
dB4a8Y of 200 DSVORARBRAMIPFIER po dRE. RIERIRBAE, & Bt Hraction of the

e i Eiont ik AR s e ST
G’e:ta; Btk 'Sagt ing 21, 'BE, 2, Fgren b ‘“motféﬂo,i@nu,éffkes'ih{e '®Re,
hbpy 28 aby; HEGS2AREL Ly 28005 abbibRiatioh théreds, SUCH

ant | bod| es or fragnents maybe used alone or in

tron t.ha nrboresfor n
FEHEBL AT Pt b REM R e SR ol P fonancy, or e
freune etchufmwehbsogdeew @bmt, by Mrgmtsfmeamtmmt a diagnostic
,cogtarnmga%wbiywp&e&rﬁmn @Htr&.ﬁb,aam@aa\ antigen binding site

e SNibh
e L

pareibr) gaha udichadide sa"lated fivink the Ryoupamsisting bf 183 StRec 0P Cu, 'Cu,
v&s&gl 865 B Odin, Iryt hns?yzbiéms I Blikl&ﬂb&@d U"L\QWPC“T‘,
t

pgenou eukem a or e ncer endomst ra

e@rhcéte orewmtw&arr m%tl??t%cﬂOﬂmbahuSPﬁ%’E RT e\%rlescnbed
hesleki rtne Spdlmh QI8 maly B8 SorGifubperati Vedianbsls t ildnyirwbcdult

non- |n s |lynmphoma, ovarian cancer, pancreatic
pegpk Y¥ma, nel anoma, liver cancer, prostate
cancer. and urinary bl adder cancer. [0165 Al so

- pysvl Alsg provided isa gshod foF detpetingios elaaﬂ%mgélﬂ cellpalignantyy or B-cell
ﬁﬁm&e:«at autoiitiatdikder BiE Qibfett) DS admsﬁstdiag td he Sut§ed p ditignostic

AT SHEE1R ol MBS Bl S 18 Y 1038 g st

rapeu 1 on cor‘ﬁgar ni ng
bistihedistindy pmd!m of SP 1% EN2A0eCR22 deHelT, b@umat@mcalmtable

&mﬁéﬂ”f@&f%ﬂe'og atota/mﬂt &%wogtgeag%ﬁrsrﬂt)ﬁrse in'hEntiGR6dhance imaging
gen binding sjte binds_ a
B0 o mmce comscing Spept 1 by AR=AHLIE 96 SEBE LS on
may be parenterally adm nistered in a dosage of 20 to
me@r £visp prqyidefis arehed of diggnoging and/errtrepiing anopgoplastic disease or
mtstlntldexg b3 a&mnéétr@g Q)taeduﬂjesﬁdild fﬁaﬁgﬁoﬂrméﬁse{a& okQ@order a stably
mlligra rot el n per dose e ec recei

s o WS o dEseblstabenS; Berttruhraen 1 Adpaped, and
whﬁ'e eha opaoredaﬂhe ;antigen bapideg sﬂ@s Eapevificfoak mad@sa@etsnm‘of the
&Qea%g oxlc'f:chQ-d % &E@E@oﬁx@r&r '?naﬂtq;e cgl%ég

sub- indin structure rray

raction of
B%ﬂp@@&%%?wv@nf%mmw@w %’8%‘19?5@‘ cé@ehnmgwms
Hebfornthh§Cockidiofdds immitis, Histoplasma capsulatum, Blastomyces dermatitidis, 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 fumor virus, Varicella-Zoster
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670a, 90?7 II1Ag, 111111, 125T 131j, 142pr, 1538m 16t.b
- 166Dy 166 HO 177Lu 186Re, I'ssRe> 189Pe, 212m 212Bi,
213Bi, 211At, 223Ra, and 22SAc, or a conbination
thereof. [0166] Al so provided is a nethod for
detecting or diagnosing a B-cell nmalignancy, or B-cel

i mune or autoi nmune di sorder in a subject, by

adm nistering to the subject a diagnostic conposition
containing a stably tethered binding structure, where
each antigen binding site binds a distinct epitope of
CD19, (€020, CD22 or |L-17, a pharmaceutically
acceptable _carrjer, and alrad|oq¥cllde seIeQIe@U%&mma
t Y&y Rﬂﬁ““c"d’i’fé’l raheflp firgsy mggsles ¥iugadenpyipsy, Bugipe ] ce

6 #irases Afpsteir-Barr Giods] Pdnifededadiid s, nnmnp_slmm yesoular steayjatitis virus,
L &phants %s ]:g,%?ﬁ'oéﬁ%o &xf}énﬁ'h&té%ﬁus,%éd Bludtong®hhut, SSReE,

or a co tection nmaybe by SPECT or

B TA e 15 T S BD U i,

osis to
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of IL-17, "a pharmaceuti cal |

d )
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d ?sg,ﬁ&{h*am BHRY GnyakifldfiSdeadlh, S9stBhiR Hipe ryitematos R} lapeh xibi)hnhs

gn03| ng and/or trea neo astu d| sea )
et fou, PRBFRE SR P LR Fifpgfenoct
t fs%hduae asHUAY patt-stmpdaeoccalnsxﬁmbls wrythmtwh@dmrrb Tnlghyngl s arteritis,

St}{ stog‘r %isﬁ'svg %ﬁﬁ-&ﬁ%ﬁmh@ga&xgg sma%eu&rﬁtwe colitis,

I's a one or nore of fhe
amtgfem rmlmqrmg, Isﬁtm@ﬂypﬂ‘émeﬁmf B‘?dgsﬁerﬁ?lﬂ/&smg sP°“th“S
S i RlipiiaRe Pfynlikare, d&‘oi%ﬁ&xﬁ)dhbﬁér&&[ stegren'ér Kadeheepaftargbiliary

BBl BRRRR Bteitoh isshiriin Bienis s Hepasic

cpbmosxtm/deraajqnt)@s:os pulychandofin pmnlsguswtganﬂ |V6¢a¢e@r' s

L tRIpAR AN R frosis, tabes dorsali
(PSR RAET RS, U BRGNS i gt
ag@gﬁﬂmeﬁﬁﬂa@wwmwymmmwym?s‘égveﬂm“kw tis,
C Wk OHER B QdriViibibsing dlwdbiis Vi rus, influenza virus, human

papl |'loma virus, hepatitis B virus, Sendai virus,

Zhi'ﬁ 'ﬂhg Hﬁ@d& Qr YEdriS maFRR niyobatdial ﬁﬁrétﬁn\/ib&xhlﬁxc ﬁwﬁﬁfkease, or
S

rum parvo-|ike virus, . siman |rus, respirator
< yHERSPToto Plaguce, SR AL eifefitks Py AIRBI Sﬁ? £, 52 Bl 8 dhopic
Vagsiuee ITiha didesst or didatdetiniaydhe 1Mmguaxmlca@gd by arorstibm of/aqtiyated

meas| e ﬁ%&?nocﬁgngbﬂqgécellg UPRAcrdpi lééu t e WWt€8# @flammation, and

V|gfa'n§'es vi nes, nurine em a Vi rus,
W&P!WQFWW§VM eatipys ageptys, S ndbi s

virus, lynphocytic chorioneningitis virus, and bl ue

t qopA2$ v hdditdon, 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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[0169] The di sease or disorder may be caused by a
bacterium such as Anthrax bacillus, - Streptococcus
agal actiac, Legionella pneunophilia, Streptococcus
pyogenes, Escherichia coli, Neisseria gonorrhoeae,
Nei sseria neningitidis, Pneunpbcoccus, Henophilia

i nfl uenzae B, Treponema pallidum Lyne disease

spi rochet es, Pseudonbnas aengi nosa, Mycobacteri um

| eprac, Brucella abortus, and Mycobacteri um

tubercul osis, or a Mcoplasma. The di sease or

di sorder may be caused by a parasite, such as nalari a.

[0170] The di sease or disorder may be an autoi mune
diTherarautic ey dipgnagticagenteean #F Hised oriconjugedioivoe Pt wpreref the subunits

PUF b bffuch8 8 toqikinit mdho@adfidiagndsiifagdrlRayl,openi ¢ pur pur a,
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parnphigus vul gari s, Wegener's j granul omatosis,

Wé@&%ﬁvs bmaier ?&ﬂoqn&ééss ﬁi%'tarﬁ&lb‘i&&?d\ﬁd ratios

tabes dors gi ant cel eritis/polynya
p%‘?dﬁfee%‘m i age, EWI%M 5 Prssiaregiite and lotnhviin approaches
gdreaﬁtﬁb@mﬁphm;ﬂs, in Gpadwin atsdl.sU.Sapat. Nbl4,863,713; Goodwin et al., J.

&9l E& z? 225 A58 bl SEEICNBL. lglie? 02301%4 "RyL Oebr et al, .

nmyocar infarcti on, 1SC Sedsée

ah‘!‘R’e-rMQ‘b 281788 198%; Klihanay, ct gk, JgNudl; Med|28805 bri 986ermtsyn etal., J.
Alnadraviee '30$6d198961$ﬁ0f096s & au yedndiyMmad. aRi1go1 t19§@ ls%hecm?et al,, Int.

EiaeraRiah 48 Fobo t chbiob T 1188, S Bt . et

| Mexp [€virdnwe 12:21 h 199 819 Pat ies 5,256,395 Stickoey efal., Cancer Res.
'ﬁfdaam%uomanae@ﬁ ca(ﬂ&m; 3¢ _mH '1%&%011& 6 RY988b; s, Ser.

an’i nfectious g? é/ g%% tion

¥ 0887 80 -B efll‘&‘bll #6}, Ht%ﬁ%?“%%%&bﬁéeysﬁ gr- Bo.
[09(82p1746; WBY SerDNo 118/19 61126} LIS Stg No. 9D3BY,¥84;a1.H5eeNo. 10/150,654;
BEEAE SBBSE SIS 7 R £ SOOI 43P0
ﬁrmap’eﬁi é\wbcqhhe h@eﬁw&ﬁ)ﬂbe‘é{& Rrpvisiraak Appisation No. £6/345, 641 U.s.

1iQiof mgmﬁzls%sé’@@@tﬁm@@ﬁnﬁ% pheghnNo. 60/426,379;

T AR ORI R

66342 f108; ahid 5% .rRatdnt No.cb, Hi2c790,08] of whdgipdre ﬁﬁbipﬁfmd herein by

Qﬁ%gggng pretargeting 101731 Pretargeting is a
nu step process originally devel oped to resolve the

%IQI\g] ?n a specxﬁc, non-limiting 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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cl earance of directly targeting antibodi es, which
contributes to undesirable toxicity to normal
tissues, in particular, bone marrow. Wth
pretargeting, a radionuclide or other therapeutic
agent is attached to a small conmpound that is cleared
wWthin mnutes fromthe blood. The pretargeting
agent, which is capable of recognizing the snal
radi ol abel ed conpound in addition to the target
antigen, is admnistered first, and the radi ol abel ed
conpound is admnistered at a later tine when the

pretargeting agent is sufficiently cleared fromthe
b altethativeenhedinppis adifferentigmeresipsigted gatigen sray be tragriqdo prish the

t Qaind ok faFRrehi¥ipledr get background ratios of detection
or therapeutic agents. Exanples of pre-targeting and

b 'n[ﬁgodg g%}/ k@ég{he@%ﬁpﬁﬂ&h@& the E&%\%&MM@% I;eer mﬁ: a bivalent

dw n et
a| HSG-peptidgygpyalenthy attacbgl. to % oufgg 8urfa’qﬁ 3? wxeﬁxfog\ﬁ ipjd menjbrane
NuitHe. lipbBsine 8 bk 224 £illeiFBrconftesh br ey 5 filled Jvith aNb@hpeutidok diagnostic
29: 7%? 1988; Klibanov et al., J. Nucl. Med. 29:1951,
1988 Sinitsyn et al., J. Nuci. Med. 30:66, 1989:

Kal of t . . 31:179 199Q, . s

D2 cBtecl i Ml g s S8 o s’

Pagéeviadd tiy € adrhinisteGag tethe Rbdject Hifispeeifio triveBdt or Hezyalvel Binding

et al égk%gd bge g& ﬁrst %ag&x]&ndl&gqgtks axlejdgectgﬁgo -a marker
ne 50

Cancer Res

199&8% engpkes Fubsageeh, Srerifid thesdisogdepand I‘wa aggen binding
Pafites 0 dir&tddid a 4Df5tablé Dnsther contabding DB ANt hafiex; (2). dptionally

iRl b5y ckoyieg efposiy, sRGffod G pogiigon o lar

Sethe biNging S9KBEOfaBirculption; S(3) administeringo Hyswbject thafargetable

Pa&mstNét co@nta@gxgg é”ﬁqtalex{tjhgatex? z‘3~there|ﬁ§b tafpedBid cordstructfurther S6itains one
No. 10/ 114, 315;. U.S

o e el ehespalyept e o SR g e discasoo
6 Misddder oY be bk descritied avdvei onal Appl i cati on No.
60/ 3328, 835; U.S. Provisional Application No.

3 é“&? Al provilikdSs a BRthod MO antB8d Bdeperidtht entyrive pro@iug thdfapy (ADEPT)

37,756; U.S. Pravisional I cat 0
Shprsero RaOAs Y B roping SR g prosure a above,
V\/rwm’e the etrichro cqubsinog e vhlenty attathed enamcembéc ofl agti 5ifig h prodrug,
g)g%%ﬁm £ adB@sek x'uIE b RGuE75R TR Garind cdthyftls ol Sl aﬁmﬁqgme

on tthe stab t et hered A structure ntain
i G@WP%%‘P“ Wifﬁ tha htnri@gﬁtrb?twa g dycplation, '? G P%‘mmsteﬂng the
SRedrhg t thepatieA and the third binding site is
specific for the hapten, histam ne-succinyl-glycine
( Hfdicioddi vd& al ternative enbodinents, a different
tunDr-aSSOC|ated anti gen may be targeted with the

ggfl 92 at[\ ? oot t?c{ﬁiﬁ)tly &ﬁ@% &ng ﬁx!iy EQ Eutfg{nﬁfeﬂ '}'&‘%{1 mg—based

e targeta e agent” may be a [ poso
wisgnts thet heyk shawn efS@cy écptwelw%ﬂr%mqoywqea@n@aeﬁ dtds well

t G0 s ARic3EIpBE AnE, dnh RoxidsRan 88Bordjigated toRiHbOABEOr 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,

50



The |iposone may be gas filled for contrast or may be
filled wwth a therapeutic or diagnostic agent [0177]
A pretargeting nethod of treating or diagnhosing a

di sease or disorder in a subject is provided by (1)
adm nistering to the subject a bispecific trivalent or
bexaval ent binding structure described above, where
the first antigen binding sites are directed to a

mar ker substance, or marker substances specific for
the disorder, and the second antigen binding sites
are directed to a targetable construct containing a

bi val ent hapten; (2) optionally admnistering to the
sp;bj%&-ﬂl@; Qifed Uningrsity Rypss Oxfayd,, 1 98@dindinkrenporgiughtes. Antibody

Qsdtds!i® RadiBinfabf g%md TlieapioR e flGr & M OFIALE od.I R8DO, Oxford
C|rcu ation; and %ﬂi €n1nhster|n to theﬁ;ubject
t Ypiyessiby Peess, NoYrs 19800 end it (GRG SrteA Reviswaip
woadaogyierhAslog RS CROP b Iaé., fasn; Bes alamatsm Bsal) Mell (1986),
°£7 A %%E&&%E i&&rgbﬁ")(}} £53l4 'oxs.?swg? g or &G‘a‘n‘t inE Jokad Oncol.
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tethered structures.

{0182] In some embodiments, the stably tethered structures disclosed and claimed herein
may be of use in radionuclide therapy or radicimmunotherapy methods (see, e.g., Govindan
et al., 2005, Technology in Cancer Research & Treatment, 4:375-91; Sharkey and
Goldenberg, 2005, J. Nucl..Med. 46:1158-1278; Goldenberg et al. (in press, J. Clin.
Oncol.), "Antibody Pretargeting Advances Cancer Radioimmunodetection and
Radioimmunotherapy," each incorporated herein by reference.)
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Oncol ogy/ Hemat ol ogy 1: 357, CRC Press, Inc., 1984). See
al so Pastan et "al., Cell (1986), 47:641; Vitetta et
al ., Science (1987), 238:1098-1104; and Brady et al.
Int. J. Rad. Oncol. Biol. Phys. (1987), 13:1535-1544.
[01801 In certain enbodi ments, multival ent stably
tethered structures nmaybe of use in treating and/or

i magi ng normal or diseased tissue and organs, for
exanpl e using the nethods described in U S. Pat. Nos.
6, 126, 916; 6,077,499; 6,010,680; 5,776, 095;
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exﬂ@%ﬁbo&&ﬁn these methods may be replaced by the stably tethered structure disclosed

herein.

[0188] Various embodiments concemn 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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radi osensitizer can be used in conbination wth a

~radi ol'abel ed stably tethered structure. The addition

of the radiosensitizer can result in enhanced efficacy

when conpared to treatnment with the radi ol abel ed

stably tethered structure al one. Radiosensitizers are

described in D M Col denberg (ed.), CANCER THERAPY

W TH RADI CLABELE! ) ANTI BODI ES, CRC Press (1995),

which is incorporated herein by reference inits

entirety. [0184) The stably tethered structures for
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or administered with antim crobial agents. [0185] The
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[0193] Protozoans that may be treated by the methods d&ecribed 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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epitope E of CD22 and others. The B cell-associ at ed
antigen may- al so be another cell antigen such as CD
19, CD20, HLA-DR and CD74. The T-cell antigens may
include C1325. In certain enbodi nents, stably
tethered structures of use to treat autoi nmune

di sease maybe selected to bind to IL-17. [01891 The
ABS may contain a sequence of subhuman primate, nurine
nonocl onal anti body, chineric antibody, humani zed
anti body, or human origin. For exanple, the ABS may
be of humani zed LL2 (anti-CDQZ) humani zed LL
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plurality of epitopes on the surface of M. leprae can be made and may be used, alone orin

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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the circulation, just after injection and prior to
devel opnent in the host's hepatocytes. Thus, it is
preferable to use a m xture of mAbs that can target
nore than one parasite stage of a protozoan (such as
P. falciparunm), which may be achieved with one or nore
than one stably tethered structure having nmultiple
specificity. The use of conjugates may offer further
advantages for inmaging, e.g. with 9"Tc, or for
therapy, e.g., with 2ii At or an antimalarial drug,
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[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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epi topes on the parasites. [0199] Anti bodies are
~avai l'able or can easily be raised that specifically
bind to nost of the mcrobes and parasites
responsi ble for the magjority of infections in humans.
Many of these have been used previously for in vitro
di agnostic purposes and may be incorporated into
stably tethered structures as conponents of anti body
conjugates to target diagnostic and therapeutic
agents to sites of infection. Mcrobial pathogens and
invertebrate parasites of humans and manmmal s are
organisms with conplex life cycles having a diversity
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anount of a stably tethered structure, and

adm nistering a targetable construct. In this

enbodi ment, the stably tethered structure conprises at

| east one antigen binding site that specifically

binds a targeted tissue and at | east one antigen

bi nding site that specifically binds the targetable
construct; and wherein said at | east one antigen

bi nding site shows specific binding to a

conpl enmentary binding noiety on the target cells,
tissues or pathogen or on a nol ecul e produced by or
associated therew th. 03], Alternati ve enpodi ments
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construct. t there structure

cBROFS and complementaegniinsy mamsgéweﬁﬁﬁw 1y pysecigtpdmith an
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it eppreRtCEACANS. | mrune- dysregul atory Di sease,
I nfectious D sease, Pathol ogi c Angi ogenesi s and
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épe entire text of IS |ncorporate
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A0REIAEY,ARe bREINAEISotide AP 'be BBRInistered concumently or sequentially with the
stably tethered structure.
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factors and conpl enent regul atory proteins, targets
specifically associated with an inflanmatory or

i mrune-dysregul atory disorder, with an infectious

pat hogen, or with a pathol ogi c angi ogenesis or

cancer, wherein this latter class oftarget is not a

proi nflammatory effector of the i mune systemor a
coagul ation factor. Thus, in certain enbodinents the
stably tethered structure contains at |east one

bi ndi ng specificity related to the diseased cell
pat hol ogi ¢ angi ogenesi s or cancer, or infectious

di sease, and at |east one sp ecificity to a component
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b ePsapdospRIAS @ La¥ine PRARSREAMOHRS ‘H’é‘°t°61"sa doubl e stranded
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[0213] Preferred therapeutic radionuclides include beta, alpha, and Auger emitters, with a
XeV range of 80-500 keV. Exemplary therapeutic radioisotopes inchude **P, **P, 'S¢, 1’1,
131 86y S0y 186Re .’”Re, 18R, 64Cu, S'Cu, 7Ga, "'In, 'Ag, , ?Pr, 1S3gy, 161y, 166y
165k10, 177Lu, 8 A0, 2''At, 22Pb, 2'?Bi, 2*Bi, ?*Ra and ***Ac, and combinations thereof.
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that is a chronogen or a dye. [0210] In a preferred
enbodi ment, the therapeutic agent is a cytotoxic
agent, such as a drug or toxin. Also preferred, the
drug is selected fromthe group consisting of nitrogen
nmust ards, ethylenimne derivatives, alkyl sulfonates,
ni trosoureas, genctitabine, triazenes, folic acid
anal ogs, anthracyclines, taxanes, COX-2 inhibitors,
pyri m di ne anal ogs, purine anal ogs, antibiotics,
enzynmes, enzyne inhibitors, epipodophyll otoxins,

pl ati num coordi nation conpl exes, vines al kal oi ds,
substituted ureas, nethyl hydrazine derivatives,
adixemplenr howattive tipmpegaagents arh ealertaddiramthe gomwp Somprising

|¥¥3 3ldsind h@es0l S, SN38, canptothecins, doxorubicins
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ILWM dhed, 3Rdvith faca;ré xﬁpmw&&enmkﬁ@ BiRBIngpehtfiel, b1dcRmE Peptides,

a colony, sti, ating.factor, 8?2 i nterferon d
s it oo S BT SO B P OB poptides, anti
t hfrﬂn:bpqmmhmmmdxcal pepiixdtb, ana&mezsmg:hmsmﬁa@msd hematopoietic

he%ggltopm etic %&@ﬁamﬁmﬂﬁer&ﬁﬁ&ﬁ &’mpﬁ% t he

ctor nmay be an |nt

gfngrg‘yﬁ 8}&! %&eg% {x& Gl %Tag %l% %‘igast one promf?a\{nmatory
naﬁ&mwhag%ncgmgmﬂMQMﬂmﬂﬁﬁamgcmmu*mm<H@GNMGSENMrﬂdﬁwmr
Hel%gh&e BB AR m PGy Jﬁ'e@trof‘ g)';l&gné’to Qnidh e stadlFrelbed §fr&‘<!i(kre may

growt h factor factor. Alternative
t Piad inAiSoRHs atr et te, OBy HMOH-{. TN (S0 pecregis Factor alpha),
Lir=-6, 1Lk, FL-501L-6,IL 182 T -1 2,-TLAS, 11k 17ldhd TLLI82 Promﬂammatory effector

[ psTienisr etior B R ap isufiROR GEPHS, Sl mact dgonocse
behemot@hp beoteim bl RA@@@’S thﬁe(nsicronmgq igflanipeatory prejein 4A), MIP
8RRty BPL BNIACTY @il HeaR6phil actlvatmg

Btk ob e A K A

1&61uB§1, but 4r6 GOt rbstrtted to, AR, IRAGRATL-13R 2P} SR IRBIR a2d BB §R. The

2%55%act . %agg%%ﬁ raggb,.leaa %&{hscaﬁy@ftﬁ g{ m@@m,fess%n&t ofactor,

er apeutl age tS are sel ect ed

gf?l@h s tieshp factor egythrembinnBhelyaphekines{rytokines react with their receptors on

the immune cells to effect activation, and antlbodles 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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[0214) Still preferred, the therapeutic agent is an

" enzyne selected fromthe group "conprising nalate-
dehydngenase, staphyl ococcal nucl ease, delta-V-steroid
i sonerase, Yyeast al cohol dehydrogenase,

a- gl ycer ophosphat e dehydrogenase, tri ose phosphate

i sonerase, horseradi sh peroxi dase, al kaline

phosphat ase, asparagi nase, gl ucose oxi dase, O-

gal act osi dase, ri bonucl ease, urease, catal ase,

gl ucose- 6- phosphat e dehydngenase, gl ucoanyl ase and
acetyl chol i nesterase. [02151 Various exanpl es of
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(macrophage inflammatory protein 1A, MP- IB '

( pEEIBpWhay trwondiffamntadrgety” cpn wfeitntwoRlifferEpyantigens, or to two different
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Cﬁi&? %%té#, gnd Bot axin. Projntl effecto
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act i

vation, and anti bodi es bl activat i )
e Rt HejiEcRS o1 PRARAEE RO P RTSVes o Bk 1 and
adpfaodi es can react with the | ynphoki ne/ cytoki ne
receptors to block activation. [0217] The different

; qg%ﬂ ﬁg%eﬁla%iﬁghggm?gg a&htﬁ; xtc:etptmﬁse«dr@_taa?mtmswimem the

A

5 Qutkaativerenthiod naht, fthestably tethared stracture magy icemptimms)e@%{ [gpg/molecule

t eLNRLEHid bk ASnRbR EBreabeEdhics AlrhiX BReulanay be & 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.

60



sel ected fromthe sane class of effectors or

coagul ation factors, such as two or nore different

proi nfl ammat ory effector cytokines, two ore nore

different proinflanmatory effector chenokines, two or
nore different proinflammatory effector receptors, or

two or nore coagul ation factors. Alternatively, the

two or nore different targets nay be selected from
different classes of effectors and coagul ation

factors. For exanple, one target may be a

proi nfl ammatory effector of the innate inmune system

and one target may be a coagulation factor. O the
s{0280lnoa¢ ﬁewan%ramwmyn pusigieR O&TsegTaTiof ejagankjve jmmune
t watcﬂi fh 6heindmbo@inde &L the Girgdd 6Tthe {thisyrattictddystratt@Ghayiodour on cells

t | east _.one oi nfl tunt ator ef f r
{:‘gfﬂ T A A ?h o™ b‘ ki am”re?{t 2%"%‘%?&““““
cbnélmm Mmaus Oﬂmtara@nen@wdmpimlmm qorh)théfal ealls o et another group
CYf RO & tBEEhodS cdnSiBlg S8 P8I NI R70 Wﬁx&ﬁ&%&@rofsuxtable

e E?%@eé#?&akﬁ-” @@gtﬁﬂﬁ%%ﬁ&%ﬁﬁﬂﬁé%@% oBé g2s, cos,

r EDB{IIGI40L] CDAR X4 CDBRR QDiG? apd P 1SKaThe @Bs ansdargets on immune
d{x{ll@ GV cah BE Qﬁh?ed‘% %&h 3 Pmﬁ celi ?Qbéhsé e&ng &Qarticularly

ucture reacts are rmre han oné
epiefud e parkenpf g‘a seasiriticicsl %fty! eFPefmr( A¥e- £Ppe2004 (Epub
|m&adﬁfpdﬁtmmsersy&wm@rM&m2®(3)Emu—alr(m®mtope of the
same coagul ation factor. [0218] Thus, "two different
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ecepto nat

BRI O TR P R

cytokine released by monocytes and macrophages that have been activated by IL~18, 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 ef
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[ 02201 In one enbodi nent, a target nmay be an antigen
or receptor of the adaptive inmune system In other
enbodi ments, the target of the stably tethered
structure may occur on cells of the innate inmune
system such as granul ocytes, nonocytes, nacrophages,
dendritic cells, and NK-cells. OQther targets include
pl atel ets and endothelial cells. Yet another group of
targets is the group consisting of CSa, LPS, |IFNy and
B7. A further group of suitable targets include CD2,
CDh3, CD4, CD14, CD18, CD1la, CD20, CD22, CD23, CD25,

CD29, A .
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9! JG0&Pat deE WhélStreaBRE! sdpBid Br f¥pfiyshodk.Critical role in the
host control of inflanmation and i munity. MF is

P ?fg{zkg} l‘klh"él%!) pl%@r&%gstlarﬁ id & &Qﬁﬂl&%&%ﬁ@ﬁ(mlvﬂ@bm&&ﬁl&%avage of

enesl s or 'septic shock. R
HMER £1yepPBEnso RN %Vﬁﬁﬁc‘?)@&?‘ reeRRIOtSy (THE oo ‘?5?“6‘? &Sﬁa“e is
i Scoﬂstﬁﬁtwe%b AGHTEYeRIR: buey ikt eactieledds elebly famtionyCaesplement
and macro es th be N, - . .
N}guvat{gp r%p@:gm\?l \gmﬁ g eﬁue co Of r#y:@%tﬁqmg %xcolgislerll@al reactions. In
p imn@hgcpdec a specificatomplenydnt Potsin, C6, famytwehighlyactive, inflammatory

@tﬁ SRGh& USQW_ﬁt:h jo@rﬁly&(:@*aw WL chl1E. YI‘lﬁg fntafm evokes a
HI\I{BBI"F ?@%é‘&f“ﬂ?&tﬁ%’m{‘ﬁh@’% &J‘Q‘%‘?’b’gmﬁ Lgha o?matoryb

t | esifespindclladhdion molecules. Together, these byproducts can lead to the
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injury that, when sensed by DCs, induces and/or
enhances an i nmune reaction. Pal unbo et 61 a!. report
t hat HVBGL i nduces nesoangi obl ast mi gration and
proliferation (J Cell Mt, 164:441-449 (2004)).

