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POLYPEPTI DES [ 0001] The present invention clains
wonrimrostyito U. S. Provi sional Application Seri aCT/usSe06/003547

60/ 649,478, filed February 1, 2005, which is

i ncor por ated by ﬁ@{ﬁp PHIDES entirety.
FI ELD OF THE IN\;E%%@W 003] The present invention is
' te I
ﬂlgp@@ul gp@ rés?rﬂsihx’fetn@g}ﬁ L&gd}&%?hpﬁtg% [?g bl‘(R’ll Jér%g)é\pp%atlon Serial
No. 6Qi649,478|fded Febivagy py EG(Ejtwhlnhemhmamrpomwﬂ dyegefdrence herein in its
conpositions conprising a BLyS pol ypepti de conj ugat ed
entirety.; g cytotoxic agent, and the use of such

conmpositions in therap BACKGROUND OF THE | NVENTI ON
[0004] B | ynphoc¥HELB; M}!\EJNV@VH%n‘oer of the

tunor necrosis factor ("TNE") ?erfaml
i [900Hes Bbe roresent invgnter i dlrwt@d Beaselq the ﬁpids e:faqqllohlology,

ot QBB (LR D, ABRRSEL Bl G005, g mvemin

relatesBo eeinbos1gdsmdm1ﬁf$d1goh BLg8 @blypapﬂldﬂbcfr@igawdstosaughotaslc agent, and
ecrl'ﬁ IL-4, |L-5% IL-6, IL-7, IL-13, IL-15 CD40L, or

the usecgdsuph W}tl%‘ﬁmf}@m}%nocyte specific gene and protein
expression pattern and ItSF’ggI[ECIfIC recept or

d| stribut i on IhEKGROLHNR &) INYENGAON | ynphocyt es.

Kﬂs expression is not detected on natural killer
([0be4 phocyte @@mubtqrrls Bm@nbes of gl tuinr meetosis Facsor ("TNF")

superfcltrgll)? ?hat 1n8.10es @6% ?’f gzvor | glﬂl F 8? c%ﬁpr els fefagﬂ)go r}lélamrentlatlon

i'ng ‘nonocytes by i B

(Mooré |eFI\d1 g &oitade 2$ﬂe2@®963 eI, %}@-X/ﬁdﬁﬁﬁgﬁmw’fﬁﬁﬁﬁdﬂfeﬁ B-cell
rompsone 13934 0005] Human BLYS i s expressed

growilog CHFFFWBU%F&DdfaPWEeSUFh 2By Hrré Toinli-6 gt §ifbpt Ao 1anGDA0L,
or CDITEACHOF 1ot HBALYBEPELIRP, ARE Rk WrolehP UfteBio pattern and its

specifip remtpor eiaktmblarwrmﬂﬂnakbglcabanmty gondB ripmphdm’ttaae BﬂlyS aaxpression is

not de%g gb({n:g%tgliaﬁi(g%er Eialgg%gﬁl Tlsj[e 3%}][_'2% glcgnh U]?uttlﬁ éestrlcted to cells of
myelmﬂ"aiﬁtgé VBI,}kSJéb[ﬂegstn%rpfesﬁltg’ RronSSH Pl sCupr SR P B?nﬁtel%r)6§ -gamma

S been shown to induce in vitro prollferatlon of
(IFN-gapmapel hﬁpﬁeéﬁ eacaingeBlLyS heardbeen ninpped toochiomesdmesldgBdce

receptor on these cells (More et al., 1999 supra).
36004)! e IBinys BlyS ik st(plassedrastaozsﬁ emirvascid eype thambrahabound

POIYPeE@%‘-‘Dﬁ?ﬁl &hfoq{ﬁgF n@i?\%ﬁﬁ gcg P gegt Igreg:c% C??Byé supra). The

membraf€-bo@Riefori SEBLHS %ﬁMaéﬁlebtﬁ&\ tfa%h’lﬁlﬂ%bfa[ﬂ@ ‘%F)Qmﬁﬁg @bmain between
1999 supra). Thus, di spl ays B-cell tropismin

amino @@udhreslfigeSr Ftepd 3B. Fhe szﬁqrmmns @iﬁdhaas@ublgufoan of BLyS begins at
al® ?ﬁ{he\fﬁéﬁfbrm{l e@ﬁ% éﬂﬁ %?%?Lygl Sgﬁgﬁsrggo%lg:éﬁrgr?&gé has I%eﬁn shown to

