MULTI VALENT | MMUNOGLOBULI N- BASED BI QACTI VE ASSEMBLI ES

RELATED APPLI CATI ONS 100011 This application is a

continuation-in-part of PCT/US2006/ 010762, filed

3/ 24/ 06; PCT/US2006/ 012084, filed 3/29/06;

PCT/ US2006/ 025499, filed 6/29/06; U.S. Patent

Application Serial Nos. 11/389, 358, filed 3/24/06;

11/391,584, filed 3/28/06 and 11/478,021, filed

6/ 29/ 06; which applications clained priority to

provisional U S. Patent Application Nos. 60/782, 332,

filed 3/14/06; 60/728,292, filed 10/19/05 and

60/ 751,196, filed 12/16/05. This application clains

t MEUBETREALENH MM ENOGIDBULINIBASED BI(pACTIEEASSEMBLIES

U S. Patent Applications No. 60/751,196, filed

12/ 16/ 05, and No. 60/864,530, filed 11/6/06. The text
RﬁAQW‘Aﬁi’Lgﬁﬁﬂmé cations cited above is

I ncor porate erein by reference inits entirety.

[0SATHERQAINRon s &%&H&ﬂﬂ-ﬂ&@&%ﬁd&%ﬁé&@wggéﬁm 3/24/06;

t echnol ies for the production of anti body-
PCIIERP OOk, e (28(06: PERAISA00MO2575% fikich §42p/06: ULS. Patent
Appiiestidni Suirial M8s.SIUVI89[358, feaben/ost 11401 584,iMa83/2806 and

AT BB R S B i P

Applipatensien 691782332, filadB/4ki0k] 60/7181299¢ Fitsd) 10/ 1%86524id| 601351,196,

| ian. resul t.ing, in fornmation. of or ..
2By S aR Bl R el bP PR B85 B Abs: (PG “Dirgvisionsl
U.§ Paténe Applisativne Nof. 6047611 96y ifidedpY 25 11/@3$, ahd INUE 60/864,530, filed 11/6/06.

LAt | | gte- tional . .

THE R4 BFLRAA e e g g UEd vt B Rt B pesigonep m
entiteby.i ¢ factors or altered conformations, etc. For °

agents generated by various nethods of chem cal

cross-1inking, high manufacturing cost and

BACKERWEN® OF PHERGVIENTIONSD product are two maj or
limtations. (0003) In recent years there has been an
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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 eﬁitopes.



T-cell surface receptor can direct the lysis of

specific tunor cells by T cells. Bispecific

anti bodi es recogni zing glionas and the CD3 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 of bispecific

anti bodies terned "bispecific T-cell engagers" (Bi TEs)

was reported to overcone the limtations of nost

tunor-targeting bispecific antibodies that involve
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of the total antibody molecules, will be bispecific, and therefore must be further purified
from the other forms, which even if feasible will not be cost effective. Furthermore, fused
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[ 0006] Anot her nmethod for producing bispecific

anti bodi es uses heterobi functional cross- linkers to

chemically tether two different nonocl onal 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;

316: 354-356). Bispecific antibodies generated by this

approach are essentially heteroconjugates of tw |1gG
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positively charged amino acid residues and the other containing a series of negatively

charged amino acid residues. One limitation of such a method is that the individual Fab



reduced affinity for their target antigens unless both

subunits are conbi ned. [00091 Di screte VH and VL

domai ns of anti bodi es produced by reconbi nant DNA

technol ogy may pair with each other to forma diner

(recombinant Fv fragnment) with binding capability

(U S. Pat. No. 4,642,334). However, such

non-coval ently associ ated nol ecul es are not

sufficiently stable under physiological conditions to

have any practical use. Cognate VH and VL dommi ns can
subenifsaiontihing the faseg eptuplienentankiaterative gpmeins appear to have much
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[0011] More recently, a tetravalent tandem diabody (termed tandab) with dual specificity
has also been reported (Cochlovius, et al. Cancer Res. 2000; 60: 4336-4341). The bispecific

tandab is a dimer of two identical polypeptides, each containing four variable domains of



two different antibodies (VH , VLU, VH2, VLZ) |inked
in an orientationto 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 al. FEBS
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that are easy to construct and/or obtain in relatively purified form.



structures that may be nonospecific and/ or nono
functional, or may have nultiple functions or binding
specificities, and are suitable for in vitro as well
as in vivo applications. In preferred enbodi nents,
such stably tethered structures are produced as
conpl exes of two conponents, referred herein as A and
B, via specific interactions between two distinct
pepti de sequences, one termnmed dinerization and docki ng
domain (DDD) and the other anchoring domain (AD). In
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(residues 367-388) with mcronolar affinity

OR8PS b 8 Sl PArions
acHKRidna cqrNR -aphddule of € dheming agiils @fmmﬂehwteﬂrieax mnnfaqSAcM)

L e
mtenﬁcem%)r S10AB athissKrtvpd fpur-betrdrindisrensbles Hedunding of each fimer to
R rp@b@&s%\eﬁb@a‘rﬁom tﬁec-tmab feglatdrl, a8thati éerpgléhe%'asv-ssz;) with

cl"ai ned neth rr%‘sulons to prow
migtArpelaaffigity @w@meégl qchemisktyi 1R98; BUniA51 9960 rSimilarly, the N-

tetdhifsl diheS PROh dofidih SEHNEL REiNPE-BY WEk SVGH B asi8eiitdRit®a dimer of
DCoH (dimerization cofactor for HNF-1) via a dimer of HNF-p1 (Rose, et al. Nature Struct
Biol. 2000; 7: 744-748). In alternative embodiments, these naturally occurring systems also

may be utilized within the claimed methods and compositions to provide stable multimeric

structures with multiple functions or binding specificities. Other binding events such as |
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those between an enzynme and its substrate/inhibitor,
for exanple, cutinase and phosphonates (Hodnel and, et
al. Proc Nail Acd Sci US A 2002; 99: 5048-5052), nay
also be utilized to generate the two associ ating
conmponents (the "docking"” step), which are
subsequently stabilized covalently (the "l ock" step).
[00181 Ot her AD sequences of potential use maybe found
in Patent Application Serial No. US20003/0232420A1,
the entire text of which is incorporated herein by
thoeftetveseaan edDEdOdnd its mbetrq»é/ﬁ:h;bxteﬂ‘rmdémm:s cufiite and

P BRRAL b ol B31:505R G s A BBl o s

betwilized #, gehgrategbo e amntiatingngimpesertnihofdeching” s&p), which are

Mg%t u esulting in a
Suﬁ%'% rslt&ﬂz %B%alg&ﬁ’:@ea?%& St i’erred to as a. As the

DDD sequence in a effects the spontaneous formati on of
109181 i QheAD aequenees pf petsafid yarimay bafountie PateneApplication Serial No.

USTOU09/02514204 1 2thl ieRBF e OTAILENK is BcolpdrdtédRliefty Birence.

i nki ng an AD sequence to the precursor of B, referred

re i nee .0or_che
oh 3138 sFemii SR AR e ED ST L i SORREE s poduced vy
liné:itr&ﬁﬂDDDeseqﬁeM@ therm-reaa‘kdneaf A,eréierrb@tsb 4s04,3 teconiliigant

k]t onbrfeaf bothaafiol VadCh ofll) RUNRHe e Sucire ot amoD,
he&gﬁ@rarﬁfrmd ithapa.rasihePP raecwen@au;a effssis shasontangéus fa@nation of a
dimBd Abisﬁlﬁlsfogfn?)o%dmiflér Tﬁl SiE: & p%ﬂgm%?g%x&frg @#)xlﬂplte B, is produced

varlous enbodi ment s, I'ng event

bydinkisg Ak ssueRcatostp BEesuEser of Barsferenl to@s do b rrequmb;nant
enéﬁeéﬁx% dr féﬁe&i@@l c&?ﬁﬁ%ﬂeﬁ RHaS s‘ﬁﬁc& %F‘ouﬁsl%@ﬁfﬁhg in b Sfucture of B/AD,

e via disul ch occurs very
heé@ﬁ%fr*%e el o a%bm@? fagt tntare @map ﬁ'guc‘rtmeepaemeéna appregtay a
dobiifg El@@ﬁ& biﬁ@lrié”tb%e §enE9 cdrt&ALLInY tBalts in a ready assoclatxon of

S cal | 0020 acj cystei ne residues at
& §$‘$ § tﬂ i 3/08579 crfg*z‘boh vaspupembedigsaticbis binding
evérﬂSs ﬁlhhmtaflﬁﬁzelam aeabsé@%ht rehdtRonltb advdlemyrueem Ghd WD

n be made cq Ien vi a,  dj sul fide

”B‘PP'&%‘ ﬁ%%%ﬁf&*ﬁx?‘ 8 RGPS Vi B Efdash oanich PERIYEY
effidiaitlyrae titbeinitial bimditigViatetdefibhscaienOms rédtiQe fiRaiSirbhis.to Tip&e site-
S %: Py tethered structure also retains the ful
PEUNCL T onal properties of the two precursors A and B.

The inventors are unaware of any prior art bispecific
[0Q29iFysladingcxpraine reridyes i stjatesie ireptionstin dothothe P and 4D
seqUiRfced Q§s‘ ﬂﬂwﬂ'f@ﬁb@'iﬁdandqbﬁﬁ')e tHe%lﬂH‘?ﬂ‘é‘]tﬁéraétg)e Wi& daz 31d b can be

each precursors selected can

t
mage of eat ms“srmgsl@bfaﬁspst:@rrsm i iy detheref strugipre that renders
in rairve @pllblﬁﬁﬁSnsQﬁBreafeMle © ThO a9 1thdrén sm&)mre ralso%rfa{ne e a1l
ﬁu@ && ? B, the resultrn ex is

sl sEtpeptes of hepoPreeursnss dand £s gglﬁmﬂnws glgrusaware of any prior
art bispeeifit ﬁomprﬁsfi@cbrf ®ithtthis bﬁlﬁ&@ﬁdxﬁﬂh?ﬁgon&ﬁ‘ feaft‘ﬁie@r Thb dedigiidisclosed
are a e rec rs rnclude proteins,
oy POERR et ot G b Blep o Sgieraa n pRfipled to cithr
DD bgAEaandrmmbﬁi&sl, afieni bkd8| TIRY tw)tt AREdrS cROANGBE the same (4 = B) or
dxﬂScren% t(/? Q%S o F)P_Q %r : Ie:crle:s(:?‘f?tlngqabzI rclzgtlil'zp egcolg gomposed of a stably tethered

assembly of three subunits, referred to hereafier as a;. Materials that are amenable as

precursors include proteins, peptides, peptide mimetics, polynucleotides, RNAi,
oligosaccharides, natural or synthetic polymeric substances, nanoparticles, quantum dots,



7 and organi c or inorganic conpounds. O her

non-limting exanples of precursors of potential use

are listed in Tables 6-10 bel ow. 100211 In addition to

the use of disulfide |linkages for preventing the

di ssoci ation of the constituent subunits, other

nmet hods for enhancing the overall stability of the

stably tethered structure nmaybe practiced. For

exanpl e, various crosslinking agents or nethods that

are commercially available or used in research may be
anfiedrgaii©6k ihGrigartit ebmpoindes Ssher Aopliinttiig edahiplasf brdcuBgR R

po:é?%%& ut.ar a{éqa{% a’oes 'ﬁf‘be?a\? been wi dely used for

ruc ures non- coval ently associ at ed

nultlnerlc proteins by cross-linking the constituent
[092HUkni additipp tq Hepse obdipdfideoligkagen fos prewenting the disgaciatiop of the

cohSGRER sultindts SR Hheth R 3 erthgncdds B8 bveralts@Bilif of the&ta88} tethered

are two chenical. net hods i nval vi ng oxi dative

stelee IRY, Re Rgeigedy For example, ytions caosskipldng agentyorgnethpdsthat are
con@héicially at AR it Sed iAaEscRitR ity Detblebied for such purposes A

Pl Sersh sageia€ el Sflonieh hshirH iRy s Py ohins e

sthicﬁimsd!flhen-tca@gﬁﬂl sictitebm(Bieyio praéinaby B‘o@ﬁhﬂmngtlieyconstituent

CEN T A R TN TR e

Alse of indetest eck tivoarhemscal owfhabs mvolﬁrmmnkn@hwa groashm;ﬁn@dsfypmtbm

sugé%xgsglt(?ﬁrgeas Lg?ogctnkgg ?zﬁeﬁﬁ? e&%ﬁ{ﬂﬁa tHAeQ errg)ilé}"'e %ﬁtg%%ahisﬁdine-tagged
profefnst(Barcyctieb ChermoBisl | Wﬁ;rﬁQSiiFS i?r) o tii-teireimabelycigeglycine-
hlkfﬁﬁﬁ%—tz[eg@% {n‘olefa @Rwh %k al, %’?&EB%&EP?P@%UH@B@ 1 These tags

to |nduce proteln oteih crossli g

bipgAkdD) tlah*ély ?QS’@{ sdher oxidizsd Vgt d peﬂeecara addi(IIyspeciqsgs produced that is

ca%@bl@ Q?&B@Q@l@ a vaﬁ@%i’ SkidatiR réucﬁgﬂés Rt &Meﬂﬂf@élﬁ ¥Rosslinking.
nmet hods for chem ca cross-1linkin ep

Appsherderipiaye, teprest %‘W"y@ hgtoriaducsd ef%ﬁml%‘wfam%%?de&mm) uses

[RA(B)(KipPTH, Iaﬁuﬁdaﬁxa pbrs@lfste Y vEH10 hgme mudée bmanwzeae

used to coval abilize the b
crprsbking (FRnfp éadgﬁcf%racm&ﬁaﬂém 08AY1 8P 9520029
HoBERT d@ﬂ&bﬁssb&b&&&ﬂﬁhﬁ&oﬁ@mﬁo@fo@ hemib&IKAERBEI-Binking peptide,

Pom%ig%gat%fq)éfo %lggreéd ﬁTcg,i%are ei t her rmno emfdanysuch

knoxamdtkod may e asddas edvaléntlyl sGabilide theFtbzGaryJaLb caﬂﬂldil G 13
by attaching one AD2 to each of the the G or

[OMi] §h %d?@bre%}% é?tfxboldgrgh Ao 'd%cio%éd 1n\/i¢1&%|?1ﬁ{yﬁyin éx'&ﬁ&e@ i2§ %5 below,

2- conj ugat ed fragments or ot

hem%%mﬁm)gms &epydie fopoer tat a5¢ eithgnmanesgecificeqphisnesifict uch
Ergwae@da%emea ﬁ:ﬁ’%’ﬁ!nﬁfﬁe ARV FSPLG. 10, FX&PL,88d FIG. 13 by

such nonospecific or_bispecific héxameric

atiaghipg e9eAD2 e fath ghide ety |°ﬁ5’-f§¥fmnﬁ1i ends ghlgG moigtigg.ophich may
m@f bihe acxtsonmnmy@gitédq:dbffﬁaga@h@?ir ofiek Umgﬁl-ﬁ&yﬁ ated antibodies or
nts rous nonos ecific i spec
mﬂé&%ﬁ@?wn& &bnfqyﬂ&ae%ma SHPRIEX A8 disgpss s gules 73735, such
m@baﬁmﬁmr&ﬁsp%&ﬁcmeﬁc corhflexcglshdi Bibhar Binﬂﬁ{g affihity and increased
eallze t he exagg S are ot |{ﬂ%& and a

S?WPQFFQ i\% e g%aﬁent ibodies or agmen s. Numerous monospecific or

blspec1ﬁc 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 ndi ng or other functional noieties may be

i ncorporated into the disclosed hexaneric structures,
di scussed in part in Tables 6-10. 8 [00231 The skilled
artisan, will realize that where the above discussion
refers to 1gG or Fab fragnments, other types of

anti bodi es, anti body fragnents, or non-anti body
proteins as discussed in nore detail bel ow nay be
substituted. The stably tethered structures my
conpri se various conbi nations of antigen-bi ndi ng

[062B]IRGeRIlRd anidAnwilEfchad hat WisTP Heabb e dxscﬁ@ﬁoﬁi‘e’i‘&ﬁ t® 1g@ or Fab
bi speci |c antl th hoth actiy

t
G B B 0 Re By SRR Bt APty aprotgoe a
disvo$sed i ;nops dzamhteldvu nialydie sobsvitutéd r Thet stabiy teﬁ:arﬁdﬁﬁthlctdréﬂnay

co%lpgi%gbfﬁ{ou@g%g MdR%e g}f&g%% b%gdxﬁé%rfxd%o%e{sl e pl af:éjfcz?r co%*aponcnts

by Tecrul |ng en nous

Fog gxdraple,  bigisrificlangbody reactBigodriaiiy actiyaEl plateleOBd, tissue
pl&n‘ﬁ&%ﬁﬁ %lnva&rz{ﬁglv%’?lﬁﬁh&g{ ﬁdpre%r{t lﬁﬁ{hlé Elof fifa tlg Q? irﬁlxibiting

alent a onen agal ns
plateleteragrgeatiombpt alsg wgvldaiwgbdemc@dnmm !@emmw@sg@mym to

thd f)llléﬁ:@ stacB (NB1bek &3Y Cﬁxo%&gﬁga&é @ﬂ&ﬂciﬁsﬁ zés*’@*ﬂi da REibly tethered

val uabl e for selective deliver e toxint o
S%ﬁ%w%@g@a?ﬂavdﬁrﬁmﬂbw bin mg sqramnfmt wméwemtemahzmg

turfibs éé@&dil&t@d SA1ERA (subi 8s 8D39) 1#led 69 E@@:ﬂf’sﬂ&h 8§ a FiB&nuclease) would be
receptor for 1L-4R (slL-4R) and a | e conponent

valgpblerer seleepi tivrarotithe tf§“{'§ldESt1°!FS‘e tsent dumper gell. A stably
tethérbe Binkoblre chiapafifgh baubl@%ﬁipoﬁélﬁ of the@aéde F@)r SR QIL-4R) and a

. A.h teth
solGbleohionene BE B cReentas i 1+ @ ) Wridd ks moietgE eiapeuti
agait g)’mi ttkakieg avhirea of dlkegy.vAa hﬁﬂarﬁérﬁx ﬁﬁhb%cﬁlc@tagly tethered structure

ref or,ngti o er t al ent o,
colpfo TR ph i eh Femih SR B2 p™s oBrgvess breventing clot
refamnailmy:hanﬂel&balhb yndnetzﬂente(&eermucemo@r):mmmlsmtna@alogs due to

. i ' f t of

P S5 RY<A R RS2 TRRE RNy S RE RS oo ot
coriipdyrept of BNH@+R shouhl bidveoter affitavions farf arrehmgfﬁNB ithian Enbrel (Amgen)
. Lt t h t
in B35 R MR R LB R 48 i Rs AR ARt Rl

i ncl ude cgg ugates conposed of one or nore effectors

[003¢] Zhe plaimed methpdspndcompesitions alseinglde goribgates eameposdhef one or

mofd EBGARE 8r ri&GR Lk &d © I Ribly BhdrédMRRNO THE LAY, ¥r carriers may
et her ed structure ei t her non covalently or
be E%% @19 §jably ifhessdspiceirp gt fawemcegaler&!rydwmlﬁkﬁsn gotprample by

chdauc&ncmbenm 02 by bERe {ol aCbx%ecIBU drlmsﬁiefziﬁ% sﬁéb@p{%ered

t her struct first specificjty for at

s‘“t?‘%&a‘% 2\9?6 é‘i’ee?t‘%d‘ytf?ﬁ @8’(56%59&5%0'3?@ AEeLS fsopnd specificity for
an effficotdrfandion ha;ﬂ&dhﬂtedha pheeffdctdited,thstdiscidsed afrfiRe balb(S )Depending

on % sBGBRca i Y RS neb et iR segnrr seent
thcdlpalgmnt a ahyendtherapedtivatgape u kadiois@epy, , andimaging agent, an anti-
oY UEAE R Bl S HRES) B G o e, o
binding meskequds, adiggndior h Cﬁl‘:l ctfnce mcedxtqrga cbalq.wn dn lngmuanmodulator an
ohg%ﬂﬁ%’lggﬂde a hgxlrﬁqu' anﬁ@h&{t%thle ?abei Q%& g?}l agtl xin, a g%ntrast

surrace Fece tor tor
agent, a paramagnetic label an ultrasound label, a pro-apoptotlc 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



ol i gonucl eoti de, a hornone, a photodetectable |abel, a
dye, a peptide, a toxin, a contrast agent, a
par amagnetic | abel, an ultrasound |abel, a
pro-apoptotic agent, a |iposone, a nanoparticle or a
conbi nation thereof. Moreover, a conjugate may.contain
nore than one effector, which can be the sanme or
different, or nore than one carrier, which can be the
9 sane or different. Effectors and carriers can also
be present in the sane conjugate. Wien the effector
sange @r diffedeat. Effectotsand eanletsi oag also by poratne in ﬁle lssma lcbyjugate. When

thelégeagi: 1scaodﬂgia§3)x( etﬂe wshlgmg c&?{l%lte is &‘Q@Algh S C o telci] %thh a metal,

oactive or non-ra a| ni
whighcpr bg eithes raglieastive maqﬁerpdmh@wﬁ@rauy@ewnwmg@mwfm also

ﬁmhega bﬁt&rm?m%ﬂ&%ﬁdt{gnw%n g&f ﬂ&gﬁodsqﬁxetﬂgﬁgended

appl 1 cations In Certain e I ment's

apgplicationsr s or carriers may be administered to a subj ect
after a stably tethered structure, for exanple in

[0028} Inadetain enthbodinidits theasffediosCorsamibrd@b Pyl adniest&b@ R ¥ subject

oG58 R Rl bl i bl oo

Thk statdy ¢ethdred mtm’el chyds fasttadmmnster“éh & thekayjecraad allowed to localize

inC I Ilomed to m

T g)rrtehsﬁﬁloc al'i z e%g&lst%g Féc %ﬁé}?g{j Bg’f Ure” SMETe phec added
subbkfquentdy anskalloaved rt@bmdst,o ﬁmdpwgmdealatﬂ}otedwrwsmxctme emere the
efﬁéégd} oR Sarfiet g%ﬁﬁﬂg&u f€a tokf¥ foil ehRhgeh hgﬁ%ndlﬁ%lg Qflis pretargeting

uces System c exposure

methed eﬂuyes the SYsifmg cxpqsrEsyithe feabmcteﬂoyomgme allewingxd propergionately
grebted &Bﬁv@rﬁﬁ%ﬁxc Egentt ﬂﬁth% rgabPsshi. SéH@on ?Pt 4 ORAdagedt may be

cl earin adm nistered to

adpjnisteg Hn%’t'éflfﬁl)’ﬂefiéﬁ‘?@f iethossdsirmeties ot ejegulation before

a&mﬁﬁ&h@&ﬂ &m@aﬁg&&le SRS trh e tﬁ)&h&fs a%’é‘hﬁdv@{ Sﬁhé&k @nd
n e ar and

Jacif Bttt ok 21 o Hr25 9400 g l575 G a1
c&ﬁlerlsarz 286 (p09d).Sharekeypkiy tal'getablel”tionstﬂuct mafREes a Sthichd@Sf X-Phe-
L)gsi'gg@ E?r ﬁyroﬁysﬁighg Mrlg 2, W ere t g&?&{)gxﬁfd inc %dgsaay hargl acid cation
chklasdrASE) orl¥, Byid alsyﬁ @blﬂ@)mbxy&(a‘l@taﬂ‘&t&m&iﬁﬂge( bie; m&&t&ﬁi the
cop A A eSS BB B Bl o
muoveehelatedton ehenticalyobmuandfthertpeatic agemw diagsostic algems,tor@Atymes. The
g BAR03L b Aiq AL ARRIAE i I 0B S,
Cri@ilhgRedH), (Eeﬁgérﬁ:@ﬂl),dﬁl(g); ApEs V(Whomdq)ta(agmdwl cA agemtl exemplary

oﬁ%ﬂc@' nﬁ? be o(? {he%ﬁmh 9(-1@' L&(%ﬁsc) B % H'Tq@d) '_ie)l(sﬁ H,, where
ﬂlwmmund Nil‘(lvﬂes aﬁa(q Ml(}l CatWﬂlohrlam 052 5oft acid ghi¢later at Xor Y, and
o Pﬁg%@%)ﬁgg %i?néh;%eég{@{e (%@n (méi RGtHeP EOH P L8 ebﬁseﬁ at least one
dl%ﬁﬂtﬁfﬁ% ARG Gaon. AAYAY 54 OF e cbfiaeh s shericglly bound
thé&dpdutid @géhts; m@gﬂbﬂfc a%ten% & enfymésn dn sRA BhBliAbnts NBe A subunit

remai ni n X or wherein t he compound further
Mo E‘% afoqtaéaétnda?%sﬂea rgrmet REoGHoA Atiaspe hile the B subunit
m#®Bddnein a divdiy siteTer &1 BV of Batkiet &ith Ripténh@jupatedYo an effector or

bound
carrier.

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

are suitable for use in a wide variety of therapeutic and diagnostic applications. For
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t herapeutic agents, diagnostic agents, or enzynes. In
such enbodi nents, the A subunit my, for exanple,
contain binding sites for tunor associ ated anti gens
while the B subunit may contain a binding site for an
effector or carrier or a hapten conjugated to an
effector or carrier. [00261 The stably tethered
structures of the present invention, including their
conjugates, are suitable for use in a wide variety of
t her apeuti ¢ and di agnostic applications. For 10

e)&ﬁ(xﬁjmkl& hdxaealaﬁ XA beaOd s w%a% Baagst &%M daft %@Xxsed for

bi nd |ns can be used for era ere such
(R TS R 2 FOR S D LCABMER3¢ 40 i grgh fipdonal agent, in the

saﬁrmnammﬂaé magpp Using 8 nbk& antiBo@y. NRIGEAVAEY, tH8E EMlyYsthEdd
t hese stab et her ed

ernati veI
St ugst ur e§ dc?%'\‘ﬁ q%ed a’étﬁl iVSLr PP ‘Etﬁmﬁ Reepfs t?nﬁg*g’tle diagnostic or
thfsmpqttxocapahcaa@ent Bhet aﬂdemlal &gedi xagylbeédvﬁleﬁt’ly libkat kel Ethly
Janal be covalently
tePB@Q glq%dgpe{g Elgmgt a%?eglgo e her ?‘ﬁ@isé?egs usi ng
conventi gnal conj u&yt i on chem stries. 100271 Met hods
108271 Methgfls of usg 1of stably [tethergd strpaeresimey inplydei detsictide diagnosis and/or

tréh@rh &t lof @ diseaiedy BaRE &eﬁﬂ:ﬂ{ Qhnditloh® 8L EPMndR{ond ngiysiﬁflﬁge Bt are not
condition. Such conditions may iI'nc

ot h nmedi cal
tirieed G, e, CaioNpIoRleT fijeaseeAlapsclaasis SEvke pawadegenerative

dxﬁbase a’ﬂﬁaeuabd’k&ﬂx@%é eh@stotic dideh Rk Qlypgt%lkfs&g ﬁﬁﬁ&ﬁf Rtihdfathy, macular
Sea is eases,

di sease,

deﬁ%eé? qnagﬁ t%gpwgijﬁizé?qs?r&faﬁss%wﬁ%seu plgerative colitis, rheumatoid
ardilege,rsarcaidosls, asﬂ?ﬂd, ademns, Qitujmhwhy&tﬁt ﬂ@&ﬁd ,ps&?tiﬁm ;:@meal graft

a erative c oi arthritis
refdbBiE BEova i el Gty > FyERTiah apgipgencsis, plaque
nepmpulasz@onmmms geaifitima f@pmeibh after uae@ﬂa&ﬁmhaﬂ; telangiectasia,

\g{;gg e nd a

| heg‘logl ogenesr s, ﬂﬁaque"ﬁ’ r%’g%v%%sé% ki zolg %Wm Falpempgpy, lung
- fibnesss, ﬁmymdcfseﬂ; pegan dgransiflarg rejectdoydaep venausthrombosis or wound
gré‘ﬁk)@;gg! ectasia, henophiliac joints, angiofibrong,

rosi s assoc:| ated with chronic i nf | ammat | on, lung
I oi dosi s, _organ transplant rejection,

rosis,
["‘E?ég i %‘ﬁ‘&ﬁ‘g ’HP%ﬂmsgﬁssths Aisglossibmetpdsandaompesitioppmay be of use
to tréatfatoimfiunha disedssy Oﬂicﬁ’ﬁﬂ héute Idi6patllis SrSH6SE B&%rﬂﬂ-g chronic
ns maybe of use to treat aut0| mrune
ioig RS Bor B OB oty Sermsthomicaite S IREBAY E Shecmyesthenia
graviK, pyatmucmhm?mrﬁhemdbmambwniﬁhhﬁﬂhﬁ&ﬁamv& , PolyPldhdular
is enha or ea

syFGIR SIHOR et ST BicBt S8 Finod S homiain pupure,
postistraptetoacalheplaitis, myﬂyegi:ﬁmdbhxﬁn Tk pedn® BESritif) WddNes's disease,

rhéﬁg{n OHC}{% Q@uﬁ:no I’]Hwtﬁﬁp s ex%ls% bseag'o%%orsrgl LlceraiS Ve colitis, erythema multiforme,
IgAy penphrapatiey PQU@U@laﬂlﬁrmﬂwa,tankylosng spvedplitin d}mdpztsture s syndrome,

' t d
B e i
thyzeifitis; @yrcwymmlmﬁmm ehnonic alcgwe hmatms; pat hy,
polpﬁiyﬁﬁﬁgﬁéﬂn{ét&nm%s ﬁoly@ﬁ’(ﬁﬂld%§ | JhpRHRY %iéahjs SWegener's

odpasture's synd
granulomatosxs, membranous nephropathy, amyotrophic lateral sclerosis, tabes dorsalis,

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

psoriasis or fibrosing alveolitis.
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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, Wegener's granul omatosi s,

menbr anous nephropat hy, anyotrophic |ateral sclerosis,
tabes dorsalis, giant cell arteritis/polynyalgia,
perni ci ous anemi a, rapidly progressive
glonerulonepltritis psoriasis or fibrosing

o msg;‘ l l t I ng ciimtegt% c¥?£éﬂ? H}%th%ﬂ? 89&%%3%@11a 8Pycaenrd immune-
dyskygulew disensys, mfs@me disedspd, pathplogis aggiogenpsis, or cancer. In this
apgﬁéﬁﬁgh (o] é‘f wﬂ%ﬂ&f%n% ﬁr&rbxﬁ@l'a%[) differdttrBets selacted from the

ication the stably tethered structures

gr@m:r (foéﬁ’éhl?g efg erenBapmatonyefiqonrs phibe ngxa@upn@ms%tpmngi)
coRduttfdh REBINE U QR iR 4 SonPlerh i rdMRES grotH8 and (D)

system _(B) coagul ation factors, (C) conpl enent

tangigie sRTeAicaNy aswoRisfedgth an ingarmetry opgrw) Sr%&tqrb)dworder or
withpd gﬁh&ogxla&ﬁgifogeﬁﬂsiswr 3&fef whibrth the lditef targod id RINTAY,QBY, or (C). At

et opeanaret s WhAbER (G SPbR cfbinbpts eliplsdre fgoribea in

U.80Paté¢ah)A ppliBdtionBerialNo. 141/294,43asfiled maﬁbérme 2064, getitted "Methods

anfy Someofioht £ ymun iyt AB i BUELAR d(3NRahalell HEf ol
Dybteepbgors Tl seake, Infdctidns Hitrase, SathQBl@B: AxgioganksielatidEtveg$ the
coﬁi%ﬁ CRURESH drb ﬂﬂ:gr[{o%teci ﬂ@i‘k&%&gr cfef Xe &Wﬂmg@ﬁtﬁ«% | i Of

mune- atory sea

anmat or
prcmnﬂ@amatmx e%r:@@raﬁéhe maete dnowyne systagh ywhieh the lan@ing molecules may
bl&ﬁﬂﬁﬁ bea p%&iﬁﬂmﬁlﬂ%%néﬁec@r Pk, @ﬁx%xﬂﬂlﬁﬁﬂ&&ryaéffegtor chemokine or

her el n reference in their entirety

a gspigfl eHrstoprerateo Suitrbly Wemf&maéowﬁ%ﬁe gyfekigps include
MIR HMGBhl tHigh RioBity 8rollP bE£ Plodsin TRYINHG, .- NBY.LE 18-5, 1L-6, IL-8, IL-

12l LR T S RARRI=G 4 eGPPSR B SPeBKBER Bpede CCLIS,

camentasr MCRH L RENTES( MMILA@WIB,}EM#GPMWIP C)VIPOlQ, GROB, and

EoI z)r;c?xlm %Kﬁngm%fquly!\/%—ﬁgtﬂéref%ﬁgs c{ dlgtl}iﬁ%\r (gxliltgxiliu% rrgcge%{orll), IL-6R

(inkdrtebbin- @fedeﬂthf),lﬁ.- 1 Bx @imeltleskindl 3 pecptot), I?ImmRanyerRafukﬁet Sreceptor)

i 9, CCL21 | L- 8, MCP-1, RANTES,
a“??/?‘gq%(ﬂﬂnéﬁ“‘f] Péj’éﬁ%’q— ' MCP-1, 1P-10, GROB, and
Eot axi n. Proi nfl ammat ory effector receptors include
[0030] Aike binding meleels-alsompasads specifiqally with 4t heast ona gepgulation
faJt&C RtiGhhsly hhs\éfﬁétéﬂ (rm%b{ @M‘rhl!’alnlﬁx Ji6& RIbBAIments; eVinding

erleukln- recept and - 18R _( i nterl euki n-18
ek easts sp x E‘?aﬁ‘o‘?“ﬁ f@aalréacmrgs corgplepsgiegulatory
prc&ﬁﬁclnfprﬁ&hle& eﬂdbbhmiﬁntd, R SComPlench® &@thr ¥ delidtedi fsth Bie group

coffstamahone £ Chb Sbntd oo el r b T eSie pp P aar ety

withl 4 &bzﬁmeﬂneﬂsrbgtdmemmﬁmxe nisntonipleheait régulaaiyireteiigreferably is

SRR bR ol R SIS R RO "

[0031] In certain embodiments, the stably tethered structures may be of use for therapeutic

treatment of cancer. It is anticipated that any type of tumor and any type of tumor antigen
may be targeted. Exemplary types of tumors that may be targeted include acute
lymphoblastic leukemia, acute myelogenous lenkemia, biliary cancer, breast cancer,

cervical cancer, chronic lymphocytic leukemia, chronic myelogenous leukemia, colorectal
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consisting of C3, C5, (C3a, Cab, and Cs5a. \Wen the

bi ndi ng nol ecul e reacts specifically wth a

conpl ement regul atory protein, the conpl ement

regul atory protein preferably is selected fromthe

group consisting of CD46, CD55, CDS9 and tCRP. 100311

In certain enbodi nents, the stably tethered structures

may be of use for therapeutic treatnent of cancer. It

is anticipated that any type of tunor and any.type of

tunor antigen nmay be targeted. Exenplary types of
cdnwfpérﬁlohi&&ial BajCel %sép’hﬁg@l %dsthB,Q{ede %@ﬂéék@:ancer Hodgkm s

U e, SR o e S RO ot
myd:ioma,l rendl papdeg oparian tauke pargreatil r:met; gl*rymhggenaﬁma, liver cancer,

orb SRR, GRUARESIBaqpfaBROsr . eRdOTELT Al San e

esophageél gas hd neck cancer,
nphoneg, Iun cancer, nedullary thyroid cancer,
RS,

Tvesrasspcia F‘i/ﬁ‘tﬂfﬁﬁ%tha‘rmm bqsiaegeted,intludm but aq apt limited to,
caﬁﬁi&ﬁﬁdhhy@zuaé DA % A6 88 spBafie r&aijscdnﬁﬁw 'BrEQJahﬂgam cm CDia,
i ver cancer pr ostat e cancer, nd ufi nar
B R ¥, SRDRS DA E I it S, GRERJaRa0: Gids, D74,
CDP94, masnangama NOA I NCAY, HEGRandGts sbb\'iﬂlfsedEkC(CEACAM -5),

CERCRRERy CERPEORR PR, TS HerffAM Heahs, b epaByponia

in@Gidide fWQHIE)DKE4—ﬁB%&n K& B2ntigdnlDR 31 -4CD2 Y, 1hdd2Ophagbifhibition

o STl s T DR B T von s
S IE@I‘AG-FGBSE te@elﬁAMF6B@‘87’ mhitrlEﬁ'thh éactorhly (IGF-B), Tn antigen,
Tﬂfﬂ‘%wf 'FG_ errrﬁgfé ?%%éfﬂ; t)n;noﬁ%rc?f%odﬁxg Qgt?gr(fk?c aﬁfrga factor

(PNER) 17- m@txgm;@a angiggenesismacker{e.8i, GOB fdgMecRE)An oRGfEene
mgﬁg‘oan J&@g&% pchrh?c eIn% oxJ a}ss&natéci'axﬁtgehp Sﬁééeﬁt reports on tumor

growt h f act or
aswﬁ@ﬁmiwgﬁqsea@n%l\@wm Ptjdn @Ooﬁumrmhfed 0Kli:292-97); Hatfield et al.,

(260 Cgﬁn@ané@@:m BraRE &Q&@Z%Wllﬂ&%éﬁ?fe al, g%)EB_%m Oncol.

17-1A- anti gen, angl ogenest s
2313589k apd n eéml Qr%)gg'é'ﬁé Surga PAP3-63h eeﬂtmg@merated herein by

refPfeasd) Cﬁm@ﬂ&l@f;ﬁ%&%ﬁdﬁﬁ&%ﬂ &sheamt Hélg%ent{\:}?ﬂ? ecific
%ingorts on turTDr %?SO(H ated anti gens | ncl ude ZU m

gis with binding sitgs for SO pr CDR2g §¥herpyrefergd pmbpdimentsapay

cofat@0Bhexavhlent mﬁﬁc dInbtguct it iR 289 19Doth ¥Jdohah w8522,
et al. (2005, Ain. Oncol. 23:3536-44); and Ren et

e T T
autgithauherdinerdenime sbiect by aﬂewasxem@tlo thersubdesp ené bi more dosages of a
staGl?ﬂ?tgr : egﬁ*ucmnteh \?J%&%Q gmﬁin"g%ﬁe E?{heg%gxdgyr ZPmQ‘:Q %

enmbodi nent concern
1yrm@sﬁf@ i2ptigen; end wheret thq\bmﬁmlm siteliofithe éimtesedu@sor bitds tOb2Bame or a

fﬁ?glt W&) 6[29@%&1 %Q %ﬁ:dﬁ{%@(@ o?@ﬂééﬁﬁﬁ%nﬁ %‘E&{n@t epitope, or

met hods for treatln%ra l'ynp [ eu
epifgpes PHaR #dizen selected om taegm@p@evsxstggg cm%uca@% Gy GIyl4, CD15,

CD19eCPYb] €P 1,828 CIvES, T3S 2883, €D3% cD38, CD40, CDA0L, CD46,
CDs2, CD54, CD74, CD80, CD126, CD138, CD154, B7, MUC1, Ia, i, HM1.24, HLA-DR,
tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an oncogene product, NCA 66a-d,
necrosis antigens, IL-2, T101, TAG, IL-6, MIF, TRAIL-R1 (DR4) and TRAIL-R2 (DRS5).
The composition may be parenterally administered in a dosage of 20 to 1500 milligrams
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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 epitopes of an antigen selected fromthe group

consi sting of CD4, CD5, CD8, CD14, CDI 5, CD19, CD20,

Ccb21, CD22, CD23, CD25, CD33, C1337, CD38, CD40,

cb40L, CD46, CD52, CDb54, CDr4, CD80, CD126, CD138,
praeibiper g, 20MdCI00 mhidligrains pidtdin pet, dop. 20 [HR1 00 méligeamisprotein per

ne, an oncogene
d°¥}5§gﬁ?:t% {Mﬁ? ('35 a‘gg B&géeig %’jsﬂﬁ’ge’gﬂrt %3@ RS TI O|
IL-6, MF, TRAIL-R| &DR4) and TRAI L- EQ é

lOfﬁfﬂ Ip 9FhsH EPbediments, the staplytethered sryciuresman Pe o P‘&do ihgatinfection
wi@@ﬁai&ﬁgeﬁfc ozéh:ﬁ&lslm a:ﬂbh&texgar, airlscd 3r Amel. eEJbeﬂﬂﬁrnyﬁﬁ@ that may be

to.5 il to,100 ..
o RN I P T TG EP IS RSO s
C;@;b%&}cﬂs @@y‘brdﬁﬁtﬁ CaceldigidesVpintitis, Hiﬁ&ﬂ]zsrkd]cqishhrum, Blastomyces
oS S A e dline
v1ﬂls ¢HI'\gs hérpet wems&qﬁvmcgﬂmrrabmgws, Bfaentaavigust hymgan papilloma
gl S DM SRR B i R i,

yton Sporothrix sc ;L
po@py«pmdmmu semema@vqrahs vinGo siiiati vruseld), raspiratpry, syncytial virus,

s§ 4 HAPRAHIs el umeu@z%atepmseﬁenglﬁrm' ltu'bgl'laswﬁ{s measles

I da al bi cans. ﬁg viruses I ncl unan

qumﬁmwdw@wey’l‘c@i fey el{wwysesrﬂé%%g-lim‘a@s’ murine leukemia -

lﬁﬁét:ﬂﬁ%g@h%l YékfouldralinSatiti Wik Sifdbld HAR zgmﬁhwﬁm dABABReningitis
papilloma virus, hepatitis B virus, hepatitis

viryss of Blue tongye virgs. fExempylanyibagteriainelide Bagii gnfhmfaf VireRfgcoccus
agQQJch@e fgﬁz’éﬁelld Mm?zoﬁﬁiflﬂd rﬁtﬁ@f&b@f&dx WPogtnks) Eschdribhitcoli, Neisseria
Viruys iratory . sy ial virus,
sopplipeds: NelSserig guamingilidis Selupoaseys P Hlentamlily ipienzac 5.
Tr’(e;bﬁ)@lvnb@mﬂidimﬁ Lyfiledidease sp%tééueses MEWMdss:mkgwma Mycobacterium
e m a viryses D te arr v muri ne
qWEﬁ%%ﬁﬁgaik’ UE Myaehgeretivp &ﬁﬁﬁm%ﬁé Z ftis
virus, Sindbis virus, Iynphocytlc chorlonenlngltls
[0035] lfdthwglbmélmmngue varipussemtpdimenta the praeursers andomeratekinto the
st gééehle sﬁ{l&mé@%a} (ﬁzﬁ}]{r&@to ¢ GChbre r@tgﬁxg %Eh%?a bacterial toxin, a

I onel | neurn {rep tOCOCCUS genes

plamg ¢oxds, iricft, 8bGw| 4 nb@avgls;e%eu (BNagﬁnEN%eﬁ@PﬁNéP%@é‘r?naemwxm*A
oﬁ@@ééaginh’vﬁ‘ﬁ%rot HBﬁﬁC&Eﬁthéﬁptoxxd‘@Mhldnﬁs &t € B 8domonas

B, Trepone |du e _di sease gflroc et es
BetenRoRBRRATRB NG RAPAN PO IS ST 340 BLGe P A, a cytokine,
&kﬁm&&aa@bmbwgeepwccﬂ h&t] m&uﬁxq&s&iml B.-8)sIB-4R, sIL-13R,

coplas mting, In var
GHTRCELC @RATgpaietFs B Lt HRceh |36 o Hitgtien Hoorescent

pr&%&bL’NNF@M‘Iaﬁa%n‘ﬁdr,raJﬁW[ £8sFVRy aGRAPBddye one or nore
protelns such as a bacterial toxin, a plant toxin,

bonu | ease

OB R B Rehl LR R BB PR b g o prcursor
or piaytheiattaclgdlto nistablydiethietddestruptuteo ExempRs g udidangiagenic agents of use

indi eta@é{o@taﬁﬁ,sl?a%g%@Bﬁ%,scanstaﬁn, maspin, anti-VEGF antibodies or peptides, anti-
placental growth factor antibodies or peptides, anti-Flk-1 antibodies, anti-Fit-1 antibodies or

o

peptides, laminin peptides, fibronectin peptides, plasminogen activator inhibitors, tissue
metalloproteinase inhibitors, interferons, interleukin 12, IP-10, Gro-8, thrombospondin, 2-
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endot oxi n, Ranpi mase (Rap), Rap (N69Q, PE38, dgA,
DT390, PLC, tPA, a cytokine, a growh factor, a

sol ubl e receptor conponent, surfactant protein D
IL-4, slL-4R, slL-1 3R, VEGFr21, TPO EPO
(erythropoietin), a clot-dissolving agent, an enzyne,
a fluorescent protein, sTNFa-R, an aviner, a scFv, a
dsFv or a nanobody. [00361 In other enbodi nents, an
anti-angi ogenic agent may formpart or all of a
precursor or may be attached to a stably tethered

mahdsmbstfaaml &atmh&&glaadtpketangéaﬂgﬁmda@ﬁmls @©X¥1105,Marimastat,

ot Gt bl Racaf? ufaleRn ot BRSl g, FRfaBuser, tex
projactint fragraait,drinamidepthdlidsnide, neetokifgidise, genisteid| TNP-470, endostatin,
pa %&aogucgt‘i\’n aﬁ@&ta&# kv d]ofg\m: 'vﬂx%ﬁkt%ﬁa Qfgomgg' iRt A%%EJM?O r{)latalet factor

am ni n pept ronecdti n pepti pl asm nog
44&Gnmvaﬂ$ne|nh|b|tors ti ssue netall oproteinase
i nhi bitors, interferon interleukin 12, IP-10, G o-B,

[{o63v anken aaﬁﬂerﬁbodZths raielmws flefapeittd agents, such as aplidin,

az&rmol L e ngé}g,lsqazgc?y% ?r{?ghfeéglg n bOXI aﬁﬂ ?}@rstlatm—l gusulfan,
<mhﬂgnﬁ@mmmmmﬂmﬁﬂwmﬁumw&ﬁhmnwﬁhph&mmhe&hhﬂm@mmcékbnm chlorambucil,

ciphi Rt it D NG oP BRI Prperfpgphamide,

cytanabind, dacsarbaznpaabdqetaams Hactmooiytinndavangiycistghidusonide, daunorubicin,

de?érg%&)s\fyhé ’dléﬁl ri&hbés’ulo?‘ %OXQJ‘U?%E% % Iﬂiroﬁg;?\ﬁq%%n%tl 1§% ?ﬁgb%t)(), cyano-

£ OF i nocyc
mapheitiordorrpribicim éommhmregmngpmpe,tmmblagmiuwosid@,h:tlaisyl estradiol,

estgzlmx ﬂfng’etox%%i%ré' &b (igaagigrﬁ.\tr rﬁé@l %é@g Eﬁ#tg%oxundme (FUdR),

mycin,” bortezom OSt At

3 é’a@ﬂﬂ@%ﬂf@fiﬁ FUdRIDs ﬂe@arnbmq, M@ﬂe@m@t, Hokymesterone,
gemfABIAL, 'h@&ox@h&@s’i&&m E%@Jt@ @%&&ure& 8RBTl 1fosfamxde L-

i rinotecan car bop l'atin, cladribine,

aSRAFRFIBIHR Wﬁméomuetyteamsh At aaaewmﬂmege%@am@re

m%@ﬁidl%@éﬁ(t‘é' MelpHALK RtEAfto Ug m&&stc,pqaﬂ@ RhéiRdtedxre,
exanEthas ne, dleth | sti'l bes trol, doxorubicin,

mitpxgnirong, iy 5‘?1&’?\3@“{ JRiiqiene) phenyhbufyrats, Pb‘ﬁ’éﬁ"ﬁ%
prétaitEing] saclitax SOy&tosAtH, PSEBY L, LeMASHR, str@prokodih, RbMoxifen, taxanes,

ucur oni de, et hiny estranusti ne
g %rpslaagﬁed@a‘gﬁ?%@@%ﬁwggwﬁ SBePR SO PR fpatecan,
uraffclﬂegwafdJ \cha(lFUdllﬂ)lasnnB vlﬁfre!BnﬁH @irﬁﬁsﬁneﬁ:ldﬂ, 4¥rid) Bbefdclease,

udar.a e rour 0oX st.er qne, . .
o Ao RVOF b SURSEE GRE O S Pek AR By oo
geliodaar dmhdlena toxﬁmstsatmdodmnals exxaeqnar Bgndasenasleadatoxiny amantisense

ohgf})r[&isetohﬁg es?i?t% r%{xge% Rt a %?a ngg&{)@xg(s'eo? ! %Iebeago%iuaéaFed to or

ace an nercdp
1nmﬁmmw@épn@pa@bb@eﬂmﬁﬂthMQnate n1toxantrone
mthramycin, mtomycin, mtotane, phenyl butyrate,

[0038¢ Vo 08 €mbod¥nests haZdonBernRably fefeRid, straaméa%ha%éihods of use of
PSI - 341, senustine streptozqcin, tanox

satpe thaf areif upcioradusr@PRPISR Ghdiseased Refls: cf&f#\eredetaﬂs may be found in
U.$ [ adhis Apipli€atioh [Fublifiion NEH00SS079€84, 1RPEItRE Bkt of which is

incorporated herein by reference. Such structures may comprise precursors with binding
affinity for an antigen selected from the group consisting of CD2, CD3, CD8, CD10, CD21,
CD23, CD24, CD25, CD30, CD33, CD37, CD38, CD40, CD48, CD52, CD55, CDS9,
CD70, CD74, CD80, CD86, CD138, CD147, HLA-DR, CEA, CSAp, CA-125, TAG-72,
EFGR, HER2, HER3, HER4, IGF-1R, c-Met, PDGFR, MUC1, MUC2, MUC3, MUCA4,
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uracil nustard, vel cade, vinblastine, vinorelbine,
vincristine, ricin, abrin, ribonuclease, onconase,
rapLRI, DNase |, Staphyl ococcal enterotoxin-A,
pokeweed antiviral protein, gelonin, diphtheria
t oxi n, Pseudonobnas exotoxi n, Pseudonobnas 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
Vari ous enbodi nents may concern stably tethered
TNFRUCTNFRE, NGHRNBAsH{CDO5RDRE ORA, DRRADR 6, NEGR PEGBEDSe

b @nbOf (el BREA P, S BIARERCTR, sad 18 I B foutr
emboduze@@,omgﬂs fetherdgestgture of usexo irxdhcmoptvsmsnay comprise
mbRGA5RE LAk OF B ﬁ;hgmén e% gﬁ&%@g@ {'ﬁ‘ﬂﬁwﬁxﬁﬁmm or

conpri se precursors W t Yy or an
fragmenie ninqupieped embodimentacthe stably t@tb«wgd anﬁge ofayGDmprise

oﬁﬁnat@ﬁ% onQi'-@m@&?énu cB28 %nn@é‘h X%Q:DQP%% é%@z’fx anti-CD20,

af@ﬁ@”ébw Hém%ga axmrfzw mkéﬁzomcmg aﬂ@ﬂ@@ﬁ@ fanki-CD2 X
antACDBB, antEEORX 4#ERRD25{ERS, ChERAantil €514 R ank-CA CANBX Bnti-CD3,

a‘tt%é% gﬁm% E‘é%zg QQNIESG—D?’TNFRZ nglFf’X HAL.CD3, anti-

CDhebroassCD3, arftsGRI4 XantiPFSHA and &iti-OC A akiti - DIBY dha8ieer preferred

d | nb . .
erab oo Spoly SR RT R Pty e 4 BORRERES apppfisareibo anti
Chag, atik@PR2,antiFRIAER and/oramﬁu—@bdm eThe ﬁélhed‘ artigamewilllsealize that a

[ uoan an i bodi rrents
mfliARR| Sant) WRBLE Silichlce YRR BAoferEen hirAHER Reies tat
blsd,rfisrc F!smplmay diffengnt emitopes ofithie @2@@%2 antigensCOV 4ltenatively may

7 - GRo2 i
odiiirise 4 ople%g’%w ; At Hligent "K’-‘%ﬁ{g’géé%@%b%d? the same
epitept-- BDROTe maﬁerremzbomnﬁ theplg@erignymapiyed or human antibodies or
arftfbbliy @%ﬁent@% b@@@n%da@&mﬂ%yabﬁ%m@%fiu L2 (anti-CD22), LL1

anti-CD X anti - CD3, ant 1 - CEA

a&HﬁDwBLZ‘J&?n@P“‘%fRD%)éﬁﬁ A28tanti-gR20). HER2/ neu x
anti -CD74 X anti - CD3

antl. anti - 20 X anti
"ﬁc %{Fwwmgﬁher preferred

t he sta her ed str ture ma
mﬁgﬁ *oem I}OW &V MR g‘é’ I%ﬁ | ETEREES: der ‘H‘F‘? S@Bﬁ’é"e in DDD1
(SRQ ID NOA! Dierasphinds taathe |ﬁn€£l§?l¢nufr¢+eer&h1al fesﬂﬂuas fdusdﬂn thie/R1Ia of

g PR PR Qo N2 R R DO O St BU YR eidues o

thpNatkrmings. exanpl e, to different epitopes of the CD20
or CD22 antigens, or alternatively may conprise
[00%0]t FIE.S2 SRRs@Fo eiexﬂpzﬁwn&b%e@\r&]b&em@mwm&drﬁeqm of AD1 (SEQ

t hat aII bi ngfto the sang _epitope. In nore preferred

WAKAP sy Vhich iR areqntimiged R ssglegtive peptide reported

wmaizdamhmnm Alsaiidacdy Apagmyis Ny be derived from
the variable domains of LL2 (anti-CD22), LL

(0o A1} Fr Y dhows %ot ! diaddby PR DBSE- A2 1l A1 A (AT720) the putative

ay structure formed by DDD2-mediated dimerization (B).

[0042] FIG. 4 shows the design of the N-DDD2-VH-hMN-14-pdHL?2 plasmid expression

vector.
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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 NGO 1) corresponds to the first 44
am no-term nal residues found in the Rila of human
PKA. DDD2 (SEQ ID NGO 2) differs fromDDD |l in the two
amno acid residues at the N-termnus. [0040] FIG 2
shows two exenplary AD sequences. The underli ned
sequence of ADL (SEQ |ID NGO 3) corresponds to AKAP-i s,
which is an optim zed Rl1-sel ective peptide reported

(90430 FRGKSE sﬂfwsoa &h&%ﬁ(ﬁhxﬁ%ﬂr&WD B am‘ﬂéﬁ@li B&J\Qnél de putative

[0041 Fl G shows emati c
aps MB’YW‘}E‘@@R}?& ‘Hﬁ’&niﬂ%ﬁ’é’né dative a2
structure forned by DDD2-nmedi ated di nerization (B).
[9033] FIGF6 Ghowb thé Gvsigr dfthel€ DD 2 OFHHMN-14-pdHL2 plasmid expression
V% 2- VH hMN- 14- pdHL2 pl asmi d expression vector. 16
431 FIG 5 shows a schematic di agram of

DDD2- Fab- hM\-14 (A), and the putative a2 structure

l?%?hEBGb? shomryA sehematicagprssentation of (Hhthe B)JanV@Mﬂdszdoﬁplex that is

fEme Q) % 20

e e EEDDO A PN s
\i bTEL grtciire &hmsd by Ajsulfide brisigenval ent al b

conplex that is fornmed upon m xi ng N DDD2- Fab- hM\- 14

(A€l RBGSB fiwiwsARRhemaydisgaioif MF2condi ti ons, and (B)
the covalent TFl structure forned by disulfide

g, 4o S DTN, (Rt S
SeApenehR RtV IoThapARR ﬁéﬁ ysbtpfthﬁ@e (B Sehparaticgerresentation pf a C-H-

Amélg(ﬁ- KE. f0d ol sbﬂélﬁatiét}%r@sen(a@m %@Q%Bk&clﬁc HIDS (hexavalent IgG-

e entati a G
6@@ “’é% rs%l%*i*n&'aﬁr?fa rﬁhfo@n&lmyff&mwzﬂg%nd Fab-DDD2
mb&ﬁlfﬁvﬂl@. it i$ g seheBRGe %Mbntﬁﬁéﬂlgf élﬁig ecﬁﬁsﬁfﬁS %ulftlf'\g Hom the

| f C G

c"l‘i‘fq’d:‘ %‘ff f@g—@ﬁﬁ gﬁ‘étaflé F Rl?ég%m%gﬂeﬁrﬁ‘lﬁf l?alsm skgieh iof NcK-AD2-

IgHl Q8) Mesmbéhag ofgl’c?mw/ﬂﬁypéiﬂﬂb b&ﬁfeh&ﬁ f@:f i 1&@% axlec%gnz-hght
noaul e - -

B B RS fis Bt ion oF BRAK AP S JE6 HIGe 19 it eshewast or

represenyationaif bﬁpdczfl@ﬁ[ﬁﬁ%béxltn@mrﬁ glm( &)znﬁﬁitﬂiﬁ&iﬂmxr]{-Asz-lgG and

a chenatl C
rob DBl ) FUE b BT o
IgGemdbili2ampmmabiin bikptestloR-viegiar M(C)mmg@ﬁdmez nfatdsnalian

RS Wil SO R g oo

ak@zegr@gnmgnqmmndahmenc forms are indicated.FIG. 16 shows SDS-
PAGE analysis of Protein A-purified C-H-AD2-hLL2-1gG under reducing and non-reducing

conditions. Bands representing heavy chain-AD2, heavy chain and kappa light chain are
indicated for reduced lanes. Bands representing C-H-AD2-hLL2-1gG and the covalent - |
dimer are indicated for non-reduced lanes. The positions of molecular weight markers are
indicated. FIG. 17 shows SE-HPLC analysis of Protein A-~purified N-K-AD2-hL1.2-IgG.

(A) Peaks representing monomeric, dimeric and trimeric forms are indicated with arrows.