[0223] HMEB-I is a | ate nediator of endotoxin-induced
lethality that exhibits significantly delayed
kinetics relate to TNF and | L-1beta. Experinental
therapeutics that target specific early inflammtory
medi ators such as TNF and | LI beta al one have not
proven efficacious in the clinic, but stably t et hered

structures_can inprove yesponse by targeti ng both .
e SpttPetipriof fssyegesmip P‘&%ﬁ?agwmf fisgasrat SR chselcaltypately results in

[ Wﬁxoﬁbﬁb& ipﬂaxamktenyedspetsemm& chbastatiaaghbdpséiiBiGoh, and cell
i£specially useful in treating arthritis,
pa {icul arl y col |l agen-i nduced arthrltl s. Stably

| TO£578 3Pe Rt SHiipbe Eefion ity Risiyd Ry Pafenipe clssion
PMWBAM the alt@ete IR0 1IwWaly 2 B4 of thioddngllaneaat caaponguts dre intinbered

Rgé;é‘ gbl4§2 @5&0 %&3&9&& réfétdfo 8 "Fbtors) Sl §the HinSponents must
u 339 2003): .Treutiger et af, Jlnter

Va‘e %ff?%‘]“"'?’i\?#h‘iﬁs ?‘%‘P’é’rF"F&‘?H’Gr‘? fm
c ysb;ablenes thmsal amma msg/a:tnqnsnmts sfftha¢lasicalgathang iddiele Clq, Clr,

a I 0 T ' at.ed
SRR IR T TEAPORE und Ol bl ERLEARRY oDl Rdltl Pheiday
Vet Wége‘é% FacgerB, §a°awCBaBFP‘ymﬂmEW@§3 and Broperdin he last stage
S 8?&%11 pamf‘@ 23 tﬁeedalnst alnd ml‘?a@ &fiixﬁo%ﬁxt@?s@&@f ftolaGRembrane attack
ost e mast ce i.a

 Braper o A TRBingi o fis pibrivirge SiaeiComPles snclue g5mgot, 05 7
| C8, s @se is stinmulated by several other nediators,

such as interleukin-1 and bacterial endotoxin, in the

, CPﬂZSF“ﬂﬁledﬂm&se eoxgpqnehy of thk eGhplemfent Issrstéiﬂfs?rﬁbe tigBiee by a
-0 nvarlos ansste en a

ot gﬁ ﬁ%tg“% e SFPE | s ‘?’ é%arg yﬁfﬂ?d C3a, C4a
agnd Gfmcayfe mpgcells t@rehpmhpmetasmquaes suadvys histamgine aridaistoponin,
t Shi2g ra&g@ﬁag% Satibddies ahd ERhpIBL et 2GL O14leBe }%ﬁxﬁfoﬁé 2RLY of

tar ‘al so stl mul at'es the acute

r sfrared dargsts- vipathey grow of preferged igraets %Huqeﬁf;?bae@ gug C5b, which
Cemﬁaﬁpmgo@to@is ef ﬁardgdceas NARBBEr méfe@w@bupmdh@é@ afethd t

tI e [
‘5?. s ocfi{P" ogoﬁxas Eecllet E945 £3€88. &sBcs, ¢7, 08 and 09
ciodptedysie okl qe mm@em@mw and form yefeanother preferred

_sr%.(, g @proteins often activated by cell receptors.
ement cascade" is constitutive and

rpRaahes &ggexi%@sﬁel&e%%}m%&@%m&ﬁd 1 oSk fmation and i o

udkiegnotastie Pfaﬁ%nm Seduntien ofneationhiin qetea@mﬁ Ww&rﬁl proteases and
ra/gth fidfcals) Therbies csa&mdsepwaecsd@&aué dr6 pﬁaamwﬁefemd targets.

o eeeioe C: et BhTin CEEamecli s 3 olF phich iR S peot e

bheobrapekit®k cidmnplex. Thus, T is encthepreferred 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, CDS55, and CD59, may be targets to which the stably
tethered structures bind.
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nunber of other inflanmatory byproducts, including

i njurious cytokines, inflammatory enzynmes, and cel
adhesi on nol ecul es. Toget her, these byproducts can

|l ead to the 62 destruction of tissue seen in many

i nflammat ory di seases. This cascade ultimately results
in induction of the inflammatory response, phagocyte
chenot axi s and opsoni zation, and cell lysis. [0227]
The conpl enent system can be activated via two

di stinct pathways, the classical pathway and the

al t er nat e pat hway. Nbst of the conpl enent conponents

?rqezéaf g%sqr“gaq'gg ga%?_’a so an:’ PFCC%T&%F@ }cuﬂﬂ tissQ& Fachdf ?I‘F) and

OI‘S onents mus

b éhrembipnrdfiFi is alkd knownelsg axtisses thmbeale@w G P?fﬁ&‘ﬁ*%‘w"f 1, or

Otfz?:%r&lls R4 ¥ inREdRI xﬂ&nﬁtﬂwf r&?aﬁltolx:] £1984Pr&ie and dimbmberef the cytokine

active 0

 ReepiGE By, 1he g bingigg extadgn iy BEBLRGE TP Bylior wo

C@bucumt mmlemmdmhnfaret doesxamtemhah@lpatﬁhmy of TFasa
cter:q E) B2 %&onéz 0GRk EI‘F iEpRvbREed Bane ﬁa&t &ﬁg@&hou protease

roper di n. Iast ta
gm fiptes goghtge equ @8%%%’5%‘&?1035 asc n%ﬁs by forming
l ieh a&ﬁﬁl’gﬁb&@(ﬁieﬂdmk thcemm:lemar d@mamnf TEGmp m@méatmg blood

the %‘?aggﬁga%?mfg%%? ﬁg@lfﬁoﬂﬁ?éyg ofVa. The enfyfnatibelly active

ese _conponent s of
t heme’@ﬁ?ﬂ Toyreastivasy SHERRLI THROTPREINE BYPTIIS Sragppfign and ot
t gt ipkigsl structure, certain of the conpl ement
conponents are preferred. C3a, C4a and Cba cause nast

c ﬁ{;}ia’iyx’% il 8leasQ v Ng%m a4 %@f ﬁl@ﬁ@frxﬁ nfoR6yt@smivrsinagesnad

T they: att{wﬁl tesbar{tt:x% di e&;% arides.
cdm“@ﬁé?ﬂ“heéﬁl&e Isyppddis indy 6’0’5 8¢ Y}
t PraeinkinabdQlidiavolgsddn pytaﬁnqmaﬁsiqn@d ctdotighitlsell AE lexpiession.

F opeon SEFT &7 iRk RORARIEPABMHAN bR BisR! foriiision of

t Idessexpme@é mwpulmmmﬁ@ seendp P‘tt%?e§é‘“ thRragmseasiye sepsis. TF also
| ag ot b %o%&l ifavaribPRF nébherhobtaticlurichs @rludingitfi@nmation,
y I s o

r n, ceI l's ﬁg@e’@gm&tj ackrt%g og%%ﬂgn‘gbus, stably )
CQéﬁaéreclm:ﬂicnﬁEsahatltargee TE3ee, usefil aot oalydp kheltwatmentef cpagulopathies, but
sm ng gelﬁ%,%ﬂgga LhsRNcaRB4, @&@&n@m&@&gl dnddttef R&h@¥ and

eutrophiiic_rel ease of. i m crobia
AL TR AR IR b e e SR A R R
PRLeRRes a&%a@‘fma 9atﬂﬁ§3t argiithactykine sdveork dcsupgesgd by the eBility of
t ar t I %ﬂnﬁ %;gntguseg%e expn%? ?1}] Q}IJ 3&%@%&’ ﬁéﬁtan@{ﬁ Exe%ts of ligand
c cmrplmdo tHéugseptaCs L@anchmlm (fagiprY Bpyheg becareported ogive an

,QLB dcb Bl GHAGESER, thisIndiddtHe tikk TFRY £k re@ghtdrar get s,

oth the classical and alternate conpl enent

P %M Y hrombin is the activated form of coagulation factor II (prothrombin); it converts
fibrinogen to fibrin. Thrombin is a potent chemotaxin for macrophages, and can alter their
production of cytokines 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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depend upon C3b. Three proteins affect the | evels of
this factor, d inhibitor, protein Hand Factor |
and these are also preferred targets according to the
i nvention. Conplenment regulatory proteins, such as
CD46, CD5S, and CD59, nmamy be targets to which the
stably tethered structures bind. 63 [0230]

Coagul ation factors also are preferred targets,
particularly tissue factor (TF) and thronmbin. TF is
al so known al so as tissue thronboplastin, CD142,
coagul ation factor Ill, or factor IIl. TF is an

i ntegral _nenbrane receptor yrotein_and .a mber

PR Jf B S b0 GER ST EFAHT PHemie Sori (A sedualise have
b&ﬂdhﬂgrmﬁﬁdﬁmkﬂ&mhamademmsmtnémﬁﬁx&mmkmﬁtmdmﬁdMaﬁdagmanPS
S&M&Lﬂ% l"fa{@ lfaeaelt&@hive@iauea%nlme %a,ﬁc Pﬁls Séﬁﬁg tethered

cat1on of as a
CorusRIGRdhat é%‘é?}tbefhs&‘m‘l‘ml agd ptrlcast Qrepthes tarprd adsfegs e clinical failures
CRAgpHistkdabiert Ot €ase cascade and initiates both the
extr|n3|c and intrinsic blood coagul ati on cascades by

f R33N onlbr %bailﬁaa% e saglgnl-,lﬁ&e@ stARk eSS Ind laea MHC class , MHC

extracellular donmai n

cirecul
O8] SR S 1 GDag RS S, Jrg sy teered
f afilcture Alkd may Bind sea Braly asivatoalcytokae] onte a cptokipd medistor, such as
tﬂg ctivate factor I X and factor X, leading to
oJJly generatlon and clot formation. (0231] TF is

B R St efedi e arerr b B HEPTS Sieef el Ba g e
| reckpt@chr lggmdet_ adspcxilfba:amagm partiotlety e that is selected from the group
' wapal.{a% S&ﬁﬁﬁeggéann énsg’é 3 (')dtbz'él apse, &3229 cbay UYL YEGER,

I.ne activation o n ce
eliﬁk‘ embryRig 08 gendCEAE W@ﬁloe?m “%ﬁlal%?twwes
[ HERQ/MWOBGP&TJ EGPeL, ICm25,30m30) Chi3a] €Das,iapwoplD4s, CD52, CD74,

r [ C i.on en,li .
PR R A ARG U REERD cte s
tmofseulc 6 MVEH, MECa, MECB gV Cdf MlHL6n Brban-fetopeotein (AFP), A3,

f R34, ednlspEditiciing ed-ﬁ‘fdﬂm%la@}ecepf&nﬁﬁﬁﬁl@,rhﬂban chorionic

%ﬁ%{g&%&lrg”é*e“%% L g e w b Tao OGS s HEoR prgpptor, Ks-1,
t ed(ge M@Em&m&eﬁuéenﬂ omwnl prostatid doid phosptianme (P AP, Prl, prostate
goggﬁ th' byotsme d Rehifind gnggggﬁa s?&o%'lér TAC,

ncer, fc ang ogeneS|s iIhuné  a
| PAG WM&WW awdX. according to the

invention. A conplex interaction between the
c[oa:tﬁj | e gcdnaspadidbediyitiasegsit el ionwicidysrepdativorakd pther immune

(?ei‘.l‘; Sgh%%_ Lkﬁ"eﬂfp | IL—6t ﬁ.«-@ fCD‘f‘l@ wﬁl axﬁlyéﬁk' %%ib&ﬁ&sband inhibitors

uence exp reSS|on In a varlet of cells and

t%émé‘l‘ TR 'ésa"sﬁ’effl fquprtto iBPIRUs HEVivel ‘f‘ﬁ‘éief‘lé Fdtbisgpsis (H“be”‘La“g et
"4, mstlzmdn:ngs ﬁ‘saasw WM&&:I b.elemn malaalzberjé 110:101-108) and
glve rage ul ar ci um,si i ndi ¢ t|

oo ek bR A TeoniaBl oS! SRHY Rintophf Topidh R Hirs s
98P 4i: BRF-1U; Bteyknsodabyu] @ltnl Tovesf HRB6077:1812¢1816). Fhusidfprsepsis, one

| §¢ aeeD6di BBrent talelsPRAER01) & tbl@éi fhat i$ AEBREA with iffection, such as
pot ent chenotaxin for nacrophages, and can_alter their
LPS/C5a. Other preferred targets include B-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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production of cytokines and arachi donic acid
‘nmetabolites. It is of particular inportance in the
coagul opat hi es that acconmpany sepsis. Nunmerous studies
have docunented the activation of the coagul ation
systemeither in septic patients or follow ng LPS

adm nistration in animal nodels. Despite nore than
thirty years of research, the nechanisns of

LPS-i nduced liver toxicity remain poorly understood.

It is nowclear that they involve a conplex and
sequential series of interactions betmeen cel lul ar and
hunor al 64 diators. Int samne

o 19334 dn i1 b s oG Jug e i A datt mhl B arpee o s
besawinte wit] aft hasishbst diseaseoniransplang nm@%a%aé MIF (Lo et al.,
. WMW ;Eg&l 13865): §|‘H @F@&?ﬁ)ﬁ %ﬁé’}ﬁ{thé-tw%%\ﬁ&ént targets also may

vari ous I nfl ammat ory medi at or s have y| el d onl

t Heeronp &t pssoqiaied mgcutewam Séfadm%sa&‘t ﬁ.’%& Pryps e ol
t apgetmbakhﬂﬂmmtmmmam&mtﬂedoaast restesosist sieh as MiE)Ethen et al,

&%}S‘gfle hze,{ mb PheHio 23%431’)6@ 34 (2 fﬁ%ﬁﬁlﬁtsuheﬁt[m@tﬂata etal,Int

enbo et hered

stlmwalr, Ot 17004 B sopad of P'a@b FWM‘I@ gisgas,sugiyas TNF-o
T E) @Bt & ANDURRAM: R ek GO(ERI 7 1GLH2004)Db deurégaiy, Sich & Bihamylated
a tet structu
%ﬂ?? CoyRP TRt S T GonIERS Sy of Bfnie suoh s
S uEk6 awl TNEFKB. [02341 In certain enbodlnents one of

the two different targets nmay be a cancer cel
remm] @th@ttargés ieluda €50 LPSIEN-ganinag 8; CP2ArED4 (IDdA GD18, CD11a,

Hia Fdl?c %ﬂl‘i"{:lﬁ% 5&2”53?% %gpcng&g%ﬁz' éﬁszpfcvsa CDp147,

nea ah
cuzlalSéetﬁect)'atwe@mnomE@weﬂwm@énm Artieghy Fﬁ‘éﬁmg LPS, can
( GANhibidPs S8tha bxteHt BYhftibbdied 18 ICT 118, BD) 1b,toe T €4, shich thus implicate

@éﬁl%%éﬁwg F (%&“"‘ggéé% }8%%&%@ etCPfLPImmunoI

( CE98] HeAsASy4HRY PR3 lgebeen &vad ¢eiplek kirelk &y siem helkirisritis (GCA),

l lsea system im aftd R edildClnd M‘égs@:e ah&u@ predominately
a-ve oprotein ( CAl125, colon speC|f|

2 ey mAphes pheadic LR aASHE FRRL g in vesclr
Ch@éroSiB afid sx@@&;@éﬁl&x&@ﬁ Ethe(nirK}Qxd t}ie&czv&eanpnm bfblinidkess, stroke

e eop Ortie 3 Mmdobtn e ek thdﬁrgnze%;ﬁgésrgltuﬁ%&a 3k&£:(30-169; Hunder
pi‘mﬁm & (1P matPry| Disepses of Bloed Viepsslsi 6iS: Haffmpgand C.M. Weyand, |

%‘) M%l?&%%x%ﬁ@% g@oﬂ;@RfAﬁl%@ﬁe ABibbG&INo @%Were found to
e car nonL.c
A R SElP raisgBpde S bR P e RO pE el B pees
ambonmmsd:;ss), e@geatnlgmmthea&dn@tﬁworﬁ thatidendrite ebis,ddvich express
| n@bggj hen adtdet% r'#']e %ihcg ’an&éen TQ %GIIQ%CAa 'ﬂgthg%§3dxes, they

I'és an tors ~ agal nst aR have been

»

f ousadl a mroupgRticvR8L Meh (lggi clope HBd et from fisserrddpiagnostics). CD154, 2
( H‘A@tﬁfuerle@% N fadlily, is BARERedlond06 Rirfdb6 of §64-pbSfive T-lymphocytes, and

gasrga ngl re%%rtec{ that aJh Gal .n xggt?o% onapan%bo&'};l' tcc): (5'[91]54 %po%hce%rlggmﬁcant
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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septic shock and adult respiratory distress syndrone

i n nonkeys (Hangen et at., JSurg Res 1989; '
46:195-199; Stevens et al., J din Invest 1986;
77:1812-1816). Thus, for sepsis, one of the two
different targets preferably is a target that is
associated with infection, such as LPS/ CSa. O her
preferred targets include HMEB-1, TF, CD14, VEG-, and
I L-6, each of which is associated with septicem a or
septic shock. Preferred stably tethered structures are
those that target two or nore targets from HME®B-i, TF
and MF, such as MF/ TF, and HM3B-1ITF. 65 [02361 In
s10288] trhesmatidericitierrrcombirantnterlprkin-hoecgptpr Exagapist, IL-1Ra or

t %&ﬁﬁ@(ﬁﬂﬁ&@@) that HogRlactiRGI(Coifen ASIS Ok Rhein wimogr@hbsz-s

\I\/&peus ost I&e%ﬁtg%#dbgw g |§Jr‘]eCt Ig‘g%]%ejn ?3}53& t of these
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OB B ARG i il bl AGhNEnARER SeRoRE Yibhids P B
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2 4: t
2l ool e Uy eSO o el . 08 B, 15, 1017
aangt Bnl®: erewsefils di sease, such as TNF a (UI br| cht et
al., Arthritis Rheum 50(8):2717-8 (2004), a
n mﬂﬂp%cml!mf theo bre peeforadiiasst icombigatidaP (hchwie yhefollgwing t Thij is a list
bfdxanpfel offreferred EfMinationd BGGdnot Hidndad (AR Mhaushile.
cac exla, such as |IL- 6 and TNF-a. [0237) O her
i ifud I FN- B/, CD2, CMA,
jrienpat o © | Spepnegieet o |\ OO S o ooy

RP, CD38; | Gddng ¢ W yt&i&ié&epec&@ihﬁﬂm 1,

fActivation ()ﬁumqnucd,,qm cells by cert ain m crobl al

‘II! 07 ¢/1- bti/b ved at JI_mTLmOI

M 4535- 458 W‘H&é‘%&%@&rﬁ?ﬁc&%lﬂa’ﬁ%gﬁﬁqmm

BT oL RO A el Sy ey S

pier i es, p @d@mea@hﬁﬁa&or,e@emmﬁC@,crns;msa,lorbrsanches of.

\ESeul ar S| Gnuslescatrdgdatbyeameteint espraallycCPAE KBRS 20D 5hdnd
t he severe ¢o¥gRH cations of blindness, stroke and

ortic arcn ndr one and and ronzy, NeEngl JVEd
%U ' 349: 16BHIEHS DG ELINIES OF ToetP T 0. |

IRt OF ¥ AQeSE RS Ak OO bAER P BhSIinde {HBANE-o, IL-
lgf Weyand,.s ads, l\/arce‘?’q:Dekke@l"t ork 2062 "% I,
9'—_\'—'\ QR'—'\) Awfl bodies.t o CD83 were fnllnd tn a_b_r_g_g_a e
VASIGE-1t i S 1 BroinfBGimhitoryeffectomtiemokihe ugpainlly MCP-1, RANTES, MIP-
GCA. ( Ma- KrumAed:rMIP-lBJExp Med 2004; 199:173-183),

ug ebl gt o theseTnvestigators that—dendritiT
~1whi ch®? tory effector receptor especially MCP-1, RANTES, MIP-1A,
or -1B )
HMGB-1 Coagulation factor, especially TF or thrombin
HMGB-1 Complement factor, especially C3, CS, C3a, or C5a

HMGB-1 Complement regulatory protein, especially CD46, CD55, CD59, and
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CD83 when ac

cells in OCA.
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TF or thrombin | Proinflammatory effector chemokine, especially MCP-1, 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 CSa
TF or thrombin | Complement regulatory protein, especially CD46, CD55, CD59, and
mCRP .
TF or thrombin | Cancer associated antigen or receptor
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HMEB-1 A second proinflanmatory effector cytokine,
especially MF, TNF-a, IL-1, or IL-6 HMGB-I

Proi nfl ammat ory effector chenokine, especially MCP-1,
RANTES, M P- 1A or MP-I1B HM3B-1 Proinflan natory
effector receptor especially MCP-1, RANTES, MP-1 A
or MP-I1B HMEB-1 Coagul ation factor, especially TF or
thronmbin HMEB-1 Conpl enent factor, especially C3, CS,
C3a, or CSa HVGEB-1 Conpl enent regul atory protein,
especi ally CD46, CD55, CD59, and 67 nCRP HMGB-1
Cancer associ ated antigen or receptor TNF-a A second
pr oi nf | ammat or%l ef f ect or )\{t oki ne, ecially MF

PRI e Sl ethenet straohigy oy beh rppirs o GofAGTs ) o B sepacate
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B %%‘?%ﬁﬁb%‘%&ﬂ Bl BT o G qoh B5ER LBfrointammmatory

r%l?ﬁ ¢ iopafe mmuncsyYIen, capgulatipr fastors, (PR plsmant fagtors and
Codtplian@it kegufitdr bﬂoteﬁﬁlﬁﬁtﬂ itapdty/specdficdll, aséodidted Qlﬁtthﬁ @aflammatory or
- TNF- a nt ..requl a otein, especia c4

Chpssshe R SRRY aifcEd\ X Pl oo s ERRE B ek, drWifvan
omfacge@ptlmseE LPS Pmi nfl ammat ory effector cyt oki ne,

especially MF, HM3B-1, TNF-a, IL-1, or IL-6 LPS
P mnfﬁ&rﬁmt)owmeaﬁ feehoe mEY6iiD K d¥ecephion i itd thgetvidlechle, such as

R i d %@%@5951 FN*#@P iR} s irERbb, cpag, co27
Led GG ManysH tesgxdst as godrs splubleiferasiin the pioad.
Cﬁfﬁaingmgrme deany ewmemira}ésm@ i&xaﬁaﬁe fiofm ths¥lodd)and then

RS 8 P B Al B o B s s
efnh@roploee, it todosprat and demradatibh hy Mk Bell, ldhi@Bially the lysosomes. This is
particularly effective when the second targeting component is against an intemalizing
antigen, such as CD74, expressed by macrophages and dendritic cells. This is consistent
with the disclosure of Hansen, U.S. patent 6,458,933, but focusing on inflammatory
cytokines and other immune modulation molecules and receptors for immune-dysregulation

diseases, and cancer antigens for the immunotherapy of these cancers.

[0242] Preferred stably tethered structures for the treatment of cancer include antibodies to
CDS5S5 and to any of the above cancer antigens, antibodies to CD46 and to any of the above '
cancer antigens, antibodies to CD59 and to any of the above cancer antigens, antibodies to
MIF and to any of the above cancer antigens, antibodies to NF-xB and any of the above
cancer antigens, and antibodies to IL-6 and to any of the above cancer antigens other than

IL-6.

[0243] The stably tethered structure may be used in conjunction with one or more
secondary therapeutics. This secondary therapeutic may be one that affects a component of
the innate immune system. Altematively, 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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TNF-a, IL-1, or IL-6 TF or thrombin Proinflammuatory
"effector chenokne, especially MCP-1, RANTES, M P- }
A, or MP-IB TF or thronbin Proinflammtory effector
receptor, especially IL-6R IL-13R, and IL,15R TF or

t hronbi n Conpl enent factor, especially C3, CS, C3a, or
C5a TF or thronbin Conpl enent regul atory protein,
especially CD46, CD55, CD59, and nCRP TF or thronbin
Cancer associ ated antigen or receptor 68 [02,401 The
stably tethered structure may be a m xture that
contains at |east two separate antibodi es and/ or

receptors .or. thei.r. |i ' A ' :
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pat hol ogi ¢ angi ogenesi s or cancer, or with an

| nhiagt bRPlydi sease. [02431 The stably tethered

structure nmay bind to a receptor or to its target &
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effective when the second targeting conponent is
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other . ! &G 0dik 8RR EPERE R allPanipulatin

[ rﬁﬁﬁ?gn%%?%ﬁ u@gﬁ"gkﬁcﬁf@é gag ,t and cancer anti s%?ﬁ;s aml; ng

f dractetieshpgmiorfbatireel poptises earbe exnresiedprstheir gsiesq (Sthith and Seott

Prokerdceesindl M 51181 Remath sl Settd, U99Ss Met. Enkyendlrd @28e57).

cancer include antibodies to CD55 and to any of

of

t ‘32?}? %E &R E&Qﬁe A doGERRsiadiid ABHeRSn 4R doRdficAR bfipage-

any~of the above cancer antlgens,fantlbodlei Q ngg

ardisplayedipptide ibreienyihia thedryelapment of sarsenng methpds fp ddhich she

M1fpr@ied ade@sadis isdlatt Peptidb fpmd< de exanaple,ithewss of peptide libraries has

A R I oSk %o Dl o the B0 hinck Bfia ADGHE-11aBR6Rbing motifs within

arﬂ’?%étr?’s?,smélﬁgo ant 1 bodr énéggon? . a%g&t 0 éér‘?g@of the.

aboay peeteinssueinas @@h@di@ﬁp‘@ve@l ffpigflammatory 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

jsolated by panning (Pasqualini and Ruoslahti, 1996, Nature 380:364-366; Pasqualini, 1999,
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I L-6. [02431 The stably tethered structure nmay be used
in conjunction with one or nore secondary ‘
therapeutics. This secondary therapeutic nay be one
that affects a conponent of the innate inmune system
Alternatively, it may affect a conponent of the
adaptive immune system The secondary therapeutic may
al so be 'a conponent that affects coagul ation, cancer,
or an autoi nmune di sease, such as a cytotoxic drug.

[ 02441 The stably tethered structure with a diagnostic
or therapeutic agent may be provided as a kit for
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SRI gﬁ%l%d target. [02461 Various nethods of phage
' pray and techni ques for producing diverse
-popul ati ons of peptides are well knomn in the art.

FE9250,11 7rtain empagiments, a prygursorfopepnstysh formatiormayepmprigean
Gapddnter 8 R&thoéﬂdmﬁtmbﬁng bnd determinbigihe bihdidg bledradterishiys of aptamers
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pepti des can be expressed on their surface (Smth and
So251]  Aptd8Sma$be prepare@ B aryKbowik 3dethod Simrclutling spnthetivf tecombinant,
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as seen cons progress In
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[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 sequeﬁoes, 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.
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many proteins, such as antibodies involved in
inflammatory reactions or integrins that nediate

cel lul ar adherence. This nethod has al so been used to
identify novel peptide Iligands that may serve as

| eads to the devel opnent of peptidom netic drugs or

i maging agents (Arap et al., 1998a, Science
279:377-380). In addition to peptides, larger protein
domai ns such as single-chain antibodies nay al so be
di spl ayed on the surface of phage particles (Arap et
al ., 1998a) [0248] Targeting am no aci d sequences
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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.

(Jd.) 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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sequences shorter than 10 bases may be feasi bl e,
~al though atamers of 10, 20, 30 or 40 nucleotides may
be preferred. (0252] Aptaners need to contain the
sequence that confers binding specificity, but naybe
extended with flanking regions and ot herw se
derivatized. In preferred enbodi nents, the binding B
sequences of aptaners may be flanked by pri ner-bindi ng
sequences, facilitating the anplification of the
aptanmers by PCR or other anplification techniques. In
a firrther enbodinent, the flanki ng sequence nay
CONpri.se. a ecific se C f nti.al.
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tseqymmbte offegidddsiof the pkaein obpéptide may he exertuptediby ope bembregen-amino
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ap éﬁggs&;that bind with high affinity and specificity

A LRk 2 P S5 SR PPl e
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, B-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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herein may conprise one or nore avi ner sequences.
Aviners are a class of binding proteins sonewhat
simlar to antibodies in their affinities and
specifities for-various target nolecules. They were
devel oped from human extracel | ul ar receptor domai ns by
invitro } exon shuffling and phage displ ay.
(Silverman et al., 2005, Nat. Biotechnol. 23:1493-94,
Silverman et al., 2006, Nat. Biotechnol. 24:220.) The
resulting nmultidomain proteins may conprise nmultiple
independent bi ndi ng domai ns, that may exhibit inproved
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p?@ﬁﬁ? ot VP& “¥eptide” are used
|nterchangeably herein. Accordingly, the term"protein
or peptfi’eﬁédem’e'f?é‘é%rpasses am no aci d sequences
conprising at |east one of the 20 common ani no aci ds
f openeit}i Anatieer embbdimpendonthe prepprasion o pelypeptidesds the apaqf pepfide

rmﬁjxlixinétﬁg mm&fw M m%ﬁﬁﬁnole&%m nfidicbitnts of protein
. am no aC|d reS|d er, %ﬁ imetics” in
n a!%?‘@lW“BE‘B{ﬁ SefrdoLairmBie: Ighpsgn ef ‘f{y g‘?ﬁ 6! ?%%’M‘m
d emoamammmamwmmmmuacmemm et dlnBds, ClapnheargiHall, New York
é%?ga mcc? nbxggd ﬂg&insbg &ﬁ%n&f Sﬂ‘hg lﬂﬁﬁmglfe bgﬁﬁd %QL@&W(& mimetics

erar sequen non-am no acid

st G epliietRa o0y AEHeEInG PRIEh T HET G| oGS ER A5 5ifs phsins o as

Ot et ciREIRRRH1S8RN: SnterhiRNS, S6HHEB Bfse BEANtIBOMYMnId 3Rtigene Aqreptide

gon‘ggagq%gﬁ?gegt?% g)cécgmxrtr?rlo?t lgrsmteracngx%rs% zlilrltf;Jl £he 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.
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sequence of residues of the protein or peptide may be
interrupted by one or nore non-amino acid noieties.
(0259] Accordingly, the term"protein or peptide"
enconpasses am no aci d sequences conprising at |east
one of the 20 common am no acids found in naturally
occurring proteins, or at |east one nodified or
unusual amino acid, including but not limted to:

2- Am noadi pi ¢ acid, 3- Am noadipic acid, fl-alanine,
f1- Am no-proplonic acid, 2-Am nobutyric acid, 4-

Am nobutyric acid, piperidinic acid, 6-Am nocaproic
aci d, F%&ﬁnungggptanoic acid, 2-Am noi sobutyric acid,
3-Anin0|sdﬁﬁfyr|c acid, 2-Am nopinelic acid, :
2, 4-Di am nobutyric acid, Desnpsine, .

2 103621V g SR ARITFRSS Koy onepmp sipnprafeisy o Hhets Bristighggerally have
aaildr a fubkhitial petion afp pptiddlisked ui/thy di- 0eC-terminus, to all or a portion of
al | o- Y S] .3 '

AP Rl b o x Y BN iy coply Loadr sequonces from
Notlist $pgtisg to et the seepmbinpntexprrgsign(of § Prosain inachetreologous host.

6 Aot dxyful fuSion Gachiedbic B¥ditichl JfaR imMRhIGEIEANE ablivel dotiain)Such as
2R aFoR D8R, ChUREREI LS tom BE B8 A% N PERM G0 B moicty

rn's ne* or In"a I on 0 or
i nfuseder rufificdiionnmc pethe FLAGeitoneBrickett ot 41 1989, Biprechniques

MB1sR30.480, HastpbREIL Gl NDo2 NERTII46:3647104635) OA A thdr sd b fFHidtproteins
aci ds are di scl ose

d, for example, in U S _Patept .
ISP SAPeBh CoMPTR A FBTPORES S o GoPlRRes Fiatpasddieein, for
akexamyil¢ fogtiovddmneDDD, seixdde atfadliz8 @) a Rrsbtmoneserand pe DI sd@ence

Yy, nggx“§F¥ chni que known to those of skil
in 4%?&E§rt, I NC ug%ﬁ

g the expression of proteins,

p ept jdes or peptides through standar nol ar

D RSl a o e PR S50 kol ek Ty sy P86 ST th art.
p 8pthi metsing mapnba ptadpedd, ©o exappls, by drentital attérbmentaising bifunctional
S . | ﬁ rH ! T

: p%%%%ﬁ%&p'g% eﬂgg{;ﬁéé;rﬁovg %’3 p ety?)lt0 ?g‘g ‘?%g uen cg{%ﬁﬁ{)&g@ ot

c BacBEAR G R FINA sPav e 0c0dig Adust RERsein QB RSPHAR (84 B4y spquence
dessaling @ Gecdnd peptilly obprofeit) fisllotvied b ExMERion DE the@fth@ BBEMProtein, as
knownu%gj&nRSﬁﬂBf.OHQinah%bskiII in the art. One such
dStRFASE” 1" e °Kats S nter for Biotechnol ogy
Information's Genbank and GenPept databases. The

codi ngdrtsiioRer 6t known genes nay be anplified and/ or

expressed using the techni ques disclosed herein or as )
wifize4 Breteins onpertidethmeebofynthesizadaimwholked ip pags in plutipnior on a solid

AL\IP?{)I.@ & a{c)é&Jancc\Gﬁ&i &u&&m&hq&.@p AR sHutoSic 9§nth<sizers are
prot ei ns oL%geptldes, gpd eg%%desﬁﬁgg known Ho See. £

t Fryamergiplly pyaileble ang pan Bgysed ipg Y Qg prgiegq§- Sees tor
Aaaiipbs, Stenadcind®oting, (1988 h&olig Rbpar Pdpride Syithesid) doebi Rietes

[ . [ { ;1 L GCSe.  MiREkLES. :

o St B0 B L | (sl L AT Socl 1 BFIGA L, Eild, (1986, Setence,
PR a#17347); and Barany and Merrifield (1979, The Peptides, Gross and Meienhofer, eds.,

Academic Press, New York, pp. 1-284). Short peptide sequences, nsually 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 cﬁltivated under conditions suitable for

expression.
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secondary structure. See, for exanple, Johnson et at.
"Peptide Turn Mnetice' in Bl OTECHNOLOGYAND PHARNVACY
Pezzuto et al., Eds., Chapnan and Hall, New York
(1993), incorporated herein by reference. The
rational e behind the use of peptide mnetics is that
t he peptide backbone of proteins exists chiefly to
orient amno acid side chains so as to facilitate
nol ecul ar interactions, such as those of antibody and
antigen. A peptide mnetic is expected to permt
nnlecular interactions simlar to the natura

e 3@5%?%?30#’ el o Doy e @ﬁ? L The el
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0 rmaa,ﬁmﬁlh@ iMtfapéritpreal, inbBaraHalainpethtdatier, intravehad :@bcttohe
N— or Cterminus, to all or a portion of a second

? R.tlﬂng&hﬁ’éd pRpeE hdinin{sRfed XA RS Esutfjééﬁb&% cﬁ@ﬁded in the
gg‘ E%ﬁi[aﬁgwequences o gt nex S ﬁ)slbxipod[x)' sorpbonacross

h ethe trdstg UnmdgpoweveAmcﬁi@és fou Q@ﬁuﬁallﬁ' mdlfmmg neptidgeto remder them
addi &%gcg{/ gog}cmﬂl g%&g bilohs Aioteades odﬁmd aissorw@mgh the

an cant jot her useful form of E J
reAlinantary) Ereet R RENE (57 o ST le Blopellg okl 1995, Biophys.
P Ugd:604C At IEGKer afidICRooRS 1995 Bidtefmdqyt npasl(@: Gobdtdn aptl Ro, 1995,

19391&3?%%18 MERERGAD E@%ﬁj@g;&ﬁ%ﬁg?ﬁﬁj PASEOVERY, Yor21, ed. wollf,

prIvhe Witey 8.6ahsi Goodremyand Sbars { 996cPire & 6pp1c‘éhm&§ﬂt393-e$> Methods
the: b I%M}ﬁ{gg rREBE FopREe &Jaﬁ.gm&hhg bamaes édﬁ[axmﬁg(Bf@hﬁo hicids;

it
S0 S G MR o
hk%&ﬁ&hhd&hgwﬁﬁﬂqﬁmngqﬁﬁ&;nnwphobemn$$GMsdamimmkhwmndu>

to th Osc't:" pe%t 8§ E.J—lseji sﬂaﬂguﬁgerélr skmcr:ﬁut?g F\Etagfe%xedrﬁsadHMsﬁﬁon toa

proEﬁced exa attachnment using

bi fubject i onal cross- Ilnklng reagents, by de novo

synthesis of the conplete fusion protein, or by

at foaet]) M kertah embddiiberss theetandard pepidic bgndilifkags mapb@teelaned by one

or rpr&%% H&&R«a%%gfb%?{ @%%s cﬁ@-@ﬁi"c‘m & c?rﬁc@ﬁﬁ CH=CH, CO-CHj,

e Ul rotern expr | essi on of

| rCHOH- s it hp bt dYpfhodsdor @m PG g g Wil known (fr

f Odxaipid) BniByRI9E20 5ife Sy BI:118d-9%; Holipdayaesl., 1083, TefrGRGAIn Lett.