targe erapeut ¢’ agen
induce pravitro mnllﬂehaeloﬁldf ﬁ'ﬂﬁme gplehic Bletlisvididyto bindith %foaﬂ%uﬂh@e receptor on

ents and Q. .on t i ol ogi cal activity of th
these oty (NIgved" delDs %WS&QSW@!P_ yminisyaten o Iiserhas been shovm
to result HPhOURFEbOin tHP BFdpoRRInSHAYAIRAN P y6BPe (also known as ThB) B-cells
and an increase in serum IgM and IgA levels (Moore et al., 1999 supra). Thus, BLyS displays

a B-cell tropism in both its receptor distribution and biological activity.

[0006] Successful development of tumor-targeted therapeutic agents is dependent,
in part, on the site-specific delivery of therapeutic agents and also on the biological activity of

the delivered agent. Monoclonal antibodies have been employed to impart selectivity to



WD 2006/ 083961 PCT/ US2006/ 003547 ot herw se
i ndi scrimnately cytotoxic agents such as toxins,
woadicsesc! i des, and grow h factors (W I I i ansprer/uakeos/003s547
1990; Row i nson-Busza et al., 1992; Wahl, 1994). One
otherwfslé ‘?ﬁHﬁ@i’inﬁ‘ﬁHﬂe dyfotofiB |agéﬂt§‘sucﬁ a4 %4158 radioneuclides, and groxgth factors

bosome-i naétvating plant toxin wth a potency a
(Wﬂhamoettacm si9P6f Rawtinssm-Beszaiel @f., 1892;i Wahl, A924HaiOne(Tnymolecule is

gelomn( §t%9mt§)[é éxk)n%)ﬂx?evﬁgcitg/tggbl ll&k&!ﬁ%lﬂg%h ?aulgq edncty%ég gl}e!: chanism of action

similarfb @¢irPASChainWTRS) Hid vethl idpRdvelli sembilap dne Xt R ebxidiy (Stirpe ef al.,
bi ol ogi cal properties of numerous chem cal conjugates

1992; Resephmpelatis 19 Rreg&%rwﬁheérmvvmnaﬁé apd Pispined the biological
Y Y

(Boylecheiti 4993;yXi el ,ek996pRpsembhine el gle] 999N, Ingmebivis studies, antibody

noco e de strate i fic cytofoxicit
ZME-QIGnist SRHOTGLE ORI Vo M HrORESIRRT b, v bespmugate
d %%l &d” &g ranX8ARE6Rive HR (
emongEet Sse 199i:wa%lﬂég%’r]e%Mg[P antigdhpes ‘;eooo%%'ﬁrlﬁe@gﬁm? Piissue
cultureamde@hum@m tinpgyrxevegaft tmdabe(Bpsemb ﬁf{Cd PP H Mujoo et al., 1995).
specificity for abnormally proliferating B-cells.
FUDOARY Th'erél' I stsNvEbEd @Y nf)060&]d thempputes egents mithndpecificity for

rn ods, of generating and usi ng nol ecul es
abnomﬁ%'ﬁ( ?Jlbé '%‘ﬁ]éeti ng activity, such as to a cancer
cell, |nclud|n in a tunor, for exa and
cyt otoxic acti 8PMMA#|¥ QI [TELE, {18V IQﬂrprl se a

co%gat ed pol ypeptl de, for exanple. The present
i ti dhe aI%@ltulmqnuétwoW@Pﬂﬂp%gf gmfat@geand using molecules
that pogs%gse{a?%eﬁg fab Qlftﬁleasqg Qjcglg&% Egﬂ 198113’1 ﬂﬁﬁor for example, and

ot el OUS gates nven

cytotoxax actplity, Tlrwhu]dcmla nmylmmpme atdnajugata&mbl@epudmifdsr eﬁkample The
toxin, andaBL ol ypeptide. In sonme enbodi nents,
present yefiioR ¢l @ﬁg HiRSSIHanS. (Bt G cBTERIF<h iR THeSht P(gmugated

polype%t‘i’ddi’,r %Hféﬁua@ecfdd s;'oﬁﬁlg%%? KHE inGoki oY %@&an@mﬁaﬂaﬂéa @B¥pound
e al so attached t'o one another by a |inker,

that compaiﬁ?ﬂ koth [a(t@og]andra Bl polypepsidoodi weme mdnfodtm@lts the conjugated