(B) Analysis following reduction with glutathione showing that the dimeric and trimeric
forms are converted to the monomeric form.FIG. 18 shows sketches of postulated structures
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expression vector.FI G 15 shows SE-HPLC anal ysis of
Protein A-purified CGH AD2-hLL2- |1gG Peaks
representing nononmeric and dineric forns are
indicated. Fl G 16 shows SDS- PAGE anal ysis of Protein
A-purified G H AD2-hLL2-19G under reducing and
non-reduci ng conditions. Bands representing heavy
chai n- AD2, heavy chain and kappa |ight chain are

i ndi cated for reduced | anes. Bands representing

C- H AD2- hLL2-1gG and the covalent dieter are

fondi adtinesic fl (B) @fimeRe BiRE of e A DIRELRY, dg@ HV%GE aftf converted to (C)

tgg e%ﬁ%@é%%ﬁpémﬁ eépg?o&%,}% IIB Egc%\?qa%l%HPLC analysxs of Protein A-
frifieABRxhALD-RIG520 shoWs PRRIPAGE priabysay i sDQCWhLEZJgG—based

RS AL B8 At IR on iR SadiBins TG piatrivader Fsaucing
aondifionyy Bands reprigsentiingbeavy (zhm!i-ADlZ,rm DD DZfamﬁrmde‘ Eght chain are
iBABHEL bPthrd 0, TE pHBRGKEY oy LI B b UG REGLE BGE, 21

postul ated stfuctures
shewaB EiRPEQ padysis of\PrigteinDR-plutified HgGhLMJRIﬁ a2 shows SE-HPLC

S0 6 0, G INIVCIEL Sk S i 2

sheivs PPEd ALK 2ppdyps of BNL3 and Kollex-BA20 pader redvaingsind ngﬁ-reducmg
o‘éhdin@lsl'm&'r%ﬂe&nhﬁg'hgﬁ%%am Hk@@akag%ch%ml?aﬁgﬂ Qﬂ& E(appa light

on-re UCIn COﬂ IthﬂS under reduc

CHRATES P@ §éﬂ‘f’ﬁ§fpﬁfémgéﬂ&¥%m Hex-hA20 are
sﬁ@'mDBDﬂe ﬁﬂdrddamﬁlahésg frhe ﬁmzhdhsammlécﬁm %Igadnﬁncers are

h
RGREETI 23 Rt SEH G s Sp R A K925 e o prsisor owo
cémpeutlvfellﬁﬂSHe:xpd&rhhé‘ntEtﬁonﬁﬁr&heYéiatSE W%Lmh&"ﬁg Bvidities of

an a¢y3| g ofég%gé% o %’5 : Sh '\éi@Eanﬁ?gFgP{ﬁfes were

CQNtcBwah HARO lde KEh22£G atSheg/mi. El]ﬁunioﬁ gexﬁ%daf ﬂmHHISjW@td’iﬁlxed with

t h AD2-
T T O

nMdTieeelelvel afibindirgarfibe mprdas@meuon@temleas aa@ld&e&ed(uémg??emxldase-

. h ons tion
Bl SO e e AR S e RS 2 B
x@@lm@fantaﬂ%mgmgfto Ohitad Wells) vaScombantmtibh of HEBS EGs, Cthe effective
t t.h
obnrROTRAalF S SRS LR S g RIBREErb i ovare. T
HRR werpwsed felcqipreth Eo_xzbmmmtot(wé R A28 Rat gr@i1d) in hA20-coated

wast&th)tWﬁ @JL@QQ@.at\éﬁﬁ 8d) 19‘?1@[49%@1?3 %‘ﬂ%&d’ rz7*lh!sx%s g%%sults of

at 5.t | ut I on series of wer e

Mg fr‘%lpegm'? EFH%A gpRsEInReNEs tocompaty the refative hﬁ@,@(hhm. bitding avidities

ofHBNmZ ah@ BN, E&p@zﬂﬁéﬁ@%&&m&mﬁ at hQRribe folt MG 2@1 "NL2, DNL3
the anti-lds to the coated

ang S puital L0 ite Seostap sompste 80 Bipgine A0V BbERA20 Rat anticld) in

.cedaat wbl@berE(Bd vmttmn?w %ﬁ%?qh %%LQQOatEB Eve[lﬁ Sm*d 98 shows the
1 D) | I I

%
‘eé%g?g%ﬂ\%l‘?‘é’iags‘iféaysén ﬁ%‘ﬁ’ﬁ'{% ALSREmsRt § Dw%éymm ‘("?‘H avith DNLL1,
DN ReHEx-14820 00 ﬁaeuimmt'lnme calhutk Flafl@ wdte HYalativiatd 1 AD° Daudi

ceYlg}nHFﬁ’? leel GQH dsuljp?)ie%%nfér(il u‘?’m gx?J gf € HIDg igr 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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H 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 experinents to

conpare the relative hA20/ hLL2 binding avidities of

DNL2 and DNL3. Experinents were carried out as

described for FIG 26. DNL2, DNL3 and the parental

Il gGs were used to conpete for binding to (A) W2 (hA20

Rat anti-l1d) in hA20-coated wells or (B) WN (hLL2 Rat
caRfe at sdllected cbcbrir£0al FUGSY Ldws Eﬁ&-esrﬁé oFAQUMRe-Fd onse e%(pcnment

result of cell countl ng . asémy_) | owm nnqgtreat
Tosftrarmeny pRet celly Yith ariops DS, Ce@mwre 0 2wl plates at 5,000

celignwll ERPMTT @wuﬁedwllnr:nw-ma bRk SRS vdeF@Edifo%tn%@ ifMripiicate from
| s

QRSB RTRERPEA 0T ARG SrF 1 Ho™ MRedRetr YR arated for four days,

afterrwhinlg M'KSQM:@M wad adaed an¥Viliha@basdd Qaé"&fnﬁnﬁﬁlﬁ& @f additional four
|Son r ot Cc

d a si_n a P

B PE SR HNP 00 15 i FORELHE Pl Beopyor e ODiso for
mwébmdhe tpeoofithe oslas uomﬁtratonsﬁ‘ II-HDSeHC4o (the effective
o%ﬂ:@ﬁmqgéuﬁﬂ% 111: LIS%A %g ltso% val?lg’suwt 2 (gx?eaﬁére% for eéxF}l\ gose-

se-response experi
TWQWWWP&!@ 30 @&WS@d: t@ummfeanph aive dherapySfipesiinentolvidre mice

bédring H3Rfan Bolit $AWPhbmh QDE{?M w;%‘h%a{gﬁ %g\ Dﬁt? %r }i%lxq\AZO Mice

serial dilutionS were perfor
“erurhvers inogplatedsi. V2Wkthl I8 Blﬂ oandi eells (daw0)1 Onidays/ll, 4wl 7, mice

wileAdafinidRra eitﬂ&ufpdﬁé 81‘126 é of B Z%ﬁ%’x nAd ifika tﬁtgawg .p-)- Mice

reagent was ad e |nc ation was CO

ware saefifiqer dthey d‘wiopeﬁ Gub@ hirek-limb peeadsgisray lost ezp‘r/oah@s( veetight. The
re@@l% ﬁérbloﬁb&asr %Ssul’\h% 5 Qe ﬁ&ps)agleﬁ‘aﬁgﬁx%vai’ Fm& ﬂ)%g%?&lmvors

{‘ ﬁ r eat wel | s vs.
area T e Oms thtg IBEHVE@%P TeFRABSR PYrEes geperated using an MTS

piofifeEftivhfasddy or DQsH bblld) Raji RO Mt tell S Rbdbd WRl)a bispecific HID
d for each dose- response curve.

@?@‘ =R Bl o fpements et (o PA2Y1se o émagsipspecific HID (Hex-
hA2Q)eednipnéd witle s:eh ARG BG ReaEdlNth DH\EHi%el Adgi ﬁdnei; m

ed Wi
~{isid g el it Lo bl Bprapotens LA -
hAX) IgS} (Id?lgajx(b)slls (@iddRyteandl), HexdRA20 displagd pot&it Qntn-prohferatwe

B i ther i g of 2.0r
g{& ;Uﬁefr L eglf we% on%% px?nm' cgnxk%?ogl@é g(ép‘r. In Ramos
cellh égot@mmndr),é@ﬂe DNi@ranldIHﬁi—MQﬁJdlﬂﬂadeW®t ai(ijtl-bﬁtﬂgferatwe activity
coS At 33 Fm ?2 IQ&S’ ﬁuesge%t% oL ¢ rtxgj?]xa %%&H%-prohferatwe
actigityrpSlyh2Q Ig@r PNIa?f andsHowhARD.GAs sno\g:h mmhe F@re ekassilinking
potRiarell BRPARSH oS REMRR aQﬁOx&@fJ%d’%@ gu%g exﬁl pg enhancement of

proliferation assay

theasHyities of PINL% @&i@@hﬁﬁ@ FIG. B} showsithe sxatmxw of(IINIL? and DNL2 in
hub@sefibl; 4s E&%lh@(@ﬂﬁﬂé 2 bkgteaﬁ& Be1$ 0 a8y, h'fg%p}oggﬁ Sggtg\n%s were

mpnospecific H D npar e

mq\ﬁ)@(eé aﬁ 1¢ pe/ml ig i ol%‘npgan( s[egapatp’ﬁgr@ and SHNEQ:2 Erdimedays. For

da?b%@mblbb Galiaéls Wee Fo2éh mhpiRThittoddh QQxQedfxéiL a'ﬁ@f @ilutlon in serum.
tent antiproliferative ct|V|t

fPIUET Ve CArd Mathrn Rty L QA2 et ood bﬁp@e‘yé@ bmémgrwas detected

witndd anpi-Idl tb hELalp@e Both DNLI and and DNL2 were highly stable in serum and
maintained complete bispecific binding activity. FIG. 34 jllustrates the complement-
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activity, while DNL2 showed only mnimal activity,

conpared to bA20 1gG In Ranos cells (bottom panel),

bot h DNLs and Hex- hA20 di spl ayed pot ent

anti-proliferative activity conpared to hA20 1gG FIG

32 shows the effects of cross-linking on the
anti-proliferative activity of hA20 IgG DNL2 and

Hex- hA20. As shown in the Figure, cross-linking
potentiated the anti-proliferative activity of hA20

gG but resulted in no enhancenment of the activities
dependrtZytotoxtie y- (GREL) . oF lagk B3 eafitVBNL heDSL2 Hdxi-hA20 hLL2, hA20-

160 eha ARPO-RGANS, S SHERReIs M PR SRt R APOURERDS exibived
priceLERCagtivity qrngvdweKSnmfapes mitreastaydndnernd thestexavaient IMNL

smué%ﬁ%efd@né IV i83N Shis EQGy. ﬂeeﬁrgN E}Hﬁé%-h‘i‘id Y rfse nA20-
were frozen in ﬁﬁyl nltrogen

1g(#1AR%: oyhichshewed, sigpilar s hoR) Egci:m—e?é showh tiznantibody-
dégf&xdeﬂtd:el‘hﬂax’fh@%oh&@ @(lﬁC@b 5P§N'Lf1' Eonmapéé' With ¥820 15G, l%ftuxunab

wWith an anti-ld to hL G Both DNL
a%‘ﬁ{iﬁg\@g} REREeG ik frgshly igsiated Wr@b?raﬁl?la%momuﬁleat ¢rdls. Both
nuﬁdimhlﬁhxfﬂ KA RPRG Hald Gobinb AIDTYL a&tvity] WildDRIL1 3 not exhibit any

(Teé t he compl enent 19 dependent cytotoxicity
EB%‘?C’ ick thereof by DNLI, DNL2, Hex-hA20, hLL2,

hA20 I gG and hA20-1gG AD2. sur prisingly, although
hA20 | gG DESERIBIIPCODILBKETRARIYE PMBODIMENTS
activity on Daudi cells in an in vitro assay, none of

{60'73] ReR¥FhERS, onl!,moﬁé 5#&5&&5\%&%?&3%&12 ?Qﬁlgﬁggatﬁ)m i&%bldYng but not

thi s assay.

%te;i Kpatenfh Peﬁn%qﬂamoea@r%ﬁ, beakp, aniditieatisess age heby expressly

inkc@polatdd bydRfesdiewsn thidf eAifdnp0dy- dependent cel | ul ar
cyt ot oxi C|ty (ADCC) of DNL1, conpared with hA20 IgG

oGzt 5 B Bt bve!BRD Wbered st oY oA asb and
maﬂnddhﬂvz Bnak @ thesd cpmplenes AL vadd, \th Eynerstftht Binaly dorfpldxes are

i o AR R Bl 7 g ecto b it 5 A . with which

a mmxd snstwé, rdfsoudrienassB oc bI asloamesx stlesspagifitaliyatihe Resulting asb
stfu% é'ma 9e ptlzﬂnhggc{ by + geott gor %get %ra{ﬂly pat azgnt uétlelglcuon (e.g.,

E Ications, artic
dipdfide honsshabweinA and 80 rxpmfmmgﬂ ixrymrtwb edeancze suumzmisewhere each

suBBhik [s&oMpoldbFalprddlree i Q% %?é&txéxbce NAKEled %?

tethered structures in t

dimsrization;ang d?ﬂ@%d%ﬂm(m whichin prefatesd. embndgnmm Jald,enved from
 a $Averphicpasdent rsemsseqpmmm DiFD QEm@m%H&ﬁx\éﬂln? ﬁga' Hibunit

i nked honodi ner structure, referred

asiicEAicImPRIANCoysly e Soran & tpbletbomediney #biaa aswcvagoslrowrrbproduces
a ldgh Qﬁirﬂy%@ﬁg fteIPEE éﬂtﬁﬁ's&{ubenw SefbRSdHolds rt?l?e ﬁlcﬁomng domain

re m e stabili zed non-coval en or
<A§> §9“B efo B ih NERGUS A kingse anchor proigins (AKiARs), and is
cohthnfbﬂ)m Bet’mme;m # cdffpobed 4f 4 srebtidridkEd REntAW, | dent i cal
subunits, where each

[0076] Assembly 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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subunit is conposed of a precursor linked to a peptide
sequence, referred to as the dinerization and docking
domai n (DDD), which in preferred enbodi nents is
derived from a cAWVP-dependent protein kinase (PKA).
The DDD domai n contained in the subunit associates
spont aneously to forma stable honodinmer, and this
association in turn produces a high affinity binding
site for a peptide sequence, referred to as the
anchoring donain (AD), which is found, for exanple,

pieduisar proviledttiat RS aeam&sﬁozm&k abrme%r%’ﬁﬁ its BiAdirleSo the
precursor

[]0) n ai n B | S o S e
nSRRARE EDG Rinine S0 Tk i b Yoo pasespe used to
canbint iesseaﬁzdl)l zyxy\A with ah e Ba6 tfdnﬁﬂa Bfnaiyf&seﬁr@:l? eak b&ﬁannW@ subunits

(e Serh By e BEREePbE K apd G PR RS e B s e prsguspr of B.

Wierdibeth ghracorsarsyof i 8B sontainpnaniiblely dofnin tkCdin assoclatc with a
%Sﬁ& gxﬁfzﬂeo{lwdbﬁginQ? %f’oduf:g &xb &%{1 fbxer{dﬁxévgxtf) Ié%:?ﬂ:@ lt‘% (t)roscFv), the

regplklgwagecommex lshﬁ}sppe!ip iag@ tringenb elni someretbddinidnts, the binary complex
m‘§§' B€ m:k&i ey &szx i o@%ﬁhgﬂt Igj SAHORCEH Hechil he;ht%% hfggnds or drugs,

ny precurso Such derivat i zz
t°cﬁ9§y=fﬁ<§vclr it deciren er Rgopparticles,or tiboth effectmra snd hamisth, treallow

additidrial 8511726t ctis leRabldd hyP suBA G BficRBRY. R ple F diments,
versatrlﬁvgnd can be ‘used to conbine essentr y any’

VaRiafipRoT s e mag beugedioPasRAre Sexansirie complexed Hiabimgsither

hdiéhexbilerior hetefoheyantkes.i ved from the precursor of A and
one subunit (b) derived fromthe precursor of B.

A R R T
the) YRD nomtemprl odador the AﬂrcorgmnecbianH,IvﬂgclSﬂs taﬁuﬁﬁteﬂ by equilibrium size-
ex%ﬁﬂml I‘fPL@ absiflo b Vs%ron&%ﬁhax{ SiM R’%J bro rﬂtgp r%h gé’uctures

geCI ic and triva n sone e
(dB‘-i ed incBrannis 5) feomedbétivereel C—treunmebbafxpechmaonktamt (#879-Fab-

ABP UM dqR Exﬂpﬁ%é@&g elor Nstléﬁgmgﬁ f p ed ?6? loéong{r?cq ?g-DDDl -

tO carrirers, SsSucC dextran or n es

FahtVNek4 @r (13D knkiab-aMAN+ 145 both descaibbdin Exadgile 4)p wavalently linking A
and BédahsORIhE BehIYwakiathr R M&ﬂa’bﬁéﬁssohﬁtxon of the

(ﬁreferr derrborments variations on t
in

¥idyal.gybugits, thereby faqilitating i vive appbicasians. flhatabaﬂ@tmbmw

coﬂ@lﬂih e:)‘s’ﬂélﬁé fesiaﬁemﬁﬁwhﬁﬁéaﬂsédsomow&ﬁ e PBDIA AD gequences at

f I d d
o kel e b e B Ao o i ot AD.

Othérenétﬂodxxiﬁs&m&gﬁs nfayBe appliectol sffettthé FBHnBHoPYF a stabxhzed complex
|un1§i e- _exclu n HPLC anal ysi.s to
vt BRI A § o ORI OF D SUPESS st bE saadastly linked to
c(ldrahmmtadebsrspeﬂawpy Qllgl);gf’vﬁf gmdlek[i)egt \\iﬁegd Iglata&lhﬁ{yﬂb BatHepICUP
S - esc ed in
et OBl RShEHEhe OO QbR ras e e by vecd.
DefRiSddsuct (G DDDI - Fab hM\- 14 or N-DDDI - Fab- hM\- 14,
both described in Exanple 4), covalently linking A

[0078f AB usehhateh i g} “Eﬁ"em%!y bne%ﬁ %HL: SXmbR4hsh DIEYEM item.

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

otherwise stated.
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i ndi vi dual subunits, thereby facilitating in vivo
applications. To stabilize the binary conplex,
cysteine residues nay be introduced onto both the DDD

and AD sequences at strategic positions to enable the

formation of disulfide |Iinkages between the DDD and

AD. Other nethods or strategies may be applied to

effect the formation of a stabilized conplex via

crosslinking a2 and b. For exanple, the constituent

subunits can be covalently Iinked to each other in a

[p@&H A piviefizationaapd dotking davesin éDD'Dc)’i’ esfay thSbér.glde sequence that
uﬁ ﬁ{aasjpg?@@)%s grmérl}gmf It‘gy | norgomonoger%c%méaxﬁglg ahe DDD

ods " of coval ent cross-|
SPRHGRPE: m%qlwmn%mssmm aedqw}uﬂgasite evithirathé DY sequence for

ANRABhRNG d8mall r@ltﬁ(ﬁ@ﬂ ef &ﬁpl lﬁﬁD s%ﬁf&\g&q}?% cﬁﬁalﬂg‘c?g'om cAMP-

herein, the termns

dependent nrﬁ*émclemssmw@owa DRP §fq1we@qs weay bRiltized, bot h

ternms shoul d be understood as equivalent to "and/or"

[0081 ' “amt:limmgl doeadt @UBY.is Qﬂeﬂtﬂ@ 8Qiueﬁce telAtRE bAoA finity for a

dﬁﬂ%&%ﬁ?ﬁ)ﬁ gseq S‘b‘g’h 86 e er - ﬁséelgltnleﬁg'elgfs Tefive n%gm any of

 thodekimase aesher pmtﬁxm (DPLKJ@P&)Mh@mBowﬁeﬂqu edyences i@y be utilized.
resul ti ng honodi ner contains a docking site within the

[6842) Sﬁg E%D%Décgfsor’ai@ umg&ldﬂ% tg 1a§h éd%f(;rﬁ:% ing of a

exenp g_¥l equences n%%t |ne rom
tRYATE B Yhick aimerg stableede tW@rOT mbmdmr_!ﬁ M%nces

maybe utilized. [0081] An "anchoring domain (AD)" is a

[¢083] iAdBimtingimoteeuleTd bituhs xhbi@dl’ R ‘ﬁf’édtlﬁgh)bl&ﬁle *Bas used herein, is

ol HRICCAR d?dhn BRUERRTbindi § g s e Aoiaplprndor issue. A
bindirigonolgrwe viapnqludePst)is n@tlhmteMnmumv&Bo&pﬁMﬁﬁﬁgtﬁaﬂt&iﬁalog or
nifidihblebf G avihR8 aé)Ianr?er A a{ng rpl“e|p |s used

according to its' p and o8 anlng of a
subst ance from whi ch a nore stable, definitive or end

[9088H et “antibody, " As desqrihod Berein, rafer ¢ ﬁgxlhigngtbm @, Haturally occurring or
forleddiBYg ABHn®ll Y "infunobRbERA | REndOIEREHeRe * rddS Bﬁﬁgm 1 processes)
. herei IS gﬁ nDIecuIe t hat™ can speC|f|caIf§ gt
gg‘é‘% uligomalesple, (o pn IgGnprithedsh@r in imswnelogisally active (i.e.,
specifitally bifidig HoetidByr hiildgd!d€an hﬂhuh§g189ﬁlu~l 3R, hge an antibody

a0 a ti body or a fragnent, analog or mmc thereo
%ﬂn imer, an aptamer or a targeting peptide. [0084]
An antlbody, as described herein, refers to a
[0085] An&argibedy ifragmentiids @lpatlﬁloy 06am:mtrb|odg such aszQﬁli)ng(by )2, Fab, Fv,

sFOInARhe 1i LA §
processe%nog | n m) ?5; gm ﬁ"Y‘ esamean“ge“
thatis resoayirebby tie lmfmm@b@@f CHid tyma mt»bed:( fragment” also includes any
syt bt SéletiYally dididREded 6tEanHat%Etsml Ve

I muno Fobullﬁ‘nn | ecul 29 ke an ant ngg oqyk¥bmdwg“)aqmmﬁc
antigen to form a complex. For example, antibody fragments mclude 1solated fragments
consisting of the variable regions, such as the “Fv” fragments consisting of the variable
regions of the heavy and light chains, recombinant single chain polypeptide molecules in
which light and heavy variable regions are connected by a peptide linker (“scFv proteins™),
and minimal recognition units (CDR) consisting of the amino acid residues that mimic the

hypervariable region.

[0086] An “effector” is an atom, molecule, or compound that brings about a chosen result.
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[0085] An "antibody fragnment” is a portion of an
anti body such as F(ab)2, F(ab')2, Fab, Fv, sFv and
the |ike. Regardless of structure, an anti body
fragment binds with the sane antigen that is
recogni zed by the intact antibody. The term "anti body
fragnment" al so includes any synthetic or genetically
engi neered protein that acts Iike an anti body by
binding to a specific antigen to forma conpl ex. For
exanpl e, antibody fragnments include isolated fragnents
Ag effsé¢tart haginofudé A ¢hergeutid bgent &gl/GiiSdiagiostic &fent.Ne " FV"
fragnents consisting of the variable regions of the

Obﬁﬂ\@( «gjafl, Lﬁt@ygeﬁth% ﬁ?‘atoxrne&o%f@k (‘ﬁ{cd Elaf h%pgllﬂeful in the

pep tlde nolecul es 1 n
trqp&rlﬁra lS'If a disegreo Fxamples ebinepewis agynta insdystei a@gb¢dxm4 entibody

t
ﬁ‘z{(gng&\RFsV Y dRigS)! t@klﬁ§ e)xzyméngudﬂ-ﬁém&rﬁ r,e@rgfngﬁloﬂﬂlg%&smaﬁ?scense

) consi st |ng t he am nd aC| ues t
oligqauclenfides. small a‘ErP’éefFI@gMﬁ (SiRMBe Pholgtorsgharer pernpoyngls gphotoactive
ageh@)dyesRing ¢adiSisot G%mc GREEREmphs} th%b&ﬂﬁ: a%@ﬁ’tg bin@nfefOAS Bf use are

result. An effector. may | nclud
QiSeSRY i et EHeLG TR N, 200055 BoqabRl A3 20000409 and
20096014207, 2aciindbpotatddhep€itl b§ refefené)pound that is

useful in the treatnent of a disease. Exanples of

[0#)&@ A p&g ogg %&E’st 'aH%konI q‘n(ﬂgct,dl@ %g E&ﬁ%?&ﬁttﬁgqgt\{scﬁﬂ in diagnosing

gnent toxi ns,” enzynmgs,
a disgen® ridsefulidisemastinagentstioghede, !awtarsewdemted to, radioisotopes, dyes (such

as%lﬁgﬁﬂg Uﬁxﬁ%’eﬁ’tﬁﬁdx&é@ﬁﬂleﬂn&ﬁﬁfaﬁ aeBlds, %&ﬁéﬁ%po%nds or

chel ators, boron conmpounds hot cactive agents, dyes, .
melgepless ardirbiancips agents (¢ P@r@@rﬁﬂlatrgfmﬁef%ﬁemqhe reRgapnos imaging
| met hods of use are disclosed in U S. Patent
Ilcat| on Nos. 20050002945, 20040018557, 200301484_09

050014207 gach |ncorpo her eji n )
l"?@ﬁ AT GRS caninget oL hidinbmPletup e o antibody
’, corrmbnmn] with amn atmmmmlmhld, baa highetiordbtet strictiieq@)pQSwifl0a carier, a
fh%‘ﬁﬁﬁggg?%F%f%ia nostgc agent s i ncl ude, but are not

dyes (such as with the

bi ot i n- streptaV|d|n conglex) contrast agents,
(0990} ¢k enpkedantihodibisrapantibodynibhids npleepnjusated do hanotherpagent.
agents (e.g., paramagnetic ions) for nagnetic

[00913 QN edaeert’ s?gﬂ dem, bMibﬁde, é&ﬁ&%} oﬁ[bred maﬁsaﬁt 14Gapsdle of
conj u e of

dgeonl ?
ssSgRioR g 591 AR T IAEPEL ESR O BHE Bl B syph agent 0o
tar@étg&l e¢lh. dﬂﬂﬁbsdn@t ihuiide llﬁldé €e.g., amphibhilia lipfsithRlare épable of

.L“ e or I aghos agen 090
cobf DA SR, S PERETIE PR e e
ordme@@:cm%su@mrmlle[sﬁlﬁ)ﬁﬂsbmﬁs ‘oC aaridperticldsss an at om

nmol ecul e, or higher-ordered structure that is capable

[06%2] A@ié@&h&&innﬂle%ﬂ‘“&nbb@; ﬂ&%‘ﬂtﬂr&teﬁ’;" 1941 %@&%Haﬁuﬁgx%%ced

to facilitate delivery such agent

antiganrbinging molecyl %Wh‘?k%‘éf PPISi qf@qw or daﬁﬁqsnm;;n'fv prantibody
fralymPhtd withhaé s@h@oCaPRRInEspkificities are linked, Valency of the fusion protein

indicates how many binding arms or sites the fusion protein has to a single antigen or

epitope; i.e., monovalent, bivalent, trivalent or multivalent. The multivalency of the
antibody fusion protein means that it can take advantage of multiple interactions in binding
to an antigen, thus increasing the avidity of binding to the antigen. Specificity indicates

how many antigens or epitopes an antibody fusion protein is able to bind; i.e., monospecific,
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form ng higher-ordered structures), polysaccharides

(such as dextran), or other higher- ordered

structures, such as mcelles, |iposones, or

nanoparticles. (0092] As used herein, the term

"anti body fusion protein” is a reconbinantly produced

anti gen-bi nding nolecule in which two or nore of the

same or different scFv or antibody fragments with the
same or different specificities are |inked. Val ency of

the fusion protein indicates how many binding arnms or
biéspieeificy thispdeifi, rmltppechﬁc nUkiag these defiiitivgisea mﬁﬂagﬁmb@ﬂy, e.g., an

iy tai bi val t
158} R0 et b DR P St amet Sl b R ePin s to one
epitopeei Momesperifie, hnaﬂtwatlem ﬁnsquaxb«etears\tam mge thén ond binping site for an
ebﬂ& lﬁﬁtoh@riﬁ%ds% Qh@gucﬂ g:g}t&%, ﬁg e%ﬂq%lgg ab&)ﬁﬁ §v1th two binding site

I NCr easli ng the avidit
regstive pithitkssamedinE gere sThetfeewonraw}exa Fialy gemprisy a epglecapabody

c@ngxggfsﬂédé,?ﬁﬁmbb@ﬁ% ngflﬁép%bi‘ﬁc'émgmaﬁoﬁ Qf AfBdnt érxtﬁbdy components, or

e Ic, trispecl
I‘FH!PP‘F%%‘E? of fbe S3IRG %rg%eﬁié SRMBRIENt ﬁecfngon Broteir mray| additionally
caftiptibOfYantBodly or A hntib8d3y frhgn&it ¥Ad £ MerddeERUSRAE . t Jt!ﬁﬁples of
bi nd

two bi.ndi i S _npnospecific because it

ar ns
thegansitc "‘%"15'?5[ Bijedle %Ur?&%‘b Bision; véotem inciuglemARmpmoHBlators (“antibody-
niﬁfrﬁlamﬂéulbﬁvﬁlsfmrxﬁotbﬁaﬁazmexﬁk U'dhﬁlﬂbds'ltbﬁnfféﬁioxﬁﬁmtem") One

e but onl bi.nds 0
Bl B ot Wee ety R hnLy B saBingat here
the sane antlgen The fu3|on proteln may conprise a
[€093¢ 1A aatibpdroehimmumepenivgrte praparatien, eak eprbpasition described herein, is

s4id 4 bé sBRmiddrea ﬁ%& éuﬁ@alﬂf e@c&?@grﬁmnt’mgggg nt 3dmmlstered is

conponents or g{)l €S O e sane ant I

rRytipjasisaily Sigpficms t"*&rﬁ‘gﬁ‘ﬂdﬁ yeiohegicallydignifinsat ifyjts presence results in
a@etmfab&e;h&igeaﬁmeq;:%owgy%? a@é&h@ﬂqﬂaxﬁﬁlﬂgqﬁ? ngr @mbodiments,

t herapeuti c agent. ampl es of  _therapeutiC agents
ag aﬁ“fb&ﬁ‘nfé’rﬁpafat@a &Pkya@ﬂ%caﬂm@rﬁ@m i e,tp gessence itvokes an antitumor

rdsﬁm:uafu ﬂﬁﬁgat@ttﬂé Sighs amgthwfxs NIRRT dReadeitdtONA
rotei.n

| li OX|8. &?@@ 3$y toxi n_fusjagn
piyLgiggifa YS%B“",SP P PR g bedhegispticne ahumoral and/or cellular
irhinQAEHESPERE th ﬂlafaﬁlﬁ}ant rdifinel B&diYe fb g6W M TRhBAYN cﬁl\ﬁﬁﬁ of target

L0 R RO ARBEDA 915 1R GE] Pl Sl e

paxintesithd mpgrefarred effde ir&pﬁlﬁ;@@,&iult sha@réfectol anntsiiat fHat results in

t dis oIo
ey of B pOIRICkn QAL S REatchs of B S1Foshe o7 cxee-
if its presence results in a detectable change in the
Mstbedsdrsignerate & StablyFatheredetnsembly of Medular Shbnnits
enbodi nents, an anti body preparation is
[008¥}Thé mgelmldl tifetBodHntlicompbsitibng ﬁrSwIﬂé epﬁmanltmkﬁﬁgym

oA GRSt B st B35 cnrs
staihly sethéred) bimatyl gongil gnforined ﬁbnetfwfoateﬁned)t:ﬂxﬂpcaieﬁﬁ ARend® which are

[ and/ar cell Iar
prr%iéeg%%"%g %Id(sg:g ate aIJI-ICévrs]' vér in alt aft %O‘{’];gg‘bt? BW and B may be
priodiagedi togt’dmrofor dmxﬂe bﬁ’ tnaasfg@tng amlhgls celine with a vector that codes for
1 he [ not limt
bot&% érﬁfbhﬁ % vﬁ?l Jg)r(]) cgﬁé %{1{ {/%?({rgﬁﬁyye ﬁxéagezy ?‘h"é’dﬁé‘s‘i“d&g geparate
prpﬁWrI%Hre&rreémhqrmA@r@% jal@cbtoth Faht fragmyentsp heotheowiagico-production

wEHiR EultiR Bbtefdghhidsroducts due to light chain scrambling,
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any of the possible known effects of the agent on a
subject, cell, tissue or organ. Methods to Cenerate a
Stably Tethered Assenbly of Mdul ar Subunits [0094]

The di scl osed net hods and conpositions provide a

pl atform technol ogy for generating a stably tethered
assenbly of nodul ar subunits. One enbodi nent concerns

a stably tethered binary conplex formed fromtwo

defi ned conponents, A and B, which are preferably
produced separately. However, in alternative
[0®9Bp dh REemE &mb@dhhmeﬁtsﬁ&ﬁbdﬁsﬁﬂﬂ@&f twid igehifeats bR et %Qr is coffbined

e le. t ransf ] ingle cell line wit
~GEE BoSyine < gae el By gaﬁﬁaS%‘blbwwswﬁwtwn of azb. The
asdbéifitoreof A wed Bds sitd-dpatifis &ﬁ& EPdrRantons) AR R the atﬁ’&méaamdmg interaction

oSSR e bpDBE AT} acllaicie Fal iRl ol 5 a5 B FBretvilzn ot A and
Bicas beany pntftzead tgenausopohAue whidithe DD isghiked hybe different
ﬁ‘§191rd'}qi?é LAk as%ﬁe é\%gﬁ-gf:]r olfﬁi t%%iﬁ u e |‘€b ”Elggc)ea frgthg &%eir 5835 the

consi st ng ntical
refplting ;b e@hslbétrﬁﬁqged)fo asria, is Gbmposted(dﬁ Jhred¢ sublinitspeach containing the

- s ESREBkYor Yt [iREAG0 B MINHBInA AR @l b. The association

of Aand Bis site-specific and spontaneous, due to
i.nteracti on between the DDD and AD

ron ndln
“’@ggl@ g\"ﬁﬁ a“éfF £ Bigidlaimed metheds ad Bomp@stg@@taﬂvw the
ccﬁﬂhhatibtﬁﬁfckny R Dgi[i)hl aﬁz,eBa rﬂ’xe&l’iﬁ edsyntdd)g rb]tlﬁni@ 6? Qib][@ﬁés SHpréursors
| C | S ere rom or
e el bl R rmniAt it A B B o0 ot sy lp Pt misrtee with
the dirkerikzatibn of DOD) atthebmdﬂ%&f Dibp to [Afﬂi UtMhiedd goxikkrbcted by recombinant

d.of t
ecEERIY. A b4 107 Be bR onsPagRR g g it purifid, and
storie kercpltepnativell pBRDCechisk th@iax{nﬂm% ﬂ:elﬂ'ilmhmslsddabomt #Hoavever, the
n i s absollt §
Rh f&j]ﬁlrﬁ’hﬁ{ &Fgf Xﬁﬁé‘%%o?ya %QLHER'S $t B3oiite e’g 2‘%’%‘{ alqei} extracts

conbi'nation of any here 18

- orgyltpremedia gontiiningyAo end Bfmam@cmn@d dgectt)fmidec apprb}mate conditions to

oL TR SRS TR oy g
linkggesnegi %{;f’aéfm,rambp%ﬁmﬁqmerd% &m gertairs apndichjons, it may be
debieSNIR Estilgat B HARE ﬁ\;ﬂi ﬁkgmoéaﬁ&‘ gef@r&&ﬁtﬁﬁng &Hﬁ.“& efith efé’ectors or-

i ndep endent in a different host ce

Cag{ETF- eﬁ“(”aa%%r’é? may b¢ desirablede gerivzatn Ay nﬁexsm@cnm and before
coﬁfbhﬂm@&nﬂﬂ B Wﬁﬁﬁ%cﬁ*?@&ﬁéamé’ﬂ@w\&ﬁiy alld16e drGec O fnodxfy both A and
B%@ f{fcatlgrn of rior to assenbly 1s not
FOFS O BT feéé? IRiRg Hradditions cenjpgayioa ofiths azb complex
witpeffaiters 0g cérisR@ndy d@b&&sﬁh&@% SirfaBCAPpYic AR Where A and B are
s to effect the formati on of the

ate c ndlt
prBRREE B 8 558 B0 el Sy efvtseoaly StsePRgatougp aab compler.
di sul fide |inkages upon oxidation, and purified

[008A) dirgferigd embadimentsatake a@xﬂnmmdmspwﬁc peofeibdprotein interactions
beffsthANB- (feﬁerﬁgﬂt] &%ﬁﬁxﬁwe?i’ﬁﬁg fr?%ﬁ%tg s%&mx? £ anlad A-kinase anchor

before conblning Wt carriers.
proteing (AR @pghoring dempinsghatesturdb ineture mjwagm réported in 1968

(S& Wallshd bl f - gl @ﬁeﬁrﬁ3k§31f69!6% (1?&5}?' ﬂéd‘%a r a%ioﬁhe‘% dinzyme,

effectors or carriers. SO be
W%‘H?WISM Rwa catalytic subumts that are held in an inactive form by a regulatory (R)

subunit dimer, was elucidated in the mid 1970s (See Corbin et al., J. Biol. Chem. 248:1813-
21 (1973)). Two types of R subunits (RI and RII) are found and each-has o and f isoforms.

The R subunits have been isolated only as stable dimers and the dimerization domain has
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Bwth effectors or carriers before conmbining. In

addi tion, conjugation of the alb conplex wth
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 assenble into an alb
conplex. [00971 Preferred enbodi nents take advant age
of the specific protein/protein interactions between
CAMVP- dependent protein kinase (PKA) regul atory
subunits and A-kinase anchor proteins (AKAP)

beat S g cdasTRd oTshd ﬁi@ﬁ%ﬂiﬁb-tér&xﬁ@%cﬁzes Eﬁ@% I—Y%%]Jd &9, J Biol.
G 500 1268859 e uTiba ShersbcibroLANcA nigl s areac-specirum

sedinethrenis didse Qﬁ a&ht@zed #irahat MM&H&t&lﬁaﬁd’iﬁdf tﬁé ﬁox&%{zgme via
dg@kxﬁg P8RS LafRa Okl BonBn LA DLk 42 53 (Seats e BiokChem.

2é521561 6@(5190))Chem 248:1813- 21 (1973)). Two types of
R subunits (Rl and RII) are found and each-has a and

D8] 0k M%KAF%&@MH&% Baa&agﬁotp a%a %L&Lﬁgggeggx 1984

stabl e dinmers and i Merl omal n
(ﬁ%‘é’iﬁa‘%\% f'i?cc](‘fﬂ%l'%"f‘do?c‘ {id. 81: ﬁw-aﬁ(wno Toglate, make than 50
strecindle diveBRA KA RS kS tRbn Alentifed Ris Ecxes lg? om yefast to humans

7 9016 2 99 he SI nalln peci |m
(BeCHORRA 2 Nt Ra o Gt Sttt 7 BOPRSY e Bl sshoring domain
oR AKaACRS, is s amphipathésheli loBugh 8@%*{9@'@&1‘ bZAL ). BholOEhem.

a docki rotei al | ed. A-ki nase
2h0 S SEOUTR, X0 i LR e A i e i
dﬁ'@ﬁemt-ﬁﬁﬁl\{’imm: bindB32Ffinifibefd msmnﬁmanges from 2 ~ 90 nM

ggl&)e‘t?ﬁé’ihﬁan i e?% fg{ ﬁfg;ﬁ{egst i Iﬁg?‘f% 10433145 nalas ge WLt il Proc.
Ngdl; 4q23 SE:TUSA. 9@0)4)445-'50 (208, Tereachdring dothain binds to a hydrophobic
siIoCh IR binerdior 6y AARS: HENE DR8I LI SIS et cottedge eral,

Specl es rangl n
Trexds Relf Big))- 6@|6r2 IBileP9)) 1'2h®59wmx qmm)agmn d’dteaxﬁ’lﬁﬂd AKAP binding

dSHH&Ak Bt (IR winidh 8@%{1@%4'33\18@ %FE%}; gl h 2! )\Ms will only

14-18 residues (See rr et at
bing o Rihdimern n{’tltgsmryers ThStraetirb medelofhig unemeisomnfs shéven in FIG.
7PKA anchoring domain are quite diverse anong AKAPs
and the binding affinities for Rl diners ranges from
nities for RI_diners

; M V\/n' | e the, bi ffj
199951, BB PG otBieter it Vb geragionit g DORLARG AD
seduerctes Bay bH@Aval&zﬁQf ddbilizefiGo GROO 3) Yyivo ARRiARGHRO MhHidmay be achieved

r e RI | I Ners
¥ orérredgle %%? | ! sp éé‘amrh negl@es t(hg‘i’tg%e p g’g) MIAD spaysppes at
styazgi¢ M@tgmgt(asaimow shﬁwe foisDER anBlAdDZ) to Gactlitatedle formation of
u (4 in and
di ‘?’ﬁa‘? )n‘)éka b Altetndfyd ot RROLE Bl Br KRR R0 AkiAg may be
¥&-aci d sequence. Further, AKAPs will only bind to
RII di nrers, not nononers. A structural nodel of this

[0l GQJET E&Mdlﬂmhﬁm&ﬁl@%tﬂe%uﬁkﬁcoﬁplex 18088 B) When produced fby

nonbcovalent Conpleﬁss f via the |nteract|on 0
T 1 enginesnng, may be syn esxzed within the same host cell, or more preferably

in'two separate host cell lines. An expression vector directing the synthesis of A will

contain the DNA sequences of a polypeptide of interest (4) fused to a sequence encoding
the DDD of a PKA R-subunit, such as DDD1 or DDD2, which may consist of the first 30 or
more amino acids of Rla, RIB, RIle, RIIB, or any natural or synthetic functional analog.
The DDD can be coupled to the amino-terminal or carboxyl terminal end of 4, either
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sequences may be covalently stabilized to allowin
vivo applications. This may be achieved through the

i ntroduction 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
di sul fide |inkages. Alternatively, other known types
of coval ent cross-linking may be enployed. [0100) The
two conmponents of the binary conplex (A and B), when
produced by reconbi nant engi neering, may be

dssathyharpreferhbly with 8 sp4ter SAMENIRO S a HﬁthQ Iengﬁi %d composition of
referably in %mo segfrate host cell lines. An
“8&‘6} "ecéfil f"&%’“ﬁ% Abrmafivebe thefPPisan By Resitiened ipferyallywithin the fusion
peadeih praviddiethiiNhe BRGUGRCEELQIF tihe Dglr;%/ﬁﬁp&ie q@six?:ti al E K? Stthe
e DDD of a

.o _a sequence encodi ng ) .
pp{bep i b p e S s Ungh e theoMELAD ffon
ptdtein fwill $ernBexabusivelps stablahomoditiedl i DIFDA, offirBdoriihh@ly a stable

u r.sywnthetic: fuynct|onal anal og.
nifbbleppn e wARDINS), Ktngdh 67 ¥otS e Bk igimess ot heletohexamers
arelisssoptl belovpinithe Exardples. A, either 26 directly or

preferably with a spacer containing an appropriate

[0100DANeddtd S@RaGISh ChlBitctirecANE MO sHethesid gﬁi&d&vﬁ@h can lile in the same

Altﬁﬁn%%ivel , the DDD can be positioned interna
VIR IR TRES RS PEH eSS oo A RTFrably pedndersndent engivillicpntain the
DAl icgiatncc bf? pelypEidide dt irérest @B)smg?ﬂtoa&gehuédc\e egéodﬁdih%n anchoring
ol. i de, fusiqn ner_are not conprom sed, Upon
IGGRIE REB)-9%p pt ARfToorstos, dftictSap Hieriedrp ararAKAP protein, or o
nazwel orsiynthetic analog b ﬁs&l&l‘éﬂ Gh USQOMK)QSMAhI , %{Sﬁb?orated herein by
\ a, sta onot.et ramer  wit .
T AT TEPNIEL A b TN S
cithet direstly ca peeferabbr witlla spacesedtaihgwhpropiidte 1dng Gy cBfnposition of
; . ORG: ' cassette directin . .
A OSE N PERE (65 55 BB pon rtin
(perdeminantlylae) inythe brssince of a disdfidpresfueingtigyntansults in a binary complex
e t Y e . equences. 0
chBEREGIGD, A, s BN U PR SEHERGR Bulod bonas
fagilitatndh by tha additien of r sejtablorridiring ABSnt seclcés dimeti] dnlfnxide (DMSO).
AD2, which can be derived fromany AKAP pratein, or a
[0162] U2 m&dul Siinlie bF thedTRIRAG aASwS uﬁ%ﬁmﬁatﬂog ofzhy DDD2-

003/.0232420A1, in porated herein by refererce. e
PofBORUTE G186 S A A0 PRSDS{oF SIGkRPPANaiary GEmB eyt subunits can
betnsaintainad ixaﬁditdo_ﬁll)_Beithee bd p\Rified ipf&ﬁfckﬁor?ﬁpﬁﬁﬁé@é@%?ﬁ@ suBernatants

acer .cont ai. ni ropria en or conposition
and s oty o TRineddP aRBlR vattows wb smstersrher dssired

rotein (b) with the A/DDD2 fusion protein
[0103) Sy fthsnpnbdiment isithat kffeqiprssach @s dfuga odickalatbisgler carriers, such

H8dHs dt e icl ' L: Lex . consistin
e S <o By P b TR SRR by o
cithesvat B dallewing itupurifigatiase i smatively, sechireddiByatione can be made to

thchilichio Rt FofiHit I pNEihNG: BURM AMG Bfore mixi
di met hyl sul f oxi de (E»@ﬁ%. [01021 The nngu ar narure

stablly Tofh et A LRp R drMEadihe s SOt Sl oy O any DOD2- 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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pol ypepti de dinmer with any AD2-pol ypeptide. Stocks of

a variety of nodular subunits can be maintained
individually either as purified products or unpurified

cell culture supernatants and subsequently conbi ned

to obtain various alb structures when desired. [01031

A further enbodi nent is that effectors, such as drugs

or chelators, or carriers, such as dextran or
nanoparticles, may be coupl ed using appropriate

conjugation chemstry to either Aor Bfollowing its
hinding stoatires). Métet geherally, wedPD seyiedncaa Bd fasdd teraa affbbdySariable

ﬂﬁg h struct re af er ts f tlon a
pur| ? % ca oagsoc'atc BSP lﬁl g’f’ g? B &fﬁ“a‘ﬁf%@F‘? an
mégwbiedingssenmxwxaﬁpmmlmDBumeDBseQeafncu esah b¢ fided to an

aﬁﬁﬁg g% ?ﬂlt%x%g%ﬁ dV;& g np%lg : Pg @-i lnéorlia%} g‘f@%r or alternatively

di scl’os i ons are us
tp i dompain pboBhbidenmin (LEADDHoThe BAPND ou LIDRAI canthen associate
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bi ndi ng structures. Mre generally, a DDD sequence can

[bE0S] Bimiladlyy aammmqubm:mma@mmw.ﬂ;e §(1 1210521410 slrb;?é %lféﬁf‘Fv, or more
r I abl e

S P e wi.th.a co i, bod
BTN B Pt ne R G it et s (U0 dmain rarapd),
Wﬁmhﬁiﬁ»a@hb@ﬂmﬁwbﬁqwmndem&anm@nmﬁmsﬂdntOAhﬁnmﬂmhLb@d&)
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SIS DDLU 9 e ATV i 1.
dam#m Wh(@/ fm a Fﬂlﬁ-émdwmalf& with BODguae Fd kkain. M1xmg a
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IS 1t B ORIl e GERTE ot

atabby tethersd/agrembly ef 2 mxm@dmg@mweswmm s manoshecific or
bapasigace |ike AD2 can be fused to a single chain Fv,
or nore generally, to an antlbody sequence cont ai ni ng

{@og}ﬂxgg d a._CHI ‘?‘ n (Fd/AD2), _which fornms a X
92 V5rEin® of PR HORgSHIPRIY DRRbF flerived from a “humanized”
nﬂﬂﬂbdpnﬁtantxhidy ordronhhunes atftody] sbermAtikelie mﬁ ant®e ¥ regions

o gl L RSSO SRR Vet S0 2

c@ogxnauoeaﬁmmlqbuhmmramg See, fortexamnple/ Hirbry etQﬂ METHODS: A

i d
AP M ba R ol O IBE 1| B S ey pop ey
Immwér Bit43Bi(Hfihg Céqmraa:ar@reecpream Meaters thee arenmefib &oipfodncing a
héthan PhaRESIdHuEin pﬁlgé&%ra%nvgog%ﬂ}e}fl‘forr g%ﬁé}g i%m tSEﬁATAGENE

bi ndi ng structure nag deriv
ClaningPystems Gadriia > from a human anti body.

Al ternatively, the VH and/or VL regions may conprise
((kla.ozlle'qm}n&eatdaﬁib\téﬁ r\:% fo® I’Vd’ﬁdqmsiﬁcaﬂiabr lbe @?énf/édli&ﬂﬁ :%F}%man monoclonal
ol BT S SRS 2Bl LR O Vb 2 i it ave

been “engineered” to produce specific 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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conpani on to Methods in Enzynology 2: 119 (1991), and
Wnter et at., Ann. Rev. Immnol. 12: 433 (1994).

Cl oni ng and expression vectors that are useful for
producing a human i mmunogl obulin phage |ibrary can be
obt ai ned, for exanple, from STRATAGENE C oning
Systens (La Jolla, Calif.). [0107] The human anti body
VH or VL sequence may be derived froma human

monocl onal anti body produced in a nmouse. Such

anti bodi es are obtained fromtransgenic mce that have

168 Bre REGHURE 8 efcerl @ al/ RAHLGHRET! 14 896an§ PRI NERure 368:
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8a¢ (Jjod Taylorgtals Ings Iogrpn. 6y, A%y and |ight chain
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YPUImas SREEE ntibadiss eka dgsired)snseiticr gabhe Geddo obtainantibody-

- e!gmmga%ﬁartﬁitggxz be %&ﬁgé_?_glél}xg rkhg?h gffcﬂmﬁfx%s?korieéﬁmgiﬁ%[ %l PCR or by
S Bonaf SHNA B et Ao Etvel, Batp isetipo ibirics or antibody

pReedidplayditirarfaschn be Bodtrabiad tdaRéenifil Aibody frh%ﬁg&fs having a desired
qﬁkﬁgggnts 10108] Nucleic acid sequences encodi ng
ant 1 body fragnments that recogni ze specific epitopes
can be obtained by techniques that are well known in
[01A2] ‘Rpe nuqgieis agid sngading thp pptitiady frrgmenioras tthengbealigaidao dirersly or via
a SdquendtaBiticach et |
s F PG SRR 388 &8k Uilr o DD o e
An é\ﬂﬁt%t‘%sc‘rfmf%’égxg ugleiecidprauendsy eRORingrthesg types of fusion proteins

art el linoamah tRRIVal 6 Fitthet BoMe@UR the RkiGpiat 1 Vel Y,
Fab' expression libraries or antibody phage display

farar, can, be constructed to screen for antibody
(0116 BBl AR REm S B GT S dyes T boadamdo cither the
NnercC-¢érpimei of tenoodilagsubhait ashpdsed yf DIORA B/ADNwhiRfthe exact

r Ly V. a . sequence that encodes a |
b L0 Sep bl P B RERUERE BB ERSRG? i
(oDmpRngAt: postiiyn) \Ehh edditiohal pmiatuaridipsiducd @by calpise a peptide tag,

BReR ' t f_ fusiaon proteins are
: S\?\%Ig‘llll P Kn owhggﬁag g’glgret%%ﬁgl t(%s? g’g‘?\‘"? IeRdre '%f“(ﬁ?cg’é’ aé“f%c‘lzm‘e% a
hopgng, adexing aneptifle frga A membraneniptedicting peptitdot dtherafanctional
pré&Bine0 acid residues maybe added to either the N or
C-term nus of the nodul ar subunit conposed of A/ DDD or
fusion siite may depend on

] re the exact i
OB Mo B bG8 Fieamabiiaat oo psirest BaFboal are well known in
theGut. eTerfavilate porifiedtionn therstablyiathcRaSstrub@Rs mak @ntain suitable peptide
tag?ggicil a8 ﬁﬁl FrdG ggquaegclzéj of (52 59@3%1@%@&@% Ifgc?lit%teptggi' ngr? fication

with a relevant affinity column.

[0112] A exemplary expression system suitable for expressing the constituent subunits of
the stably tethered structures is the pdHL2 vector, which has an amplifiable murine dhfr
gene that allows selection and amplification by methotrexate treatment. See Gillies et al,, J.
Immunol. Methods 125:191 (1989). The pdHL?2 vector provides independent expression of
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a signal peptide, a cytokine, an enzyne (for exanple,

a pro-drug activating enzyne), a hornone, a toxin, a

pepti de drug, a nenbrane-interacting peptide, or other

functional proteins. [0111] Methods for producing

reconbi nant proteins in a desired host cell are well

known in the art. To facilitate purification, the

stably tethered structures nmay contain suitable

pepti de tags, such as the FLAG sequence or the

poly-H S sequence, to facilitate their purification

b péned thiat bvsepiraly botitiofled BY HidImetalddddnife SRRIBRAINA IgH
$¥ession system sui tabl e for expressing the

BYREFTt uent subunits of the stably tethered

structures is the pdHL2 vector, which has an
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subuni ts .of the stably tethered structures. o
m@&ﬁ]‘@ﬁ' o yRuchingraidgesters ghtagldehyrde and thediken Conjugation of agents
toahd stablyeethered SniitarBOpReirably 66ésoe SighiFithaNhftdtt 8% 288 vity of each
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ar.boxyl. hi ol hy.dr oxyl gr s in the .
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tethered construct or any intermediate in the formation of the stably tethered construct. In

0
o

addition, cytotoxic or other agents may be first coupled to a polymeric carrier, which is then
conjugated to a stably tethered structure. For this method, see Ryser et al., Proc. Natl, Acad.
Sci. USA, 75:3867-3870, 1978; U.S. 4,699,784 and U.S. 4,046,722, which are incorporated

herein by reference.

[0116] The conjugates described herein can be prepared by various methods known in the
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mal ei m de- hydr oxysucci ni m de esters, glutaral dehyde
and the |ike. Conjugation of agents to the stably
tethered structures preferably does not significantly
affect the activity of each subunit contained in the
unnodi fied structures. Conjugation can be carried out
separately to the nodul ar subunits and the subunits
then allowed to assenble into the stably tethered
construct, or alternatively conjugation nay be carried
out using the fully forned stably tethered construct
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Appli&86is ofiNaitechl ' ' : Phaf . i
p%lga; Sﬁ%ﬁl . (1%99)&,0%%%0: ?%E%H‘ﬁ%%’&md%é? éjsgtll?’a '.S,‘ 5’16%?’7 08;
U.55, lgﬁg anéié‘@@f’,sz’%ﬁf"l'ﬁllﬁ qggation afidibgdied or Bladingmolecules to

lipds6ines (1B . tar@dted Zarfier i ; r .
Slp(zogsﬁ) 1 gé?% 346 T&%ﬁﬁpﬁa {é? °3‘?49?‘?‘%F‘8§?&%§‘§“F.@9n described.
Spl Fu Pordds, Biadrugs(200Dol53315-2249 X309l Wil Cagess Ther (2002), 1:337-

3465 Tofehilild al L PiBe. Watd/ Ackf8ei. 8l AL2003 2 9036008600 Bally, et al., T.

. aLli,6l.es. or nnhanocapsul es formed from
L‘P%%%?Sg? % .5?25333 ‘?Pﬁ’t"gF‘& g @ha‘ﬁ}-él 9993.6409173¢&J Lundberg, J.
Phagn%x%@;re;}weg};?x ;;nﬁfmgundmawgel £ AMECAnOASH Al 1RLiAT 998 13: 453-
461Nan?)t 2 firiol dg?/ 1o ;éf"o‘iSé’gﬁﬁgg’omﬂs‘lsfﬁﬂg@%9%}8% and
U.SgSerizl 20 60/088,284), fHled Huis2 | IB7 ; Alh ebstrcFereficds 36 i84dkporhR herein
by reftidndgat i on of antibodies or binding nolecules to

|1 posonmes to forma targeted carrier for therapeutic

or di a(igenos_ti c agents has been described. See, e.g.,
101381 {\yiide \arighy offliagnostie and therapaticzpants Xen bt advantagdduisly used to

fornCairwenjugites of #HeQeably tihdR 4 structures, or may be linked to haptens that bind
to a recognition site on the stably tethered structures. Diagnostic agents may include

radioisotopes, enhancing agents for use in MRI or 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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346; Torchilin et al., Proc. Nat'l. Acad. Sci. U S A
(2003), 100:6039-6044; Bally, et al., J. Liposone
Res. (1998), 8:299-335; Lundberg, Int. J. Pharm

(1994), 109:73-81; Lundberg, J. Pharm Pharnacol.
(1997), 49:16-21; Lundberg, Anti-cancer Drug Design
(1998), 13: 453- 461. See also U. S. 6,306, 393; U.S.
Serial No. 10/350,096; U.S. Serial No. 09/590, 284, and
U S. Serial No. 60/138,284, filed June 9, 1999. Al
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%%hhﬁ |soto |n t he general energy range o
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[0122] Therapeutzc agents mclude, for example chemotherapeutlc drugs such as vinca

alkaloids, anthracyclines, epidophyllotoxins, taxanes, antimetabolites, alkylating agents,
antibiotics, Cox-2 inhibitors, antimitotics, antiangiogenic and proapoptotic agents,
particularly doxorubicin, methotrexate, taxol, CPT-11, camptothecans, and others from
these and other classes of anticancer agents, and the like. Other cancer chemotherapeutic.
drugs include nitrogen mustards, alkyl sulfonates, nitrosoureas, triazenes, folic acid analogs,
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Ga, 68Ga886y, s9Zr, 94Tc, 94mlc, 99nmlc, or 111In. The
sane chel ates conplexed w th non-radioactive netal s,
such as manganese, iron and gadolinium are useful for
MRI, when used along with the stably tethered
structures and carriers described herein. Macrocyclic
chel ates such as NOTA, DOTA, and TETA are of use with
a variety of metals and radionetals, nost
particularly with radi onuclides of gallium yttrium
and copper, respectively. Such netal -chel ate
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agent C an Cc
Mew st @ew’aﬂf@nmgl (1883)olt 30k arB srdemas(éw»akw (1985, 454380; Oseroff et
al.SPrak! Madl. A dA8r €4. @ék%?]@)w)% 8T, i %A Plofoch3m. Photobiol. (1987)

t her apeutical ly usef i
46:83; Hasan et al., Prog. Clin. Biol. Res. (1989), 288:471; Tatsuta et al. , Lasers Surg, Med.
(1989), 9:422; Pelegrin et al., Cancer (1991), 67:2529. Endoscopic or laparoscopic
applications are also contemplated. Endoscopic methods of detection and therapy are
described in U.S. 4,932,412; U.S. 5,525,338; U.S. 5,716,595; U.S. 5,736,119; U.S.

5,922,302; U.S. 6,096,289; and U.S. 6,387,350, which are incorporated herein by reference
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conj ugate can be obtained by incorporating a

phot oacti ve agent or dye onto the stably tethered
structures. Fluorescent conpositions, such as
fluorochronme, and other chronogens, or dyes, such as
por phyrins sensitive to visible |ight, have been used
to detect and to treat |lesions by directing the
suitable light to the lesion. In therapy, this has
been terned photoradiation, phototherapy, or

phot odynami c therapy. See Jori et at. (eds.),
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ThRérapb@iONAneO Pl exes for in vivo applications (Nat
| 3i ot echnol . 23: 709-717, 2005; Gene Therapy. 13:

194- 195, 2006 ex e of an a4 construct of use
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orally or parenterally, such as intravenously.