Pr 7 %o{is OEnml gﬁ%ﬁe gay 186 %Xt”cfhe? S aet) 2335 34N RInGust et al., 1980,
J Med. Chem 23 1392-98; Hudson o 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 enbanced

m\'D

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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support in accordance w th conventional techniques.
Vari ous automatic syntheS|zers are comercially
avai | abl e and can be used in accordance with known
protocols. See, for exanple, Stewart and Young,
(1984, Solid Phase Peptide Synthesis, 2d. ed., Pierce
Chemcal Co.); Tamet at, (1983, J. Am Chem Soc.,
105: 6442); Merrifield, (1986, Science, 232: 341-347);
and Barany and Merrifield (1979, The Peptides, G oss
and Mei enhofer, eds., Academ c Press, New York, pp
1-284). Short peptide sequences, usuaIIy from about 6

S )F/h‘? %%gl Z Z%%ng "hg s b? ﬁYCT Zed%%}){j ?F QR}{;QHF‘ ¥ °‘d‘|=xlaxmlc by
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e ipkdighing hﬁn@faeﬂhb& ifidoRporRidg MEAnAE Bcidd iive be&mw&fob&b

0] r
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|nha ational, rectal, vaginal, topical, hot opi c,

tr ager I ton eg{j%?{’]ttaf%grut P E’t&lgei%% ?%#Ld% arr: dxsclosed in Mehta
| ﬁ‘tqrakp@hm apchfegermbigtnt progoien of paptide hqr@@nwe”phpg 2904, BioPharm

aghybriisdenedhe pqiddys streaamsidtefea Qﬁ aﬂ:anernecod@a lsSEEAbshgt form with

th t

S Pty S sk oS brsieohpe 8 Spiipsepeptifransport across
i thedstestinal W¢11 rRelagive bbamleblhtylwmwpeﬁtxd&s miimnhxsa#dhquue ranged
"ﬁ%fm RO 096 B the SdininRter @IS ze ! HEMn Ho8 BeerSHES %ﬁg-gx’gtered in

degradati on by endogenous proteases or nore a

 t fRES (YRS eRfEric-SeatefiRicspcspshleqwith spdinm ghqlatg Mmp:(oge@ee infibitor (Ziv
eé’t&tltpi 99;4 BWH&MJM@ Rds. 1@ (Suppl.29:592-B.00RY Sdministration of peptides has

6%“8 kggcnngnCrooke 1985 EIOteChP%E%%%FNﬂEmg

Cmmasir R?OIAMD, MP@’WS .!;A@_Mchta, 2604). \Batipfents of oderfor orally
%@%m 9%%@%&&%(3 4PR6re laﬁf)ﬁ?éoeﬂ%nnal
Chen1 68 3-08)

thods for_preparin braries of
WPMWQ §‘°n§ Wit dgteresuts oy Qe st b ‘fﬂPHQ'eB@‘éIh‘i“ﬁb‘“
aaibls«iimlon q)faplr:] pdmﬂb rvﬁtwlam;cmmlsigbm within aﬂreg&ﬁb&oated capsule or tablet
t r 0
r@"ﬂ?‘ 585 Bheatlo ot bdF o8 bl tatnDlanfu PP AE i fpgetine and
rﬁ Pfﬁ@&nﬂrmmﬁ%ﬁy apfivityppee the capev}ﬂ dissalves ip Histintgsting AMehta, 2004).
SA&M_ &t a{tﬁhﬁlﬁft 6 SthI'déG a%e{sp?ua&amxﬁd fnlgfudQ E&%Juganon to polyethylene
agm io ec n cer
e e S e AP L esiecs

reapyaaizdicpsadativn (Soltero and Ekwuribe, 2001, Pharm. Technol. 6:110).

[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, Hurmn. 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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or nore alternative |linking groups, such as CH2-NH
CH2-S, CHrCH2, CH CH, COCH2, { CHOHCH2 and the

i ke. Methods for preparing peptide mnetics are well
known (for exanple, Hruby; 1982, Life Sci 31:189-99;
Hol | aday et al., 1983, Tetrahedron Lett. 24:4401- 04,
Jenni ngs-Wiite et al., 1982, Tetrahedron Lett.
23:2533; Alnmguiest at al., 1980, J. Med. Chem
23:1392-98; Hudson et al., 1979, Int. J. Pept. Res.
14:177-185; Spatola at al., 1986, Life Sci

38:1243- 49 U S Patent Nos. 5,169, 862; 5,539, 085;
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pr ot eases/ pepti dases along with detergents or other

agents to inprove solubility or absorption of the:

pepti de, which may be packaged within an

enteric-coated capsule or tablet (Mehta, 2004).

Organi c acids maybe included in the capsule to acidify

the intestine and inhibit intestinal protease

activity once the capsule dissolves in the intestine

(Mehta, 2004). Another alternative for oral delivery

of peptides would include conjugation to polyethyl ene

gl ycol (PEQG -based anphiphilic oligoners, increasing

absor tion and resistance to enzymatic degradation .
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be highly efficient in inducing cross-1linking between
identical and different nmacronol ecules or subunits of
a macronol ecul e, and |inking of pol ypeptide |igands to
their specific binding sites. Heterobifunctiona
reagents contain two different functional groups. By
taki ng advantage of the differential reactivities of
the two different functional groups, cross-Ilinking
can be controlled both selectively and sequentially.
The bifunctional cross- |inking reagents can be
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?rePerdwF tR®R Hakinenth Yottt Vq andVi. chatnswiotdected by a peptide

g:@ﬁfgrgffg gﬁe"d‘gﬁ%‘ mcﬁs' dxg%m?épbf% g&pax%&w&xﬁgueuaga

X ree‘th
d @ﬁﬁcﬁhrnmeW@mpeaage PNA mquﬁ@es anoriling the Vi gnd Ve dempips gonnected by

vari, gg%e ubibRGkd BiRe awqheé\mchm Ghe@Sis idsE2AT o A kkpesion

eﬁ%o nts nmay concern antib e a tar
t areetorthetds qybwuenﬂg intrpduced intp ég f:al c?x @F 4 €O hg %e reonSbmant ‘host

af&mmdwmlﬁemgﬂ pelypestidelchtin vt aavﬂcqlwptgbrbﬂléglﬁs thegwo V
F Amags g@é}%ﬁs f&%%ﬁ%ﬂg@ﬁ& § RO i BUTBINhS a8 46D vaSt&WAR al., 1991,

onmal n antlbodles

ABS)
smlfexhc(dsuh@oelpmtﬁ Mthods i Bnaymelogy k7 ﬁ&f? 1288, ¥‘B?“°°
gﬁéﬁé ;s %@' NOSk,086, YR PadkSet algNd93) demaﬁadg;c ®h3 271y endsSandhu,

nent are ﬁg%i known in the art. Means for
pﬂ@ﬁé Bha er|2|ng antibodi es are al so wel |

known in the art (See, e. deomeugnd ‘ 1%

Af0279b dinether fmamaaflw isa g?ﬂjfr? % 2EPRS,

Lapab ﬂrﬁﬁt)ﬁ)ity»dé%hhihﬁ@dre?o@ {CDR)S eDRHybpﬁles ¢'niigimal recognition units")
commercla obt al ne roma Such
sG&ﬁ‘E"e%bm’t“—?S’%/ YERBHPRNE SR FFPE %ﬁ‘ ant %ggybés?gg?&tﬁrﬁﬂ e
hyglenéstherpmreparadefor axampie; iy lvaips Bhoplymersne COREAZRN tgpihesize the
Cul Lyr 1§regl%h' GLRRA dr&idfed Ji!&ﬂ@&ﬁ Solls s LaRicR@UAlt, 1091, Methods: A

rANt 027

O o Mo IE ol G LB A lichboronuas

l mlﬁdmﬁmsDUeﬂﬂhNaMGﬂmmﬁagﬂ@rﬁm@yLbbé’PLICATION

oblalined 10 (BSRSIdle B BRARDPRer) (A WOMeAD), 1938] PONOCLONAL
a4 By convent |

ar@eto ona ds. For exa
APANTERQDIES :RRRIHELES AND APPLICATIONS pages 137-185 S Wiley-Liss, Inc.).

Chimeric and Humanized Antibodies

[0280] A chimeric antibody is a recombinant protein in which the variable regions of a
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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may be produced by enzymatic cl eavage of anti bodies

with pepsin to provide F(ab')2 fragnents . This

fragnent may be further cleaved using a thiol reducing

agent and, optionally, followed by a bl ocking group

for the sul fhydryl groups resulting fromcl eavage of

di sul fide |inkages, to produce Fab' nonoval ent

fragnents. Alternatively, an enzymatic cleavage using

P a P ain n produces two nonoval ent Fab fragnments and

an Fe fragnent. Exenplary nethods for producing

anti body fragnents are disclosed in US Pat. No.

4,036, 945; U.S. Pat. 31, 647; _Ni sonoff et

19ben admpipiftered foz shbjeet. s ?ﬁ? or co WW@PW@?? well

amhﬂmmam(egsm&etademm{ybndm 131498Y., METHODS I N

ENZYNCLCGN page 422 (Academ c Press) and Col i gan et
2811Al Shilnerid 83AociddaRiREbddy R He@utdatizéd\by W«; mouse

h W | & S 2. 771 h t hod

&3@%‘?@‘ B pmad *gﬁ@hgggmgse eI RRG Hatininto the
charemontimgfvemahle doominsaif @ htmps vgwbocbe &g m ﬁramework regions (FR)
f AR B HnSric bRl dliERNAGEY refihRd WBR LSk FRIGQences. To

enzymatic, ~.chem cal or genetlc techni ques al so_may

be
uBTERFrVesthe F‘b‘ﬂljt)’é%d RIiEeR PREGHSHY of the Rapamizeg H@malﬂw@%'ﬁ or more
t hghao FR fefid0gmmaydd réhladel By thieinitise @nbtetipad yesidues. Humanized

e X a

N B e e
d@m@éanmwdqeﬁ@apwwwalwmmw&dse ificatipn of the
SEbr J@@Aﬂc& Qw&'éﬁssAkhﬁ rrRbuiyes Yor pi'JBﬂcﬁ’ﬁ:rdf%b{nﬁnﬁ&ﬁnaﬁoclonal

I I I di b
T tieSier 1 BaT Koot Bipe - SRR £t 0 g s 10dg et 3 8o
Rivdiraann 082 Na@ire,119882392:384; Medisigyen o 81,4995, S(cam]zsg 1534 Carter
PL&{ 61538 dlyroc e Eafa fgaglrmt@ &zgagah&ﬁ‘ e 3, Metean aige,

connect e 1 nker hese singl e-ch
R RoBpRbrtal, TIB0 B Heoley P 2o pRs Sflad: Igymum. 1993,
crsvsdg4ugting a structural gene conprising DNA
sequences encoding the VH and VL domai ns, connected by

a@zé& 1 SRAUHLS B dedesnw 4Em ﬁ&ﬂmﬁ%epnmga@m%weé WeRral techniques

ne’is Inserted Into an_exp ression vector that is
s@bmsetﬁwpeupﬁﬂl%ai@b@tﬁbﬁee in babpops gay pe faupdiforgrample, in
S@bldenb&iptet BEOWOIH1NAAGS (1091), aih [L8sBamdt AR Sng &. Garebrvgk B10 (1990).
pol ypeptide chain with a linker peptide bridging the

two V grdpnBliasoqidet hods for producing sFv's are
wel | -known in the art. See Wiitlow et at., 1991,

i BRI 8y N b

AEPPTBCIFF BT rpgetoieeninpls m ormedgiiiy Humias AEuBRglobulin 1oci are known
: a M\danofin UL, 20049 82w MGEiobiol. B91815B80C&GHd and Scheller, 2005,

L' tHelef e,

12: 437 02791 t f ti d t

gonga F?élﬁ é@% g%mzégngt F;egn gﬁr {?gﬁ% gpekﬁg aIIKPBOS%t, 35839 o7 Opin.
szqbiaewem:ﬁm-b‘@,)ﬂdét @corponateg hewin yire{eGbRy). SEERfPyuinda entibodies
(arLRHeBR) td SHRAXUES el ghut éffects &Ma@@aﬁmmmmﬁfwm and

constructlng genes encodi ng t of an anti body
i tatfanctian in viya-gs essentially endogenous human antibodies. In certain émbodiments,

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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genes are prepared, for exanple, by using the

pol ynerase chain reaction to synthesize the variable
region from RNA of anti body-producing cells. See
Larrick et al™ 1991, Methods: A Conpanion to Mt hods
in Enzynol ogy 2:106; Ritter et al. (eds.), 1995,
MONOCLONAL  ANTI BODI ES: PRODUCTI ON, ENG NEERI NG AND
CLI NI CAL APPLI CATI ON, pages 166-179 (Canbri dge

Uni versity Press); Birch et al., (eds.), 1995,
MONOCLONAL  ANTI BODI ES: PRI NCI PLES AND APPLI CATI ONS,
pages 137-185 (Wley-Liss, Inc.). Chineric and

Hymani zed. Ant iob aioh ]
gg%nlze na%o?g#h I'n g$ﬁ t varla ex%&Qﬁ%uH&&% from
hm@amtl%bgyanav@ﬂﬁémaﬁeéﬁteaw’a absf*mﬁﬁéD g%ﬁg%m al., 2005).

r eﬁieqa&n&fge tdf @hstRAEHuRan antitbdisefroia atdideady individialiiithe the

e RO L 8 M e

| namtigeawgeni city and increased stability so when

adm nistered to a subject. Methods for constructing
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SE& ?Ma;ig et 41! $FA" YO hgso5 bakd 1L§7¥ r@&%oﬁ@d't&?dih by reference).
speci |C|ty of the hlmani zed nonocl ODQ& ﬁ&%eixfm
P TR R S RAEgTHR SCESYIEE B gl age

c quaaﬁz&f paiotvatb@sum;aats Bmhimm 1), 1radite, o:nm Spamg iHadgr Egboratory

FHIESSs F«éjg ggnnq?lriarg I e IQ%§ %f %F&ht&if l%e%ﬂ? i)? Péféeno-g‘ Ghe final

uwdﬁ?ze ang may
aI Kb flsgments wereskigestoy with irestriction ensianyaleasasiagd) "@Prtqdne DR

> YLRAGTA, gd é’é@@qug %%lﬂl&]tiw 151% sgaegblﬂm&mfyp Sufti 136 BHasdsirady Héfscreened
umanl zed NnoOnNocl onha nti1 podl es are W i n

ok, p e phags gLep ey g dages o 34 B S 4ol aioe
Ri thie heshumiuesis eadmplariXatlyraed adg88wn384c@78; milsnfiwelesrpering human

: . aat: 1992,
Progb&ﬁ%%rf&% gﬁ%'éig"% ?@Aié‘éas%'%{ 8‘§£ ‘éﬁmé%ﬁd Crit,

Re Biotech., 1992  12:437;.T t

o (02300 By MR Rl el e v heef geacribali cpgipeered to
15Rod 84 huhar HZ8&diesGnincye wadb tycieneate sntrmyhee aeinst pssentially any

N O UABER b, Lﬁnéﬁlﬂcﬁﬁﬁihﬁﬁrm LB EpBlocd 18 CAMoAYRStind &ample of

U
rarsing t erapeutlcally useful ant
mespcbR SYstsgnig therXmoMeyiRR (.2 Fij»e‘%g%r’gf'@'f’“'ﬁ’?-é‘?“gﬁs 231:11-
91Y3] kid6rporated Digein W iéf&éhcb)dﬁﬂﬁhb ginixa(Fremdnt,tCA). 1SthecémoMouse®

46 3‘1 Olagﬂ ;Iix%r%g?s, the %qgenan'&g&)pé%g&%ve 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 YACs (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 Qatiable region repertoire may be used to generate antibody producing B cells,
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[02831 Methods for producing fully human anti bodi es
usi ng either conbinatorial approaches or transgenic
animals transforned with hunman i n nunogl obulin | oc
are knowmn in the art (e.g., Mancini et al., 2004, New
M crobial. 27:315-28; Conrad and Schel | er, 2005,

Conb. Chem Hi gh Throughput Screen. 8:117-26; Brekke
and Loset, 2003. Cure Opin. Phamacol. 3:544-50; each
i ncorporated herein by reference). Such fully human
anti bodies are expected to exhibit even fewer side
effects than chineric or humani zed anti bodies and to
function in vivo as essentially endogenous hunman

amtbidhaehyds processedsintodivhridomas &y frpowrstechnigyes. &4 Xenpdfpuse®
W%J%Q@tse&mdx PlaRfeOHIdE@SwlByodits hinth atibaiies 39 tidfhASmmune

d d tech . .
DR SO REGE B Py B oS ey disgppeed sbove
t m @emmﬁsmﬁsmommse@m :arsnla(blze ¢ech oDwhich & dBpsthoefpreducing a

pg%s v. Milch 385 anfibdH& 1Y bel c@ﬁ;ﬁé@@rﬂe? tholbules by

ereln re erence) Hunan

nti bodi es my
gé’h@?’%’t‘ é@ssr g5 ofher yaREh ? mﬁ%ﬁ?ﬁ'ﬁg'ywa‘émd human
exﬁtibbdfes Ravp 8&4ni showa fo Ighive ﬁﬂﬁa@mﬂh@bemamlea&mmgam

c gnar&n?%oéc%%%g&ﬁﬁerg& o%l mbz& B\Qrgg.n tig_&ﬁ&c %}%ﬁ%@ﬁ e 1§§§) The skilled

uman an Ies 1Troma

i pdisan willapalize thetthe claimed cemmmw pefpmethedsineiot bﬂ“‘ed to use of the
I RRESNGUSE® sy Bk nkdyatifi &@mﬁg&nﬁabmo%a&see@g&&cany

di sease-asso ed mg@ ens. [0285] In one

nSrEeetl £ Wﬁg gﬂﬁ?% fi*-s net hodol ogy,

Dant as- Bar bosa et al. (2005) constructed a phage

d Msghogls of Disease Tissne Ratession: Riagmasis padmegiagnent s f r om
t t pent Ge [y, total RNA
obt ai naa TR KRA PRIl ood | ymphocyt es (1d).
Rﬁﬁ %ﬁbh[} &Q@v&Aﬁ&@w‘h&Wétﬁ@&Q&h&a&me Krubd}Aks Bo screen
t1 bod ertolres an |nserte I nto Eiage

- dP@b‘lgE?? fritre godfor iNike fRRRePEsRcRAT TS isRgeated antigens.
aHﬂaxHﬁpﬁryhﬁwﬁﬁK%sﬁ&bah stﬁl@%ktﬂel’éﬂrs&h%t&& cﬁﬁxpﬁ@n@ﬁﬁﬁlﬁbb@, fusion

p rs 1 N e an L cnal n

AR &1 GBSt i e
Bcwhtm @z@-@a@ @ezom ncmpmmbpmm paiigulany Gosaipedlving in vivo
Lﬁcg&ﬂiﬁﬁ‘at foRN&L almowar a@{htegmeﬂuﬁ&g%ddmg pt»&md, the antibody

rs VVd opf, et . a
erfreaey feralit Sily hsﬁ%a%“%ét‘ ef?@gs‘f’ ﬁfswné’a?%f*&ﬂmpﬂsw a
meﬁhnﬁﬁa bﬂ@uymﬁmﬁ anhtitbay. aﬂ‘l&rsjhlleﬂ’laﬁism wilbdeslizSizt A @vide variety of

r gfhmmc{e g)x 5%%’(‘3 ?c%r :Llett@%xggégevfelsr&%‘sﬁggs%&%?a lﬂ%{lgﬁlpr %ée and any such
townreihad Buch g omnRsty B e R MR A B eeation sndlor ERMA

bﬁl@ﬁa@&dcﬁﬂ&ﬁﬁ@d@ﬁﬁ@ﬂﬁd&&oﬁ% g gt xpRagch agasjmb%ay be utxhzed to

Ilbrat li brari.es e .Scree and
R U kYR SRl TG tpepee. TGPy in vitr
sdssdyis eﬁuanmlmm, [ELIS A ahndvach BRISA, Westemt Bot sliotjulet, det blot, and

SHe ggéﬁ %]mloqg, Yu AR WEPYR BRIPRA Hsihy Ot 4Tt 88i8) dtably tethered
structures tl?at mcorporate 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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anti bodi es or antibody fragnents by phage di splay may
be utilized. [0286] ‘I n another alternative, transgenic
ani mal s that have been genetically engineered to
produce human anti bodi es may be used to generate
ant i bodi es agai nst essentially any inmunogenic
target, using standard inmmunization protocols. A
non-limting exanple of such a systemis the
XenoMbuse(r) (e.g., Geen et al., 1999, J. |Imunol.

Met hods 231:11- 23, incorporated herein by reference)
from Abgeni x (Frenont, CA). In the XenoMbuse(r) and
simlar animals, the nDu e antlbo enes ha
BRI BRTRCett A RTHEN ARG R o R Badg e
gQﬂﬁganmhkbﬂmhhﬂih&ﬁﬁknﬂﬁﬁdﬂﬁmhhﬂﬂﬁﬂu&ﬁmhﬂnﬁﬁywahgm

: 2 :
{ roRctiBy bR Emﬁ“‘g%ﬁ’nér?%@ g%%???é’%?%%‘*@ﬁéswﬁ?ﬁ General
artpcrhnﬁqwaqf in sity defeetian e yell-kegvade fross ?feahw fiiflyReefor example,
t heynltN®Rl Mprkiagrdedhgigaamd Maéi Applicstongtiin BIAMBIALIAN

ebAkido et E PKACICNT QPRI BOUBIAER: DR s 1987 nd

v aCaligh & preeg P 8rl-3-8Bertoire may be used to generate
anti body producing B cells, 82 which maybe processed’
i nozeoh ghbiydahaed dyctonswan beddtiablydabeled withranl/bpigegriate marker

| lg}gﬁsﬁu\%a FrabidisBie M ChARR, MhldredliR HHGE » BNIT Qavomogen,

e nor response whi cth
beshirailwraiaeseent lahels & Plopwjaereet labsl gt aiemeactielahrli u ad

di scussed above. A variety of strains of XenoMuse(r)
ar[e291y Thé mbdker, meiatytmayf bedredibisotepedhyh ssxletectsfl bysuchunéang asthe use

di fef, % obikft e £betRLhAYn wm&hom%&raﬁugr&@gl B Pi¥tkred

be ¢ t 0. ot her nuol ecul es by hem cal
c rmbgdweﬁwlﬁgm&msf RRAUEAHOTNA BT o{m—&g p @gsitron-emitting isotope. A
Trrﬂﬁﬁ@&fﬁl&;ﬁf@k‘efs ﬁfa&dbleﬁﬂlc ot Vil gesteidte Dsighat Sndvm peedbemtined

av euti c Q n e |
R e AL RS bR aRle Blotadtilc S b8, Bbdihcent b,
arheibehisescgaciabels, le«pluatlmwcemg@}s an parampgrietie ipbelgy Thedipding of
Wi drieds t%ﬁ:‘léhé?ttotsgbﬁ%y tbfered |s?ﬁd§ﬁ§s &13( BPREbinpRdhed a8se fratdaaﬂschmqm
are no limte o u en use st e
md§rOWE 19 the a5t Japicalmy metbotoloey i histes %gﬁ‘cﬂg‘%‘? ek &8 a4, ciin
gartihi Aeth VO 1 (2975, rSshums et 410 OinaChimeAdta Rl @AT7)bSidh etsal., Int'l J.

e Tissue Detection, D agnosis and

N%n?%g o\I‘-gri(;))¥e|ﬁ)58as,ed In Vtro D agnosis [0288) The
present_ i nvent ates the use of stably
t et heré"& ’?fr"ﬁ‘ éfggp"tn%”@‘é%’ﬁm bi ol ogi cal sanples in
vitro and/or in vivo for the presence of the
di 6292} Stahly debharosh sEHCtTES MPsria some nbadigeppdpgprporated nucleic acid
i m%@sﬁg&ﬁmﬂ& eﬁib%bﬁﬁénfs@zhhﬁfc&di&?ﬁﬂﬁ‘d amm@zemah ﬁétbﬁimhgevels of
a 0 usi on ot or. fra there

g gttty SRl i Eestainich rEAPE e a’m
C ampihﬁcqnoasred’@&ld@pw_edn thel a_dwnd by qyflemnede@ﬂmw
P dnbGiH, AhpHfitdEBR FaviolVée théiuilof dhe ¥F Mbre 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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adm ni stration, the antibody or fragnment thereof is
humani zed. ‘Al so preferred, the antibody or fragnent
thereof is fully human. Still nore preferred, the
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 gone and any such
known net hod, such as immunoassay, RT-PCR, nmRNA
purification and/or cDNA preparation followed by
hybridization to a gene expression assay chip nmay be
utilized to deternmine |levels of expression in

| dependegdtprbcessghpre @vailableds amplifly s raasker Bsquansicn PRPSqnt ing given
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i ncorporate antibodies, antibody fragnments or other

bi ndi ng % BkipRsismay be used. [0289) Stably tethered
structures incorporating antibodies, fusion proteins,
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icatlon.” in MAMVALI AN DEVEL(PI\/EI\IT A

PRACT]. CAL
Hell. 1983 )Mo preterepd fsithg uspoERQsitapeopyitting feglionuclides (PET
Gabtopah) saéh iﬁ&@ﬁ&niﬂ&gﬁ obsA. 1RV, g&RQMFSPehl%c\I, ahdBfieduch

Srtﬂr?ug%;t o eﬁ con ' cd lgyeéneecg l?gcleh\{lg o?&% Is nﬁ, Q'e@ fucture, or bya

r;admesadum@ng xa#hecihzay riescnhed‘m m@gbfea et ql,aweﬂh“bo‘b' Ripdargeting

CREUNPEhncd RaSidEHhANERESEERM Radfhmusbiliralyt i NEEFERol
I a I or . a aranagnetlc | abel [0291] Th§g?ar er

a3 Pleses 2fsg A5 Ko Peblictian Nas- 2002845 R0OLPLRST>

rmmaemsoa frd 20080016207 egphlina@rmoatat Bireio by aeference.
beta-scintillation counter or by autoradi ography. In a
Plogd4) rmdadlmwgmﬁbm? GIETNEY béiﬂatﬁfiﬁ Eﬂa&tzﬁ&f& 4HgMoR 4 Bve as possible
ganma- si.tron-e L ng J sof o

Hiroven by o tagrBrdOF el e oPRb iR AR Y B
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R BEL ALEERET, OSHLL BRI GRS B0Re PGS or diegnostic

FF‘é‘sd@ent TTciaad @ and par anegnetic | abel s. The

blndlng of
[0296] The stably tethered structures, or haptens or carriers that bind to them, also canbe .

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, thenium, europium, terbium, holmium, or
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mar ker noieties to stably tethered structures can be
acconpl i shed using standard techni ques known to the

art. Typical methodology in this regard is described

by Kennedy et al., din. J Chico. Acts. 70:1 (1976),
Schurs et al., din. Chico. Acta 81:1 (1977), Shih et

al., Int'l J. Cancer46: 1101 (1990). Nucleic Acid

Based In Vitro Diagnosis 102921 Stably tethered
structures may, in sone enbodi nents, incorporated

nucleic acid noieties. In particular enbodi nents,
nucleic acids may be analyzed to determ ne |evels of

bi ndi_ng, partlcul nucl ei c _aci npllflca |o

et RGERinmy Bgpngg.antt b?d?*/ré 4 o A Aot RS ‘ﬂs ee°°w¢fs*r wltrasound
K nepntrasit/antahéingsgdenta fbr exaynm oie Whoamdmehtnot agmyxs ldiposome that
IS & hprisaiBhAlb% 1 e A Oe! D biéRrod e 4fsoRhd contrast
ond B Hor & primer ybr| I ze s Iectlve or
smtflnhmsymﬁéwalssa?@ - nucl eic acid sequence to be
anplified. [0293] The termpriner, as defined herein,

i s neadinagiog egenpd swlicgispjopaticl eic acid that is

capabl e of primng the synthesis of a nascent nucleic
aqiodsni] M@ytagﬁpbxﬁtem@a@mgmar@kmesﬁ the a@0agHié iethséfor their

r "y ;
! 308 B S A0 20 BTN L 20,0
s gnearRayatad Wexre m; virfererse). Heertain qitpehument mptiads mWIYﬂfth’re 069 metal

t eéiilai_aﬁst&m B4 ABRSTHEERE eXAPREGEEBariE axeamag hgdat guich @ DTPA attached

anpllf e narker en in a give

SR et B S T 0o bt Pom ol ey peresces
t heitlpol grapme sathe prasence daceipling agent fuchag elumalé@yM!)penodate
b RS oS oMo coming i
mearthy aeacien ‘aﬁlbm spthioeyagatear e known and may be used. In
Vivo Diagnosis [02941 Methods of diagnostic inmaging
Wi [0298] NvaHuvitipe ertanuples of pariypdanetit iens\efipoteptiglwac asipaging agents
lexxﬁéméeeohrddﬁuﬁﬂﬁnt REHNHhGE qupks froh (my BRI bR hickel (1), copper

ands or antibodies are

e Dy S0P S et (s e it D vagadium (L)
patribRint (1) dggnestunt A halnismu(EDGnd erbnde(lﬁh;twlﬁi‘@dohmum being
l 0% f)l L ?g&‘ii'ergéds tI(Hs Qgéﬂﬂqg o@lfer %ﬁm &1@1 Lg X mclude but are

pes. See, Srivast a a
RA@F eitsHetmtivonocIonegld ﬂmIIMIES"¢E§R°PM‘NG‘ﬁ‘
THERAPY (Pl enum Press 1988), Chase, "Medica
A1p2693 Reatlivizotopés dEpdicoiial obopdmaging or th@EPUNCISMsIaciude astatmez' !