potyoeb ST yh O SAEHRREEL0 bl B BBHY Coniugaed
compotiidsahay lﬁrfalhdl&td&ﬁéd?tbtdn% anothki byoal ﬁﬁkﬁ' foeeRahprel y one
noi ety nmay conprise part or all of both tar geting and

qUO0%) OXi ¥ sR6ificVérhb&RBmehtd B¥tthe Ghgentibh Nthe kth@etlhé‘ aEﬂ‘?lty and the

art realizes that "BLyS' may be interchangeabl
cytotoxgnREtivigl g pronided] to molecm‘]‘eNfba a TAparate, m‘ﬁNﬁSRﬁot,he amdlecule

althou%%ﬁélgeﬁg ET?EF LY, o &X% ga%ﬁ,ecr%)ﬁ?nse? pa ge{i’le&t fﬁ(ﬁgsf%rﬁal { hg%c?gytotoxw

actjivitiéne of skill in the art recognizes how to determ ne if
the nolecule that is potentially interchangeable with

m@ WOOhE vieh skill irdBletart RdRsaBatBIdiSSGhAs b fm&{:ﬂa\ﬁgéﬁqe with
ein and/or available in the art. "As ernvi si oned

BAFF,( L e SEML LoV BN, BERFHD ROLL-Lr GPEFSF b ené delia BAFF
polynu%l%é)t%&sllszggtr Z)foiég)gpﬁ%g pgaﬂ%du%hhqgaﬁltgﬂt?vg ol %Beélhl%%ts Sllt:'Qis not
interchangeable. One of skill in the art recognizes how to determine if the molecule that is
potentially interchangeable with BLyS would be suitable, such as by disclosure provided
herein and/or available in the art. As envisioned by the present invention, SEQ ID NO:1
refers to the full-length 285 amino acid human BLyS polypetide. SEQ ID NO:20 refers to



WD 2006/ 083961 PCT/ US2006/ 003547 the pol ynucl eoti de
sequence of human BLyS. Am no acid residues 134-285 of

WGEBMoIBBID 1 conprise a sol ubl e i sof orm of theCBIDE806/003547
pol ypeptide, which in certain enbodinents is the

the polyﬁlﬂfl&ﬁﬂbts&?ienbéomﬁ{’adﬁ![, SheAﬁf?ﬁH é&@&&ﬁm@@hwm bP'@EQQT) NO:1
resent i1invention use é o pepti de SEQ
y 1

comprlp@agsoh}b@pt isefaringef ‘@E@IL)[S p@yg;pt thmacwytam mbodlments is the
1soforn‘1) Bﬁoi og§6d0§ %wy %01’1] d:]ep@ée(? g%@%gagg%?tt %&;gﬁ(g} e Mouse

ent |nvent|
(polypeqitﬁle SE4PID DjO: Emuble‘oﬁde lEez W NO:3)BL S 08 aﬁﬁdthéﬂ&iﬂitﬂ@és&ff BLyS

pol ypep tlg(gi E the present invention. For exanp
are alsg goyy %éml@t ML ?@rwrzwglngmt@nacFumtwalv@qqhvaé@nt$ eﬁ&Ly§0%3 also

omon SIS, DA ot B SQUETE O IR v

exarnplNdeJymptldSEI@talmngl(BleraucHVIty) it leese80% Iseqlmnéajhchhelbgy, at least

s s BE I bt s AR B NADSS, o2 o8R0t o

SEQ ID‘ltNIDIQ af®corémpRAd! 1aRFUithdQPecifit eh%aﬁnerﬁk%ﬁé”am%%ﬁacﬁﬁequence
| east about 150, at | east about ['east about

of BLy30ig at igast aheyt 4@,0a5deaspabmut 20, afelag&t abémm apBwst ahouti 00, at least

about llﬁ%aei[tleﬁp %%Bt %é@ aN%q%tj a%:ﬂﬁyf)’{%glr l@:gst %@?{?@ht %ﬁrﬂezfsE Q&qui?a%%ﬂ at least

about Z5f\liov alt dedss ab@ﬂrﬂ’ﬁSS@)naguélsaﬁhmb heids- fromoSPQ| IﬂD/NOf@d)r SEQ ID
in rece 5 reco ition. (See Oren et al Nat_ Str
NO:2. gn gther ¢ odiggsn tlgxgaé eglzlyale{lt@(ggqlprlpq—]atslgwé the D-E loop 1nvolved