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

and on the intended effect. For example, a lesser amount of an antiangiogenic agent may be
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delivery of RNAI, these constructs may al so be of use
for targeted delivery of therapeutic genes or DNA
vacci nes. Another area of use is to apply the

technol ogy for producing intrabodies, which is the
protein analog of RNAI in terns of function. :

Ther apeuti c agents Pharnmaceuti cal Conpositions [0126]
In some enbodi nents, a stably tethered structure
and/ or one or nore other therapeutic agents may be
adm nistered to a subject, such as a subject with

reiRao: featie: AT pEm: RbgRRE. SUcRsS bfiutal gf e
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orally or parenterally, such as intravenously. [0127]

In certain enbodi pents, an effective anmount of a

t her{if2Y ?V%ﬁﬁﬂ%ﬁgﬁﬁgt be adninistered to the

subject. An "effective amount” is the anount of the )
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m@(fpﬂﬁﬁn{xﬂeth@l@&g@e, &Ei_totn%}c'ixﬂ"tnﬁk&:lﬁn@ n_&fdshfézf‘] pligdinycin, ptagarbazine,
revent or reduce its ast asi zi ng. e ive .
it HORO oy 0 TP OB e PP S by Kl g Fpplptioum,
viaBlasthR 4a hestRoradte,) Sindgstiie] dr@edsg anslbg ok daivative varidnoefthe

in the art. Chenotherapeutic Agents.[.01281 | n ceri,aj
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nat Qi id b eacgclovidnilberniansl e ramaotadine dmeikagie udmaexicidlen ampbétericin B,

use. .nclude, but.are not. limted to 5- -AG
e gl Erfiecton, Seicitamy s st el Brdidim, BalpdpObAGLA,
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ctino N r YD Gl N~ 0 hCl . .
oSS Py S SRS B R G RER i
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ald RS AL Ryt IRE AL BB dordEPL AR Vi, gIREAGLLCHApEnem,
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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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not limted to, acyclovir, al bendazol e, amantadine,

am kacin, anoxicillin, anphotericin B, anpicillin,
aztreonam azithronmycin, bacitracin, bactrim
Batrafen(r), bifonazole, carbenicillin, caspofungin,

cefacl or, cefazolin, cephal osporins, cefepine,
ceftriaxone, cefotaxine, chloranphenicol, cidofovir,
Cipro(r), clarithronycin, clavulanic acid,

clotrimzol e, cloxacillin, doxycycline, econazole,
erythrocycline erythronmycin, flagyl, fluconazole,
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anti - angi ogeni ¢ agents, such as angi ostatin,
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factors, interferons (e.g., interferons-a, -B and -y) and the stem cell growth factor designated

S 1 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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grom h factor antibodies, anti-Flk-1 antibodies,
anti-Flt-1 antibodies and peptides, lamnin peptides,
fibronectin peptides, plasn nogen activator
inhibitors, tissue netall oproteinase inhibitors,
interferon, interl eukin-12, |P-10, G o-B,
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respRCtive BICEPE®: - (3, and -y; colony stinmulating factors
(CSFs) such as nmacrophage- CSF (M CSF) ;
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thietapy 9r rngolgqnunpﬂ;erap@r(gpods (see, e. g Govmdan 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 directly
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GW CSF, M CSF, EPO, kit-ligand or FLT-3, angiostatin,

t hr onbospondi n, endostatin, tunor necrosis factor and
LT. As used herein, the term cytokine includes
proteins from natural sources or from reconbi nant

cell culture and biologically active equival ents of
the native sequence cytokines. [01341 Chenoki nes
generally act as chenpattractants to recruit imune
effector cells to the site of chenokine expression.
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[0138] Additional potential radioisotopes include g, BN, Yo, ™Br, 98Au, Ac, 1%,
133 71, 13mp, 9py, TRy, 1Ry, wSRu, 107 203y 12imTe, 122mpg 125mpe
16T, $"Tm, '®Tm, '7pt, '°Pd, 'Rh, '2pPr, "*pr, 'S'Th, 16610, 'Au, 5'Co, SCo,
Sice, ¥Fe, "Se, 2'T1, 25A¢, "Br, 'Yb, and the like. '
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with Auger-em tting particles. For exanple, Co-58,
Ga-67, Br-80m Tc-99m Rh-103m Pt- 109, In-111,
Sb-119, 1-125, Ho-161, 0Gs-189m and Ir-192. Decay
energi es of useful beta- particle-emtting nuclides
are preferably <1,000 keV, nore preferably <100 keV,
and nost preferably <70 keV. Also preferred are
radi onucl i des that substantially decay with
generation of al pha-particles. Such radionuclides

i nclude, but are not limted to: Dy 152, At-21 1,

Bi -212, Ra-223, Rn-219, .Po-215 211
{0391 Iy anogher 2‘.’[’?, odigjent Tﬁédéﬁs&"ﬁﬁ% f%%be egaré‘ee%‘éﬁéolneosﬂ%
ratioednsitizel haeqitrih bﬁﬁ@e@iﬁfﬁbaqygkncadsegmu@trs deegiesgribed in D. M.

g‘ S aPeGéoéﬁ‘g@%R'}% rmst pr %@ @L&ﬁg%gﬂ#gga EDIES CRC

Px[eﬁklﬁ995)thlobxsmqod>xppra€eﬂ(ll¢relmbnmferen@in@fﬁ en@ett he nore
prom si ng radi oi sotopes for radi oi nmunot herapy due to

[0'1116’] 'ﬁ']e sadif %gthé?&i Jﬁdchfr@tlﬁﬂqas %%Rﬂﬁé&deﬁdlﬂﬁhb’d &drribefothermal

artlc es and eC

ga on at ed
nqyﬁr@p aFtivagien ﬁ?ﬁ‘%ﬂyd’éﬂld’é’r‘ﬁ@lx Ipf.*eea# Hye AR 5 g I&(bwever, it will be
a&%&%ﬁ%&ﬁ@ kP QnmythrgEﬁH iagiufydoniigacs &é’di‘ﬁ‘&'f&tel euon firadiation

A e S A L b GA Lfo.5o

UfS! PO Nop4 628846 foRfa debdripgior bf thﬁi@neal pringplagFor example, boron

oA R B Bl T b e prr

caZEd:@ﬂ fukBéns @Adohdarit 26k chain§ 34 is WelBkndviBinithe 88 Rttachnrnt of

e AT s GRS R e ooy

gcbﬁﬂs dfithe ¢6bHarkoes ahdFondensBipnwith gings gq{l;e canies Thedatermediate
cozngtg'ﬁ-l%e 1% %?ég,ocoéﬁl%ted PR an t Rﬁe} é&?ﬁms&g&x{ &']tﬁg]cohjﬁ%ate a boron

, a radiosensitizer can_be used
aditdd is astivased by thenaldicutsemisradiagion apd qopvesied fo jadioactive atoms which
tGHt6 prétRide LicZ ovt-Aahge Seged i bed in
d%@%?%ﬁ%g%&&é erg r(ed. %5 e W
RADI OLABELED ANTI BODI ES CRC Press (1995), which is
KitScor porated herein by reference in its entirety.
[0140] The stably tethered structure that has a boron
[aadnip nchrioos chablodienenis emayf cncdrh étrtmntammgtqompoam gutablgrfor treating
5_%1 %@ﬁg\’xulteas&]q E‘gé ih% é%ﬁer?tf Qe kﬂs 1% ﬁ@ﬁ}i%t least one stably
VEer, i vant ag eo unti |
teﬁmned angere dfithnenmrssition gan@%n&%@q@éﬁfé fer adepistgion is not
(AP} 8ivey vidPid QiniGfary ChEAl 0% &s Gﬁ&ab&ehvery, a device capable

acc er at e%} using an anti body that binds to
of delivading et agmponeys thropgh semgpihegsgute a?aYA’ed%féu‘?qdpPPS fype of

a&ficd, %xsapgﬁ&@iroﬂ.ls sthial ‘foh&h&ral E@Iiv 3R |s?nné2ﬁ_h£tﬁs usdde iMjsct the
such as carboranes, can be d.to ant di es
RBPOREIE® B ROBEOL BRIECL A GXBUTIY 2 BEESBhs on
pendant side chains, as is well-known in the art.
[0A4LpTheRi tco@.i)onem&nhﬁ)y beipsckhgedatogether arisgpasatedinds two or more
am node t.ran, ,can be .ac
SRR g i s SpREEEHE Iho o REhl By vits Bli€contain sterile,
Iydiphitizedrforamlaniont bfa canpdséion thataré sitibledids wrenstitution. 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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conjugate is then conjugated to the anti body. After
adm ni stration of the conjugate, a boron addend is
activated by thermal neutron irradiati on and converted
to radi oactive atonms which decay by al pha-em ssion to
produce highly toxic, short-range effects. Kits

[0141] Various enbodi nents nmay concern kits containing
conmponents suitable for treating or diagnosing

di seased tissue in a patient. Exenplary kits nmay
contain at |east one stably tethered structure. If

the ¢ osi.ti ntai ni ng conponents for
Fﬁ’é‘m‘ﬁ?}n&agﬁ%‘ﬁnﬂn s%'om fornul ated for delivery via the
alimentary canal, such as by oral delivery, a deV|
(343hBhestably tetbered truciyes, Ficluding theirperieeates: May 86 &H“% frymulated
t@6d?§5 chRPb St SRR Sndiif dHd o mo%aiﬂi&%uﬁéaﬂy@ﬁithme ex&ﬁi%nts, one or

applications such as parenteral del i ver

mopmtdditiongLiagredisnts, prtome RERbIMaHAR 8E et T HeRt : GpnytyeAcgorpphished by

kS wifmSHRHE ol prepai ghaink dttieA 3efl B84 E, ﬁmeﬁwy deattive mgredxents
[01421 The t co onents @% ackg%ﬁ? ettgrer [ one or
(s S StE0IY 9 FS orfPRued ’é 9%
iR Bh hw@t gimatslb exdcipiehtal Berike pmyplbee-mwéred tdhiat is one
ont. ai er|Ie 0 Lized for
canpig afs Phfmpriicat B ket [OULTUANS cfip s arp well inown
td(lhbsd’inyheairs oSee;: egt, Anselen a., HARMAGRY Tl@rAsL PDOSACHE EORMS AND

(9 %%LI{’#RL\PQY g’??ﬁ&{, 581 éd’i%&rpﬁ}eg gz ?élﬁ' @gﬁm &Gennaro ed )

er contal ners | nc ut are no
REMINGEONS PHAM66EUEI?I€1#L SCIRNCESH éSm&dxthq{édqquP@bhshmg

d&,-lpﬁﬁf RS HBMRGIHRAS fRa&d and naintained sterilely
n

thé contai ners. Anot her conmponent that can be
i ncluded is instructions, to, a person usjn ki, or . .
(014d] heprofarad GRS oA LTS CERISUBH: fepsiibyd feein i
pﬁxfeﬂtkai decﬁbﬂefxﬁﬁ:&{tﬁubddﬂlﬁﬁtraﬂdﬂxc thedbmpositiens w111 be formulated in a
at es rther fornmulated to

uE ARET IV T TR LA e SRR osi b if esgpiation with 2
pﬁéﬂﬁaaélitﬁal@(ﬁ‘dcbpiﬁbksbmeBEﬁt Buch kBeipieaddrd inberghtly nontoxicand -
nérg:gérgg ! %gﬁtgale% %FE 1f(c?1 CXCIP{éa{ a.%‘sa? %\ o,tl{iﬁgeq' ] s;)rﬁlﬁgﬁ, de@flose solution
anmaamm:mlmumalwgnaqm exdpisuty etsch amfeqeé bgls methzltd%e may also be
ubetd £ g ?%ge? cx(:flpie%t is | g e;g}oép o/sabifik. h’?ﬁ@&cﬁﬁﬁxﬂ%w &ontdt minor

onj'u mxture wth oné or
anonsets phiadditiosstcicad supstandes ot erﬂ@neq isptepicity ami ehqnpigal stability,
AR RIeP i o Sl GirePmEBds PN Ruord indlyding oral
admairiigifainp.carg plgo \%‘PthRhtﬂﬂn to those in the art. See,
e.g., Ansel et al., PHARMACEUTI CAL DOSAGE FORMS AND
(643! F%ﬁl&%ﬁa\fmﬁi‘&ﬁ% cohiphising Istabl}ﬂe(hhﬁﬂ s&u&afds@eni be used for

LN T NN T

ChfHa}itioanfbr ﬁ:gmtmobae e piesersed inamétofosage(ford,) e. g‘hm ampules orin
oG rd SR SuiliPdn 64T Phetbt e T ipdslifon€ SHPASS k€8S forms

erein
as suspensions, solutions or emulsxons in oily or aqueous vehicles, and can contain

,.-

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

pyrogen-free water, before use.
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parental injection. In parenteral adm nistration, the
conpositions will be fornulated in a wunit dosage

i njectable form such as a solution, suspension or

ermul sion, in association with a pharmaceutically
accept abl e exci pi enL Such excipients are inherently
nont oxi ¢ and nont herapeutic. Exanples of such

exci pients are saline, R nger's solution, dextrose
solution and Hank's sol ution. Nonagueous excipients
such as fixed oils and ethyl oleate nmay al so be used.

[01%6? et %x{x&gxtﬁ?ﬁg el %@tadhfmx&c/?eg ExXi@ER. ITheTH bMBe saihﬁon should
exci pi ent _may caon anmount s of ad |t|

be s the REe 4REH:S tp A= PEAHEPDPH E51% fioc T f &gt $hbutd be
in #56Hid Raving d sugthiid pﬁm&d@wy M@pt%l@%&fﬁx&tﬂch as ph@hﬁé tris

e DR Dot B G isme st s ggnoentrations should
be BOHAReod 1 e@rmnm | Dhé formuptadsblutios halylajsotoohtadn @ shlt, such as

sodji SHloe Bx et B3PTAC g seoPrtsfiGr ok S A Roy Bt 'l bituve
amiolfttslacmbilizGgypest such as glyoerol, aﬁbemﬁn @rgl@iaﬂmbe deterpentna gelatin, a
rc%%rui’rlxe otr a gzﬁ? gi%)ex'?{m%rlxgg mgy gls? RE the egyc'st&fuc alammxstratlon of the

dose al ners, preservat
forGongiet cammmnition astypicsby ke cwuy twcf tortheee dgys mrqgv@h ifa

hut?lg%&gd Rtm o theSAH: l)t?d}pﬁ séc{‘asod t'e Qﬁe fad Hﬁ%’&ﬁ)ly fhicrdEstructures.

can contaln ormul at ory ents such as

Alespizeldi daily administrationrig usyﬁd/ éisualyyﬂmlgﬁﬁgtmg'é Py sither

intAIMhBENAL ih}e8lidh or ihBSvacORORfikioaNs can be in powder form
or constitution with a suitable vehicle, e.g.,

f t f 6
oG gbe ForBS R P i e d e a R SR P PR TRE Op Py Ster
pathtekdl @orited. leﬁﬁve%hdiH ladmirigration iiag bbajyg:enﬂﬂuqmdsl isfusion or by single
gwgtmlggﬁfgseeg? EJleghc%gl U5 u%’i%})to e a%hbo%ess%r 1 'ngxul a antt&egag%e applied
to ﬂiea:bmoaubﬂsaahd:r;bedhemm alol gend:xal‘ figrdosagsofas aphmahmle

| ris “5< u§¥’% e ord o fﬁﬁ,ﬁ&? o 'r{%,ag{)wﬁk {zix?td@pé?ﬁﬂxg upon

e eoncENt I ons s
sucﬂﬁfagerscﬁfs the naﬂeﬂf@@am&%‘l@m Heighinseatgeneralohedical rondiion hgdbprevious

LA Ay B SO T 550 e
actafef:egltedmet thatrip inthe singg of frop) atiopt hiedepta20snefkg s a single

mt@v&‘f&fs%ﬁxsl@}\ ba‘i%ﬁgh @}o%é? Bihigher dbssif a%ogﬁﬁ‘% be ergﬁ"ﬁﬁérb@ as

protam ne or salt of protam ne e
cirrpstaten dxc@}est'%lw dOSRERTIAY PP eRePISH 35 Po3ded TOF amla,t%‘ee per week

forRIPeRLLs, &@fér&ﬂif wéecﬁérlvyem WY&y addMRorePréflradey, dﬂb@per week
or once | f humani zeg for of the_ ant E&g}};

for Asweekss Ifan%ﬂﬁr be E“'F’& lest Fraawntipy %}m 8% Rerather W several

mo‘Ntﬁse ratdoVie Yaayds yexaqhmughsfhﬁatd @Eenterausafea w1ﬂUSpiﬁbﬂ>ﬁ/ate
amnlsératlonls to‘-ﬂ .|ntra scul ar |gn

adigstment pENS S0sR Al 5p Varigrs PPl ephedimehio e may

rax{ge fRchT 00 Bt 500y, fiora zmmmoosugz(ﬁ:dnale@wsiqooang,h’yormn o@to 250

o b Bl 8 o SR B p e, B g e £ SR,

antibody fragment or fusion protein administration.

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

polymers to complex or adsorb the immunoconjugate or naked antibody, for example,
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or multiple boluses. Methods useful for the antibodies
or irnnmunoconjugates can be applied to the

conmposi tions described herein. In general, the dosage
of an adm ni stered i nmunoconj ugate, fusion protein or
naked anti body for humans wi || vary dependi ng upon
such factors as the patient's age, weight, height,

sex, general nedical condition and previous nedica
history. Typically, it is desirable to provide the
reci pient with a dosage of the active ingredient that

is.in th nge /
gt B P35 R R AR AL oS Bt ot
stearghaid divsa gad @3@0 ATig- Set_" Skirivadd eteal .o BiodEechnology (1992), 10: 1446.
The kit gﬂefe'ag«‘ee&f afl i hEconfilate SQRAEEY o BSch SRS paRis upon
needed, for exanple, once per week ™ for 4-10 weeks,
therraslepul iy Weight of thsdmmpynerorppgateon goikedy, theqmmpgof
ifnehEdcRRghte, MFBEAPRIhINRRE matri), afld RIS of AispétBed pHrdled)See

given less frequently, such as every other k faor
Sskarasmst al.Biephg. I GRESHSS alf; fhgr9ed g %ﬁ“l’cfﬁ\p@g‘&ﬁ solid dosage
fRHsI 2081 8esPAbANE Andé! ef SIUFESARMACEWE@PIT AP DOSAGE FORMS AND DRUG

rLaVERT STl Feriteoden 3t ety Sordngifbrtiffage o

REAINGTON OPH AR A CEUATOA IS CIENGBS; 0 8thtRalitR G0 avk, Publisiing

00 to from 250 .to 500 ng, from500 to 1000
C%EFEBYI%Qﬂé?ﬂggﬁﬁg§%ﬁﬁgﬁﬁh %?Zantibody, ant i body

fragment or fusion protein admnistration. [0148] .
(03481 et puposea Pl hermhndbe epppesyian is admiitered to ypammal in a

u@ﬂ{;ﬁhﬁ@ﬂxﬁm&%&{b&t AlSUTRHIO SN R RS Sap&itciAa Eidhostic
ma be.agplled_to the formul ated conpositions . i "
mpshaedsidisslosedasrein i useatly p spmpar| altheugh naghumangipimelybisgt such as
nidekth &Y, st Mg@,uw?séshﬁgﬂsgﬁaﬁf coWsOEIpARS Tidelae or Fidey idlso t O
conpl ex or adsorb the i mmunoconjugate or naked

coptemBlRd. for exanple, 41 matrices of

pol yet hyl ene-co-vinyl acetate) and matrices of a

[@X50y Ak peiblydetherep strysrares disclasedsttesein ars racticglagiymsefud frothe method

o SB35 B THA, 0Me e i PY SEUNGL08500254 s
o 2600 pititted Enwrnetheiabp ¢f Attognmene Piserdess wiing dateordies that

Q Aolacul: i ght: i i :
1 Al B D) Ui
contatping subk bindingisfructyrrg armprefarably admiisigsed ingrgvenously or
ixgga[xﬁﬂ]_s%%l_%ﬁgatsae@ose g@t@%mn@ AdminisBh@6H W8y aldo bd BBhasal or by other

herwood et al ., .supra. O her, solid, dosage
npaparenterebrogies c The eRmpositigns anayealsodre admpnjaied s siqragpheres,

1iﬁ%£ Jr SRVYBmANEh doTate @BV )6t PYSSTIEDS, in Sérfaifrdliduied fheluding
Lea & Febiger 1
R

==

990), and Cennaro (ed.), REMNGION S
MACEUTI CAL SCI ENCES, 18th Edition (Mack Publi shing
Conmpany 1990), and revised editions thereof. [0149]
[631] (Tl pompssitidnstrhayr gpgdministeredorpassdsol trachisve localized delivery to
ni St. u
Pl T BE W BuL BB of Pabnagh AL I0EE BlGRLwbon propellent
stspensipe oeild banstddiSeygivgwbnlizers preferably are used in preparing aerosols to

minimize exposing the stably tethered structure in the compositions to shear, which can

result in its degradation and loss of activity.
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met hods di scl osed herein is usually a human, although
a non- human ani mal subject, such as nmamuals, cats,
dogs, horses, pigs, goats, cows, alpacas, |lanas or
sheep is also contenplated. [0150] The stably
tethered structures disclosed herein are particularly
useful in the nmethod of treating autoi nmune
di sorders, disclosed in pending U S. Serial No.
09/590,284 filed on June 9, 2000 entitled

"I mmunot her apy of Aut oi nmune Di sorders usi ng
Ant i bodi es_t hat Targﬁ B-Cel I s

mﬂﬁ@o‘“pﬁi’?ﬁ‘?& d&hs gpsageof, ?%WOBWP ALY, %Egigﬁng upon such factors as the
pa@iéﬂi‘lﬂ%el Wweilght, height, sexn gﬂ'@rz«ﬂ ueddidal adidﬂgpn&ﬁld pedvissnalieal history.

PxIP r ab;fléfrgtﬂg}}wg?s }) ytt%t%%ﬁ gﬁé re 1s administered to a patient.

Admi ni stration may also be i ntranasal or by oth
[0463pEymeallys Hlis desiralds to prawide dhaygsipianbivih #a‘ysa@leéw pin the range of

ﬁ@ﬂ%gﬁ%%omﬁlg@ng SIRDEEELS tethéred GSRIRE, Mho@sLTower or higher

mcroparticul ate delivery systens placed in certain

dqshes Hea map OF gt BORTCURB DTS diHalec SHBBRICE phfiesaEgyinclude 20
togﬁlo@%mlrgrﬁht @fn?ﬁcub erdiR6& 20 to 500 AGIMgRVE Proweil pef aske, 20 to 100
elivery to e s er _an_agueous, aer
e s doce 10 Ao e B SRS 18 G 1 S fitierams
&e&&k PedtseiSBrthe aaawnﬁﬁ&a w¥Hezeths cpmpbstiabtompaises algwcbnunhde, the
ari aer 0s m ni e _exp the sta
adragharu i st pimifenRist BBE s RE N s’ Biadt AR e bypvoen 15
a0 mIOgSIdl 4ndi30 mCis 20 egd 3@ atCipor 1mhd|2038Ciof activity.
42 [01521 In general, the dosage of adm nistration

: aH Avs@:{b‘( %ﬁ&?&%ﬂ%&@m&& l{Q Q rdB&tRlide ﬁ“‘pakfbﬁlaﬂy effective for

ent' s age, weight, height, sex, general nedical

maaobfiak lihmpan Afigr ishagdoren deterpined fhag t‘t‘r‘r%tably totheredrsipetpre i
10% fAaat bﬂaoxd:ﬁ&% iRfectidiR siibAal aysutaﬁtcb Bigher dulséd\GiltHE &bbﬁd

mnistered to a patient. 531. Typig
otk 850 B0 Mo SR T S o Lt e FCH per dose
fdrS“Y prishect &MANO] perfdodAPRY efl tasedaQ 70 ke pdieatweight, are

he 'stably tethered structure, alfhough |.ower

inﬂﬁcgfﬁ’e rinjegtiempay Re WraxenAys ial in ati6, ntrathecal, or
infrabSutan Iés; @‘aredteﬁdlm @ind X repeatdd. domay be advantagdeusXHor some

ﬂl:??ﬂPﬁSS 88 n'mt fgxﬁlﬁp%eﬁ?t"b‘ic?g éf?)sej O&,tug Tdﬁﬁn%nﬁ Fﬁ?r mlcroblal toxic doses

withédttistalpesffaaag a pRipottivnkDiddreasd inirgdiation qfrmtmahspms
dose 100 to 1500 milligranms protein per dose. In the
f@h%?&%ra%ﬁ"ceag%&@ PHRORbial REknED Hﬁ(ﬂuﬁ&s gfhnulocyte-colony
onuc

dosage may be neasured.
stnnullanwfacmég(}@sr’ﬁ)t grenglgge gractphags-srlony atw&faﬁer (GM-CSF),

r%ﬁ'[r xéﬁhroﬁ{r?%pﬁgmﬂ%d tHOi) hith #%hot cBEmAANy BAkéddo.the stably

[01541 A s t et hered structure
et e Em A KB P el REfign of the
cothpstd| Ak&iBataRYy, siihl fpentstmdietse dieledde tier stabe thtlidied structures.

the stably tethered structure is |localized at one or

[(ﬂ%rgf f[‘h% fgli%g%) tgtﬂgrea e&u}.eg ir?th%%z)i) ESthat Q%%Qﬁcu%?&ﬁitﬁle as

pretargeting agents. A exemplary structure will consist of two scFv or Fab subunits as a;

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

bound to a functional agent, such as a detectable label for diagnosis, or a therapeutic agent.
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conposition, generally from20 nC to 150 nC per dose
for 1311, 5 nC to 30 nCi per dose for 90Y, or 5 nC
to 20 nCi per dose of 186Re, each based on a 70 kg
patient weight, are injected. Injection may be
intravenous, intraarterial, intralynphatic,
intrathecal, or intracavitary (i.e., parenterally),
and may be repeated. It may be advantageous for sone
therapies to admnister nultiple, divided doses, thus
provi ding higher mcrobial toxic doses w thout

f%%%qd%ﬁ?&%% { g[‘ha[ 8‘1‘%@ %ﬁ\'? w?lk P]% z?xggrg %f’ g o{h@r %%t?ﬁlé&gds of
uging blspmﬁxbaraiboéngemas also Pt phachiess), usgwgethg $tgb;lyﬁq§hq;g<|l @tnsy:mres These

mSeMoﬁy Lﬁ sfs %ﬁ& ﬁ[erz( r@ﬁ) fi H!! éggéfﬁﬁll Cg circumstance in which

macr o CO ony Stl act or

amlmdmbem agenty haverhesmagﬂcfpreéxmos&m theﬁ%pyr iAsedisappsedfpelow,
bﬁf)&xﬂ@ﬁeﬁbﬁgﬂt%@bl}yte{h'eféﬁ%gu&ﬁreﬁ gsais%meymhhﬁ ¢ BRGame purposes

ructures, may adm ni stered before, during, or
agbispacificfEValEni ISP i on of the conpositi on.
Al ternatively, such agents may be attached to the
Ustsafok Trbatinkvat afd Disgiokist spplicafiodongt inhdvinggirktargeting
tethered structures in the alb format are particularly

uﬁ%‘:f i aBS taﬁgfe@ el nels) u?&&ﬁﬁ%the& ceeg%gala@% s%ttame tf&rlﬁe ina

consi St two sckv or subuni as a2 th

wideepristyefi therapsptic gn¢ diagrostie applicatiensghatutifipe aniibadiss gf
nﬁﬁlﬁﬁo&aﬁ jupafes avtbadhdt r&?n& préadgetthd) %r%ﬁaﬁple%@hmm‘ﬁld@ﬁbmres

|speC|f|c trivalent structure is first admnistered
crob@De BB ETEP R} BHKN'\PONRBIch el HPrpogicaeR’ Phgre sicll 8 structure
AR BbnjugAatd @wdadbmoasimzm@hmtgeﬁm intthe &dinegander iaf thakipyhusing a

t o hagqueye 865% QR,]% Sth%l S?%}yog t | onal %E%B%é?x?vanzed with one or
€ Rinctidktil hgentsmdtchalsle diagndstie af Mpcuﬁ'd’]ﬂ)p&lmﬁdns.d The additional

e S B o e O 58 v

using the stably tethered structures. These _nethods

[X58Y ngmtemmmd isrtbe nypyofmediosstive prd nenradipagliveadipgneptiqagents,

wiioh &b fi AR téfﬁgrwsmﬁﬂ&ésb Qgﬁa’ﬂ?@ﬁﬁﬂrﬁﬂﬁeﬁ% A8 Rstic agents
been us agnosi s or thera di scussed
atyethoss, use%foga@@nﬁﬁ%remmr@ﬂngs@%n tggrography (CT) or

ufiasSETdU MR T AEYits3hSI8dd) Sorllxiatiphes Hod-Bddidde v SRBRIsPSUCAQS @fanganese,
as bispecific trival ent structures Uses for Treatnen

irgp @ndeadphigiim, Whishh e camplized Wb spitghle Wﬁfﬂew@ ka3 EWE-DTPA

a[x@?t?ﬁﬂm%ﬂﬁ@th?ﬁ afal 69(:(0?&)%? raﬁflogi BEE ULE. Serial m%lasmzn ga9:> Im¢c¥ on
conJu e suitabl e faqr e variety o

cHben £5, 7DD, ‘i i mgbereien T ERiseD Braetite ot 11 ve

antlbodles or i nmunoconjugates and do not require

[qntsal Fhegetablygethpied stuctnyes maythedahel¢dwitle aradieisaiepa psefil for

d1a o%% e‘#{%g%ﬁf g{ntélh FAMsdioped m'rﬂ/EiKQQde ﬁxg&sﬁlrtﬂ&éneréy fange of 60 to

ment ere S structyr 1S
4dl§’ﬁJI€Rjétoe horospesifisel TR e, %Qﬁc{“ﬁanég@aag@msp G,y ez > T,

Wﬁ@”nﬁr nag, lztietzq yslumln G- ESG& Red Bpt FQdind the like, or a
A fernatlvely, the s g fethered structures ca

be
cambinatien thegpoki Bee: 618 le et EnlifeiqnaRsi e%g‘efmegng Jargeting Agents

vERAGMEuRL GED B ehGrOG. 1L BARASHd W B MBSR! ANS.S. PRfvisional

addi t i onal 18 68~ 94
Application No 60/342,104, which discloses positron 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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agent may be covalently linked to the stably tethered
structures as described above. [01581 Al so

contenplated is the use of radioactive and

non-radi oacti ve di agnostic agents, which are |inked

to the stably tethered structures. Suitable

non-radi oactive diagnostic agents are those used for
magneti ¢ resonance i nmaging (MRl), conputed tonography
(CT) or ultrasound. MRl agents include, for exanple,
non-radi oactive netals, such as manganese, iron and
p&m drfisSidh totMdifalbh EIQE’P)O MHeQpERCaIbA BlsS wialydolfer Bhedpiat e
such_ as_2-benzyl -DIPA and its nonomet hyl and
diggnosisiie idgntity perylaeoplgsic fmors.gar j a1 No. ~ 09/ 921, 290
filed on October 10, 2001, which is incorporated in
[0166] Ininbthet gmimdimedtahestelly t¢tharsdstnithwesmai by labeled avithgone or

t L . . W i il . | .
Pl AR SBPbeb el BEL R | p et Rt il osts, whic
iniofudé Bekenittér Gench as 'Re>B/1E8 gy Guafig, BSr,60C.{ YAes "ol IKEPr, ' Sm,

naaL.e SREChhH} cakdyy, 184,8F 180 ; iy, 125
e Hog Y- el 84%3 e o %}Rgﬁ%iééggﬁn%eﬂx%ﬁ?s% * 3’”’ b
760 N3 PP AP, 3% THE), 3¢-emitteE(sud8ed "pu. 7B, 3B, 1 H9RE R,

and the like. or. a conbination thereof. See, e.g.,
2ﬂé¥¥°&%ﬁ%§%¥@£ﬁﬁﬂ?§g¥?on entitled "Labeling Targeting

Agents with Gallium68"- Inventors G L.Giffiths and |
[OM6 3] Tha-sibly tethespeistrycires gy e pesddpr MRA by linkingp opgor more image

et%%é&ﬂ% a@é&, gﬁ&f@%ciﬁaﬁingﬁidt@ E&% Eﬁgﬂ SnRdtale BilEdial Fom3Ih€ Broap

, S , amic an e e, r. |1 I N u 0Ses,

cqntsEPEet %’F%*“éhifm’émnaayeﬁeérli ﬁfém@‘ﬁe irpf (1, £l (L gt D,

coplt a?,elgeodﬁﬂ{unm aﬁmagbﬁ\ @iny g'herzgh@ tmg),t @idoEsiuai (), vanadium
co ute 0 ra SITTI N SS

B TSRS (b g S5 LB, S5 o sy

tet}{&cfdlaﬁﬁlteﬂwdsltrﬂa@/ beckisad failgadoand theaging lyy linddog to one or more image
neopl asti C uno

s. [,0160 ngt.her.. e [ th
heaing seafrsns pp i mpiet S PO RAB TS Regib s M
tedRtiGud Adi thapreparations of apitedies ebnjhgdtat tolanNIR henhancing agent and is
. neoplast.ic or.other rapidly dividing cells, which
’WW@BWS“&I‘H‘? Sﬁ?‘ieiyg‘?ysre(fg‘%é "as 32P, 33P, 47%e, 67Cu 67Ga
89Sr, QOY 111 Ag 1251 131L 142Pr, 153Sm . '61Tb, 166
[0462] Adamyional pretgin, seBRs a togia, magbrpsesentifythe stabltefhsred structures

Sl 1840 85 thkP3édksor for eith
‘“?&%%&%?ﬁﬁ%ﬁ@é?’émﬁ? t %%? ?ﬁ%ﬁ&gg 212§% %I%Bi sor Tor either

cammient of thalpinary cemplex by Bisng to ither RN op A2 iyhich is then
cSihEPHith b QkBddngTdit toaRippsdiediior egarfile IGbIADS of Fyb/DDD2,

used for MRl hy linking tqQ one or e | nmage .
PN E T AREBAYEY: SHIOHoR pratsia arne BaRbIbs BLesgine structure to
sdred & SprealrestreAf amitht Resulinpup is @oidailbt paigd ofittchsuiablerB. Toxins
(1l manganese (1}]),,ifon. (111l),..iro 1 c
ek pnd b o i rogatd gl PRjel phite, bohBlfeatd (pdeihse 1,
SeahFbédsnal(ehtekdtoxint A epdiesweed hitiviral patiinh,i gelonin, @ightherin toxin,
vanadium (J1 terbium (111 rasium (J4.1.1).,
PSRRI PR o EFpieops duecfbliE] (8 (. Saplehc o o con 1986,
47:641, and Goldenberg, CA - A Cancer Journal for Clinicians (1994), 44:43. Additional
toxins suitable for use herein are known to those of skill in the art and are disclosed inU.S.
6,077,499, which is incorporated in its entirety by reference. Other functional proteins of

interest include various cytokines, clot-dissolving agents, enzymes, and fluorescent proteins.
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tethered structures may be used for ultrasound inmagi ng
by Iinking to one or nore i mage enhancing agents
currently on the market. U.S. Patent No. 6,331,175
descri bes MRl technique and the preparation of
ant i bodi es conjugated to an MRl enhancing agent and is
incorporated in its entirety by reference. [0162] A
functional protein, such as a toxin, nmaybe present in
the stably tethered structures in several ways. For
exanpl e, a functional protein may serve as the

(E!V 6@? WigP¥rotiéd i%'atrﬂé?ﬁod maﬂ Bhe(ﬂflasthb Glsbi‘d%a{d’a Wtﬁ?&

using to either or is th
A Qi PR t0ithe Fukets gf@!(ﬁ‘ﬁ oSy F%@Pfgg@‘anﬁag é‘a“%'r‘fe as fpscribed above,
wheAd R i&st &ﬁ%ﬁ@anﬁéefﬁhﬂﬁ@@ﬁes bxﬁ&ﬁtﬁ Qfi khiigdn)selected from the group

Al ternativ rot e fuse
PR L G Bv ALt Slph-/BoRtotein £ At e P e for A3
adfibdyBa 78R BrEBagtigen, €AQRS) daftﬁxlxdeynHBﬁirﬁ(edmgeﬁ KCEACAMS),

GHAG A" By, (BYaths, 3, CT3Y5, ROISEH1R b3b, T 280, cps,
C$12§p ﬁ‘ijCﬁDBE,I CRIR, €050 KDTV4ACD[79k ST CEdﬁS \dotar-specific antigen-p
§ glﬂ&FI{g %JGS’“LQEGId bppltt qut_lg %o%ﬂ: Pecept?!s W&Pﬁu-DR, human

Xin eudohopnas endlot o
cﬁ’ascnran gorairoopin, Be ll-2( WOEEI -8, iuspligike gem@h@tere KiSet-aptigen, KS-

ng'l 46‘1/%?(}5 JcrofidEd ﬂ’{hlglgg? £ c#oﬂ1 i) 14 SR el Nf@CZ MUCS3,

toXi NS suit or use hereln are novvn
MUCHhNEA66{NGRPFINCAQ mecrpsis agtigengy antigersboupdedry p33. BAJI-4

aﬁnQJdZn &%&nt%&hh'f&twﬁwsﬁ% adi@ Pnbdphhthse, BHAL Psm Rss, S100,

ef erence. f unct [ onal proteins of | i nt er es

TIRS TG %ﬁr@u Enepv%% Eemsen-BredFnesdd anf ﬁ@nsa@gmrgecrosxs antigens,
tERSNUAERR A Bcégtole) B 08 Abroae&ing MEGF 45—15&0&5{’génﬂrﬁﬂlgmgenesls
rOV|ded is a ne&hod of treatin neo gstlc dl%&Lg&J "
“i‘aﬁk%f’ 3 PjjeRgENe P KT APPSR ETF REP of6F against receptors,
suSIRHETR AHI-RI lagd TRIATEIRZ] abd el ngmﬁ nlthé ait.e(Sks, €gs Gebtallis et al.,

o LGl dops Lo Diehgehats by S of g Sfhio-s) suen

a6 0b&di St or fighghients aidydie wsed nlpie asim doXbimltiphavith anti-TAA antibodies for
fetogrotein, A3, antigen specific for A33 anti body,

CRACeE TARK, £3_ant i gen, .CAL25, carci noenbryonic antigen
(CEACAI\/B) CEACAMG, CD1, CDla, CD3, CD5, CDl15, CD16,

[ Thepeeplastipglisordepmay Tepeipoted Gopsthe ersip, cogpigting efwecinomas,

sitdthas, %ﬁzﬂ’m %ﬁgﬁom&%&a&ﬁ; 38d n?éﬁdbﬂxép Eﬁéﬁxbﬁ? types of tumors

anti ge
thas I%Yé’er‘é‘iséfﬁf‘ &t udqm?eﬁwphﬂﬁueﬁe‘ﬂmraa Aeste Fyelagipots leukenaia,

bR dhRkF, BRIakY cahéer, édrw@al clahc& chHmBlyrﬂﬂh%U}ﬂJleﬁkekﬁa chronic
growth factor, KCA-an

S'1
%?gfﬁﬁ%gl@tﬂmmﬁonfsﬁalf Aedre ngmnﬁiﬂak( emggg%@éim head and
nibiC8ancedyHodgkiNCARRphoih ding duﬁaapmemﬁmml@,mgemn s

ant en bound by p53, PAM 4 |bod Iac taL tate
b TRe CAEL ) can b LRRRTEREC roR IBE Poqngpppros

cE&&,r #6d ibidary bldddier cahe€r. TAG 72, Tn antl gen
Thonmson- Fri edenrei ch antigens, tunor necrosis

{?‘pﬁ] 90 {:rov[d%@%sg:}n%ﬁxyg%ll fredting 8R-C&Pmaliifialcy, or B-cell immune or

onec 1 A-anti gen, an angl ogenesi s
autoimmune disorder in a subj ect, by adrmmstenng to the subject one or more dosages of a

therapeutic composition containing a stably tethered binding structure as described above
and a pharmaceutically acceptable carrier, where each antigen binding site binds a distinct
epitope of CD19, CD20, CD22 or IL-17. The therapeutic composition may be parenterally
administered in a dosage of 20 to 1500 milligrams protein per dose, or 20 to 500 milligrams
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mar ker, an oncogene marker or an oncogene product.
Anti bodi es agai nst TRAIL receptors, such as TRAIL-RI
and TRAIL-R2, are well known in the art. (See, e.g.,
Georgakis et al., Br. J. Haematol. 2005, 130:501-510;
Mon et al., FEBS Lett. 2005, 579:5379-84.) Such

anti bodi es or fragnents may be used alone or in

conmbi nation with anti-TAA anti bodies for cancer

t herapy. [0164] The neopl astic di sorder may be
selected fromthe group consisting of carcinonas,

pro&fd f& WS¢, 0d RO TRD, millfﬁﬁﬂl@ PeSteinlpeti88] The subljiebt may receive

| it
RTINS W T NG T S—
dosay&l a@en@ wsod xﬁimgmna protémrpar gtoseamexese ibethad, a salnf@ction of the

bm glsbgatﬁ canc%{}ﬁ%%({ a raélnglc)crttxv%¥solt e, S%%K ggﬂz@ 33? mg{] |6TCu,

'Agsph HSe 4, ‘@an 5r’Sm,’ hﬁa(’f‘sﬁm,d hhadf?%a‘ﬁ“ ; 1¥Re, ¥Re,
znzli-lo@hg an l’“ﬂp,hﬁﬁ%p dmgccmcggmblgﬁgﬁlt{‘&g& t hyroi d,
Son- 'y obvarian cancer, pancreatlc
cancer gllona nelanona | iver cancer

[0166hAkse preyided i ?WW&@%@%@&@O{*@%% ° Igﬂlgnanc% or B-cell
iR bidRebiln$n e ARbRREH é3§ub§é}c€ 3yl ddchisistBrisetol th&&kﬂjeda aRltanostic

or B-cell inmmune or mune di sorder in a su
corpRpSHIARAORISUTEE | Ao 6o bHE LU GHE SheffuPeh gRLarending st
bin@é a axsnhh@bawﬂ@wo mmm, Cibaa o a0t 3] mpmnmnaﬁlwacceptable

tet i nd* ‘?% %g{;eéﬁ as de%é\rs{sg té\blgvseF a‘qu 8y, 7Cy,

re ‘eac

67Garﬁ*‘Gg;e‘ﬁYb?9zd?‘ﬁ’gc $tnee®Biradd'ia, ‘aﬁl,s‘f‘ﬁl e, Blepfesia, SFLu, 2P, i,

Glgd The
and e 8 BETERPEI et h P ip il BPSHCE o PEFAS 4B
abole0 (I‘hmaplblmgtlmmlscpmy be forgptrachesative diagesis v i§@vify occult
' 46 protein per dose, or 20 to 100
nm@qsk’%géﬁér% protein per dose. The subject may rece| ve
eated parenteral dosages of 20 to 100 mI r.ans

[Oléi’g{‘\é‘iorpfﬁ@ﬁeqj’@ééne%?d fos deiseiing prfiagrogingp B “eelkmglignagey, o B-cell

imind & akaRintink |disBF R P56t rb)pﬂmlﬂ@ﬁaﬁng toheRasiect a diagnostic
net hods, a_sub-fraction of]

the binding strugture
compposftignefoptpining p stably Aetpered binding LHcHpe, fpch ande r@é‘é’ﬂg site
bindd DQistiBd@pitopof @D 19, CD20] B, orlIL 1752 ﬁRﬁ&xa&éi&iba]lﬁZ@’cptable

t, 538 t61.rbl66 86Re ' 88Re
cartiy ) OB PO 3P SSGIRE SECTSLTes St oG Fnge imaging
(MRDN T Hedinagd etaaciag hgent dixye sélested ;fronvﬂ:ds@ldesmmdmmd

for detecting or diagnosing a B-cell nalignancy, or
1B e SUEALS ool 8 YA ) DRl L Bl
diserdet, éﬁvrarlmnaegmm aysubjsichaEing frrm g dteptrcrdisordsiietably

ﬂ%@&f‘bﬂﬁﬁaggﬁ“ﬂct@engh&g aﬁie&%taﬂ?é ﬁﬁ& A tirifehfie 5%&@ istAaehd, and
a

P ar maceut i cal

whereomgtos Blase ofthe antigen binding siterds spagiic fgee g’érl@e fukstancg of the

distd€ of BRI OISR &Eéa@@o@éxsé@gr may Be cfikédlby a Bihgub GlacKias
86y 89Zr 94" Tc | c 99r§nTc I

M1g_r2§3_o§-u11131‘§§c OPMO%%E} op;xp_rﬁmg poTOthEX; sjcﬂencljc'x &wptococcus

neoformans, Coccidioides 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 tumor virus, Varicella-Zoster
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and t 88Re, or a conbination thereof. Detection may be
by SPECT or PET as described above. The application
al so may be for intraoperative diagnosis to identify
occult neoplastic tunors. [01671 Also provided is a
met hod for detecting or diagnosing a B-cel

mal i gnancy, or B-cell inmmune or autoi nmune di sorder
in a subject, by admnistering to the subject a

di agnostic conposition containing a stably tethered
bi ndi ng structure, where each antigen binding site

vxpdlsn%é ddxﬁfs' Rlﬁ%l}aeﬂwsoﬂ@asgs vird Adeddslls, h@%% 10¢ell tbaMefnia

ceutlca acceptable carrier, one or
virgses Em@geBeﬁ W&H&l%ﬁ‘@d@ﬂ‘?&“"f GrusyBRmps V}fﬁﬁ 8 ( @W&ar stomatitis virus,

SIn@BIRRANE qf’hct 3 gﬂg chdritehingitie/ il PER Vi BRGicGniagent

may be se fron1those descri bed above. (0168]

d f .
G ERTRG erR b e a ey P e 080T Z B Ancy bacilus,
Steprocuicsisergalgtiac) laglenldzi}aqmbmsuxﬂﬁha, iStgptoranens hyogthese Eseherichia
%é\gésssgéeg &h%%er%bi\lr\é SS€E %tnh&lfﬁé#{%ggxhgﬁggggﬁ ﬁéfn%phlhs influenzae
BaTteaetnseula péh@xm,vhen@dw eniroghetes, Bseudpmonsnt 4egeamosa,
M{g} uﬁi fe fae' BrPECd o'rt'as faﬁ& oﬁﬁiéf&{uéi%!%é{c%%ﬁ &Ha

seas I sor |sease or disorder nay.
Mysoplatme dmg/dlaeasc: ﬁg@gordguew %Pézaumdctm?s%ﬁfﬁa such as malaria.

Tri chophyt on, Epi der nophyt on, Sporothrix schenckii,
[(@7!1}311‘136@@6&8 or BROfdeF fBybe mmﬁsmrdnmectﬁsasmm 4 acute idiopathic

H Sé?‘fé’éap%rr{,[a? capsul gf \%Bqlpg tlc i%o o%remﬁl% h&ll’p%}as, %myosms,
Sydmmmté&hbmb,anygsthanfmax(xkilsythhdnmsserythcmapsus, lupus nephritis,
rlﬁﬁm FE g%?,v' ylggdndﬁla a}in% o?%és%i?\{}lolrugfgg%%égigv&gﬁj&es xﬂéﬁﬁﬂ Henoch-
Stieinleie phpukes nva-mmasqccﬂeephnhsmythpmh inpdasimny Eakmwaﬁ arteritis,
A%gxsgﬂ‘% BRAE Jha&sﬁat\sidwﬁm %ml 3 SUelddR, éﬂwe&&wuﬁaﬁw colitis,

rus, nouse t unor Vlr
ervarmulaf@m A wﬁmnauy, pmmswd% aqkyb@mgépondyhhs

q\%%m&@@d%ﬁné’ 'M%bsmﬁit&‘éés SSRGS s-grnﬁx%h'le pnmary biliary

VI ruses teln-Ban _virus, nurine | eukema
ciyihpsis, Haphipetoy ﬁlp)ggldltvseg:,ygng»gcosgq, gq}gpﬁgmga, dirppis active hepatitis,

QiR Mok fom} ) BEMEARARURp AIFR(NS Shlatls, Wégiber

tongue VI rus i sease, or disor

tapulomALesis, BIFMbrinous e?nhamaﬂ% SRYBEoDiRE 1A SHEEII E‘?es orsalis,
gight &I eﬁ’ﬁsﬁﬁ@/ﬂ%lyﬁ%l A4 peAfciodseME kdpidlp pes iiegive gl dinerulonephritis,

Streptococcus genes Escherichia coli, Neisseria

PYBREEr O“R%FQ'@fPa meni ngi tidis, Pneunmcoccus,
Hermophilis influenzae B, Treponema pallidum Lyne

[ad7¢p Tbe dBpaseot disbesr mlasba domrordil adangtjom dshemic heart disease, or
%ros@%x%tng atér%n% %g %ﬁgﬁ rﬁ%ﬁﬁ'&? loL ﬁlﬂ:@ﬂﬁ&tﬁsdlfe%@ or causcd by atopic

acte urosis, or a asmna.

tishug.c Tbe diseasgios disgeder may bbenf&@ug@wwuwdﬂafra&gtenen OE atiyated
%@kﬁ&u fo oésﬂ g)m JHRG Qs %ﬁﬁﬁc&»bh%é Qﬁﬂe glta@ymﬁ%naﬁnon and
au?0| he 3 eas

such as acute’idiopath
whiregho bdflamopationgs pansedibyian ifectien ageat-opat h| c
t hronbocyt openi ¢ purpura, dermatonyositis,
[0172] In addition, cells expressing a particular receptor or overexpressing a receptor may

be targeted using a stably tethered structure wherein either the A or B component contains a

ligand for the receptor that directs binding of the structure to the cell(s) bearing the receptor.
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Sydenhanmi s chorea, nyasthenia gravis, system c | upus
eryt hemat osus, |upus nephritis, rheunmatic fever,
pol ygl andul ar syndrones, bull ous penphi goi d, diabetes
nmel li tus, Henoch- Schonl ein purpura,
post - streptococcal nephritis, erythema nodosurn,
Takayasu's arteritis, Addison's disease, rheunat0|d
arthritis, multiple sclerosis, sarcoidosis, ulcerative
colitis, erythema multiforne, |gA nephropathy,
pol yarteritis nodosa, ankylosing spondylitis,

8S bidiigardsBY AR En bk AL BPERG dated B! 'oh@ bAfSre of the subunits

S| ogren' s syndrone rimary biliary cirrhosis,

ofj %?FW?BF%‘%PW%‘?‘&? jof diagRosiANShnEaRY-s, scl er odenna;
chronic active hepatitis,

UES IfynY ositinead shal Dﬁgﬁﬁg&ﬂ&iﬁpﬁaaﬁmlmg fprédasgeting
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zheiner. s. di seas or cause i,Ssue.
CoHOREL i A T e Bl PRI i o g piclabeled
coagouad iscdnofis@dd a¢ alater tirge wher the prasrgetiigapeut 8 Sufficiently cleared
hﬁgﬁﬁﬂ%ﬂ cells or macrophages at the site of
frg ‘ion, and where the inflamuation is caused by
an |nfect|ous agent. [0172] In addition, cells
[0874)r Rrsigraeting meshods Savehecn devgianse toincesase teargaihagkerqund ratios
of FeteRoPér tﬁ@ﬁépelﬁﬁz dpBhBeE Rt %léé %ré-ta?&&ﬂlgyanhq}l&ﬁy@qum approaches

structure wherein eilther - onent contal ns
arg descrihedh dorrrpmplse i @eednip et iﬂhé{ Scﬁqt@&? Sfi3nthi3h Foedwings al., J.
| N&Il Il Woe2 260 1988 Hifdtdwien eth®ar. iNu@. thh&i fzqupa qr987 é@m etal., J.

erapeuti c or dla nosti c agents
NU MR aDetT® 8 Kbt gl AR N 2R oL G igitsym ctal, 1
&d} T'Med.\80864, 298 n{w&foﬁasté%@ﬁSJ Sucl MGIN 9 Bt $9ﬁrld9b +Bhahter et al., Int.

R TR e -

MadlGdnmhaf 1262102 59010 L. §liPaa Ny Sh63bepSiiktkiney é@eobmcetrnes

5150l BTled s CAURE Acbut o0 | Pl QST A ie- 7 %3 U-S. S

N6.©9/3901580] Uts. Sstid&,. 1056026, @8] Ser, NboUH3 3BT 56w swarmo |
o%ﬁtﬁ%gﬁ% Q. dﬂ '18%8]1'1‘%%9:[ NGt 5‘&58%’,%%@@%’%! Ro. 10/150,654;
e a 1S Cleare

gént is attac smalT “conp
U ﬁn Piti Non$.090,381;: 4. Srﬂi’a’cﬁéo AR 1; 'fIJ'Irfb Ser.aNar1§8t1#3d5; U.S.

Ngi%?l Ag@l&gnéx?NSa&ﬂ?é 2419t U, %%kléhﬁq?éﬁiﬁ?{f&}?k{; 60/345,641; U.S.

oun In"addition to
Pramwg@rApnlganth G/ EF28:836} Ut Proyigional é&ppézéatmné’ﬁ@l@&% 379;

U.S08RONB09/82326UB; 1Y § L & Edo &0/ 37, AT § ipBViYBRA Affication No.

pretargeting agent is sufficiently cleared fromthe
SO 4G sk 1 Pokest Mp D49 2wl R bich avIsomaTated heipde

refefenc@Cr ease the target: background ratios

[0175] In a specific, 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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of detection or therapeutic agents. Exanples of
pre-targeting and biotin/avidin approaches are
descri bed, for exanple, in Goodwin et al., U S Pat.
No. 4,863,713; Goodwin et al., J. Nucl. Med. 29:226,
1988; Hnatowich et al., J. Nucl. Med. 28:1294, 1987;
Cehr et al., J. Nucl. Med. 29:728, 1988; Klibanov et
al., J. Nuel. Med. 29:1951, 1988; Sinitsyn et al., J.
Nucl . Med. 30:66, 1989; Kal ofonos et al., J. Nuc

Nbd 31:1791, 1990; Schechter et al. I nt . . Cancer

it g B T i o

saﬁﬁm:adﬁﬁimﬁ%mpkmNo 5, 256, 395; Sticlney et at., Cancer
Res. 51:6650, 1991; Yuan et al., Cancer Res.
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Og/—B@fl ?ggva %ﬂ atts r. !{8‘ g’o : EU{S @soﬁﬂfp%embrane.

ThOlipdomkhfiay B gas fifed forNlontrald bBMay b8 filledwBh aSh¢rapd\tic or diagnostic
101150, 654; U.S. Pat. No. 6,090,381; U S. Pat. No.

agenk72 511; U.S. Ser. No. 10/114,315; U.S. Provisional
Application No. 60/386,411; U.S. Provisiona

(043731 Acaetargstingmeod 4 sre&zng ordiagnosifg @ ¢lisesg9x disorder in a subject is

p éd (19 er*in éﬂfg%% %ct yb%)ecﬁﬁ@ﬂvﬂeﬁﬂ & hexavalent binding
Application 60/426, 379; Ser. No. 09/823, 746;

s@@resleqwnbmb abqygl where fptirst antjgepbindingisispsare Apeted i 3 warker

thanc@% BfhAcel Qb staA0Es ficfaiRe Hxs&l@er, Gnd e séébhd @hberﬂﬁmdmg

wWhi are incaorporate erein b % 4
SIaeSSaﬁ%élmtfé to ﬁaﬂsﬂahlﬂcpﬂfg}f%&w%mga b‘fai ﬁ@}%? e e
adiaffderdiy tb e ibflt ¥ clegrinpedoRibositioh) Luh‘dlallewﬁ@’tha b&ﬁpbsmon to clear

RGO AT TR RO ATICTCRG N 1 T —"

copaact doﬂtaixﬁng & bivaleaphaten, lihsteahe negmme:cmtmglfmher@ontams one

terpa |ve odi e i.fferent
of ity sl 5" e 7 by PP e sl Tl giseaseor
dizarder oiay e ds ﬂésenlmtauuapt en. 101761 For pretargeting
applications, the targetable agent may be a |i posone

4 78] ABsoir¥ AlENEs a rkl':ctﬁ"bd Qﬁmﬁbd@y JTSVELN H\%fn?et ;S@&Jb@dhérapy (ADEPT)

e out si de surface of I posone |ipid

bSFh’é adrpuisisriag mqu@ng‘asthﬁm@ast\c&rw%‘éﬁwmn&afw peabove,

wfhb}el 186 st dilte BodtHRE 8RBV 1Ly dttablh AANOFthE CapaBldtiactildihg Al prodrug,
A pretargeting method of treatin d|a nosi n

Dicpsaadly ImipissFing o thg subjgehs et %gwma?% oy and g&""(”l’% the
o@tﬂﬁbm&{ Rldldag tHebihdifg Staljtere froth Sircpiohf 4nd (BY adiAin@ydringrthe
aval ent binding structure described above, where

Pf g ?pﬁﬁ?Fgen binding sites are directed to a
mar ker substance, or marker substances specific for
Atddétiatiad fseker, and t he second antigen binding sites
are directed to a targetabl e construct containing a

[631'79? € fdnehdthé Babliyddtheret iseichley magbeisFbsiinged fE ahBbddiebased

Ject a cleari copposi tion, and allow ng,.the
m@gg havgshewn ¢ ¢Y for treating cancers Or Non-cancer dlseases It is well

—h

et
,-

known that radioisotopes, drugs, and toxins can be conjugated to antibodies or antibody
fragments which specifically bind to markers produced by or associated with cancer cells,
and that such antibody conjugates can be used to target the radioisotopes, drugs or toxins to
tumor sites to enhance their therapeutic efficacy and minimize side effects. Examples of
these agents and methods are reviewed in Wawrzynczak and Thorpe (in Introduction to the
Cellular and Molecular Biology of Cancer, L. M. Franks and N. M. Teich, eds, Chapter 18,
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the binding structure fromcirculation; and (3)
adm nistering to the subject the targetable construct
contai ning a bivalent hapten, where the targetable
construct further contains one or nore chelated or
chem cal |y bound therapeutic or diagnostic agents. The
di sease or disorder may be as descri bed above. [0178]
Al so provided is a nethod of antibody dependent enzyne
prodrug therapy (ADEPT) by (1) administering to a
patient wth a neoplastic disorder a binding structure
as_aboye e the_struyct tains a coval .
P ST S BcOBE T Eih s STt 1 9801 R B G Rgtes. pljiody
C&thﬂmlnl Radivihithgihg et Tigapiyoo ft Gercer(). $¢.tVagel; led28+309, Oxford

t| 0 he LAon  t
R r el I, R PIRARE iy et
Oﬂdﬂmgylﬁbmmolcgytll'ﬁﬁ OROMrusy, e, 11884)p8ed adsnt Pastaact vl opell (1986),

4+J§&S \h&:lt?i%} | %c%g%eég§7)é§§?b§fp{) &gf@:%ﬁ? gt aﬁt 'i Cj H4S Oncol.

y *be subs nti agents t
Biloa\l’élysr{éﬁm)eﬁ 1¥clp4flor treating cancers or non- cancer
d| seases. It is well known that radioisotopes, drugs,

86} InCoertam &mabﬂexﬁ@ &hmrmﬂard staBlyadthide@ dire@ures makbeldFdye in
frag (ys vvhrchs Adcall bind to nmar ers‘_,(ngl)roducqh
trqpfing and/or BRGEREROT seAnes tissuy 1 organsyfor Framplg uping the

mahbibackyribalin 18! s, N@snéhesmepb,on 499 6010,68@ 5,776,095;

ho . . I ! . !
sS0Sk T RERR: s BB Sre T S odi AP a2 Gy e s
5,801,827;2nd B736512/1 6,seadll incbipesedilyraindyasiiranet. hodditianad methods are
t ' t
S SRR 3, AL R AR s
apiptiaaticn SavdNOl. 032376 chled gy, 3 @Qabt Svchll@ag@e Op!pbe conducted by
rfo?rafééﬁ%%e b g%r a% fhied e r#aég‘.’“ﬁ% as
dqmbémer(kﬁ?e@ﬁr&nb &n@@dmew@ng AdyancesCamg@r  Oxf or d
ﬁﬁ(;détég @r§§nd ﬂd%ﬁer%ﬁ@nmﬁ&g J' G d)hémﬂaseBaISQU S. Patent
tical Reviews In 8%24 too
Px@m@amggs Zﬂﬁé000224¥82?04@é§5%7 2608 oe@pr each
mééxgﬁ@md hébdin B¢ tefenbgt ta et al ., Science (1987)
2338:1098-1104; and Br ady et al., Int. J. Rad. Oncol.

Bi ol 198 535- 1544, 0]..In S
lﬂéﬁ{}oﬂf%ﬁﬂ?& §7 ?lé,g txmgquzggfzgpjy%a{xﬁé‘gr tlé?n 20d o I‘}}eé' Yorms of
thempy hevobeensiisclased, tintepdlian in ﬁad«blﬁmmgb@ﬁ pgtentst Me33 10647, 4,348,376,

4 SRERERE D) TR 1F 8%y RagfRBIERT, KR, M 6700, 046,722

4,6710958,40816,18403,035867, SH4355309,541,2%], FAO1 (334, S, 635 603, 5,637,288,

s 713 o ol Sipdts 80 30T 000 SEOTIN i
mithods ‘ma@éo@ppmabée to thymethiods disclesedierin by fhel suhgtithtigs of the
,%r,fe@a&%n bgrgg i) ggb%@epdhbgrwarg mhodsNAth B pa3dntsebly

tethered structures.