P W&%ssghw cobhftt? odBghise Icepper@eeaa ® &,&,p@rbv 2

" 3 65268( Mack Publis 990 ,
Brfbxmne masalwe YORRERE ¢ 1dPE ‘%WE‘? boadiae’ lqdﬁle
Bl,@EGHWYuMDm BR%rda7, PREFHHE" Aherdhm %, rhenium!®

u& s199 .S & e
e T A Pl et ol B et My,
i sot eipeanjum §u6ﬁ xasﬁm hetngamefeme fgy uagfin mukenbodw ard

t SEhASEN S LA AN EmM L2 4rk-alsSW@Bn 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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I magi ng can be conducted by direct |abeling of the

stably tethered structure, or by a pretargeted

i magi ng met hod, as described in Gol denberg et al,

"Anti body Pre targeting Advances Cancer

Radi oi mmunodet ecti on and Radi oi nmunot herapy,” (J din

Oncol 2006; 24: 823-834), see also U S. Patent

Publ i cati on Nos. 20050002945, 20040018557,

20030148409 and 20050014207, each incorporated herein

by reference. [02951 The radiati on dose delivered to

the patient is maintained at as Iow a | evel as

possi bl e through the choice of isotope for the best

caﬁbnnhkmamiﬁ?bﬁhgmﬂuﬂmhakbukm&abranﬁumuhynﬁﬁhﬁgbﬁﬂﬁhmne“mh
fis Q)%g%h é@ﬁhﬂ% H\E %ﬁb&r‘{@cﬂké&)ﬁ &Ito 4 §§{I Hafdx AMU::BJ bnd applying

WI permt dete on and accurat e neasurenent

Eshs rmtts}e tQthiseoliom Fdvdied labrine teghaictph P Ep LY ificubatig pertechnate, a

di feﬂﬂ:ﬂﬂ@igeﬁt subHROSNQL,, s buffeciRiution fich a8 sbdium-pBtassivie Piithalate
SRR nd SERSL S AL LHEL M ina AR e 2L GALLd & ina

paﬂm@nett which orist aamtaaxqmﬂ tepsptigés includenticthilerstriaminepentaacetic

CRdd rmiA)agem«g »fcm, Hﬁ’fi{e&cﬁfm‘s dnid eulyrdde éraﬁﬂ&wéfaéeuc acid
Cbntr%st agen1 are rticularl u

ful for
tsockEgteane tssosnf el aaraci g pqamine,
nﬂmganeaewﬂdyapmﬁsmﬂnmu@ammhanun1 or iron ions.
Addi tional agents include chrom um copper, cobalt,

Etoghﬁl In ljénx:ﬁﬁxlﬂ Exﬁgar»]daﬁ;%t@ @ﬁeitﬂg?)tgi:hﬁéxtﬁepi(?? Iinglyme gitiﬂsced)tﬁ g&&:ondary
cglﬂg‘égk%a"gé" %) ‘fj”ﬁg‘f‘% Eantegzymet%?gﬁlgqﬁ H’bﬁ erate & colored pro product upon

comtactisith @ pliramogenic ayerits . Expupleestmvithlde ewayaes includs o,
Caﬂlﬁéiﬂosﬁﬂﬁ% (h3rseraliisi) th%@}xg PERxiddsO R 18&s3e Fxidase. ﬁrefetted
n

hunanlze G or fra me, ereof Al so referred
ligqndg pre a)g@ﬁrd guadig oy rtﬁe@&r‘g‘ tmpeupds &&g use of such
g 1abérerd welllagvh o &gﬁﬂﬁf&hﬂﬁﬁithbaﬂlumxgmhﬂcpe%eﬁﬁﬂw for\dxmyiple, in U.S.
L I { .
« ar?agen?rsg{ %ﬁdz%f (5)‘?9{) 292 %%@B%?oagﬁs 5{‘9%&7‘7%? ‘fzn'éér 149 afd4,366,241;
peagh ingerporateddherain gy refarpnge- "Iﬁmeefhloswm E\!aela 8% paeferred for in vitro
4y s Bt alRPEdof UElESh PP:AS SRORIOEY, b} 81 Pic-or

Certain, attachment rethods invol ve ?he use of a neta
CREIVAPRIRE RIEPUSE RIASFARS-ng, for exanple, an organic

chel atin ent such a DIPA attached to the protein

03023 38 Riemahiye smbpdiments, liguts eumpies mrofiek REptains or poptides may

%ﬂigg@@&nﬂ'ai’ﬁm’f@&d@&aﬂ&ﬁqt{&ﬂhm %Eléxﬁﬂplmoﬁ&e&ﬂﬁe labels

B ues s EATPRay Pt uE RS SRS KRB
rﬁS@{ﬁéﬁe&DDH’Y—ﬁé« BOBIRYHRS Go BODHRE- I MRLUBODIR)Y -a8&h  arboky-4',5'-
t&fclﬂ&@ @t '7 %%BJES{ ﬁﬁb&%@—g&yﬁg@ g5 B'Q‘g@zﬁ*lﬂor?ﬂuor&ecem, 5-

Non- | |mt|ng exanpl es par ama eti’c 1ons

patheryfuoresgeia, 3rear] wagrqé@ma’ge% o’ryﬁ&daxaeecwfermwmethyl
(dnlihg, CasadgBRRS €y2,10y8, Ci5,6FAM, Uinsyl EHloMIde| Flubresmb MEX, 6-JOE,

%p- Fﬁﬁ-oxg 13 g&r’%%?cﬁncz W%Gr %y E‘}ﬁ @{r 00, Oregon

) MW@:@) Blue, phthalic acid, terephthahc 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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terbium (111), dysprosium(ll1), holmum (Ill) and
~erbium (Il11), with gadoliniumbeing particularly
preferred. lons useful in other contexts, such as
X-ray imaging, include but are not limted to

I ant hanum (I'In, gold (II11), lead (Il), and especially
bismuth (111). [0299] Radi oi sot opes of potential use
as i magi ng or therapeutic agents include astatinezs t,
carbonl4, chrom run5s chlorine36 cobaltn, cobalt58
coPPer 62, cePPer64, coPPer67 Eut5z > fluorinels8,

gal liune7, galliunt8, hydrogen3, iodinet2 iodinel24

i odi net25 rat iodine' i ndi unst 1, iron52,

i risntiSecyhnate Rbodamine Rebh 89X TAVERA, THS s PREY (etmmefhybrodamie
1 l@d{x&? %&&ﬁ&ﬁym:%eéxzm I tindll Tixas R84.| TksE andsath@uihidGscent labels

eI SR O WA g, om, s

prmmiweﬁms (Sandiego, €At ai n enbodi nents, and
technetium® mand indiuns t t are also often preferred
dye3d3p Chbfiliminess iavelye @ipoRids bRBE hial ynchideluminol, isoluminol, an

A S R R g;km: t\sshxnbﬁh&Lg@aora
pr § ST pep |des nay é produ accordin
weidhukinesoentivempensl sneh astucifaria, luciferpse and megiogin. SE%I?PﬂJ“gm

b&ndyardivh@t, &5 eRim16)1h Rftfaodrdtie, 2RdbsttFic, BF infiaNa8asartimor or disease

i odide and a chem cal oxidizing agent such as sodi um
hyfR%2fSrite, or.an enzymatic oxidizing agent, such
as IactoperOX|dase Proteins or peptides

y be .
| dB¥4E I wsions ebadiraeite dabalsPE ¥5F BYPY PYRRERS TRt papgparticles. Methods
PrarpRp: &ngfxaﬁopmasmlaeamymr eséuagng P Fatene Noat 6,054,495; 6,127,120;

t h t
S r@ﬂ@%%ge&ﬁa egx(do 2 8 3 rr%k gn ! 3r9? %gg.ﬁ q ok% ﬁkf)&k@lm may also
t Hiepbtaizied ﬁnmmonmar@alrsem (aﬁe i \VY; Polysgiences,

| Ngs DFhidAgoREF A 2 NSRS mﬂopaﬁﬁ:@d @Wm%%ﬁonﬁh&ﬁa%ﬁ such as

2
Srl\flﬂaqﬁ‘aﬁﬁi’@ uffer, 150' ut i &osﬁgm&g&e%gkmﬁ&g)hﬁ%}o tived

f UaRépanivhls ogﬁmmonj‘ugmom eroteiis@n pertides may bt grAnmercially obtained.

radi oi sot opes which exist as netallic ions to peptides

i ncl ude di et hyl enetri am nepentaacetic acid (DTPA),
MAWM¥PES porphyrin chelators and ethyl ene

gﬁ%ﬁTﬁETET?acetic acid (EDTA). Also contenplated for

- use are fluorescent |abels, including rhodam ne,

f | [am05¢ Tbe falloivig dxiamplea Amtpeovided ta ilindrates buti net to 1810 thie clajmed
cer&gﬁ&menbodinents, the proteins or peptides may be
Ii'h to a secondary binding ligand or to an enzyne
(an enzyme tag) that will generate a col ored product
upon contact with a chronogenic substrate. Exanples
of suitable enzynes include urease, alkaline
phosphat ase, (horseradi sh) hydrogen peroxi dase and
gl ucose oxi dase. Preferred secondary binding |igands
are biotin and avidin or streptavidin conpounds. The
use of such
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| abel s is well known to those of skill in the art in
light and is described, for exanple, in US.  Patents
3,817, 837; 3,850, 752; 3,939,350; 3,996, 345; 4,277, 437;
4,275, 149 and 4, 366, 241; each incorporated herein by
reference. These fluorescent |abels are preferred for
invitro wuses, but may al so be of utility in in vivo
applications, particularly endoscopic or

i ntravascul ar detection procedures. 103021 In
alternative enbodi nents, |igands, antibodies, or other
proteins or peptides may be tagged with a fluorescent
mar ker. Non-limting exanpl es of photodetectable

| abel s include Al exa 350, Al exa 430, AMCA,

am noacri di ne, BODI PY 630/ 650, BODI PY 650/ 665,
BO@:R¥dHor ghEebithy-rdotsovidehll &Y coihflexeBChinpysed 8K three Fab-subunits
5-carboxy-4',S - didiloro-2',7" -di nethoxy fl uorescein,

5-Eanipicy. Generh stPatedy t&%@&kh@& & thoRISSEA fhbunits

car boxyf | uor escei n, 5-carboxyrhodani ne,

I MR i SRR OB M o0 0

F|saq}}e§gec axs:gggEcel ljgeyrre developed for each Fab fusion protein. Once
zmruubw be w&wm -He plrifib@Z Qbsikd olhARRIMeGHBE céB&ilture

h?‘g&% C aC| d ‘%ﬁ%ﬁ agtieg agg&(fg %gﬁ'%‘iﬁi& C ng Fgbined with

C raeswb ABRgroduledp emmtea bispecifisi buv;alqm BatedbsTHK i | | i ant
cresyl blue, para-am nobenzoie acid, erythrosine,
pmmﬂulwmmammﬁesamazﬂmmnhhma&muﬁyambmﬂﬁmummwm&&ﬁﬁwmﬂmdmsmm

S YLGHJAY bhdell U RREEE R Gk et%IarJtM&q\d rﬁ%&{)gx}s 191-202;

europiumitris l& I ne di amne, eur0|u
hite)

of-othen deb, Caru (1997 PRI nwdwismbmemwenexpmwn
a lvbaaydm&y 2ieisPnthethd STRREHEA R &d&ghmg 6V B0, MHevector sequences are

RPEE G o R s Sl L oy difpences

>| smstlmgm fervatishle ®noada (ViHred Ré&iseqﬁ@)&;s U@iﬂBﬁwléEEIEr bibREF tools
(LAY L AL 0 I Ll v pon e Pt
oPIRR on EshiATR expssision yBeips. TRggnopmse Bq&rlapﬁeeefpmm vectors, the coding
C saterices fok mmurge,esns uﬁchcas dbﬁhxﬁ@Dlthé he2 P Bisn 46y with a
SC e

e e o SRCLEPERS ARt Wﬂéee%%f%ﬁmaw fis
| dhrenidhes of banamRHol (refanad ta roDRDI CFIAE 11). drorgeuemesnaexAD &fpression
| DL HRE A eSseqlcRGhi dlk mngan dna?ish ﬁé@ afetbflheed With

a biolum nescent co such as le

| TRAPFReP SRceding &%%a%feﬁtﬁuesmf thrhinge &1 %r@ﬁjdwﬁtye%er linker apda 17
ugsidue £}Qﬂw&cxﬁmiﬂaﬂed ARAPLY (?éf&%@& h/AD1 9N 2%, Wih wh generated

t di '03041 |
VSR BB b2 aey CopP ek B iRy VRS Al g with

neary pigh affolite 0.4 kYDhSaksAltg fet ﬁrRrp@NaﬂgAmnSﬁa LS.0) @603)) 10:4445-
kgpwn. (See e.g., U S. Patent Nos. 6,054, 495;
6, 127,120; 6, 149, 868; Lee and Meisel, J. Phys. Chem

8[%3(’)%8%%0 s%x% e vegtgxzs \z'er'e\lg Slaeﬁ tlc; f%lciﬁtsatermg coanlvgr%ion 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 SaclI
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be obtained fromcomercial sources (e.g., Nanoprobes

I nc., Yaphank, NY; Polysciences, Inc., Warrington,

PA). Modified nanoparticles are avail abl e

commercially, such as Nanogol dO nanoparticles from
Nanoprobes, Inc. (Yaphank, NY). Functionalized
nanoparticles of use for conjugation to proteins or

pepti des nay be conmmercially obtained. EXAMPLES |

(03051 The follow ng exanples are provided to

illustrate, but not to limt the clained invention.

88 Met hods for generating non-coval ent al b conpl exes
conposed of three Fab-subunits Exanple 1. General )
strestrictigy chdpnugleaseisite; Weigh 55 aifheCHY cpding seapine-t Shertebbpmer
Fan iRelot tBSscfBhcdEdRE FHUBEEksEbretithtds 0Nthe hitige (FKSC) followed by

R e ST Rt

fusion protein. Once . produced, the nodul es can be

puri f i ddoh GH et} or maintained in the cell culture
supernatant fl uid. Follomﬁng%groduction, any
( BABABOSTEGRHEACAGTRADE-T MR MR NQ X h  any Fab- AD

modul e to generate a bispecific trivalent Fab (bsTF).
(0307) CHig-Gab-BsmRightect or pdHL2 has been used to

produce a nunber of antibodies and antibody-based

C GG ERHSCTCCRTTEECGCAGCITTRA GGTIT TOITGTUC AT TGS TGTTGCTGG-

(19§§%Qn§ +191-202; Losman at al., Cancer (Phila)
(fg ; . 2660-6. The di-cistronic manmal i an

expression vector directs the synthesi t he. heav

100 e 410730 FIR Byt wes Rlongbiataghe BOTE ACB Elaging vedtbr
gh 86} dnd@lonbOwereadiyened fok isettin g3 7@ HloZientation.

constructs, with the only differences existing in the

\é%'!ggln@ﬁmmﬂ%bﬁnd VL) sequences. Using nol ecul ar

ogy tools known to those skilled in the art,
t | j .ye n i .
S iSRRI 6 B Bef RSBODTATYE! bt by Sigms
F@enpHD Haysridl PIohtowada fof the amine %ngggmvcw by 11
t f}&f&{i&l gﬁm_e {ihicer @é}ﬁid%ﬂﬂﬁéfﬂfsﬂ&ao_cﬁod&h&oﬁ?ﬁs{yg & BainHI fdseiction site.
repl aced, wit equence .encodi n ANy
" o Eiofnq eyl Fenss 5 rerpRtiet B LeB, heencoded,
t Relypeptile seqingedsstdwadelbiv. human Rita (referred to as

DDDI, FIG 1). To generate Fab-AD expression
t RESGEQUS CGEGSHIDIFHGL BN (G Y TFEVEROOEPD LVER#

| :3g$§&§§&§$£aced with a sequence encoding tﬁe first 4

the hinge, a |5 residue Ay-Ser |inker and

17 id t het.i-c Al | AKAP-1 S dt
03] The preslissuclegiides, dﬁg@%%g R 410 %ﬂ-‘iﬁ%@m@oﬂm
bi oedtdpyyet basSpaiis dn et 3’ dadsawem pyithesinad (Sigma Ganbss$)end combined

A kA e

( m@}qneglg(@) agtysuliected to a primer extension reaction with Taq polymerase.

RIIAI-44 top

5’GTGGCGGGTCTGGCGGAGGTGGCAGCCACATCCAGATCCCGCCGGGGCTCAC
GGAGCTGCTGCAGGGCTACACGGTGGAGGTGCTGCGACAG-3’ (SEQ ID NO:8)

RIIA1-44 bottom



50. [0308) Two shuttle vectors were designed to

facilitate the conversion of 1gG pdHL2 vectors to

ei ther Fab-DDD1 or Fab- ADI expression vectors, as

descri bed below. f Preparation of Cl11 [0309] The CHI

domain was anplified by PCR using the pdHL2 plasniid

vector as a tenplate. The |left PCR priner consists of

the upstream (5') of the CH domain and a Saoll 89
restriction endonucl ease site, which is 5 of the CH

codi ng sequence. The right prinmer consists of the

sequence coding for the first 4 residues of the hinge

(PI CSC foIIovved GGEGS with the final two codons
(ESC c%gﬁww@@wtﬁcm%m AUTIACACGAGGT
Lgf’*ﬁﬁ G§T BEMOSAAEACTREES G(C§é‘6<r’~é> fEEIP NO:9)
CH1L +GsS- Bam Ri ght

5' GGATCCTCCGCCO00GCCAGCTCTTAOGT TTCTTGTICCACCTTGGTGITGCTG
G10323] KaBEQirgRriNer 63tedsitn] tht diflex WA iR, POR|usitg theF8Bowing
hg §g into the pGeml PCR cl oning vector (Pronega,

I and clones were screened for inserts in the Ti

Construction of (4S)jDDDI [03111 A

duplex Ieotlde desi gnat ed (G4S)2DDDI, was
gnthe3|zed by Si nos S. (Haverhill, UK) to code
rCeAEC ﬁ'@ﬁ%m BOST-HrEERIBING10) |

residues of the linker peptide, with the first two
codons/-¢bvtprr Eeg Righa BanHl restriction site. A stop
codon and an Eagl restriction site are appended to the
35'at AGCTHTF CROE0ECGA el TCIR3E@EG SN (SEQ B M)
bel ow. GSGGEGGSGGEGGESH O PPGLTELLOGYTVEVLROOPPDLVEFAVE~
( #5R) " RiNHhim (3Rt dnd e ;
d@?.ﬂl at ed ol .ﬁ%ﬁﬁ*@&ﬁﬁnd Rl vl Sgﬁ%m fapeT7 4D
B™by 30 base pairs on their 3' ends, were
syntheS|zed (Si gma Genosys) and conbined to conprise
t Genstragtiom pf (58)265BE pairs of the 174 bp DDD1
sequence. The ol igonuel eotides were anneal ed and

SH0Bj S} ot dwbléxoolipopuidlettide, @esigiased s S)SADI|, Was syintHesiZ&lSigma

b, | S R | -.44 t. . .

DR e P 5 B RER S et e Tnker
Jpepliziearitichy GoA CEni RGBTSR GBREENCEaTADsBE. £ 8BP chbddn and an
I\Qgﬁaestﬁction site are appended to the 3’end. The encoded polypeptide sequence is shown

below.

GSGGGGSGGGGSQIEYLAKQIVDNAIQQA (SEQ ID NO:12)

[0316] Two complimentary overlapping oligonucleotides, designated AKAP-IS Top and
AKAP-IS Bottom, were synthesized.

AKAP-IS Top

5’GGATCCGGAGGTGGCGGGTCTGGCGGAGGTGGCAGCCAGATCGAGTACCTGG
CCAAGCAGATCGTGGACAACGCCATCCAGCAGGCCTGACGGCCG-3’ (SEQID
NO:13) )

AKAP-IS Bottom
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RI L41- 44 bottom 90 5'

GCGCOAGCTTCTCTCAGGCGGGTGAAGTACT CCACT GCGAAT TCGACGAGGT
CAGGCCGGCTGCTGICGCAGCACCTCCACCGTGTAGCCCTG 3" (SEQ 1D
NO 9) [03131 Followi ng prinmer extension, the duplex
was anplified by PCR using the followng primers: A4S
Bam Lef 5' - GGATCCCGAGGTGECCEGTCTGECEGAGGT-3' (SEQ I D
NO 10) 1-44 stop Eag Right

5' - CGEGCCGTCAAGCGCGAGCTTCTCTCAGECG 3" (SEQ I D NGO 11)
[03141 This anmplimer was cloned into pGenl and
screened for inserts in the T7 (5') orientation.

s rRRGH c‘r?ﬁéﬁ i@gﬁb A ETGCTTGGCCAGGTACT
0 ACETELBEA ACCTCCHBATCC-3* (SEQ ID
S ‘HiRSi zed I g nosys) to code Tor the amno

aci'd sequence of AD | preceded by 11 residues of the
linker peptide with the first two colons conprising a

BamH restriction site. A stop codon and an Eagi

r 48317} The dyples wap agplified hy Pifaing Srefpliowing pmersh o

encoded pol ypepti de sequence is shoewn bel ow
GSCEEEEEBOEYLAKO VDNAI QQA (SEQ ID NG 12) [03161
Two conplinentary overl appi ng ol i gonucl eoti des,
descenaictbGKAETEE COIRG TG GABARGIGT - BESEQID N®116)

synt hesi zed. AKAP-1S Top

5' GGAT (ol LT GOCCGAGGT GGCAGCCAGATCGAGTACCT GG
CCAAGCAGATCGT TCCAGCAGGCCTGACGECCG 3" (SEQ I D

5 R R R TG (R BR NG orracocacaTac
| 5T T s FREA S5 PR ST P Be Bt e T7

ugs Neridnbatiod.ol | ow ng priners: GAS Bam Left
Ligating DDD1 with CH1

[0319] A 190 bp fragment encoding the DDD1 sequence was excised from pGemT with
BamHI and Not! restriction enzymes and then ligated into the same sites in CH1-pGemT to
generate the shuttle vector CH1-DDD1-pGemT.

Ligating AD1 with CH1

[0320] A 110 bp fragment containing the AD1 sequence was excised from pGemT with
BamHI and Notl and then ligated into the same sites in CH1-pGemT to generate the shuttle

vector CH1-AD1-pGemT.
Cloning CH1-DDD1 or CH1-AD1 into pdHL.2-based vectors

[0321] With thls modular design either CH1-DDD1 or CH1-AD]1 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 Sacll/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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5' - GGATCCGGAGGT GECGGGTCTGECGGAGGT- 3" (SEQ 1 D NGO 15)
AKAP | S stop Eag Right 5' - CGGCCGTCAGECCTOCTGGATG 3
(SEQ ID NO 16) [03181 This anplimer was cloned into
the pGenl vector and screened for inserts in the T7
(5") orientation. Ligating DDDI with CH . [03191 A 190
bp fragnent encodi ng the DDDI sequence was exci sed
frompGenil with BanH and Nod restriction enzymes and
then ligated into the sane sites in CH -pGeni to
generate the shuttle vector CHI-DDDI -pGenl. Ligating
ADl with CH 103201 A 110 bp fragnent containing the

[ . it .and
NOaZ21 R0 R o8 LS L R i AS ML, Bl Rt il of
t SH et EpPnsirect Wagengineeter dn whish the DI segmincp wanfttacingdsp thegmino
GElnibiDiohd 6fthe 3 dé&hinl Nt 0 pdRL2- based vectors 103211
Wth this nodul ar design either CH -DDDI or CH -AD1

C%{Ln%ﬁeizmmggggggmisnto any 1gG construct in the
pdHL

vector. The entire heavy chain constant domain

i.s replace | he above constructs by

r %\?/'Flﬁ%‘o'}%ggé%{?&%%tri ction fragnent (CH -

CH3) .fr HL.2 and.replacing it with the, Sacl|/Eagl .

flP%)g‘A@ﬁfg’* gghpéﬁbbrs B} exprgssionygeipr fofarodpction of b T2kAY with ADI

feoopted fogher @spey itérmingh Cadidt b Hamaie of the Fd Mid £flexitlably/Ser

pTetsyTHALS dmid n ?BH

ﬁo*_ %gstri.cf‘ggse%%g%e ca‘rquioxy dte%rA naf’g—eng ofa& ICQF the

veriale dRmpaing o€ heidgyascepeated tp TP Fd-APEpEiEES by eaplaseraent of the

msn@wm@@a GntltvﬁthtthxeCéXHIﬂADI ﬁ@sm,ﬁ?kchem é.g&sédxeot x%/hle CHlf—ADl-
n. . : essi on vectors nstruction o

%g%s- E‘é‘f’)&ﬁ?"?&'&%ﬁ%ﬁnfﬂ‘gﬁ *'h679- Fd- ADi - pdHL2 is an

expression _vector for_ production of h679 Fab with ADI

Cenmstruefionof CRADPL; 1ePARAl end of the CH domain

of the Fd via a flexible Ay/Ser peptide spacer

¢e3Rdb SDBi-Fd-hVavril fropdHER ds anerxprissian vestop thidlpRodoetimchf a stable

- \iRfkPhat ERRYREIWBLopiEof ¥ AbioR Plofeifl@ I 5-FRl-nWN 94,18 Srhi

' gonverat ed . to h679- lﬁ—ld- %D I -fodE!LZ %\/ repl acenent 9o’}l_{ﬁ[t R’echDDDl
oM 4 Gk Al thparhoyh teepps o GH Y Yig g fewible neptidespacer. The
" PRSmRNESERMN [ 4 3dHLChlihioARas beed\Sed b piodhes AMIRL 1A T 0] Wik

SR ko3 &-5BB1 :Fd-hMN-14-pdHL2 by digestion with Sacll and Eagl restriction
endonucleases to remove the CH1-CH3 domains and insertion of the CH1-DDD1 fragment,
which was excised from the CH1-DDD1-8V3 shuttle vector with Sacli and Bagl.

Construction of N-DDD1-Fd-hMN-14-pdHL2

[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 Neo Left

5’ CCATGGGCAGCCACATCCAGATCCCGCC -3’ (SEQ ID NO:17)
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Construction of C-DDDI -Fd-hWN- 14- pdHL2 (03241

C-DDDI - Fd- hMN- | 4- pdHL2 1 s an expression vector for
production of a stable dinmer that conprises two
copies of a fusion protein CDDD | -Fab-hM\- 14, in
which DDD1 is linked to hMN-14 Fab at the carboxyl
termnus of Cl-11 via a flexible peptide spacer. The
pl asm d vector hWNI4(1)-pdHL2, which has been used to
produce hiWN-14 1gG was converted to

C- DDDI - Fd- hiWN- 14- pdHL2 by di gestion wth Sac!l and
Eagl restriction endonucleases to renove the CH -CH3
domai ns_and insertion of the CH -DDDI fragnent, which
was exOPPLILCSEImA%EE C11- DDDI - SV3 shuttle vector with
Sac!l and Eagl. Construction of

DEJD&W@WPEW TEEEOGICREEACCEGN GRAT FTHTHAJCCCCC
2 TG3ASERIPMNXEPon vector for production of a stable
di mer that conprises. two copies of a fusion protein

N-DDD | -Fab-hM\- 14, in which DDD is linked to
hifda2b4 Ak alResalt otthepcam dh(Ndod Festrioticn itk aMHhy cading Selyaeticl Foy part of

pg,gqlﬁg(gr@o Cefnfmﬁn;.%% T@B%@gmééaﬁgﬂn&ﬁ%%s%da’

byesp&mivelyi Thy 178 bp PGB applimer Wasienrf itethe aﬁerBBDPctwd clones were
L%&ree&d AL ITEACECAE/ S HeRAGT GBETR bBinsdriSisd dxBisédFrdrs the

R oo A S Fieon e A slepettiptp e SR gt

Gveﬂi@‘- $/hich SE piePrdd byl dipestion Xith thise ame gnayntes,3p getrmatpthe

argntm HEekbl BHDPXVE. te and the codi ng sequence for
part of the linker ((4S)2 containing a BanH

r jé%@t ﬁ‘ wiﬁeseg\-%gg% Sgﬁ:%;é)gl'tﬁeg P? lr)r(ég g\%gé'thg F’ggghalcleohde primers

thbow(kﬂﬂwvector and clones were screened for inserts
inthe Ti (5) orientation. The 194 bp insert was

exci sedMN-DIvH lafe G4 Bemil vector with Wol and Sall
restriction enzynes and cloned into the SV3 shuttle

V 8l A THEG OGRS PGB TeTGRGAHURSA CTEGTGGA GA®SEG-3° (SEQ ID
Saite1 g)nz ynes, to gener ate the i nternedi ate vector

DDDI - SV3. [0328] The hMN-14 Fd sequence was anplified

by PCR using the oligonucleotide priners shown bel ow.
hMN- 14VH | ef t S Bam o
5 -GA GGCTCTGAGGTCCAACTGGTGGAGAGCGG 3' ( SEQ
ID NO 19)

5'- CGGCCGTCAGCAGCTCTTAGGTTTCTTGTC -3’ (SEQ ID NO:20)

[0329] As a result 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 Eag] 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-pDHL2, ' )
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CH -C stop Bag 5 - CGGCCGTCAGCAGCTCTITAGGITTCITGIC - 3
(SEQ I D NO 20) [03291 As a result of the PCR a BantH
restriction site and the codi ng sequence for part of
the |linker (4S) were appended to the 5 end of the
anplimer. A stop codon and Eagl restriction site was
appended to the 3 end. The 1043 bp anpliner was cl oned
into pGeml. The hWN-14-Fd insert was excised from
pGenl with BamH and Eagl restriction enzynes and
then ligated with DDDI-SV3 vector, which was prepared
by digestion with those sanme enzynes, to generate the
construct N-DDDI - hM\- 14Fd- SV3. [03301 The N-DDD |

- Bsavonle 3. Produetipnamd pupifisationefh6do-Kpb4Dhol and Eagl
restriction enzymes and the 1.28 kb insert fragnent
WR331]i Gethe@-Ril- AP 1 spdiid Stvestof wardinsarized by digestion with§ah eeetriction
byhadingifatd £ &Bsf&aawa Sfrenthgeldthi beilk BY SRctSpBRtion. The di-

enzynes. The Seal reSS|o .vector IS
NPT ARG EAp X St 2rtion of et €79 kagng lis

p¢lfainf dnd A6TDORI-AD 1 etk &mlm f{nasm FMW(SFQlﬁdng\ﬁbctmporahon,
Fﬂ:l?s W€ 19{ed -Jvél aakB( atll & {1Bn %%beré selected

restricti o onuc ease an trans ecte Into

nyish 608 u&émp@owa@ D SPlonesttmsorerned for pmtﬁnswmlen by ELISA

eu%%ﬁ{)gextﬁh ke faeés%a:ai wietd gskhm-nebd h t@ﬁﬁ“&&&é&ﬂxﬁ with

(0] (0] al n an

g REHIE RSt WARITY an 68 P25y

eﬂ_easdrﬂﬂpwnmsed to, detetthine thed ﬂrsdumewey it raeasmngth@ﬁmné klbpe obtained
i W edhidh i i A msaﬁgféstmnﬁmmc& SRS halPdnitial

t hot r exat
serpdicHixiy Pwmﬂéeﬁh %&%ﬁ%&%m @AW@P‘?@DI was purified
Nir&xh @S Hitér© opiaoﬂgﬂﬁ)ﬁlmttﬁé bwstn@east@%m-tm& dhiitgtography.
C ugat an et i,on W th
PR e S gt Aoy 10 1 By Mt i e oading ono
(4nNIME239))-affigelrpolymahThe masnmwwwwedj@tb@Wﬂw&l R8BS and h679-Fab-

| PA BT WGE bt Ywiti DBARIAEHEA HREEDTAL b.8M RLAE %nabi @mﬁﬂw

fromln ection of dilu %id medi a sa | es. %
hHe st shayedaingls sham peals P"é‘&‘&d?‘f‘*‘%ﬂ"t’ﬁmtﬁ(9 3 mm) consistent
apig 980 kB4 plogeis thotighoivn). Onlyotwal bands, 2Ahreprasknt the polypeptide

ARG 7 50, B R AR b Ol v
A i Sl Oy ORGS0

g onto an | MP-291-affigel colum. The col um

e R R g s e
d e Sp2/Adert %%B"Egr 5&?‘*@1’%%%% h&gélMN—l*

1|5) e diccistrdriic exprestiemtéotn, Whick dir&:tsiBe synthesis amd sesteting of both

m}&:ﬂ A1 zl< @ﬁa‘?{}&id%{qﬂ% RDOHD) ; whith YorktiRe 83895 C-DDD1-hMN-

Ich re tide constltuent

oo, Dlwhé@irlér\vﬁéé%ts Bof?l%@aba SHBrosE9D- ortar vtieh ditgets the
($9RtheSH R Yocretion of both hMN-14 kappa light chain and N-DDD1-Fd-hEMN-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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Exanpl e 4. Production and purification of

N- DDDI - Fab- hMN- 14 and C- DDDI - Fab- hWMN- 14 [ 03321

TheC- DDDI - Fd- hM\- 14- pdHL2andN- DDDI - Fd- hM\- 14- pdHL2vect
ors were transfected into Sp2/0-derived nyeloma cells
by el ectroporation. C-DDDl-Fd-hWN-14- pdHL2 is a

di -cistroni c expression vector, which directs the
synthesis and secretion of both hWM\-14 kappa |i ght
chain and hM\- 14 Fd-DDDI, which conbine to form
C-DDDI - hMN- 14 Fab. N-DDDI hM\-14- pdHL2i s a

di -cistronic expreSS|on vector, which dlrects the

synthe3|s and secretl f both a |

C PP B e Ao aph RSP AL S buman Feb
Wuiﬁbdmmtﬁ&maagﬁesf preduging§i- DD@IFFale‘fd’aétaa@NeDDDl*
h8§§g$ﬁﬁ apm£ aflieQRe/Pf relpaivieyD 1 domai n.