in receﬁﬂp&@bﬁﬁﬁ&rﬁ ég‘éé @fe){l@? aB¥at S%ﬁ)b‘sﬁ?ol uidOb )?%B? £

I ment s nutant may be

I Ty s146 .
%‘e Ztr ’f%| oz, Bbas %@@f LY %’) ‘Z‘%"fﬂ%zgé» ind in other
embodigrdntdnn@nt BLy& enayeattiliaed.i Ex¢roplagl BDhy$ mtmaltnlts/ Alclude a mlrlltation at
S mut an e elnvetlonvvl retain the
Cystagf; fintn%J/‘ o @Q&%% 2d°é’é§1| and g e #ybedimgnisjthe nytetion is to
alanine@Rivhlihd, BRyH 'nﬁﬁarﬁﬁ emBREd BGe BhventibR %‘?Htr@tﬁ)l'n dtﬁb @B}Yl%l to target B

nmut ant nay enhance any act|V|ty over a
cells, sygihyas, by.rnf@umg thg ability tiohind atleass obe Bys r&cepair] A BDy& masant may

catanct QU B, SR of T AR AT gt

throughceBL$S réd&pﬁorexpr ess a BLyS receptor, such as
TNFRSF13B/ TACI (SEQ I D NG 4), TNFRSF17/BCVA (SEQ ID

16012p) . TheBLyRNG: 3’1@1}%@?{: T s(oPEe ﬂn@sé}pinv@m Jl Bre $55ERE Do cells

enbodi nents of t i'nvéention, the conjugate
that  epprE§Hept e orecpmr prsgslentasi MNIRSBIBBACACI (SEQ ID NO: 4)

TNFRSHRORHATSEY) R oA TSR PR 495 1831y 1 conin
embodlhﬁlﬁ of theciawemlon, el ochjiRNES pofypkhredes et i RBsent §nvefition will
ﬁgn%g,gpaa%eiled that cells expressing a BLYyS receptor
specificglly SEPESYRg wfwtlaeﬁcﬂqﬁmaleat @%$EQ|<I AN Ofde BEL) BhNO:S5, or
SEQ I]@"IQOVE th céﬁlﬁlerﬁ%dﬁlﬂ&tgrc}f {ga‘in'vé‘[ﬁ%nt q?tls cggtgpﬁe}{ecf Wal' cells

dimers or trimers in orde ateé rece
expressingceoBhy$ rasaptol mayitel asb:&nalﬂﬂemthtabﬁ@hﬁdh B-cqll BoHfaEMO WBne with

o1 s GO sition n t ed ol ypepti des as envi sj oned
skl in e a7 iR Taf LGS oy i ishhudl Bimue Bicerdp meadinio receptor
recognifiérl. MeTTE, will  be2iihdefdtdotl MeHak C pidih&leBus® WBRIRXitiods of conjugated

polypeptides as envisioned herein will allow for the formation of BLyS dimers, trimers, or

any multimeric protein complex.



WO 2006/ 083961 PCT/ US2006/ 003547 [0013] In certain

enbodi nents, the BLyS pol ypeptide is attached to a
woubemssw1 | n preferred enbodi nents, the attacRhOEMS2008/003547

a covalent attachnment. In additional enbodinents, the

S018F Ul 18 ceftaid egy[;oqh@eﬁt@ tRgBDYS pdlypeptide is attached to a molecule. In
chenot herapeutic agent, ar arél 0i So

9
preferredhepbastingntacibn tattaC&Wleahtﬁ a %}Y@ ghfac i,lmﬁ nﬁ a%ﬂlt’rﬁ’éi"fﬂrﬁ%%"d‘mems
ki LW hafiacth éht, Br8diBisBropana pro-
the mozcr?fl%b%o , to}rllcgeg%ﬁtrr% é %lgt%?‘?ﬁ{z‘%gs or rGrlar?z;r}?e @ pio
apoptods adedit, aﬁ)ﬁ&ﬁ;ﬂng)qgeﬁn agenifd hmdy)pe,aa Fabkine, agrewth faetonp peptide, a

MG TN T T .
antlbocforF%E GPoflehY 6f &phﬁ‘tib&f?' AChsngbddnt, b fultteis adfiorah ahhgen for

sent ~invention include virtua Iy any nol] ecul e %ql

examphsaﬁ hbee mbleavdhsa@tetrcprasegt_agylse polyy pdolepides WHhin the scope of the present
ered.to a j ferr d