[0182] In some embodiments, the stably tethered structures disclosed and claimed herein
may be of use in radionuclide therapy or radioimmunotherapy methods (see, e.g., Govindan
et al., 2005, Technology in Cancer Research & Treatment, 4:375-91; Sharkey and
Goldenberg, 2005, J. Nucl..Med. 46:115S-127S; Goldenberg et al. (in press, J. Clin.
Oncol.), "Antibody Pretargeting Advances Cancer Radioimmunodetection and

Radioimmunotherapy," each incorporated herein by reference.)
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application Ser. No. 09/823,746, filed Apr. 3, 2001.
Such imagi ng can be conducted by direct |abeling of
the stably tethered structure, or by a pretargeted

i magi ng nmethod, as described in Gol denberg et al,
"Anti body Pretargeting Advances Cancer

Radi oi nmunodet ecti on and Radi ot herapy," (in press, J.
Adin. Oncol.), see also U. S. Patent Publication Nos.
20050002945, 20040018557, 20030148409 and 20050014207,
each incorporated herein by reference. [0181] O her

f
(AT By e 54435, Lo IOPEOANSELED ARSI WA o
catjingated ﬂabluéeth@pcﬂ gWGWge @n@oqya}r@mlgodygﬁawpng 4Fpr example, the
ral &%ﬁsﬁz&’can be used in combination with a radiolabeled stably tethered structure.
361,544, 4,468, 457, 4,444,744, 4, 46 %i
‘The gdditign of the rediesensizer gamyegulyingnh w&é ¥ °95‘«ew én compared to
tidafdftdt aﬂlesﬂaax%?ab@ﬁa stably44Ber88® strudu®4iondd Radios&iditiz8R are

i 08 E sy 3 g 0 g s

Aﬁqﬁm)ﬁm CRteBRss (1999) 0dlbicR iscinedrp oratdleteiiaby feférendetia its entirety.
nmet hods di scl osed herein by the substitution of the

s [ ' [
(3 A58 S ea S Goi b Y B ELIak et ERKAD Ry be
af<0tBRYd drmdmiﬁte@mm mﬁm@“blﬂ’r?eges'tsabl y tethered
structures disclosed and claimed herein nay be of use

[0185] Qdﬂe@faw tieh@rekd b&ﬁ@@z}e ok uieigi aaly mw&mnwmthﬁd;sbe

(see, .Qovi 2005, Technol o
atsetebed ROGInR EreR i alits st pahe pORUAG, cthesf gytokines and
ifeahele RbR¥uthtord G0&8ude) at 1bhse, | inthiferond 6f dlphd) bad Abd gamma, and colony
Gblf%ﬂbg et al. (in press, J. din. Oncol.),
?g etargeting Advances Cancer
Radi oi nmunodet ecti on and Radi oi nmunot her ap each
[0186 (Thedisclagedmetiogs gy plee be ehese fpr %mflemas%e framune response in a
%%@{ %ﬁ@&&ﬂlmme@sua@%&s §Rohé EABEdifRHL, b& s%@}dteﬂ{éred structure

|na|onvv| a naked conju at ed sta
maa'ccmmegp epiiganbindinggiteKHBP) oF amati-ishiotypq M@ﬁéﬁt Sugh stably

t&ﬁé}@i’ k@ucthldGnay AFhiOSE @ﬁ'tc;ﬂe%? b t&A8r-88odised ahtllen to enhance the
onbi nation with a radi ol abel ed stably tethered

bQﬁY@@P&W@cnﬁﬁ@mﬁddltlon of the radiosensitizer can

result in enhanced efficacy when conpared to

[ﬂlmmﬁmtabw tethetddastrnatdicahapled ectd Soabhnyy ietin®legical procedures

cRireilfy thipPrd o P RRADARIR 10 e SR g RpiRic
aﬂiﬁdm1tmm®d (ag9sles tafoctt theimmunmrgysienmt &ge U.S. Patents
ShﬁrSel]O%, ?,Y)?g %E F‘ H 68 3b % lk t Anl rmio'iy?%/ antlﬂogx%g %Je aﬂbeemployed as

stab er e st?ucture In an
ve«i:cammamt trooers anbipfasousgdiseasssa BerUc- Pa Srﬁ»“é‘@é’r‘éd‘nd 6,472,511.

Uhd ét§§ue,»1b§eéf?@merﬁ% B&ﬁmné&mmg Beuctira Rlay Hisd RaliRkug

use In any o ai med nethods may
tigaspogtss priteinsendyrversemermaltidrigdesistent Rbgrykpeaselinend pathogens.
ThHEHAGo TR (BLs@ mfetholl 856 veltMkédaasy tBe Stably tethered structure disclosed

herein.

[0188] Various embodiments concern methods for treating a symptom of an autoimmune
disorder. In the method, a stably tethered structure is administered to a patient with an
autoimmune disorder, which may be admixed with a pharmaceutically acceptable carrier
before administration. The stably tethered structure of this method should contain at least
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I mmune nodul ators, include, at |east, interferons of
al pha, beta and gamma, and colony stinulating
factors. [0186] The di scl osed net hods may al so be of
use for stinulating the i mune response in a patient
using the stably tethered structures. In one

enbodi nent, the stably tethered structure nay
conprise an antigen binding site (ABS) of an
anti-idiotype antibody. Such a stably tethered
structure may mmc an epitope of a tunor-associ ated

antigen_ tqQ enhance. th ody' s ne response 1 .
omBE i FaE AEERIF L0 f Rrs Tep LR gERERRs Tt o e bntigen
mby 5 0D2agind se gpitopeniay bs epitope 12g BpitgpedByEpitype@, epitope D and

ant i bodi These pr.oc [ i .
cxifer B0 TR it B SaP St gt Bube gpother ol
aratipen lvaudi 8T 99,0020, HIke-DRandr@D 24 s Tl -c84d @ntigegs may include

e , : .
cho 3 e Gl SyBRPEe pUMSS FTot suine
digeese imay de agattad to indtelsland i nfecti ous di seases. See

U S. Patents 6,440,416 and 6,472,511. Further, a
ma@bv'gﬂ@ﬁﬁsi rf}aj donke b ee@en&mfaﬁmdnﬁnmmﬁatagn?ﬂmmmna

may bind nmul tidr transporter proteins .and.overc
e Bpd B et ST % B 2R, 40K SHERAE, the ABS
mA$ 8e aNhhrhflkaSLIL 2 (dnt a0 2yFivinehizede L 1nenti-€ 740 edhiyartized A20

S, tet hered structure disclosed herein. [0188]
@vgggé%g‘%%EB%?%EH@%O%%ﬂ@%%n net hods for treating a

synpt om of an autoi mune disorder. In the nethod, a
[0390b Tl adspipistrations may be pventeal withiderages from Qo208 meppr dose.

AW Bt on 3ty _ ISPk d84ree ¥hie@tictiTAYn BEMPWRHIs%€akbhieved. -
w th a pharrmaceutically acceptable carrier before

admi njstration. The stably tethered,structur f this , .
(9381 ohe Bt iamER PR bgteq g B Taimeq fisthads efiyd any ahitnal
inRiudeig lginsme C Pidf@ibly, the agintl ixed tammal swoblds haming erimates, equines,

epito gf The B 'cell antigen may be CD22 and the

"tsé’s G be epitope A, epitope B, epitope C,

epitope D and epitope E of CD22 and others. The B

[019P] Thestablly setheted stricyenes weay belused B thgeatmentaf|dfseases that are

r%%?&gﬁ?ﬁggﬁgw%s%gstm%emg%%%. gidscGhiiftde VR us viral, fungal,

€ _may include 5.7 In certain . Lo )
bastirisd RrdbprOL0Z03Y infedfionpan diell ¢S pertigelar pasasitie infetiopy, Viral infections

i ) enflthsLASR, HBYePANKEEPREIABArOviRIsREdt O
u%&@%?¥éﬁglggﬁﬂ he ABS nay,contain.ﬁ)gga:uenceloS

. f .
cgg@ﬁglzﬁaﬂnﬁr 1ahi éf}mﬁﬁﬁlilql?é"ﬁﬂﬁefm Qﬂp& maamsbm?apovawms, all of
whlithHes hﬁ?:M&b&dyTvim umémﬁzggﬁaaﬁwgdm;@igehtsme of antlnlztivalent

or:1 gl n. or exa e, . e 0 umanl zed.
b SR T AT BORIBET SIS oK e Pl S o
siégﬁcm(tﬁ_fﬂi:gh@%}memﬁﬁ DdeRn Targrtddi radidimnh@hérapy Gxlifidonjugates of
sty B i R o B8 Rl Shatbistlobl RS AR Blfn

addends activatable with thermal neutron) offers a new approach to antiviral therapy.

[0193] Protozoans that may be treated by the methods described in the invention include,
e.g., Plasmodia (especially P. falciparum, the malaria parasite), Toxoplasma gondii (the
toxoplasmosis infectious agent), Leishmaniae (infectious agent in leishmaniasis), and
Escherichia histolytica. Detection and treatment of malaria in its various stages may be
significantly enhanced using the stably tethered structures. Monoclonal antibodies (mAbs)

that bind to sporozoite antigens are known. However, since sporozoite antigens are not
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Adm ni stration may be repeated until a degree of
reduction in synptons is achieved. [01911 The
patients who may be treated by the clai med nethods

i nclude any animal including humans. Preferably, the
animal is a manmal such as humans, prinmates, equines,
canines and felines. [0192] The stably tethered
structures may be used for the treatnent of diseases
that are resistant or refractory towards systemc
chenot herapy. These include various viral, fungal,

RAGHS Ib od%pa% 2519&1% ane %lbéﬁf%ﬁ&{ ADs a@zﬁné‘l@#:&mﬁﬁte antigens for

artl tic Infections. Vlra ecti ons
tamtlwllé 1tr¢1t§=§é0 & slativebsportperiodabtime i which s paRozgites e free in

tﬁpa#&namﬁafuét aflef Me& an&yﬁm@ g pnkdas in tha BoRS hépdteytes. Thus,
(Rhabdovij ri dae), vi rus, and pa@f%aw rus,, all

ipfs preferable ta pee WW@ l?[ff“"{% that gan tagget oS, ﬁ.p%parasxte stage of a
Mh%%ﬁ&%@fwb&uﬁﬁ%ﬂ: mb)s Be @hi¢iel twithadrRdk more than one stably

bi ndi_n ctures |de hi r _avidit
(pihged S pRere v IE SR TG SRty e et Pl Fiéy g pther
ddRaitages dor Magfmgﬁe( g. Wigi %f@l‘e,abr fardhaapyyepqtwitr AlAt arahpgtimalarial
4%%? %gat %ﬁ .the stably tethered structures that are

X W@ﬁ?0|sotopes (and i ncl udi ng boron

addends activatable with thermal neutron) offers a new
[Qp] SErxieplasmenis iswlsoapsistang e pyptemif ghamathappy. o iatvs cleamwhether
HBYs Bt biné @ﬁ&?ﬁc@ﬁy H"? éﬁhﬁ Qg%aﬁﬁﬁcﬁdsb%ﬂoﬂleﬁ f'&n play arole in the

I nvention include : asmodi a (especj a
imgpuiegesPgnge to F@W&F@Pﬂ&%’a%. thegase ¢ s@@;’gpa‘sﬁ?aasgt&ﬁ @ppropriately
thiglRd staBlARiheRaRELSuled RS} bdifecAge Mhicled Rk BRIMAVES of therapeutic
(i'nfectious agent in |eishmaniasis), and Escherichia
%ﬁ%@olytlca Detection and treatnment of malaria in its
various stages may be significantly enhanced using
[phes]SSchistosomitsisea willedy prevalemtdslmintiniotdctionlis titidtebblr free-
I aRe: :
PR o4 e thll st AR ol AP GRS TS 11 B M pf malari,
tbgre arodiffesnbgegey af et m‘tcﬂ@dus ¢hegihfestiows pragnss.aBtablydethered
?ﬁ?el,zssfé %xxﬂﬁ (ﬁg‘glrl S é‘ sta%ég %ﬁlﬁ%aé %P{lﬁl{ﬂll%"%&l atpﬁlrﬁlty of epitopes
cgpmeowz orare ﬁxeanoé aind peefenablytin éhecforns of applyapecifipsqomfosise, can be
‘Jﬁmp Qfeli o arich é & thérgpyd%ﬁt P TR tiVetarkDifnd Wdlenfianced therapeutic
tocyt es. Is preferable to use a m xture
efficagips t hat can target nore than one parasite stage
of a protozoan (such as P. falciparum, which may be
[0£996] e;tady Ntliéﬂe@ﬁtﬁmﬁfre%éﬁnh@&fbm niré fdnhs df&'iﬁﬁﬁ&d)ma cruzi, the

str ure. h n eci fIC u

S A iy TRiohodh i RS a7t et £ Wpisich S eeatment of s
reicgpbialiitfect8BiniBiably teﬂiemcd sthsmwwhxeh gea,ct with h céll- mmfa@rglycoprotem
an .ant | r ' ' . ‘

R Al o st o SFADBRE k042 it
diteeting ineagiygyand|therapeutiotageite torsiteh of brzasitigitliiftrationtin terbpdy.
specifically to T. gondii, or natural, host

[PM7100sies veﬁﬂﬁffﬂluﬂ}inﬁ:cﬁ&ls%rgaﬁuixﬂ ® tréarm},l aealras&nﬁagseas ii® leprosy
tOXO | asnosi s as |1 n

tygﬂ@g Mgobaa@gp@plpprg@)e | SS;ably fethored str structures that spemﬁcally bind to a

plurality of epitopes on the surface of M. leprae can be made and may be used, alone or in

:)

combination, to target imaging agents and/or antibiotic/cytotoxic agents to the bacillus.

[0198] Helminthic parasitic infections, e.g., Strongyloidosis and Trichinosis, themselves
relatively refractory towards chemotherapeutic agents, are suitable targets for stably
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targeted stably tethered structures nmay be effective
vehicles for the delivery of therapeutic agents.

[ 01951 Schi stosom asis, a widely preval ent helmnth
infection, is initiated by free- swimrng cercariae
that are carried by sone freshwater snails. As in the
case of malaria, there are different stages of
cercariae involved in the infectious process. Stably
tethered structures that bind to a plurality of
stages of cercariae, optionally to a plurality of

epi t opes o one,.or nore, thereof d '
tefbrea phpst. e i papRt T (oRRY iy RSB L el stably
tetherdH @Gﬁ&tﬁﬂas bOcamjugaten ghatpind sgedically teagperor, fireferably, to a plurality of
effectiyve targeting and enhanced therapeutic
epg?‘?ersoé‘c epfrﬁsf.%%] Stably tethered structures that bind
to one or nore fornms of Trypanosoma cruzi

[0198] sntibndics geanvaiblepragaeasi bespised b ppesiBcahing fpmost o te
mfé?cﬁgs BRd RQ’@&@Q Fdspohsdlfdr fileahRR Aty Of infediidns iffhGmais. eMany of these

I nfectio Stably tethered structures ich react %1 to
hage begn used Proyviuslyifoicia e diagnossic PYFRoses APy ds METPYRIRS i
stddly thiidréd fRichds B corippgests of adtitddy byﬂagﬂeﬁlmtargeteixagnosnc and

nrapesegent ienet BReiPny MRRioR! Blboschs nar Bk dorfi Batpfies of
huditels A6d m&{nyaldar‘eforgau{stnsl wiklecdrhples 1t g&has baving a divesditytpf antigens

avai | bI e dr u h
expiiye FirsT. TERRERY eBfRLbeifep:can bepbo ofecod when
stdﬂlﬁtetnq&ed: stfuo(mésl \yhlbh rmtogmzaantpﬁag@tmpyxam{s ogthe @ﬁé@nbfpms are

r face of &l linked
o4 13l B A,
tha aﬂlbmpnamthdnap@uhazmeswdmo The Sagemlsmlﬂe aPPiecS using the reagents

u%?x;r?sg g%/{%nglé&&é%&s b Getb& i itcOPBinfRtin by attachment of

ron osis and Trichinosis, thensel ves
imragire dgeatsye.gefadippuelides pakiar NRIGHEAAIEIZSHBUL | ¢ agent s,
are suitable targets for stably 54 tethered

{oﬁbéyém& @mbodiiRhts cEhcea adthodsrst 1ﬁti’dﬂpa:ﬁyivﬂ'9yddnﬁfymg diseased

achi eved by approp at e st abl tru re
56511 Do ATES e B PR AE AP § Y03 TRged i aRd a Urgeable
c&fs&ﬁ&rvat&ra thels@bBy tptheired |striytued com;msbs)gtéeasbmet dntigen binding site that
par.as

019 bo
sesaigicn v Bics acend fiabe SRLacifedbRs S4B arfidpSofliok e upr
sprébiﬂoahsa sinds thepapaableesnstesgand |vtﬂeeenﬁ sald ateastapopitigen pinding site
h or
1sr§lag§:ﬁ g?vdlfl oy @@rﬂ 'gﬂ’{éyy and{n qﬁ&etyt@\iﬁe &?ge? cHRS stues

A v i‘agnosti c_purposes and may
path@gnnmroataadolpmlc)pr@ueﬂsil by eraastasiated dereddthur es as
conmponents of antibody conjugates to target diagnostic

[@BQ] shifl SRR SibbdinRE8 Rbicdr kS 8 thé Bﬁdi‘»@&d}ﬂﬂxdentlﬁcatmn of
M cr obi al pat hogens and | nvertebr

% ar as| ? ly tethered
diseavas 5358 A TIPS by TnISEINGAD eptive ofs th“%
steVch@ Bind AWinRfstéridh aardetdbye ﬂfns&ﬂétl g&nﬁstabmme&d(sd'ue’mre comprises

various stages thereo The ef tarqge treat
atdgest 9B potigen sRea gl gingsg L bl R Mot one
amtgeﬁfbmcﬂﬁ@ ik Bt s@at;ﬁgery dedethritargethlsle constdoet; dnd Mapr@m said at least

oxfleo armntfgen binding site shows specific binding to a complementary binding moiety on the

target cells, tissues or pathogen or on a molecule produced by or associated therewith.

[0202] An alternative method of detection of use is wireless capsule endoscopy, using an

ingested capsule camera/detector of the type that is commercially available from, for
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made and used in conbination, either as m xtures or as
pol yspecific conjugates, linked to the appropriate
therapeutic nodality. The sane principle applies to
using the reagents conprising stably tethered
structures for detecting sites of infection by
attachnment of inmaging agents, e.g., radionuclides
and/ or MRl enhanci ng agents. [0200] O her enbodi nments
concern nethods of intraoperatively identifying
diseased ti ssues by adm ni stering an effective anount

Bl b S sP LT EEruE PR PR menods o e
efdospopie kknaﬁcdt@as»f dicersedifigsuge N b suiﬂm@ysadnemsﬂqgng an effective

aRREA! & a0$édxgte%£&5 ek B8 Gfnthichatil o lelcg B this
her cf that specCifi I nds
empglen@bl tbe gahly ttqﬂmd stalnﬁxrq\mmws sleest ane msms@ bmdmg Slte that
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Ol e Clirgerp frPestRp Tolerad Sansmedsat ed t herewi th. 102031
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S EnShARhYab FLNEH ALt HThHEBMERIP hhB Bimate-dRAHIANS Disease,

Infectious Disease, Pathologic Angiogenesis and Cancer,” by Goldenberg et al., filed

December 9, 2004, the entire text of which is incorporated herein by reference.
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antigen binding site (ABS) that specifically binds a
conpl enentary binding noiety on the target cells,

ti ssues or pathogen or on a nol ecul e produced by or
associated with the cell, tissues or pathogen, and at
| east one ABS that specifically binds a targetable
construct. The target tissue may be a normal tissue
such as thyroid, liver, heart, ovary, thynus,

par at hyroi d, endonetrium bone marrow, |ynph nodes or
‘spl een. [02041 Sone enbodi nents concern kits for
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agexttaimlcyxdtrgtdmmﬁdueltdeua: betve sommpain én hemenemodidatdr, a peptide a

fi I I e 3 ays
w55 i R ARk PEELE i
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m M@f‘o &Kéxr tg&@ls%grc% Rt 39&@19%&'6\94 ﬁ‘rhmﬁﬂ: deﬂffﬁxgtibg Ufor example, an
at en, or wth a pathol o’glc acgf“{genesns or
anti g ocm@@pﬁy,tsndsaq agest CPPa o5 de-g» NGO of NCAIS),
caR bOLEd 18 m&%ymﬁ(f)éy%txﬁ) Inf@dted Rub{I B EarSHSS BIMRA t&target cancers
coagul atjon factor. Thus, in certain enbodiments the
thatiexpress CEAREYMS: structure contains at |east one
bi ndi ng specificity related to the diseased cell,
[ozmn Habog bmbaahgieng dinctheraparticagetss an oligimitleotide or example, the
nd a a o) ificit
01‘5?“?0?30%"1%%8 én S ’S%nse Olil%ﬂn acg&gldre’e(gea X F’%osﬁag nﬁr&qggﬁn%?g RNA
(RMNBipmiolesuleT Th@evlhlggnuommﬁqa ophibd gauwbmgmsn@lﬂcb bel-2 or p53. An
an%'é@ﬁﬁ?&ﬁf% 1@8& n%%fjﬁ 'eJqf) s?(ﬁl Js%esé?fbe& mjvl SatPQ{ %Ioog 734,033, 1t
coagul at 1 on chra hron% In or tissue
mayrhsi qth\gqﬂedttg,rqr fgx&m ﬁi,q th@gpeugg @gerggyom_onl ofa stably tethered structure.

Alternatively, the oligonucleotide may be administered concurrently or sequentially with the
stably tethered structure.
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IL-6,1L-10, HM3d 3-1, and MF. [0207] The stably
tethered structure can be naked, but can al so be
conjugated to a diagnostic inmaging agent (e.g.,

i sot ope, radiological contrast agent,) or to a
therapeutic agent, including a radionuclide, a boron-
conpound, an i mmunonodul ator, a peptide a hornone, a
hor none ant agoni st, an enzyne, oligonucl eotides, an
enzyme inhibitor, a photoactive therapeutic agent, a
cyt ot oxic agent an angi ogenesis inhibitor, and a

natl er.eof . ..T i ndi
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Pfsé\efoetqnedemnda«)ntlanérﬁ’wudnh@nahmge&mﬂ c agent is a

cytotoxic agent, such as a drug or toxin. Al so

[@iﬁf] %Qﬁeraﬁehﬁc %éﬁg ma$ b%%@&lﬁﬁoﬁxb@ﬂh&h &uéll &Uepcytokme, a stem cell
consi sting rogen nustards, ethy I’eni mi n

ey hagtpy eéymemmm,sqﬁmw%%hc Aerasbion ghmulating factor (CSF), an
Qe Eroh thsr)ea steil RAQROSth faétel, leBytBdBicfi|ah@gfbopoietin and a

anthrac I n axanes,. COX- 2 |nh|b| ors
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10, IL-12, IL-17, IL-18, IL-21, mterferon-fy, TNF—a, or a combination thereof

[0213] Preferred therapeutic radionuclides include beta, alpha, and Auger emitters, with a
keV range of 80-500 keV. Exemplary therapeutic radioisotopes include 32p 33p 47, 1251
1BI] 86y SNy 186pe 'xssRe, 189Re, $*Cu, §7Cu, 7Ga, "V, 11'Ag, , 142Pr, .!5*Sm, '6'Th, 166 1y,

166H0, 7Lu, 8Au, 2" At, 22Pb, 2'?Bi, 2*Bi, *’Ra and ?*’Ac, and combinations thereof.
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ant i angi ogeni c, apoptotoi c agents, nethotrexate,

CPT- 11, and a conbination thereof. [0211] In another
preferred enbodi nent, the therapeutic agent is a toxin
derived froma source selected fromthe group
conprising an animal, a plant, and a m crobial source.
Preferred toxins include ricin, abrin, alpha toxin,
saporin, ribonucl ease (RNase), DNase 1,

St aphyl ococcal enterotoxin-A, pokeweed antivira
protein, gelonin, diphtherin toxin, Pseudononas

in, and Pseudom dotoxins. [0212] The ..
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i Ll e uti i e grou
[dfzggfg?u Bhbterkdd, B Gk tE%Dnt nsgan%mﬁﬁh_é: sd1Lct &l R¥fhlthe group

, eryt I opol et'l n, ro 0p0|et|n and a .
caroprisirgmilsle dohpdreaemase strPhylppnrstlowrieates deitindstaieidrgnease,
yéa@@&l%hoﬂ ngfy)drci%?&er@%ﬁk@ﬁéﬁh@ph&_e dER@drfenady tridge Posphate

“interleukin ( the colony stimulating factor. may be
isggrARIOBREgRcish Retsidrge. laiag BRGNP SArepReRapluche oxidase, B-
g%raav?ah%eyﬁ&nﬁmemwf 3 é‘di}ilﬁ)d&yglgtés_ﬁld-ﬂidfsﬂgaté dﬂtyﬂl(‘oggenase,
, .the interferon may be interferon-a, or
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Elg;hr& ohétih and38 tRdrllififcally b, Bdds.
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~any suc nown .agent e used., r
incHRAea AFES BB BLL e e o1 e 1 3ol TRepd - 18R, The
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bi ndi n tide l.ockin L de toxins,. . . :
U SGEH BB Bt 1 SR S kirb o with ther receptors on
i ThinPart dells to effdct adtvatien, apé phiitshelies camblock 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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viral peptides, pharmaceutical peptides, enzynes,

agoni sts, antagoni sts, benatopoietie agents such as
erythropoi etin and many ot her clinically useful
conmpounds. [0216] The stably tethered structure may

bi nd specifically to at | east one proinflammtory

ef fector cytokine, proinflamuatory effector chenokine,
or proinflamatory effector receptor. Proinflammtory
effector cytokines to which the stably tethered
structure may { bind include, but are not restricted
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and one target may be a coagulation factor. O the
CHY74bly tethered structure may react specifically with
two different classes of proinflammtory effectors,
(0210 Wisnat proidistnutey gffoétor fegentertis tarzeted. de 8 preferyedmbpdiment the
%}18 targe S{ r%%?} be Q&R e{c?l’hﬁfn] AR 9§ ?‘xe ?Hxﬁﬁﬁrﬂﬁxa@ﬁ?é@é@t&@ece tor. In an
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east one“proinflamatory_effector receptor. aX
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es may be selected to bind to

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



case that the two different targets with which the
stably tethered structure reacts specifically are
nore than one epitope of the sane proinflammtory
effector of the innate i mune system or nore than one
epi tope of the same coagul ation factor. [02181 Thus,
"two different targets" can refer to two different
antigens, or to two different epitopes of the sane
antigen. Miltiple antibodi es maybe used agai nst the
same antigen, thus increasing valency. For exanple
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:sgp:ev,qml.cmlw afitheinnpfe imewap sysiem prd plapy at Epnogignt part in the control
oﬁﬂﬁ : IR reshbMes. "Btiginally MER&Q! s T lyimpHo@yteeHad factor that
recep

tor antagonist, or fragnent. or mutant of
inhibited therendas F’%Ea“%W&‘BMaBFF» SiraPreteolnayEas magrophage

mi@4tiRlinAB1 ol fadidr AVITH) AR af lenipRRHER c9fok e fbhﬂnﬁﬁk&pddc‘d@es In recent
i mune system I n other g? di nents,. the tar

seero ety @t MG STt O G ARFOCE BN E BE Fid (g ploning and
extppé%mbﬁ B@Bﬁ)abtWBJ P&oﬁﬁﬁﬁfaﬁmﬂﬁ pfolfein ha vy 124 1 ﬂﬁ)&eﬁﬁmon of its critical

npnoc r dendri ti ells
e S ol PR TR ettty of Shist B0 fom macrophage
af Binfitlotgtes gt have béei standlhted by @hawportiobids.aOged wldased, MIF

#ﬂ?fﬁf‘%@?‘“ﬁ?‘g e Ilf??t%‘ff%(%fflﬁhéwc?‘gfﬁgf’s i ncl'ﬁ’gg‘ %ﬁ %&[% and IL-8

pxﬁﬂlﬂthoﬁIB&&Pmirﬁula@thmocﬁBQ@ visgpaed s@i@ges(@ﬁ;ot@ﬁ&@ effects of

< B 0y e 0 o Ry i
oft Degh wéuﬁrtraiacm inrmitme by eestdringdEPormsid FNEpggmp production. MIF is the first
g&r & ‘E&Jﬂ)ca{de Hlan%gurﬁexr% ﬁ{e tﬂg nﬁﬁ'ﬁﬁo‘f?tcﬁgcts of %UCOCOﬂICOIdS

r|t|c ce )
aqdapuﬁoplama@h@i ¢ rrhﬁhy hw!.cnstéql Oétmfb%mmstwrmféamwty MIF is

. pﬁﬁaﬁgﬁ bl It a cer %gmé%lgﬁratng’%'gﬁé{sgﬁﬂcsse%@opfseptlc shock.

partlcular interes suc

[0222] HMGB-1, a DNA bmdmg nuclear and cytosolic protein, is a proinflammatory
cytokine released by monocytes and macrophages that have been activated by IL-1B, TNF,
or LPS. Via its B box domain, it induces phenotypic maturation of DCs. It also causes
increased secretion of the proinflammatory cytokines IL-1 alpha, IL-6, IL-8, IL-12, TNF-a
and RANTES. HMGB-1 released by necrotic cells may be a signal of tissue or cellular

injury that, when sensed by DCs, induces and/or enhances an immune reaction. Palumbo ez
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conpl enent factors and conpl enent regul atory proteins,
and the coagul ation factors. MF 1is a pivotal
cyt oki ne of the innate i Mmune system and plays an
i mportant part in the control of inflamuatory
responses. Originally described as a T
| ynphocyte-derived factor that inhibited the random
m grati on of macrophages, the protein known as
macrophage mgration inhibitory factor (MF) was an
enignatic cytokine for al nost 3 decades. In recent

st thdt MBI GRYREY mefoalvkibbias nfighition uad prlifériton (J Cell Biol,
an erior pituitary gland and the cloning and
lediptleddd GROVD- bi oactive, recombinant MF protein have
led to the definition of its critical biological role
[02123}/ BHWOGBNI if ahats uteuatorrufqn:btqampmgd lofhalibi that exbibita siggificantly

A B RO B ThB R T SO B el Mo o gt specific
ealscinflanBmitdr enediakarh suchrag T aevdtlsr Ibktagllonedeve notaupim efficacious
lr}_f:glg cﬁ{nw,ﬂl%‘ﬂt l‘a@ﬁrt tBthetelt s ﬁnctaﬁg carinipovetbPIHE ﬁ)oﬁré&ﬁn% bgth early and

nonocytes in Vi Tro and suppresses
1ate nflevmiaiary dfflasematonf mediatersoi ds agai nst | et hal
endotoxem a in vivo. MF al so antagoni zes

[6224F Q&BN tefheied s&ﬁ&hfvﬁ&gaa Barged FMBGei hre mpﬁciamgmeﬁxbm treating
vitro torln t i 0
et g ippigny Clnpetiep et SHE Bl Rt collbfising

HMBGL eilsé £@ukefubint thaatihg beplsis taml/yr spfieshekofYang et al., PNAS USA

. i Col t L.ay,
GBS ) e BB 2068 S Ged o
Infastihis, 1183 Suppl 58326 (2008); Sacutizgr ctanﬁcé Intelpa’t’!hfé I2é@138 8185 (2003).
anglogene3|s and sep3|s or septic shock. 102221

(H%E SN anboRSA Gtk iRpsivard s?ét&xﬂﬁﬁhﬂ&nﬁfaﬁé@hﬂd the acute

pr0|nflannatory t oki ne rel eased noc
pheve reRRERISH VS 2 mas%%@mﬁe%wpwﬁ%%ﬂ i endothelial
JINT MacRiphh&3; T\éehs idSBByh Wumdytdsnsim muscle cells,

phenot ypi ¢ mat ur ati on of

epsiRanbils ioadrer et Gitepblatthdst el et 5ot kptiprigyalso produce

'I{N-P‘-h aﬂérmﬁi?nulédonﬁ Itslrblesse i$ stinddlated Nﬁsaveraﬁ theRANERbors, such as
M3B-1 re

ecrotlc ce e a Siqnal.of
b B oS R a6 ™ don. 1t has
nhﬂx@axcﬁ’sacaada/ @i vioh 8 baRa sglesygrmealtcogtthanwitiPiitetdubinetl and -6.

ort t .HVBG
e gt S 2505 A FV e i b wPpHS SRR Rl sruptyres for
h(e&@%()a):hey{lﬁﬁ&&]ra%gdt TNF-a. ltadl® stipdilatesothe @fute phase response of the
endot i nd edi It al
1P Rl o Sy APC B plotdh o Ehfinb of iher mpdistors. Taloois
aluseﬂubar@t W@m mtrmaeams pheeptipeliickcs t hat tar get
specific early inflammatory nedi ators such as TNF and

[M{G{] Bk oM k)féﬁﬁenh §sEen Bt a &ihg)(@ﬁcﬁ&fd'b GRRIINAHS protéblititecleavage of

clinic, stably tethe structures can ig9r9vecwi".
SP’@WN‘%@‘W“‘Fé?ﬁﬁ’é??‘h‘@“‘?ﬁ‘chyhcegéi"feyt°éﬁd q "gpmplement cascade" is
codtinaiveaing ﬁﬂénlsﬂédlﬁﬂ”ﬁ”ﬁﬁ iomystBecticliVAédin x{rﬂé}ﬁé]ﬁlrﬁtiab.l @omplement

atagg{t]]g;l?g ?t% g‘g%{l?lhggc%nﬁatﬁ?‘% g Egg MEC cF blosﬁemxcgll reyctions In
tEi@ chseadd) alspetifie Corapletieht prsteuSCébfcymk eqm argmy ativedhflarematory
ris

bypro ucts, | é]ga and C5b, which jointly activate white blood cells. This in turn evokes a
number of other inflammatory byproducts, including injurious cytokines, inflammatory

enzymes, and cell adhesion molecules. Together, these byproducts can lead to the
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HVBG 1 al so are useful in treating sepsis and/or
septic shock. Yang et al., PNAS USA 101:296-301
(2004); Kokkola et al., Arthritis Rheum 48:2052-8
(2003); Czura et at, J Infect D's, 187 Suppl 2:S391-6
(2003); Treutiger et al., Jintern Med, 254:375-85
(2003). [0225] TNF-a is an inportant cytokine
involved in systemc inflammation and the acute phase
response. TNF-a is rel eased by stinulated nonocytes,
fibroblasts, and endothelial cells. Macrophages,

d&%%l%hh& omugseleﬁ mw,mam,&m? WlsQLL EBhis %%Q&&l%@l)eresults in

€0SI no hondr oc ost eobl ast s,
induptien offhe mﬂamqt@'y r@menq@eplzangp%% 9&?@3,0%1% B“dp?R?S&‘éé“‘m and cell
wENF-a after stinmulation. Its release is stinulated by
sever al other medi ators, such as interleukin-1 and

I t
(BB5L T SRS R o B P SRR oy e s
pathgan asy ﬂiemmatgqxamwl WMasp gethk eompletrient crimapdnents iarsnuinbered

and 6 he acti N S
CX pfn’ g% on em;}é) Al %: A Ir&n%“% id ggacs Ijrs u C%BR‘?H t{h@ components must
bé eramiatigaitadmed so W’Uﬁ@ﬁh@f fangtieny ethef\imply, combing todorm

:I'S:' lgfgglesa&mgtsarg Q&w@c thﬁv@mnﬁo lefris 139 ﬁt%%leggxcgltb%thvlld ﬁ&lude Clq, Clr,

Ing to an I ncrease | reactive protein and
CisrfBa;, C3b, G34 68b e, andEdb. Activg @mnogentaot]@ﬂ@faum@mg&way

m‘@ﬂﬁﬂ ¢ILBELNAREBS FEctH BS QJQLt'oP B8 Eclor O, 384 BlopbRfin. The last stage

errent systemis a conpl ex cascade ‘i nvol ving
otaﬁ@@ﬂmyes esagad drvoles compgrept apeabli inte q)qntegxhrane attack

céthpleX 21ARevE Yorffirlents 9€ BRrR¢Bbrad  fitack BMpRABAGudAS S E3h, C6, C7,
IS constitutive and non-specific but It nust be

C8cttd/SPd in order to function- Conpl enent activation
results in a unidirectional sequence of enzymatic and
[0228T Mﬂe{miy of deesée bwmponehts of thd ®@nmpdeuad eystem sprebé fargeted by a

C I t
stlaﬁlgﬁ s stth ycLberrthdx% &Efggleﬁl\é% %@h%@g{? p\fgferreﬁi C3a,C4a
amtChw eduse wtast @llb lorstbagetesotaktic Sadtars tsmhrase!w&esle and serotomn,

wﬂlc%ba%acq hg &g@,hﬁ&ﬂ@d%%%ﬂ@&ﬁ&%% Sl‘n%éssg ?Ag&g&%&%r?up of

I Nt )
pa&r&ii tergetmheqtbbmoun' ofrrefeared WE@S in 8 68bcE4b adC5b, which

4 %9? Mbﬁy‘?ggf’g@g@?%ﬂ?ﬁ. S fct:%egg ade ul %Sﬂ%?gtl E r easrﬁ ﬂ}es
piedecessafisomipopenst for Hiese WYe g, 6py PeShHend £5. %ﬁg@é»ﬁ’é C8 and C9
m‘atlsawsémf?m@@q ORS @Rt OHttacRBEMPRX) and B8hSret hridagef breferred

The conpl enent system can be activated via two
g@ppef teetHat hways, the classical pathway and the

al ternate pathway. Mst of the conplenment conponents
[0220] Toniplenaeht c(Se, lgce CHd is ﬁ&naﬁ]ﬁ/lateim Jt thediates inflaaimegation and is a
e SR age Fadt oy Bl o peRiBBp il el FRARTRL B Slenses ana
oxygden rradxsalsrpmercfbrd; (%e abd itk predecessmleore patticalarlypreferred targets.

o el (5o By WRARERL,ind 1y EpSTheRlyha Yoyl o i
metibrankeatiavie coropleniBnissCH fis ariothen breferresk tergohit Gitapnd 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, CD5S5, and CD359, may be targets to which the stably
tethered structures bind.
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i nclude C3a, C3b, Factor B, Factor Ba, Factor Bb,
Factor D, and Properdin. The | ast stage of each

pat hway is the same, and invol ves conponent assenbly
into a nenbrane attack conplex. Active conponents of
the nmenbrane attack conpl ex include CSa, Csb, C6, C7,
C8, and C9n. [0228] While any of these conponents of

t he conpl enent system can be targeted by a stably
tethered structure, certain of the conpl ement
conponents are preferred. C3a, C4a and Coa cause nast

Rﬁggi @oi@liiﬂn@ﬁ&&s Qe ﬁmlﬁeﬂ'ei‘r@d {aagdtq) partiuly &issuei fadt&(TFP and
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predecessor C5 are partlcularly preferred targets. By
ﬁFﬁP@@?lng C5, not only is Coa affected, but also C5b,

which initiates assenbly of the nenbrane-attack
[o2Bupireis e@‘tesscd Eﬁvéribua nell types, prroddding mdmtxaqt@emacr@mmges and

and its cessor a
v%sgu]k%f%dc{e% Fﬁa? glzs’salmg 51 ?f%ﬁ O%‘r %iﬂ@ff—ﬁ ?fo&g—uﬁ ﬁixgl%l%acchmdes
Pnﬁélh\ka;ase Cde peanlj/ed pocytﬂabe acfivaten pf @ﬁethnbalaﬁﬂ dEtexpression.

vel s
I nction ofi‘ F Bﬂ g&%«{é@é 9%(% %)go h&% Qﬁ ;ﬂ{) rt%f ?%%agusgx fPShitiation of
damndﬂed gntrayasdutar coagukation ﬁeen@a wpvmmth Graguiegttiesepsis. TF also
é}{egfsecb b2 mﬁﬂ% i v%? of fbf2Rem8t5ti (IR &i ondBYdP&dih 2indiRErSnation,
ch the stably et hered structures bind. 63
carpes (plaxmé‘ragmpmmwnpa@spev@, HMymeressepiated apgigaengsige Thus, stably
ﬁ%ﬂ&&&é’m&i SRRETE A Refif A6D oy fh tht Bestihiof cBEgmspaﬂues but

own al so as  ti ssue thronbopl astin, ,:515
a]@@ ggme Areapent 9E feppisy qapceropaﬂqu%f anlpgefnesq- ot immune and

ilflihe84ety dRARLRRSY Eifb@ﬁa@i adcoflivE @nthe ikefitici) dA. aoxﬁpléb @fiteraction
of the c toklne recept or supe fam

e
bEfSER Fitp SRETAN PSR R F FKingpe i P ap ey e sbiliy of
séilefdl @:S'Mkﬂies fRhflesceViR eb(pf‘@&bhl ires valey ofcdllsand by sHeauffects of ligand
with t cl assi fi.cat TE a
ol e et o gormngige (R YU P TRE s thBcan
itaeglllat caldiufprsignel dms indisaingeha (T is aittue a¢eeptobot h t he
extrinsic and intrinsic blood coagul ati on cascades by
Fnﬁ\g? ﬁ]hg?th fat:ﬁ@té&’foﬁﬁ@ Sat13R ENR&ENT [6thrombin); it converts
ext acell

omal n of the_circul ati ng bl god
fibrinogen to fibrin. Thrombin is a potent chemotaxm 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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coagul ation factors, serine proteases factor VII or
factor Vlla. These enzymatically active conplexes
then activate factor I X and factor X, leading to
thrombin generation and clot formation. [02311 TF is
expressed by various cell types, including nonocytes,
macr ophages and vascul ar endothelial cells, and is

i nduced by IL-1, TNF=aa or bacteri al

| i popol ysaccharides. Protein kinase Cis involved in
cytokine activation of endothelial cell TF expression.
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[0234]i 18 togrtain edsdddimanty] ohy of the tved Hiffrent tdrgéts gmmde alvaneir aell

to th t d bi ndi
G S R O, PRy BB Y alpod ity
cohkisting ofiB-@allilingageraatigdhs (CH12, CP2G, CRZK (M2, @23@9 ), VEGFR,
ombi t h A
E‘H'JIS‘( : ?‘ﬁ%’ﬁ Og c%%% conv%‘réﬁé&%& ri nol{%ﬁ&ljt(gﬁfﬂf)g%% i
HER+nehi, ﬁGEl,aE@B{?e@DZQI@E@Q L0, 1(23?3&15214@;)139@@5013%&1374
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mokfpldﬁ EAMEGIa MUER MUSGUMBICH, MUS 6HB16.Acoinmmeisip (AFP), A3,
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vatlo e coa at’| on systen1e|ther
qmadd’teqnl% CBECH ol Blnoonle ke Gerar D snd g gpeeptor, KS-1,
I é}ﬁfl mG}pﬁéﬁb&Q afifiefs tpAAA-4 Biosta¥ic BRI phoSphat88 EBA®Prl, prostate
mechani snms of LPS-i nduce iver. toxicit
sppeifie |ayua¢m@83%>omstatetsp?%ﬁﬁ6w“éraé’3@nf*ﬁ%& SM%% Sﬂﬁ%ﬁl 194. TAC,

TﬁG?@”PkRILa&ﬂ?ﬁﬁgH&ﬂ&h&huéaﬂwaﬁmetx1nteract|ons
bet ween cel | ar and Imoral 64 nediators. In the same

035 £5teRE bl Brec QS EmBUE LU B BEASIS oAl idhhine

a maj or concer
disdrienptcludoMIEALAD b, Tndl C@ﬁt’r; BG83 cand (a8 t@ulbagms pard inhibitors

cs5ie, CRRR YL B, fofid QTR LR & dali B Apfl Bikber Lang o
ak, ﬁ’atS&BaI @QQZ ﬂét“ﬁGVﬂﬁmlPﬁWﬂ a( eh&lin frvest 0@y 110:101-108) and
se%:ﬁf: gl%ckaaglﬁra?gg 3;%#%?&‘)}}; ('ﬁh &k silxﬁirl)ﬁi@?ﬁ mohﬁey%?ﬂﬁh g°en et al., J Surg Res

eat nent er enbodinents, t'he s Yy
1989% #6+188-190F Stevensess abi-helit ezvasrwﬁ&d?a&%nrwlﬁmc'fhus, for sepsis, one

of the two different targets preferably is a target that is associated with infection, such as
LPS/C5a. Other preferred targets include HMGB-1, TF, CD14, VEGF, and IL-6, each of
which is associated with septicemia or septic shock. Preferred stably tethered structures are
those that target two or more targets from HMGB-1, TF and MIF, such as MIF/TF, and
HMGB-1/TF.
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class Il or accessory nol ecule, such as CD40, CD54,
CD80 or CD86. The stably tethered structure also may
bind to a T-cell activation cytokine, or to a cytokine
medi ator, such as NF-KB. [0234] In certain

enbodi nents, one of the two different targets nmay be a

cancer cell receptor or cancer-associ ated anti gen,
particularly one that is selected fromthe group
consi sting of B-cell |ineage antigens (CD19, CD20,

CD21, CD22, CD23, etc.), VEGFR EGFR
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fac (PIGF), tenascin, HER-2/neu,

a@gglgt @D@Ogra psus mglscam t reaejggn, s%&ﬂf M?Fd&?oet al.,
B@@-ﬁﬁrrﬁ%spl%ﬁ{@B 1580 (20029? nblhlé @ﬁt}& two different targets also may
ant I &en / elxgtﬁ%&t% aﬁﬂ%&%glr%g?ye 1st1ées§ ergl?,l,leﬁgﬁ}gi % )&%dm‘os etal,
PMC PuﬁAMZeE' 4@nb Qm(stmeﬂleiosclemisl cgeéstqmoé@&‘s%p)x as MIF §Cken et al.,
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Imeoegl Oct. 1K2004 E}iub (ayga,d ol pGRt), armmdgmtoan disgsassuch as TNF-a
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S5 oy b, 1o G5 Bk NENIGEute s dnd civd 1 cbs, cpita,

ca:glaibnem (EE(FDM‘CE)]&X@GIDZV,CXDDIZD tIED3ISNCIAOL, SIYS2| Chb4, CD83, CD147,
odents With s SIS Hube ang, et ASER J
i3 ition SR nmb o0 o Chuih gicipf g fitng Lps, can
b% 1101131@:‘9:1 th@8he armi:nt IneqitibedishiodD 88y RN, br €54 pe¢, maticr thus implicate
tres ngr o e
SRS HICHAI 0. R0 YT e e LG S rmmune
1?98 ;15024 516342) TEDS3 hapbees puiddo playen rob intgiant pelbarteritis (GCA),

v&quéh {5l ?gtax(n%’ \ga%&ﬁltgrtﬁ% %ﬁ@&g )ﬁeh n@ aEﬁ rl%g% %Q %eﬁ% ;lgredommately

aSSOoCl a 1 on, Su C
tiny exftracrag il bangleqswfrthqﬁomearﬂm af therﬁon@@phf? reg@itipg ingypgcular

slehofis %S@ﬂjgc%ueny@sﬁgxs&&nﬁz? S08 it et bihphieRidns 8%1%&@, stroke

sept Preferred stably tethered structures

ap¢h aartictarsly syndyogrs (W cyend pndgeronenlY Eng! £ Med 2 Mfi=849: 16(?‘#69 Hunder
aﬂﬁ‘ qlaMnFe Ir? Liﬁhaxﬁﬁxawrf beease@ B?IBI(HMS%IQ_ FG.S6H 043 8dd M. Weyand,

wo diff t
oo e Mo Kop o 305 P80 Lot S CHES pres epd to
aUﬁJ 1eSyab@sitis Gh 8 SEIP nusé MABSIfAlinah G EAIMAK N el wiad Exp Med

AR O TN T RN TR
83 Whe actisara) at edtividl biti g’éﬁtﬁrﬁce&ﬁﬁﬁ célltiaGCAl Bi thessstudies, they
SIS naTEsn R BeE bbudel BRHERD IS Phrer R BBy corse
Ménber Gff e "BYF &#imily, is expressed on the surface of CD4—posmve T-lymphocytes, and
it has been reported that a humanized monoclonal antibody to CD154 produced significant
clinical benefit in patients with active systemic lupus erythematosus (SLE) (Grammar et al.,
J Clin Invest 2003; 112:1506-1520). It also suggests that this antibody might be useful in
other autoimmune diseases (Kelsoe, J Clin Invest 2003; 112:1480-1482). Indeed, this
antibody was also reported as effective in patients with refractory immune
thrombocytopenic purpura (Kuwana et al., Blood 2004; 103:1229-1236).
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Arterioscler Thronb Vase Biol, 24(4):709-14 (2004),
asthma, such as IL-18 (Hata et at, Int Immunol, Cct.
11, 2004 Epub ahead of print), a granul omatous

di sease, such as TNF-a (U bricht et at, Arthritis
Rheum 50(8):2717-8 (2004), a neuropathy, such as
carbanyl ated EPO (erythropoietin) (Leist et at,

Sci ence 305(5681):164-5 (2004), or cachexia, such as
IL-6 and TNF-a. [02371 Ot her targets include C5a, LPS
| FN-gamma, B7; CD2, CD4, CD 14, CD 18, CD | a,

N

arakinks(Higere@®) basrshowo pofiNitn (Caban efehsdn RbeymePig2q08853: 1062-8;

C(it%'x]l, %lﬂ* Etll Gl RGrth AnSETR,; ﬁ?‘i@ﬁéo bmﬂr@%&ﬁ irf Pearhbnt of these
) CD11c, which t u3| I|cate

p3tigatsi vwhieh hithqto(@gw qqngqug}nt tr $h meghgirexate, is to combine

“}%35 542?53%583 has %gleﬁb}%hwﬁ %ﬁ;ﬁ:&?ﬁlﬁg e

prginflemmeatony cffiestar phegnakeneafas lisiediabave)s pagpyew of antibody
th¥ﬁ?§ W thédindtbiatart@fifis Cltas'ldi’fw&r’d Opird Ratndcg 20037 8: 323«328) suggests

i edtioned rgﬁ%ﬁg@gm&lﬁw% Xty rg%”z'?sai DR thg fl1s, 117

anGaAB C14, afe usefunNosi s and subsequent tlssue i schem a, and
the severe cothplications of bI i ndness, stroke and

s AL et Ebl i

off examplayef pvafer&ds;@a%)e@t’@ﬂs, Blub‘é @OWS@QP% to IG exhaysivenan

and C M vand_eds  Marcel Dekker New York, 2002;

Fizota Ag&bb@dd@ato CD83 were found to abroégltve’

)lacr‘||%|+|c~ in a Cr‘lr\m{}m

—1ndael —af kit Fa'aY .\
HSe——+eaer—or—murah W-\\ |va Kt upa

MEF at, J Hxf sbdetd pRaifflamh8@ryldffeckB I)tokiney gepstially HIMGB-1,
t hese i nveSTNBat Or-4, o6 dendritic cells, which

r aoa adnca : 1 L .
exptess—gbBS3—when—actt+vated,—are—Tcriticat

| MARL i gen- pridRrevdiammatery| effeitar cgmokine, epssially M(GP-d sSRANTES, MIP-
they used BAMsME-HAti - CDS3 Mab (1 gG cl one HBl15e

ch Dragnostics). CDIG4, a moer
MIRF fani |y, Prpeﬂ@maé%%afeeﬁr fq%eﬂfgwf LR 113K and IL-15R
TCDA-pOSI IV tes has been reported
MRat _a hunp ?aﬁe‘%% T FRRECH Frrgé’ﬂ\t}"? BOES 154
oduced gj ients
act i JEoRpRARRE el ShER T Cs Cab bt

th activie systemc

t
1P gt g

HMmBne t hj Ambmn}itpmqneﬂamnpmrpaffact(lmae, espemallyMIFoa’NF-a, IL-1,
2004; 103: 1@2@-&236) ‘66 [02381 I n rheumat oi d
at-thrtts,Tareconmbrmant Titerteuki =t Tecep

HMGBdoni st | Proinflammasery effester ﬁh%n?hq\%@mcmuw\’icﬁals RANTES, MIP-

shown acti VMWY(M:%éﬁ et al., Ann Rheum Di s 2004;

637 1T062-3; r}f mDs di
Prgin

Hy7Bds- 80) | SOBHIFOT AEPOS RIS M s BANTES, MIP-14,
or MIPalﬁg]l

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, CDS55, CDS59, and
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patients,

treatnent with net hotrexate,

with one o
cyt oki nes

(as listed
therapy fo
Phar nacol

to TNF, ot
| L-6,1L-8,

whi ch hitherto required concom tant

is to conbine anakinra
nore of the anti-proinflammtory effector
or anti- proinflamuatory effector chenokines
above). Indeed, in a review of antibody

r rheumatoid arthritis, Taylor (Curt Opin
2003; 3:323-328) suggests that in addition
her anti bodies to such cytokines as IL-1,

IL-15, IL-1 7 and |IL-18, are useful.

r

[ 02391 SonemG@RPt he nore preferred target conbi nations
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T uuc U1l

HpG@Bdr r ed
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cOarisenassoadated angigen bsrenqttoir nt ended to be
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TNF-a, |IL-

EXmausti Vel

FiT ST 1 ar& DELUIIU tar g(:‘ﬁ MFEA bELUIIU
a‘ﬁéf"ipn mé Frmptoryiifestor cytoking; esppsialipiEF, JHMGB-1,
1 TNE, [i-1 6o pr oi nf | ammat ory effector

Fgmjki ne,
1B M F
especial ly

%‘E% o ngpg} {e‘f}‘cgggc ?Sé’S‘"éﬁ‘hbp‘CPo RANTES, MIP-

[-13R,_and |IL-15R M F Coaqul ati on

_(JOT,
factor . es

eSPRGl

TO) %agwg&&&@@t M@&W@Fﬂa&%’mﬂd IL-15R

TREGUI at ory

nCRP- M. E C

O6:uRiBa f&we&b@ém;{y FD06mrGREE, CD59, and

Tpcer—associ-ated—anti gnn or rnr\npf or-HMEB-1

LALEL =" I\ LAA)

TRFaecond p
— TNt
TNFfector c

or MP-1B

r Oomplementetheron &qfeﬁﬁnym C$ Okd,oeCsespeci al |y

HeeroRlement regpatoryairbiginVERpetial| RAIPABSCDYS FCDIA, and
HN@BPl Pr oi nf | anvnatory ef fector receptor

especi al 'y VCP

RANTES, " ™WW¥1 or MPT—BHWMEB1

TRE2gul at | qncﬁm&ertaawmé%dp%mgsv PS/‘”“PFP%W t hr onbi n

e

VB 1
R

PSR ooy e CRre

HMGEB-1 Cancer associ at ed

tigen or

effector c

'%ac@or} ﬁiﬁ%ﬁ
CD55, CD59
L

yllf;g ?%g{a‘% Yg'gg?%tﬁ %%%E%e%%{l?m-?f%mm, MIP-

LPS

Proinflammatory effector receptor, especially IL-6R IL-13R, and IL-15R

LPS

Coagulation factor, especially TF or thrombin

LPS

Complement factor, especially C3, C5, C3a, or C5a

LPS

Complement regulatory protein, especially CD46, CD55, CD59, and
mCRP

TF or thrombin

Proinflammatory effector cytokine, especially MIF, HMGB-1,
TNF-a, IL-1, or IL-6

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, CS5, C3a, or CSa

TF or thrombin

Complement regulatory protein, especially CD46, CDS5, CD59, and
mCRP .

TF or thrombin

Cancer associated antigen or receptor
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TNF-a., IL-1, or IL-6 TNF-a Proinflammatory effector
chenoki ne, especially MCP-1, RANTES, MP- |A or

M P-1B TNF-a Proinflamuatory effector receptor,
especially IL-6R IL-13R, and IL-15R TNF-a Coagul ati on
factor, especially TF or thrombin TNF-a Conpl enent
factor, especially C3, CS, C3a, or Coa TNF-a

Conpl erent regul atory protein, especially CD46, CD55,
CD59, and nCRP TNF-a Cancer associ ated antigen or
receptor LPS Proinflannatory ef fector cytokine,

[Og eﬁ# od SMaBrute may DEa shixtube that &htalﬂs‘a@lda&%vo separate
roin Iammtor ef fector chem)gl ne, es$§u| al | MCP- 1,

anihpglipssand{prreceptors g thjf peandg thapBing 1, tgrgpts. In ofie
prefe&@steﬂaboampfhe&argaﬁae@uauw frohr tﬁegtduplca&xstmgobfbmxaﬂ&mamry

LPS ul.ation factor |aII TF or t
offgiopt %ﬁ@ﬁfmﬁmméxﬁﬁ% Egyation R Phiadorasa
itG@Lﬁr&bmﬁ,)anﬂ ragets apectﬁqany |aa§ob1yxte@mm anGh8&bmatory or
hr onbi,n .Pr oi.nf
ma?vr&céysregaww.dﬁs'de&gﬁ 4 SO BT B Blaks, or with an
infdctibys diseaké.- 6 TF or thronbin Proinfl amatory ef f ect or
chenoki ne, especially MCP-1, RANTES, MP- | A or

[0%@ TR stibif Eetﬁé}éd)mcﬂug &19 Bfﬂd&lm&&i)ibr of foered tﬁfget molecule, such as
ept or, ecl a R, and | L-15R -

for KPS B h Iéoﬁg oMU TEp DN cipye fagior ahrombgs 14, CD27,
an% 3. qmaw 69@&9&&&@5@%&%&% @61blefoings ifl the blood.

peci a PTF rt rglﬁ%in dth
Biedinedy tag st} Yé?féere%ﬁw‘ﬁgﬁ f%ﬁl“? g’cféB ?’6 g> and then
tasdeBRg By tied Jeedsxﬁﬁcoﬁtp”ouertt IO EhelSeablpetiferéd sthudtuge tohmbther cell, such as a

contai ns_at | east bodi d/

A ERRA o RGP PGSO ¥ dbe Bth SReGre0R L AP This s
&afxggl)seffédmve Mhen nfee;émnﬂggkﬁ:h’?txl‘b:qmmmt ltrs'l glgamﬁt gsirmtemalamg
Se

anélgfsxé é&mﬁheécpfeg%eglﬁ& ”P‘%ﬁ%}ﬁ‘é‘ Sl Jengntlc Qefl TR Lnsistent

e m coagu ation
wftﬂﬁie&hmlosxmmﬂ Barsed, U.S.giatems 658,933, 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
CDS55 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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conpl ement regul atory proteins, and targets
specifically associated with an inflamatory or

i mmune-dysregul atory disorder, with a pathol ogic

angi ogenesis or cancer, or with an infectious

di sease. [0241] The stably tethered structure may bind
to a receptor or to its target nolecule, such as for
LPS, IL-1, IL-10, IL-6, MW HM3B1, TNF, IFN, tissue
factor, thronbin, CDl14, CD27, and CD 134. Many of
these exist as both receptors and as soluble forns in

addiptableGRidctionBidhitile) PrdRrably hosphhte buffetddankink @BS) at phyaologlcal

results in ra cl earance and
HEY SORSRUBYO, HEMT B0 SRR D DTN AR it s intended
fdraish a1 Rtnais Optionsl compamatsufisudekits insluddstalsilizers, buffers, labeling
macr.op for transport
TREHLE Y @?Vb&oﬁes’ Ipysosél? e%g m‘%ﬁglsn%lggg eé%gﬁ ?igﬁ Fg&h&%& clearance,
and Eventisnalyeinges) eomemendals andybe likg conponent i s
agai nst an internalizing antigen, such as CD74,
% gg, by macrophages and dendritic cells. This is
sistent wth the disclosure of Hansen, U. S. patent
[&455&; 533 albewbative etbodighents, binding paptides for cm;astoictmm of AR and/or

A U5 P B B S B SRR ol e
Fbpéxainiple, ipeplidesthee baphto SDD dersaing amt thetthereford Z@Y be Substltuted for

SRy Y O S e i o

DDR dxm@\ped celacting fanphagevgth high bipdineaéfinity. Ether tm qf@mdmg
pB1eD that B SRBYFe o BBSAE £ it ERP rar@ bl IAM R ndybedoRred by

0 any ove cancer antigens, antibodies to
phg @?Rﬂaxmwn@eaﬂwtéﬁ%er anti gens,
anti bodies to NP-rcB and any of the above cancer
[62d6] JRESus Methods bf pIR@E @Bpla® ahd teChieigakstfor ﬂbﬁu@ﬁg dilverse populations

~above, cancer ant en
o peiig® SEVFRL B veT Pty - dray e BEieu s P MBS et P 622,699
aidl 5J068,829,0achof @hlch&cmmi@bxytteﬁ hereinp by téfeence] disglose methods for
secandar ra | ChiB be ong that. . .
PERAPBRAR %a%efneb e n SRAPES eydls T ntggtg1 e"ﬁ]%‘&? %e?’ﬁtgctanz et a)‘/l,lpmatmg
bhéteri@phagé fethiat ana‘lbpq;mﬂemctandub ekmswd@ptthmesurfam(,ﬁmxﬂl and Scott,

1%%&%}‘&8% 9?%?5{350?&72%%1&%@@ 199?‘%%&1&' B 121: :228-257).

coagu ti on cancer, or an

aut oi nmune di sease, such as a eytotoxic¢ dru 0244
[0245] Fhaprst deeadedies geegroppriderpble mgﬁesanaﬂlggﬁa%w ion of phage-

dﬁéﬁ&&é@ B&fitide 188 Hs ad8 Y M8 dN&BﬁM of §echilg fheth6ds inWHich the

manmal i an t herapeuti ¢ nos use
h;brpa&eﬁﬁ@émi toisp twpae%w@m g ﬁ%ﬁ@e{ﬁ 458 ﬁ%E‘fl’@de libraries has
nﬁd@ﬁﬁfo@ﬁb}é tp Qﬁ&ﬁhﬂhﬁc tricBing &t&aindﬁreceﬁaﬁBiﬁ)gaﬁkt binding motifs within
physi ol ogi a con trat on The Ral, '
REPEBheap o B5Rics ARG filRlnagrS i RieBRFbrthlcBHas thar
phadiRe dﬁﬁxlarfadhen&ﬁéb |Thnhmmhnd haﬁiso bml usednypidasify sowd peptide
ﬂgé‘g%etﬁ%ttgrsxax %gYeu:{aj Sc%%o \he deFl %Qrﬂf ff%egt’idoln%gx%hh nggs or imaging

para net ¢ conpou
ageto(rapet albdaysa,csmmamw 40 ianbtition io pepndes larger protein

. domains such as single-chain antibodies may also be displayed on the surface of phage

particles (Arap e? al., 1998a).