OMAng ect poratlon the cells were

lated in u
o 54@165& BB EGRURAMADs igpapr-atise
nmet hotrexate (MIX). C ones_were s reene 8 rotein
em%hwowamwwag wiguiilized ety Pp'r‘gt %‘g LsRptagine
Wichitstrud®) AR -C a a fplide that va5 niade syttetiedlly avsisioglyf tho AD1 sequence

hM\$ 1%%?2% det %Ct It rrxle 13%1%1 c(;ﬁpr % e@%ﬁ& \g&&used to couple the

ctrvity of
hipgitisisto pffwaueuwn@rmmf Shs- s BEyP A %0 ic anhydride.
F%M&ﬁng a}%h?%tﬁfé@ Spébﬂﬁal@%tﬁﬂ{o%ﬁﬂﬂ% -@&Lﬁ'%iggl rquul\x/I:,It_ x:xl-e:‘rm'al pH
respectiv i ication o -
ﬂB‘PEf"ESmF %‘l\?&f *&M%% %Af frgel 103341 The DDD/ AD
interaction was utilized to affinit

DIGPES AeR oA PRt DR B AR A obpirtied Bham .2 e gfaptier
WaStIeROurs Yiifglé-stef AD] - C affinitg throgatofrapliye Gibieseelircwase

d |
PO RO 718 M B PR b AT o at
f @bluowi Tige ot wasrwashed th bassling wigiPH$ angy GHPIN-Fab- HMN-14 was

C R} RLQAAES.1 v @RBivdirfe s, SEEPLEARAINING 8 ddatditiowed diRgle protein

specifjically bind t he AD]- C- Af es
P Pt it NP TR 5 D PR 8&5ij5 refeil tygshown). The
2 plyity xaaa:ms toririned by rﬁﬁmﬂgsng-mmsmaoﬁnbvdmeif molecular

[ d f own)
bRt B o B pbisbe: Shipuftlents B CHDDAPMMC ol Srowm.

T SR Tl B

C @hltwra by Tihgle ceh WD -GaliniyShrodhatagraphy 29 den@w abpveBSEARLC
S T 9 ’lel
5 %Dﬁﬁéﬁfﬁgi%&% Awias \ggel&&ginw\w@h dreMnfby GthB €8. 7 n) similar

SIS t howed in

o it0 CeD D1 Fakk M- 4,20 SCBHSRRIIHR 3 | GRKDRToReiR NWh) Reducing

c @N-BAGBtshdwddhn@ &maakclaaattﬁb%e tath¢ palptepsdrosonitituchitssof N-DDD1-

p nfirmed by reduci ng SDS- PAGE
ﬁ%&kﬁ8¥@gf mo yands of nol ecul ar S|ze expected for

t( ‘,}&3?71“’0%33' YREPLLES oF RISHD1 YED R® 14 GalRiRbamiied vy e .o

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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10336) A total of 10 ng of N-DDD 1-hM\-14 was purified
froml1l.2 liters of roller bottle culture by
single-step ADI-C affinity chromatography as descri bed
above. SE-HPLC analysis of the eluate showed a single
protein peak with a retention tine (8,77 mn) simlar
to C DDDI - Fab- hiMN-14 and consistent wwth a 107 kDa
protein (not shown). Reducing SDS-PAGE showed only"”
two bands attributed to the pol ypepti de constituents
of N-DDD1- Fab-hWM\-14 (not shown). 103371 The bi ndi ng
activity of C DDDI - Fab- hM\- 14 was determ ned by
SE-HPLC analysis of sanples in which the test article
WaBsefted @bt shdwh).vHlidsotesularisonisra@itha\bMN 1A-FabDIPD b is dimeric and

%stoeagu umf,a%s&gs %@@&Imlg“@m&a@m%%m%m% was

rati o showed t hree peaks, wer e

afW%Wé’aNr%Dthe‘erHHﬁ‘blbDol - Fab- hMN14 (8. 71 m n) C
DDDI - Fab- hM\- 14 bound to one W2 Fab (7.95 min), and
C{m&] Afcatupétiive ELEUdeinanstratedshatypth G-EHXD1- ?absmfrm and N-DDD1-

U DDB{sﬂmF»g%md WEEn @i %HHM&&QH:?%{ B fN-Yi %\A@fﬁ;aﬁ% ﬁgi%gaggy
Ao Gl -13 KRR ot bk ARG S e o
( mi@ionginetein contdihing therepitopd (A3BANGACEA fir evhich&MN-14 is specific.
hiVN14- Fab-DDDI is dineric and has two active binding

S igx@mple\dS Fiirnidtitin ool ibesWer e obt ai ned when this
experinment was repeated with N DDDI -Fab- hM\- 14,

BB P AoERETE gl B S Soas Bofi BRlnsbb e
werdbysig P2 igiure contaipingF-DRP HKA-hMN: 1€as aghgnd h679-Fab-ADI (as b) in
s ) sd\faL Mokt hyouﬁs tWiReiGach 4 ShadpldWiQinaly el a Siddle péakhads observed
ot. s O at co
O‘?%% con a| n| %&?@%%g /&gﬁsgsg Mt{}&:ﬁ&‘o a%ogofanew
\mmwl NS datger thag pmrﬁxﬁ%s’—l?amm 85 @xn)mprmlpp(bfrabﬂxww (8.73
QD) for Indt R3], Fid SRHIEEshiPWad AR ob RV WHEN hOIN-BNF@LY, was

“?%‘fvéﬂ@%ﬁ? %ﬁbdpr RHBBE-£k R e prdovig S e

h Géiﬁoxﬁﬂhmglﬂiat (mfintbx)acﬁxdn is arediatpd apecifivaBy viatieUDIDD1 \dh¢ AD1 domains.

Sli#%ry s%n‘?a@ri[& lfs Were nﬁ{%ﬁ)&i éggg g&f?a%gm %&5\9@5}1 9‘?@ W% (not

havi‘ng a re m nu

cgmw¥ngtent with the formation of a new protein that

is larger than either h679-Fab-AD 1 (9.55 nmin) or

CroB3E) BIAchabvds Mbbdlto 4urflEer d@monsiraty aad ciaeacleriod the lapasifjc. interaction

T, f ) S§h
BB LELBLA WD RSRE oyl B BfiEe HUN e i) e
neesdngpither a67g-Fah AR ERY 679@&61%%%%?% ¢e thraerfacgef a high density
i Hsat@eﬁlb@am&wmaﬁ@dp,lmﬁmeﬁibgal shiyseifihent mjgeti&m C-IOD1-Fab-
. f, imlar.resylts re. o
B PRPOR18 P, Rt B FBnt urtiof AR P S tyrapt and
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-AD1 {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 (Kg) for the binding of 5679—Fab-ADl with C-DDD1-
Fab-hMN-14, N-DDD1-hMN-14 and a commercial sample of recombinant human Rlla
were found to be 15 nM, 8 nM and 30 nM, respectively,
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[0340) Bl Acore was used to further denonstrate and
characterize the specific interaction between the DD
and Al M fusion proteins. The experinments were
performed by first allow ng either h679-Fab-ADl or
679-Fab-NEM to bind to the surface of a high density
MSG coupl ed (1 MP239) sensorchip, followed by a
subsequent injection of C DDDI-Fab- hM\-14 or hiWN 14
F(ab')2. As expected, only the conbination of

h679- Fab- ADL and C- DDD |-Fab-hWN-14 resulted in a
further increase in response units when the latter was
injected (not shown). Simlar results were obtained
usi ng N-DDDI - Fab- hMN-14 and h679- Fab- ADI (not shown).
103411 Equili brium SE-HPLC experinments were carried
oQithérRelated Methodst he binding affinity of the specific
i nteracti on between ADlL and DDDI present in the

r Expmple &/ Geherationof rAMEI ns. The di ssoci ati on
constants (Kd) for the binding of h679-Fab-ADl wth
Crd3B)L m thia lexdndie, 3 4malNpddihpti 8\ QUIAC Himting tigcmnine adidisequence
sarrple‘m%{ recxgglbin etﬁcgw n R'ta were found to be 15
nRROVER REAVANE Y A T S8 pecti vel y. 97 Other Rel at ed

Met hods Exanpl e 6. Cenerat| | - 10342] in this

eNERprE! %ﬁg?gﬁ%}éﬁ% g the amino

aci d sequence shown bel ow was made synthetically. )

NE34B] Inl AVL-AK e WDNAnben B segumce (untentingd s flgpked by lyjine residue

; Pt ,&Eg,mq,a ; buStaH@f Rdc #pigtae acdad ' @oﬁgtaq&ﬁﬁm@t . Wb teinei(RpeEyiduas were
"anked by a |ysine residue .a rm nus_an _

¢ FnReEer A nsteate 3P R BRI T, ki f%""%‘té%c

I @Sinthabsystubtego pionide adiied ddxibility. hipoe trsatmens Wil DMBQ, ARd-(gwas

| yein . ' ' R .
0 bR o inlel LMD AIDE Shlch e piudficd "‘%Li@% @’Fuﬁéﬁ“’“‘“"
© di

t seectyre of DADH ipten belpy (¢ igdicating the mer,
designated D -ADI, which was purified by RP-HPLC. A

S SYHRK DIEY LAKOIVDNAIOQAKGIC-ROKAQOMMDMIQIABYEIQK -NH2 (SEQ ID
i % ting the disulfide bridge) NH2 KQ EYI

ARDI | COAKGCOKAOO ANDVI OKALYEI K- NH2 (SEQ I D

NO 21 0344] There are .a nunber of function K
A Thes erg ey My ol SR, ool A AL B AT R may be
f utilifvdrfonfbethéringalificatims. For exgmplep|thess andrfeprignagy gmipo groups

 PibffRhta BT Leh1 L ABPRRGY, hd to et o oo rbB, Lo,
et o b Spiae R &DT pf pRarC Bp2 AT | ffeine residucs
ARlsp&tivaypwhRiciafidy Be bset 63iradio-i@tiationsFinallye 890 €¢ porgtiys a free
wh %.gp MVAE. Yied hPhisd 80hRa t@uPRlerRbors ot Rkl bi-ABY afalog
cEErRS 2 P ree
containing effectors.

Example 7. A novel pretargeting approach

[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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cystei ne residue, which can also be used to couple
effectors or forma D -AD | anal og containing
effectors. Exanple 7. A novel pretargeting approach

[ 0345] The nethod of the present invention |ends

itself to new pretargeting nethodol ogi es. The
follow ng provides an exanple of a pretargeting system
that uses the affinity enhancenent system (Le Doussa
et al., J Nucl Med (1989), 30:1358-66) w thout the
need for a hapten-binding anti body. A dinmer of C DDD
1- Fab- hiWN- 14 or N- Fab- DDD2- bMN- 14, produced as
described in Exanple 4, maybe used for pretargeting a
t while cledfihg fidMbldddand porotabfissuéss Atiarlater tiokyiadivaiept pagtide, such as a

'Bb&%%g@g%xfﬁ 2lifRiSa Adp &hl: @m@&ak.glep*wo%mc

e@rlng fron1b ood and_ nor ma

{ redisiretope S cxamalec) ) irgdmipigirediprienonstyt FB%W&WH“%%P 5000
apa)hite ﬁ@id,lyl.kgahﬁg &fxmmlooﬁlind nmﬁral tysisig, lacdlizey ta e tiinor as it

(f
??g‘?%‘fs)s‘%ws ge“l%‘tggm n S ere | i rggécenojwcéﬁbl‘&b-
sﬁﬂNHﬁﬁﬂmﬂxﬁmWWGGm@w“an while rapidly clearlng from

bl ood and normal tissues, |localizes to the tunor as it
Cthﬁi Ctresstlwkmglbf S bh&Rak-hMNxl 4 with Biqaditie d'ittccwisrde_moamated by
ﬁﬁ&b"wex fol %Bl g F@Qas ot} J”‘f}%‘ ﬁibﬁﬁﬁ% bfhéh PEL shifted

t unor oss- 11 nking

frorn Si6Urpin 1o 7P wmnmmz the farmatien pfe caeﬂﬁ#eé ftetce’ae {rypt shown).
S;Eo Hﬁh@hxﬁ\wﬁlbb&m@heﬁamw&é’)y\ﬁﬁs s aHith DG A TR, déBdnstrating

R o e R S N oo

afln Cross struc
(mttmsmml)xﬁ walsidn @qchcsmpwﬁmssamgﬁé@-m IFWM -14, the
mlegwmameﬂh mﬁ-ho aeav%fam iSRAR Hich &M d£181-ATD T Whidbtesulted
cross |nk ng m#%(gg i_at ed, the nteractlon bet ween

P Hﬁﬂ?ﬁPnf * peak shift was in

fact due to specific cross- I|nk|ng of
- GEDmple Ba b Affinity murification obeighies DAY or ADfusion pygteins DTT
to cleave the disulfide |inkage of D -ADl, which
r(BSm] t'(ﬁﬂver&anaﬂﬁh&y p\hiﬁchtmlf sysiems padhe desekpddbydréiactivmof DDD or

e1 QW] 1chl?( u S r il mﬁ‘{g L{I{clil(mt Y TF%??H ﬁ)%%% lgi;ﬁ dimers binds

amAmsypr) wfth g aoo-fmd wy&eea@ummb em@vmpapem Rijo.. Thus, Rla

p+$,gm t&%ggb@ﬁ#%%&%ﬂ% b 5ot d{&ﬁ%?xg b}ﬁﬁlredtoaresm
ARAPLP & fmﬁvcﬁgﬁwwm’ofor Rt AR Infanipinine @wwmtm

compared to Rila. Thus, Rla dieters forned fromthe
fumemIéﬂwaawaaﬁﬁﬂdeHQstﬁﬁAEanhhmgﬁhmmmxﬂhanuhMmeIfmwamu%
:%?ﬁ § Ia@xd sLQstﬁ%gs @Ql b%ﬁ&tft%%géd\ég ﬁﬁ'tﬂtel' {(])ueythe binding

i catlon contal ni ng fusion
pEBRisI- A, IOW[a@‘yner)AIR/ﬁﬁybq wmmeﬁ pyojheticallygy bﬂmwaﬂy and coupled
B ¢ foh GsedR BHInRS pevifisatioh Bf A3BIP1 fisfonFegegsary,
hi ghly predi cable am no acid substitutions can be
i ntroduced to further |ower the binding

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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affinity. Alowaffinity AD can be produced either
synthetically or biologically and coupled to resin
for use in affinity purification of any DDDI fusion
protein. Methods related to the veneration of stably
tethered structures Exanple 9. Vectors for producing
di sul fkle stabilized structures conposed of three Fab
fragments 99 N-DDD2- Fd- hMN\- 14- pdHI . 2 [ 03491

N- DDD2- hM\- 14- pdHL2 is an expression vector for
production of N-DDD2- Fab- hM\-14, which possesses a

di meri zation and docki ng donain sequence of DDD2
appended to the amine termnus of the Fd (FIG 4).
ThReDPPRFd-BMPNAdPTF -2 0 t he VH domain via a 15 am no
acid residue @y/Ser peptide Iinker. DDD2

C ya3e] NODREhMNE1HpaEkdiis oy xression|yesor F%md&ﬁﬂ% N-DDD2-Fab-

dQRAN-1E whHESPRRCRSs a MRicribatidh Bnd dbeKibg e@ham eaqhams of DDRPpended

l#%
1. The fusion pr f t
" e ppigp s BF B FHORRE 45 iz ity S BRIRHE iyt Al via 15
C@M@kﬁﬁﬁrﬁﬁhﬁKﬂwGecmmmweunmg Dmmﬂluenawﬁ%nqﬂwmyeQﬁgahng e

1 93 5eraza Xé%l%h %@ﬁeﬁﬂﬂl {0 YR8 BOD1. The fusion
mo over appi ng.

l'i pen
o|pmﬁme§étl$m T PSB! BT 14 feb bl tqgtner by non-
C QHldnS RitekREbKI bBthe DDD21ddmains (IMODAB). wer e made
synthetical ly. The oligonucl eotides were anneal ed and

P g{%lﬂ{'%é/ %&%\)/ne ¥ whé elpleriad 64 BNéw ) Q‘wlégig&:@p(n@\%gplmenwy
C ohpruPiSet Q0P ap Rt ORP? RotR. AR Sl 1 218 of

I @3, Sdeteqnadenshitheticaliy, The oligpoticlentidesPwert ¢ annealed and phosphorylated

r GSM&@%&{@%}&? rwultmg in overhangs on the 5° and 3’ ends that are

( Spapatiblenior lz@}xom R4 diggsted wi thc r&stnchon m%%eﬁ\ses Ncol and Pstl,

5' 1GCGT GAGCCCCGGECGEGATCTGGATGTGECCGCA- 31 (SEQ ID
3) 103511 The duplex DNA was ligated with a
vect or phy; nt, DDDI-hM\N14 Fd-SV3 that was prepared
by di gestion"wi th Ncol and Psti, to generate the
%g r@%&&h contai neg é%e co§ ng s%%ﬁgﬁlggcAs
14 Fd, was excised fromthe internediate

construct W th Xhol and Eagl restriction

endonucl eases and ligated with hWN14- pdHL2 vect or DNA

that wadQsrRgsemed by digestion with those same

enzynmes. The final expression vector is

N-sR50R GEQ @ GAG CodBGG G GATATGGATGTGGCCGCA-3’ (SEQ ID NO:23)

[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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100 C- DDD2- Fd- bM\- 14- pdHL2 [ 0352)

C- DDD2- Fd- hIMN- 14- pdHL2 is an expression vector for

producti on of C-DDD2- Fab-hM\-14, which possesses a

di meri zati on and docki ng domai n sequence of DDD2

appended to the carboxyl termnus of the Fd via a 14

am no acid residue Ay/Ser peptide Ilinker (FIG 5A).

The fusion protein secreted is conposed of two

i dentical copies of hM\- 14 Fab held together by

non-coval ent interaction of the DDD2 domains (FIG

5B). [0353) The expression vector was engi neered as

foll ows. Two overl appi ng, conplinentary

oCinpRUFIdMNAE0dBIRi ch conprise the codi ng sequence

for part of the linker peptide (GEGGSGEEC(3, SEQ ID

l\[ﬁsm)c-mmmpmmas -HiHIL 2 ipdn BPRSsionwerter for droduction of C-DDD2-
,t}ﬁfq OSIJA% gldk,gaw@n%h umgv&mup&as@csdf@nﬁz

p osp oryfate

resulting in overh
t énpesrded i he safb@brb‘ﬁmvﬁ‘aﬂt Oféli“’ech‘eﬁb N ?‘B’I“% agig resfdug Gily ’gﬁ‘ P"P“de
iikuar GG, SlA )0 et @ekionl priteinhiecretedia bompdsedor ten ddenticil eagiesof hMN-

B?%&%@@%ﬁ&%&%&%ﬁwﬁ&%

b@@?ﬁnﬁ:‘é e"pr%cs;‘%l-%%ass ?oll\lo Zﬁzlo Ove§lappmg, complimentary

Sbl@@ﬁmﬂﬁmﬁi €50 ¢

RLGHEAGGEERS G 16 ﬁ%&'&?ﬂ%&{ﬂﬁéﬁnﬁbﬁ aaeh%e R¥cscaly.
rgate the shuttle vector T,
viRhecaligonyeleotides peremnepledang pbespberyigied W‘%MNW 1gin

t &eaﬁny@ttse $hd shetids laglt h&e%xﬁjé?HtiiGldlfoﬂ@ﬂoGne w;m nm.?1 Alégﬁﬁ;ic} with the
ne - nT with Sae
‘8\ Q%Pr‘i’\gp g%%?w‘{%%nﬁse‘)%é éxpr essi on vect or

hNN 1ﬁéﬁ%DEQHL2 whi ch was prepared by digestion with
Sael | g¥oP The final expression construct is

C- DDD2- Fd- hWN- 14- pdHL2 (FI G 6) h679- Fd- AD2 pdBZ2
[ﬂmmweamcmgw ppA&éA%:%GATCCCGCC
NGGSOETEAGCRAGIRNCET GHAE. RQB4hWN- 14.

h679- Fd- AD2- pdHL2 i s an expression vector for the
production of h679-Fab- 101 AD2, which possesses an
anchor;HoBBhB psassience of AD2 appended to the carboxyl
termnal end of the CH domain via a 14 am no acid

§§ %%dé G&%@d@ﬁ@tﬁr orﬁ%q%r? T@écng t eégggﬁgrcCAGA

donal sequen

[0354] The duplex DNA was ligated with the shuttle vector CH1-DDD1-pGemT, which
was prepared by digestion with BamHI and Pstl, to generate the shuttle vector CH1-DDD2-
pGemT. A 507 bp fragment was excised from CH1-DDD2-pGemT with Sacll and Eagl
and ligated with the IgG expression vector h(MN14(I)-pdHL2, which was prepared by
digestion with Sacll and Eagl. The final expression construct is C-DDD2-Fd-hMN-14-

pdHL2 (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? is an expression vector for the production of h679-Fab-
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of ADI. [0356] The expression vector was englneered as
follows. Two overl apping, conplinentary

ol i gonucl eoti des (AD2 Top and AD2 Bottom, which
conprise the codi ng sequence for AD2 and part of the
I i nker sequence, were nmade synthetically. The

ol i gonucl eoti des were anneal ed and phosphoryl at ed
with T4 PNK, resulting in overhangs on the 5 and 3'
ends that are conpatible for ligation with DNA
digested with the restriction endonucl eases BanH and
Spel, respectively. AD2 Top 5

GATCCGGAGGT GECEEGT CTGECGGAT GT GGCCAGAT CGAGT, gECCAA 1
GAREA T PESEAT ALETAp RSP ERRAD PPy
Nedréhal eri3Z HB@H 10dBmain via a 14 amino acid residue Gly/Ser peptxde linker. AD2

~ CMENE C AN ST
A (SEQ 1 D e
NOf ADA) [ 0357] The duplex DNA was ligated into the

shuttl e vector CHL-ADI -pGenT, which was prepared by
di I[@ﬁﬂ ThelexpresiiorBeeetdl waaehgspaeied ag follopes) divept averlppping, gerpplgnentary

fi
cS n%gl ﬁ%ﬂﬂ%ﬁﬁ)gﬁ e ﬁ\l@% BERord2RRicP ainfprisé B8 XBdihe sequence or

di ng ‘se
f ASPR Qq&,ié)ag iefithe F’Eke& éwmcwfrﬁ %%P&chc&ﬁ%v\glre oqxgonuc?eotxd&e were
I Qfihdaledtah®PhosplibyylaEed aithl TH iPYHL, edhuliing ip ovgligngs op thelP and 3’ ends

v ﬁ% (ﬁ)% th atﬁb?eg %Pﬁaéaﬁ L QYen Hhok ﬁ%gk&& Wit e felBSGorS@dBnucieases

e expression- vector iIs
h&ﬁ@ﬂﬂdm¢§2dpﬁﬁﬁﬁnwhka | e 10. Production of

h679- Fab- AD2 (03581 The h679- Fd- AD2- pdHL2 vector was

t ransf aeg@dpi nt o Sp/ EEE nycl oma cel |l s by

el ectroporation. The di-cistronic expression vector

disf @ ATre:CHIA YT GECGETUTEGRGGATGIGGACAGAMEGAGTACCTGGCCAA
K REAGATCET Gl An GGACASTT ARG AGRCCEHCTHCTEHIN AL (SES ID NO:26)
form h679- Fab- AD2. The cysteine residues on either

end of the AD provide two potentially reactive

sul$ry%&$ “?roups Fol-l owmi ng el ectroporation, the

cells g;p Bted in 96-well tissue culture pl ates and

ﬁgf trznsfectant cl ones §§§§§§§§§ Efé?ﬂ SCAGGTAC
Bﬁg%§ S5 P a oate

Mﬁth a BSA- | MP- 260 (HSG conjugate and detectlon
wi th goat anti-hunman Fab- HRP. Bl Acore anal ysi s using
ar[oséﬁ@hé W}x ve ligated britg theasatissedtot CHIART-pGrm Tt which was

P e Y ekt BRI dhal 11, L UchirEe 1 ShARE ROSCARAD:-
p et n‘g 429 Qyﬁ@pqqxa%agngﬁqt £oNtaining CBIII aa(h.e{)?\??qxgg sgquiences was excised

A FRIn0 e ¥Rt Vecfb@ witll/Sacll And Big lresaictidBéhzymesdnd ligated into h679-
h b;)Zi%I Fab A%at prepared by digestion with those same enzymes. The final expression

vector is h679-Fd-AD2-pdHL.2.

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-AD?2.
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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purified from2.9 liters of roller bottle culture by
single-step 1MP-291 affinity chromatography. Culture
nmedi a was concentrated approxi mately 10-fold by
ultrafiltration before |oading onto an

| MP-291-affigel colum. The colum was washed to
baseline with PBS and h679- AD2 was eluted wwth I M

i mdazole, 1 mM EDTA, 0.1 M NaAc, pH 4.5. SE-HPLC
anal ysis shows a single sharp peak with a retention
time (-10 mn) consistent wth a 50 kDa protein (not
shown). Wen this material was m xed wi th hWN 4- Fab-
DDDI, only 1/3 was reactive as evident by the
obemsfegtant denes wetdtele@pd with G0f pivbwethétrexatn TXPeGlones were screened

?E‘fg E(k:ci%léig Eﬁg%@xtoh B¢ ﬁg%aag{ngqa@i% pla@ boaségq;wm a B?@W@d | nrzso

1 ASELpugrE 9“‘{] %8% goat 344 %“’%%3”@8?&5" re patypis using an
I HSG(IMP30) sensotiehip lvési wded tb@n@mmyﬂtk@mdu@erimbs mchfgingwe initial
Cﬁ%ﬁ%[%&%{fédéf iﬁgéu&f o ildted nl%ﬁf%\é%{% bied) ? pﬂciot%e had

rotectlng ulfhydrg gr ou rom
r eieitiahBrodRativicy phapproximRiely QB ta} f)16p g of h6 S Fab-AD2 was

l pﬁrnamﬂoacmb Aitersbfoller botte bililtuelgey Giage-kiep IMP RSN afifiity
§4 “°§ o908 Sl ”rg m” & concen&gtgg%l)\rlo%uf\{lclh?{)«fgﬁml Nerafiltration

Ay gr oups

qufmd@aidm agto Nwlmgﬂ opduma. The mesq wasbed, focbaseline with
[ PBS Qd Hé1O-ADDPRERefrda RidhH M hidiote, Y%&k@bﬂ@@ 1 M NaAc, pH 4.5.