1nvent18%%q|]}uif:emr§1all¥ RLY &; Loigcgﬂef‘ ﬁ%t @%b% g{eﬂe}]o;%? S’ES Eﬁ%s (Polafpeptlde an
adminifR&A 1l & hufRh! dubjddt. dﬁfpié'l&tred earbodimentgi the ﬁrmaptoptosm agent is
exanple. In other preferred errbod nts, i? ferred

gramicitin, maggnby eReliting dptensia, Of rGF8Eh qu:](amg gi J8t Qippr, preferre
t Ak ' JInBsHEANRd ah A64tMin, Efdostatin or

embOd%mgﬁ%e?h prg% nglgg enb né()ggli:‘draéér1trtgIL thesfj(?:yt oki n% IS " ove

plgmemtnt:@tﬁehuiﬂ—drnaed( Fdctdr) IthLEther Lprsfentd argbodiments, the cytokine is

| L-18 nterferon- IF-1.3
interlewgalodt-d e Hetols Vet Lt Bt ifisroh e o, - -5,
Q
il e
factor)l er%RQlﬁﬁlet CSL&h&kmdples @tdmprep@mat&mocpﬂy) shd amgen mge;nded to exclude

anti - angi ogeni ¢ agents Qr cytokine
other [ oERaR oS h A SETHOEP RN S5 & KRR R R h in

reconmbi nant gel onin peptide toxin is rQV|de .
i WOBHQ IDsquey mpbomeeﬁ Qfshesingenisgiea rpapmyiRgnt ﬁglpéﬁ’t Pegyde toxin
! 5,631,348, and

s oy n $E0 TN hAulLENRI B8RS ARG, 631,345,
which B§ &seit 1nclofptﬁzli’tbd by mefyerve. dhiye pepmbgant gelbnmg‘mgm opthe present

SEQID NO 7 that retains to tain
inventiopOBEY HBVY, PFE) GEFOHTRTC O BEROS N, Be@aifolcrfh vy I
certaintnudddin s the LBlofin éHnﬁﬂ}%%s resiees 11E2 enbpSEQEm NO: 71€In a further

am no acl d sequence of rGelonin is at |east about
Spe01ﬁateni®dﬂnemlbfbglamlﬁmac@ﬁequéa@t ofaislanin i, atdeast ahosit 39*% d?aSt about

1, s o S5 Pt 880, PO AL 0 455 o

150, at Rastlabaloys, 248ast Bowd 200, e Haspdbout 22% 0r avlehst gh@u.tSZSO contlguous
amno acids fromSEQ ID NO: 7. Ot her cntgnpounds of lud
aminopgeidse from SEENTD INOihcIQther sompamdrint iR PrEent Pﬂvﬁn?%‘}( inplude a

recomh{ﬁ%’c r%a%]{n?:tcgg% lﬂgc&ﬂ%gx tt}g%do?e 0%%4%%@51181@&%%&{051%‘ hﬁﬂng at least 5,

10, 20900 40 G 09 160790,e80; 901 ﬂ@{houmommlmousjamw MSGS&UGSEQSEQ ID

NO:7 i Wb St ittt SR Tedieni T BeT GHOOUBIABR o (g dfsPTigRseelonin
comprﬁgg Sg@%e'\i@ %Q@@%ﬁnﬁc&&%ﬁl&ﬂ N¥. PPBIER6) In ksBm8 OgtBbodiments

nts wldtype rGel may be utilized, and in
wildtypt h€el map bei utdized, amdt inrnther@spbadimene mygtantir@glmay e utilized. In

t f th
R T -
Apph(ﬁﬁbh ‘ﬁerllépN01Qbm774,5§96ﬁlécdl Fedsudreinyuaog?2 kad vaaer 1sam?£orporated by

i's incorporated by reference herein inits
referelmther@m in ity entizelgisiuged mehe Myeniqron.