[0248] Targeting amino acid sequences selective for a given target molecule may be
isolated by panning (Pasqualini and Ruoslahti, 1996, Nature 380:364-366; Pasqualini, 1999, :
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and conventional syringes, colums, vials and the

i ke. Phage Display [0245] In sone alternative

enbodi ment's, binding peptides for construction of ADD

and/ or AD domai ns may be determ ned by phage display

met hods that are well known in the art. For exanple,

peptides that bind to DDD domains and that therefore

may be substituted for naturally occurring AD

sequences maybe identified by phage display panning

against a DDD dimer and selecting for phage with high
Ttﬁiﬁqh@g ﬁtxél' metiy43 Xd1e62)! erﬁ%;‘,foé liktaRAbfiha «p&mtzhﬁiﬁ§ putatwe

are sel ective or SeCI ICf partlcular %
targstia g peRtidepipadministersdite aar&it m%??&%é agdl sypRlgs %ﬁﬂrwg ound phage
aR@BIaHdd. theget eddéduid nﬁaa_,'f ﬁﬁ%xarﬂ@@%htﬁ&lﬁdd&d%dmiﬂ&ﬁdﬁf icrotiter

phage dlspla a te es for uci iverse
Bl L Blagy Kot Pt Faa (et MO . £5e gmplified by
©thamiih BostWaSterifat . Nos. 5, 223, 409; 5,622,699 and
6, 068 829, each of which is incorporated herei n by
(il SRR e 1R o e pRIEBAEY i BAMAR betwocn
raqpadedf naahitng Mthep than being lyssd by &re mhgBadbe Bastariganaysingiead secrete
ﬁ@sﬁ%d (B hhpPlifdbhage ma
oS A B B S p DT UL N, R DR bhago may
be gapsedveithe tames malsculersanagd whctedlfez admﬂqfwé rqugds of panning.
MIBEAE Fouldas o SE@RiEINSY %@%ﬁe@ﬁ&ﬂ ra%ﬁﬁoulaﬂoﬁ Bfselective or specific
construction of phage- dlsplaye tjde Il&ﬁgrles ggg
binders feobiaiped- o&mneﬁcéém?en@f ERTpREd by
séq'u@r{c%g e Dﬁi‘& cbﬁ&(ﬂ;}gh&ing S@dltahlﬁgﬁﬁﬁtpeﬁﬁdéhingﬁnﬂﬂge phege genome.
a t he use of, pe | brari.es has, made .it
The eRtEe EPeHE PoRle FrDab ey Rttt S & pRbotfppeas by standard
pfoR&i Bliediistry @RnRslqlés @irent i FoBay$radth @z a2YAOSS5)T Ot €i ns,
such as antibodies involved in inflamatory reactions
integrins that nediate cel l ul ar adherence. This
' Aﬁ@?ﬁo has al so been used to identify novel peptide
: ands t hat na serve as |leads to the devel opnent of
8 RIS agprequRss forgonstigich farmatipn piag comprise an
]1-](%%&3 Methb&d @Fc%&?ré'aﬁ@@étenﬂtﬁm@dﬂé $1h@iﬁgtcﬁatﬁaﬁﬁ‘stdﬁ of aptamers

protein domains such_as srn | e-

Hallgearadn fhgatt| B eramplessHeh jeedmiay wg%giﬁf%&%“ Y¢S- Patent Nos.

5}3@@981 5558771 @8 S(@37e4398kach lincorpb?&t8a hereiiR Al ference.
Targeting am no acid sequences selective for a given

A0S 5, S ) 950 R REB s pngt reomm,

aibpyifecktion mett@ds) and‘p@y‘ﬁcexs@d.ppe orJin oqgrdblinatigp gvith other ligands
spAé%%ﬂ]c%gr th8%ime 4} gr irféenefh), la' R fhYm O 2P Y £ QY B3IuBlcBdes,

ative targe 8 eptides 1s adntnlstered to target
mﬁerr@bim pelcag ﬁcm@bmp s W%Wﬁgeﬁmt eecifirabjadingy Aptamers of

&;[%Lc%g bsfter i3I0l baItY BEYbERa B, altmgsxﬁtmres, ofl16, 20, 30 or 40
tached to the bottomof mcrotiter in a
nodeatides may ke prefemetdye that bind to a target my be

el uted and then anplified by

[0252] Aptamers need to contain the sequence that confers binding specificity, but may be

extended with flanking regions and otherwise derivatized. In preferred embodiments, the
binding sequences of aptamers may be flanked by primer-binding sequences, facilitating the
amplification of the aptamers by PCR or other amplification techniques. In a further
embodiment, the flanking sequence may comprise a specific sequence that preferentially

recognizes or binds a moiety to enhance the immobilization of the aptamer to a substrate.
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growm ng themin host bacteria. [0249] In certain
enbodi nents, the phage may be propagated in host
bacteria between rounds of panning. Rather than being
| ysed by the phage, the bacteria may instead secrete
mul ti pl e copies of phage that display a particular
insert. |If desired, the anplified phage may be
exposed to the target nol ecul e again and collected for
addi ti onal rounds of panning. Miltiple rounds of
panni ng may be perforned until a popul ation of

0°2§|.’¢ QE*aYrﬁar%a?Q@&blfa{eg sduéted, intior RbRfiEESH syﬁtlhesxﬂéﬂl 420

acl d sequence of the p‘ﬁ&p‘ges may. be det erfn E
cargnaRTel YA prRIymelss osntTas aF F s ey comprise
mdAfHdddtigbMeR! Anlydf HM}{&P@@E gapoerinaifihyeprestanini dptamers may be

b B B b OB o
ghodpadr detivated toli&ihte acﬂilmddal Bitkagts to DA huclépidesmr snay be conjugated

tJ ??%?toslr"ﬁ%{}ts? §{;1%T§1lt r?xor% p nﬁ >p {l'ét%r h&ag&exﬁbﬂ%ﬁé’{rgfa% by pltemnative
linking grips,Lsoth auj’(é))@ rdk!ta@qdrhyrﬁ(@@S,tH(@)T&Rn (AR, P(OYOR', CO, or

| i s group ma
Cg\fri?z,r \%ﬁérr 'rnIRc' Iﬁ? gﬁ% Chﬁ@ aﬁd afs%lﬁ%tl-ZmoYWaddﬂ Jr{'ﬁn group may

exa ques "are_descri bed
beJa@ch%toeaduamSmclegtxwzh@g@ anr§9 Nogaly linkages ingagoligoger need to
b@ﬁﬁﬂ idicorporated herein by reference. [0251] Aptaners
ge prepared by any known net hod, i ncl uding

thetlc reconbi nant,, and |f|cat|on thod
9%79 B iphyts SorraER A sERrBnE Al srtele LRt bR BRuffirgets of
it Erest akd well Qﬁoxtnlil&‘oﬁﬁﬁﬂxpﬂﬁtlgﬁeu’at No. @,emﬁ% anddU B ﬁatrrhlm »R70,163,

| eqt i des
e%%@?ﬂg%'g&g@ %g?fepeﬁg & glglglat? 5 ue gfxf !}algllvéélglg% seke% g"c:!m a mixture
Oﬂﬁd!ﬂﬁm@amners enﬂlﬁm-msesmttoss of haﬂlngmepqgggn qﬁ@ou@é e

aS| hl aI t
“ﬂﬁ RPdsPiamss mayag%n preferr ecf a{?{ Oo%@y ig[galtl g‘?r%?ér oﬁge%uences (possibly
oohyringinmpledude efzptammesboarresponding ©rthe bugh@ﬁt affinify sptamess ¢xjst in the
% fi
oy b R ifnt moms
obaptanery is theuabus (agpprq;cplpa %593@, 1sb'§tafqeg SRERES Waratlon Each cycle
rer(; t{'ﬁ{a&nﬁ@hﬁgntso? E@Hﬁ:?sswﬁﬁ ﬁ@h' a'ﬁtiéﬁ 138 tHeh%get Repetition for

Ication of the aptaners or _ ot her
bawmen threeol shhselestinpiPad é%‘Pllﬁ?P“é’nPM? FHERY b RJdP gERfrate aptamers
ﬂ&aﬁslrfd'@ﬁkm@ﬁ EBGOMA poRNci6ORNEd @fkedl Speci fic sequence
at preferentially recognizes or binds a noiety to

enhance the imobilization of the aptaner to a

Y ate. 71 [0253] Aptamers may be isol ated,
sequenced, and/or anplified or synthesized as
(8253 &m pértpira pmbpdiments ke PRASPEELH eampoRepisandior gaipplexes described

h%lqzﬁx?lql?{' é?]rﬁfméé'gn%ro? $lor8BYinfe? BRfuleRces, MRthérds @k ﬂlhﬂm&ﬁhn g

dr ox groups .ordinarily presen%
pr e o ke pIRORLF B Mt COBHE AR PO for various target
R8s R P RN Sevelped BGIERinIN extatalliarebeptopdemuing @y in vitro

exon shuffling and phage display. (Silverman et al., 2005, Nat. Biotechnol. 23:1493-94;
Silverman et al., 2006, Nat. Biotechnol. 24:220.) The resulting multidomain proteins may

comprise multiple independent binding domains, that may exhibit improved affinity (in
some cases sub-nanomolar) and specificity compared with single-epitope binding proteins.
(/d.) 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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group, or activated to prepare additional |inkages to

ot her nucl eotides, or nmay be conjugated to solid
supports. One or nore phosphodi ester |inkages may be

repl aced by alternative |inking groups, such as P(C»O
replaced by P(OS, P(ONR2, P(OR P(OOR, CO or -
CNR2, wherein Ris $ or alkyl (1-20C) and R’ i s al kyl
(1-20C); in addition, this group nay be attached to

adj acent nucl eotides through 0 or S. Not all |inkages

in an oligonmer need to be identical. [0254] Methods

mERbdPEERALRIBA aAdEseFa0REr e AfscRBER R exainB R, indlJISUP4tent

Aok S et 314) S5k b, bfsoossose

and 20090283 84, tRaERarhpleOEcRAbRbBACDYE WhicR isineerporhld herein by
t.echni que general l'y involves selection froma mxture

refrencindi dat e aptamers and step-wi se iterations of
bi ndi ng, separation of bound from unbound aptaners

Pruteinsiapd Peptidés on. Because only a smal |l nunber of
sequences (possibly only one nol ecul e of aptaner)

[0995]r R&BHB@ dtPolypeptiires Bi SoQsds nadyl lbeﬂhs%& watpiredhe l’sé‘op%X)lfﬂie claimed

mxture, it |slg%frﬁ’?.lmfy bleto set tSe tibodies
melpd SIATIRGSEOTS-oly Sl SPIPATITIEnts i o g S IRES B
orXPdgAiERtsSofl atibbdedBontditiifg G pitipe birlisg yited-1b Gfer erabodiments, a

retai ned during sep tion ach c cIe [res Its in .
praif CARFEFE B A5 PP Ao P Mo 1Ry oror e, Hbkine,
bihdihg totBapetdtinon for between three to six sel ectl on

and anplification cycles nmay be used to generate

{0?3‘9]?%? ﬁ?eélrl{epéh %xﬁ H@Bf}fv%}l f??éﬂtﬁiet@én&ﬁﬂy S986, Yt & dof limited

cert a| n enmbodi nent s,
tof APrateip of eepotes mae@hgvaﬂ@ﬁta@lw@p up g fullleneth sepiepgrspnslated

frgr% eéeﬁe@ﬂol%ﬁb SERRRr Han BBYLE 100 biflio £AH SDES peptide of from
Aviners are a class_of binding proteins sonewhat

ahoutd mb%l%ﬁmmc@ FRr fqﬁ%fﬁrew% thsitermss’ P&Cﬁ?}m polypeptide” and
“pePREdT drk L6 thREchiAgdaBlSerdih IREcorBinEBL tHe@erm Thi6Min/ &1 péptld

devel oped from human extracel | ul receptor_donai ns%’%n d
erCAMPASSEH AMIOACILIFGHFICEH EPIRTFING A 3 ’é‘b‘ﬁ (? «rver © acids
fothd & naturd1Q 2colMiihg pitéihs oh idbast 3 thé8itied 61 umBuhleainaacid.

et al., 2006, Nat. Biotechnol. 24:220.) The resulting

¢ .
(OSSR B el B p SRR i By Bl occuring apino
acad, fanpiaoyng agid dsl@Wélve as ey aypipo aeidonimtig known én the art. In certain
erisiﬁ)oecﬁxlnfehtg' fh¥ ({S@J%EQ BP@xe dtBindr B%)tﬁfeeapé LNt RekkHGhE any non-ammo

pr ot el ns’ rIOUS enbodi nent’s, avners may

acid irderneptingghe mpe@mf}mneno o<1y eesidpey: 1[9199‘“%8@%58 fft?rsequence

1B GhoRTBhARS Sci @i HRIPRSpdrti QM- embodiments, th
m%?EOhP%%J}Fneggtq%u I soconcernll(ir‘l‘[’gar 172 rre?ﬁ%dé of embodiments, The

segneroeof cesidies gh theseteisror peptidaaay be mtgrapiedhyenerqs more non-amino
ad& tRs. 1N U S. Patent Application Publication Nos.
20040175756, 20050048512 20050053973, 20050089932

[q%ggl 9 55 2oh3 gaa tﬁrer? ePﬁ%)t(ebHBr l?esﬁ)tléee‘ Céx:'«cco)&pggscse %%&oqm%&&ces

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, B-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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reference. Proteins and Peptides [0256] A variety of
pol ypepti des or proteins may be used within the scope
of the clainmed nethods and conpositions. In certain
enbodi nents, the proteins may conprise antibodies or
fragments of antibodies containing an anti gen-bi ndi ng
site. In other enbodi nents, a protein or peptide nay
be an effector nol ecule, such as an enzyne, hornone,
cytokine, binding protein or toxin. [0257] As used
herein, a protein, polypeptide or peptide generally

Zrﬁ%ﬁnoﬁbﬁxohi% aBfl NLEAY1 agIn@, H?d@k%@ihé, dﬂb-}gicﬁ@ty@isme

than about 200 am no aci
3ddyliehmeclineatdl reyrralng 3ageg ﬂ%ﬂe 3‘1}3 f%&&" %‘QWS‘PY‘*%‘Y‘W’
sErcEsite? N-M&&@h@&@u&mé, @Q\I-&Eﬂtlimly&ﬁe dS-MahﬁVvanneaNpspldeoﬂeucme
of fr ?Iglout 34 ??E mno ac
ae%ﬁvs ‘é‘h terppfLvetsa P e‘“sp?’d’t‘“’%ﬁ‘
in i oroke or aistead of the mmmmg}mgllyamMcrds Methods of producing
gﬁtg r dl n%)eogana I%riﬁ ggngrgc?%flés)sreag’% cg%]ég%s%ﬁ Cfg;? QH e, in U S. Patent Application
PahbcahbnNmeZQQEO&)@ﬁ?ﬁS’nl\@ﬁndg etadi, fited Jmm ML 2Q94nat ur aI I y
occurring proteins, or at |east one nodified or

(62465 BRdteidT b Pepiidcdmay bORRE byinyusithifiR 18ioMvn 18 hose6T 4kl in the
aC|d resi due” refers to any atugﬁlsl% u%lmd%ha{ynd d
agfeingludingfhe, fxnTessinn; of PRYFIRY, RPREPtSes § Rl ar
H6180ufar BRAYE cAl ledhidRues, tthe 1|561at€dﬁrdf21ir6teme Efbpebtmﬂﬁﬁm riatveal sources,

b e o R s BB A b e

aﬁﬁ pé;rﬁda@e@mndesrc&:sneshmﬂmglm vaidue gemﬂmde heammewo'my disclosed and

1208 or j
B RO st RSP AR BTl R SRR, B8 fh the . Ome
shésdatibase Bfthd Netnqmab Center for Bpdghndegydyfotreation! s@enhsnie and
GRS Gabpd8" Fnl BBaiRPkdbfons B0 b eShesiRay Ol e andiox
eapiessed aeme t@stqgl@nq%@ disstonpst hesein gr ag wpéléshe kyaw tg thosp ef ordinary
skl i ?W @MQ&?&& %BMM& ﬁﬁﬁhﬂx&s%%t&h@ Polypeptides,
prot el ns ehst one nod; f unusual am no
aadpebﬁdemlrel}mon@tblﬁhosﬂsfsmlFﬁ‘h@&f‘t 0:  2- Ani noadi pi ¢
acid, 3- Am noadipic acid, [i-alanine,

[ i - ABepRAPIMBRéSI ¢ acid, 2-Aminobutyric acid, 4-
Am nobutyrl c aC| d, piperidinic acid, 6-Am nocaproic

[@fé/&iﬁ{l& Sea H%geng 209' aﬁe %%no% ﬁ“ﬁef&%eﬁé?@ééfxé’ {h' (ﬁs@&f &phde
tﬁ’intbn& aMilmgm;ptayq: pqptdgwgntam@pﬁdes that mimic elements of protein
aC| g&@@@?{ SR bt eRfhfle J%i%ns%n% B}, 3 PPOM Pith Minfetics” in

asp ar%%;ne Hydroxyl ysi ne

ROT 5@9@1@&@@%@ IQMA{;H{P@%%p &t ¢ éids Chapman and Hall, New York
(ﬁ?él% qr]x&?ﬁf%%d' Hfein by QHERARS | "ﬁ@ rat@briafts hhHPME LSS peptide mimetics

ci ne sarcosi ne, N MNe | i sol euci ne,
it WEPRYIdaebonael BRI FAFP chilp e ABRg A s shains so as

to facilitate molecular interactions, such as those of antibody and antigen. A peptide

nse f) e 51: morecll)—ammo acids

mimetic is expected to permit molecular interactions similar to the natural molecule. These
principles may be used to engineer second generation molecules having many of the natural
properties of the binding peptides disclosed herein, but with altered or improved
characteristics, such as increased absorption across the stomach or intestine and/or

improved stability or activity in vivo.
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and Ornithine. Alternatively, proteins or peptides nmay
conprise one or nore Damno acids in addition to or
i nstead of the naturally occurring L.-am no acids.

Met hods of producing peptides incorporating D am no
acids are disclosed, for exanple, in U S. Patent
Application Publication No. 20050025709, MBri de et
al., filed June 14, 2004. [02601 Proteins or peptides
may be nade by any techni que known to those of skil
in the art, including the expression of proteins,

pol yp,gpg,jﬂg&i,gr pepti des through standard nol ecul ar
bi ol ogi cal techniques, the isolation of proteins or

des frogm.natural sourc t.he h |
ngﬁt k%‘%‘?‘@ 8%08% may 801106@6‘1}51518% grot s ’f}kb S o?elca\l gergarally have
alp610d stibstantied byﬁﬁmtdfd@epadﬂj liplegdit it thee N-eqru@arasnus, to all or a portion of

SRS OAA o . Y RS iy o

otkaacnpacxwotﬂmni thod reomdbmantyexsﬁcsslldm <pﬁa mrhtelrama hatprelogaysdipst.

Afnat%xor rra 1 fin éﬁ&ﬂﬂg&g @Q Cfg&ge% 1&?{5\5%16%618 gs'ieﬁﬂwhmam such as

arwmbngy epitipon¥ et emotkmﬁpfug@ﬁwf ﬁt&}orﬁearawlqdﬁagacmf pfa moiety
rfﬁ@ﬁiﬁhﬁérﬂ Qu&lﬁfs thé Fﬂﬂ@éﬁ§§péj€ﬁﬁk&§ @ldal heosy, le&échﬁﬁques

now to those of |nary skill.in th

7A|89«é§9>£qsg'gpcy et gl r1i98%<’ E‘ﬁ?ﬁﬁgr"@f‘zﬂ Bif)e ﬁH}“&‘t“?‘d’ﬁ%o 1on proteins

wBlRLBhEEn cHRMBEM bfl@tnponaitslofaptdtiiieed esmiplk@winitned herein, for
those of skill _in the ar

xeRAn Ererenba IRt s a e HIROR gf S At Pesgnee
attaxhtd® dietorf mpeehele mnetics. Mnetics are
pepti de-cont ai ni ng nol ecules that m mc el enment's of

[@rggt] ﬁeﬁm ? 3 ?&%@ &Sﬁﬁdg& %}}&&ns'\?g @wcllfl&%wﬁ)f@ fR)s€ of skill in the art.

son €

Sﬂmsemmmmﬂmmmm@aﬂl aqtachmeatsusmg bifunctional
@saﬁﬁgg%?égg 1{% del\%g%égﬁtﬁesxé ?éamﬁl%%ﬁ@ﬁ flo®ddn, or by

Rerern rati onal e behi nd the use of
p@qued@fm PRV gegquerios enprging hBrshinotqirier BRREKR dha DOA sequence

LLQB | RS SdphidE B Hiokein, 111 QWY exPResEidn 3¢ it ifilabFfusion protein, as

s so as to facilitate nolécular interactions,
exayaflified in thedfellowingHXales- and anti gen. A pepti de
mmetic is expected to permt nolecular interactions
Si M kpHthdee Rdpgideat ur al nol ecul e. These principles may
be used to engineer second generation nol ecul es havi ng

r ngetex}xglgrs OS g?Jnﬁy BE Qﬂ'ﬁﬁésiz%& iR fwHolEodth 'f)q}t,nﬁ solution or on a solid

erei but wth altered
sup}prtox;! accordange amheqqnggxpt@gal teghuiquss Vﬁr@e@aa@ganatlc synthesizers are

c&%%{o% a% !ﬁlg%ﬁd ERELSERIBS RocBfdah&l Witk kRGwR BEt&Yols. See, for

npr ove ity or activity in vivo. 74 Fugio
exprmales S1a 0 SN Ve (b SR Bl theg S riceantoe oh S Tie
ANeREGL 88.); THE $LalTR 8831/ 3mIERHH. Boky 1058842)aMentfield, (1986, Science,

subst antial portion: of i nked at, the
2824341 A4 )iend ?l%grg}){ angeM 5n1ﬁ%}cf 8%9 the Peptzges, E}ross anyivlexenhofer, eds.,
Academic Press, New York, pp. 1-284). Short peptide sequences, usually from about 6 up

to about 35 to 50 amino acids, can be readily synthesized by such methods. Alternatively,
recombinant DNA technology may be employed wherein a nucleotide sequence which
encodes a peptide of interest is inserted into an expression vector, transformed or
transfected into an appropriate host cell, and eultivated under conditions suitable for

expression.
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a second pol ypeptide or protein. For exanple, fusions
may enpl oy | eader sequences from other species to
permt the reconbi nant expression of a proteinin a
het er ol ogous host. Another useful fusion includes the
addi tion of an inmunol ogically active domain, such as
an anti body epitope. Yet another useful form of fusion
may i nclude attachnent of a noiety of use for
purification, such as the FLAG epitope (Prickett et

al ., 1989, Biotechniques 7:580-589; Castrucci et al.

p¢?33eAﬁnngggng§ 4647-4653). Anot her use of fusion
oteins would concern constructlon of conponents of

th d I
S BRSSP SRy o
oamoeéquﬂa based stahiyt tathlered stroctares sxonatiompistared to bt

th f 3
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zIrM% W&*a ifoReal; i %e?xgl ERAERRIST ul?cyav@ﬁo&QH_ﬂctmn
synt esi $

e cohp ete fusion protein, or
attachnent of a DNA sequence encoding. a first t
66) PO PR PR S ST gvntemuﬁ@ctacag@m?% adefid e

dﬁ@@ﬁ%ﬂl@a& enddépenilliig oh @bduneshndystraxpreansy exhibit pbdreabsorption across
nt act, fZSlon rotein,

SRSl SRR B e SF PR AEE b HEerdes efepter hem
1655 spepptitle o d@adaﬁoxs yyl bﬂimmmﬂ prateasehar reoxrabsorbalae through the

Ao B fohd BeeOreP S QEL oy SUBRR! b1dhACEAN 9568 Btbitls. 5.

rona s’ au
69yG0hids Ezlesrand Ceoobolﬁ%s Biat¢dhpolagn 1 3:351-69 afidodmsn dl Ro, 1995,

AR SIS o O BO SR ot s ol

J&kym Wl@l & Soay Gc@dman R Sb@, 1990 Rureak Appl)Chemy @8&305108) Methods
t‘%xl%géanng hléﬁﬁcsgf‘f)g%hd%%a}og; Q@ch@é hdég%ﬁiaixhﬁé ﬁ»—ammo acids;

Cl ence and 13arany and

peptidanimetigs gomsisgng %@gwesﬁmies b gumig tre i eHisf@peptide; or
p%gt%xds wéff QSdﬁH}ISgngegﬁzﬁtm&@ ﬂév%%‘l% beBP des&ng&ﬂind 153965 used to

e sequences, usual from about up
csgstwt BePtidRbATed stabls tethersd syuctures aMtable %Pﬁ%mswon toa
sibjelr. et hods. Alternatively, reconbinant DNA
t echnol ogy may be enployed wherei n a nucl eoti de

ARG R R —
o héois hlkarhatiivel Lkingogroeysp swihras &HR-MdsCHe- S, CHze(d2, CH=CH, CO-CHo,
SECHLE B AT S A AT o380 o o
eaﬁmbheﬂm*m R8P, bk ol : b9 Hatledmodial i B3, ﬁ’aﬁya’wn@eﬁﬁt
2{%‘@%}6% TS 9& e@aw@b%tﬁbﬁe\ér&ﬁté}%@%%f Afbdifi&8et al., 1980,

adm ni ere to a
J. Med. Chem. 23:1392-98; Hudson et al 1979, Int. J. Pept. Res. 14:177-18S5; Spatola et al.,
1986, Life Sci 38:1243-49; U.S. Patent Nos. 5,169,862; 5,539,085; 5,576,423, 5,051,448,

5,559,103, each incorporated herein by reference.) Peptide mimetics may exhibit enhanced

stability and/or absorption in vivo compared to their peptide analogs.

[0268] Alternatively, peptides may be administered by oral delivery using N-terminal
and/or C-terminal capping to prevent exopeptidase activity. For example, the C-terminus

may be capped using amide peptides and the N-terminus may be capped by acetylation of
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Adm ni stration may occur by any route known in the

art, including but not limted to oral, nasal,
buccal , inhalations], rectal, vaginal, topical,
orthotopic, intradermal, subcutaneous, intranuscular,
intraperitoneal, intraarterial, intrathecal or

i ntravenous injection. [02661 Unnodi fied peptides
adm nistered orally to a subject can be degraded in
the digestive tract and dependi ng on sequence and
structure nay exhibit poor absorption across the

ﬂ{n&%??& rlaé btiied thiWalsd BYENRLed 8% t%&ﬁ%oﬁéﬁxd%@ r?oPélalxﬁble by

epti des to_render ['ess susceptlb e
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TR O TN N T
EWﬁﬂmegﬁd@l@NWpes\& kndwn ickhe dilahd methbdh for
| S
o Rt R o Rlhe D Ao Rl b ltcbBlot o5, U
qutexpttAmiélcahtai Bgs;casmmoawopmasv%mmwm n’@lcmlam 5 2004,
m%g{pg% Ib BePBL4)C §n CORS éx'x'lb&ﬂm%ts oﬁéi)ﬁﬁéé: d/or protems may be

ecul es i mmc the structure o pept
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bg8: przfnen@usmg Sylqmiting asmsennsatmgerv@elzw gndguemgnc coating
lﬁx eg@o %5%0b-53; Kot #8ma E%l?ég‘s ]sgg ML aOb‘ﬂC @M&R@gf use for orally

in by reference.) de mnetiés nay e
amm@apemdabmamgyneaﬂw @Pluée) 8RR P NOFE mhlbvaf éﬁﬁ%ﬁ‘&#‘ed
%%&ﬁiebtﬂ&% bidBe WB RS gend B Oler AbbiRE RAKIPISYesolubility or

peptides may be adnmi nistered by oral. delivery usi

SROTRIORiOR 41° DeRhEaYneh may B ﬁ%ﬂkas%ﬂpmtﬁ’g PEnfsTiseAted fed capsule or tablet
(eRRevoInla c%aﬁicla\adh ynayl%arm@e&wanh the dapsuletd ﬁdiﬂﬂfj‘ltlﬁ intestine and
may be ¢ usi am de r]d t.h {Msh
infiyt (e ) Faiety g Oy HIAFABTS JaiFes 1p i ripgtne (Mehta, 2004)
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or e I on o clLC S .
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of D-amino acids for naturally

[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 I1gG1 (see
Examples 3-7). Methods for preparation and use of peptide-Fc conjugates are disclosed, for
example, in Low et al. (2005, Hum. Reprod. 20:1805-13) and Dumont et al. (2005, J.
Aerosol. Med. 18:294-303), each incorporated herein by reference. Low et al. (2005)
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occurring L-amno acids, particularly at |ocations

wher e endopepti dases are known to act. Endopepti dase

bi ndi ng and cl eavage sequences are known in the art

and nmet hods for nmaking and using peptides

i ncorporating D-am no acids have been described (e.qg.,
U.S. Patent Application Publication No. 20050025709,
McBride et al., filed June 14, 2004, incorporated
herein by reference). In certain enbodi nents, peptides
and/or proteins nmay be orally adm nistered by

8ot oMb bbb fithe APRL SldNRESULSIE/TFSH to the Fc region of IgG1 in
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tp &P 8Iing EroPRYRRYP besorae SRPYLLY RIRMLAGiTP ke sprpeccil
AhiPIbRiR¢hsO BF Syrfibiddl tink Shedhil& ldctien édithkahsu@dérovhict thieg Can be

aplih R 0] PSSR IO i ALSE TAgEni Eobiains a primary amine-

reactive group and a thiol-reactive group.

ﬁ
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conj ugat ed pepti des were absorbed through epithelial
cells in the lung or intestine by the neonatal Fe
receptor nediated transport system The Fe conjugated
pepti des exhibited inproved stability and absorption
in vivo conpared to the native peptides. It was al so
observed that the heterodi ner conjugate was nore
active than the single chain form Cross-linkers
[0272] In sone enbodi nents, proteins, peptides or

ot her macro-nol ecul es may be covalently cross-Ilinked

(] 0 BB e R EOE0R R UG il o v
thetvwossdinkingaeadshts ase dessribedr (ki Patcaby&8B4SNGHe qm%lmkiﬁg reagents

c%@ﬁ@ la%%c Q&pﬁﬂ&ﬂy&rﬁﬂg@%ﬁué Wéth 46 e1ebir St SldaR¥mide residue, allowing
-di fluoro-2 ﬁ& i nitrobenzene
8

oPORPG RIS TOEH. 7F cldchsieeld 1 digl5e e cipssfinking reagent can be

mHaStaGh BidRL-B¥k vhdddsFuAdtRnalGrsips Ny| - 3, 3" - di t hi o-
blsproplon|n1date

ci nimdyl-3-(2-pyridyldithio)propionate;
‘éf%§8ﬁ5ﬁnan1noethyl) 2- nitrophenyl azi de; and

C 7 E'\%ﬂ @Achm’::'&s ﬂfhy%ﬁ&m Al o&ED 3G ﬂ%?éet E‘he term “antibody” is

e Cross- nker, such as may |
uprsl herein tq @qurt@w antibedydikelmeloculsithaydas %wamen@lr&mg region, and
iRIhRRS antfHodY BragmeHGRuEILAANBE, F aﬂ%(alb?l siagief dopshid Qntibbhi@@ (DABs),

vari ous ty es of |abels, such uor escent | abel s,
Fyoesiy(single e Fihand dheile. ITP?WW %a’g@wgﬁaé ssigg yfrious
Yaved onbe@is S frapnyeats ¢ Weld knowhl (iP@%@St. Means for preparing

aﬁtlﬁo‘é
e A B b B R g e

1988} mebéwaf OSBaBalradobmg[abﬂﬂ Vesid Spﬂ&@fﬁaﬂﬂ:lr Iahokadjrf)f exngibbdies of

“g%a ‘?}tk}(’) #g° g% %ﬁ{%ﬁc‘@%} Ylucg)g ?dsg%?pa 2 v{lga %]rge y bPEM K pe%? §o%?c%s For example,
alvariéety m»@ atitiodg seddeting hybiridome lineat avahbEnfremdondaieticanilype

(ff ups, By taking advantage of
Cﬁh < | e?%h@§f¢epggc%mg? 'S o¥ t he tao dlffergnt
functional groups, cross- Ilnklng can be controll ed
bot hPsedustion ofitibody Fsegmasfn i al | y. The bi f uncti ona
cross- linking reagents can be divided according to

[6276] SB®E efbbdinyentd oft the tlaintddiRéthediand @bhﬁ@omﬁox@s may concemn

agihody gl Sich ey pREkist b pyan bs S PRARE ¥y of popgin
dmtnm @\nmd)}l)Sad’tﬁmdleb ag@rmveaspmxt meetHods [Jappekamplee adtibedy Ghgments
Z;elxﬁt?éélc Ha{)% I{e ) I \é ﬁ qﬁ!.a%e? e oftaan %"fle%&%ﬁ( %gx%éﬁ} l!a%%adeg I%‘flab')z

Fea ns “un ey ‘can
fragypkate dThia frmmt mpy b fintiee Fledyiefl siogiaghil reducing agent and,

oy 200 SRRy O B 17 BTy e
of disulfide hekag@ﬁ,atmlr@dmh diablmpndvaleot fr@mmnt% rédﬁagnatimm pryenzymatic

1
fr g%g %sﬁig 2@. g‘?x sﬂ} ?tgt:eg tw&'ﬁbﬂ&/ag{ng g?tp %Q%rﬁeﬁth a4 ngFc fragment

Egemplary mathipdgfor paeriieing anéb?ﬁﬁ frmements ree disslosed 29 U.S. Pat. No.

4034 04z igs. PRSN NS, 394 617 8%s&oBCdt a0 PIYd0] A r&RIHbdHAE Biophys.,
Tesidue, a

80:230; Porter, 1959, Blo%hem J., 73:119; Edelman et al., 1967, METHODS IN

ENZYMOLOGY, page 422 (Academic Press), and Coligan et al. (eds.), 1991, CURRENT

PROTOCOLS IN IMMUNOLOGY, (John Wiley & Sons).
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coupling in one exanple, of aldehydes to free thiols.

The cross-linking reagent can be nodified to

cross-link various functional groups. Antibodies

(02751 Various enbodi nents may concern anti bodi es for

a target. The term"antibody"” is wused herein to refer

to any anti body-1ike nol ecul e that has an antigen

bi ndi ng region, and includes antibody fragments such

as Fab', Fab, F(ab')Z, single domain antibodies

(DABs), Fv, scFv (single chain Fv), and the I|ike.
[o2#a! f@ﬂx@Mﬁ&hédU ofRlcapmgiantbatidd, sich ngseparation ©f heavy chains to form

ant'i body- based construct
mpppvajeat % g %epgsp%q%ﬁr cle%%%@gﬁa C?n\e@%)xlzc?tﬁn&%matxc
c}@ﬂﬁéab Gldédhsuﬁfeehxﬁhm alwe|rhaykreoused, iso larigas dhe ﬁgmts 3to the
and Lan
a‘ﬁf?&ﬁ‘b&a“ ffﬁ"?“ pr | )ﬁth%aég%t %&% ?%rfe}r k'l_%g?{a odi tgsoo of rise an
assscationyf usmd Ba, @om:e’l’lus aﬁswatmqan fhe eron%rﬁ%eat W é%*cnbed in Inbar
et\éﬁt Sﬁl&yl’r%f Ib:ﬂ‘i’%caﬁoﬁ& §é, E@ﬁ?@( AfRtftivel§, the vhgdt¥e @fains may be

ody secretlng ines are availaple from
liriked bae iiterarploptss disy {fceitond er at der i chgrpisgls such as

gl%%%%&?@&e S¥ASandbR! PSHAC Crie R BidRichh agu3fr agnent s

Sonme enbodi ments of the clai med met hods and/ or

(ORT0 Pt St FESREYS BB A Yy, A oRnecld Bl  paptide

lu@teﬂeﬁtek@ﬁnglé-cMﬁ Iaﬁngamtbxbdldg potdiys (sBy)veze prepargl bu@ppmgnng a

F ti )
B eo e AR seghAREEBleBinlf Rl D a0 ERHickYconnocted by
alpél%dﬂdﬂe&(@b h)lka' Seﬁmm stryctiipl mﬂ&m Wnk%pressu)n

|
v%qr tgﬁ i ﬁubgé%\égﬁ%f};l oL 8&5&&{% Q'hok Hcégdrlg Sgﬁe{ﬁh ?‘I?]ag recombinant host
céllslsmchu;d a gngle pglypaéu%tcmg “I'lﬁhcﬂﬁ“‘g‘{ rigging the two V

%nL fl\k%ﬁocis gpkﬁrgﬁﬁcm & Or Pk UG- IGRRN 1HQB@M@|%BNVh1ﬂow etal., 1991,
ternativel y, an enzymatic Wﬁﬁ i&§h Sjn
Nmmsm Gompenign ée Mefkedsim Eoamalesyrkg’ ,fl?*&g t °‘§H
z{fmﬁ OEB:.-No. 78 ¥adketk BOA9OB OBioPTRBAKIbAY 1aM07 haty Sandhu,
Hents are disclosed in U'S. Pat. No. 4,036, 945;

lvscmd%ev Riptech..3313347; Nisonoff et al., 1960, Arch.
Bi ochem Biophys., 89:230; Porter, 1959, Biochem J.
(02901 Aaomsﬂﬁhmaeanquywenmme@@d ¢adirENBY MSingigY

pa e 4 F dem c Pr ess qm@f%ﬁgﬂ :pgg\f@h@{ al§é’c@§mhonumts")
ca%ﬂtskﬁf)btalﬁ&i !bﬁaifﬁiruéﬁrtgegenmm@isg tife @DBaEﬁan gmalm%xi mte@st Such
such_as se
eSS RTC MERRTE C(%‘ e %b%@%’xé tlf%iﬁ:’rl)?ﬁerﬁ& &{ﬂeaémﬁ‘w 3Yfifdsize the

ain cl eavage of

vhtigtgenegion fmmaNz%pfempdnmmﬂucmgwelﬁﬂ Sa¢ Larickehaly,i 1091, Methods: A
?nc gﬁ{oﬁ ‘é?eﬁ/xeﬁlo%Q i B AE198P51 06 Rkt aBZeds)C 19I5 MEROELONAL

ANTIBODIES PRODUCTION, ENGINEERING AND CLINICAL APPLICATION,
pages 166-179 (Cambridge University Press); Birch et al., (eds.), 1995, MONOCLONAL
ANTIBODIES: PRINCIPLES AND APPLICATIONS, pages 137-185 (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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antigen that is recognized by the intact antibody. For
exanpl e, Fv fragnents conprise an association of VH
and VL chains. This association can be noncoval ent, as

described in Inbar et at., 1972, Proc. Nat'l. Acad.
Sci. USA, 69:2659. Alternatively, the variable chains
maybe |inked by an internol ecul ar disulfide bond or

cross-1linked by chem cals such as gl utaral dehyde. See
Sandhu, 1992, Crit. Rev. Biotech., 12:437. [0278J
Pr eferably, the Fv fragnments conprise VH and VL chains

whG bR RERLY qkaethgi gonsmm B4 are el

ot el ns are pr %gare
kmmﬂmmfﬁggaLe\mgﬁU@t JPa B8Bi469)-ng DNA

sequences encodi ng the VH and VL domai ns, connected by
[0281 CAI HifReHd RSt cifal Aﬂti&key mag g ﬁﬁhﬁ&nz&hlﬁy Badstiating e mouse

CER6 den gt Ho OIS B SR e pnoni | Shutlginto the
c&ﬁ:lsi:ond'ﬁk@vdxﬁﬁlémhmaﬁtof laomtnan antiblys gme Inesise &amewpﬂcglegions (FR)

mttﬁBX@n‘Pt&%%nﬁg OHM%?P ) a{s‘},(%{ uci ng S R{ahg@i .agr%ué&gs' To

présdrie teawbility aﬁdwmtzgen spéBd'B:lW thedwnetnizztl mondedhal, one or more

N e e
mén&al6nal Agtibodiasimaytbealsed forglsgapeBtio freemiendfaghiects The affinity of
hx&{xg} %&f%ﬂodlesl%? %}t | %y &6y be fRLRhL8 by setbéted yodxﬁ&%ZQ bf the

, ormo fragment Ts afpeptl
Cb&dienyerices (\HOQQWSQAILOWm proutiqneefumagjzed monoclonal

artfOQLRN ak AR knoQQRnRﬁéJ&ﬂt d@fee(e £ TineBét 41 008K Nah28, 321:522;

units") can be obtained by gnstructl

Risabamhg A hbetnR 19V5.30 2370 KORIXP of oy BGrSogey?39:1534; Carter
e&@n@@zawooommaﬁ&@a, SEOUSAX 89MbEs; Saydiis Ofig RéveBiotech., 1992,

nerase chain reaction size th vari abl
D e o5 Bl ac Ry PR e S, 1dgEhél2 i Bos,
15@2g44c)l< et al., 1991, Mt hods A Conpanion to l\/bt hods
in Enzynol ogy 2:106; Ritter et al. (eds.), 1995,

L e e L

foomaivieg sherypeRticdly)usefl autibodies &k babopagimay be f@gs, for example, in
ngEJ | N PE S AN API%UJC@E% 310 (1990
Gfﬁages %%18 \’\ﬂcﬁkgﬁgsgs%e&M&:ll Chimeric and ( )
Hurmani zed Anti bodi es [0280] A ch| meric antibody is a
r ecoffimaar?iBeditti n in which the variable regions of a
human anti body have been replaced by the variable
[azeg]' Meshaalk forf ppodwesiagfully hualan@uél@diqsmsmmﬂ}wr ¢omatinatpmg
apach Bl e"%“égu bl fed Gy SR Sonbel B Bl o2 known

meric anti b i es exhi bt~ decreased
ini thmamﬁggn Nantcyu aral., 2A04.develiarpbipl. I27t3>15f?6, {xhmyad and Scheller, 2005,

%1 Bh 54 St %? Zthptg%hgypﬁcggén gy %dﬁrei&é a&pﬂééé't,%B NGurr. Opin.
| neric a ar e

known 1 n the art
P&mﬂgole?( 544-50; engly mcowmtpcamnpg rg@ge)nce) Such full}g hurgan antibodies

are expected to exhibit even fewer side effects than chimeric or humanized antibodies and

to function in vivo as essentially endogenous human antibodies. In certain embodiments,
the claimed methods and procedures may utilize human antibodies produced by such

techniques.

[0284] In one alternative, the phage display technique may be used to generate human
antibodies (e.g., Dantas-Barbosa et al., 2005, Genet. Mol. Res. 4:126-40, incorporated
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[ 02811 A chineric nonoclonal antibody may be humani zed
by transferring the nouse CDRs fromthe heavy and
i ght variable chains of the nobuse i mmunoglobulin into
the correspondi ng vari abl e domai ns of a human
anti body. The nouse framework regions (FR) in the
chimeri c nonocl onal antibody are al so replaced with
human FR sequences. To preserve the stability and
antigen specificity of the humani zed nonocl onal, one
or nore human FR residues may be replaced by the

h&@ﬂﬁ%{ SR8y, Mirhar &fibdieSmaybépéaictaed frﬂmmwdn@lﬁﬁimans or from

anti bodi e be for her eutic
hgxg}ﬁix%tg WW@%:%} azs ecanccﬁk q%slnggrtb Sa et al 2005).
Tha ﬁ@\ﬂiltdﬁ&)b adrsfudimgihngiae asehzbdib; femh edtseakedmdmdwus thnt the

R ERER 5ol RATTRIGH R SR e s

alitigens.known in the art. (See, e.g., Jones et at. 1986
Nat ure, 321:522; Riechmann et al., Nature, 1988,

6’2"3%} $lcne ﬁéﬂ-lﬂﬁﬁ%%@xﬁﬁpl@ |ofﬁus1&8&od§6'gﬁ m:asmas'a%m. (2005)

Carier et al Pr oc. Sci .

SA,
comstaoigd a PBagﬁﬂ}wla)dﬂPrpry q.fé\l}mag%&: aptip ents}%mags}eosarcoma
pIt%m@ SterRtalB) total R3O waBobtamed ﬁahogycu&xﬁg 6loo3i lpgphocgtes (Id.).

o I, 150: 2844.)) . [ 0282
ReARyB AR S iEBTL RV CHOR GRS (1 PRDE R e gd inserted
ifes Q%@ée &@ﬂhjﬂhﬂu@s(]df ORNanlvﬁdr@Q)dvbﬂéaﬁedDNAahﬁcyum 6 tiiake Fab

c%gfx%gﬁnglgg%’uslé{]g %%Bl L be g& f Or é%??gﬁautluu noglobuhn
s&iucﬂi:es (Mairks et al. Chl%ﬁ! AA:H 3131 (222.]59 9-(9)/ mcdﬂpmmd herein by reference).

tlbodles 0283 ds
ERFELHIENG %& HeET congmﬁ§§§%ﬁ§ %ﬁdﬁé?%%gﬂgﬂﬁﬁ n: Phage
Dz&;ﬂﬁﬁgdmmtoa)m\mhd Barhasdtal. ifets), i s‘tddlttmn@nld Spring Harbor Laboratory

Pwmﬁ]éﬁgtﬂg ls%{%}{% :Hn og,glg‘ﬁ %E)ﬁ% If QW Q&&%ﬁ%ﬁ%ﬁ Sg refcé'grr%cegl dThe final
Fah dragmkntslverg dige0s] wittDosstriction endomplghserr Band ugnmﬁ into the

S 0 creen
ﬁ’% et agg géilogrheztg %&eﬁg%ﬁnaﬁg qlSPQ@@fbra@ 9teh Mﬁes £ Be s ed

i-ncor porated herein

wsfaedmdm)age dsplhy mmo;is,hra #HW%IHI the @i de skilled esqﬁ@e: wiljjrealize that
tlé]xg e QE fs & %&Ela&?&ﬂ& afdl g@y Bidvarihsthbd 88t hANiNE i CscBéening human

unmani Zed ant| bodi es’and to function in_viyo as
aptibedies o1l an{ibedydmpmratscbyrrhirgn displey meayihedtiligrd-cer t aj n

enbodi nents, the clainmed nmethods and procedures nay
[0186] i1d ﬁn&tﬂﬁﬁﬂteﬁﬂhv&; ecinggenfer anitnale thab havehslen gematicallyerggneered to

pk%@cs oty B0gbs st T el Rt AR AT IEL ndt E6BR Yoy
1B&ﬂinagerﬁatabm,axsetg Mdard?_iﬁ@@um@pe u)rotmls &@gn-hrmtmg example of
s @ Sustidy 1d BE YROUBLED (5, BELEEIWY oS OF ARG MEWBRD31:11-

o8 ey he gener ed from nor mal’ “humans or from
My imeorpotiet hersihiblyireferenpedrfigre dibgenigi(Exemeat, $14) dn thqEepoMouse®

23 sHANE Qhinl P M AR oRE B0y Lendd havedfdBrinactivated and replaced by

functional human antibody genes, while the remainder of the mouse immune system

--

remains intact.

{0287] The XenoMouse® was transformed with germline-confi gured 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 variable region repertoire may be used to generate antibody producing B cells,
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The advantage to constructing human anti bodies froma
di seased individual is that the «circulating antibody
repertoire nmay be biased towards anti bodi es agai nst

di sease-associ ated antigens. [0285] In one
non-limting exanple of this nethodol ogy,
Dant as- Bar bosa et al. (2005) constructed a phage

di splay library of human Fab anti body fragnents from
osteosarcoma patients. Cenerally, total RNA was
obtained fromcircul ati ng bl ood | ynphocytes (1i).

Want ?{)Eg)(}ﬁ PbceERR M HTDEASRR DY KB Wn t&inldues. YA REAoNoEHRS N

rep ert0|res and inserted into. a_ phage

memSlpF%inlﬂil B ﬁaas«;ﬁ apfigen) willapducgipRar griRadiss py e vasratimmune

re3pishsbl SAHCH MafBK Bafvadled SINA produicad by stahifird GeohiigGésidigussed above.
priners agai nst the heavy andg |.i ght

Aj Wﬁﬁ‘ﬁ{d’é sns phXenclfenss®ase pritpile @ph 3F winc& dyqepabjle pf producing a
difefint cldxsor28db&ik. Sudk atRed attibddiee mybelkyupled &y @haanolecules by

L|b ruction was f or.nmed cordin
I E-TRBIRE O U] KA PRI EPh affae o Gy produced human
mha;bareahaxrewebh au?lm toBaigb dserapeutid potérm’hk)whlle redirtingthe
r|n Har bor .Laborat or Br pr. .
BB ey orers prag Sy myeRS it 108, The skl
aﬂtleafxewéhed)ze tHdttethé claimbed cléaiposmaxgﬁmxdtrsethedsar@lmgfésmm to use of the

Wt t [
Xla k! A8 AL PR3 (AR RSP el b st
eﬂgntneeadyo pBulvbe hubepmantdwdieay be screened by st andard
phage di spl ay nethods, as known in the art. The
Muthdds o DREdas & Tiksité Dletet@ah JDigghdidiand Mhsgibgchni que is
exenplary only and any known net hod f or maki ng and
SCI ePRitéig-Huseb Vst Diaghoses or anti body fragnments by
phage di splay may be utilized. [0286] |In another
[E2BSEThapriesent irhneath&gmlitezrmaaﬁwﬁﬂe&w pistaliip tethdyedstructures to screen
net caH
e
Ixampmplatrymnmgemssaxsm stably tethérpdysteucturg &pmpnm AR agtitod, fusion
pRIL.E By usetg&;éolzing]éha n%;%mhad%asé&%ued fYSidtid drase

eno al”., 1999

cdrrivn mtﬂescmmw 2Bupreferred mbodisesmse Partigelatlp thoise inyglving in vivo
é{&fnfs ? % gleﬂb &f WIS hiérAdnizdd) AliddSreferred, the antibody
enoMbuse S|n1 ar animals, the nouse antibod

onformpeent ipeeof iy uRieRy SHlL BB T gt cibe g4 protein comprises a
%Miéd%%llym& aidoa9dyne ﬁaﬁ&l adtiBdd Wil J&leie&ﬁﬁ' a\WRE variety of

the nouse i nmune syStem _repains jnt 871 Th

(RO RERTPTARRE JeteEmUNTs I o S GEIETIoF hEERsHiEr Seitetid any such

kWS metBaSduchbd ixﬁinﬁh@dssa;& Rmcmn,aﬂRN)A plfication hﬁl/ﬁk&d)NA
portion of t he |nclu

h H and | a | oci
plepai AR ANR ) PG 1 Benp B B AR ey o Aflized to
deesaasS Rivyls € Bﬁﬁteﬁiﬁh ihﬁgdlilvﬁih@lr @bjfets wad/oe Sssued hExdmplany in vitro
varigble.r d to n
assays, ogb asll F‘%&S{iﬁﬂ ??_g ﬁap wa %:’.L Wﬁ tem Ig? Sr?oct) ?ieog doé1 blot, and
tHenike. AYthougiosehd thqhniqmmetesielvnhogubssmgﬁmm edyilodies s stably tethered
structures that incorporate antibodiés, antibody fragments or other binding moieties may be

used.

[0289] Stably tethered structures incorporating antibodies, fusion proteins, antibody
fragments and/or other binding moieties may also be used to detect the presence of a target

antigen in tissue sections prepared from a histological specimen. Such in situ detection can
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i mmuni zed with a target antigen will produce human

anti bodi es by the normal immune response, which naybe
harvest ed and/ or produced by standard techni ques

di scussed above. A variety of strains of XenoMuse(r)
are avail abl e, each of which is capable of producing a
different class of antibody. Such human anti bodi es may

be coupled to other nolecules by chenica

cross-linking or other known nethodol ogi es.
Transgeni cal |y produced human anti bodi es have been

bS SeNo erehiine tHe 1restnesbf the paipen hddo, devdiinine the tistributign of the

ey Bieca e sy T ieSHs oot b doRitryli<DA BE pralgag e
d‘éiebthbl&ﬂﬂiele‘d&txhbﬁte tohfeozeh at mﬁfﬁﬁ&fmédddl tizese swetiomse Geoetsl
ta Si qﬁ?st (Tfl u} % ﬁse%t}oglgcewgﬁ-k}mhﬁn to os[e ?(ﬁlggrl' EXIS égglfg%camplc,

Nsgeni ¢ ani na
PgmmarkkﬂHMykngﬁgxmﬂqpadmﬂdhpnddmbemhuﬂamhéﬁhﬂbﬁﬂh@ﬁ

d\%;g, ng Bﬁ? el n E@%ﬁiﬁ'ﬁ?l &éﬁ ggﬁ&@%}ggﬂﬁﬁws 1987), and

Cbhesanma@ﬁ¢@htﬁdhscontenplates the use of stably
tethered structures to screen biological sanples in -

[ﬁgﬂi StaBltePerdd ytrubiafesican bé b&ed@zﬂﬂ}% RbBéled inthtdi@ appropriate marker
" | sea e ass C| at@g ant i gens.

PP Bt AR RN Jebeh AP hgomogen,
cﬁﬁm&ﬁhinb@dm laﬁd]l,?d Biblunfineicanit labebor o patamnagmictic lebekof may
be utilized in Iqu|d phase or bound to a sol i d- phase

p ot ! iy rnaﬂfey &\%so! H{aﬁi‘s%’e{ QA ARMsSas the use

elnvo V|ng| VI VO mnlstratlon
of h gammeicoentor era bqtﬁgmwﬂaﬂm EPEHEr or by ﬁuwaﬁﬂlwaphyms@)prefmed

eﬁfb@éﬂeﬁ@ the &13@10@@& b&ﬁ (Wate Ra gfafnﬁﬁmta— bP g p8&froh-enfitdh Ysotope. A

Still] hore préferred, the fusion protein .
nenskas mojety r%fcrsﬁ‘a Arameleate it Will gepemaisfasiensh indss pyedetrpined
ﬁ&lh&&dﬁ%ﬁﬁlw hdklr ﬁ%ﬁéﬁé@ﬁc&b@ﬁdﬁné@t&fﬁs V@&yx%%é/ fRbrescent labels,

tec ues are _known for eterm nin | evel s %
chemilgpssantpbels. Binlpmeassesnt lgb ARJENSHIE fRbelen S binding of
iRk %mtﬁa'd @(hsta@ylt&f{&réﬂ a6hctires &Frﬁ%%xﬂﬁi‘%e@ uEinf staAddrd fechniques

and/ or par n fol |.owed b i 0
kaoye Huth e %Aaxio%fﬁv B“msafség/ S#Pf’?gﬁy %megy et al., Clin.
ClahEAEh ne: i @rmb}s S@ﬁm@kﬁﬂes}ﬁnoﬂhﬁm Acrd8 Milduat7)s Shiheetls Int'l J.