Spl. I | |
BB G olysts i A rineim shedp e Rith § BYSsP Rt g -\ Pupind pomsistent
divithk @ 159 kDh rassin (Hve shiosm nWhexs iy ratterih wed e WithiMD{14-Fab-
kﬁ%&l Legrg b D\%%%E%u%‘& &dm@inms%afq,mm'sewmgam

structure I's ex

tEP#‘GF‘ﬁ\"E?d taithebinary porpplex (ngt shopp) Howeves, padpefion pfithgh679-Fab-
pAabe Rkt CEP fee@tl wmowkoiﬂwsal (ot sr@my paupmgukedadm ahe

yst ei 2.

i B RS ohEmE it Yoheen B B e sy or AD2,

t prewanting essbtiation VpﬂaheQDmmt elsanotestitgthe sxdﬁxyﬂe'é gwmpefrom
d@l:&ﬁ:%‘%gthv&ﬁ&l s&s%c@Mxﬁ?ﬁmg fn%%ﬁt)ﬁclﬁ Mmllﬁde[boiaég éan be broken by

ones wer e screened for protein expression b
USANEORTSRISnE i1} %DBPa%@VG EBReRtPIaR Withire gFﬁ\iN- gm“l’s

anti-ld) and detection with goat anti-human Fab- HRP.
Theampie d hayodpetinand NTBDO20kabsh MAi1 425 dns: strapture
productivity of approximately 10 ng/L. A total of 16
NY354] TheDDDDIMIVEE-RKINAGE pEHIL2 Yot way trpdsGiced inth SpfEEBWolsloma

C&P?H? @&%ﬁ)@p.%og e Cﬁl—c%stroucte?%éssgn Ve@bl ﬁ&c&%& éygth&clls and

'ture nmedia was co

centrate roxi'mat e
cripeBiptygdNG|4 s i sbat AR IMALI b orhieh spmbine o
Plofth @:-Dnbzahfmmu Fib. CAW ﬁ;rai&afrap bypeeeh WHdrm Y Qirkétzdtidh via

ed to baselin
SPEpET e 1 R pRe ATy R RIS Gpres i by E e
| nesidai inteadhyDRBAL Fallc'megi EMFETdPOTRtiDE,- thmﬂmeﬁdm@achmﬂﬁywdkhssue

SRAEG1atbLdta tﬁﬁf}g&hﬂ cRAEAKGerk BaLcta \0NEY. 05 ﬁfOﬂn&fxot\@éaﬁﬁMTX)

wer e subsequent y |dent|f| ed as a4 (7.9 mn)

(Bt s R0 L1Br O o o PRYSReif B0 %6 i L5, 5B e
coated with WI2 (hMN-14 antx-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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nononer of the kappa chain This m xture showed little

bi nding activity with h679-Fab- ADl, unless a

t hi ol -reduci ng agent such as TCEP was added to convert
nost of the a4 form to the a2 form (not shown). These
data suggest that (1) a4 is fornmed via linking two a2
structures through the cysteines present in the DDD2,

t hereby preventing association with the AD but al so
protecting the sulthydryl groups fromreacting with

ot her substances; and (2) the internolecul ar

di sul fide bridges. can be broken by reduction,

resulting in an a2 structures with AD-reactive

dinistafittmtion brfere igadipe onie amretein bafnchromgtogaply cqlgpe. i The column
t Rk walH fo SaksdlRe Wi PBStand RA)DD3-hMNTE0ae dluald Wit ir mM EDTA, 0.1

ebheotls R i PRI ke it sl v
r dolur@raitein peaky ot stiowh), bvayef whidppere sibsementivifentified pcps (7.9 min)
9 a r@%%i'n?ﬁnﬁé mmtl“aﬁh@)ﬂ@-)m ardd#hs réniGges e Wwétathe dimer and

gsmr\mﬁ{r}{?fc 4 %% geifx&gﬁq%ty with h679-Fab-
adgdi, iuﬂibssta(lhldl @dﬁCﬁnmelmsu@gis ﬂ'@EP M piled td convert mgefafithspe form
Vecﬁo%ﬁé& ﬁU%l‘ﬂhe[sQ&ﬁJlu s fotmbMa hxﬂmaé hea,

r-was transféected into 0] cells X th
elstruetursnbroReh Bis cystrines preseqt ﬁWBRPP%%PE%B%ﬂ‘“% gysgfetion wi
digheADDut 1 @wiytadting shesulingryl geupefon neacngwitthothégubstances; and

t 32 Pl abietyip uBioR pipeck i et ot S AEAPRR o
aBtraetuneevith AD wactivp BEMmers cpntaiaingtwg frap Mdsikeiogps Mote that
DIFR sidé-giouhdt (K)PisicBmbyded Eﬂfoﬁﬂich% ms OB, Afpraxithitalydisyd of the

th

Lore NPl aeh s A arh HANBah Ralofi reSboBE by R g
9GRQEH dontdngatices end loog eeagzﬂoatum mdshomhém@@vmts ¢hap ather

Vﬁﬁ&l@%ﬁ%ﬁﬁﬂ%‘@oﬁﬁm@vﬁﬁ:% mBRtHaivue e i HMltibn of $:3@¢ form, in

Cones were screened for protein expreSS|on by ELISA
usddigorfodigfidebgidging s  coated with W2 (hMN- 14
anti-ld) and detection with goat anti-hunman Fab- HRP.
TtExaniplegfite Rroductioniof GPRDLREEhMNt 4N initi al
productivity of approximtely 100 ng/L, which was
1 Qoéalh dhéCghBD2-FiaMN-haipdHL2 MedBiDDRs Fatsfhdd-intd Sp/EEHmyp¢loma

afcf nlyty cﬁéoomat 0 ramhw}tgb ﬁ*ﬁfgﬁ%tﬁé%ﬁ{ﬁﬁﬂd
bstabipnoTbeth N34 ks xgméan.and ESRREdHMN i, wich pyrpbine to

Pl EDHEH2-FRehANIGELRe N-WDB%MW-DDDB abafucthddlis expected to

N L4, (ot Shown s SLILEL 1l 0ud prgtlﬂeacnvesulgagd%gfoups

| mouiddigdcrysicine o 81 o0 D Eﬁl@“a@g dectmpomtion, the oells were
fﬁ% 200 1dchBt SR Waid1elebtdd with 0.05
rg)é)resentql rer angmlgQ{M’%Md t wi M

nonomer of the kappa chain. This
nimetptexate REY |ittle binding activity with h679- AD

I, unless. a thiol-reducing agent such as TCEP
[0362] 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 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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was added to convert nost of the a4 formof to the a2
form which then bound avidly to h679-ADl. These -data
suggest that C 1313132-Fab-hWMN-14 is a functional

equi val ent of N DDD2- hMN\-14. Exanpl e 13. Generation
of TF1l [0363] h679- Fab- AD2 was designed as a B
conponent to pair with an 82 conponent such as

N- DDD2- hM\- Fab- 14 or C- DDD2- hM\- 14, whi ch when

conbi ned, would readily associate to fort an alb
structure (FIG 7A) that m ght be further induced to
bind covalently via disulfide bonds (FIG 711). Since
characterization of N-DDD2- and Al132- constructs
dﬁnnnst(matsadmi) hat simildtiotthasof NfDRB2FahhkN1bE cBwaefthe fur protein

3G &Y G [dthdi PR, (4.4Y Bl 5id ae. 2@&&4&%'&@.§b9@-m3m

i'nc uded I'n the process._Initijall %r{gggallz %P
vidsand thergmaiging tWRERES Y %%ﬁl‘d PePdi e ain. This mixture
rBdwed Ble Bﬁxﬂm@ﬁ&ﬁ?{@MxmthUh-e\DledM&s aghialyeititcing dgeht sovh asjrCEP

"SR sh¥lert nd 3P, ROBHb ISR i WA bound aidiy o

P LN emdi cen ation and
wawme dTheee darpesusmw&w%ﬁbdﬁ\md ds # fugggional equivalent of N-
ceppeLivligon of 10% The first evidence of the
exi stence of a covalently |linked alb conpl ex,

Qiencoé‘glis rbﬁneleafﬂ%ﬁrﬁg%o as TFl, was denpnstrated by

e analysis 41 After feasibility was
ToaE bRl e S e el BB BT el I 7 B st
OastN-RP DI BhMBviRab- IM-OBDEDDDQWMM@PWMWMLWWW eapltily
AL i ﬁl 5Pl 43P s{z&é\@m%ﬁﬂc P iifak e BEFulthbd ihdcedriotasd

In rou stoi chionetric concetratlons '&B%_%ng 2
Praaleply Vi disulfd bands (G- Z Yr<s haspeiopazion o :
rwnsts&vm/ueaﬁysnewddm eziunedonadfleadhowaxmitessary tockchisvofl DDD/AD

A0triny oS v RS RERARL ) o T oE vas

kiBed as mdumme@tfto savieltheT@EPrequistdfioy removdliof ghe fﬁvct"ﬁégent

f 1Rl RaRtion 8 13bh £ P80t Bpdfaturs] emﬁ-agads&wwemeved by
peak at 8.43 min, consi ?ptent Wi t h

(gsairifestiqm and DMSDAvasa0fss forths reachige S‘éﬂ‘&‘é‘stg D%‘H%“Pﬁ?“&““"“ of
epYE. THEfMst arﬁieﬁcqcrﬁ‘alke aistenic uf £cbvhlenthytlftdef ath cabblex( Benggforth

. eﬁ; ge‘g L peak
6t responzllL ny to elt %%cg%q\%g%a observed (not

h Af t duct i
OB LB B B TRl e PR A B B B AR B S, TCEP.
OfrgeB&ale freparatemidf TIFh gvas chmied ont mlOWd&g}ﬂDz an-w 14 (Protem
%&t}é@\%&‘ﬁ&ﬁ-@é% 341 xﬁ'ﬁ‘mﬁ wolk %ﬁ‘iﬂii& in m%hly

SR IR St o M R
t $¥e HPRICEAIE hétithéw HEy wd&c& ofta,B fb@aﬂoﬁ {nobEowniolnstelbihvede, were
g BSRRRI aPSo  OF 300\B B0 B i 5
kDa). Addition of 5 mM 'I‘CEP rapidly resulted in the formation of the a;b complex as
demonstrated by a new peak at 8.43 min, consistent with & 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 aj; 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 ovemnight at room temperature.
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purified by I MP-291 affinity chromat ography to renove
t he kappa chain contam nants. ‘As expected, the excess
h679- AD2 was co-purified and | ater renoved by
preparative SE-HPLC (not shown). [0366) TFI is a

hi ghly stabl e conpl ex- When TF1 was tested for binding
to an HSO (I MP- 239) sensorchip, there was no apparent
decrease of the observed response at the end of

sanple injection. In contrast, when a solution

contai ning an equi nolar m xture of both C

DDDl - Fab- hM\- 14 and h679- Fab- ADI was tested under
simlar conditions, the observed increase in response

UNiIES] Wllen godlynep B FEHIPEE. o @erlTerratsniEned gersatef R, Defigrper with
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s plasifiedby BVP-RiCatBaitechromategsinby seremgls the kmp chgip corggminants. As
' Iy %&Qéieth%:?ce?s\ﬂ@mzfv% cbparifed MBI dtdPIméNed by pfeparative SE-HPLC

The additional increase of response units
ré§‘2ﬂ PWQ)fromthe bi nding of W2 to TFI immobilized
on the sensorchip corresponds to two fully functional

bilp66l FFjis elighlystetle cqmniex. | WhensH InyessrrtedSonRingips fpran HSG (MP-
ip) Mdrelwas nmpgarmae@wsé bf theobshiyed teepomisé atithe/end of

i fto.bipd t f
emPl ipieict B cobfit hen & SHRGS s ing dy oabaiRley S bon -
WHPDD 1 {FabHhiBE it mdhGeHataAR 1 oyds disied dndsx sismilay copditipps, the observed
ﬂ@&@lny nsemlutﬂvﬂ&ﬁ&n zIn'I@Tb@ a\@ﬁcthlblé Hiop dadfl dddifmbediately

In t shown C n hat . a
oiadiet facksas ieatn Pisefa e Bisipaly ik ey was pnstabte
0 Niyreb odr/widicas sublseduixe injettion aé W12 gawefa subbBDBalinefeasBin response

& OE DPEAZAD MahiRure.
mﬁg)r;%mdi‘({ﬁg red%ﬂé"tﬁ%éﬁﬁr%cgnd efficiency of the

[%t%jslp_ag tﬁiﬁ&aﬁa S ggt ngnggtgn Tost gﬁx‘?\g‘ﬂomftheblﬂ?xnﬁofwm to TF1

S timnedbilized omthe susedhlp comespendsgp tvte Ty Binptigealtripding sitesegach
NQofiffbhited 89 %nfﬁ:@umﬁQZNfrﬁﬂﬁtmhﬂﬁﬂmnMuﬁM%nﬁmed by the ability of

T n o Kot S & N i e sehtaf e vom-AD2
¢ hin@ RR DDV I4NIN 1 4, Sehixhrieid blgrdedhd bidoxidizel exentlyiaoWF1, was analyzed
c rl)r %ﬂ x%[ &x@rerag Htl%)adgk§§nzfl %&dﬁ%%@“ﬂb ?A&( §l'u§m rmdlcatmg thata

on as | ow ng

r eiis:%ﬁtieoﬂablw ot caenples Heh asghilyould oplydprm W@w&fe@?mﬂm of

tigspblhd Ap20 add a potential viral renoving step.
N- DDD2- Fab- bMN- 14 and 679- Fab- AD2 were m xed and

" G568 Sl dnlbrotltMed (R i,x%es; Wi inpRinch QA% {o8RRAEE4HE S
T 10 roug 75 Manm)nluFﬁi? A .
aredfigipeqy of Siecsepessn Firstya F“’PF exqees LA RRP2- g‘l\égflu fjesent as a
Waixh26 of\esd) Buchiréshvdl. uZ&l tylrederretth heToskdbf AD2 so thatwid free h679-Fab-
EDT PBS t.0 renov TCEP The.r S67REQL "Wél? light
L s i B e e o (HER B Rp L ADDRes s 1 o
Dl\&@.ns would be removed by IMP-291 afﬁmty chromatography Second hydmp
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 S 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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Fol | owi ng i ncubation at room tenperature overnight,
highly purified TFl was isolated by [|MP-291 affinity
chr omat ogr aphy (not shown). No additional purification
steps, such as gel filtration, were required. Exanple
14. Generation of TF2 [0369] Foll ow ng the-successful
creation of TF1, an anal og designated TF2 (FIG 8) was
al so obtai ned by reacting C DDD2- Fab-hMN- 14 with
h679- Fab- AD2. TF2 has two potential advantages over
TF1. First, GDDD2-Fah-hWM\-14 is produced at a 10-fold
hi gher | evel than N DDD2-Fab- hM\-14. Secondly, fusion
proteins with Ctermnal DDD domains exhibit a
nmki@dlvyﬂlsQ ToMgemogiamm difatdi TrgMaGDdMs PBS henempYEEERy The reduced

I&a& wak ematﬁoﬁ?ﬁ?m@wm with PHSI 48 h))bu@‘ittté e mﬁiscb 0
alrrange n 0
e"wm%ﬁ%am oo r g Ao Bt gt by e s dotated by

| WEFZ?é mﬁm@' chfod@t@japlty (pri showh)a Nolrdditioffdt unifaeation steps, such as gel
Rir®0% yi el d as follows. Protein
Lpurlfled - DDD2- Fab- hMN- 14 (200 ng) was m xed with

hg79- F 1.4:1 | io. Th
gl(‘gﬁ“ pﬁgﬁg%n&’g‘m@’{ﬂt a nmolar ratio e

concentration was 1.5 ng/m in PBS

containing .1 nM EDTA, . Subseguent ste s .invol ving TCEP
- BERGBI Felipwing B strromil BEAR Ay T DBSHORE SERERER TERGRIG: 8) was
| MSo 8Bthinad by maamgmnnmtmgmm4mm&svmatsm ‘D2 has two

Eg‘%ﬂ%% e{;ﬂ’ B%Er&[ g’vrlslgé% %‘elg "#“h‘g?g ‘S%mdﬁgéDat a 10-fold

an
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t @ordding ExtAllt Sindrkedly Srdfi 8 CE A Binkdtheddidity fian Hbée k:m)« ®fflinal DDD

b,(10.33  .n ddi ti on of dI

r PP%dT?‘ﬁ‘Sqﬂ‘SE’PWK‘FDPg%d B Wﬁ?%“%‘&ﬁ%f‘g%’%aé"s’ the binding of
dtherDI2 veiknisynay bacomprewised HugtoAferiviimtefferesices hown) |
consistent with a 157 kDa protein expected for the

‘ b'[moyAqmwsdtwaTFT s pensrapadrritt 2abot icldien follbaRTIgeREI L-purified

g O A H 141
deation The titd pratéie coreentaptivn whs b mgdl @B ¢oginkgplmM EDTA.
C§@As@®e§x{ Q8 d?\%l relii@ionSHRMromatoSaghyl DMSO oxidation, and

reducl ng GE anal ysis denpnstrated that the
nﬁ‘fl&zﬂ ?@?‘YFP@“’@W%Y %{%feéh‘-" Sirineich descgbed fan [t ks Befpre the gddition
Wbt TCEP,ISH-HP L(zehd“ﬂmb sHoiwt anyreemendeldia, o fonh@ﬁn((ﬁﬂtsh&ho\/\m)stead there

T8 R0 4 20RLaRANIS (EHORES b ULy l Ll HE AT LA 1033

i 9 éri ment I ons .
Resin 80 #@aSDSdeémMsTQﬁfgtapmwaé&ﬂw B R oRiaf asb complex as
apRRdRhtedl By b h@w ssm at 8.0 HEA (Ot SRIwWn) @niéted Watha18h &DAGrotein

et e iy Spicher B i R e prensin b 291

t &f@nite clapmawmgraphy (oot shewn)p f SEEHPR Canalysie of the IME2P1 unbound fraction
PRLNRSRLLIRS r@h&al 89S, 9&@&&%& CERN Y6 the YRkdbbe (Afehown).

mass spectronetry (not
{0371] Non-reducing SDS-PAGE analysxs demonstrated that the majority of TF2 existsasa
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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reveal ed a single peak of 156,434 Da, which is within
99.5 % of the cal cul ated mass (157,319 Da) of TF2.
[03721 The functionality of TF2 was determ ned by

Bl ACORE as descibed for TFI. TF2, CDDD | -hWM\N 14 +
h679- ADI (used as a control sanple of noncoval ent azb
conpl ex), or C-DDD2-hM\-14 + h679-AD2 (used as a
control sanple of unreduced az and b conmponents) were
diluted to 1 tg/m (total protein) and pass over a
sensorchip imoblized wth HSG The response for TF2
was approxi mately two-fold that of the two contro

sanpl es, indicating that onl h679- Fab- AD
c @E“Qaw ¥R taorese Brhererlved r%r‘ééﬁ\}&ﬂﬁ eSS SRIFOP YRGS showm)
I QERAE188 a Ginglelpealsam Sau3A DY whish iseifhie 99.5\% of thg@lculated mass
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t RaLasd The @fpohbefot TFhwaxthpprorindasddy fweafphethitof g tWd 2ontrol
t h .
g A0hp1ed mulgagagn% £hgt?’or§)1 th E §79L%h 31 \ésmgénhh i Bk Vdrii L would

erm _conpetitl ELI SA.. Pl ates
webing te 6ed enajns.op theenserchip- Sibesaugnty WK, 1gf ipjpdiioat dpmonstrated that

C QRtyATFY Kbg atﬂm%ﬂ-ﬁmmxﬂbloﬁﬁnt lﬁﬁAww\dﬂgmfh aésBeiated with h679-Fab-
recognj ze 4. Seri.a I |l utlons,..0 TF

I@f@%ﬁl fitied iy B ightonat Sy Seopies hEplieindlinareelt 61 Blbnse units
i nmhinlgﬁouothb amdmg’fmtccm iggacbiliped e gensepchip alsp Rgrresponds
The oHlphidly fDLEGRN Binkiig bitel FAciPédAdbufdadyWnt Bubafit 8tV COHDB2-Fab-

b o g WA o o o

S@hem)Si Ng since previously in a simlar assay,
C- DDDI - Fab- bM\- 14 was found to have a stronger

Chrés731 L Rt @Atmnmkganm da@@eta«ﬁmedbyi dBmibtitive BELISA.
bound nore avidly than - Fab- hM\- 14, 4§ filbLe fCE
e Bpate T 6opteddP- Sllueé‘v%‘a ﬁfaﬁhérﬁw?wf"mﬁ“ﬁwttﬁ @AS? omain of CEA
G, Q@Qhﬁﬁfbcwlbym 14.I$erial @ilnestsalf TF iy GH23ind fN-14igG were made
Ser. . o
e
v &thi date snchmhgdﬁgég@sﬂ%m an ﬁe@m that is gtjgagtequivglpgs to that of
Cliéb abd A6l SidnBs: tRdnerM §éttsh&ﬂlgd T@lst§ﬁottsﬂpﬁ§iﬁg ankipékiously in

Sty S B RN e o bR P eapets F R ng avidiy
T%n[ﬂwﬁfl}% IEG, Whisln bh tTRDowst !amd:emdgsn@dn N@ml_ﬁt&w -14. A
| PRI et -8R apfitn: S04 §°# d-IDDWaY AR & Bver the

ensi| v tlssues woul d ﬁ g
Tipereatah IgG qsttlyzt gfe q1p’§eq lipkers in 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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human sera was assessed using BI ACORE. TF2 was dil uted
to 0.1 nmg/m in fresh human serum which was pool ed
fromfour donors, and incubated at 37C under 5% CO2
for seven days. Daily sanples were diluted 1:25 and
t hen anal yzed by BI ACORE using an | MP-239 HSG
sensorchip. An injection of W2 Igo was used to
quantify the anount of intact and fully active TF2.
Serum sanpl es were conpared to control sanples that
were diluted directly fromthe stock. TF2 is highly
stable in serum retaining 98% of its bispecific

bi nding activity after 7 days (not shown). Simlar

I BdthpIe 15/ ePui biabilitp 0f TR addTF2 i N either human or
nouse serum (not. shown). Exanple 16. Bl odistribution
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oSt -1 ction. total of 35 mcewere
Wl%“t"ﬁ?%*‘%ﬂ&? shpWAbr as wel | as various tissues
were renoved and placed in a y-counter to determ ne

pBExaapie 16.Biedisaribution of PE? ingumer(begfipginiden ti ssue at
each tinme-point. 25 |I-TF2 resulted in 2. 7% unbound

i @975] pﬂle\b‘iddﬁkuﬂ)\ﬁﬁﬁ stuflie€ werle PefémeRadi TH204 fendlé bymit nude mice
VI { 1.
b4 etoreiil Adfoca hEr ABHaFEDS TR i R BB cxpandd
zaxime@um untilepowshoells hadbaen gxpyn tadnjest ¥ picg 3% mﬂl PHQ" cells
T;Ee?nﬁylukg eher 8hd wiiil Funfort G468 RechQied dnm?m@é as;@néd tﬁlgﬁﬂﬁﬁ &£ 5 mice
ere was 9% aggregated nateri al 9} 411 sﬂ% 80/9
| RFFAIFSTPORY| Bhe %@?"g‘ﬁ‘[’mﬁﬂ ot they 5stady (511 i
I tﬁbﬁlxﬁd}'é{:gﬁuec%&ﬂth 40 pe' P 1vwre rqzmol%%m:i) They Web thes dacrificed
shift eci,e
w2313, Fsa B R L g g R (B o35 mico were
I Bbeinabis pméyxa’lhhom wdlsas ameqsma@hewmmnmand pleeeltin @ fy-counter
13 dbtdfinihl! et Efladlt & g %7&&&1%&# BcR R pidehe

cal cu ues 1N the tunbrs and varil ous

Ho37d qfﬁ“é’é‘f ot %g"”‘é ' RSReSR Sl belbrr i st
hactiifOo oA mCiljngc {The tnbeled eanapip wat therf Subjected te RE-HRLbhalone and
| shePixitd @ith 630018l &E&E SFEEAS ABprokindatdPB 8% 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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and 5.37 0.7 XD/ g), indicating that peptide could be
adm ni stered anytine between these two tine-points,
dependi ng on bl ood val ues, w thout inpacting tunor
targeting. Uptake and clearance of TF2 from nornma

ti ssues was very simlar to what has been observed
previously for TFl. Both TF | and TF2 appeared to
favor clearance through the RES system (spleen and
liver). (0378] The blood PK for TF2 in tunor-bearing
m ce were al so evaluated and found to exhibit

bi phasi c cl earance. These data were anal yzed usi ng

t wo- conpartnent analysis provided in the WnNonlin
NpnostinjectionFb¢ imeunt of TH2rip giedvmenis not sipnifigentlydjfferent (5. 3% 1.1%ID/g
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after t he essi Tunor
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S UNIPE24544011LCin 97 b | SO puBlesh dThe, mice weresaqrifispd and preoropsicrat 9.5, 1, 4,
¢ %FIF bR BodtPlAtideViGhafion U BELRANRGAME AVRTof iH24 ixltfn%-pdhtrgroups were
0]

oW N nj ection of the ti de
e At aers st Teth ardeh b pBfeieopon. 36 saphby apaftnd grics
pqséexm lamwd%‘mrlwczzasqm prbGrdeting)end twerclilmaged at 1, 4, and 24 h post-

%e?t | 88}' e nwo S“#Eﬁ tﬁe/%)g{,l o%né%boé‘n :}\mor a3 well as various

v aisst&s rahgs)edohd bhﬁbdziti@ ymoemtartg detenhing YED/gAR tlwep at each time-
2%@5539630 L 14% 251 4% and 16 t 3% at 0.5, 1, 4,
4 h post-peptide i nj ection. 110 [0381] In terns

0 IpP TR ATDRORR g S 3P 1A b SR el A8 Brosargeted with 1
TF2 are summarized in Tables 3 and 4 respectlvely TF2 levels remained relatively
unchanged over the first 4 h following injection of the peptide (or20 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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and bl ood at each tinme-point examned in the mce

pretargeted with TF2 in conparison to the results

obtained with other pretargeting agents devel oped to

date (Rossi, et al. din Cancer Res. 2005; 11(19

Suppl): 7122s-7129s). These data indicate that the TF2

clears efficiently through normal organs w thout

| eavi ng behind any residual fragments that mght bind

subsequent |y adm ni stered peptide. [0382] The high

tunor uptake coupled with | ower Ievels in nornal

ti ssues yielded excellent tunor:non-tunor (T/NT)

“ratios (Table 5), thus validating TF2 as a suitahle
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E‘I‘e‘; %&tp kSa f %,qreggg_ g,wg,tlt,wtm{e%_mﬁmhmm inIcompaﬁson to
neration o usi ng a, gl utathi one redox .

fsTaste ASsart it G AT AR EOTS © RS (i G Crin

diascdr Re£2005) 1 EADSppdE 71256 289s)4 Theabdateindigats thay the TF2 clears

te%cﬁ‘e%ﬁ %J&Eg\%m grg%%hkc\bi ¢ IEBvidg Bhinbfeay FRMuRAGragments that might

generated Using a gluta

thione Tedox systemto form

dppdsubseguegtly pdmipigieredpide i nki ng t he stably tethered
structure together. [0384) A sinplified and efficient
(1683D OThé bigh tparve nptakegpuiied with dovsar deygls lin aovmal tissues yjdldsgexcellent
L S50 P a0 B UGk SeliAling TINastaiREYl @prdtacgeting
@%%%%%éggggg?ﬁ%NigzzzPr tgin pur%fieq%mand
lne fqrdpcaliping dirl{psi-baec ﬁ??%‘&) SPRIYHENFE ed i n
roughly stoichionetric concentrations in 1mM EDTA,
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used to prolong the cjircul at,iqn -lives of rotein
Hoar WP (peaRTEED T Eer AER hrombbdbeiyle
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GARInMAS 19 Gedpetitil pBEyAEdnSX ganRRGHtE Alacfiphage @lattstimulating
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protein of interest to 111 .

{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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achi eve site-specific coupling (Doherty et al.

Bi oconj ugate Chem 2005, 16: 1291-1298). Even with -
such nodi fications, the conjugation yields are varied
and the resulting products nmay not be honpbgenous.
[0386] Site-specific pegylation of GWCSF with
guantitatively yield can be achieved with the present
invention (hereafter referred to as the Dock-and-Lock
(DNL) method or technology) as outlined bel ow The
DDD2 sequence is fused to the Cterm nus of GVt CSF
via a spacer to produce a dlnes of G SCF, creating a

docking site for AD2, WhICh ..conju ed G
et SivEEpesiBe cooRligE (RABREY Figh %&&9&3{’% A rriftz0n
I @&%eH Srith Buch nﬁﬂ{ﬂaaﬁuna,gh@dnjﬁs&cﬂwmdsamvaﬁme wradting products

simla s as described for TF2. It is.noted
tﬁgymgbééﬁﬁ¥%%gpto prolonging the circulation

hal f - | he di G
C Seape Bl sr e e bt etk GusBleae A (a6 cpld dficved with
C iitiel peesentrivventiar (heredfter mfercid tmthPockmdsI@k (ANE)mpethehor

b?ecﬁ‘x%%%ﬁqs §1&1u%'%€fow0’1‘ﬁakbﬁ§ Sequeniée ks Sedt& e W ieRiRbs of GM-CSF

zynmes (such_as reco
avipiarRa%y to prpduse erimeé n&%&éé‘*%@%@ Which is
t la@n,p@wéd 6 PEGQ6 Bbtain PEG- Abe l‘lmf fonba:tmowépq:gylateéﬁmw results by

S e\ Sisr2bops 864 PES ArtARfer (e coddBs L08R or TF2.

p
Citig ubtad fetinidirion fopeionging thoigaylation hlfliyss, thy dimeric structure of
efdNICEEBin tHoRERNAEd g8dudhnsald Yemiare ﬁ&téxlt@]ﬁm&lli&ﬂ&heﬁk rixyhotdeeic form

DNL t echno 0387 r

COREFEAE %ﬁ%%m%waﬁ S Rl AbERD @y s Beombinant human
C L), @niyones dsugly a@fecomttlemthmmeb pb‘eialee'dalhmhmﬁdes (such
QL 4 deQ oriQ o?thte%gﬁi)éﬂ%ﬂmﬁ f s @ﬂi&*ﬁ Qﬁal 28cigdte 1997, 276:

) esul t|n nove

I
CLIFPERE) epegiic miwes g i F oo pupronadon bt v o improve
| ARespROtiodtich. human Ilght chain is selected as the
scafold or carrier protein, which is fused to the AD2

> wsg;ﬁ@z@t Nbiel iriduGbdtuds Snabldd B @¥ DNL teBitndispyat i on

chain dinmer, the ternmnal cysteine (mhlch
f 0389] A filsismpiotedteas s B kmgmnmtttkat wilballaw thh goniygation of a cytotoxic

r t o
B o e B Al M ot Wﬁéﬁﬁm‘m roguoed ason

1))
i A m@qneréfr@aﬂﬁurﬂla atﬂﬁ‘ée g IRf ineRERadTESS BrCbelqy Firsl)a well-
adghleised uﬂfm&igloge&ahxdﬁ@m@emm keléctaias thdreafpldad aareier protein,

SR ) e Ot o ol it G Gltof e
aphaiodimat the toreimebaysteins (wlmelp f(@y@aﬁﬁ}sgl dag

-
-

nlpge With theFdghain) is
Shifadell with fs@xrme tﬂi‘ﬁh&o{}] lé&QtaJdeQﬂgQEos@ﬁhbﬂ Ayt ltxﬁbebﬁde sequence N-

am no-dextran_ |
d r)&@f‘) bc.daﬁglgﬁxi 2‘% {o engéﬁ ) addxgxﬁg Iofr'] é{fosz)o%lﬁm €s, which can
vae@aﬁymﬁﬁnu%mﬂﬁmmﬂmammgxmemmpnﬁkﬂmgh@m@@mhbnmgUanagpsmuuaw
b d i

: ? e#m%r&x&%ﬁéxyn{/@ %ﬂ&@é@%‘?ﬁé fop @xa‘ixﬁﬁ@ at &é&gnt%@%y Shih et al for

ons ternativel

et fitg ey lin e emiontrien (GRaps Feh 19PHIPL: 4493-4198). Such
C QY- BkhiNth§ B-@nipehdndiag bé\c&ﬁmnemem avariey6iA eothpongats

SR egxlpl;lsﬁg Bﬁ)‘ﬁ"z xE(eé @ bmc&1 Stfucture that possesses the targeting and
internalization functions. Altematively, a drug-containing amino-dextran derivatized with

AD2 is combined with a suitable A component to enable target specific drug therapy. Other
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112 wel | - expressed reconbi nant nol ecul es can al so be
sel ected as the scaffold or carrier proteins for drug
conj ugation. Exanple 21. Targeting of pathogens to
neutrophils for kill [0388] A broad-spectrum
anti-infective agent potentially useful for treating
the di seases caused by a variety of pathogens

i ncludi ng influenza A virus, Candida al bicans, and E
coil has been reported recently for a chenm ca

conj ugat e conprising reconbi nant human surfactant
protein fragnent D (rthSP-D) and the Fab of an
anti-CD89 anti body (Tacken et at., |. Inmunol. 2004,
1 ¥2Hl-etgssedi@ap)binamhmolbplestcat Asobassieciod s the seaifeld or sprrier

pg Rt B tARIgitidnet hered conpl exes that will also
rget pathogens to neutrophils for kill as follows. A

h hel |
cERPERES; RARRYr pibdes (R GSRRASIP R 75 2 Del 1 o2
C ﬁrsbahz%( @fo’iﬂ-@p&c@?ﬁ @hti-irifeutivel ageat lﬁtﬁentﬁ%DiS)sﬁll foriruﬂﬁx@ tied diseases
erm.nus era an ure ,
Pgenigty of p %hcfgecmt ‘fmh‘%%gm% g‘g en g ﬁz R4, and E. coli
Thasrhegvxed@rtedtrencgbt ﬂongclfegncal MJWMW%WMM bpan
f%ﬂaw&t;»&@in i ghbd e@mso- aﬁ?: BIFA6 BEAH anamfmtdpo@f (Tacken et
usi on ro an Ies | .
wils g igiinsh e 72 4D e B cheplosy et S producios
Oﬁﬁblifmeeefd camplex&GEBH mxsam tagget pathogensib @eutropbilafgekiflss follows. A
" t 0 _
Plrealea SREERRRPASP cOHpRide Mt LOIBHTBTRATl AR Bitain and the C
a@rmmlserbpbydr@@mm@@mmr&iﬁﬁ%s)es fised aftthe N-jegmisnys to DDD2 to
%E}a&oﬁ% fthfenudd thbinds @&ﬂ@ﬂ@iﬂ?t@ﬂjp&m&g@x through CRDs. To provide

proteln proteln i nteractio donaln i ved from
S 97 AR KBk o DRSPS A ETUOTE i ogcb pgponch Shimposed
ema' fasiom nudteandsf@nmth Eab mad 6@52 geyléngis astiblegamplex ggmposed of

a% Cﬁﬁ?&ﬂ%&’ W) gn(ﬂ;rl@qirab Q?L:Hir ébhy S‘i’tﬁﬁﬁraﬁﬁ-ﬂﬁ'echve agents can be

proteérn-protein interaction donains t

sprepaats by Substitatingdhpmey syrfagtaptiroteis éQlS&Am%PnQ andothep

Ex@BBAies subi&s thbse @6 CRhnd Cibe®Er | zati on domai n of HNF-|
a may replace DDD and the dinerization cofactor for