4 WO 2006/ 083961 PCT/ US2006/ 003547 [0015] In one

enbodi nent of the invention, an exenplary conjugated
woabospsgdeii de i s provi ded havi ng the sequence sROMUSRIVG/003547

SEQ I D NO 8. An exenplary pol ynucl eoti de encoding

[[0615] ONin BB LRH B AP EPfHe ‘ih@vénﬁoﬁ VX e P60 j b AEd ﬁ)cﬁypeptlde is

In anot her enbodi nent of he i nvention,” an exe ry

providesb hpvigatthel sppieppee showe in sSFsz dP ¥6Y havhn @X@lﬁi@lamemm@leotlde

encodn&%ﬁ]e c§g%ugats g gobrﬁggl\gledlg sh%w% ﬁxgg%lfzul? @?Q9d eIBealQ@\d ﬂb&&%en‘t of

the inveRd: Jan leRedblagy C(ﬁijbguﬂéd'fpdﬂypeﬂifde ti provided Halving, the hﬁluence shown

tot oxi c agent provided by the present inventjon
in SEQ;ID ¥ i9; AdB@’é’é‘aﬁE‘?thW enp?qlleéélmqm%ateflrnowgpwws shown in SEQ
D NobPfyodin, mrabilis antiviral protein, barley
ri bosone-inactivating protein (BRI P), pokeweed

ity FLoBbEbEhne TR S PRRE IR "B REd by he

presenfpire&atidn intuye bt | dbfin(ralpdeeandon, tripetamhinj trieskifigi bryodin, mirabilis
. . aspects . of the invention, General }!% t hese canj ugat ed
antwlr%owrﬂfélbthaés& rifogome-nast¥ating prateii(REIRe pakewsed qndigahproteins

(PAPs)| Qaﬁb‘%& %ﬁn@"&?ﬁ%'ﬁ%}h&dﬁﬁ Po?%xérﬂ;‘{l%”t' on, conj ugat ed

ypept | des’ are about 5-about O am no acids in

P, R R 505385l OB

of the Iib@ntiath 0 Gen&allythede (Edhﬁhgawdqmly}fepa&ﬁuare D Qhst five atmind acids in

length[ é‘bi@é}alﬁrﬁ@ge H}aegggc?f tgic::] Inngsénp%élcgn%gbtgg L}@ES%Jm s afgabout S-about

10 amiRb 889 in leﬁg‘ﬁn%&ﬁ SOBYoRS0 dR1iRS u&eﬁuméngtﬁyab%ﬁlt tsﬂ%cﬁn 100 amino
nmeans i ncl ng, for exanple, by both Chem cal

acids 11@l;amgtbgabp@tr15 alhdut IS@eaigmt é- @bmljt ﬁg@tabgut J-aluig 0@ or about 5-about
ecorrb%%nant gl on tel ns conprising the BLyS

5000 aB‘é‘?cﬂ/%m in fepethy Jor ?y linked to a cytotoxic

3ot 1 soRbiRaRR Loy bxgoiﬁeaﬁﬁ“ SERRE RESseisifion may be

produck@! C?%]nyo.éul{atﬁ BERIsGhAudMb! Firxhiglel by %bthlgfémléemcﬂﬁjugatlon and
aci internal region (between the N-term nal

“genetic: opawsatm ” sushias mecombineayt Hsia®- pno@ﬂrm qealprisingi the: B@tvstmé'peptlde
operatlt%lg:ﬁﬁl%lc}(et\sé” ! Qp{ﬂ)ltct))gg egﬁé o?‘ﬁgsggr:ltg OP%@ dd S‘-)gg‘é%at o&lu\%% 1R BLyS

polypepﬁﬂbeinbiudés nfugdeiss bt e N-teinded] 2édiom ef ﬂierprot[e 1h1n the first 100
ugat ed_ pol, ypepti des of_the jinvention can

amino éﬁi’gj@e ABGERY regig shcdween fhy Nefpapingl %ndeﬁ;bféﬂmﬁéhfegl%ﬁ) taqd/or C-

termindl nr\éﬁfé b cﬁ"nthe @t@iny ﬁ%@‘hh qhe ‘feﬁfrﬁ bb S&fnd af:ildgj 0 @(ﬁ@nfugaﬁon techniques
chiweric ypep I meric polyp
envisionedrforivsein thb prasentanhingion ateedepanbedoﬁ detad heremmr e

pol ypepti des. A discrete part of a polypeptide refers

00 aConjogael polypeptides bivht invention B B&ﬂexdg@ﬁdﬂtsﬂ}f d: ¢s8ed. In
function or Lhﬁvlt A fusi npr telnlsaté1
specifig, imRadimersy ety myeRinn: 1 ofypeptide SeMpHEst pdBision %roblmenc

lypePidd N& Hifhes g&?ﬂ R8d Lenippisdd A e&an gt
PP }gﬁecond p(l) yé% %Fgﬁor a r?as P t he glg%:rgfr? BQT df fvo or more
polypeptidegpdpliscrie pa&it of a polypeptide refers to an amino acid region that contains an
identifiable function or activity. A fusion protein is a type of chimeric protein in which a first
polypeptide or part of the first polypeptide is linked end-to-end to a second polypeptide or a

part of the second polypeptide.