C?ndlﬁg'fﬁﬁif&%p Exenplary in vitro assays of use
e RI'A 7 ELN i

SA, sandwi ch ELI SA, Western blot, slot
bl ot, dot blot, and the like. Al though such
t echMuglaizsiai@ Basedfedtipdtiagreisiag i nt act anti bodi es,
stably tethered structures that incorporate
[6%02] B&ﬂlﬁé&e@ﬂ%&b&d&s faggnesthée erfboddh&is, ifdonst rﬁt@d nucleic acid

eties nay, be 02 abl tet
raqitiss FREIoE SRS laterlﬁ[ el a5 iy beraely g 15 dotearing evels of
bﬂﬂtﬂgbg&ucuxérrﬁg;m\mwﬁﬁmn@tmorhmﬂong Vapioak fems oY

al be used detect, the presen of a target
o Paioarire ©pl Bpdvh 3E elinl Py S ko Bl Jr &Sy be used.
Genstally,conpdificagreinvobies tHswsdof onegirtmore ptimets that lpdndi&8 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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be used to determ ne the presence of the antigen and

to determne the distribution of the antigen in the

exam ned tissue. In situ detection can be acconpli shed

by applying a detectably-Iabeled structure to frozen

or paraffin-enbedded tissue sections. Cenera

techniques of in situ detection are well-known to

those of ordinary skill. See, for exanple, Ponder,

"Cell Marking Techniques and Their Application,” in

MAMVALI AN DEVELOPMENT: A PRACTI CAL APPROACH 113-38

T ven

o4l kel Y58 AP, BpentPlacitinaedt g
saghuptle cOpbofihe b@eke@wwamhéﬁgﬂoamw iipthe PRlyReEgse chain reaction

Yo asflfﬁR)e%ﬁfEBh@des%nB&ﬂh%ﬁ.ﬁwm&s PRRnENBY. 6833195, 4,683,202
uor escent ‘I abel ad

andHbA90. L% SR, ofheh el Bf PO R T Bk B gpaype used.
par amagnetic | abel. [0291] The narker noiety may be a
radi pi Kos Dpgnbiat i s detected by such neans as the use
of a ganma counter or a beta-scintillation counter or

[0?4]5‘%9{0@9 bptgﬁé{ygﬁc irhdkifg RER fl&)%i_’e@ Geptiddh @ MIEHY are tWefl-known. For

nostic conjugate I's a bet a-

yooule. o HiodsgniduR g IrBBpREIntETAPh e REARIREY Bpofiss afclabeled with a

Mkﬁﬁﬁhg r&dﬂ@l&ot%é imcﬁﬂﬂﬁ&\iﬂe@ irflo & ip@iikk. Alpak@na camera is used to
etermned _conditions. Ser‘q) mar ker _noietie

g
i ol eArono0f STIBEEn oL RIPE KR STUCRRRPS, SEBI 1 exanrle
SALAHE VA 68, )) RATHUL A BBEED, Mbbmammsoaaﬂrrmabms FORIMAGING

AR TR it biees |0 e et ARRUSE TR ERbiSisotopes. in

REMING EONSERH AR VEOCBUTIEAL SIG’IEMESQI 8th @da;rdn, G“e'qurc gt al. (eds.),

pglétzuo l(&ﬁ%k nlfl}ﬁ%l%{ig g?%&)) %@\%ﬂ 1&2&]}](%%/ éﬁ%?f‘?{*&ﬁo&gnal

A%beeﬁnmrBIOEﬁC&ﬂSQLDC(Y[m PHSlRMA@tY 207-49, | Pegputg et al. (eds.)
neoh &4ﬁal[l é%%é (ﬁé?gg{eferwﬂq éSf R EGnitin fah{o%uchdes (PET

%@n03|s i et ere uctures na %
msmpes)esmhds wshtas enﬁm@rf pot kﬂé,cﬁunhle# SF. G, GCuAsdat 1. eSuch

%{?@ a[n&;%%ﬁ%uc@ alrtr&? ia%e?ﬂ%‘&} tht ﬁta 9'tgﬁeﬂg§¥&9§ure orbya
eterm ne | evel s of [ articul arly

pmsarg@edmmgmgdnetbpd assbaribied in Gewemwovg &xmh@n é’re-ta:getmg

Ad%zm%s %ﬁﬁﬁ&b&h&%&@eﬁbﬁ aﬁ\@kkd%%%dd?erhﬁkbe' @5 Cliasheol

suc own et h may be used

2T FTLBL D OO S B EH L EOn NSO BIo0R0#45,2O0IPLESST,

266501 48009 dnd 1206560467, A rcoPbratddiiferdih B3 réfitrenbe.a
target nucleic acid sequence to be anplified. [0293]

[(éggbﬁjﬁ Pa&gg%ﬂﬂecﬁ? 2 vgreefg ngb g{agtl i3 mabnz%lg ar&tas;lgw a. level as possible
tHrb@lﬂyél thded of indtope frasloelst cnnghirdtpnad nginiomum half—hfe mxmrnum

reg %nal‘ﬁ ﬁledo%ﬁg nagl %m%&%G@nﬁ\tIy?? EHB&HpQ r\ﬁlﬁﬁ{jwﬂf g&ﬁmécﬁfm and

eCtI on an catron primnmer
aconsite aisharémanm Emptes ef xadrossnmpe? thatase anprgpmteéer diegnostic

nnggxgn£ﬁmgheq§ghhheﬁhart|san A nunber of tenplate 84

Q

[0296] The stably tethered structures, or haptens or carriers that bind to them, also can be .
labeled with paramagnetic ions and a variety of radiological contrast agents for purposes of
in vivo diagnosis. Contrast agents that are particularly useful for magnetic resonance

imaging comprise gadolinium, manganese, dysprosium, lanthanum, or iron ions. Additional

agents include chromium, copper, cobalt, nickel, rhenium, europium, terbium, holmium, or
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dependent processes are available to anplify the

mar ker sequences present in a given sanple. One of

t he best-known anplification methods is the pol ynerase
chain reaction (referred to as PCR), which is

described in detail in U S. Patent Nos. 4,683, 195,
4,683,202 and 4,800, 159. However, other nethods of
anplification are known and may be used. In Vivo

D agnosi s [ 0294] Met hods of diagnostic imging with

| abel ed peptides or MAbs are well-known. For exanpl e,
xich}IxHiﬁmt efpaRds) Betibdlics A faghents thgfedPbah alsd wtﬂgsugafed to ultrasound
antlb es, are |labeled with a %ﬁ%

PRERH FUBPEPE 285 FOT PHRRRIeEF HITES rﬁl@m 28Rt [ fippsome that
OHPFER a Kunimesd t1IRG didiagatent therebD @did mrafearad, the ultrasound contrast
di strihution n1tt|ng radi oi sotopes. See, for

agent iR f BPOSOg}S, @%é?%%ram RADI OLABELED MONOCLONAL

ANTI BODI ES FOR | MAG NG AND THERAPY (Pl enum Press

1988ymaehagsmﬂ9Neﬂh%%939¥ﬁﬂﬁ cations of Radi oi sotopes,"
in REM NGTON S PHARMACEUTI CAL SCI ENCES, 18th Editi on,

[gif’ﬂ]l Qgﬁly?ppﬂiprig(egﬂﬁ gihg aggﬂ'_s arlekho®hzn (th&ﬁk adub lh‘l&hild@ dor their

s ,,.an rown, " Clini € Cc

SRR e 0 B R EL Ty DR B BRAORL 3274 4172505, bots
iﬂ&i‘ﬁﬂ:ﬁt@d &érei by l(eMenc)a) C&tmpmh&eh@héthmyolvé\ﬂmm of a metal
RSB0l A Sl o Rl A By T
to theﬁ)mtekls‘.v peptidsh(LBS. Plgdént 4618@55095 Feoteing iod pdiRtifies alSo ainy be reacted
\1'1?}3%* é}g{r‘;\? hl?ne?lg &Qﬁ&%ﬁ%ﬂ&& {@ﬁe sul':ﬁ1 9@%1\1&9318@ 3&‘@ or periodate.

structure pretargete

atvpg witht flusdesceio T@R!‘b@’ﬁ amenaﬁedemtmmgqnge ef thgse coupling agents
o§§ghaéﬁaywa£ 9§mgg£ Ge. Advances Cancer

I Ol Nl MUNo tectl and Radioinnunotherapy (J din

(0 Noae oG pis ggéﬂa@a@mﬁ%gﬁgé ?%fsgﬁal use as imaging agents
iROEOAEARS @yl A }ahést4 A Tron€HONirbM AN, Pebal!(EX), dielkted (W), copper

referenc ati do del i red to
(Y g a 81%[5% i Yt Et i, adTisgn A’ Senatfim an,
@b (113, dysprosiugh(I1T)) aoﬁhmnﬂ(éﬂ))ind eshibiop@Llj, ®v1tlt #cloliginim being
paﬁ‘nb%ag%t re&n rrec{a nlmn?‘n u%}%u%m her c?nt%ts, T}A&x mﬁ?‘é‘%ye 1 vﬁ:&&ﬁ Qrpclude but are
no litnitpd tmhauthelm:e CH) pgold (ﬂdI), laul:(lf)aaxei espealhycbiemtth (II1).
Exanpl es of radioi sotopes that are appropriate for

(62939 'i&%tdx&:toﬂe%g b&gnt'ieﬁ kaé’ﬁ’seim%%m-é%r @@apkiliﬁé BgenkDi48R ke astatine®"’,

The tably t ered gtructu haptgns or carrl%;s
ceaR B B ol ERDaI] aBPE] AIPPRFE coppor Bu'”

m@ﬁtaa‘& Qgtaﬁmn@‘" It ganfmam chydrogeht, e&%an@ﬁ ioafie¥ Ggdiasa®, iodine"

con S en or poses, O n vivo a n03|

R oS Rp W e P‘b"é?‘?‘?fﬁiﬁ?al’ﬁ‘%fp’a%‘é‘? o g fhem“m‘“,

SetgeériemPPesbrac eulphnﬁréb tethnainmgdf™, $&hgétﬂm|19P'hlyﬂﬂiﬁ]um86 and yttrium”,
anesess Jdys ron igns

RGO, - oo B aen bne e Seatin ShRR. S bedimes, and

tedhaktbim T hed indigm '¢Lare pisorofteh erdferned ddaab ticimpwomeftsy 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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neodym um |igands, antibodies and fragnments thereof
can al so be conjugated to ultrasound
contrast/enhanci ng agents. For exanple, one ultrasound
contrast agent is a |iposone that conprises a

humani zed 1gG or fragnent thereof. Also preferred, the
ul trasound contrast agent is a |liposone that is gas
filled. I'magi ng agents and radi oi sotopes [0297] Many
appropriate i magi ng agents are known in the art, as
are nethods for their attachnent to proteins or

HEirb gt T e eomsmeebBSh P heage PP efiBinggeriechnate with

staiatoha bolutier, abélntng thnmdmodttccmnhmwntdwsmd@f cqump aad applying
m%g,a,@c[e%%%g‘%ﬁ G %we Brbﬁi\ggtgeﬁ,% lg el %am&g pertechnate, a

1T ng age 1 Yhe protein
redncipg pgang euC(h@S§N¢1at@“’ff64 sojgtiorsmol as fdinaipatasgipm phthalate

sd1GRH, gx%;th% C o pfé EEAS R o1 lhowil WY AR olfiln L to bind

presénce agent such as gl utaral dehyde or
radivisotenes avhichoxist agme mMOphtOfneaweés@éWP digthylepetrigmgnepentaacetic

acﬁ& apep &Sl nairAhﬁcms %6%?119 thdiftesange ane amasgﬁata§aceae acid
reaction wth an i so ocyanat e.

"FA) i ise icpRfemRIAtRs g ussrarg ﬁv%fﬁ%fgﬁféﬂ’%s’ .%%dlag rhodamine,

ﬂQ&E&@Iﬂl@éthib‘é?&ﬁﬁeéﬁa&gh@ phients  include chrom um
(1'1r1), manganese (11), iron (111), iron (11), cobalt

[({BM In &rt 1?1§Adli1)1?x%tg qg@gtrote 4 Ji ;peptﬂféggt?/ :}T"rllz:éu'ﬁrxﬁch H 3 s’zecondary

bmdmadxgand ¢1 to)an enzpnp (ammn(zyme Jag) that pilbgéngrate & bolpred product upon
el SR Ehdubghes ot Ul 4IRS s,

rred. 1ons useful 1 n other contexts,
alseim r&xs»spbataay, @mgﬂaﬁgh) hydsosea @etoxidase and glueoseionidagyy Rrgferred
icaﬂﬁ Piddt lléa)xds %lb‘:i})tﬁll anlDavidirE @G tleplaVidiPESnSSURAS. | Bhé Yse of such

I smu é@P $$ Radi oi sot opes of  potential use
lahels isruell kieovon to fhasenfalil] ‘é%@ht”s‘lghﬁ and igelescaibad; fep oxample, in U.S.
P&t@ﬁtb@%lé,swhs 850, vm 3,030!850( 3,0063845; aohalas 74, 2¢5>b@ 4mi4,366,241;
copper 62, copper , copp er67 Eusss %buorlne

caghinGompAsAted fstefn weferﬁwr S fluogegernh tabels apegppefrgred for in vitro

udeQHul ﬁiag'faldo(lﬂa' dTQll{ﬁ &y in ih REb WpBlicatibhs) p&ﬁcullaﬂﬂ en&copic or
Iutetlun%% horu332 p osphorusSS eni unl8e6,

it ¥AsCHAT e°“°§d’4' eddteSeni unv5, silvers"', sul phur 35,

. technetiunB4m technetlun99n1 yttriunB6 and yttriundO,
[0802] Ini slcomitive®@Mbodihibts, digehidseantiboidiey, qrrodifez praseing or peptides may

bé&gé&f \Lﬁ%. B £ &Qéx{{%ll{r er. N héxﬁx%ﬁ? Q?&WH@@{B&%&J&%%&&

SO orten erre oW ener

inghide &0¢xa:A50, Adgxa 43@: Am@rmn@@néaee@fmw 630450] BODIPY
es%’a\ééso BSOS ¥ ﬁ@ﬁlﬁ?—l@é@tﬁbﬁﬁ’ﬁfrl\m,péd)é?ﬁ\(mbﬁcarboxyw 5

prodiced according t wel | - known net hods in the art

dlpblprq-% Hm@thmm@yoremnbéﬂamwm e’ B;ﬁeE%ﬁwgeflumq?m, 5-
caﬁe&éyﬂﬁbre@ém& Oi-ééﬁbk%hd»&%ﬁ’@ 6adachokyHoARInGR] 6Q&U$k§ﬂeﬁgmethyl

agent SLE% as so |un1Q§Pochlor|te Qr, an

agiod 3SR BlenCy2sGth G- 0rEd M darsykeiorde. i ?%P’Hs“@?‘s 6-JOE,
NBEN{7LEa6bemRy Do x4-2364i8£b1 &P Oregon Green 488, Oregon Green 500, Oregon

Green 514, Pacific Blue, phthalic acid, terephthalic acid, isophthalic acid, cresyl fast violet,

cresyl blue violet, brilliant cresyl blue, para-aminobenzoic acid, erythrosine,
phthalocyanines, azomethines, cyanines, xanthines, succinylfluoresceins, rare earth metal
cryptates, europium trisbipyridine diamine, a europium cryptate or chelate, diamine,
dicyanins, La Jolla blue dye, allopycocyanin, allococyanin B, phycocyanin C, phycocyanin
R, thiamine, phycoerythrocyanin, phycoerythrin R, REG, Rhodamine Green, rhodamine
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with technetium"' by |igand exchange process, for
exanpl e, by reducing pertechnate with stannous
solution, chelating the reduced technetiumonto a
Sephadex col um and applying the peptide to this
colum or by direct |abeling techniques, e.g., by

i ncubating pertechnate, a reducing agent such as
SNCl 2, a buffer solution such as sodi um pot assi um
pht hal ate solution, and the peptide. Internediary
functional groups which are often used to bind

. i . . ¢ ey .
A R R T TRk e B e

ifothial), meﬂwi;bm 8, Bdeps apddrexagRed- e’f{lneyﬁp @pg other luminescent labels

iy A0 b Edisfeldl R bbrnRaEdisl solebdlshih ad VR cEIRNPRAIBRE Biifpdnd, DR), and
use are_fluorescent |abels, including rhodam ne,

ENIR dhiescicares (SapPise9eCMat e and renographin. [0301] In
certain enbodi nents, the proteins or peptides may be

[03 03k @heinflumirsscmn thbeling Gimmedundy dfiugamdy drcluds lamimiziggtaminol, an
an .enzyvpe. tag) t WY ; [

B S Wl S0SIA Gl SSRGS o

bidlurpiniescebt eoneperpdesch asdhcifesin ineiferese and jaggiiarige Diagnostic conjugates

N | i i A or or disease
“gqy%%%@é,%&eegg{ggg gffé@gtr)gég%fn@yafde&%&cp&rI%Ja%éaa@m\ d

ucose oxi secondary bindi ng |igands
daagpo$i$-ot i n and avidin or streptavidin conpounds. The
use of such labels is well known to those of skill in

[0F0R1] @i Variduslein@blingifs, 1sbelios asd hayconimiise exatalplapoparticles. Methods
.S, .Patents .3 817,837, 850, 752 3,939, 350; . .
o prrgaringasOR31gS i AnoRny J365 iy Uy PHGEN0S, 01054 4956127120
6, THOERPLad and Meisell i Biyst afheme86:3391-33%3% 10BR2)r¥gpparticles may also
| abel. s e preferred for in \i , I .
g BBy PRSI Sopdls ey ebbfon S, yRlibadiPHD poRciences
IeadWaotmEian, 8A). Mudifiedmanopaticleredre evailshlgnomuaengially, such as

03021, <l > ' Ldrent ' : Y
Pi%’f’?‘iﬂ&% 8 s?ﬂ%?&gﬁg r e"é ro gﬁ%hé or S(ggé}tka?'g’ggﬁghypmggo?ahzed )
raggetitles af wse forlcgniugstéanio preteiker peRBACS maY be pemmercially obtained.

exanpl es of photodetectable |abels include Al exa 350,
Al exa 430, AMCA, am noacridi ne, BODI PY 630/ 650, BODI PY

%@%EEFSREOJ PY- FL, BODI PY-R6G BODI PY- TMR,
- ,. b-carboxy-4',5 - dichloro-2',7"-di met hoxy
. fluorescein,

(03051 "IN Aving ex&nplés ateqir6\agddl o lnistrife] BRGwk R liit the claimed
.car boxyfl uorescein, 5-carboxyrhodam ne,
1BveHPBoxyr hodani ne, 6-carboxytetranethyl ami no,
Cascade Blue, Cy2, Cy3, Cy5,6-FAM dansyl chloride,

Fl uorescein, HEX, 6-JOE, NBD
(7-nitrobenz-2-oxa-1,3-diazole), Oegon G een 488,
Oregon Green 500, Oregon G een 514, Pacific Blue,
phthalic acid, terephthalic acid, isophthalic acid,
cresyl fast violet, <cresyl blue violet, brilliant
cresyl blue, para-am nobenzoic acid, erythrosine,

pht hal-ocyani nes, azonet hi nes, cyani nes, xantbi nes,
succi nyl fluoresceins, rare earth nmetal cryptates,
europi umtrisbi pyridinc diam ne, a europiumcr}ptate
or chelate, diamne, dicyanins, La Jolla blue dye,

al | opycocyani n, allococyanin B, phycocyanin C
phycocyani n ‘
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I't, thiam ne, phycoerythrocyanin, phycoerythrin R

REG Rhodam ne Green, rhodam ne 87 i sothiocyanate,
Rhodam ne Red, ROX, TAMRA, TET, TRIT (tetramnethyl
rhodam ne isothiol), Tetranethylrhodam ne, Edans and
Texas Red. These and other [ um nescent |abels mnmay be
obt ai ned from conmerci al sources such as Ml ecul ar
Probes (Eugene, OR), and EMD Bi osci ences (San Di ego,
CA). [03031 Chemi |l um nescent | abeling conmpounds of use
may include lumnol, isolumnol, an aromatic
acridiniumester, an im.dazole, an acridiniumsalt and
an oxal ate ester, or a biolumnescent conpound such

1\? aﬁ ! sgrfh&ﬁglvg E‘Ig];%rg gal%“?ﬁ?’ Sg’xﬂpﬂeﬁd’l}lﬂose ?%tn-ee Fab-subunits
r

i ntraoperative, endoscopic, or intravascular tunmor o
Example & Genexalssritegy foy3gadudtionof masiwdardfdlostibumits s |
| abel s of use may conprise netal nanoparticles.

{Matd} ¥d6 modlilep hﬁ@%ipi’&ld&w Q@ﬁ&ib%%&&n@é&téiﬂxﬁ%xm&% DD or AD

sgqtfgge gggpert tetgqt,?dg%? } l?r?% af} g op%sﬁé;ﬁ]eacgl Fab fusion protein. Once

péduzed) thexd8duleslddB be jpubified ﬁafeﬁxtdlil R Indiftginad &0the kel culture

obt ai.n omrer ci,al,.. sourc . oprqbes .. .
PrensRgdd, TRRIEE b fioRi G b maf i Be R mbined with

aﬁﬁf‘abmmbdeld tngeanepae & btslpeaﬁanﬁzamadewbb'EF).

comTer cially, such as Nanogol dO nanoparticles from

?ﬁémld %tor(p}i?ﬁhe}% bedi¥ised F&%&ﬁ&%ﬂnﬁﬁﬁi of antlbodxes and

nano icles of use conj ug?tlon to proteln

2pttn d chesed gopstsects &?ﬁ@’éﬁeapq #- & APREMethode|PRS125:191-202;
1o9RaR bt al h eahdel (1mMalh 1 999 rmlz%so@r rhRdR¥isE6kc thmmalian expression

|IIutrate but not to imt | ai med i nvention.

vegtoRdirgetstae pthesis R thg henyy aed, ‘%‘ng“éﬁP t1gG, W@ié@queﬂm are

TSGRHP @Septica ffoxtxhixgehﬁaﬁns IHCIPEHE2 consbiek,avith th@emw dﬂ’ferences
sirate for duct i of dul ar Fa subu gg,

sl Gt S A (B D0 DS oA Fapn g8 e ter bolog tools

- kfiowh & thofgskllddlif thebartDhdse Hg@&pr&ﬁﬂiﬂﬁféﬁ@rs danRIBANEHd into Fab-

rhO3 S RATAR St ol SHENBnEH8b,FBEDehi pgor th coin

s@uenéds dor thé hiohgs,| ClH2 and CHESI duinsainsadd tilenhdahy ckaih hreaeplacedewith a
%SI_.P Sl al 8 Mgl’yrrgt 4 fegldlkl)lms 0 {n%%u Cltdt 1:ne81due EiY)f:g%r l}ﬂ._lfer and the first

e Can pe CO
4awekidues bﬁhtgﬁmeRHue(rdexbed;mms IDDIDI LFIG a)).art gelﬁahte( M)TE)) expression

%30%5%?3 I‘gq%ﬁﬁ% 30 tgfv K%%EGOSH%? I;é’ %5% Cf_lson?a? ok Ed cx r laced with a
saprsta acoding 3@eﬁr® 4 tesimesof tht hing, d Iﬁmsndhe ﬁbt E@dsnker and a 17

R 3dPb  Rc TBR Bl ) (ko g

using badifoomatics and peptide array technology and shown to bind RIla dimers with a
very high affinity (0.4 tM). See Alto, et al. Proc. Natl. Acad. Sci., U.S.A (2003), 100:4445-
50.

[0308] Two shuttle vectors were designed to facilitate the conversion of 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 SacIl
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vector directs the synthesis of the heavy and |i ght
chains of 1gG The vector sequences are nostly
identical for many different |gG pdHL2 constructs,
with the only differences existing in the variable
domain (VH and VL) sequences. Using nol ecul ar bi ol ogy
tools known to those skilled in the art, these 1gG
expression vectors can be converted into Fab- DDD or
Fab- AD expression vectors. To generate Fab-DDD
expreSS|on vectors, the coding sequences for the

gﬁ"gn e% WRERI o@thet(tﬁl B&aYy s&lﬁé’ie@ 4h€ right primer
aC e

sequence encoding the first
cwessstm%@e evqupwe’» q?fiwgéor the figst f‘é%ﬁ“lﬂ?é offhg higge G’Fﬁf?& folloyeed by
dAEGEivwiat the #halltRoiduss (C) Baprisiny 4 Bakl e restrietbr Steas
DDD1, FIG 1). To generate Fab-AD expression vectors,

t he for the hinge, CH2 and CH3 domai ns of
i gG §eg¥§§gﬁ%@ % th a sequence encoding the first 4
resi dues of the hinge, a 15 resi due @ y-Ser |inker and

5iGAPCGRCEGIGEAGAE SEQ TRNOMRAP- IS (referred to
as ADl, FIG 2), which mas generated using

bi oi Wirar-vGySi-Ren Rixhs pept i de array technol ogy and shown
to bind Rila diners with a very high affinity (0.4

65;)\??{91‘ g?c W@é A28 TCRA ceTHEE TS TTGCTGG-
% (@%&%& (%%AG 308 T\/\mhuttl e vectors were
3dé%$@rﬂéd‘1@é)fa0| litate the conversion of |gG pdHL2

vectors to either Fab-DDDI or Fab-ADH expression

“i'r’ﬁ“"“ wma%p d’m{dl;klﬁﬁbrbﬁs@&meg’ﬁlﬁb i GeanT BCRG!iH)m{;fg&%r
e WwWas a
s ing arobs & Biskered or Misers o R

consi sts of the upstream (5') of the CH donaln and a
Gastriuctigy of €345 Pbn endonucl ease site, which is 5
of the CHI coding sequence.  The right primer consists

(63114 b‘?d &@&id%gdés%maiehE(Gf;S)EBDDfl wesss;dlmlzea by ISegma

h|n e GEEES wi,th the f
6N ﬂw%)rt? St oL thazinimg gl SOERGE AfPIaD] piéteded by 11
ré!sfuﬁéls otﬂfethn?éﬂ Ppeptide, %W@Gfma'ﬂﬁﬁﬁmﬁg a BaE@ I rBstriction site.

Nos) CHI+G42E %ﬂ%?? o4 o e ppl T "

pBlypéﬁEQde@xéd@eﬁ;)shb@ﬁb@ﬂowThe 410 bp PCR anpliner was
cloned into the pGenT PCR cloning vector (Promega,

sERHEEEIARSIPHRITETE G FIR( ﬁPbLWFRWIZLREARA

ori entaftron. nstruction o
(BEQIIDNS Dgonucl eoti de, desi gnated (G4S)2DDDL1, vvas
synt hesi zed by Signa .
[0312] The two oligonucleotides, designated RIIA1-44 top and RIIA1-44 bottom, that

overlap by 30 base pairs on their 3’ ends, were synthesized (Sigma Genosys) and combined
to comprise the central 154 base pairs of the 174 bp DDD1 sequence. The oligonucleotides

were annealed and subjected to a primer extension reaction with Taq polymerase.
RIIA1-44 top

5’GTGGCGGGTCTGGCGGAGGTGGCAGCCACATCCAGATCCCGCCGGGGCTCAC
GGAGCTGCTGCAGGGCTACACGGTGGAGGTGCTGCGACAG-3’ (SEQ ID NO:8)

RIIA1-44 bottom
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Genosys (Haverhill, UK) to code for the amno acid
sequence of DDDI preceded by I | residues of the

i nker peptide, with the first two codons conprising a
BamHl restriction site. A stop codon and an Eagl
restriction site are appended to the 3" end. The

encoded pol ypeptide sequence is shown bel ow.
GSGGEEGESEEEESH O PPALTELLOGYTVEVLROOPPDLVEFAVEYFTRLREAR

A (SEQ ID NG 7) [0312] The two oligonucl eoti des,
designated RI1Al-44 top and RI I Al -44 bottom that

sQEGCaR AYTTOTOR6A BT GSGIGAAGTA G CEAUBGCHNATTCGACGAGGT
CATTOEGCIBLTET T AGTROSY I L CATECDPGITARTCCTG-3¢ Q9N IDENO:9)
the central 154 base pairs of the 174 bp DDDI

sequence. The oligonucl eotides were anneal ed and

subjected to a prinmer extension reaction with Taq

[0348), Relleydag pripyer gxtension, §is duplex was amplified by PCR using the following
prem&ri CGCEEGT CTGECEGAGGT GBCAGCCACAT CCAGAT CCCECCBEEECTCAC
GGAGCTGCTGCAGGECTACACGGTGGAGGTGCTGCGACAG 3" (SEQ 1D

NQSEEEEH -44 bottom 90

5' CTCAGGCGGGTGAAGTACTCCACT GCGAAT TCGACGAGGT
CAGGCCGECTGCTGICGCAGCACCTCCACCGTGTAGCCCTG- 3" (SEQ 1D

SNOCHTCERGATICTECCHMFGHCPEORECAGCINS| GEQ ThHQIUPI ex

" was anplified by PCR using the followng prinmers: 4S
Bam Le#istopFeag@apRCCCGAGGT GGCGEGT CTGECGGAGGT- 3" (SEQ 1D
NO 10) 1-44 stop EagRi ght

SISy PR

screened for inserts in the T7 (5') orientation. ,
[033 kT s @mphmenivag elengdintgnGemE and sgreened fandnserts in the T7 (57)
oéntgoaucl eoti de, designated ((AS)2-ADl1, was

synt hesi zed (Sigma Genosys) to code for the am no

aci.d sequ of preceded by 11 residues of the
-CPP?ﬂé‘é?“&p@B?'ﬁ%)é“Wh the first two codons conprising a
_BanHl restriction site. A stop codon and an Eagl
[08&5k Ajduplexpligprucleptide Aspignated (G45)+-ND 13 wen shynthasized (Sigma

GEREOSaY oD@ 3P RRY drfiBo 36iH WeAeficd oF DR WhecedSd KM 1 residues of the link
Gsc%%c_ﬁéeeeso B R G s [ EQ Psorfia 1 residues of the linker
peptide with the first two codons comprising a BamHI restriction site. A stop codon and an

Eagl restriction site are appended to the 3’end. The encoded polypeptide sequence is shown

below.

GSGGGGSGGGGSQIEYLAKQIVDNAIQOA (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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[03161 Two conplinmentary overl appi ng ol i gonucl eoti des,
desi gnated AKAP-1S Top and AKAP-1S Bottom were
synt hesi zed. AKAP-1S Top 5'
GGATCCGGAGGT GGCGEGT CTGECCGAGGT GGCAGCCAGATCGAGTACCT GG
CCAAGCAGATCGTGGACAACGCCATCCAGCAGGCCTGACGECCG 3" (SEQ 1D
NO 13) AKAP-1S Bottom 91
5' CCGECCGTCAGGCCTGCTGGATGECGT TGT CCACGATCTGCTTGECCAGGTAC
T CGATCTGGCTGCCACCT CCGCCAGACCCGCCACCTCCGGATCC- 3" ( SEQ
ID NO 14) [03171 The duplex was anplified by PCR
5 IIKE(BQCGHENGIECOMQEA’EG(S@GTI@IBJ&@GIHGTGCTT GGCCAGGTACT
CHBATEVIGCEGAGAY : RCCBGELACCTGEQUAT 31 §3EQ ID
N&®H- 1S stop Eag R ght 5' - CGGCCGICAGGCCTGCTGCGATG 3'
(SEQ I D NGO 16) 103181 This anplinmer was cloned into
t he pGemT vector and screened for inserts in the T7

tatl on. 103191 A 190
(6537 TG TR P 06 S 6 RO s o
from pGemT with BanH and Notl restriction enzynes
and GH8Balnikgft ed into the sane sites in CH -pGenT to
generate the shuttle vector CHH -DDDI -pGenil. Ligating
sABs AtddcERcdfSeetdotdfcbrdaaguas’ (SBQUB KOMG)t he

AD 1 sequence was excised frompGenl wth BanH and

Not | hen Li into the sane sites in CH
-p@ﬁ%g?’ké%ﬁeé‘??ﬁlggﬂe shuttle vector CHI-AD1-pGenf.
Cloning CH -DDDI or CH1-ADl into pdHL2-based vectors

S OGPCCGTEAGARST GEAACH T @3S (SR B NRIOCH - DDl or

CHI - AD1 can be incorporated into any 1gG construct in

[dshs] Dhislamiplitet os clohed s the pGemd\Wwecon ahdisaesn@t dtinserts in the T7
omal njs replaced wth one of the above constructs

(502/ Png the Sacl T/ Eagl restriction fragnment (CHI -

CH3) from pdHL2 and replacing it with the Sacl |/ Eagl

Ligagiggd Db withHCHDBDDl or CH - ADI, which is excised
fromthe respective pGenl shuttle vector.

[0319] A 190 bp fragment encoding the DDD1 sequence was excised from pGemT with

BamHI and Notl 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 pdHL2-based vectors

[0321] With tﬁis modular design either CH1-DDD1 or CH1-AD1 can be incorporated into
any IgG construct in the pdHL2 vector. The entire heavy chain constant domain is replaced
with one of the above constructs by removing the Sacll/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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N-term nal DDD domains 92 (03221 The | ocation of the
DDD or AD is not restricted to the carboxyl term nal
end of CHI. A construct was engineered in which the
DDDI sequence was attached to the amno termnal end
of the VH domain. Exanple 2: Expression vectors
Construction of h679- Fd- AD1- pdHL2 [ 0323] h679- Fd- AD
| -pdHL2 is an expression vector for production of h679
Fab with ADI coupled to the carboxyl term nal end of
the CH domain of the Fd via a flexible Qy/Ser
(03221t Thedopier ef the BRI ov ALbis nptirestricied tathegarbezyldgmsinalgnd of
H [ A998k
O B e 0 W LRI oY cP Y af RTRA W amin
teripplead ebthe VBT demain. Sacl |/ Eagl fragment with the
CHI - ADI fragnent, which was excised fromthe CH -ADI -

ExaYipls bUEkpressi@tvétowi t h SacH and Eagl. Construction of
C- DDDI - Fd- hM\- 14- pdHL2 103241 C- DDDI - Fd- hMN- 14- pdHL2

C%%t%ﬁ?ﬁgfﬁéa ﬁf‘A‘iﬁCb?ﬁLf ly productl on of a stable

at conprises two copies of a fusion protel n
| - Fab-hMN-14, in which DDDL s linked to
{om; hé?%*‘ﬁe‘*%k%%&% fis FLPXPrESYiOn yectes for produgtin %138}68? é’ab With ADI
teiBe SRBEO terhingal eah asme d:me&dnwn bivie4dIvia pélekiBle Gly/Ser

gﬁ ch has been,u
PRI B GoT Bt BB e o P S Besel Yestor spitpinin the
vafiablk Bombitls Eﬂl@ﬂ79rmtdbnoéxtﬁrto he'rwlsm BadHE2 by rélaaeent of the
Seblf b S o] Hh S B i om e CH1-4D1-
S\G—lthuﬁtéBieeiSVﬁuthr&aclIIaad%gl or with Sacll and Eagl.
Construction of N DDDI-Fd-hM\-14-pdHL2 [ 0325] N-DDD

Cosifclibhof G0k rd i1 4RIESP] on vect or f or

production of a stable dinmer that corrprises two

tein N DDD) - - i.n

(o F PO Fi b3 i 2 o prerostano st A EF adustfin el b fiabie
-~ dindet btacomphibedtivblcepies pt b issichygorin C-DODB Zﬁijab HMEN- 14 in wlnch DDD1

or., was, engi_neer e I
is BSfeaTa EARE 14 B8 Rl oi RS r 2T Be iy Reele spacer. The
" plashidwedos| N 1 49DEIHNC?) Wil hds'been used to produce hMN-14 IgG, was
“%WW%{W y_d:lggest{io E\(&)ﬂd\ Qaclz\ﬁ) a%c? )Saglgrestncnon
endorBCRTCOBORAOTE G CHAT T OGEI6CaNE88a6AEeT the T CREEDBagment,
wh%h was excised from the CH1-DDD1-SV3 shuttle vector with Sacli and Eag].

Construction of N-DDD1-Fd-hMN-14-pdHL2

[0325] N-DDD1-Fd-hMN-14-pdHL?2 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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TG 3 (SEQ ID NGO 18) t03271 As a result of the PCR, an
Ncol restriction site and the codi ng sequence for part
of the linker (G4S)2 containing a BamH restriction
were appended to the 5 and 3' ends, respectively.
The 170 bp PCR anplinmer was cloned into the pGenil
vector and clones were screened for inserts in the T7
(5") orientation. The 194 bp insert was excised from
the pGenT vector with Ncol and Sall restriction
enzynmes and cloned into the SV3 shuttle vector, which
was pIrEpPRGRSIBa Rigrgestion with those sane enzynes, to
generate the internediate vector DDD 1-SV3. [0328]

& KEcTeaARNLPCHREHBEGECAS @EB&%@@:%@@
%ﬁ%ﬁ%ﬁ% b':gﬁ %(21: dl%c GGCGGG

prinmers shown MN- 14VH | eft

5" - GGATCCGCECCEAGGT GECTCTGAGGT CCAACT GGT GGAGAGCGS 3

(SEQID I\I019) CH -C stop Eag 5'-

[63 ASEGAGBAGERPUREBTNGI FaEBT@on3ite a8HGe cDliNDs&iEnce for part of
té h&%?zncgng zl’” ! % gfgrggﬁgﬁmc X n%ve&@%}“en?e%ﬁg rtfié:f d A 3’ ends,
re{s@d@vehe The A PanBIel amplimes Was c}@an isto thr@Gamdl Yq«mr ans&clones were

%&&g%ﬂ:ﬂ&r@?ﬂ tHe G 9 )r&féhwu%l e $94 Bp WRGt ARPEAGRM fidihn the

anmpl i mer was cloned into

@@fﬁwectormthm md %II Fasiiotion gpzymss and laned g fres¥p shuttle

v\éett,b v vasih al Bdtioh GithHaRoRIEMBRAzynRR ol dtBBrate the
gat ed mnth 3 vector, which was prepared by

‘%WEE%#@%W“W&QP?E§§@ same enzynes, to generate the
construct N DDD - hM\- 14Fd- SVS. [ 0330] The
[oﬁzswme hMIN-14 FEdeqeqoewaeamplifieido RER using the)iligonagiebtide primers
E lestrlctlon enzymes and the 1.28 kb insert

g@ﬁe was ligated with a vector fragnent that was
prepared by digestion of CGhM\I|4-pdHL2 with those
sare h"M-JHEH leffTGéS Ppmal expression vector is
N- DDDI - Fd- hMN\- 14- pDHL2. 94 Exanpl e 3. Production and
5REGATCEGAUGGA GARTIGETOTAAGETIBBAATHEGTGGAGAGCGG-3’ (SEQID
Nw:19)y Fd- AD1- pdHL2 vector was |inearized by digestion
with Sal | restriction endonuclease and transfected
into Sp/ EEE nyel oma cells by el ectroporation. The di-
ci stronic expression vector directs the synthesis and
secr &bk s&® B8t h h679 kappa |ight chain and h679
Fd- ADI, which conbine to form h679 Fab-ADI . Fol | ow ng
5@l GGGGQIEYGAGOIIA,GCT(UETAQG'EFE@FHB’DC&B BEEQID BICn20)
tissue culture plates and transfectant clones were

[éﬁéﬁ %secfjresult of the PCR, a BamHI restriction site and the coding sequence for part of
the linker (G4S) were appended to the 5° end of the amplimer. A stop codon and Eagl

restriction site was appended to the 3’end. The 1043 bp amplimer was cloned into pGemT.
The hMN-14-Fd insert was excised from pGemT with BamHI and Eagl restriction enzymes
and then ligated with DDD1-SV3 vector, which was prepared by digestion with those same
enzymes, to generate the construct N-DDD1-hMN-14Fd-SV3.

[0330] The N-DDD1-hMN-14 Fd sequence was excised with Xhol and Eagl restriction
enzymes and the 1.28 kb insert fragment was ligated with a vector fragment that was
prepared by digestion of C-hMN-14-pdHL2 with those same enzymes. The final expression
vector is N-DDD1-Fd-hMN-14-pDHL2. ‘
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with 0.05 M netbotrexate (MIX). C ones were screened
for protein expression by ELISA using mcrotitre

pl ates coated with a BSA- | MP-260 (HSG conjugate and
detection with HRP-conjugated goat anti-human Fab.

Bl Acore anal ysis using an HSG (I MP-239) sensorchip
was used to determ ne the productivity by neasuring
the initial slope obtained frominjection of diluted
medi a sanpl es. The hi ghest producing clone had an
initial productivity of approximately 30 ng/L. A

Etdthfle 30 ProfiR ol aal pagifRatioh ofls79-FasADY i fied from
4.5 Ilters of roller bottle culture by single-step

[Oé r}c 3 n %fﬁdﬁ %b\f %‘HL‘}'W&%Q (\%8“%( Cﬁn %*ﬁ 4 Cu‘/i'r{‘h Y& restriction

pHBX|nate |Itrat|on
enuemmi@se axautmgf@mdontoaﬁpﬂﬁlﬁpnmlmﬁlg by e@eﬂr@nﬁﬁahorh elhe di-

cn% u&@g}‘@&? Walgaggd&&t&i"é @%ﬁ@xsﬂnﬁ@e&&%ﬂﬁo @Nﬁéﬁ)a light

W th M i'm dazol e, nv_EDTA
chigend h§9 FdsADSEwlFh combing 3 Srm hef79 il A Kllowing, alestrgporaton,

ths LA Werd DRf& H%K”am ﬁé&ua chiffré PlatedAnd tralsféStar 3ldfiedvere selected
consistent wth a Da protein (not_ shown)

nl
witin@.05 4 snethgirexpie KME’@S@M“E’? Werepsreppedfor protein expression by ELISA
us?éﬂ%ﬁfdf&tﬂf@ﬁl%e@ anla&?&wﬁ@BhA-Wﬁfpezwamt coljighRraide@ction with

anal ysi s (not_shown). npl'e 4. Production

HRRFopinente @qet asHi-hyman FabpBIAgere Hmyﬂ!ﬁ“%iﬁ%l ancHSEH{IMP5$39)
seBM}%ﬂi v&a@ $3&d to UeRrinleloht ﬁmﬁdctm&ﬂy‘}n&ﬁﬂu% @B ghitial slope obtained

fr@;ﬁzx/g@ctb(g\, qﬁ;&@f eljc});gq%g 2 é‘gﬁ%gge %@E%h"s ag an mlgal

prodidelity ot appddxitihtel P dbith/L,SA aotsm of(?BB&ﬂg)ciﬂhﬁ?Q—)ﬁabeﬂSBl ovas purified

T e e S e S s

Cilire hldﬂﬂﬂh&ﬂ@nbmtfamdmpﬁrdiﬁﬁhtelymfol&b)Ealh'aﬁltratlon before loading onto

1 R oy s A L gy o
ADGtwashelted dithApdamidaghle, € hAVIERIA, O BOSRASH s, SH;HPLC
4@1’[‘ st hof tﬁg E'iphtg %h#vger({ nag §iﬂéllél'sﬁ%?l §%ﬁ<’l‘\hﬁgg rgmqlﬂxmg?:& min) consistent

elrn I mer via
with aéﬂa\ma wotedf (nohghoPDDIORy rap handsO ¥R repsesentshg golypeptide

co{%s&&lteﬁtg Qe F\?’f' d-8H1, bR ecv?cwg?b %Clpg %‘iﬁdPA@c Walyeisl(mot shown).

I Ssue culture prates an ransftf ectant c ones wer e

oSS i SR TP Epaa Sl € oo s

ddtitre plates coated with WZ (a rat antl-ld 95

[og%go@é O?ﬁﬁlglgﬁg tcﬁcp @21%41 PHHE% rj?é)ri] I\%Bg)ﬁjlef‘rxﬁ-ﬁw 94%}‘&2 vectors were

treorsGabtesit into $p2/ @-ﬂem‘h:é rhyejtres celprtotrledtrogoration. C-DDD1-Fd-hMN-14-

pa%PPgJa Eacﬁidﬂ}élfééxgarééxjan T aué:c?sk{hb %%sﬁ%d%aeﬁ&x of both
0 ng and

respectively. Affinity

DY Kegseilight gai WAE dPIaR ) EBippRo bl for GPDD1-AMN-

lﬁpé AN blﬁg{ hl\/ir@:ﬁ%H-HQQS PIEARohiB eRprasdidrPPeci? Swhich directs the
ut| i zed finity B ri 1313131- contalnlng

synthesis and secretlon of both 14 appa light chain and N-DDD1-Fd-hMN-14, which

combine to form N-DDD1-Fab-hMN-14. Each fusion protein forms a stable homodimer via

the interaction of the DDD1 domain.

[0333] Following electroporation, the cells were plated in 96-well tissue culture plates and
transfectant clones were selected with 0.05 pM methotrexate (MTX). Clones were screened

for protein expression by ELISA using microtitre plates coated with WI2 (a rat anti-id
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constructs. AD 1-C is a peptide that was nmade

synthetically consisting of the ADI sequence and a
carboxyl term nal cysteine residue (see Exanple 6),

whi ch was used to couple the peptide to Affigel

foll ow ng reaction of the sulfhydryl group with

chl oroaceti ¢ anhydride. DDD-containing a2 structures
specifically bind to the AD 1 -C Affigel resin at

neutral pH and can be eluted at |ow pH (e.g., pH

2.5). [03351 Atotal of 81 ng of C DDDl -Fab-hM\14 was
mBHéSdl&Bda@ﬁ!nthoamolhﬁN-M)%a defectida With HRIPoddnfigzated|goat antihyjuman Fab.

et g 85 il v

F&?d txMN 14/Hab 2ldneswheb®me/Il asih my/IqméspectiveBDl - C- af f i gel
col um. The col umm was washed to basel.ine with PBS and

AR b BN N D51 1B At DD LMY GHBEADALA rigel

ySI's 0 e uate showed a single

rotein eak with reten
& The DRD Avintemstign webanirate iy suiiby B 1-copainine
cotstruéty. ARB-Coik a@epma‘mam :hgdersgduheﬁ@gy mm&;ﬁhe AD1 sequence

apdhe et Brieb Bt ey (e ARamEle o i FAPEEH T pfie te

péptidenon fBged ¥ol)owing B:33Hdn of thotwthydfyl g@upyvitf cmprmtlc anhydride.
Di)d? %N?télﬁngfﬁg @tllJ rttlufeg ?&Jﬂ&%‘}i{ %m% ft(%g h{e%{ﬁl—‘%% n%él %snpﬁtntehﬁal pH

nity c t ogr aphy
amkc@é&@ut@édlawwé(ewmpﬁm anal ysis of the eluate

showed a single protein peak with a retention time

(63357 A ©la0df S mﬁloa C-DDD 1GFANINERDwhMrifbdaRsin 1.2 liters of roller

consi stent w a 107 k ein not . .
bpitlgseltnrg bysmslem&w&g%‘g °§F %s?i‘tys '%‘??%? Betizav®o
c%ﬁ&n@&lﬁd’ ) 6*11:11%%3 [LEXTIN] ug mtﬁafmfratmnm@t‘are 1dadinglohide dtAD1-C-affigel
not s e I ndl N VI
el el G ape e H%‘&ﬂ’ﬁ%ﬁ & dafhoor, FRRIHEJ4 was
eﬁftecﬁﬁiﬂlpb 2MiGlysihe, P 2. besmmmabsise)f\msemm slibwed: dsingle protein
|ousa unts o a . AL X
Pl Rl e BT P AR s £1GPRRF Spio T dium. he
pitdowds alsmmﬁdnédwb;emdpaag SDSYPAGE, steméngmorly twe bamdistof molecular
unboun - | - Fa
SRS TR 120 ORGP SRS G TP LENN-14 oot shown)
C- DDDI - Fab- hivMN14 bound to two WL2 Fabs (7.37 %2
193361 Asmw 10 gt NyDDPhMN-Ah 25 ﬁPﬂ@e‘\/ﬁ?‘“ﬁa%h‘E? froller botile

kY sinRbstADL 4c amyrm@ﬁatagﬁpmy &fdederitRd 2863, YIBHPLC
only a sin eak at 36 m nut s 96 observgd]7 1
a@ﬂmxs gﬁ@ﬁ/ﬁ? awgd Fé%"c@oﬁé‘rﬁﬁﬁ‘gﬂ‘ aerefel‘?gf’“ time ( min) similar

16 WS B DT b NPN- 1 Sardi doaEis@ntwith a 6 kDapraeihi(ve showd). Rgducing

3 tespﬁeﬁ%p%ﬁ;ngylrtg%ggfx&ja %Pvﬁf‘ér €400t 2 )Iﬁaggg%%n%ﬂéuems of N-DDDI-

Hab3RBl-14 (aevshewh).i ve ELI SA dermnstrat ed that both
C- DDDI - Fab- hMN- 14 and N-DDDI - Fab-hWN-14 bind to CEA

Hx e b&&%&&wﬁ& Bk LA DA - 1 96%s @imined by SE-HPLC
analysm 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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stronger than nonoval ent hM\-14 Fab (not shown). ELISA
pl ates were coated with a fusion protein containing
the epitope (A3B3) of CEA for which hMN-14 is

specific. Exanple 5. Formation of a2b conpl exes
103391 Evidence for the formation of an a2b conplex -
was first provided by SE-HPLC analysis of a m xture
cont ai ning C-DDD 1-Fab-hM\-14 (as a2) and h679- Fab- AD1
(as b) in an equal nolar anount. When such a sanple
was anal yzed, a single peak was observed having a

o{)seettrﬁ (H&QSP ’ﬁ'f@ec?t ?\Qlts%eﬂlrgngéate M&k ﬁlbn\Lli Ifa%rﬁPﬁtl g8 hlmenc and

a now rotern
hashawp a@hvmndxne ?rsesl:d\bemmméag r%ltﬁww)e obtaigednyiFsn| thls expenment was

QgNTi b Brd3nMI-AY, al one (not shown). The
% p1?@e| th?)t was not observed when hM\-14 F(ab')2 was

PETTBERLIN A U MM L SN SR E A

FhB—hWBdJI&bﬁﬂ 6 JUBA ﬁ/itnahlaylmalmm tORIAN- dh IEGA[Rhd dipmificantly

Ver im t 679- Fab- ADI
stpeR PP v AR 147 (el B B B S RS Wets Raldficn o

fusien preteth doataining terepitopo(’sIBR o Cﬁmdfoc archdiMNt IZais spezific.
specific interaction between the DDl and ADl fusion

@é@si?ormﬁoﬁ)ﬁﬁg f@ﬂ%&x&ere performed by first
W ng el ther ADl or 679-Fab-NEMto bind to

1‘23531; Bt Tor e RomRon P AD il upEh ot RCeieviifa 5y NEHPLC
ahiDidlis Eﬁlnxydﬁ%lc&x&aﬁiné’ﬂ%ﬂﬂlﬁ(a&bim 14/655 ) peth67D-FAnrAP1 (as b) in

an eﬂ:‘é{‘g n‘%&%ﬁ){x}? A h ng?a Is:&g?lﬁ‘rDt l amﬁ yzed, eggge peak was observed
ha¥isg @ ntentioniting: wﬁﬁeﬂ) olrautesa whish lwagmstqm} with ¢lae fommtmon of a new

p&{é%\é\%%at E%%egﬁmaﬁ gl g‘«s%% 466 %ﬁﬁ{%‘ﬁ%ﬁ up b”igm) 1-Fab-hMN-14 (8.73

nfifB2ldije (Eoftshovh).i T SHidhbsliftavasewt ohsarved whee hb@ﬁflﬁéﬂab )2 was
 nfi¥dd dofin ﬂ@igehg; Rﬁﬂd?%:-@ﬂﬁ‘i £ hﬁfﬁ h plfaY nﬂiedt»bﬁh i b INEM,

I Nteracti on t ween AD é{)r esent In
demorprtiating that ihe iuanracmrbtsen%atedrmc callyvip s laPDl and AD1 domains.

\%f%%aﬁ_&t !%g‘ggs%re Bﬁ{aﬂeh%smlgq{&vg-@ ab] fAlf'ﬁZr%‘ DO ﬂabmﬂ 14 (not

hIVN- 1 hIMWN- 14 and conmer ci al

skaw®l e of reconbinant human Rila were found to be 15

nM 8 nMand 30 nM respectively. 97 Oher Rel ated

[0840 BAS cdr¥ &P hsedGo faieIdainiofstradd arld chadakteliQd ﬁﬁkpédﬁﬁb Ritéraction

e e RITh R A MR Rt S RS R Ty RATed B et
albRini @tk hERDFHMNAD DOAKTEEF HENKEM 8H6nd B HOs@T)ce of a high density
HSG-coupled (IMP239) sensorchip, followed by a subsequent injection of C- DDD1-Fab-
hMN-14 or hMN-14 F(ab’),. As expected, only the oomBination of h679-Fab-AD1 and C-
DDD1-Fab-hMN-14 resulted in a further increase in response units when the latter was
injected (not shown). Similar results were obtained using N-DDD1-Fab-hMN-14 and h679-

Fab-ADI1 (not shown).

[0341] Equilibrium SE-HPLC experiments were carried out to determine the binding
affinity of the specific interaction between AD1 and DDD1 present in the respective fusion

-proteins. The dissociation constants (Kq) for the binding of h679—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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[03431 In ADL1-C, the ADI am no acid sequence
(underlined) is flanked by a |lysine residue at
N-term nus and a KGC tri peptide at carboxyl term nus.
Two lysine (K) residues were introduced to increase
solubility and a glycine (G residue was inserted
before the G termnal cysteine to provide added
flexibility. Upon treatnment with DVMSO, ADl-C was
oxidized to a diner, designated Di-AD I, which was
purified by RP-HPLC. A schematic structure of Di-AD I
is shown below (= indicating the disulfide bridge)
NH2- KO EYLAKO VDNAI OOAKGC=CGKAOCO ANDVI QKALYEI OK- NH2

SEQ, |.D 1 21) [ 03441 There are a nunber of
—m%!ﬁ%&%g%ﬁps present in Di-AD1 or AD 1-C that

maybe utilized for further nodifications. For
Emnbl@§°“?f%‘°8°ﬂh‘@bri mary am no groups contai ned

in Di-AD and AD1-C, respectively, nmay be used to
[osawphethﬁreugaplex osthalbpolypaptidle (AP} -Qyhavinp dre apfife g¢idrsgquence

Furt r d A C have 2 and 1 tyrosine
S}}"@g\ %) wab g%%’g’tﬁ?vgﬁ)l?' whi ch maybe used for

radi o-i odi nation. Finall AD1-C contains a free
NWSK@LE&A&&M‘EG&%GOQ% GRRR YN Po coupl e

effectors or forma D -AD 1 anal og containing

[RUBEEL ADI-C,EAADN @midno i ee@lenw(emmrmmﬂb isflanked bye fysine residue

03451 Th f th
o T e gy BG5S A DDA s v
ih@ldhendi 1o g'xqﬁfa@e/sdﬂﬁhmrd)eagmctxﬁe o) rasxmaemngmeﬁ efoye therf-

oty £5556nd {Sr Sl Mo s RAD O enf S SRR USSAIC was

oxidbRd t6 adingerdesigeated Didi 1AL which wwgm by RB-HPLC. A schematic

R A R

tum) ThelO?kDa ote| 0 |sf|rs : IgﬁZ(SEQID

O..

398 V\,hlle clearing from bI ood and nor nal
tls ues. At a later tine, a divalent peptlde such as

[(?%6} ngAl‘gCﬁgqn ol a%ﬁey)o? gx}nc&oggr%% %%(r?{*ééetﬁ gxg S pe 1El'(‘f that may be
uﬁPiszWfOﬁﬁlrt'h'exl’m))dlﬁbmcﬂﬂnF 0i etagrpieh, ﬁl&tSrm‘démm@ry hegroups

R PR P e B o B Voo

pﬂ.ﬁemi or oﬂ:er eﬁfmors V\Buw@r,sléqaé}iwd AIhbrtC Hage 2;ap@ d ttegpsing residues,
relsEt §l a| x (}&@leea ﬁ(‘ﬂ‘ allioGolil Qxdn '15:11?4:1‘1' J&M\F &4ontains a free

t unor. 461 Cr oss-lin ki AI:%
cﬁt@wesﬁabfww ¢an aflm be EsedAmowme 9ﬁﬂtqt(trs fpform a Di- analog

by SE-HPLC. When C-DDDI - Fab- hMN- 14 was
c?n'ﬁ%ng’%ft?gﬁ& '-ADl the protein peak shifted from 8.67

mn to 7.95 nmin, ndlcatlr%gtheforrmtlon of a

Exppyde 7k 80V i efargpting ARAC8Hh wn)

[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., J 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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No such shift was observed when hWN-14 F(ab')2 was

m xed with Di-ADl, denonstrating that the
cross-linking is nmediated by the interaction between
DDDI and AD I. To confirm that the peak shift was in
fact due to specific cross-Ilinking of
C-DDDI - Fab- hM\- 14, the conplex was reduced with DIT
to cleave the disulfide |linkage of Di-AD I, which
resulted in the shift of the peak back to 8.67 mn
(not shomn) Exanple S. Affinity purification of

wﬁi'ge% jrs Lrid g3k bl1oOR ahd! Abiadh] BERE! A% a[l&@:“tﬁﬂe ldrllﬂ/&étﬁ @kptide, such as a
I ni

purification systens can be ?
D@T@dmu&afﬁ SDipP SHTYIRg? HegAnsPig( Omaew %9"3{3 or %&P"S‘w
aioﬁdomﬂexfdiv‘ %ﬁ&hﬂe 1 ‘Txb@ 1s|3|aa1ﬁ1%fﬁdntb@%ﬂn&]3d The smal pagtide (~ 5000

AKAP- | OO Id ker f|n|t 2
Dg)y mp éﬂnq 8 c pgg E sguers ﬁ%}fﬁ ?,60 ﬁ.hmor'@s it
cdnitdigd mebmn&%ltﬂatﬁeatﬂe@d anintdoact ppeaiticalyl withdC-DDD1-Fab-

C d to to nake an attractive affinity
mﬁﬁjﬂf glr?agy r?ﬁ‘f‘?‘ﬂ”éﬁ‘ﬁ“b‘ﬁ of any AD | -contai ni ng f usi on
protein. [03481 Many lower affinity (0.1
[0346hGrassrdjnkinmef §<PRRI FabiMNzk4 wish DII-P*(IHe'@é@ QS s demonstrated by
SBIY \pﬁ%fjt(iﬁ?b? _FaBIHANAG whshiRSd WitHDi0NS1 8RPréRin peak shifted

rntroduced to further |ower the binding  affinity.

frpe§-Gif mimior 3,9 nping indiossing thsfaErefion af gerossinkeA stretra ¢ (pot show.
NBsulll HiRWas @{)iei/vea REheRMVPNEG F (EK’ ){ @&d Mixk@®withIBi-AD1, demonstratmg

affinity_purification, of an usi o 0
thktbp GERsSligldag dymega ﬁé’yé*é“rfé‘igéﬁ“l%ﬁ bgipvest %4&8.1 gfjo confirm
that thd GbaN a5 Baaifact dhe t/edcificerbFlinkimrle fat- NP -Fub-hMie-14, the

copabiRe PeEpoReed I BT 1e0 e (301 de obese SRR DAy Fesuled

il the AV MiaRAk biackve @6 mirofopstodmyt i on of N- DDD2- Fab-
hIMN- 14, whi ch possesses a dinerization and docki ng

domaj e se 8
ERGRRICY: S ASf e Rinciddn AYGRERDD bOAD BT iBtcins |
the VH domain via a_15 amnm no aC|dé{eS|due d y/ Ser

Wéé'p'l Vaiyersehadpity prsticatan systems £48 BV eSPet iy ppducdigr g DD or

oteflisTRhich Al ORdwaR QfE%ﬁSgiﬂoGﬁnﬁ EYHE DTS forted 6 RA& Aimers binds
entical to those of 1. The fusion protein

Age’d?—lﬁ D1 swity ApB-&RId sveakerniiipibn22e aM)coppaed $o Rifon Fhus, Rlo.
dx% ﬁgxlngd FQaEHb BEst QX aﬂﬂﬁb a&@ Y@i&@ tarl B8 So&sdel @Rd @bupl&Eto a resin

omains (FI G 3B). 1 The expression vector
o ecH st STy (R PRSI omaming fosion protein.
conplinmentary ol igonucleotides (DDD2 Top and DDD2

(0398} MEhy 10WérGlffii8/(0[ ipME) ABSFatRRoding dokdaind exifbbRaturee [fnecessary,

made syntheti call The ql i gonuycl. eotj re ne
T L
afSRRR) A 16 a8firityAD icAn by prddaogbeither t)hﬂle’ﬁcalw b3dlogicaldy and coupled

t hat tible f t d t ed
ot et ey proReahn P DB e PRl 2T ©

ol

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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respectively. DDD2 Top

S' CATGTGCGECCACATCCAGAT CCCECCEEEECT CACCGAGCTGCTGCA- 3
(SEQ I D NG 22) DDD2 Bottom

5' GCAGCTCCGT GAGCCCCGGCGEGATCTGGATGIGGCCGCA- 3" (SEQ 1D
NO 23) 103511 The duplex DNA was ligated with a
vector fragnent, DDDl-hMN14 Fd- SV3 that was prepared
by digestion with Ncol and Pstl, to generate the

i nternedi ate construct DDD2-hMN14 Fd-SV3. A 1.28 kb
insert fragnment, which contained the coding sequence

NEBDDRORRhMRNI4-gaiLvas exci sed fromthe internediate
construct with Xhol and Eagl restriction

@HQ?&%BQWN mdp%ﬂlgf‘%%ge\gg ML e Q@ﬂr&dﬁﬁ@ﬁ ef NODBD2-Fab-

was prepared ion wth those sane
hmyﬁgerg;luc}ﬂ'pﬂ;s@sm dxg;@p\p@tm a94 dogdng domain sequence of DDD2 appended

tcél}l 2T mOF mIi‘ M ( | She HDD21EQoupled to the Vy; domain viaa 15
-h |-14 dHL2 103521 G- DDD2- Fd- hM\- 14- PdH 2 "
oeamdewpmgmw\p@evéﬁhm@f PP des p GHsteRe resigpppreceding the

dg@é}ngm At doMing ReqiRBS&S Whikh aredtiétichlzta thds of DIDIM0 CRienfysion

omai n sequence of ~DDD2 nded tg the ;
pradsins R oo AT PRGSO i opptags by non
chEiMt dRerabtionksTithd BDB2 doMains (PGS 3B). on protein secreted

is conposed of two identical copies of hMN- 14 Fab

[(g%lﬂ,g Tﬁ eﬁg?s%{on%&? P'Gxg QX Ah&NLa dsHHREAE t'f%rb\feﬁaﬂﬂ"@g Qm%hmentary

1e expressi on vector was
otipariuckeetidss (RO Topend Dlma Rotten) aywhich gomprsgiesiduss L §3 of

145]5.‘9 giger ? ln%?é )%%?ﬁtxc% Che %ﬁgﬂdcf%%n&&ew&g dhidlea QHd Qﬁ%horylated

e

Wik Bijolzmglactide kinese (fl‘ﬂg)sfeé‘f‘ nmveﬁw %&5 st 5 ends that are
éﬁg&hﬁé for Bght¥on with ®MNA | H%RH& WafihesrivisCerion@atases o6l and Pstl,

sphorylated with T4 resulting in overhangs on
rmectB’dYand 3" ends that are conpatible for ligation
with DNA digested with the restriction endonucl eases
BanHipapeiThst |, respectively. G4S-DDD2 top
5' GATCCGGAGGT GECGEEGT CTGECGGAGGT TGCGECCACAT CCAGATCCCECC

@WMT&@@b@d&@ﬁ@A@%MGCTGCA-F

&9’ 8&3’ GAGCCCCGECEEEAT CTGGAT GT GGCCGCAACCT CCGCCAGA
CCCGCCACCTCCG- 3" (SEQ I D NO 25)

DDD2 Bottom
5’GCAGCTCCGTGAGCCCCGGCGGGATCTGGATGTGGCCGCA—S’ (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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[0354] The duplex DNA was ligated with the shuttle
vector CHI - DDD1- pGeml, which was prepared by

di gestion with BamH and Pstl, to generate the shuttle
vector CHI -DDD2- pGeml. A 507 bp fragnent was excised
from CH - DDD2- pGenT with Sacll and Eagl and |igated
wth the | gG expression vector hMN14(1)-pdHL2, which
was prepared by digestion with Sacll and Eagl. The
final expression construct is C DDD2- Fd- hM\-14- pdHL2
(FIG 6) h679-Fd- AD2- pdfl L2 [0355] h679-Fab- AD2, was

C%?%b%ﬁ@ﬂbﬂ-ﬁ?@ am@2 B to N-DDD2- Fab- hM\-14 or C- DDD2-
ab-hM\- 14, h679- Fd- AD2- pdHL2 is an expressi on vector

for ' o) 79-Fab 101 Al ' .
10338 SA 585 SRR St SRredich, /eBor i drbdbction of CrDDD2-
FAHIRMODRI4) aolijch passassas nalimerizhtiof atd dodBiilz dbwrrin seqrieacesofDD2

am aci d r.esi due .Gly/ Ser tl ' ) .
oA S 8R0S
lisikeek (JBNG.15)t Mhe fusidnqrowinwcretedds canpesed of twarjdentiqabomegs of hMN-

T [ |
148S ﬁ%{)&%ﬁgl’kp@o% ClR a1 NPt AN e iRDIES2 B%aﬁiﬁ’}ﬂéﬁ’\ﬂi).

over Imentary ol 1 gonucl eotides (AD2 Top

and AD2 Bottom, which conprise_the coding sequence ..
[0853] Threxprsseiop XPHoroy as sReepred & f‘&E’éﬁﬁe we Pg ity famplimentary
o@?ahae&ﬁ&a,l Which %@eitggwmwhfieg fovaagt ofdimkri]aﬂ&ee deptid

ospho t resul t ver ha .