{ -
Elmbie gpc gumoa&x g jt& .mﬁ%.@%%%am% ;ggagtme protein
conS|st|ng of discrete functiopal donains. The C

t [0B8E] o baaiisttategic 3R e35Gor(e8C Mbarst jtratdgy ldepemds pb®arching and
aﬁg&nrge Jgg%rhs&@p}%&a&@%% SBtcflPpBieh m(epa'éawaamams that may be

raner” i n sol utlon ch LS. IN
fmbla fog |S¥h§F‘m§flg thendlesof PR and Alh JFor &1‘%%6‘}6 1(‘
UdheR 108 a&n&h Bf LIWE- T FBY fopladd WBIRlind thd\@inteiEatidh BORBHS for HFN-

ot O T R TN

Bi ol . Chem 2003; 278: 2327- 2332) Fusi on protelns
163901 Hreas 08 3% amodiler nrefeingrayigingof fiserele fugciona demeigs. The C-

e bl YedRR18 80 513 SPREG Shen@ST) bERirRdh F530lRhdithE REhBEMafg domain
t(lilgBtQE?D spontaneously form a tetramer in solution, whichi is in fact a dimeér 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 10* 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 RIlo of PKA. To ligate a second structure to the dimer of p53tet,
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sequence of human R la of PICA. To ligate a second
‘structure to the dinmer of pb53tet, 113 bindi ng peptides
for p53tet with Kd of I uMor |ower and containing 15
to 50 residues are selected using the yeast 2-hybrid
system or a suitable phage display libraries. The
peptide wth the highest affinity (i.e. the | owest
value for Kd) is derivatized with cysteine if
necessary and fused to a protein of interest, which
can be stably tethered to the dieter of p53tet.
Schene | GEYFTLQ RGRERFEMFRELNEALELKDAQA (SEQ I D

NO 28) Product xaval, ent .
shisdmepeie 1 o B8 ke d 38 o BER1 R Bhashi PR bl o
. [ ea8ddd wEing thelteast <iybrixl vgms@wlabbd)hmlwéi%’mes The peptide
13heS iy (Pé) Rliswas vmoanai i e&vaﬁ-&d gtemesra&@e if

hexava‘% ent |1 gG based L stru res pEs
oPegepary wd fusgfh foaprotgia,of iy J@E % | nant #‘X’ gy of

ppeited. ns, were comnbi ned to generate a variety of

HI DS. Fab-DDDZ nodul es were as described for use in
gener agifaghe Iri - Fab structures (Rossi et a!. Proc Natl
Acad Sc! USA. 2006; 103(18): 6841-6, see Exa

above). Th &E%@WM%W@A%WEM%&
that bind to AD2-containing nodules. To generate

H DS, two types of 1gG AD2 nodul es were created to
palr with the Fab DDD2 tm)dules lC}-H—ADZ | gC

peptlde fused tolthe carboxyl term nus (C) of the
h@xsinpld23. CHaiamedik Qog@ruétas a 9 ami no aci d residue
peptide linker (FIG 9A). The DNA codi ng sequences

f Qlli‘.’iﬂl pené an,eedﬁemgy descliss@baeFot Fordtion loD a&lﬂxfiﬁ)lexes was applied
ol | owe
it OaRO A it Ao GRR o o, which

( h\em/grom as reomshinant fudionpiateiss) W%Gpﬁbmgfétglg@me gyyariety of
S tﬁﬁ@fm.ﬁeﬁ@ Rfdiiasvere BNAestRi dadBiOks G iere .pamgmcmm
a conti guous open rea a e e

ABBossLF!Ph & e Ml 4egd 56 (é%?&?s Waab iy O 19§ Afif VS, e
P GhtDEda ﬂedularfoxhgﬁahmhmadxmens shaf b-ndredADz)waea@g ng:dulm To
R S oS O R oo
con@nhed3ﬁkﬁﬁzéﬁ§GWHBIBSEQJmEduIe to generate a w de
vari ety of hexaval ent structures conposed of an Fe

f [eapap CtH-ADR-BGméditesthregmeaD3 petide fuspbtothe-fakpxy] tgminus (C) of

madyl g hilf oF o 3i8u ﬁ&éﬂﬂmy@mtm The DNA
T Wiy o

AD2 peptide (CGQIEYLAKQIVDNAIQQAGC SEQ ID NO:4) are coupled to the 3* end
of the CH3 (heavy chain constant domain 3) coding sequence by standard recombinant
DNA methodologies, resulting in a contiguous open reading frame. When the heavy chain-
AD2 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-DDD?2 dimers.
The C-H-AD2-1gG 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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sanme antigen (FIG 10). If the nodul es are instead
derived fromtwo different MAbs then the resulting
HI DS are bispecific, with two binding arms for the
specificity of the GH AD2-1gG nodul e and 4 bi ndi ng
arms for the specificity of the Fab-DDD2 nodul e (FIG
11). [03931 N-L-AD2-1gGis an alternative type of

| gG AD2 nodul e in which an AD2 peptide is fused to
the amno termnus (N) of the light (L) chain of 1gG
via a 13 amno acid residue peptide |inker (FIG
12A). The L chain can be either Kappa (K) or Lanbda

d b d a
Gl b bl o BB BB P Rp! el B tiabs e
anmnesnﬂ@s are hispeAiDiz, péﬁatw«dmn@x@g@ﬁs«k@p@gﬁm@&?

thélla ahP) Lﬁm%amﬁwmt 8 specittRy ofA8PEAVIODD2 module (FIG.

are coupled to the 5 end
dﬂ)the codlng sequence for the variable domain of the

L chain (VL), resulting in a contiguous open { reading
fe39% N%@HM&Q!SADB‘IWHaB@haf 2:48 which an AD2 pepﬂde is

%Te@é@:ﬂfée&ﬁﬂ? lh\asqnbleﬂw li pchamcmg@ IOIalt aole amitib ddiCresidue

nol ecule 1 s or ne passessi n | ges

Profde gker (FIG 12A) Ths Lo 51098, b &WM@D@%’%& and will

Hme, Usfrlapneaateh g&X ithe kext arefigires withrilienate mearting. Fhg DNA coding
D% g‘eﬁ&x&?& Lﬁgﬂﬁ?}l‘/ﬂbgﬁx@b 8kQ D NO: 4 followed

res co agnent an,
sln»(clw:hﬂcerpmjmﬁﬁ@(?ﬁﬁﬁﬁ SO BANOTIP) e Gowl 1 the 3" cad of the
L%ﬂ%e fof ?Q#Ar&ﬁlqu)m@n'ﬁfm ll:&@t OAbl sty i aofiiguous open
ec | es e
H5§‘L éwn% B 4 NS B G Bl . £ XPLESALONMEFRLy chan
rpelypebiidea at IgGyGslecyle i forswil gosstasing|two w@tmpudvamG 12B), which

R ! l of Hrsyl &diie can b bined
&%@&%ﬁgﬁe b\?%{:t?jgrﬂa% mﬁa&%?ﬁ- g%g\@ G pd vaec(i%arn e'l(}ﬁ‘(;1 N

gelﬁeax?yo‘fabrlﬂ%m medyletpeeapatedigdg é’ﬁ%ﬁ%%‘j heygelentfiepre pomposed
WTiah Foltgmpatnd six@ab fagrdtartangal atshowamnih FIGE 13.
ol i gonucl eoti des Fc Bglll Left and Fc Barn-EcoR Ri ght

?xa%&&&ggk S(Sre%ﬁoxﬁ%—h-kﬁ%%%@%dmz elégrfsl%iolx\al(\)!e%tﬁ's. Fe Bam

ﬁ@%@‘ I'% M)‘”‘T’ﬁ?&?} exf’ﬁ“s F-drmer was %@% Wrwmn

pEamiy PERiwnt lgfs /e plegnid slmée FectoT e rprodpﬁea'gtﬁémhta%‘%e
bhba§n bF &Y WLWVB&O%Q@' a QI AB20EG-Jaes R vedibd. Qe gene for the

d’l fgated wi tor that
R AC A e fmin s ORI oA w8 SR S8 Resbeipipye and the

m%bnmdmdaam-kglmwﬁ gahBe Bie-EchBI Right slpemesset or
Fc- AD2- pdHLZ2 (FI G 14A). [03961 To convert any

| 9G pdid gerrgRf;essi on vector (FIG 14R) to a
C H AD2- 1 gG 4

5'"AGATCTGGCGCACCTGAACTCCTG-3" (SEQ ID NO:31)

Fec 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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pdHL2 expression vector (FIG 14C), an 861 bp BsrGQ /
Ndel restriction fragnent is excised fromthe forner
and replaced with a 952 bp Bsrd@ / Ndel restriction
fragment excised fromthe Fe-AD2-pdHL2 vector. Bsrd
cuts in the CH3 domain and Ndei cuts downstream (3')
of the expression cassette. Exanple 25. Production of
C H AD2- hLL2 1gG 10397] Epratuzumab, or hLL2 1gG is a
humani zed anti - human CD22 MAb. An expression vector
for G H AD2-hLL2 1gG was generated from hLL2

IgG pdHL2, as described in Exanple 24, and used to

/ al an
LR I i, s 3B S o
lelmmwﬁsﬂ&ﬁwtﬂ?m@ggﬁwm Adel ected in

medi a contai ni ng nmet hotrexate. C ones were screened

f qossm Hlo ADavertlah I8y 20t prsssian veptor (RIGa 148iel fiCcii- A3 -15G-
%Q & VaiEr (FRE] 145, Alset 8 %E BSIAY meWcid‘lct&B ﬁ-agment is

a0 B MG 0y o

e maﬁw%bxﬁ thermlAm pdHILY Yeewr. BerGlpnstin the GHodhnein and Nedelicuts

r d from the spent culture
|a|n § epulﬁgsﬁ% Protein-A affinity

chrormto resol ves two protein
paemple- %i%[’)"iéjct“"?’ﬁ g.#ﬁég%%% of the sl ower

eI ut ed peak 63 min) is sim]ar to hLL2 | The .
r J038T Fgm%ba hLLe 186G, i edpmepized w%@w&?‘%“ﬁhﬁ“ fpression
C GR&tbStoR mnmmilhmz 300wds Renepatad £om hLLP IgGpdHER, es described in

SIS Bl e R PR Bt £ e

t hanmmmp eelistosramlatad i R§-wellrlorg anddeesacnis clostﬁs'vméwed in

NALAYSEohtMAAPRRIbRAE. Claats ddesddttntd fop ¢-IP-AH2-hL1L2 IgG productivity
consi.sts of_ bpth nononeric.a

AD2 hLL
ot e FH A e o ol Pt e e B b 12 ggecific and-
1 GahotyBé MAeD andodendson \Eqﬂi paeriddsegotitgatd antidufen fa6. Slanes were

eVl dem gy Q%g mae&oa%ﬂ&@mm%@% purified from
er re u0|n

mhlPe un cond tions all of_the forms

r dberpsat cuétarems*wuaﬁa@g}e@ﬁp&'@#maﬂﬁgﬁe'&hﬁ?%why SE-HPLC
p tqiﬁmpﬁp EéstéiﬁSs tinlogRAYin B m@a rme Wﬂan filaiofNthe sloter eluted peak
0 er cont am. |

Pr Bﬁa M)O‘ﬁ S‘gflnié ﬁ%g@h 66 :Lp‘ ﬁ%fg%mgge;ﬁ 37 .75 min) is
huasistens ovithre -+308 kP proGieJt windatepgetermyined dkat By W@é fepFesents

f Qf@aﬁicﬂ' 1irRER aid e b Aol Aﬂgﬁ—hgﬁilﬁé@t'ﬂﬁ’s dimenis FAdéd to the monomeric

DHL2, as_descr. bed | and
L s pcts B DR B EAPE S50 v St e pifined O
memng-rg@ ansiseadfiboth, mdnomerie hndsdisulfide-linked dimesic defmisef the

Wehd (2165 pRh Mnﬁ%%?x%@énﬁng HROESyoIBIS: & LVEdenesl ¢ SBS-PAGE

|a cont al i ng exate. Cl.ones were scree

f omda: nqnapgucingx9ndigensy WBilREden refiycing conditigng gl efipe fgﬂi‘%ﬁf\e reduced
usth Ao Bﬁrdéleédresemﬁfgaﬁé donQitidnd hEIgptiatsiexvyt dhaidAD2 and kappa chain).
A20 eci %r;lt ok | Oté’&?ec%b and

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-hA?20 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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detection wth peroxi dase-conjugated anti-human | gG
Cl ones were expanded to roller bottles for protein
producti on and C H AD2- hA20 1gG was purified fromthe
spent culture nedia in a single step using Protein-A
affinity chromat ography. SE-HPLC and SDS- PAGE

anal yses gave very simlar results to those obtai ned
for CGH AD2-hLL2 1gG in Exanple 25. Exanple 27.
Production of N-L-AD2-hA20 1gG [0399] A 197 bp DNA
dupl ex conprising the coding sequence for the |ight

chai n | eader peptide, a 13-residue peptide
l'inke d the first four reS|dues of .al |
f Bl 98%%%%?‘&‘0““8% oS e o R pametrhee

O leghotreralee Clande werestriearied @v E¥Hi-ayD2 W(B&ng@cpm by, a sandwich
Fem@r?g JeHvk: wm%mt@l@;e& Bitbd Bith EXLAPE ERBiFd ShHiHHE MAb and

y nerase. LP-AD2
CHESAPEHA POISKILITORIMER WWM
CEMIdsGoiproteid Priodudtoi A T-ACNNT-AAT TEECRAASHCAICA TGMIBE Speh) culture

M&&W&@m&m&w PAGE

GenabiEESTERGT TeAGIAircTa e tory daimed for it er82ddAeAed it Bprgple 25.
I D NO 34) [0400] The sequence was anplified by PCR
WEkaipla2Fchrbesictiddadf NEdAPAUARO ¥asSt riction sites to

the 5 and 3' ends, respectively. The anpliner was

C{o3pgydA 197 Bp M“P_}_éﬁ:b_l?h@ﬁfi{lr&a koding sequence for the light chain leader
Lg@@%ﬁ&%& et Tk Gt Ve Bt Aot PERiePoNIA 20K (all in

cﬁmwrm{m:m@m@@g@wﬂeec eBE@upiRetides. Jgich overlap

1 irs| hna‘ef ER{Un Ui or

vect or V R2, which was prepared by di gestion

with ){bﬁﬁ% d&%?ull The neW shuttle vector is

],CAEZ K- ht,%,z g,%Rz A 536‘?}@ é[Bam Hl gg%rl cxhgg AGAGGTGT
mpchdmmmcg@emammmmﬁhammr@@epmmmc (SEQ ID

gi on with Xbal and Bain H to generate the
expr'e sion vector N L-AD2-hA20-1gG pdHL2. [0402]

N- LAD2- hA2 dHL2 was used to transfect Sp2/0
nyel orfd" é@?’r’s’%%ﬁpom ectroporation. Follow ng

transfection, the cells were plated in 96-wel | | at es
aﬁ@GCCAGACCCGCCACCTCCGGACC CCGCCGCCGCAGCC CTGCTGGATG

GCGTTGTCCACGATCTGCTTGGCCAGGTACTCGATCTGGCCACAGC (SEQ ID
NO:34)

[0400] The sequence was amplified by PCR, which appended Xbal and Pvull 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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transgenic clones were selected in nedia containing
nmet hotrexate. C ones were screened for N LAD2-hA20 1gG
productivity by a sandwi ch ELI SA using 96-wel |
mcrotitre plates coated with an hA20-specific
anti-idiotype MAb and detection with

per oxi dase-conjugated anti-human IgG C ones were .
expanded to roller bottles for protein production and
N-L- AD2-hA20 IgG was purified fromthe spent culture
media in a single step using Protein-A affinity
chromat ogr aphy. [0403] Size exclusion HPLC showed that

AR Rl AP Lo i
Tweh28 MK shiutileaectorkdBS-Vi-pRRE. which yras Beshered §y gdisstiiop il Xbal and
| 'P%.ﬁdni@:ﬁ%rshﬁtﬂé%&&ﬁd nmmzorﬂmmnedsmﬂmmn rigriction

N N

| Sthaused pneparemw @gbhmemﬂl Xbal an¢d Bam HIdo geperatethe expression yeptor N-
trinmeric forns to the nononeric
form F G %Gg Sketches of the putative structurels
29040 ﬁﬁ%ﬁ%@&%&%ﬂ%@%‘; Mo e ﬁﬁém"?
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A2 R PRIET e Brifed SHdt e SHILEe Tie S SBEp s oa P Lrotein
ar&ﬁﬁ@m}mm@aphgach C H AD2- hA20 1 gG nol ecul e and an
addi ti onal 10% excess of the former ensures that the
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an
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ofukety m%ﬁbné]ﬂ@ﬁﬁmuﬂcdd mmem argidriwietib k@O andjeagh accounting for
C H A h/i\ﬁgs%gxgﬁ\teQOtaly%th%vepe a&sl:%erm ﬁﬁGe M)V ki Yeduction of

of*PPIgE ture is typically nade_ in
p Hbspremites isnsed iy theiDNA{rpastion, respltsin she qopkgrsign pFthe dimgric and
' ene'SPo%as ?othMﬂodoxE&dif@inh @1G. Resiusedolgh uf the patative stroctures for
s added t4 P(g ,I&aa concentration of 1 M and
tHE"' PG fre RO i1 8%m temperature (16 - 250
for 1-24 hours. Step 3, MI|d Oxidation: Follow ng
r densennlo?s. Geeetntisa®f Betb42hi one (GSSH) was added
directly to the reaction mixture to a final
C ({04t} (Tha DiNInmetho® wesvhised ¢ arénte Hoi-h 20 1 mensspeeifig 2pi-CD20 HIDS,

" QY Bl R lELA®2 1420158458 Brhrfiple 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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Step 4, Isolation of the DNL product: Foll ow ng

oxi dation, the reaction mxture was | oaded directly
onto a Protein-A affinity chromatography col um. The

col um was washed with PBS and the Hex-bA20 was

eluted with 0.1 Mdycine, pH 2.5. Since excess

hA20- Fab- DDD2 was used in the reaction, there was no
unconj ugated C H AD2- hA20 1gO, or inconplete DNL
structures contai ning only one (hA20- Fab- DDD2) 2

noi ety. The wunconjugated excess hA20- Fab- DDD2 does

not bind to the affinity resin; therefore, the

Protein A-purifi ?d mat erji al cont ai ns onlg t he
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t
RSl ddet B0 ¥t Bribd @oEhluiia h ERARD3 3 Whtore, he

muaﬁai Wafesial oppfeins prlt thedgtimblegrediiti t i ons shows
a cluster of high nolecular weight bands.indicating a

| (9468} The valcalnted stolaggkatweightfidt the déduckdimind Jacid SBfefiShf the
' u g;set{tuen'i g&g&lpgg@qu ng 1&1?59 %ﬁ] (e@l\%m@&ﬁﬂ 43110@/@@ ngle protein
epres e o0 on ree exp ecte
cmk wmmwmt vithp arﬁémwgb e@ﬁ??ﬁ—- 4@%@3(; 19).
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qu@%&nﬁﬁe ABYlfudl %@A@%ﬁﬁtﬁcmﬁm@% S alsWPrd &ain (Fa-

is a humani zed MAb t
&P@?ha%‘&%amaehﬁm. gen (CEA), DNLI C has four binding

arms for
Example 29. Generation of Hex-hLL2

[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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CEA and two for CD22. The DNL reactions were
acconpl i shed as descri bed for Hex-hA20 in Exanple 28.
[ 04091 For both DNLI and DNL1C, the cal cul ated

nol ecul ar weights fromthe deduced am no 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 structure of 375 - 400 kDa for each structure
(DNLI in FIG 22A and DNLI Cin FIG 22B). SDS-PACE
anal ysi s under non- reducing condi ti ons shows a cluster

of hi no| ecul ar a_ ol
BB B th pecdinEal vl A Meh Bt bishs? i amc. 20
u snsrm@a awlysiy mmow@n@nq w@ﬂomow & plugten of&l@)molecular
¢ $084 ini{Stided 1663 GAMRhRRhctark (BN ZDASIanaw)e SDB PG Ethder

sole y of the hgkkgwgzgf%L%Pﬁ98ﬁ¥ggg%*gg&ﬂyg§herat|on
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| QbAMNL BC.IANL{ Bxb ¥k brdinglaots foDRD20 mmz@zz s hMN-14 is a
Iz r £
a?"ﬁgmequenggé&g&%ne%&% %BB (CEA), BNIRIME Rk bRy Grms for

constituent polypeptides 3
K OEA &idAwo Sy TR2. The PNLacactions Wres accemp)ih acb Qe o "&F‘ﬁ@?‘gf"f Hiex-na20
PiPERInpIPE@K Wi th a retention time consistent with a
protein 120 structure of 375 -- 400 kDa for each

4B A S B gt g e e
ac%iaﬁmmpm f e copggituent %’FS@’SP“%%‘&FB E‘f E‘?? ;gjﬁt""&és‘“ HPLC

( Bhibysi@dhbwed asiagle profei ):eakSBﬂi -aRAGhticanrtihey congigignt with a protein

fg{}gééﬁ%g P34 FJ;& msd‘i@éﬂ@z,& lad Dm@c in FIG.

ent Fures are conposed sol el
t heBp SD(SXIM;@E eaalms Werptqnde@wmﬂeomns F’af’wmjéust% ﬁ&n‘ﬁh molecular
k %%P%] ¢ 1k ThaiGEUATP Bec3Rval AR BRICRIE GIGDROAS 1Res¢ 11RARY SDS-PAGE

The DNL,net
ko e B 4455 b e
N"dke&%bﬁﬁ%leg@f(mxmmteé polypeptidesh HEARD2 Fi,DPBEpand the kappa

E DNL reaction was .acconplished as described for
2HA20 i n Exanple 28. [0413] The cal cul at ed

nnlecuk ht f%? H am no acid seguences

ofE"PH‘é’ 'ﬁﬁ‘@ﬂt g&’lt"ypeptu €5 is 386 kDa. SDS-PAGE

ar;(?eli ? I'I%e l%rlll%e&wtggg w[isegseg to c%eateonSdplegllﬁg gﬁDS by combining C-H-AD2-hA20
1gG (see Example 26) with either hLL2-Fab-DDD2 to obtain DNL2 or hMN-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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shows a cluster of high nolecul ar wei ght bands
indicating a | arge covalent structure (FIG 24, | anes
2 & 3). SDS-PAGE under reducing conditions (FIG 24,

| ane 211 & 3R) shows that the | arge coval ent

structure is conposed solely of the four expected

pol ypepti des: Fd- DDD2, H chain, kappa chain, and

AD2- kappa. Exanpl e 33. Generation of DNL3 [0414] A

bi specific H DS was generated by conbi ni ng

N-L- AD2- hA20 1 gG (see Exanple 27) with hLL2- Fab- DDD2.
The DNL reaction was acconplished as described for

Hex- hA20 in Exanple 28. [0415] The calculated. .
nﬁt\!@%’tﬂ‘ﬁ'ﬁﬁeﬂ@%@? fos erchifEu g 23 PRS- RAPH ernalyrisader non-
Of-ed&Jik% coﬁ&ﬁ&ﬁd shu@8h clatbrtd Bigh infdbsulasweight bahds indicating a large
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c vaI a lgg | ane 1) . SDS- PACGE under
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24 e 4 01 TP S S el oo oy (PTG T g aR 80 shows
bihnatthé\lrgecbvaledt trodture Rs&ohbt@d sdriyof gt four ekpechsigwiypeptides: Fd-

h i ndi S t ed th hA20 19gG
DRy Rt dpak ol ARERRETE COStCL M0 0 1O

i mobi |ized 1gG, for %%%%blndlng To assess hLL2
bExmple 33 frepertionfPlUsdt ed with hLL2 1gG and the

H DS were all owed to conpete with the imobilized |go

f 9A14hnd bispasifiatdIDSyves gearated hecombining Not-HPR-hApPQ IaGhprExample

t £7) b0 HUIDDRbLDBBY. BN feadlh &is @eoonslisled as described for Hex-
peroxlggse C Jugated anti-Rat 1gG [0417] The
blndlng avidities are shown in FIG 26A

"DNL2, which has two CD20. bi ndin rouyps, showed a
10141 Fmeisrielated malvair it FoR Eeges aeLigayrages of the
t ¥astit(éal Polphitidegis BBH&Da lENelexcluﬁbeHPhe:&nﬁlgsis showed a single protein

r%ﬁagfw@gq% r O u€ ﬁd sxs St rrﬁ%gb!%é{i]% 400 ﬁa gj']lG 25).

hsiRS-PAGCEGmRLYsis mdq:rmgng?d@alps wndmmts shoves aoplusierof h@érmolecular
_ wglgﬁtfb‘all&)m&l@itﬁ{g' MBrgd b ldhYsthuB@fe (116024 342 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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[0418] Simlar findings are shown for CD22 binding in
FIG 26B. DNLI, which has two CD20 bi ndi ng groups,
showed a simlar binding avidity to hLL2 IgG which

al so has two CD22-binding arnms. DNL2, which has four
CD22- bi ndi ng groups, had a stronger (>5-fold)

relative avidity than DNLI or hLL2 1gG Hex-hLL2,

whi ch has six CD22-bi ndi ng groups, had an even
stronger (> 10-fold) relative avidity than hLL2 |gG

i (0419]. As both DNL2 and DNL3 contain two hA20 Fabs
and four hLL2 Fabs, they show simlar strength in
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th feoak'%ggﬂgn -0 hich M@bh&ﬁiﬂﬁmg groups,
Y n vi V (0] ant | -

unor activity of RIDS
[ mgx} cvEh stramep~Brfeld)relafive avidity 4hae hAp@ri8Beut i ¢
efficacy in vivo using a human Burkitt Lynphonma nodel
| rfo#usy Sinfifek Gndidgs are Blowrndos@R22 Winding indfIGHRED. ANE1, which has two

iﬁ%&d st Re SHEW YALLY 1568 Sv1Eh also has tw
t uno alEE m %g@#rggg%ﬁng%%&vﬁt IW: tgg er d%f S 6%so °

j iQ)22-hinding m PNLRowejch s foue GL72 onger (>5-fold)
CouR@vealvidite tiahTACL BortLIRI IBS HexchIP2[ @hich hgGio DR 4bixdingazroup

(ot oo IR BT RASERAMGRAEIEENEE (000 190
(rpeso] %%&%%Wr A o e 20 TR i L1 P ey o

| yeirine Bieng ih dirdilgGo tidlsamt epi-jdaantbady (FI@. 2M.speci fi c
structures DNLI (not shown) and DNL2 showed >100-fold

gﬁgﬁzeog @é;?@ bf %g E{IDQMH& .&ﬁzﬁttd: Nfve paeht aﬁastpyolﬁadu#e?wbw&

o B00A RSP B o U By i

( Dyiph6ina nells DiNviRroQF1Ga2B) VBeammenitiof the cglist with 10 nM concentrations was

P rs%{)étgn%w ¥ eq’f%kﬁ\yé foy th‘e @Ilf)g bomphe&Y riBGha tmm )ZSA) Using a cell
counting assay, the potency of DNLI 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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[04231 In Raji |ynmphoma cells (FTG 31, mddl e panel),
Hex- hA20 di spl ayed potent anti- proliferative
activity, but DNL2 showed only mnimal activity
conpared with bA20 1gG In Ranos |ynphoma cells (FIG
31, bottom panel), both DNL2 and Hex-hA20 di spl ayed
potent anti-proliferative activity, conpared with hA20
| gG These results show that the increased potency of
HI DS relative to the parent 1gGs is not limted to
particular cell lines, but rather is a general
phenonmenon for cells displaying the appropriate
tar%ets Exanpl e 37. Effects of Cross-Linking on

EﬁH Tk P Spyeeshen tphrve therangetic sfarpowin Proudngg TR gurkitt
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ir .efficacy in vitro. sh
8P 16t g Bh i S e s B e e Borgp (60 ve)
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in FIG 32, this effect was replicated in Daudi
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%“T’ﬁé"tﬁf%t"b i a5t (R 8h ¥ ver e i ncubated at 10
in fresh 123 pool ed human sera at 37 ' C and 5%
c?yzzmn Rejijanpheine celi(F1Gs 31, niddiepangd, Hey-hifhdisplgyed potent anti-
f fn%liwi’aﬁve a&éilflgyél Wt DNLR2Gg6Wed dilplinghalaytivifyl inpeied withQiA20 1gG. In
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. nhado] o ot AT SEpRasRe foto o eeliiiAL) dpieded
apzitmt |aglti-proliferdtive attipily, Bouparddvith P9 Ia@d Thegezesmiss show that the
b| i ?,Lé&l f'HiD%‘i-Elm&B%c'wem @Gggsdno@ ﬁHPt'o@k?parhcuBué&ell lines,

Ic binding activity.
Aoyt WPFyS 3 graom) plmovm for¢eilp d’@@%"&r@ﬁ @BPTgPrAjte targets.
ant i bodi es such as rituxi mab and bA20 can utilize
cBxphpleSitEffreparf @inots-bipkitgme Efficacy o€BIPS and Parent IgGs
ant i body-dependent cellular cytotoxicity (ADCC) and
s[ogml CrossaliriitigQifilanti-ODRdUBEGCIgh whtibodies has been shown to enhance their

%glca@gltulz % A%ﬁf@s r%% L?l{ees %ﬁ &g%Qn@Jgh%l rxg%)og eﬁicacles of
{ HEPS verfus paremdeGe veing ayMTSersey Hashfiwnda HIE. 32, thin effwt was
Vx‘e{)ﬁ&tﬁ%&xs PYudi %}ﬂfdﬂﬁd degb bfeat&ﬂﬂﬁl 14201186 RESAMREERIth goat anti-

structu dCD20 ex bj t ed CDC acti

it 140 & A AP ETEAS TP YOk R B I A2 gG. However,
amt @mhﬁdpméﬂlofﬁan@thfm%acaﬁtyBX@@wam PNIL2 or Hex-hA20 in the
a&%eggéjyf RGN - g&@%?scﬁ&%&o@ﬁt @S&s}ﬁlé 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 pg/ml in fresh
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The [ ack of effect of DNL2 and Hex- hA20 was of
interest, since they conprise hA20-19gG { Ad2, which
showed simlar positive CDC activity to hA20 1gG (FI G
34). [0427] DNLI was assayed for ADCC activity using
freshly isol ated peripheral blood nononuclear cells
(FIG 35). Both rituxi mb and hA20 |1 gG showed pot ent
activity on Daudi cells (FIG 35), while DNLI did not
exhi bit any detectable ADCC activity. [0428] These
dat a suggest that the Fe regi on may becone

i naccessi bl e for effector functions (CDC and ADCQO)
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0 Th tack ofl Fekt ¢ INELDar@EHex-hA20 was of interest, since they comprise hA20-1gG-
Ad2, which showed similar positive CDC activity to hA20 IgG (FIG. 34).

[0427] DNLI1 was assayed for ADCC activity using freshly isolated peripheral blood
mononuclear cells (FIG. 35). Both rituximab and hA20 IgG showed potent activity on
Daudi cells (FIG. 35), while DNL1 did not exhibit any detectable ADCC activity.