WD 2006/ 083961 PCT/ US2006/ 003547 [0020] The present

i nvention al so provides nethods for treating a subject
woi2ods/a3dsicel | proliferative disorder conprisi RGT/US2006/003547

adm nistering to a subject with the disorder a

t{oezmperhd ﬁﬁkéﬂf iBfehB6d b6 pRIRARtm @hoddYBr BBatiR Lsubject with a B-
nol ecul es of the |nvent|on including conjugated

cell pyobifsrptiye |d@5@sderT¢mnmr@rmﬁ agnc@lrsﬂerlpg oloi eputi¢afewithsthegdisorder a
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[0028] In another embodiment of the invention, there is a method of monitoring
therapy for B-cell proliferative disorder comprising administering to the patient a
therapeutically effective amount of a conjugated polypeptide comprising a BLyS polypeptide

conjugated to a cytotoxic peptide and an imaging agent.



WD 2006/ 083961 PCT/ US2006/ 003547 [0029] The present
i nvention concerns nultipol ypeptide conpositions in
wohbwinssasi e t han one pol ypeptide entity is preBemusadoanosss?
a single compound. Thus, a BLYyS protein nmay be
b@ﬂhedﬂi@ se! ﬁ’l%ﬁ’cl&noa‘drﬁemg %ulﬁﬁé‘l%éﬁlde%ﬂo@nmns in which
second, th rpd fourth, fifth, sixt nor e
more thatl ylfmemlvpmde [e@GB0 plrevsemeth @6 acinedel rermpewndof Thusea BLyS protein
I nyent |

may b, PGB Ro ssfonks B (5 bParvdh e shRBLY Bk, 3080 o, st or

more poBfRpiiddsng a conposi tion including BLyS polypeptide
conj ugated to another nol ecule, such as a cytotoxic

40650] Ol Jha RSRhERAbS thd g®Rhtion, Aher&¥ABor THa treatment and/or
speci‘fi c enbodi ments, the conp03|t|on conpri ses
preventigs @fh Bpeedt orolifefative (dga;ordm@{ ROYSISgEn 8/ epmposition 1nclud1ng BLyS
polype@ﬁgo 851%'3% é& g? snt%gxd HMGC%?G”%U%}% 99 %%yt&%&éﬁ r%gg or iplaaﬁrmaceutlcal

e i nventi on e€reé I's a co

agent, C&gxamplel dinaspe By Snibolinpais, itetecammsitipat @ehgriseda fusion protein of
addi tional nolecule, .including a nolecule that is non-

rGel apdyBRy$ i/ or @ HOH@“B@9@%%§}°96’@&SP‘H% In specific

aspects, the additional nolecule is not a honolog of
HOP3 | Ahpsrin ieaodimenspelcths ivfentipp thers it peapOsitpn comprising a

BLyS gggﬁgtgc{é:%oni@a%%uéo ng'gf%rﬁa?%ﬁecu dqﬁcﬁ&(‘fiﬁ%t 'ﬁ@lf:ﬁ@lgetﬂﬁt is non-

a cyt ot oxi c agen
1dent10©Dl‘ﬂ¢)®1Eb‘EBlI_§'S0ﬁolyﬂ$@t1deorfIInOQJebemnaslpfmjts béae caaidjtidnale thodscube is not a

fusion protein or may be_chem cal |l y. copj.ygated, for )
homolgg aﬁ%wg e tenpAPre s AE BF 1%\1%@1?1?7\;’@%%%%3}%910& Gogaprises
phaerce'hﬁgé? rﬁgérﬂagtché’l‘ajte}’ BF th‘ygﬁoﬂ@ dbat:, fdr réﬁalﬁﬁiey g @cﬁfl}b&fén‘cs of the

enco he recomnbi nant pol ypeptide. I'n specif
compagiivecnsy bt vemprisedes iat fusionf proteire or owrypbd gbﬁgnlaally conJugated for

oxampl B iR Phihe RoRivondl Pt G S RsaBleREhfyperte andior
the p@lEﬁlﬁiﬂécﬁfﬂEeeﬁcﬁﬁiﬂg@ﬁhe [&@&%mm poBpEHtide. as e dpscidt hi}fécts the

ypepti de, the pepti de conmprises a B- ce
comp%axogegmhgr GOMBILFES @éﬁi}pat‘é@@ agep. B et é@@émgr@@?b it b@h The
SEQ I D
oo PRI Pl S BERE, °, 5F0
f. B
S Bl 5§?dt%éfﬁ%§ql?¥§n%°éypﬁ9§ﬁnt% BBy RSt BlyFRles a B-

cell tdisgétihgoaoxﬁﬁﬁg lcBmipEks e a[DCB&]ecdpforefée@glmﬂeﬂtlaopWedsmplnsea all or a
cytotoxic agent is_enplo ,the %ytOtOXIC agent nm