FREBUH BT QIhNO R o i i 2BPY S FReseicaly.
THé bligonbiéestidge stechnnkalbd titphicapharylated ovithe IBNEG resalting in
xR Pt e At ot et Sl o R g vith the

reSiCREST GIboEACAABB0HT @BABEAGEPEBEEITGCTGAA- 3' (SEQ I D
NO 26) AD2 Bottom
5' TT% ! GCTGGATGGCGT TGTCCACGAT CTGCT TGGCCAGGTA
C T CATCCGCCAGACCCGCCACCTCCG 3' (SEQ I D

RO LLL O3 5% d ' S RERS
e s e R D

vect or CH1l- AD2- pGenil. A 429 base pair fragnent
contai ning CH and AD2 codi hg sequences was exci sed

fromzlhlersBbbksnvector with Sacll and Eagi
restriction enzynes and ligated into h679- pdHL2

gf%%%é%g%gghﬁg%ﬁgﬁ&%\%&%éﬁggmﬁcﬁ%mcsmAsA
“Fa- ~PdHLY. :

[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 hMIN14(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-pdHL.2

[0355] h679-Fab-AD2, was designed to pair as B to N-DDD2-Fab-hMN-14 or C-DDD2-
Fab-hMN-14. h679-Fd-AD2-pdHL?2 is an expression vector for the production of h679-Fab-
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Exanpl e 10. Production of h679-Fab- AD2 (0358] The
h679- Fd- AD2- pdHL2 vector was transfected into Sp/ EEE
nmyel oma cells by electroporation. The di-cistronic
expression vector directs the synthesis and secretion
of both h679 kappa Iight chain and h679 Fd- AD2, which
conbi ne to form h679- Fab- AD2. The cystei ne residues
on either end of the AD provide two potentially
reactive sulihydryl groups. Follow ng

el ectroporation, the cells were plated in 96-well

. AD2S %?chgi&éewee aPhhesdasin 50qchédtA BR spthdal tonks caboeyl

sefected with 0.05 M nethgtrexate. (ML ones,.wer.
teSpEb AP o ORET B R CEERO bR SR R8T ifker. AD2
haY SileQybeing rédidue psecediag add whdtheranBSAlowingthg @6chof HE@pin sequence
é?ﬁﬁ ugate and detection with goat anti-human Fab- HRP
° dor e anal ysis using an HSG (1 MP-239) sensorchip

was used to determ ne the productivity by neasuring .

[a356] The expession|vegler wWht engieaerddras fPliatyse g‘iwqa?]"eé‘ﬁpmlﬁw&i’hm"“‘aw

oﬁ%cq{xﬁleﬁag&l( $2 TopGnbli AVE Bt i @nfprie thehadingaBquence for
rnitral productivity of apprOX|nateI<agO /L5gA\tPtaé
AGY2 argparpidhe Iﬁwgseﬂaﬁfmﬁmexﬁagadeﬁmth?t{ 7.1 P plhecgucieotioes were
a}u‘fz%aﬁ!dfcatngfphf)%hb@[attmml ¢4@tmt,|uteandmg ifiionghengston/thé HParRiGY ends
affinity” chro Qgr aphy. L tur a .
U PRSETPANTER ot R0 Helh TP FoRePtl i s Fktio prdgpagieases
Bagfiarfdlspay kddgedtivelg. an | MP-291- af f1 gel col um. The
colum was washed to baseline with PBS and h679- AD2

was §Q?Ef%é‘Mt|1 1 Mimdazole, 1 mM EDTA, 0.1 M NaAc,
pH 4.5, -HPLC anal ysis shows a single sharp peak

wth aretention tinme (-1 ' sj.stent .Eﬁ‘ GGCCAA
e e A (T
GRAGAGLCRAGA c ﬁﬁx AP E §3e |€ AP NO:26)

by the observation in the SE-HPLC trace of anew peak
attributed to the binary conplex (not shown). However,
reduc OB, t he h679-Fab- AD2 with TCEP resulted in
100% activity (not shown). This suggests that (1) an

e

reacting with other substances; and (2) the
i ntranol ecul ar disulfide bridge can be broken by

[6%37; Gltﬂe%Ffeﬁ PHA ;lc“ﬁlg éiigﬁklea itblehe sﬁaﬁtéixv‘éaofmﬁ?mnmm , which was
W WO free su r ups. anpl e, 11.
‘PR BEP RGOSR AL 25 eSSl EpigF GH1-AD2-
)14 TR bbb YAPFrdptheab/Bortdining 121 meADR codisg sequences was excised
transfected into. Sp/ EEE myel . cells . .
feame E‘H%‘B@Fé’?ﬁ’%ﬁ‘f’“ﬁ%&‘gg f”-‘%}éggfrg%‘ghoé‘xep FEs éﬁ e ligatgd jpto b6T9-
pdH1 ©CieStor fitxt fiepiree biy digention with tigtse samaénziyoieh Ehdfinal expression
kappa .l [ d N-DDD2- hM\- 14 Fd, which conbi ne
“F@gpFﬁﬁﬁgﬁ%%éﬁgﬁﬁﬂ%%a Fab. An A2 structure is expected
to formby dinmerization via_DDD2, resulting in two
Excuneple 18] Pxoductien plR6OaFabrA3/| groups provided by the

cyst ei ne _
[0358] The h679-Fd-AD2-pdHL2 vector was transfected into Sp/EEE myeloma cells by

electroporation. The di-cistronic expression vector directs the synthesis and secretion of
both h679 kappa light chain and h679 Fd-AD2, which combine to form h679-Fab-AD2.
The cysteine residues on either end of the AD provide two potentially reactive sulfhydryl

groups. Following electroporation, the cells were plated in 96-well tissue culture plates and
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resi due in each DDD2. Foll ow ng el ectroporation, the

cells were plated in 96-well tissue culture plates

and transfectant clones were selected with 0.05 pM

nmet hotrexate (MIX). [0360] C ones were screened for

protein expression by ELISA using mcrotitre plates

coated with W2 (hM\-14 anti-ld) and detection with

goat anti-human Fab- HRP. The hi ghest producing cl ones

had an initial productivity of approximtely 10 ng/L.

A total of 16 ng of N DDD2-hM\-14 was purified by

trEﬁsﬁE&éxﬁ k():len@.f, {vieftl sepécteld ng&ltwmnhethéw&meugoxi i¢161iés Wére screened
roll er bottl.e ture. .Cul ture a _was C

o G SRR DB T4 i STOtrY PLAl COALE 1O Sy 260
(9aY difugitd nddepsctibevith lgoatf dntirtivinyan(Hab<HRP. OB Aqainy analysis using an
L SR e B B BRI Y el e i

sibpdobtainied Zrobn m,mthomnﬁctilmderhgdm sanples. i ’El@dnghestprﬁdixcsing-lclbne bad

<SRRIty iRt R Bl oPERg b7 T AD2 e
perfi¢d7fromA. 9 literssofaolde b@gleg:uM)byfsmghgstgp IMP-291 affinity
CMOQQB?%F@%E %%\!?angwwsm{camtm SRR RO-EiE bl hmlmon

hal n his m xture showed

before loadipg patorag IYER-294-¢ g@& qofums 7Sbqeplummpyas waplheddte bgseline with

PBRIAH hEPSLUTH NG aREBRE vIthOMERidABR, Yasvatsied d. PR 1§H 4.5.
nost of the at form to the a2 form (not shown

SEHEBLS ag@a.x%lf shaygya single sherp Beakayifiegreiention timg <ﬁ§,2’ PRB) %ozlswtem
withlal80 KDL Brotdih Gied Bhdwi). Wisn@his Qﬁ?atéﬂaﬂ? $@fnited Wimehmma-lrab-

oS 638 i SRt AR b B st i 4t SRARAT e ofa e

émcrwnbstda&b Asifiry atsiplek Znotishewn)n tmvmadee eeduztion of the h679-Fab-

AT e dRESe 1687 850 B o P E Sl ey an

intfail&ubad disal fiderbgnd winy ffome betwkay theitivo gysieips residuesof AB2,

Pl SSoos R P BuCARTRBREfs g Bt oo

rehetiigDR itk athoh Mbstahcese amd (33 thenntrheol,édulﬁnﬁmlﬁ@é brixigerrgn be broken by
rqugt&'&r}rllgg‘gmgyne D l:E(a ﬁ&?@ﬂ@ﬁgﬁggggg@?@ groups.

ot her nmechani sns such as dorml n swappi ng may
Examplq bl FaoductioneofNyDRRI-HabdtMNRi4 asan @rwuthe

addition to disulfide bridging. Exanple 12. Production
{ 0359]3—1‘5)9&2})9&12-%&&41%1 RRIE1R vEbter Gadbidsféctednihid- SpYEBEHhloma
ceéf Cdecti@po ! %HSfl%ai@cgs&cmx@ %)&g EJ@X&% SillEbts tfxgl %x?thgs)fs and

St Oporation I-Cl Stroni c expression ve
sagrationtod bbthehMdiNAt hieapps lightdchainermd Y 1HED2J411\43©{1I4 Fdvhich combine to

RSB T A A .
D@;Dzs resultingria tvg peteptidbngagtiye Sfl’éhyﬁrblygrgmmrwid@d biithej qysteine
residdé in ERBUWHD ?]g g’OEO&M% ee%gglrg?&’aﬁd)z{ Yhd &"ﬂg We}/eepl%ééhf J?yg-rvyéll tissue

l%r oups provi ei ne residue Iin each
Bire platesgnd mm&@mﬁ%meg Werq selected| with Q85 M methotrexate (MTX)

[0360] Clones were screened for protein expression by ELISA using microtitre plates
coated with WI2 (hMN-14 anti-Id) and detection with goat anti-human Fab-HRP. The
highest producing clones had an initial productivity of approximately 10 mg/L. A total of
16 mg of N-DDD2-hMN-14 was purified by protein L affinity chromatography from 1.8
liters of roller bottle culture. Culture media was conceritrated approximately 10-fold by
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plated in 96-well tissue culture plates and
transfectant clones were selected with 0.05 M

nmet hotrexate (MIX). [03621 C ones were screened for
protein expression by ELISA using mcrotitre plates
coated with W2 (hWN-14 anti-Ild) and detection wth
goat anti-human Fab-HRP. The hi ghest producing cl ones
had an initial productivity of approximtely 100 ny/L,
whi ch was 10-fold higher than that of

N- DDD2- Fab- hivN- 14. A total of 200 ng of C-DDD2- hM\- 14

mmt&%h Be&;’e nlaxdla eﬁtelarpr&teafrf affinity cmbmwgamynﬁ rTH@ column

T RSl B G Sop i i hidom. o
M—NEHE ipH 28 atd RbiRdEely dddahddiivwith TrieHCE.hBEFPLE snalysis showed

f%r chg«?l{)] p%%g é@ %\ygf PDDQQ v'vzﬁtéh 'é%s ﬁﬁeg@@lﬁg@&ﬁ%dfag W', (7.9 min)
an?d;dr;éffl rabh) Z’d;“xfrtmrolﬂ)\jr ngE{FahﬁhMdeﬁhbrdmmmg ﬂvwan@ret the dimer and
n}?ggxﬁxgr fﬁg c%gl % xmq{&é ﬁ{) v@gq n.:i@t)??e a%whj\%th h679-Fab-

PERS i Xt ur e i ndi Ng
AR, unlessya ﬂmmecmm agpit suchascEGER wasadded te aweﬁgn%ﬁg efthe a4 form

@8'& il &E&h?%? ﬂ?ﬁ@ﬂm& QuépRRMBitla dms; f&ﬁe&%lﬂﬂn@m

orm I ch thén boun )
stngT@esbroughitbe eystrines pwgrgeg thetlwapzchm PM@W&%@@“ with

2 ARGt él@(pﬁilot&glé% wels8ith %ﬂéthﬁ&ﬂﬁpktﬁ)st’hac&s, and
nerati on of

1036 679 FaE Eia\ga desi ﬁp
(2 5 newpelvenler d15A158p PrgRes Ao be oI HBRIORG TRSHng 4 n 82
s&h@@@w&ﬂ%ﬂ'—@&cﬁ% DDli}llaa%hWnﬂétv:d\ﬁfbﬁﬁuW groups. Note that
I ne r eadi | ass 0 or °
i PPy RS SRR ST BB E0 FUPPE b llply §5% of e
1IN DIEDY-Fae-hiMy- mransinsml the de fdranfhilopizigiedwBpn, Sienodth high

racterizatio t
T?@%W&f?‘é‘? 10?%% (’lno‘rﬁn&ggn%ta%w“ V\g?ﬂ ?f’egc;i1 és%rthat Giher
nichiriangs fuch las MlADwapmhg may couributg te émfetmaiwnsqf dlpe wafgnn, in
i ncl uded | cess. Initially, imobilized TCEP
a&ﬁ@"“ﬁ%@é‘“ﬁ‘s’égg‘# icing agent to save the tinme -
required for renoval of the reducing agent. Foll ow ng
Example 1% Prpductionef (-DRD2-FabibMNp at ure, the
TCEP- Agar ose was renoved by centrifugati on and DMSO
[08%1] Ttd €EIDDD 2 hvat 8ipdHL2 okctbi was transfieckddriato Sp/EEE myeloma

f %. .. Ih
CBRG Ak RgR. pd B P el SRR Aol W
séeétindf afiboth hivid- 4 kq@aﬂnghtashaiﬂ-‘dn,d Q&)Mﬁwdﬂew}x@ combine to
Bl Agg# %%&LM‘IAI?E 682%1:%@?«' p‘i lahtaysd‘@.%e ;s expected to

i'n smal SC& e reactions u3|ng I nmobi |1 zed
fAIGERY dimerizatigrevie QP2 pesiinesin itwn potentigdly ma@xveéwﬂhléhyl groups

B e LB O P e o vere

platedsin 96-wellitissue colivgn plates@pd transestantclones Uﬁ@eﬁﬂ%?ﬁ"ﬂﬂ&o 05 uM
oYL EAFxPBS, pH 7.4. Before the addition of 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-EBMN-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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SE-HPLC did not show any evidence of alb formation
(not shown). Instead there were peaks representing a4
(7.97 mn; 200 kDa), a2,(8.91 mn; 100 kDa) and B
(10.01 min; 50 kDa). Addition of 5 mM TCEP rapidly
resulted in the formation of the alb conplex as
denonstrated by a new peak at 8.43 mn, consistent
with a 150 kDa protein (not shown). Apparently there
was excess B in this experinment as a peak attri buted
to h679-Fab-AD2 (9.72 min) was still evident yet no

hl\ﬁiglpﬁf ij sHo&A %ﬁﬁﬂrﬁ%ﬁ’ Qf/&éfﬁt'aﬂﬁ’ N—@lﬁbl—b‘ﬁlﬁ-h?ﬁ\f—ﬂﬂ ToVEShe four protein

serve shown on for on

aakewerepteniified a% s (8-A) ™ zﬁf% gr f§§?§°§%§?°#§%‘“"*

lzf)ﬁiﬂethéi'enfd'hﬁ{}- OgﬁoDNBgBBﬁ dlﬂibﬁarfd&ﬁmﬂdnhdﬁ @ﬁ el kappd chal@ sThis mixture
rouy t.0 ern t ro

St SR P 3 GRS ey DS by R spfes TCEP

wibdtided 6DERE0 hidﬁgofaﬂb aamma:f eslthie @, foems Whighghenbdund axidly to

ductjon of t '
LA, ARG afly HEGSEBEBINIT B koo o
DtﬁnﬁmmgSI4|nd|cates an increase in binding afflnlty

The conplex was further purified by I MP-291 affinity

L RBi30 e ioh @ff@ove the kappa chain contam nants.
E&s Bexpecte , tohe excess h679- AD2 was co-purified and

O Ve Al LV gﬁggé@%; oo Paikiy® PR fomponent such
astIQSIlBDZ-f}MNmaBdMn@‘ (I-DDDQ -hS- {4, WPhicl? 38¢n e@nisioed; vwqu]d readily
asls%rg'btg ﬁ‘\é/\g néltantaﬁg péﬂ &r ‘?filf&apx(u%\@? ﬁﬂﬁl% %ﬂgm to bind

contrast,
co/vialmtla veodlijlﬁ(ba’lbmdn t(ﬁl(m m) &mceghnrmrmahm szf NrRDPR- and AD2-

e
mmwwnsaeredncticm sterswacioohwdedhingtie bxpeessd dnidialiv pmmopiliggd TCEP was
uéi:ﬁ c?!s S aaedtet aEQEtQB AR the tlﬁfe r@t{un%@m x%trio%ﬁﬁ{th@féducmg agent.

he 1 nit 'y formed a2b structure was
FolletiaFeductionioe d\henr awmeméagp%rem ireHEERj88EQsp 3tps sgmoved by

éﬁé‘r?rﬂxggt\{oql RAdPEHARL flded REME '?éa%tlbﬂ‘ leﬁt?&Pt%saeﬁnél‘ Bbﬁe‘éntfr&’don of

no I ncrease was evident for the C-DDD/

10fi6x Tie Eirst egidenge ofithe exigtendeniaicovaentbylinkedmzb é%lﬁa%%ehemf"ﬂh

e ddto 28 T8 [ W ADadni HRtrhiag bD IBIA LS 20h1yMM.2 to TF
i mobi |'i zed on t he sensorchip corresponds to two fully

AR SR Rl I RO A Y e e
lakgeescalai dréptayatioh of TH was dairiwel dunves ﬁéIbWSrI&g}EE2§abthM214 (Protein
LB A7 B T SO E RARE DLt St aided hrou i

Stemmf’}m‘ason?ﬁltratms imbmM/EBTA, B?SBPE\CM’{ eBefprrdhe aﬁkﬁgon of TCEP,

}gﬁ ttsfﬁ %y glgﬁ t%g)f gfb Wrg\b&mg Instead there were
iC at I'ng I sul f1de-st [ .
pm henweimllg wam mis; 209 kPa). oy E&a%’gﬁ%ﬂ@o .kmaé P%gg.(b?rﬂbfmn; 50
kBHP24 80iHoBES mM TCEP rapidly resulted in the formation of the azb complex as

demonstrated by a new peak at 8.43 min, consistent with a 150 kDa protein (not shown).

Apparently there was excess B in this experiment as a peak attributed to h679-Fab-AD2
(9.72 min) was still evident yet no apparent peak corresponding to either a; or a4 was
observed (not shown). After reduction for one hour, the TCEP was removed by overnight
dialysis against several changes of PBS. The resulting solution was brought to 10% DMSO
and held overnight at room temperature.
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[03681 Two i nprovenents to the process were

i npl emented to reduce the tine and efficiency of the
process. First, a slight nolar excess of

N- DDD2- Fab- hM\- 14 present as a mxture of a4/ a2
structures was used to react with h679-Fab- AD2 so that
no free h679-Fab- AD2 renmi ned and any a4/ a2
structures not tethered to h679- Fab- AD2, as well as
light chains, would be renoved by ] MP-291 affinity
chr omat ogr aphy. Second, hydrophobic interaction

[633:'35? Rl A GhalpRed l(y"ﬂlﬁi-l?'ﬂ@ ﬂfe&féhlaﬁdpéesémtﬁigyﬁb &pﬁared to be sharper with

diafiltration as a TCEP f oOWi\N
ol psRon GHPE PSR AR G PR EY 57| B (5 SpTUDpicb, based on
ot previdus findifgs, indilated ap Briceeuse il bmdhhg bffindtyD Tha gomplep. was further

PRl iy R e S s o

expeeteaipthietek cuss WG AD@ugdstcotmlnﬁed a5 Neteanemoned hyqueramtive SE-HPLC
and t‘t@n | oaded onto a Butyl FF HI C columm. The col um

(IWé washed with 0.75 M amonium sul fate, 5 nM

EDTA, PBS to renove TCEP. The reduced proteins were

103661 dF 11is & highlyestabl el ermWher (TF bies é??t?dtfPfo‘aaﬂ’Pgt‘% an FRG (IMP-

289FEnsorbigh, |tﬁé‘i’e ms in epatit@Rcrdiselod @ia dbeerved easpme at the end of
over ni ght, ur| fi ele TF1 was jsol at ed %dmxtureofboth C-
squyple i ections |1P1 m}faé PR A SEL AR O HBIRE 2R SARYTC

DB JFaBMN-ﬂU rahcﬂ hG”EH-FﬂﬁAﬂle\p&. teﬁe&mchs sigglar oondltlons, the observed

filtration, ui red. :
ingEensy C)‘Bf?ﬁli‘mﬁ%}"l“ w?’? Coorpani c ? qf’&‘%: r egﬁ’ BLmedlately
afier QnllO]jdabten, Gnditathg T tl@d:ilntﬁalla)fomm azb B‘g@ct@gtvgﬁsnmgtable

b4 S R Y o

uGiItORPAHahe vidadeiwassevident frrdioe GtDlaDi@Emem gher
| evel than N- DDD2- Fab hWMN- 14. Secondl y, fusion

[&3@1‘] S Sid¥iibhal $ndr&dsBoPAspdAsPunBORBILASg msﬁm thé bmamg ofWI2 to TF1
edlﬁ% st ronger CEA- bi nd| av'%f{gy wgg t h

mabilict] an HISISRSgHE FoResP Rt fwo fil AR BoPES ?S eac

cbmbafeawgﬁaemunafoft NGDIUDH&TaBShMIMIG[ ahisweadiondicned by the ability of

TFﬁttg IhfxéDirDtéDvr?cha% EF s ok\%ﬁ @P{%rg% Sggxe:?.lé%&&ré Eo%tzlnﬁmg h679-AD2

aﬁ@ PeDIIRChMIN I, !)éﬁﬁ:%hjid bkeh @dudedlahd nsidided exaitly as TF1, was analyzed

fied GC
r ke e\ﬁ&w?\eggaﬁﬁslg‘ Liond g{lélin]ding(lgf%lliﬁ\)ot =HOw g]ﬁ&gﬂaémé fhat a
disﬁﬂlMe—ﬁab)hmd‘sz eomplexsach anThlaeould snlsrgsmr thrwghBQe interaction of

Eé:&%al nlAqu 1 mM EDTA. Subsequent steps involving TCEP
ctron, "H C chromat ogr aphy, DMSO oxi dati on, and

| MP- 291 aff| nity chronmat ography_ were th sama
[8RGR] rTwe mpreyenmts to theproressae HpRlFpe ‘még time and

e(ﬁEc:tElPéththé)ijl@éss tSPﬁyav, ?Eﬂglﬁ YRk Ces8 of BII—lmeI’-WhI(gN 14 present as a
not snown nst ea C |

i of B S THE IS 5728 uRgip reagh Wi IO A5 55 BRESS Bdenero-Fab-
ADS indRed mdhnyao/ak Be)cturéel ot tetheredfio ﬁsmng aqowem ws light
cglglsnléll \Evg qd Ibg rénl;]c?vefd rH%kQE 1 géﬁmatly tc):hx%o ogra)l(p Seoond hydrophobic

interaction chromatography (HIC) has replaced dialysis or diafiltration as a means to

remove TCEP following reduction, which would not only shorten the process time but also
add a potential viral removing step. N-DDD2-Fab-hMN-14 and 679-Fab-AD2 were mixed
and reduced with 5 mM TCEP for 1 hour at room temperature. The solution was brought to
0.75 M ammonium sulfate and then loaded onto a Butyl FF HIC column. The column was
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denonstrated by a new peak at 8.77 mn (not shown),
consistent with a 157 kDa protein expected for the

bi nary structure. TF2 was purified to near honopgeneity
by I MP-291 affinity chromatography (not shown).

SE- HPLC anal ysis of the | MP-291 unbound fraction
denonstrates the renoval of a4, a2 and free kappa
chains fromthe product (not shown). [0371]

Non-r educi ng . SDS- PAGE anal ysi s denonstrated that the
majority of TF2 exists as a |arge, covalent structure

wibHed vtk 81781V ¥amER{ dlifitd) S MMIEBTAOPBS f3efid et THEPWDhe reduced
The additional bands s ggest that di uI fide formation

proteips wergslwed rpmdas HiGeo IhBRE 2nd broyakt o 197RDMSO
FHRsWiRie RacubRorPAos kdysrdthrtovaniygaddptilly @ﬁﬁﬁecb'anﬁ $vas isolated by

par.ent. in the non- duci n I . roduct-re
RSty hrage R RS Pepr o o Fal BigheatoR b8 buch s go
filteutioh] wakerrequifed) ypept i des of TF2 are evi dent. However,
the relative nobilities of each of the four 107

ERQ EPL. SEsrtidn 4fA9C! 0se to be resolved. MALDI - TOF

spectronmetry (not shown) reveal ed a single peak
of 156 434 Da, which is w 995 of the
(3PL Bplipwire b e osihersabnish T o4 pasl o8 ps B gied TE2 (FIG. ) was

ar&a BBtairQﬂ&Jyl reactiag CTIEEDBﬂ&“abClﬁMBII’-m w&ﬁ hbw-BhlA@ﬁiETm has two

POGREH et AV A Lo T & BPORAB I i s 19 fold

higher levélthih N%DDE—Fﬁb-ﬂlﬁlﬂg-lAmec(oudbd fis®nproteins Mﬂh G-serpiliral DDD

dérfnfxlljlrﬁrs” zecl? gqed 3¢ edtly S dc)nger gﬁ%&%@ )aw\aﬁfz ﬁlag dl(%% %ﬂthtle-térmmal DDD

er a’ senso
domminb| H‘hsds hlmly httiiS@:d lthe mmmset d¢fghe ér(ﬁ@amasvhere the binding of

aR AL RHENY rhlBe s feoblE dle b aRrk YeEphS
conponent in the control sanples would  bind t
(937 hhArilos haich of TEAwer gepeprtedibeglenyickips f?lws Protein L-purified

ctlﬁbmtmﬁm@lﬁlmmbmg)%tmad “@mlmﬁiﬁablmb €0 mg) at a 1.4:1 molar
DDD Fab 14 co nent that 5 htI assom at.ed

L profsin 998 alhﬁa e fagng 1 oM EPTA.
Sﬁ&i‘aﬁ@é}ﬁ @tepa_ hioRlh TCEM addubfiéd, eﬁ@a:hecﬁmitegam ©MSOloxidation, and

m A BB b e b s YSeTh A P FEP S8 e adaicin

of TOEP| SBHPI didinogsivmt &8y, evidenbe oDaibr fohnistixd (ayt shoen). Instead there

subuni t of C DDO M- 2Gonfid
wBHEPkt peitosbaiiers 0640 Min dts YN 5 @32 G0RL 1B ha b 033
miing 0 k&d)ovani)qun(}iﬁimMFF@EP edradlyresuBBd\irhtha dhmgtlan pflathycomplex as

dé)r['xor-xrﬁl%t ; §r da fe%&ééﬂc?f §I 9%18%{!@%%#}% %o@l* tgig‘?avelfhﬁal %ﬁ!&)a protein

were coa
exyeatedifor g birey AB1TL8Re. dBﬁ%ms phrifpedvo lwm hmwyneity by IMP-291

W%ﬂf&ﬁﬁo %9?% sh%wn§eébﬁh>19¢ |aH£15/§3£‘§f @t ﬁ&%»zsﬁ F&b@ﬁ&’d fraction
a

14 1 I cate and 1 ncubated
demongiietes TEorm 0 et R0G ot BapRAcEhasTEom e AUt (g shown.
The data indicate that TF2 binds CEA wth an avidity
[03h2] Nog-reliudigpShS PUGHE ahadis dembristdatedlthat the majority of TF2 exists as a

large, covalent structure with a relative mobility near that of IgG (not shown). The

additional bands suggest that disulfide formation is incomplete under the experimental
conditions. Reducing SDS-PAGE shows that any additional bands apparent in the non-
reducing gel are product-related (not shown), as only bands representing the constituent

polypeptides of TF2 are evident. However, the relative mobilities of each of the four
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I gG and two-fold stronger than TFI (not shown). This
IS not surprising since previously in a simlar

assay, C-DDDI-Fab-hM\-14 was found to have a stronger
CEA-binding avidity than hWMN-14 1gG which in turn
bound nore avidly than N-DDD 1- Fab-hM\-14. A possible
expl anation for the apparent inproved avidity of

C- DDD- Fab- hM\- 14 over the parental 1gGis that the
Gy/Ser linkers in the former provide for a nore
erX|bIe nol ecule than 1gG Al though the N DDD

é;ﬁﬂf&s ard t66 clReSBeTedol el MALDEIURIfadsispéciometry ot shown)

i ndi n I.t.i one 3 on no t.her
S ST 55 Rl 8835 b R
(B33, 3ot ya) oXAF2Exanpl e 15. Serun1stab|I|ty of TF1 and
TF2 [03741 TF1 and TF2 were designed to be stably

[63%2 G %&gkﬁﬁ&# LEPRs b:g.lr d&éﬁ&hﬂeﬁ HBQEORR as ‘déééibeM&f ‘BF1. TF2,

ext ensi ve on in ood ssues mou occur .

CFRBDN-hIMN-14 y h679-HEY (uped asapontrelsamplgel nesealeatiadseamplex), or

&bﬁ%ﬁmﬁ&%%%%@é& 4sQ QnfolNGahiple bffunkéddséd LHLHFED
serum whi ch_was Ehb%gh%fron1four dgonors, and

cpripoRER{S) AV ese diduted Gptabprofein) and\pass °V85§/§°DS‘B”&PW‘“‘“°"“ZG"
Wi MEES THE &@spdhdetfbﬁﬂlewa@p%aduhb@ry vdafoyzdek dntheadvm&ol

ety €3 BB B bt ol wou

bind to)and eérhais dirthe sGaorohis smideqsenml? IgGripjactiohs tdanonsu'ated that

oBBobRE e SBRT RrRPt-LF ot 881wl BBY stk skl ngro-rab-
Alb as bldiz:}at}:dlliyl an adlitiodalrsignaktespansy. Eha :gidlﬁbngmgre@smf response units
r%su?thn frorﬁ thné blﬁ(ﬁmé g?Wﬁ Yo YRS ﬁm?lmuﬂh Sjn 8 rseﬂggrc#xrx; ﬁsol%orresponds

man or ~nouse serum
t@Btvoulfidtyrfunettonelbioding pigesi ench gamiribbied bb' 9ge phuait of F+HPD2-Fab-

hﬁi‘\? 13 ‘%‘ikksﬁ& QsLR8 t?ﬁ}&@'aﬁ i\6f PrPRS &9& ﬁ?t‘jng{]boﬁag-ﬂf&té & WI2 (not

mal e m ¢ nude €aring s.
sbewmk ect al adenocar ci nonma xenografts (LS 174T). Cells
were expanded in tissue culture until enough cells

um; 9R Relghi @\OEADbihdihe ahdﬁpommawas deteriihdd hykddinetitive ELISA.
er nouse. After one we

unors were neas

e PHRA (0§ HelTa OGH EoR PEie SR PR ARG dofipia of CEA

6@18(21415 mgni%éAclllﬁy BMN- h@ _%har dihftfon$ Bf BF § TR yandan1d-124gGfwere made

C e in

i a8 GRS I el e r et M4 186 (1 v,
md@ﬁta;lhﬁleﬁke tiadd FQ s (8 1. d/ltatan&vﬁlltyZhatéls atlﬁa,st aﬂuvallﬁ),t to that of

a s ,post o
1@ oS Sbam B PoL ol B Tl iyl BBl i proviousy
avyahﬂaxfasmyv eaDB -Pribaed-14was fouod tmbave a Strongbet(EArbmémg avidity

er | _

BT T4 RS Sich (3535 6k ATk IS} SpMN-14. A
pbmblleteepllananoﬁ féstheabprrent inpratvep evidity of &-13PPeFabiidMN-14 over the
ka“f 'I%d d;oﬁ'x t]tgé%}_g?%[ lﬂgcers-m%é f?)pxﬁgxe(ﬂ'o%ﬁmr% MG felffle molecule

ec
than IJgG Although the N-DDD vanants 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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after mxing with a 20-fold nolar excess of CEA
Approxi mately 83% of the TF2 eluted off with a
retention time of 10.1 m nutes. There was 9%
aggregated material (RT--9.03 mn) and 8% | ow

nol ecul ar weight material (RT=14.37 mn) in the

| abel ed TF2. When m xed with CEA, 95% of the | abel ed
TF2 shifted to a high nol ecul ar wei gh species

(RT=7.25 mn). These results indicated that the

| abel ed preparati on was acceptable for adm nistration

ELQ,FE[Lelstg i DaBIcPOr FFE@nai@3771 Table 1 presents the

ul ate 0A&D/g values in the tunors and varlous

Q3R ot PRt B b il it gy goug v v
vxlze Qva{c?xmve dtlutixm mtmmmumkues fwolikRodenr. t Tiee dtability of TF2 in
hl%g%n gs I maj zl’ls(s:f?sggci \¥s1 fgﬁ{lﬁﬁﬁ {“ {3” déﬂ\(}:tgc?ﬁ?o?.g éng%lfij&e?éz human

seaﬁim' whith evae goaled frlonefobedmesn anmesebatebdm 37P@rengeyiSht €0; for seven

o5 P R 20 QB AR Bl o 2

H’SGsseumcma,sAuMchthnﬂVﬁﬂ Ig6 wisatsed trsqusetfy th smpyetbf intact and

ea\{:h Y é&[lm-r o S S\{]epe %fmé%%iﬁ c-gﬁgolasg% fils @Rkt va:re diluted

VOT clearance t system | een and

diréotlgrfyom fle3Rek. TH2 iphighly spklef ipserprg r¢thmt % phigy bipppeific
%ﬂi&% aa\éfl?{c;:x ?{e? 9 cﬁy@tdé?&tﬁﬂwﬁ rgnﬁﬁi"fé@uﬁsower@ )émameti for TF1 in either

ear ance ese data were anal yzed using
hmwmw&m@h%%% provided in the WnNonlin
Nonl i near Estimation Program (v. 4.1) and the
ER@pIELE Biodisteibatioh o€ TFaNe toRoibearing alkee 2. Exanpl e
17. Pretargeting with TF2 in tunor bearing mce [0379]

[ﬁ7ﬁ£%@£x§8§%ﬁ§x’\ Xxe@%ﬂ%ﬁo%@f Forwzrln B::rgalh Q de mice

mce eari ng uman col or ect
beatiagssahwhtroerdoreetabelenpeasciperga xqupprafts€bf|1g4%k r‘éells were expanded

mb%ﬁ'@&ﬂﬁué ItillefSHH ceﬁk’ h&&‘ﬁ&n%% tc?i'?t 950 afdd Sc. Radh 1x107 cells

een grown to I nject mce s.c. | x107 cel |l s per
perousise. Affer ene werk, m@qas “temwuvvéraedm@a% afstamed frigmpeseof 5 mice

pé’%ﬁﬁgﬂﬁgt t'ﬂl&ﬁ%ﬂﬁt‘ side M thE stRR'of hhﬂ&udﬁ%ﬁb 147 2o g3, All
tunor size at the start _of this study was 105 f

thg nYie8 wereinjeFigd I’W‘WQ:ES VJET%Z (%Pé’@%‘é%ﬁ’ RiHCD- %e§ were then sacrificed
arilt%ﬁ;lcro-g:%d(agg Q P 18524 43 ca.n)d 7@% gésthrgbﬁfcﬂ A total of 35 mice were

adm ni'stered 99" Tc- T MP- 245 prol es) .
usEddn tig stude r Bumerssi w¢1b@dvaatﬁas h%selﬁwsqeéanavedoar@ placed in a y-counter

at{kqerﬁ-ﬁhe! Zﬂkrﬁa‘ﬂt? Fn_;@&@& 48R peP iR (/) iR R Jt o8k tirde-Pbing

poi nt groups weré inmaged on a

l‘%&'ﬁl }r{gﬁgl(& nﬁ‘&ﬂ? f)f '2?}%’1’%{ E\g e’%%éggg&?%}sotope with a specific
a&ﬂnt}@rf i M‘E’-tﬁ@ﬁm@n Thp ﬂz&ie&fdg;&mpl'bg@lasﬁthdl subj @tddrta GESHRLC blone and
a #"ﬂ%&“{gﬁ%‘ﬂéﬁ Zﬁ-%%(!?ln g)éctg%sgqr%gﬁf f rﬁgro?u%lla Wg%ﬁg/r oﬁ?ﬂé %9'2 eluted
offariiloaistentios sinre il lemimmsy dleandasf’a e ggregatedunateoiah(Rer=9.03
mn% an?ltS% {le molﬂcgag wle{]ghE terial (’:}{T‘eﬁtq]l ﬁminqem the labeled TF2. When
mixed with CEA, 95% of the labeled TF2 shified 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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point. [0380] The D/ g val ues determ ned for 125I-TF2

and 99mlc- | MP-245 pretargeted with' 251- TF2 are

summari zed in Tables 3 and 4, respectively. TF2 levels

remai ned rel atively unchanged over the first 4 h

followi ng injection of the peptide (or 20 In post-TF2
admnistration), ranging from6.7 t 1.6%4D/g at 0.5 In
post - peptide injection (16.5 h post- TF2

adm nistration) to 6.5 f 1.594D/g at the 4 h

time-point (20 h post-TF2 injection). Tunor uptake
Hﬁjxfg%&l& Vil athbu of YRR 4k ok RIe §1@ﬁiﬁ‘dﬁ:tt13' drﬁa:ems(nss +1.1%ID/g
2213% 14% 25t 4% and 16t 3%.at ?)
anth$332 O H’/qé’a@»l @ﬁtm@éh?trqeewq eowld hﬁ@ﬂ%@iﬁd alﬂPf“{ns fveen these

4 tl{l]lg[ t Hﬁt%aontﬂl’&fcﬁva\l%‘é \fritgcﬁit ﬁthﬁ@ﬂhé yunk@3&rgeting. Uptake
pepti [ n I ver, S,

aRg ?Féarﬁ’éﬁerﬂ é’%%é‘&}"}aﬁ“’f WP%‘éefiS F‘ e?’{éﬂ?\ﬁ F?F’ﬁ"rl’im’ed

pf&x&@lﬁﬁf TBD BotIPTF1 Bkl TES bppedredtd &vbﬁdeamﬂd& timohgh the RES system
pret ar gg agents devel oped to date (Rossi, et al.
Res. 2005; 11(19 Suppl): 7122s-7129s).
These data indicate that the TF2 clears effici entlfy
[a378b Thh blood RK] fooTHa irstuplorfhearing miegivege deheyalpaiag and found to

eﬁlgﬁft AHAbsi E@Qﬂﬁ&t S’I'hteg@‘&at{r{wghzt analRiz8fusiyDSRAsRHakthent analysis

m ni st er ed [ 03821 Thé_hi gh tumor uptake
povisian v WHNeoRe Moot e Fafich RIRETET Gb s ) e gemeters

dE%ABInk® e shbWAR! TawIB 2t umor (TINT) ratios (Table 5),
thus validating TF2 as a suitable pretargeting agent

ocalj z di - ef f CEA- pr oduci ng
"{"ﬁm ﬁlg{ 4%?2 H§Generat %‘ﬁrgg |F—§m§f§| ng a
gl utat hi one redox system [0383] As an alternative
[@mm prefatzeting sthidy was herdermed sty EE3in fample sthyiis nyde mifg bearing

%%mﬁ'g}p%%re&al%démdér&ﬁﬂ?&i&@gﬁﬁé LS 4 £r)s l@‘ehs Q&rér &phnd&d in tissue

ener at ed usi ng a gl utathi,one

culgurp SR epeueh alls had Bedrr grawniie HERS! Pr ARPHYS: ofilp ﬁ&b@ S per mouse.
A BRE feers ik Weke tn&RtdIGnd mik 2stined\tSEromps dfi ilicepdr time-

eff|C|ent nmet hod, for generati.ng TF2 oml i sh
paintf The BRRD tumpﬁ &1z At th stagof dus b 795 08 F 0P e 1 g‘gWﬁ“W mice

M@Hxﬁé&éd%& 8 FAL500Mholds, @ pica) idni 6l lafed bildiestpred > Te-
and h679- Fab- Al | MP-291-purified) vvereflrst m)éﬁg
IMP-245U4R IFL. 212 AP BrReles)- cTheBHEavRTs g g PESFAL 0.5, 1,4,
ahB24 hfastipebtid ESE‘ 1 atdid, 9REicyBsthadd ﬁdﬁﬁ@pantf grBaps were
concentration After 30 mnutes, oxidlze

g R LFRPETAS! i b RoHRISFHO, B AT Scfidgiong! mice
84 veBlohORET AP YAk %n(ﬁﬁ'éﬂﬂéétl’n?; el whetimdged o 0f ARiIQA h post-

was 50%  canpl ete e er addition oxi di z
injocc BPIBIRDAUNATCIBSIFE Pt B &% s THIEASSSIg, A armop Bl 6o various

ik i eRrehfdvBERAd FIACEITR RGLdo¥inkY td ddterdide Rith/ghh li}isue at each time-
chromat ography as described in Exanple 14 above.

pRiddnpl e 19. Site-specific pegyl ation of ganul ocyte
macr ophage col ony-sti nmul ati ng 125
[0380] The %ID/g values determined for 'ZLTF2 and **™Tc-IMP-245 pretargeted with '*’I-

TF2 are summarized in Tables 3 and 4, respectively. TF2 levels remained relatively
unchanged over the first 4 h following injection of the peptide (or 20 h post-TF2
administration), ranging from 6.7 + 1.6%ID/g at 0.5 h post-peptide injection (16.5 h post-
TF2 administration) to 6.5 + 1.5%ID/g at the 4 h time-point (20 h post-TF2 injection).
Tumor uptake values (%ID/g) of IMP-245 pretargeted with TF2 were 22 + 3%, 30 + 14%,
25 4 4%, and 16 = 3% at 0.5, 1, 4, and 24 h post-peptide injection.

110



factor (GWCSF) [03851 Reconbi nant human GwW CSF (14
kDa) is used clinically to treat a variety of

hemat ol ogi cal disorders. Alimtation of current

GW SCF products is short circulating half- lives,

whi ch therefore nust be admi nistered to patients by
daily injection for optimal effectiveness. One
approach that has been used to prolong the circul ation
hal f-1ives of protein therapeutics is to nodify the
protein wth polyethylene glycol (PEG to increase its

[03%&; §F terh€ oPhdifial HIRUKY Blere Whd si @z&ﬁﬂl‘y 1688 ipbistitie ik ﬁmMVei' Jdnngs,

TN (IR W Te——"

thdYeQl181 dbtdhed WitiLsREd prétargtiidg agdmtseaeeelsbédewsxaec(kbssx, et al. Clin

couplin Do t 0L . i
cos A2 PN S bR SORF AR RO red i
e A BEJu@N niinedl dfgaﬂ§ ﬁxthaltllwr%’hbhtddeanvemqal frggments that might
roduct s genous. [0386] Site-specific
"B’e‘ij‘g W% @FP Rﬁ?% quantitatively yield can be
achi eved with the present invention_ (hereafter od llent
[0382§ Sihedigh wmas upthlee Eveledarith lowek eV Bk nofaahtigpugt vielded excellen
tur%x xl{kgpluWXT@ﬁ‘ YQ4tidsi(rasle |tﬁi&é véﬂaﬁnm sEOsIfABR prétargeting

to the C-termnus_o %F Vi a spacer to
agentdalosalizing ¢ S@atsh Fgstors 1 ‘éucé‘&-’c Fsite for
AD2, which is conjugated to PEG to obtain PEG AD2.
Ex-Ehﬂ)lfe a8 M@ enerativh of AF2 whegla EvtBEFomregedbx systym
conbi ni ng GW CSF- DDD2 and PEG AD2 under sim | ar

[Og%}g %slt %nﬁﬁ%n@aﬁvg Fxﬁﬁ&hﬁx%gt o Qhe thicthods bisclbsedR EREmplRaY 3 |aﬁd 14

gl ng circulation half-1lives,
abaverartabl eremdstEote suéwﬁfﬂ PRTER é’ap!éﬁ)ﬁle’é‘iré‘&d Hra8 géistathione

Rl fidSBords Binkide R Stab1P RitEREd strdcairntogether.
retf é&%&%@%% stratuegy can be aprg)pl ied to other

okl J’lesi }é@&ﬁ@f’ﬁéﬁf %ﬁ o % ne}'a%xn%TF a%l Wﬂgﬁ&f]%fas follows.

Tlécanhi/@pxﬁe&k wae Sordhioet at et temmmMmd@Dig@mng -hyfN{14dProtein L-

pufggg DoAY 78&%%@%6% g!w 591-;)%9&%*‘ d\['ér@ ﬁ?gt {rﬁ%%d 1{122%1 Y \Q;tglcglomemc

coBésaftrations indlngm ERTARB SztpH)?l 4h&bducbtii ghatathiong ywps #fded to a final
t hera eut f a|
copreptialig #} ?{tﬁ\g %ﬁ%‘%’%ﬁe ninu J))Sdi%% §1§%\ﬁﬁl}né WEURREE WS final

NNO f usi on proteln o
congergraBon ofip orMrBIAGAREwnhlysia kiremmtw@débﬁmf&afpnéﬁmwﬁ 50%

co dﬁ&% Qﬁn#mteg LRG QfitoRof bRRfizea P MtRBide Qﬂ&l §66%% %Bﬂplé‘i@%thm 4

fo a targeting protein PTO uced as an

hommrr@ﬂems punégtm et xilqaghmoaeq%v by TMP 8’&#&9@‘%}' as
degé'étlédriﬁ?«: Qx%lbf%"ha%bbét a well - eXpressed

I'n human Ilght chain is selected as the
scafold or carrler rot.e

A i*ﬁpfaw'g e

of Iight fa the termnal cysteine (whi ch
{Oggglnﬁecomqn A g G lﬁ@‘e(lﬁ”@) INReIdlinbAlIy tlet 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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replaced with a scrine. Further, at |east one

N-gl ycosyl ation site (the tripeptide sequence N- X-T)

is engineered into the light chain to enable the

addi ti on of oligosaccharides, which can be produced

reconbinantly in high yield, purified to honogeneity,

and used as a substrate for drug conjugation via

appropriate chem stries, for exanple, as described by

Shih et al for the conjugation of anthracyclin to

am no-dextran (Cancer Res. 1991; 51: 4192-4198). Such
adhid\@-sne3peifid &ﬂ)an@(Dﬂlﬂﬁ? ot &l. @a«nohgxgamﬁ:heneaow fih: E291-1298).

vari e f A

T e T o L
miap 6t Behdrd@genous. f unct i ons. Alternatlvely, a

drug- cont ai ni ng am no-dextran derivatized with AD2 is

[(fs%Bt ;1 ﬁﬂbﬁ 8PERL-ASE WAt el YRR QnlbRIagRieved with
speci

erapy O her 112 wel |l -expre
theqrenhi xnamuondh@reaﬂeése Ferg taes oo QA ael <§§ﬁ3 Rethod or
te%ﬁ@élég})% QhtlHdd béisw. TR pbﬁzrb%q\mee iy fugedae meugaérmms of GM-CSF

. Targeting_ o at hogens t ut r.ophi
vhaid ﬂPaW%BKPdAC%’\‘ diangr 9{5@&4 -G Rt HioskiB LS g é’rﬁz fion s
o&ghgdiéd RIFBG us6ttaih PEG- ADZE&Ihbﬂ'@‘n’idmen oFf pepinal GDBOSE dlesults by

conhaine OMEEEE ﬁgﬁ? Ao PEBSADE hdl! Al 'eg:%hé{gg s Qedrfolld for TF2.

1t'i6 a6ted Ithat trpdddati e pralahgingthie ung'amlenmohqu livésnige dimeric structure of

NI bl R Lrp R SRIERL Bl dhd i B enRponomeric form
o€GM-UISF, This itrategychn b@ @mmed 1 otherjg3akinggych am@wmnant human

h
I% 23,&%%&!%9&/ {sﬁ&?asqgfw ark ﬂhrg?xé g%ﬁgg gxé IZ&%%EJCXIH gdelepeBtides (such
anthetpeptids dgonfsoof thi Ithrorabonmtirmmept% sqerGrisgtet el Seiggre ko7, 276

1 §§6—li] %9) Re g%%‘gc{e' r%fn{&c; het RivdGldesd korQQﬁée? gir&@tion M8 FHives to improve

- term nal carbohydrate recognition
ﬂﬁ@naphseﬂiﬁmﬁ) is fused at the N-terminus to DDD2 to
.generate an A structure that binds nulfvalently to a
FRahi1e20. NyveLGhmuRbSrug? enstsled bsiehe DANIgRchmgodyor t he
FcRs on neutrophils the A structure is linked to a B
(63870 Antonguatesmd B odmporentiherwill altoay the génjugation ©bg gytotoxic

Jab e %@% Ide8 Gnd Bse £ @u%ﬁn C%nﬁ%m@asgr&w as an

CRI one Fab of an I mlar
Aacdrhponeht ceshiltingdy e novel tne 4 emrrpmeélal!z@a oplined balowt &iistag well-

egﬁ{@%dgx:ﬁéé@xg%lﬁgﬁhrpﬁﬁﬂ lfghe‘cﬂﬁ% s%lectéaras e schYoRék (S&Hﬂ&rprotem,

ch as those f CD3. and

witi¢l is\fused te thediDP seqyeaserat ettt @&Y@?‘Eﬁ%&%&lﬂ“ of light

cﬂélﬁtd%& B{&Eﬁxﬁlﬁal ﬁk & hich Totkey BRdiBs! 86 linktpe wdithé FARhain) is
PKA and AKAPs. wo basj.c . str

€gl €s
replgged; votferiseringe H’q‘%ft atdegshpRily- %&?ﬁ’é%gg’bﬂteégﬁrtgﬂ?m‘éie sequence N-
X079 is Gpilcdrldiing thé gt chah 46 &Ildb}(e e additibn gf oli gosacchandes, which can
protein-protein inter. Ct] t hat
HegredsPa eOmoLBLY 7 CFH A8} BnespotspL Al st apgsubsiraee
FEXEHHB IcBnjulfteon ik epﬂi‘bﬁﬂite chemistries, for example, as described by Shih et al for
the conjugation of anthracyclin to amino-dextran (Cancer Res. 1991; 51: 4192-4198). Such

r-ﬁD

drug-containing B-components can be combined with a variety of A components
comprising DDD?2 linked to a binding structure that possesses the targeting and
internalization functions. Alternatively, a drug-containing amino-dextran derivatized with

AD?2 is combined with a suitable A component to enable target specific drug therapy. Other
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di meri zati on domain of HNF-la may replace DDD and the
di neri zation cofactor for HFN- 1 (DcoH) nay repl ace
AD. The second strategy is outlined below [03901
Human p53 is a nodul ar protein consisting of discrete
functional domains. The C termnal residues 325-355
(Schenme 1) of human p53, terned the tetranerization
domain (p53tet), spontaneously forma tetramer in
solution, which is in fact a dinmer of dinmers with a
weak affinity (Kd -2 uM between the two di ners.

wER RN REsed kB mbMAnIRBRETEScan iR beletie b theat#fidd bOCHsr
associated, with a Kd reported to be |Iower than 10"is

PIOfei {9k Jrug{coRpeation  gj ol . Chem 2003; 278:
2327-2332). Fusion proteins containing pS53tet are
Exhmplef 21t eTaxgeting pEpathogénsrtomgetryphilsfor k&u bound
dieters, as fusion protel ns cont ai

(038814 rkseadoTpepioa AN fECtye am&pot?ahmyg‘ase lgorsfgfesmﬂw diseases

MU &idiPof ABincRAingI8Rinza Ab3rd] Oshdign mﬁbmjaﬁdE L
%&5&1&;5& et %otﬁh%%e nc ulﬁﬂﬁor Iovvaer and cont ai nl ngl? e

hftSd)es’@ repgepdiregntlyfar a §’é‘?‘%‘€%‘e°ﬂ“l&‘§f“ﬁ FOTRESPR P
Lﬁ'ﬁ‘é{aﬁﬂi}&fenﬁﬁ‘syhérﬂm @fHSPapparti tap Faty of dnxmsirCD89 aﬂ'tlte)dy (Tacken et

3PS 10 APIERD. B AL by b L i

stAslg eahaed canpletesthat witl alsopargétepathogens tmneutaaﬂ'ulsﬂm Iih as follows. A

R C VT RGPt KA Rl o R fognain and the C-

t&iﬁ:ﬁ&)arbcﬂ’fyﬁfhﬂﬁemgnﬁmdddxhanmcm aS/ﬁisemat th&S-tBaieds ONPDD2 to

St r yct ur e LR t S
ng(? ijm 1 [%?% %%&Sﬁ rg t1v a OV gg?&] éﬁﬁ; To provide
takguting tforahe BéR@rbnmmmphwms A/\aslcaqnpim lingted tor Benwpanent composed

of SRR P el G556 PS03k e DL Bfposed of

whi ch™  wer e as reconbi nant fusion
tvm ORBisrvf hSH andoaneifiabend m@-%ﬁ’e Simitar gnij-anfeetiye agents can be

prgegner g?l ng@%ail_ @%%ﬁrﬁ(@&rﬁ gs ex?gf‘g{ PbﬁjjfofrﬁgPLﬁQnd &her

structur et al. Proc Natl
atthediessuchlsgshasgdior, CPYapd 8P646841- 6, see Exanpl es
above) The Fab-DDD2 nodul es form stabl e honodi nmers

Dapiez2) dMdtiiden (ﬁ'ﬁ ghiladprcili stRtRs genkatedavieli pidein-protein
Hl DS, tinRrhdtRmsddthaihg of@%iveadibnPKeRadAKAPed t 0
pair with the Fab-DDD2 nodul es: C H AD2-19gG and
(0380} BPB bhsjGstritoFeireEnidsiabed. | Tie firstisttategyrdependsonAparching and
I ' :
B Bl Bl opbfirfiphAtK b BTt o Bling i may be
smmpta fdesubsnmng ftel r@es 9APDDI pad SRA Fog sm@}e,stéq I)Iefm’egml

for. .
d’fnelnlz tlon d&%ﬂaﬁ? ﬁf Pﬁﬁ%&&i %W A &lga%gct‘%tor for HFN
1 SEé@HDnmem)acarAé) c’@hﬂpﬂse@dnd grategy igoutingd below.

[0390] Human p53 is a modular protein consisting of discrete functional domains. The C-
terminal residues 325-355 (Scheme I) of human p53, termed the tetramerization domain
(p53tet), spontaneously form a tetramer in solution, which is in fact a dimer of dimers with
a weak affinity (Kd ~2 uM) between the two dimers. However, the two monomers in each
dimer are strongly associated, with a Kd reported to be lower than 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 Rl of PKA. To ligate a second structure to the dimer of p53tet,
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of the CH3 (heavy chain constant domain 3) coding

sequence by standard reconbi nant DNA net hodol ogi es,

resulting in a contiguous open reading frane. Wen the

heavy chai n- AD2 pol ypeptide is co-expressed with a

i ght chain polypeptide, an 1gG nolecule is forned

possessing two AD2 peptides (FIG 9B), which can

therefore bind two Fab-DDD2 diners. The C H AD2-19G

nodul e can be conbi ned with any Fab-DDD2 nodule to

generate a w de variety of hexaval ent structures
bxﬁ@nﬂ@@&ﬁtﬁie@forajﬁﬁc with ¥ghefit uMredl Iever afid borftainipgdftte SO rgsidues are

Se&eé’? usan }(ﬁaa?% %&B%%%%Jﬁ%ﬁgﬁg ﬁ)%g Wﬂ%g;he peptide

withiie) hxgﬂmat afEsiy Gienthepwsst valupfndsd dederivatizgd; witlgeysteine if

l L&ere etldidd tol the tififer of
B o ey B e et oAb
piﬂmetn the resulting HIDS are bispecific, with two
bi nding arnms for the specificity of the CH AD2-19G
nmodugéehesidd 4 binding arns for the specificity of the
Fab-DDD2 nodule (FIG  11). [0393] N-L-AD2-1 is an
al ternati GEMMIBGNWMRMEMEMDM&MS%Q FNO:28)
peptide is fused to the amno termnus (N) of the
light (L) chain of IgG via a 13 am no acid residue
peptl de linker (FIG 12A). The L chain can be elther

P Iﬁ 3 al n h <3(° H 5

as Kin the text or Fi gures W|th the same meani ng. The

E?%@ﬁf“‘é@mﬁa‘?ﬁ%%@&%ebhm% Dt Ioldleowed by the
10353b The DR’ tasbndiceeierogted shave BuchpEBqn &b 8o Palexpyes aplied

td/g%”nlteﬁbé &xd@dt&it NgGfbatddeD NLGhattores VHIDS): ﬁéw.d uypesgoﬁ modules, which
contli guo open rea en e
wEFTONEH 75 BB PLIT R Bt B SIS ST P Ry APy et of
m%lzsym:p?ng maiulésg@:slrmah desgtibed for ﬁmm@nqw&@’ﬁwﬁ_ag strugtures

. pe e r
s B Ve it Qo2 P8 B8 L5 rbla b,
FaMiDDEthodulics formsyauralmrﬁ)mﬁxemum bind to Agém:@am mpdides. To
g%/r?er %ﬁ%ﬁ?gf tvsl;l etxé/?c\:/ acg%g& flélt)i lfi’?odkﬂeg %ve&%l:geggc? Q, Spa@x]‘wﬁ‘i(] t}Fq'*’ab DDD?2

ragnents arrange shown 1 n

mled@es:1G-H-AD2rigiGear@AN- Iaﬁ@é’tligéh of G H AD2-19G pdlIL2
expression vectors. [0394] The, pdHL2 nanmalian

[(R9B] ESHLAN2YEG hRfdufb@%ab@&UAm%pﬁ&b fiesl totte édfBoxyl terminus (C) of

expression _ of y reconbi nant
s 01 et 10 p Satpermroreiddr prpddedifRtic. oa). e pNA
Sécuiefdes Br thé Minkdd Pepittd (G OEEGEGBGIA) SEQEID NO:29) followed by the

T R N P

ofheTCHE(Heh ey €haiicorishiat dathaig G vadinpsdqiesefby sBydind reedrobinant
D?\p/g me%lo%a {ogieg,c Tesu BI ng pnt a gﬁc’m guoge Jp%n ré:a(al ggt%a7nlxe. L\%’fh'én 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-DDD2 dimers.
The C-H-AD2-IgG module can be combined with any Fab-DDD2 module to generate a
wide variety of hexavalent structures composed of an Fc fragment and six Fab fragments. If
the C-H-AD2-IgG module and the Fab-DDD2 module are derived from the same parental
monoclonal antibody (MADb) the resulting HIDS is monospecific with 6 binding arms to the
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5' - AGATCTGGCGCACCTGAACTCCTG 3' (SEQ ID NO:'3 1) Pc Bam
EcoRl Ri ght - GAATTCGGATCCTTTACCCGGAGACAGGGAGAG 3' ( SEQ
ID NO32) 5 [0395] The anplinmer was cloned in the
pGenl PCR cl oning vector. The Fe insert fragnent was
exci sed from pGenl with Xbal and BanmH restriction
enzynes and ligated with AD2- 115 pdHL2 vector that
was prepared by digestion of h679-Fab- AD2- pdHL2 with
Xbal and BanHl, to generate the shuttle vector
Fc- AD2- pdHL2 (FIG. 14A). [03961 To convert any
sarhg @ntighrl (F16x po)eK shoomodulet are ir(skiad dedvd®) frarp two different MAbs then
m%,g'itlg}ng glﬂgar%'ﬁ% FRXRER IR BlhdlChis f&ﬁh@sp&ﬁfaty oAthe C-H-

festriction fragment I's__excised
AEZ-@@G mmmieoar#etrbxamg s fae the specificity ofisbe Bap-BOY deule (FIG.
11'lgld restriction fragnent excised fromthe
AD2- pdHL2 vector. BerI cuts in the CH3 domai n and

Ndel cuts downstream of .the ressi.on.casse ) ca
(03581 ML oABB-TeB o e BAa RS TRBARE Parohirin ISGoAR ADS peptide is
ﬁlﬁartamamb terflinBLNG of BSlighB(L) chainmifilg® diacnt3 arhimoanid residue

Al . t or, f C- D2-hL
pemge e G D i, Evin fe b ighs” Kagpa (K0 or EAnlie {9 Gnd wi
ot iepRselfted & irithe text Or Figais fvﬁﬁi thSpﬁﬁ@mBgmhg) MhedBNAscoding

Ll P PGB o S o

byvihie Hinkel ;@pﬁMGGGGBGﬁ(E(b@Gt &Eﬁl Iﬁ@lﬁe'!t()b] gttercenﬁpé to the 5° end of the

A open
co RSB Frf TR oy Gl QB ALAgHE Ltons o
remmg &dmei Whawthé AD2-lsppe plﬁam pakypepudedsr m—ymeq%wahe heavy chain

8&é o) Igbtrnolgcgﬂ d1>§ é’&itﬁfb% lp%?{%%{g hwe f\?gﬂe PRIERFIGIL2B), which

expan proteln
capltbsttelﬁm: bmdamd F@ PDDRdimere TheNdad DPaleG !FlééP‘P cenbe eoabined

%ES% Fa ybtlﬂjrfmg&?k@o % eﬂltosé %@vaﬁe%po%kwé%& St&dired\composed

omat ogr a anal ysi s resol ves
oftand qfiragmednt awbakfale ﬁp@lerfsyrmg?é ap shot iIndG-l3e of the
slower eluted peak (8.-63 min) is simlar to hLL2 IgG

EX{iRple€4e Clrbationl dfE- A DU d-patHL2 @lpuéssibopeator{.7. 75
mn) is consistent with a -300 kDa protein. It was

o 7B PS4 PAEASRb e A b

offreahycredornbintid g@e o plasinid Slmﬂqwfmﬁf Ve PFQQ’@CENE facilitate the

oSk r O R b B4 SIRDAEOR Db g e
Fo(§iH2 andiCH3 dlomainsk wes apnbﬁﬁ:dcu%s the PgHLR yectop @t femplate and the
ol(aér: ohfled@des ﬁé&lﬁ%ﬁ*&ﬂ&‘% HaSRESSEM ik Mhs pRases. t wo forms

e evident by S under non-reduci ng
conditions, while under reducing conditions all of the

f or e el Leffiuced

5~ AGATCTGGCGCACCTGAACTCCTG-3’ (SEQ ID NO:31)

Fc Bam-EcoRI Right
5-GAATTCGGATCCTTTACCCGGAGACAGGGAGAG-3’ (SEQ ID NO:32)

[0395] The amplimer was cloned in the pGemT PCR cloning vector. The Fc insert fragment
was excised from pGemT with Xbal and BamHI restriction enzymes and ligated with AD2-
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to two bands representing the constituent pol ypeptides
(Heavy chai n- AD2 and kappa chain). No other

cont ami nating bands were detected. Exanple 26.
Production of C H AD2-bA20 1gG [0398] hA20 IgGis a
humani zed anti - human CD20 MAb. An expressi on vector

for GH AD2-hA20 | gG was generated from hA20

| gG pDHL2, as described in Exanple 24, and wused to
transfect Sp2/ O nyeloma cells by el ectroporation.