[0428] These data suggest that the Fc region may become inaccessible for effector functions
(CDC and ADCC) when four additional Fab groups are tethered to its carboxyl termini.
Therefore, the hexavalent DNL structures appear to rely only on signal transduction induced
growth inhibition/apoptosis for in vivo anti-tumor activity.
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0.17 0.50 0.11 0.03 0.04 0.01 10.01 Lg.
1.38+ 1.62+ 0.21 * 0.25+ 0.07 0.09 0.03 0.12 0.07

0.04 0.05 f 0.01 :4:0.03 3.83 3.64 2.79+ 0.194 0.18
0.09 0.06 F 0.16 0.95 0.38 0.02 0.05 0.02 +0.01

Tunor

0.154+ 0.098:L 0.114:k 0.175 t
0.468 wt (g) 0.040 0.055 0.061 0.061 0.014 t

Int 0O.83

.159 t 0. 240
. 150 t

0.220 125 Table 2. Bl ood pharmacoki netics of TF2 in
LS174T tunor

beari ng mce
(ng) (ngth*ng)
Tabl e 3. Tunor

ttaa tlap Crax CL
0.58 0.08 3.470.36 31, 186995 0510.02
Upt ake and Ti ssue Cl earance of TF2 in

(h)

(h)

LS 174T Tunor-Bearing Nude Mce [Dig SD Tine post

Trabid .5Thmdy UPtak@ aha s Cithah LS PI-IFR 24 BSA74T Mulmds-Bearing
hnede MideS 1747 6.7 1.6 9.0 4.9 6.5 1.5 3.5 0.8

Li ver

0.29 0.03 0.35 0.05 0.27 0.02 0.14 0.02 Spleen
0.490.12 0.53 0,10 0.460.08 0.22 0.06 Kidney
0. 48 %é’%%ﬁ? 14 0.290.06 0.140.01 Lungs O.310. 04
0. 370 06 0.120.03 Blood 0.530.05 0.610. 16
0.440.11 0.200.04 Stomach 1.050.13 1.780.64 0.88 0. 47
6—508—40—Sm—rnt—0—20—0—02— 01270097013 0703
Tisguas | 06 Ip3 Lol 2kt . O. Joor 1o o z?éhﬂ 0. ptbhos |48k |72k
0. 10§, 05 Tarl| O, 44,01 20. 5.0,09007 60 | 100
LsToaDr 4%3 £@)30] %Zﬂb&ﬁ 1285 ‘1%' E *0. 232 050 | + 0.13
0.356 0.152 1 Tahlp A Tunnr nfnkp b N anm
C ealjancy of "[Teghd/k- 2454prat ar ded. 1k 026 % 0.15 | 0.2
Liver 1599 0.86 0.11 0.02 0.03 +0.02 | +0.01
2204+ | 2487+ |1539% 0.73 & 0.45 025 | 021
Spleen | ¢ 0> 8.22 1.35 0.14 0.06 +0.08 | +0.03
) 13.45 + 631+ 3.88 % 031+ 024+ 0.14 | 011
Kidney | ¢4 0.48 024 0.04 0.03 +0.02 | 001
9.02+ 4.99 & 3.91 % 033+ 023 % 0.09 | 006
Lungs | 3g 0.62 0.08 0.06 0.04 40.00 | £0.01
36.17 + 15.51 + 9.06 0.68 + 0.43 + 0.16 | 0.11
Blood | 3 49 2.43 0.93 0.07 0.05 +0.04 | £0.03
3.03 2600+  [50.79 % 0.85+ 1.08 % 023 | 020
Stomach | ;, 45 5.55 10.83 0.10 0.38 +0.06 | 003
221+ 3.00 2.08 + 0.19 + 0.18 + 0.06 | 0.05
Sm.Int. | 44 0.50 0.11 0.03 0.04 +0.01 |20.01
0.83 % 138+ 1.62 021 % 0.25 + 0.07 | 0.09
Lg-Int. |03 0.12 0.07 0.04 0.05 +0.01 | +0.03
3.83 3.64 2.79 0.19 0.18 % 0.09 | 0.06
Tail 0.16 0.95 0.38 0.02 0.05 £0.02 | £0.01
Tumor | 0.154% 0.008 0.114 0175+  P.159+ 0.240 | 0.468
wt(® | 0.040 0.055 0.061 0.061 0.014 +.150 |
0.220
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with TF2 in LS 174T Tunor-Bearing Nude Mce 1D)9 SD
"Time post-TF2 16.5 h 17 It 20 h 40 I't Time post
-UAMA5 0.5 h 11t 4 h24 1t LS 174T 21.8 3.0 30.113.7
25.0 3.7 16.32.9 Liver 0.64 0.07 0.41 0.06 0.23

0.06 0.14 0.02 Spleen 0.590.07 0.300.06 0.16 0.08
0.09 0.02 Kidney 8.71.4 5.00.4 2.40.4 1.20.2 Lungs
1.60.2 0.690.16 0240.05 0.100.03 Blood 1.70.2
0.500. 12 0.110.02 0.040.01 Stonmach 0.37 0.09 0.87
1.28 0.09 0.08 0.16 0.09 SmiInt.. 0.790.04 1.080.22
0.250.12 0.150.06 L9. Int. 0.300.09 0.130.03 1.92.0
0. 400. 2 Tail 2.10. .0 450,49 0 02
TR St DpamatighenoragR Tk Gy iatind e

0. 3560 152 Table 5. T/NT ratio for the pretargeted

9 Fe=pepttde—+HvP-—245)—usTigTTF2. Ti ME poOSt -Eg.b T
P

e weP45 Liver 344 11632 115
ot pb)

tirdh 4 h 24 h
Spreen 37 4 109 _ 21 170 54 17 0 Kidney 30
@) 143 127 Lun 9’)14 2 47 4 10 (@ 6. 162 24
36 39526 h 6325 6271 13

Pop6343°, 3257 0a 4O © Ir%@%&ﬁgé@ 19691+ 03
14 57 34 Tail 113 378 164135 29380 Table 6.

npl es of Conpl exes Conprised of Two T
'leqa FumpnHptake SE%GW!%SEW& of F¥2/in£.3 éil‘ W’H\“Eme
tion CEA 11SG hiWN-14 h679 pRAJT cancer
|nag|ng/therapy

% ID/g+ SD
Time post-TF2 | 165h 17h 20k 40h
Time post—IMP245 | 0.5 h 1h 4h 24h
LS 174T 6.7+1.6 9.0+4.9 65%1.5 3.5+038
Liver 0.29 + 0.03 0.35+0.05 0.27 £ 0.02 0.14 % 0.02
Spleen 0.49+0.12 0.53£0.10 0.46 1+ 0.08 0.22 + 0.06
Kidney 0.48+0.11 0.45+0.14 0.29 + 0.06 0.14+0.01
Lungs 0.31+0.04 0.37 £ 0.09 0.24 +0.06 0.12 + 0.03
Blood 0.53 + 0.05 0.61£0.16 0.44+0.11 0.20 + 0.04
Stomach 1.05 +0.13 1.78 +0.64 0.88 + 0.47 0.50 + 0.40
Sm. Int. 0.20 + 0.02 0.27 4 0.09 0.13 +0.03 0.08 + 0.03
Lg. Int. 0.30£0.10 0.47 £ 0.17 0.20 +0.06 0.10 + 0.05
Tail 0.41+0.13 0.26 % 0.06 0.22+0.15 0.09  0.01
Tumorwt(g) |0279+0.142 |0222+0.113 |0362£0232 | 0356 +0.152
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CEA I n- DTPA hWMN- 14 h734 pRAL1T/ cancer inma&ng/ ~aPY ED-B
fbronectin HSG L19 h679 pRAI T/ cancer i ntagi ng/therapy
ED-B fibronect3n in-DTPA L19 h734 pRALT/ mca’

i m&ngkl i erapy CD20 CD22 hA20 hLL2 Lynphoma and

aut oi nmune di sease (AID) therapies CD22 CD20 hl.1.2
hA20 Lynphoma/ AD) therapies C3319 CD20 Lynphoma/ Al l)
therapies EGFR I GFRI Solid tunor therapy

VEGFRt/ FIt-1 VEGFR2/ CDR Bl ocki ng VEGF/ Pl GF bi ndi ng;
solid tunor and angi ogenesis therapies VEG-R3/Fh-4
VEGFR2/ KDR Bl ocki ng angi ogenesi s and soI id tunor
therapies CD 19 CD3l TCR Lynphoma/ Al D t herapies CD19
CD16/ FEgHR} 4-Taunie % o} Thsqup Eleapines of CON o IMBEMSmrgtRYgeted
Ly nphowitht KFbin Tymor-BegineNydedMiss| Fca. R1 Br east
caucer therapy 128 128 HER2/neu CD 16 Breast cancer

t hor apa HER2 Ml e n'AY, B 1=
Herapy HER2H-Rred—ED64—Breast—cancer—t-her apy B
ER2/ neu . (MmrgalaSl) cancer therapy CD30 CD64
..yupnunu tierapy “CDe3 0o ACUTE NyEL o] d Teukema
Timg\poyt- %er&ﬁ‘y" EGFR Pl ?dbl i d t unot ¢ Ber apy EGA%dbe64
Sol 1 d erapy EQRR CD16 Soli g tunor therd
'mEGEﬁ D89 (0 1d tunor ¢ i(irlalny |:>f|\/f24§1 Mal m%h
prfaapy 14N @@%m 4_c| OB+ Typor yapso Ba.2nhancae.s +2.9
HN-CD28—HN14—e—15E8—Tuppr—vacei-re—erhaneer
Liver 0.64+0.07 0.41 £ 0.06 0.23 +0.06 0.14+0.02
Spleen 0.59 +£0.07 0.30 £ 0.06 0.16 +0.08 0.09 £ 0.02
Kidney 8.7+14 501+04 24+04 1.2+0.2
Lungs 1.6+02 0.69 £ 0.16 0.24 +0.05 0.10+0.03
Blood 1.7£0.2 0.50+0.12 0.11 £0.02 0.04 £0.01
Stomach 0.37 £0.09 0.87 +£1.28 0.09 +0.08 0.16 £ 0.09
Sm. Int.. 0.79 £ 0.04 1.08 £0.22 0.25+0.12 0.15+0.06
Lg. Int. 0.30 £ 0.09 0.13+£0.03 1.9+2.0 0.40 + 0.28
Tail 2104 0.94 + 045 " 0.45%0.49 0.06 + 0.02
Tuamor wt (g) 0.279 £ 0.142 0.222+0.113 0.362 +0.232 0.356 +0.152

Table 5. T/NT ratio for the pretargeted ”“‘Tc—peptide AMP-245) using TF2.

Time post — 05h ih 4h 24h
IMP245

Liver 344 83 + 10 116 + 32 115 +21
Spleen 3744 109 £ 21 170 + 54 177 + 30
Kidney 3404 742 112 14£3 -
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EpCAM 17-1 A CD3 Solid tunor therapy

Lynphonma/ AI'D t her api es
therapy MJC I

| L-2R1Tac CD3
CA19-9 CD16 Solid tunor:
CD64 Solid tunmor therapy HLA class 11

CD64 L243 Cancer therapy Gn2 CD64 Neurobl astonma

therapy 6250 CD89 Renal

cel |

carci noma t herapy

TAG 72 CD89 hCC49 Solid tunor therapy EpCAM

Adenovi rus fi ber

knob Retargeting viral
tunor therapy PSMA Adenovirus fiber

cancer therapy CEA Adenovirus fiber
CEA- posi tive cancer therapy HMAWAA Adenovirus fi ber
knob Mel anona t herapy &50 Adenovinis fiber knob Renal

cell carci-porma—theraf

vector-solid

knob prostate
knob Sit

Lubgdrune di s

Ml A O A A
‘y \ >, AV —\U

b2 and cgr@drd  t her 4

NSt N ) - 1 L
movTT1T OUS 11T 0€ KTTOTO ST L

pPE52620 13 LHRE24

pt-oter A

Blp@p 7133 P

atTTe pho3

1B6E Enhanci

pharase ViT
r?&‘tshr onbol

i

ectl on
ng Table V¥

St

Exappl es of
| gen- Bi

ng and._d

sml.akiget of

Cancorvl ALD
ct

PP

1%(?5'33' exeq {g9R{4 sed

Ijcatsson CD74

Qbe Oa1 Type
J4EK7Rap (

LgaUitoi r nnung

ST T MU'

p75HilBease

EBR2—tE2—Rap (N9 Ly

(CALBP1 t her dpRdd4

MUCI bPA%i%D )

(NG9Q) Pan
T"é‘Nego) Sol |

ncer tiherapy

:Eile%gl C canlcgr, 4 her apy

(as hRS7 |Bap, go

D ( NEA Q)

~/

- Solid tunor therapy CD22 HL.L2/ RFB4 PE38 Lynphonma
therapy CD30 PE38 Lynphoma therapy CD25/Tac PE38
Lynphoma t herapy Lev PE38 Solid tunor therapy

Table 6. Examples of Complexes Comprised of

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 BMN-14 | h734 pRAYT/cancer imaging/therapy
ED-B fibronectin | HSG L19 h679 pRATIT/cancer imaging/therapy
ED-B fibronectin | In-DTPA L19 h734 | pRAIT/cancer imaging/therapy
CD20 CD22 hA20 hLL2 m::o(xzam z;nti ::;t;i;:mune ’
CD22 CD20 hLYL2 hA20 Lymphoma/AID therapies
CD19 CD20 Lymphoma/AlD therapies
EGFR IGFR1 Solid tumor therapy
VEGFRI/FIt-1 - | VEGFR2Z/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 therapics
CD19 CD16/FcyRIlla Lymphoma/AlD therapics
CD19 CD64/FcyRI Lymphoma/AID therapics
HER2/ncu CD89/FcaRl Breast cancer therapy
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Solid tunmor therapy Mean P1338 Erb-B2 PE38 Breast

cancer

EpCAM PE38 Solid tunor therapy CD25 dgA

Lynphonma therapy CD30 dgA Lynphona therapy CD19 dgA
Lynphoma t herapy CD22 dgA Lynphoma t herapy CD3 DT390

Graft-versus host di sease
(0240 Celonin nelanoma therapy 130 X Anti-X
Straptavidin ELISA X Anti-X REP ELISA X Anti-X AP

ELISA X Anti-X GFP Reporter
Enhanci ng t hronbol ysi s
a cytokine tX Anti-X G owmh factor

CD25 PLC Lynphoma t her apy

Ret a

protein Golb/ma 7E3 tPA
X Anti-X Cytokine Retargeting

rgeting a

gromh factor X Anti-X Soluble receptor conponent
HRebaLget i ngcpig eceptor X Anti-X Qar boxyprmgdgm@py
(LCRCY.. Drodlriina + hor.anag AVAR F.N2Y A VA -V - I linam-dacao
LI =y | rTouTuy CTTrecTapy X aTe 7\ IJCIII\;I 1 TAIIT UAdoT
HERaoewg t heERPY X Anti- X |P-1actdnase Ar qehtbeamy
| Antl - K tosine deamjnase Pijodr ug t.her a(g
Hﬁi{?'r“e‘k Ni t16P2duct ase Prodrug thdrapy gf"éiibmcpé'l i
cpRba- gal act epkglase Prodrug theragy X Anrl,yx%m&apy
carbexyestprase—2—Setid reer—tHerapy—Ttabte—S
ceianpl es of CB6hpl exes wi tH Two Dilffer entA%e‘éPloeﬂflwkma(AML)
Effector Subunits Target lof A Tdrget of™"B*X B
[1cationf 4R - 11 4 HE38 Soljid tunp
EﬁFRAR PE33 FJbQEA Solid tundr therdpy o AfHc? Bérapy
CD64 Solid tumor therapy
EGFR CDl6 Solid tumor therapy
EGFR CD89 Solid tumor therapy
P{MSP-1 CD3 Malaria therapy
HN CD3 HNi4d4c | OKT3 Tumor vaccine enhancer
| BN CD28 HNl,4c | 15E8 Tumor vaccine enhancer
EpCAM/17-1A CD3 Solid tumor therapy
IL-2R/Tac CD3 Lymphoma/AID therapies
CA19-9 CD16 Solid tamor therapy
MUCI1 CDb64 Solid tumor therapy
HLA class I CD64 1243 Cancer therapy
Gp2 CD64 Neuroblastoma therapy
G250 CD8g9 Renal cell carcinoma therapy
TAG-72 CD89% hCC49 Solid tumor therapy
EpCAM Adenovirus fiber knob Retargeting viral vector-solid
tumor therapy
PSMA Adenovirus fiber knob Prostate cancer therapy
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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IL-4 11.-13 slL-4R sl L-13R Asthma, allergy therapy

I'lL-13 1L-4 sl L-13R stL-4R Ast hma,

al l ergy therapy

VEGFR-2 VEGF121 Shiga-like toxin Cancer therapy

VEGFR- 2 VEGFuI

| LG~ |

Cancer therapy

Di ptheria toxin Cancer therapy ED-B
fibronectin 131 Table 9.

Exanpl es of Conpl exes Wth One Type of Antigen-Bi ndi ng

Subuni t

Target of A A Application X Anti-X Treating
or detecting a disease bearing the X marker

CD14

Anti-CD14 Treating septic shock CDllllnectin-1 Anti-CD

1t 1 Treating herpesvirvs infection Folate receptor a
Treatingfilovirus—infectpr—te—gr—Ebot-g—and—varburg
Mil 3 soaEBoteif] 1RRalifie pratphatgge MV} i / Al | L, 6] Yirdgetraign
Ayetome;—arjt i Tt s and ot NEL_.aut o the di
p ng astthfta 1L-g Treat|{i§ gen Eg, i1?%¥?$§ﬁ§$¥ﬁéﬁé
reating lupus, transplant rejection, AID IgE
Treating asthma LFA-1 Treating transplant rejection

(3-tryptase Treating allergy,
CD105! endoglin Anti -ang
Tableh Jixaeirles of (Gomplexey (p

i nfl ammati on

olggsqseeillogot“ﬁegjlygé 5{3 ﬂ-‘(ﬁg}n—lﬁndmg and

(1em cade) AlD t hebgptypd FEkotah Sublmet i ¢ v apy

RSV F-protein (Synagls

RSV t herapy A1131 of CEA

hIVN- 15 | nhi bi ti ng adhesi on/i nvasi on/ net astasi s of

setH-d—cancers N doumpimof CEA VI I5 Thni At5£§m
Tatere 8§ dn/ i nvAsi on/ me{Bstasis of solid canckr® 1 132
D74 hLL1 Rap (N69Q) CD74+ Cancer/AID therapie

CD22 hLL2 Rap (N69Q) gé:::;t;o(xzuh) a;xilh ztrxat:ii:\smune
MUC1 hPAM4 Rap (N69Q) Pancreatic cancer therapy
EGP-1 hRS7 Rap (N69Q) Solid cancer therapy
IGFIR 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 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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Tabl e 10. Exanpl es of Conpl exes with One Type of
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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 - L4 PE38 Solid tumor therapy

- IL4R PE38 L4 Solid tumor therapy
IL-4 IL-13 sIL-4R slL-13R Asthma, allergy therapy
IL-13 L4 sIL-13R sIL-4R Asthma, allergy therapy
VEGFR-2 |- VEGFiat Shiga-liketoxin | Cancer therapy
VEGFR-2 VEGFin Diptheria toxin Cancer therapy

ED-B ILGF-1 Cancer therapy
fibronectin
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8. The structure of claim1, wherein the 1gG anti body
and/ or anti body fragnents bind to an antigen sel ected
fromthe group consisting of carbonic anhydrase |X,

al pha- fetoprotein, A3, antigen specific for A33

anti body, Ba 733, BrE3-antigen, CA125, CDI, CD a,

Cb3, CD5, CD15, CD16, CD19, CD20, CD21, CD22, CD23,
CD25, (CD30, CD33, (CD38, CD45, CDr4, CDr79a, CD8O0,
CD138, colon-specific antigen-p (CSAp), CEA
(CEACAMB) , CEACAMB, CSAp, EGFR, EGP-i, EGP-2, Ep- CAM
Flt-1, FIt-3, folate receptor, HLA-DR, human chorionic
gonadotropin (HCG and its subunits, HER2/ neu,
hypoxi a i nduci ble factor (HF-1), la, I1L-2, IL-6,

IL-8, insulin 134 growth factor-1 (1G--1),

KC4- antigen, KS-1-antigep, - -Y r ophage .
' nhi biRablr. fExamgles eWﬁPﬂm@}m%ﬁR&g&&%@?ﬁM@“
NCA66, NCA95, NCA90, antigen specifi c for PAM 4

ant i hnrl\/ nl acenta al gr owth—Factoer
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Beent, a cytlokine, a chelPhPRE™™R growth factor. a
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—phe{—edet—ee{—a-btc tabet—ardye,—a—peptTde;,a TOXT I, a
IgBntrast agent, a parans 'ﬁéﬁtﬁ“%a"l‘tﬁ’ﬁel an_ul t rasound

Bel, a pro-@poptotic apg gmbw% a
II‘F%“I particle lor._a conbi n:n“lnn thereof  11._The-

'%{ﬂ‘l&gure of claim1, mhrrxeat{ﬂghllhegyltgﬂinamibbbody and
-anti-body—fraghent-s—haveTbhinding—af Hmrtres—for—taryet
oDliostadogln  coprposi t es, apfrEEgioddesivel | s, anti gens or

rSsues. 1Z. |l structuf larm 1, wherein the I gG
dy has J']%i nding a ?hrgm?& B 2 tar get

£cul e, corro?ﬁhgﬁ) agaf m‘h&apy(le” anti gen or
t1 | east—one—pnt--body—iragren h

mun uuu_y | T oudllclll T"as a

Diwdi ng site [oemisadRapt enAld@eraithe structure of claim

2—wherermte tgGanti bod nas _a i nding affinity
EBr a cell (Xolalr) y

RSV F-protein (Synagis) RSV therapy
Al1B1of 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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surface receptor, al kaline phosphatase, horseradi sh
per oxi dase, (1--gal actosidase, tpA, streptokinase, -
hi rudi n, uroki nase, CA19-9, CEA, CEACAM5, CD19, CD20,
CD22, (€030, CD33, CD40, CDr4, ED-B fibronectin, EGR
Goz, 0250-antigen, HER2/neu, hTR, HLA class Il

HWV MAA, HN NDV, IGFIR, 1L-2R/ Tae, IL-17, MJCI, PSMA
ML3 coat protein, Gpllb/Illa, CD74, EGP-1, CD25/ Tac,
Le", nmesothelin, Erb- B2, Erb-B3, EpCAM GP240,
CPllb/1lla, p97, CD3, IL-4R, IL-4, 1L-13, VEG-R- 2,
CD14, CDIl1l/nectin-1, folate receptor a, gpl20, IL-6,
11-5, I1L-8, CD154, I1gE, LFA-1, (3-tryptase,

CD105/ endo&khinl0. ExpaplespEZomplsxesmath Qne Ayps of SffegtpnSubyuit
domai n of CEA, 135 PfMSP-1, TAG 72, MJC, MJC2, MJC3,
NUC4 VFFGRI/FIt-1, VEGEFR2/KDR _or VEGRF3/F1lt-4. 14.

§? fucture of ,claim13, wherein aiAbﬁg§knone
odyfragreht—has—a—bi-ndi-ng—af-H-hi f-of——=4+

d};lt&&:&ﬁ%cﬁlﬁerSUCCI Gteldleyci ne (HSG), in JIEnmmol@@Z@mon

P20—EGER FEF R VEFGRI T Ft=1t—VEGEER2T KDR,

Gypeibatqrreceter  LROVETRARCT CDe4,  CDBY, | BRiEpcinegiayh fropeg function

I\fd q;er lﬁ%ﬁ M 138&19:@4:3&581’&43!}0%@' I'b Mk@p&(ﬁ@mﬂaﬂdﬁyoﬁ
tgﬁﬁﬁxﬁatase3 hprseradi sh perOX|dase soluble receptor component

L= WA

ale
i TP DL f ClJL oKt ||aac, l|| 1 UUI I'T Ul

Blsddadse. 15. Th®Astructure of cl ai m|Ephangipethepiicacyef PA

G anti body hap. brnding affinity cel
HECERAOF : ’glgf Fihdheins tix efﬁcaca'fof

anti gen ected fromthe grq
CEA. ED-B fibrohectin, CD20,  CDP2 it IGF1F\>

BYELERLF! t- 1, VEﬁ:RZf KDR, VEGRF3/Fit - %hanHE&keﬂuacyom{uﬁpo

r*mn r*rvm NER. 1 HNH |\|r\\/ FoCAM-17 LT

vt PV J.r\, T\,
TNF2R/ Tac, CAI aswam 1, HLA cl ass | iEnbangipg the gfficacy of Enbrel
TAGT72PSNVX—CEACANG; IleIVW%A, U, ML3 coat

protein, and GPlIb/1fa, and wherein at |east one

anti body fragnment has a binding affinity either for a
hapt en sel ected fromthe group consisting of

hi st am ne-succi nyl - gl yci ne (HSG and indi um DTPA, or
for a cell surface antigen selected fromthe group
consi sting of CD22, CD20, EGFR |IGF1R, VEFGRI/Flt-1,
VEGFR2/ KDR, VEGRF3/FlIt-4, CD3, CD16, CD64, CD89, CD2,
and adenovirus fiber knob. 16. The structure of claim
1, wherein the 1gG anti body has a binding affinity
either for a cell surface antigen selected fromthe
group consisting of M 13 coat protein and Gpllb/l1lla,
or for a bionolecule selected fromthe group

consi sting of al kaline phosphatase, horseradish

per oxi dase, f3-gal actosidase, tpA, streptokinase,

hi rudi n, and urokinase, and wherein at |east one

anti body fragnent has a binding affinity either for
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a cell surface antigen selected fromthe group
consisting of M 3 coat protein and Gollb/Illa, or
for a bionolecule selected fromthe group consisting
of al kaline phosphatase, horseradi sh peroxidase,
(3-gal act osi dase, tpA, streptokinase, hirudin, and
ur oki nase, 17. The structure of claim1, wherein the
| gG anti body and the anti body fragnments bind to the
same antigen, said antigen selected fromthe group
consi sting of CDl14, CDI 1/nectin-1, folate receptor a,
§hAIMS )| .6, |L-5, |L-8, CD154, I|gE, 'LFA-1, (3- 136
tryptase, CD105/endoglin, Gopllb/llla, TNFa, RSV

Al Bl of CEA, and N- domain of CEA. 18. The,
g‘f‘?‘%%&%r"ﬂ’W%?ﬁm 5, wherein the IgG anti body and the

nt i bod a s. bi the anti ompj nati on
" B res MR B S s PP AR R ABDFIERAGY iathed to two
CD2 23 (SHORID SO¥4) thibidti €Rind GhrdnGhddyofra drheht by thEfame G/different
IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2

moieties bound to the DDD2 moieties.

2.  The structure of claim 1, wherein the AD2 moieties are covalently attached to the
- DDD2 moieties by disulfide bonds.

3. The structure of claim 1, wherein the structure oomprisés 6 Fab fragments and 1 Fc
fragment.

4. The structure of claim 3, wherein each of the Fab fragments binds to the same

antigenic epitope.

5.  The structure of claim 3, wherein 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, 149, 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, HERz/neu, hypoxia inducible factor (HIF-1), Ia, IL-2, IL-6, IL-8, insulin
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10.

11.

12.

13.

growth factor-1 (IGF-1), KC4-antigen, KS-1-antigen, KS1-4, Le-Y, macrophage
inhibition factor (MIF), MAGE, MUC1, MUC2, MUC3, MUC4, NCA66, NCA95,
NCA?O, antigen specific for PAM-4 antibody, placental growth factor, p33, prostatic
acid phosphatase, PSA, PSMA, RSS5, 8100, 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 or an

oncogene product.

The structure of claim 1, further comprising one or more effectors or carriers

conjugated to the structure by either covalent or non-covalent linkage.

The structure of claim 9, wherein the effector is a diagnostic agent, a therapeutic agent,
a chemotherapeutic agent, a radioisotope, an imaging agent, an anti-angiogenic agent, a
cytokine, a chemokine, a growth factor, a drug, a prodrug, an enzyme, a binding .
molecule, a ligand for a cell surface receptor, a chelator, 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, 2

liposome, a nanoparticle or a combination thereof.

The structure of claim 1, wherein the IgG antibody and antibody fragments have
binding affinities for target molecules, composites, aggregates, cells, antigens or

tissues.

The structure of claim 1, wherein the IgG antibody has a binding affinity for a target
molecule, composite, aggregate, cell, antigen or tissue and at least one antibody

fragment has a binding site for a hapten.

The structure of claim 12, wherein the IgG antibody has a binding affinity for a cell
surface receptor, alkaline phosphatase, horseradish peroxidase, B-galactosidase, tpA,
streptokinase, hirudin, urokinase, CA19-9, CEA, CEACAMS6, CD19, CD20, CD22,
CD30, CD33, CD40, CD74, ED-B fibronectin, EGFR, Gpz, G250-antigen, HER2/neu,
hTR, HLA class II, HMW/MAA, HN/NDV, IGFIR, IL-2R/Tac, 1L-17, MUC],
PSMA, M13 coat protein, GplIb/Illa, CD74, EGP-1, CD25/Tac, Le”, mesothelin, Erb-
B2, Erb-B3, EpCAM, GP240, GPIIb/llla, p97, CD3, IL-4R, IL-4, IL-13, VEGFR-2,
CD14, CD111/nectin-1, folate receptor o, gp120, IL-6, 11-5, IL-8, CD154, IgE, LFA-1,
p-tryptase, CD105/endoglin, TNFa, RSV F-protein, A1B1 of CEA, N domain of CEA,
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14,

PEMSP-1, TAG-72, MUC1, MUC2, MUC3, MUC4, VEFGR1/Flt-1, VEGFR2/KDR
or VEGRF3/Fit-4.

The structure of claim 13, wherein at least one antibody fragment has a binding affinity
for IL-17, histamine-succinyl-glycine (HSG), indium-DTPA, CD22, CD20, EGFR,
IGF1R, VEFGR1/Fit-1, VEGFR2/KDR, VEGRF3/Flt-4, CD3, CD16, CD64, CD89,
CD2, adenovirus fiber knob, M13 coat protein, Gpllb/Illa, alkaline phosphatase,

horseradish peroxidase, B-galactosidase, tpA, streptokinase, hirudin or urokinase.

15. The structure of claim 12, wherein the IgG antibody has a binding affinity for a cell

16.

17.

surface antigen selected from the group consisting of CEA, ED-B fibronectin, CD20,
CD22, CD19, EGFR, IGF1R, VEFGR1/Fit-1, VEGFR2/KDR, VEGRF3/Flt-4,
HER2/neu, CD30, CD33, PIMSP-1, HN/NDV, EpCAM/17-1A, hTR, IL-2R/Tac,
CA19-9, MUCI, HLA class II, Gp2, G250, TAG-72, PSMA, CEACAM6, HMTWMAA,
CD40, M13 coat protein, and GPIIb/IlIa, and wherein at least one antibody fragment
has a binding affinity either for a hapten selected from the group consisting of
histamine-succinyl-glycine (HSG) and indium-DTPA, or for a cell surface antigen
selected from the group consisting of CD22, CD20, EGFR, IGFIR, VEFGR1/Flt-1,
VEGFR2/KDR, VEGRF3/Flt-4, CD3, CD16, CD64, CD89, CD2, and adenovirus fiber

knob.

The structure of claim 1, wherein the IgG antibody has a binding affinity either for a
cell surface antigen selected from the group consisting of M13 coat protein and
GplIb/II1a, or for a biomolecule selected from the group consisting of alkaline
phosphatase, horseradish peroxidase, B-galactosidase, tpA, streptokinase, hirudin, and
urokinase, and wherein at least one antibody fragment has a binding affinity either for
a cell surface antigen selected from the group consisting of M13 coat protein and
GplIb/Illa, 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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18.

tryptase, CD105/endoglin, Gpllb/IIla, TNFa, RSV F-protein, A1B1 of CEA, and N~
domain of CEA.

The structure of claim 5, wherein the IgG antibody and the antibody fragments bind to
the antigen combinations of CD20/CD22; CD20/CD74; CD20/HLA-DR; CD22/CD74;
CD22/HLA-DR; CD74/HLA-DR; CD74/CEA or HLA-DR/CEA.
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