Fol |l owi ng transfection, the cells 116 were plated in

. paIBERwetdtomthatt was mrephred andigestion of hetfeEabnd P2-psdiIowidhy Xpal and

Bﬂ;}?h%o#%ﬁggiel% %“ﬁ L aToNe 'F@-%f—pdﬁ? TPFRG.\¥AA§. SCreene d

gG product ivity by a sandwi ch ELI SA
using 96-well mcrotitre plates
(43R8D e 5EEYH EdO IR FEORRE S F e LB P G C -5 > 126-
p@RLD %k e nﬁ%,ltdl# EI@.&MI&&SG?I’H}TBS!I@G Nﬁhhﬁﬂgcﬁﬂﬁr fragment is
expanded to_roller ot NRr o)
exsiigd Apan theferpefEndae %“ﬁ? ﬁ‘ed%zrbgnnl? ?rﬁg/ Isflgel(rjlt Lhc% 'pﬁ‘g&g ent
eX@sEdarim tlee Bd-ADRepdSIpveator BrrSI cite imtha CAIX damaiy and NdeI cuts

chr ormat ogt.a SE—HP SDS- PAGE anal yses gave

d9‘§?§3re 'I)aw Sm%igaﬁ% 0se obt a| ned for

C- H AD2-hLL2 | | n Exanple 25. Exanple 27.

Fraoplec25- dirodac fABZI AR2ehLE21863991 A 197 bp DNA

dupl ex conprising the codi ng sequence for the |ight

[039&] Eptfasdeiab, pELLIRG, AP humaniddrantiithien (P22 Méb. An expression

iy DI VR a8 SRR AR THE S PR o R descrbed n
mhmgmm hedusedds frandfieat Sp2/0 emj@p‘na balls 3y e&mgepgaums Following
tr&ﬁfgc &efcgili%e%ﬁatﬁgl% lell gﬁﬁes exd ?rgﬁé g@xrﬁc l&':ﬁingg wifselected in
mmmmmmwaww@f@&@%@@ﬁ@dmﬂvﬁy

bgg%%%@%gm}mﬁ%@c anti-

&%ﬁ@—m @mvbgaunﬁed from
0400 The sequence was_ anpl i fi PCR, whj fg
iarieln pieIstopasing RrpletA ‘E‘@é%’(’?}“?tﬁg"as y. SE-HPLC

aﬁﬂ 13’ res@ﬂ@§ twéd E@P&E ?&a\kngIG %S, BikiciBén H@S of tHRRBAver eluted peak

0 pGen.
(B IR ISR G FERG 55T CTRSATRieRtar A eesteristies Begl (775 mim) i
chrlsdstit viRgRL 36ty ldlbi. protein. It was later determined that this peak represents

disulfide linked dimers of C-H-AD2-hLL2-IgG. This dimer is reduced to the monomeric
form during the DNL reaction. SDS-PAGE analysis demonstrated that the purified C-H-
AD2-hLL2-IgG consists of both monomeric and disulfide-linked dimeric forms of the
module (FIG. 16). Protein bands representing these two forms are evident by SDS-PAGE

under non-reducing conditions, while under reducing conditions all of the forms are reduced
to two bands representing the constituent polypeptides (Heavy chain-AD2 and kappa chain).

No other contaminating bands were detected.
Example 26. Production of C-H-AD2-hA20 IgG

[0398] hA20 IgG is a humanized anti-human CD20 MAb. An expression vector for C-H-
AD2-hA?20 IgG was generated from hA20 IgG-pDHL?2, as described in Example 24, and
used to transfect Sp2/0 myeloma cells by electroporation. Following transfection, the cells
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CAGCTGGATGTCACCTCCGCCAGACCCGCCACCTCC (SEQ I D NGO 36)

117 [0401] The 197 bp Xbal /Pvull fragnent was excised
frompGenl and |ligated with the hA20 VK shuttle

vector h2B8- Vk- pBR2, which was prepared by digestion
with Xbal and Pvull. The new shuttle vector is

AD2- K- hA20- pBR2. A 536 by Xbal/Bam H restriction
fragnent was excised from AD2- K- hA20- pBR2 and | i gat ed

wi th hA20-1gG pDHL2 vector that was prepared by
digestion wth Xbal and Ram H to generate the
werelplaed inmﬁ-wen phiteshind ltraAdg2nio ARMed gr@repsdldb&d 1{; aﬂi&] containing

“W’QFQEF}%G B:QZ ‘g‘i}' e Q%F%}%fl&%s% FISEB% EII%FESO%O uct1 y a sandwich

ELISN8fing 96@n:11 hiveotite ﬂlaes/ma@d Mlaxtae:dlAZO 8&0@ dntifidimtype MAb and

eni.c cl one ' '
SRR BRI DTl fepped ool
bolks RDPrdtéia @rddjﬁnm agtUCHH-ADRyhARD TzGowamtipvirdieddidnsthe spent culture

nheilfgg a%qxgnfit Ef o(‘tjéng A ﬁhﬁ%mﬁg@g%?ect% HPLC and SDS-PAGE

appdysox g@@s\@ry; gnp]yg gﬁsgl(gs to sie obiainsd fq)rg(é\H @%@ISLMm Example 25.
expanded to roller bottles for protein production and

EXampl R PédietidG ML -RORIHA2deG om the spent cul ture

media in a single step using Protein-A affinity

(FBPIRIASE0N o 3 hE FR BAL R AN it

peptids, ADRoab3-residusrneptifie ¥inkgr and the firsh fourirpsdugs of hégotv& (all in

it hich 1
) B o b PR 100 Lo RB el Rl des, which overlap
b3 38 begetnaing, Weie madafnly dupleebyprimor Gtensing ysigalaqpolymasrase.
were al so observed (FIG 17A). MId reduction of the

preprpasn2-318%98g in the DNL reaction, results in the
conversi on of the di rreric and trinmeric forns to the

wé&f}&? f%rg]A%ﬁ?%r ee r1orns are ér&gf/:lﬁ: %ké\r('%}CAGGTGT

COA\ CTFOGOPIGG A8 TCTSIC GAGHT @AGEAQQWP@MCPF%WEQ ID
% od was used to create Hex-hA20, -a nonospecific
1-CD20 HIDS, by conbining C H AD2- hA20 |1 gG (see

Exan'pl e 26) wi.th hA20- Fab- DDD2. The Hex- hA20

st r ubfutR2ddABHAY six anti-CD20 Fab fragments and an

Fc fragnment (FIG 10). Hex-hA20 was nade in four

' mAGmemcmcmmom@@GmﬁémcmCTGGAm

SR GRS TG At TGOl SaEE g gma

Nar:34)coupled to each C H AD2- hA20 1 gG nol ecul e and an
addi ti onal 10% excess of the former ensures that the

{mugrh@ Qe&u%ﬁéfé W arthliSQNY IREIE - wHibIC apPeh 864 KB4T 4RI PIA ISrestriction

and
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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f 118 (hA20-Fab-DDD2)2 are 168 kDa and 107 kDa,
respectively. As an exanple, 134 ng of hA20- Fab- DDD2
woul d be m xed with 100 ng of C H AD2-hA20 1gGto

achi eve a 210% nvolar equivalent of the fornmer. The

m xture is typically made in phosphate buffered

saline, pH 7.4 (PBS) with 1 nM EDTA. Step 2, MId
Reduction: Reduced gl utathione (GSH was added to a
final concentration of 1 mMand the solution is held

at roomtenperature (16 - 25C) for 1-24 hours. Step 3,
[(Mdlpl TR imhabﬁ dbal/Faill fragment maslexdised frompprGeindead ligated with the

S M o g ot s o
bl Theorewsmttietedtonis ADHhABHPBRA! vr 536 bp Xbaliar 3l restriction
%%gntAWas &8{ %ie KSR &IBZJ&&M#)BRQ QHd fibatedr %f!h‘ﬁﬂMgG~ DHL?2 vector

reaction m xture was | oaded direct

tlgt tuas areppusdl by digestiers With Xpakanddiam b tagemprate e pressign vector N-
ﬁw GA%@@@;@J with PBS and the Hex-hA20 was
ed wt 1 Mdycine, pH 2.5. Since excess
th h
(RO i BRRRO BRI 5K Sy e

efdotrugidrati@s Fobow i tiangfectivny the kel WaR PlatehinODRY!} plates and

The. un o ted. e
RS R SRR ol DRt sronc o
wmmmoagﬁmmtlm by i sdndwieht BLISA wing Og-well microtitre plates

desi -
%te atg rom ;3 ﬂsé g'%ieig g(ﬁljﬁnweg&gg% ces 01#)@(#88 conjugated
aobfhsman da@it cqmweaptepca@sie@ t0 roljer ettes 15 piotaR BTOgepifp and N-L-

ABD-5:A208L0 WS ngﬁﬁﬁ%éoﬂ thik §hCcuduf tdia iP€ Sl stdp Ring Protein-A

retention ti consistent wth a protein structure of
affrgty chagpatRgiaphy| G 19). SDS- PAGE anal ysi s under

non-r educi ng conditions shows a cluster of high

[0%033 Giketexclusidn HRLO stivobeed mztitmmpgqaoﬂ the YeLo 0 2tha30 IgG in the

truct FI G ,
b st gt A e SRTEARE 38 T O bt
likﬁiyyrefsﬂ@&dhhg dizulidedinked! dinppic\apé pimeldc fomas asd each@ccounting for

)

thepep adsiionsedfin meemNb,m@up@A@ﬁx}ts ThthePROVarEPR eﬁﬂmlgnwe@d

e R BoARRRF|efn BRI ATBE TS B pltefid snltores for

thttbieeﬁabnmmmﬂﬁ@d iDNIG. r1§act| on was accon‘pl i shed as
descri bed for Hex-hA20 in Exanple 28. [0407] The

L ag eGemdrhGon bfHe@iAPot fromthe deduced ani no
aC| sequences of the constituent pol ypeptides is 386

g%‘g ﬁﬁ‘}q XSdtisd QR 1ok % BRAL YRk SNSRI R sidc it fhti-CD20 HIDS,
by combining C- H-ADZ -hA20 IgG (see Example 26) with hA20-Fab-DDD2. The Hex-
hA20 structure contains six anti-CD20 Fab fragments and an Fc fragment (FIG. 10).

Hex-hA20 was made in four steps.

Stepl, Combination: A 210% molar equivalent of (hA20-Fab-DDD2), was mixed with C-
H-AD2-hA20 IgG. This molar ratio was used because two Fab-DDD2 dimers are coupled to
each C-H-AD2-hA20 IgG molecule and an additional 10% excess of the former ensures that
the coupling reaction is complete. The molecular weights of C-H-AD2-hA20 IgG and
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peak with a retention tinme consistent with a protein
structure of 375 - 400 kDa (FIG 21). SDS-PACGE

anal ysi s under non-reduci ng conditions shows a cluster
of high nolecular weight bands indicating a |arge
coval ent structure (FIG 20A, |ane 4). SDS-PAGE under
reduci ng conditions (FIG 20B, |lane 4) shows the
presence of only the three expected polypeptide

chai ns: HC- AD2, Fd-DDD2, and the kappa chain. Exanple
30. Ceneration of DNL1 and DNLIC [ 0408] The DNL net hod

h\.ﬂ@@ EEODD0),Gik € b6 kiDa apE107f K, RispiStibylycAshn ekangple, 134 mg of

Sﬁtﬁw%wulég%f‘sﬁ? WS e E AL A B to apieye e 210%

mblek 2quivalbiitlof hmsfoﬁmrr The miitag ivtypsallyma@D(plenphatelonffayed saline,

%EF humani zed MAb to
P 4ngﬁﬁgér‘fbryonlc: antirgen (CEA), DNL1C has four binding
arns for CEA and two for CD22. The DNL reactions were

Stap EoMpidiReHeatiogsRedused plytadhipps (GE)-wasadded (o atingl spaceptyation of 1
mbP #xg@ 11‘16 59KutiBR fshheld Nt Lo &R Serbedtire (16257 G0 ALE ﬂours

ar welghts fromthe deduced amno acid

uences .of nstituent 86
ki, S L3t S npree ot P B B Sl G oo eddes
dipdclly@b therediioniniiktube toed Rl b@{d:eﬁﬁ‘ai‘bn(bﬁasmlﬂtaaﬂttha\sdlitﬁcm was held at
protein strudzgl of 375 - 400 kDa for each structure
TOPPNEPER S 8T LAWY DNLIC in FIG  22B). SDS- PAGE
anal ysi s under non-reduci ng conditions shows a cluster
Step 4nisgletion pbda DL Pradueth Folgarﬂag oxidgtiena thefgaciion gpighre was loaded

d;ﬁ% glro% aﬁ{oEéi& E«\U&fﬁnﬁw{ckﬁbm%%gr gh_f}‘@@l%nin h& doluDRSvdBAREhed with

reduci cond 0B, lanes 1 & 5)

on
PBH aud therex-uD way ﬂete'éov% (SehM Slycipe B s Sipee eésﬁsa&éé%&-f*‘ab-
D@@ZQ\M(S &ed il @e rica6n axae Q&a@ ﬂo RAtonPeRtdddR$I-ABG-HARD 1gG, or

and the kappa, ch neratl
inGomERISDN GBS SPBFRINE kOB AR oeii b
uﬂdoﬁﬁ{g@teb 86 hALC-Fib DSDHDY dS&I’Hblt Bind o eIy iee.a@me_fag&e, the
(see EX%ﬁ%Nf 26) with eit q& HLLZ Fab(g%EQ to obtain
Profgin Aspu mafe niafps oglyt e AeHRPSEOPGE2 has f our
bi nding arnms for CD22 and two for CD20. DNL2C has four
[Mﬂﬁ]j'l‘lmczéwwed moleCHElar sveiizht fromfthe deibeed armine 4oid sequences of the

B e
pealilvath aitetehtinn tgwa doapisisat whh 8 prateimstatugaddd e o 409kDFIG- 19).
sB§ E}%,(E%a %ﬁgﬁ@ﬁnﬁr nBH-@e&Rﬂ%‘doh&‘iﬁBﬁs b a%mgt&%?h%amlecuxar

ze exclusion HPLC anal ysis showe

weighgpandp ingicsting pdarge apYahend streqtw (F s 30Anlanech) s$’§§é’rﬁGE under
redhdiflg BoRliQdRI(RIG 2208, 15MCS ) Wh8w O the Pf&enceiTdnkbihe laee eRsdated

structure (FIG 23 SDS- PAGE  anal ysi n 0
polypepfide Eaite: A s Toarr baic AEC YD), HedSHnIHsed Fd chain (Fd-
DDD2), and the kappa chains.

Example 29. Generation of Hex-hLL2

[0406] The DNL method was used to create a monospecific anti-CD22 HIDS (Hex-hL.L2)
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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reduci ng conditions shows a cluster of high nol ecul ar

wei ght bands indicating a |arge covalent structure

(FIG 20A, lanes 2 & 6). SDS-PAGE under reducing
conditions (FIG 20B, lanes 2 & 6) shows that the

| arge coval ent structures are conposed solely of the
three expected pol ypeptides: HC AD2, Fd-DDD2, and the
kappa chai n. Exanple 32. CGeneration of K-Hex-hA20

[04121 The DNL method was used to create a

nmonospeci fic anti-CD20 H DS (K-Hex- hA20) by conbi ni ng
péik it Prekoh#ion Ligle cossistertbvetipd prolin) stwicture AP +480 BDDFIG. 21).

Sl‘prg %Ah%l analgsall\%%rlx&r PX\@%@@& ?g %ﬁ’c{h% Qh@é Q gﬁ%gfel' Qﬁggﬁ flolecular
waighebnmldamdmahgm lafrg@mvam_-t mm@*lﬁwﬂﬁé lsag d) SEFRAGEqnder

regucx g Eondi t(ki‘ié 5B, @gxley@ SiRfwWsABS plesens8 Of 5@@ thelRreeRAfEcted

anal'ysi's u non-reduci ng conditions shows a
palypratide cmnﬂq&{thﬂRﬂ Ed-RP2.581 thakapamaeinndi cating a

| arge covalent structure (FIG 24, lanes 2 & 3).

EShapRAeE geneRitiohat DNIDDas®dDNLONs (FI G 24, lane 2R &
3R) shovvs that the large covalent structure is

[%‘Bﬁ{ﬁ Ox!ngéhX Qas b8 16 %te%%%&h@ @{IB%' W&ﬂﬁé C-HOAD2-hLL2

a ppa chai IS
Ig’iB(se@Ensnaleﬂéhweﬂx elthgrhAR0A e DIADR; tg Bbfé}“f HLHIODBR:&%\% 4-DDD2 to

?‘%ﬁtgéhﬁﬁ%q qugﬁﬂﬁ' Bﬂldhl' Lrb B2 A8 ardd@o(f6£EDRA AAPhIIN-14 is a

e DNL reaction. was
hraroeningsl Méfhelg ca@lwe@bm%wg?nﬁ%és RN G %*PSEF?%P@“%%““S for
o%‘)f‘ U%Sr EPhS Ul IS FRIcREM Wére WBoMlishéd4B déséribed for Hex-hA20
duc e

am no acid sequences of the constituent
mBxamplefdes is 386 kDa. Size exclusion HPLC anal ysis
showed a single protein peak with a retention tine
[CA08F Fst leuth DMItlharﬁl DND1 @ the stlculeted mwlesulag 7&ightst fompimdeduced

A
a%nbrr?oe}(:fcf %c?g ences V\g tﬁa %sgig%hy }§ ?pcﬁﬂg%r arlr‘g Qg%(fj a](r!' %lﬁw?xgﬁsnon HPLC
amms;smwd@asﬁnghgpmtdnapgt \vdwateéqmme timecqonpigtepiryith a pptein
sﬁ'n"i‘cr&?regf 37??D§05’ ﬁﬁﬁtﬂlﬁ‘éﬁ Fuﬁ&&u ¢DRg.168 R4, 294 5nd DNE.1 P4 FIG.

ows coval ent structure is
zwhmmmlyylsomdﬁmnfre&cwwéﬂ@as aeﬂ%%?}wterésf -high molecular
PPQ?& Béal EIA oA aRRA. 1 & BY.BE-LAGE
wf%]‘ Snll_hrlgihc ar act grl zgr??gﬂctg% Rl DS %4&@1 @(g‘?
un«ﬁprmw%coaﬁﬂwgv(f"lﬁa 0By lpaesglefrer) Shas that e sER? BRG o structures
Rames s%@el? 3f tHe@hrRk Bx R RdPoRePiiiear HOCADR £Ed-DIDIIA) @bd the kappa
arental Fab/1gGs. Conpetitive ELISAs were used to

#in. j nvestigate the binding avidities of the various
RIDS using either a rat anti-idiotype MAb to hA20
ExWiple 3D Gasestor SEDNLAGndPNELCvi ty of the hA20
conponents or arat anti-idiotype MAb to hLL2 (WN) to

as X gsﬁ’xem BleRaNGasaGtd 6 dr¥at@bishHOHISS 69 EBABRMSC-H-AD2-hA20
1gG (see Example 26) with either hL.L2-Fab-DDD2 to obtain DNL2 or hMN-14-DDD?2 to
obtain DNI2C. 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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bi ndi ng, ELI SA pl ates were coated with hA20 I gG and
the RIDS were allowed to conpete wth the imobilized
I gG for WR2 binding. To assess hLL2 binding, plates
were coated wth hLL2 1gG and the H DS were all owed
to conpete with the imobilized 1gG for WN bi ndi ng.
The rel ative anount of anti-Id bound to the

i mmobi lized 1 gG was detected using

per oxi dase-conj ugated anti-Rat 1gG 10417] The

relati ve CD20 binding avidities are shown in FIG 26A.

suQN‘u?T ot ¥isChydtaspd i ea&[g%qc@fémﬁgzg SSP A GBWAgsifunder non-
simlar binding avidity to hA20 |

which al so
regWAIRE CoPJSPNE ShelH CAF ! PEFLTROlege oo fidicaliiE large
cdvaRR At BRI OFIUE. Q0RS 1anbsw&as)ssmsxmﬁ tinderfrahuding conditions (FIG.

relative avidity th Hex- hA2
28 dinss § SeBpvono A B RYen A BT R P SRy of e tree
)@B&t@d péllypdptided:FHC\AD B EIDDP2 t dndnhdepalchGn. 10418]
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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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resulted in long-termsurvivors. Exanple 36.
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nti-ld to, hLL I th

100-fold
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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 DNL?2) 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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bi specific binding activity. Exanple 39. CDC and ADCC
Activity [0426] In vivo, anti-CD20 nonocl onal
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Example 37. Effects of Cross-Linking on Efficacy of HIDS and Parent IgGs

{0424] Cross-linking of anti-CD20 monoclonal antibodies has been shown to enhance their
efficacy in vitro. FIG. 32 shows the effects of cross-linking on the relative efficacies of
HIDS versus parent IgG, using an MTS assay. As shown in FIG. 32, this effect was
replicated in Daudi lymphoma cells treated with hA20 IgG cross-linked with goat anti-
human IgG Fc-specific cross-linker, compared with non-cross-linked hA20 IgG. However,
no enhancement of anti-proliferative activity was observed with DNL2 or Hex-hA20 in the
presence of cross-linker." As discussed below, it is possible that the Fc portion of the HIDS

becomes inaccessible when four additional Fab groups are tethered to its carboxyl termini.

Example 38. Stability in Serum

{0425] FIG. 33 shows the stability of DNL1 and DNL2 in human serum, as determined
using a bispecific ELISA assay. The protein structures were incubated at 10 pg/ml in fresh
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1 8y Py Bl ek s o
bispecifiebiadidg actddtye Cl earance of TF2 in LS 174T

Tunor-Bearing Nude Mce %1D/g SD Tine post-TF2 16.5

Eﬁa&éléhﬂ@ﬂtéﬂdb\ndcmmt -1 MP245 0.5 b | It 4 h 24
174T 6 9.04.9 6.5 1.5 3.5 0. 8 Li ver

Al 40 o S e

cimpletheitddePeRBOt QBoOxikity (ODC), antibedyedependent eeixléﬁrsrytotomtty

(%Dglgia gricgéisneg 889%1%0&%1 gl%g%’é g{&bﬂgﬂlilgtté 8&85413 €okQurhSr cell killing.

Toe 5&Gvalgnt DNL structures (DNL1, DNL2, Hex—hAZO) were tested for 8DC activity
using Daudi cells in an in vitro assay. Surprisingly, none of the hexavalent structures that
bind CD20 exhibited CDC activity (FIG. 34). The parent hA20 IgG exhibited potent CDC
activity (FIG. 34), while as expected the hLL2 antibody against CD22 showed no activity.
The lack of effect of DNL2 and Hex-hA20 was of interest, since they comprise hA20-1gG-
Ad2, which showed similar positive CDC activity to hA20 IgG (FIG. 34).

NOOOOOO ™k

[0427] DNL1 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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Table 5. T/NT ratio for the pretargeted 9mT e peptide (IMP-245) using TF2.

Time post — 05h 1h 4h 24 h
IMP245

Liver 34+ 4 83+ 10 116 % 32 115 %21
Spleen 374 109 + 21 170 + 54 177 £ 30
Kidney 3+0.4 7£2 11x2 14%3 -
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Blo OdRet argeti 2(51 % cyt okij %%M%X Anf |- b1 owt-h—fact-ar -

Stomd3gt 2T get i| By 12507 oWt H 1haetigs X Maséx 27150l ubl § 136eept or
conponentl—Retargeti-Ag—a—+eeceptet—Anti=xX

Sm. Ifear boxype pBidase & (36&(32) Pr od mgﬂeihérapy X 184t 46X
pent-etHHhar-dase—Prodrug—ther= %% X ANti -

Lg. Ink.3- | act aif@§e 1Pr odr ud 2har3dpy  X|AdEil4X Oyt 03| g £34

—dear nasg _Prodrug trerap X Ang | é rored G
Tail Prodrug t|Héfaby pod Y48 E. col il ! {:glgqal act s'ggt?é)

Prodrug therapy X Anti-X Hunan car boxyesterase 2 Solid
cancer 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 hMN-14 | h734 pRAIT/cancer imaging/therapy

ED-B fibronectin | HSG L19 h679 pRATIT/cancer imaging/therapy

ED-B fibronectin | In-DTPA L19 h734 pRATT/cancer imaging/therapy

CD20 CD22 hA20 hLL2 Lymphoma and autoimmune
disease (AID) therapies

CD22 CD20 hLL2 hA20 Lymphoma/AID therapies

CD19 CD20 Lymphoma/AID therapies

EGFR IGFR1 Solid tumor therapy

VEGFRU/Flt-1 - | VEGFR2/KDR Blocking VEGF/PIGF binding;
solid tumor and angiogenesis
therapies

VEGFR3/Fit4 VEGFR2/KDR Blocking angiogenesis and solid
tumor therapies

CD19 CD3/TCR Lymphoma/AID therapics

CDh19 CD16/FcyR1lla Lymphoma/AlD therapies

CD19 CD64/FcyRI Lymphoma/AID therapies

HER2/neu CD89/FcoRI Breast cancer therapy
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Tabl e 8. Exanples of Conplexes with Two Different

Types of

B Application IL-4R -
I L-4R PE38 I L-4 Solid tunor therapy

Ef f ect or Subuni t

S

sl L-13R Asthma, allergy therapy

sl L- 4R Ast hmm,

| L-13

Target of A Target of B A
I L-4 PE38 Solid tunor therapy
IL-4 IL-13 sl L-4R

IL-4 slL-13R

allergy therapy VEGFR-2 VEGF, u

Shiga-1ike toxin Cancer therapy VEGFR-2 VEGF121
Di ptheria toxin Cancer therapy ED-B I LG--1 Cancer

therapy fibronectin 131 Table 9. Exanples of
ComptexegWth—One—Type AMtTgen- Brndi n tb.urJumﬁE
HERZmeyet of| R Application| X Anti{X Treatt it gpeer therapy
tecti ng I sease bearing the X markerg £D 14
> B th
HE -CD Af‘iblérleati ng septik shacklcmi11/nectined. ey
HERMAEL - CDI 1lepy eating hetpesvi ns i f ecti Ororkt @héer therapy
receptor a-IL-eai' pg—H-H-ow-+us—nf-eeten—(e—g—Ebeta
cp3and Mar bdrapedi ruses (Gpl2p Treating H - Lyniiho®a tierpy
Freat-rng-myetome—arthrTtys—amd—pther T OT TITTUNE, -
CD33j sease |KP645 Treating apthma |1-S Tr elffHigmyeeiddogkemia (AML)
i nfectiorf C13154 Treating| | upus, |transpl RfPY ej ecti on,
I'D 1gBllteating asthma |[FA-1 Theating §Jl§iqﬁﬂ$ﬁﬂ$m
EGF ejectio (El%g-t ryptase Treating allergyl 1 nflammt n
eGrRD 105/ endgsysi n Anti - angi pgenesi $ (ol | by §dial «hbssr therapy
Throrboehysi-s—FNFa—{Hur+p)—A-D-iHherapytr—TNFa
EGFRr eni cadg)CDuéD t herapy | gE (Xol ai r) As} Boti thierthergry
—RSV—F=pratern(Symagrs) V—therapy ArB|—_of. CEA TVI\F 15
EGFRnhi bi t i nd°RB&&hesi on/ i nvas| on/ met dst asi s| 8gliddymprfherapy
Pﬂ\dg]’a-?cer S Cbh3 - Malaria therapy
HN CD3 HNi4c | OKT3 Tumor vaccine enhancer
| HN CDh28 HN14c | 15E8 Tumor vaccine enhancer
EpCAM/17-1A CD3 Solid tumor therapy
IL-2R/Tac CD3 Lymphoma/AlD therapies
CA19-9 CD16 Solid tumor therapy
MUC1 CD64 Solid tumor therapy
HLA class II CDé64 1.243 Cancer therapy
Gpz CD64 Neuroblastoma therapy
G250 CDg9 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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N domai n of CEA hWN-15 | nhibiting

adhesi on/i nvasi on/ net astasis of solid cancers 132
Tabl e 10. Exanpl es of Conpl exes with One Type of

Ef fector Subunit Target of A A Application Cytol dne
recept or Cyt oki ne Enhanci ng eytol dne function G owh
factor receptor Gowmh factor Enhancing growh factor
function Menbrane bound Sol ubl e receptor conponents
Enhanci ng the capacity and avidity of i receptor

sol ubl e receptor conponent Bl ood clot tPA Enhancing

MIgopi RISIEY

The eff] ca&i( 1(1);?? %P TPO Teceptor| TPO E1@%g%e}gtﬁ;nhe
FoR
effl . ancl nn

0BT etiin EPO 1 ecept 0
2l 1EHEdnBiggﬂﬁﬁnbolys1s
GpI{b]( | cacy g) l:nhr

r HIEPO TINFg3 s TNHapaBgEN|
cl 133 - CLANES—WHAF-SLCLAHVED+S:

A hexaneric stably tethered structure conprising an

| gG anti body attached to two AD2 (SEQ ID NO 4)

noi eties and four anti body fragnents of the sanme or

di fferent

Tabkety Exampledel %ﬁne%eyes ‘Fﬂ'&l’
DDD2 npi eti es,

lgGwth
f

each f

%e"é‘?ﬁfﬂéa?ff

# t of
ruc ure acco

¢ B SntiepEepiiie and

a di sease

or condition. Ing to claim 1,
wherein the disease or condition is cancer. 3. The
structure Hagrto—etatm2—wherern—the—cancer—s
TargeEbeat ed fBom t he g[Bup consi sting of epiAeplication
cancer; II"bCIIL.IIyHblI CAaNCEr; _ Memat ol ogi cal Egn r .
CDHeur al ca ]b%‘a cart 9Q}TE| anoma, sarco P9$+ Cancer/AID therapie
CDneuroblas 'eukp H% £ne égphona, glioma aﬂ homa and autoimmune
ﬁ@elon&. 47" The str e-"atcording to cla e (AID) therapies
wherein the di sease condition is..an autoi nrnuna
Mudisease. Shpxhﬁ.strJghy@Qprcordlng to cla Hm%nmncamuxﬂwnmy
wher ei-p—the—di-sease contt-tt+onr—+s——caused y a
EGPUNguUs, $hn81us a Bam@ﬁEQMn1or a par asi t ¢ Solil campps therapy
st+ueturetaccordinyto Traim I, wWherein tneg d €ase._or
IGFdBndi ti on|bBlg neura&@@@ﬁ@ tive disease, QR hegpy
arsease, I gg%ggﬁ%l gi§ease a cardlovascu&?&mmamﬂmuwy
sease, i elg organ transpl an
CDS(? J ection. 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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7. The structure according to claim2 or 3, wherein

the 1gG anti body and/ or at

fragnents has a binding affinity for a
tunor - associ ated antigen selected fromthe
consi sting of carbonic anhydrase |X

al pha- f et oprot ei n,
Ba 733, BrE3-antigen,
CD5, CD15, CD16, CD19,
CD30, CD33, CD38, CDh45, CDr4, CD/79a

anti body,

A3,

antigen specific for
CAl125, (D1,

(00210

| east one of the

ant i body
group
A33

CDl a, CD3,

CD20, CD21, CD22, CD23, CD25,

CcD138

x col on-spec
CEACAMB.,H

xfolate rec

LA IO

AhExant i %%@%@Ap

)

Elt
™r—t

CEA ( CEACA

1
e

MaisA

Elt 2
™t

En--CAMN
= = A

eptdX, G250HEMt i gen, HLA-DR humm

L

NEIJRAri oni ¢

aevia-a-cl-art
gonacotTtopP

X induci bl e

 dud

&

1CS,

)
(HI

jE

o ts—subumni s

la, IL- 2, IL-6,

HER2/

Nypoxi a

BLIgA

rsulrin gr
X KS-1-antig

D

A

acto
e RS1- 4,

e (TG 1),
? - VY, macr ophage i nhij

KC4-ant 1 ge

nllk?plogeﬁr protein

R (2

NC

F
e

MAGE,

antiqge
~J

MpeD, MUC2, MUC3, MUCA,

specific for

PAM- 4 an

Wﬂg thrombolysis

i-bod\

xplacehtm

h!ﬂr\l—hh al

gAémﬂh fa

DCA

D

Cc
e

tgﬁdmgg3,r prostatic ac

T AL

ey

Rletargeting a cytokine

At Ao
P |uuPlluL Ao

‘X tenascin,

-

O

TRA-X 134

-

n i WaYa AL
VIGO0, I LT OU,  TAC TR

Growdpleers, Tn anti gen,

v oY
1725

Retargeting a growth factor

Thomson-Fr
X anti gens,

cdenT

erch
ED-

anti gens, tunobr necros

RS0t TSHRIE APPSR A- an

gﬁgﬁfﬁn& ﬁi receptor

« angi ogenes
oncogene p

ker,
'%@ﬁb 8

SfheSpaRane SIRERES T

%erugthe_rapy
h to claim

x 7, Wwherein
L adm-ni-stra

L.

hhext r eat
1 f\F Fa¥

"BRlcilfisilidgée conpri ses

O DA

Prodrug therapy
L .

Xin conbina

LI A )

J1 J

AotirXM t h

O K nRr-o. Pt
LA A | moT T anrrcit ocarceel

| pracamasect ure. 9. The s

retraptes

{ Prodrugtherapy

AU LU Ul UII Ilg
Xanti-cance

o—cta

- O
[ILLLEE®]

r Aptirdy api e

Will?‘l e T Sal d—oreor
5Cyte $dmi ni strat

re
Bredge therapy

chenntnera
Xi mmunot her

HEUT |
aﬁ??éfa

age
dio

f okl ne, radi atl

1&“@%@%%@ | ocalize

Broalg BNy

p9l;ypertherm
agent or s

raica

ﬁAglaser

| ex

_ _Faov. _
B Bk BllagBlladl’ - °

PR h&apy

=)

x accordi ng
| east one

t he

An@y Of
i

aln

L

_Sf)lﬂi danédr therapy

affinity for a hapten.

i hndy f
11. The structure ac

Bmih S5BEk MGtsAsai2S “@L
aghents—has—a

Lndinag
H-RG-Rg

cording to

claim 10, wherein the treatnment further conprises

adm ni stration of the hapten.

12. The struc

ture

according to claim11l, wherein the hapten is_attached

Tablg§. Fgamplecofdcomplexeswith T Bifrrpat-byrss of Eiffsetor Sybunits
anti - angi ogeni ¢ agent, a chenot herapeutic agent, a
cytokine, a drug, a prodrug, a foxin, an enzyme__an
Tkd: GPRUC| BLd 8f a |rRdi oi sotope|pan i munornggliakion .
nt.i VA - anhnt an _ant.i [ATaYaka)
L) L . v T CAT A ullL’ CATT CATTU T ] MIIHMI
Lagent, al -hor none, LB ndi ng no|BBIM e, a | i piSdlid umor therapy
potyrerta—cette—a—ttposone, Ta anopartiqtre_or a
- conbi nat i B+ her eof| PE38 IL-4 Solid tumor therapy
L4 IL-13 sIL-4R s[L-13R Asthma, allergy therapy
IL-13 1.4 sIL-13R sIL-4R Asthma, allergy therapy
VEGFR-2 - VEGF12: Shiga-like toxin " | Cancer therapy
VEGFR-2 VEGF121 Diptheria toxin Cancer therapy
ED-B IL.GF-1 Cancer therapy
fibronectin
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13. The str
cl ai s,

further conprising a conbination

ucture according to any of the preceding
of 19gG

anti body and anti body fragments selected fromthe
group consisting of anti-CD74 X anti-CD20, anti-CD74

X anti-CD22, anti-CD22 X anti-CD20, anti-CD20 X
anti-HLA- DR, anti-CD19 X anti-CD20, anti-CD20 X
anti-CD80, anti-CD2 X anti-CD25, anti- CD8 X

anti-CD25, anti-CD2 X anti-CD147, anti-CEACAMb X
anti-CD3, anti- CEACAM6 X anti-CD3, anti-EGR X
anti-CD3, anti-HER2/neu X anti-CD3, anti- CD20 X
anti-CD3, anti-CD74 X anti-CD3 and anti-CCD22 X

anti-CD3. 14. The use of a hexanmeric stably tethered

op TS, ERiRbsS b EodPid it 0

of t he sane

RQ %" @M’ ﬂﬁhﬁ&h—hﬁldlﬁﬁ\@ubumt

our nt| body fragnents

or different 1gG wth each fragrrent
a DHhND2 /CEﬁlr\l\h')

_attached-to
Targeifet i es 1

I AD.
DO OO TNOT ) Yot Cl Y l ' AL

B& bound t o [tAli®BB2 noi et i es, in the

randf-actore
X cancer. 15.

of —a—nedrcqnent—for the treat nent . of

AEXuse acdorrerting ot driecting adisease bpie e PR

cancer 1s s
CD14pi t hel i al

L a(?lﬁgfeppgsh%%S' sting of

3| ec fron
j(:?)qt* lt cancer henmat ol nﬂiJ‘.‘:ﬂ

cpi %&%&Tl neuf

neur.o astio

nc
sar comm,

C’ﬁ'&ﬁiﬂE ﬁaﬁesmmahﬁmﬁa,

Fola&e@eceﬁﬂﬁa use

s rTreat&g ahivyust @fehmne(dgsﬁbpla@mb M;arburg viruses

uu ’JI IQI IIU

Gpl12® NO 4) noi

Y IU\J ettt attached—to—twoADZ KDTZQ

eties and fo'{rFaUa‘Em @AADSr agmrent s of the

sameor_different 190G N each fra t ach dto
IL-65 DDD2 (SEQ|I D NO 2) nom‘ﬁf Rﬁzﬂg% e?"% ““ﬁ‘““e discase
to the DDDZ2|moieties, i quldgacture of a
IL-5 3
nedi canent _for the tre rTPnt an. aut ol mune
n-gdi sease. 17)] The use of M&é%@iﬁm&d&h&bly t et her ed
CD1ABD2 (SEQ | D|NG 4) noi et '%atmgdummanmt!bjm@nnf%rrent S
of —the—sareror—di-f-ferent—tgGwtireach fTagment

IgEat t ached to|a DDD2 ( SEQ Trrt@asthmapi ety; the AD2
Mol eti es bound to the In the

LFAthnuf act ure |of _a medi camg)uzm’fgg‘?“ﬁm%eegénnent of a
di . Sease or gondi tion ca,@ ngrg{,qmmt@nw rus, a

BW&C%GFI umaon a parasite he Use of aﬁhgx_a_r_;grl c

cpbARAkIh et he
| —altact

red structuf

Rnﬁ-QﬁQ?thcﬁés[kg an 1gG ant| body

ched—tot+—two—AB2Z—(-SEO+BNoO4)—rotet+es—and—four
ageents of thEhromhbelyds different 1gGwth

GpIBJVI][a body frag

eactr—1 dgllBl

t—attached

TNEche AD2 noi at(Hagira)yound

o a DDDZ (SEQTD NO Z) noiety;
AP theEPPHDD2 noi eties, in the

manuf actur e [of a di ca feor the treatnment of a
ur odegener AFTVEYY seab8 > N°FREi mer’ s di sease. a
IErret abol i c dilsgass a ca W%AX r disease,
atherosclerqgsis nr argap transpl ant rejecti-en
RSV F-protein (Synagis) RSV therapy
Al1B1 of CEA hMN-15 Inhibiting adhesion/invasion/metastasis of solid cancers
N domain of CEA hMN-15 Inhibiting adhesion/invasion/metastasis of solid cancers
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19, The use according to claim 14 or 15, wherein the

| gG anti body and/or at

| east one of the

ant

fragnents has a binding affinity for a
tunor - associ ated antigen selected fromthe

consi sting of

al pha- f et opr ot
anti body, Ba 7
CD5, CD15, CD1

car boni ¢ anhydrase | X,
ein, A3,
33, BrE3-antigen,
6, CD19,

CD30, CD33, CD38, CD45, CD74, CD79a, CD8O,
col on- speGibie16. BRI ofCdnipRAR) withBhe

CEACAMB, EGFR,
folate receptor,

EGP-1,
r, G50 anti gen,

I_If"f"\

i body

group

antigen specific for A33
CAl125, CD1, CD a,
CD20, CD21, CD22, CD23, CD25,

CD3,

CD138,
ktor Subunit

EGP-2, Ep-CAM Flt-1, Flt-3,
HLA-DR hunan chorionic

Hr\f rr\nl a [
P

— gonade
Thqkﬂﬂuclble fact

r\nnl_n; o
T W} (Ca ] 1 lQ Quuulll LD,

o (HF-1), la, IL- 2,

—ra
I_IEI'\LI LLLS

T hypoxia

ppplgatiqn - g,

sutTT grow
Cytgk@ierecgpiel gen,

factor-1 (TG 1), K&
okite | oY, pmcr ophaf

| %f\%?%t?lgﬁe function

oot

N%gE , MJC2, MJIC3
9 an en specific f

 Ehne

Wfactor function

antl.bod \

AL 9ro
psphat ase,

fﬁnﬁon TRAIL

I

\gtSA Jb@é:rte%

tor oneft§ OSt
PSMA, RS5, 5100, T

A EhiGnéiag

the capacity and avidity of':

\Eolubléeeahi®qr component

(=
S TT T TSI

Bloobdhdatson- Fri ede

T ICUCPLUID, n aﬂTlg

rnPAi ch antigens, tunor

C1l,

Rekangisg

gxc efficacy of tPA

amnt genb, VEGH

enesi s

ED-Bfibronectin, I
r,

an oncogene mar k

- TA-ant

e

e efﬁcacy of

oncogene product. 20. The use accordi WIS 19,
wherein the ne ment 1s adapted fon pagdm ol $lef @@ of tHUEPO
EPQ 1ecePi i nation W th one or nore antl-canré‘ © Dot

21.

TNI;heraples

Sald ane qar

chenot her apeut
i mrunot her apy,
hypertherm a,

agent or surg

t he anti body
hapt en.
medi canent
conbi nati on w

ic agent, a cytokine,

radi oi nmunot her apy,
| aser irradiation,
i cal excision.

S

FRgodge according 1o ¢ieRhdoldf mdHER) Bf Enbrel

IC‘D 2

r\r\rmr
T

o

| east

L= > v ¥

radi ati on therapy,
| ocal i zed

an anti-angi ogenic
23. The use according to
any one of clains 14 to 21, wherein at

one of

fragnents has a binding affinity for a

th the hapten

24. The use according to claim 23, wherein the
is adapted for admnistration in
25. The use according to

claim 24, wherein the hapten is attached to an agent

sel ected from
anti - angi ogeni
cytokine, a dr
ol i gonucl eoti d
an antibiotic,
agent, a horno
polynmer, a mc¢
conbi nation th

t he
c agent,
ug, a prodrug,
e, a radi oi sotope,

an anti-viral agent,
ne, a binding nol ecul e,
elle, a liposone,
er eof .

group consi sting of an
a chenot her apeuti c agent,
a toxin,

an en

a lip

a

zyme, an

an i nmunonodul at or
an anti-fungal

id, a

a nanoparticle or a
26. The use according to any of

clainms 14 to 25, wherein the structure conprises a
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conbi nation of 1gG anti body and anti body fragnents
sel ected fromthe group consisting of anti-CD74 X
anti-CD20, anti-CDr4 X anti-CD22, anti-CD22 X
anti-CD20, anti-CD20 X anti-HLA- DR, anti-CD19 X
anti-CD20, anti-CD20 X anti-CD80, anti-CD2 X
anti-CD25, anti- CD8 X anti-CD25, anti-CD2 X
anti-CD147, anti-CEACAMb X anti-CD3, anti- CEACAM6 X

CBRIMsCD3, anti-EGFR X anti-CD3, anti-HER2/neu X

—anti-CD3, anti- CD20 X anti-CD3, anti-CD74 X anti-CD3

Wmd%gr@%}\ﬁ@@g%sx anti-CD3. 27. A hexaneric stably
tethered struct

ure conprising an I gG anti body attached

£ OAURAER G g e UL BL v A2

f r@gQem Nax:4)ambieties andh fdDBAtIEFPrdghrehS of) thersaret wr diffegent IgG with

AD2 i eties bqund t ieties, for.yse.in

{ Pt g fo hORE P NTROHAER: g And Foitits bound to the
StHDDL WiRetdR COF didig thotr&dtmbio? £ disedsews Conditigibi nat i on

Wi th a diagnostic hapten, wherein the 1gG anti body

2. hapheastbifl R8ordidg tBicta¥m 1O Whéereinah@8kedIBbLEIdRion is cancer.
conposite, aggregate, cell, antigen or tissue

3. 2SARCERIRHe Wckbrdid}e 1 Nt 2 OWhaRM @le LAREE ORBlected from the group
anti body fragnent” has a binding affinity for the
di cagsisigtg of dpitheliah cargr, mMésenchymateancer, hewatoliging! cancer, neural cancer,
claim 27 or wherei n di ' f I e .
@, ool Mpfolber RARGTRAR, oo dlal G Ep il glioma and
praganas of the hapten bound to the stably tethered
structure and | ocalization of the hapten to a tissue

4. aSHERCitakeEe Wedohdihf €o ¢indi I, iviitreid Ohe did€ass lor Wohditién is an autoimmune
according to any of clainms 27 to 29, wherein the
ha$e@%f-i s conj ugated to a diagnostic radionuclide, a
magneti ¢ resonance inmaging (MRl) contrast agent, an

5.ul <§ﬁ@¢

eiter acrerginggostianc whgreybadiseaseprrop Hgpaused by a fngus,
agae‘;l;Aus ;\bgclt&m&c%w&asqggnt or a |lum nescent agent.
31.

di agnosti c t conprising a hexaneric stably

t e t C ri shng. I ' . .
o HUSHE P SR, PP A BPALRAE g prodesnri
andiscasg W 1iHeanersrdiscasd, athe@abobiaisease, alcdriivestiilak diSeade] ftherosclerosis
each fr argmerit attached to a DDD2 (SEQ I D NGO 2) noi ety;
t HE OTERBIIaRRRIRTHIE B und to the DDD2 noieties. 32. The
di agnostic kit according tg claim 31, wherein the IglG
7. ar{l{heﬁ;ggytuﬁa@cgdmgﬁgic}@mgf qri3m\x1lh§relq the 'Ig} fu&tlxlé)éiy and/or at’least one of the
@nﬁﬁw)ﬁﬁa@%ﬁ&oﬁdgta&bi{lﬁﬂ? Flie For & Rlrhor- R A& N argen selected from the

tissue "associ ate ondition and at |edst one
argrodpochpsistingyofearbdnas arhydiase Dhplpifaf fetoptrofeih oA 3 santigen specific for A33

o1 BRSSP0 i aRten aridnoerl siient D S &u0t Ch1s, co1o,
t ED20]i (BzIs &C1022, a0 2E, tCDPS, | GDHE SE03 RICHE, aCh4HnCo4,t €B79a, CDSO,
presence of the_hapten bound to the st ablg)o t et here

S d
sttt pRloBmBe i antigeami (6 A0 Gl (REALEMR CEAGANMGeECER, EGP-1,
a%@ﬁb,aﬁﬁ.‘tdm iy lr,‘ TP Neiatd &@cptor, G250 antigen, HLA-DR, human chorionic

gonadotropin (HCG) and its subunits, HER2/neu, hypoxia inducible factor (HIF-1), Ia, IL-
2, IL-6, IL-8, insulin growth factor-1 (IGF-1), KC4-antigen, KS-1-antigen, KS1-4, Le-Y,
macrophage inhibition factor (MIF), MAGE, MUCI1, MUC2, MUC3, MUC4, NCA66,
NCA95, NCA90, antigen specific for PAM-4 antibody, placental growth factor, p53,
prostatic acid phosphatase, PSA, PSMA, RS5, S100, TAC, TAG-72, tenascin, TRAIL
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34. The diagnostic kit according to any of clains 31
to 33, wherein the hapten is conjugated to a

di agnostic radi onuclide, a nagnetic resonance i nagi ng
(MRI) contrast agent, an ultrasound inmagi ng enhanci ng
agent, a PET inmaging agent, a fluorescent agent or a

| um nescent agent. 138

10.

1.

12.

13.

14.

receptors, Tn antigen, Thomson-Friedenreich antigens, tumor necrosis antigens, VEGF,
ED-B fibronectin, 17-1A-antigen, an angiogenesis marker, an oncogene marker and an

oncogene product.

The structure according to claim 7, wherein the treatment further comprises administration

of one or more anti-cancer therapies in combination with the structure.

The structure according to claim 8, wherein said one or more anti-cancer therapies
comprise administration of a chemotherapeutic agent, a cytokine, radiation therapy,
immunotherapy, radioimmunotherapy, localized hyperthermia, laser irradiation, an anti-

angiogenic agent or surgical excision.

The structure according to any of the preceding claims, wherein at least one of the

antibody fragments has a binding affinity for a hapten.

The structure according to claim 10, wherein the treatment further comprises

administration of the hapten.

The structure according to claim 11, wherein the hapten is attached to an agent selected
from the group consisting of an anti-angiogenic agent, a chemotherapeutic agent, a
cytokine, a drug, a prodrug, a toxin, an enzyme, an oligonucleotide, a radioisotope, an
immunomodulator, an antibiotic, an anti-viral agent, an anti-fungal agent, a hormone, a
binding molecule, a lipid, a polymer, a micelle, a liposome, a nanoparticle or a

combination thereof.

The structure according to any of the preceding claims, further comprising a combination
of IgG antibody and antibody fragments selected from the group consisting of anti-CD74
X anti-CD20, anti-CD74 X anti-CD22, anti-CD22 X anti-CD20, anti-CD20 X anti-HLA-
DR, anti-CD19 X anti-CD20, anti-CD20 X anti-CD80, anti-CD2 X anti-CD25, anti- CD8
X anti-CD25, anti-CD2 X anti-CD147, anti-CEACAMS X anti-CD3, anti- CEACAM6 X
anti-CD3, anti-EGFR X anti-CD3, anti-HER2/neu X anti-CD3, anti- CD20 X anti-CD3,
anti-CD74 X anti-CD3 and anti-CCD22 X anti-CD3.

The use of a hexameric stably tethered structure comprising an IgG antibody attached to
two AD2 (SEQ ID NO:4) moieties and four antibody fragments of the same or different
IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2 moieties
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15.

16.

17.

18.

19.

bound to the DDD2 moieties, in the manufacture of a medicament for the treatment of

cancer.

The use according to claim 14, wherein the cancer is selected from the group consisting of
epithelial cancer, mesenchymal cancer, hematological cancer, neural cancer, carcinoma,

melanoma, sarcoma, neuroblastoma, leukemia, lymphoma, glioma and myeloma.

The use of a hexameric stably tethered structure comprising an IgG antibody attached to
two AD2 (SEQ ID NO:4) moieties and four antibody fragments of the same or different
IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2 moieties
bound to the DDD2 moieties, in the manufacture of a medicament for the treatment of an

autoimmune disease.

The use of a hexameric stably tethered structure comprising an IgG antibody attached to
two AD2 (SEQ ID NO:4) moieties and four antibody fragments of the same or different
IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2 moieties
bound to the DDD2 moieties, in the manufacture of a medicament for the treatment of a

disease or condition caused by a fungus, a virus, a bacterium or a parasite.

The use of a hexameric stably tethered structure comprising an IgG antibody attached to
two AD2 (SEQ ID NO:4) moieties and four antibody fragments of the same or different
IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2 moieties
bound to the DDD2 moieties, in the manufacture of a medicament for the treatment of a
neurodegenerative disease, Alzheimer's disease, a metabolic disease, a cardiovascular

disease, atherosclerosis or organ transplant rejection.

The use according to claim 14 or 15, wherein the IgG antibody and/or at least one of the
antibody fragments has a binding affinity for a tumor-associated antigen selected from the
group consisting of carbonic anhydrase IX, alpha-fetoprotein, A3, antigen specific for A33
antibody, Ba 733, BrE3-antigen, CA125, CD1, CDla, 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), CEACAMS6, EGFR, EGP-1,
EGP-2, Ep-CAM, Flt-1, Flt-3, folate receptor, G250 antigen, HLA-DR, human chorionic
gonadotropin (HCG) and its subunits, HER2/neu, hypoxia inducible factor (HIF-1), Ia, IL-
2, IL-6, IL-8, insulin growth factor-1 (IGF-1), KC4-antigen, KS-1-antigen, KS1-4, Le-Y,
macrophage inhibition factor (MIF), MAGE, MUCI1, MUC2, MUC3, MUC4, NCA66,
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21.
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24.
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26.

27.

NCA95, NCA90, antigen specific for PAM-4 antibody, placental growth factor, p53,
prostatic acid phosphatase, PSA, PSMA, RS5, S100, TAC, TAG-72, tenascin, TRAIL
receptors, Tn antigen, Thomson-Friedenreich antigens, tumor necrosis antigens, VEGF,
ED-B fibronectin, 17-1A-antigen, an angiogenesis marker, an oncogene marker and an

oncogene product.

The use according to claim 19, wherein the medicament is adapted for administration in

combination with one or more anti-cancer therapies.

The use according to claim 20, wherein said one or more anti-cancer therapies comprise a
chemotherapeutic  agent, a cytokine, radiation therapy, immunotherapy,
radioimmunotherapy, localized hyperthermia, laser irradiation, an anti-angiogenic agent or

surgical excision.

The use according to any one of claims 14 to 21, wherein at least one of the antibody

fragments has a binding affinity for a hapten.

The use according to claim 23, wherein the medicament is adapted for administration in

combination with the hapten.

The use according to claim 24, wherein the hapten is attached to an agent selected from the
group consisting of an anti-angiogenic agent, a chemotherapeutic agent, a cytokine, a drug,
a prodrug, a toxin, an enzyme, an oligonucleotide, a radioisotope, an immunomodulator,
an antibiotic, an anti-viral agent, an anti-fungal agent, a hormone, a binding molecule, a

lipid, a polymer, a micelle, a liposome, a nanoparticle or a combination thereof.

The use according to any of claims 14 to 25, wherein the structure comprises a
combination of IgG antibody and antibody fragments selected from the group consisting of
anti-CD74 X anti-CD20, anti-CD74 X anti-CD22, anti-CD22 X anti-CD20, anti-CD20 X
anti-HLA- DR, anti-CD19 X anti-CD20, anti-CD20 X anti-CD80, anti-CD2 X anti-CD25,
anti- CD8 X anti-CD25, anti-CD2 X anti-CD147, anti-CEACAMS X anti-CD3, anti-
CEACAMSG6 X anti-CD3, anti-EGFR X anti-CD3, anti-HER2/neu X anti-CD3, anti- CD20
X anti-CD3, anti-CD74 X anti-CD3 and anti-CCD22 X anti-CD3.

A hexameric stably tethered structure comprising an IgG antibody attached to two AD2
(SEQ ID NO:4) moieties and four antibody fragments of the same or different IgG with
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29.

30.

31.

32.

33.

34.

each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the AD2 moieties bound to the

DDD2 moieties, for use in the diagnosis of a disease or condition.

The structure according to claim 27 for use in combination with a diagnostic hapten,
wherein the IgG antibody has a binding affinity for a target molecule, composite,
aggregate, cell, antigen or tissue associated with the condition and at least one antibody

fragment has a binding affinity for the diagnostic hapten.

The structure according to claim 27 or 28, wherein diagnosis of the presence of the disease
or condition is based on detection of the presence of the hapten bound to the stably

tethered structure and localization of the hapten to a tissue associated with the condition.

The structure according to any of claims 27 to 29, wherein the hapten is conjugated to a
diagnostic radionuclide, a magnetic resonance imaging (MRI) contrast agent, an
ultrasound imaging enhancing agent, a PET imaging agent, a fluorescent agent or a

luminescent agent.

A diagnostic kit comprising a hexameric stably tethered structure comprising an IgG
antibody attached to two AD2 (SEQ ID NO:4) moieties and four antibody fragments of the
same or different IgG with each fragment attached to a DDD2 (SEQ ID NO:2) moiety; the
AD2 moieties bound to the DDD2 moieties.

The diagnostic kit according to claim 31, wherein the IgG antibody has a binding affinity
for a target molecule, composite, aggregate, cell, antigen or tissue associated with the

condition and at least one antibody fragment has a binding affinity for a diagnostic hapten.

The diagnostic kit according to claim 31 or 32, wherein diagnosis of the presence of the
disease or condition is based on detection of the presence of the hapten bound to the stably

tethered structure and localization of the hapten to a tissue associated with the condition.

The diagnostic kit according to any of claims 31 to 33, wherein the hapten is conjugated to
a diagnostic radionuclide, a magnetic resonance imaging (MRI) contrast agent, an
ultrasound imaging enhancing agent, a PET imaging agent, a fluorescent agent or a

luminescent agent.
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