ﬁmcths@l FortiHy of E%dPeN@ﬁdor §IElQ16]é?gN ‘% pBY/PT comgrises a functional
a S o
cqu SR B Sy, 10 SR R USSR oo
homolsgewi SEQIBmdtcs,SEIQwI-D Ney2.ot oxi ¢ peptide conprises a
gel onin peptide, which in exenplary enbodi nents is 5'

t[0033]e IiBkyibodifleyiReplidreia.a dytotspie Glgéntds eﬂi‘pngrbdgetné syt@foxw agent
the_invention, the g]?fl‘ oni n peptide cqonprises

SEQ |
may bycpfy any suptable Hgnd.s gRlaguehc ine pirdiariae pmbodimenty eths n%ﬁotoxw agent

compr i BP0 u b B B oAl 1 Shkciic &pRis, the

cytotoxic peptide comprises a gelonin peptide, which in exemplary embodiments is 5° to the

BLyS polypeptide. In specific embodiments of the invention, the gelonin peptide comprises
SEQ ID NO:7. In further specific embodiments, the gelonin peptide comprises amino acid
residues 110- 210 of SEQ ID NO:7.
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PCT/ US2006/ 003547 .
[0040) The foregoing has outlined rather broadly the features and technical

advantages of the present invention in order that the detailed description of the invention that
follows may be better understood. Additional features and advantages of the invention will
be described hereinafter which form the subject of the claims of the invention. It should be

appreciated by those skilled in the art that the conception and specific embodiment disclosed



may be readily utilized as a basis for nodifying or
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enzymg §ig of PEG3eawaeiardo eprsttpcighe exnrpssian veetor pETH216iel Big'S.
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S QY US ik - 10 WO 2006 PCT/ US20Q6/ 003
Coome BT A i 0 AROOCOIORE T USR0S B0y
was 45rldDa, ddenoegirating 4 bl Rioldraatic o \BISyS id FhQ 1&ebdBEY Western blot
analysis using anti-gelonin antibody or anti-BlyS antibody demonstrated that the rGel/BLyS

fusion toxin contained toxin and BLyS component in the fusion toxin (right panel).

[0047)  FIG. 6 shows cell-free protein synthesis inhibitory activity of the rGel/BLyS
fusion toxin. To examine the n-glycosidic activity of the rGel component of the rGel/BLyS

fusion toxin, this material was added to an in vitro protein translation assay using [*H]-

10



fusion toxin and native rGel were conpared. [0048]

FIG 7 is a conparison of the cytotoxic activity of
wOCalo/BEyS and BLyS/rCel fusion toxin agai nst PGEKS2006/003547

mantle cell line. JEKO mantle cell |ines were seeded
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| abeling m xture was added to each well, after which
tjoe48iel | FIGncuhateedomparimnodhére dytotoxicThetivity of rGel/BLyS and
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in flat-bottom 96-wel|l mcrotiter | ates and rGEI

were afdsd lncquadm@lwasgy\sllw@eraﬁaﬁjbrd 75 ml g mblbr«l@m mixgare) was added to
cact {1SE0* B 5 ol ind e, A, K S S oromene

absorbamt@twi mehsuretl at FSEnsasieraaMIdsaneiddrc absor bance was
nmeasured at 450 nmusing an ELI SA reader. [0052] FIG

Toostows1Gheo psvia® ddselres; h@cﬁ%ﬁoﬁ MIDBIGSS fusion toxin against
rGel /BLyS. To obtain a rGel /BLYS, various

Dexamggrngenetseasitive iNH‘ﬂlﬁG@IHBL'y@IWte(MMle%} awnliiple onplpma cell lines.
MMI1. énaﬁg I\II A I} Eel‘f g'ﬁgse%}e' yﬁ%flgcﬁi{l 15t h%veﬁ%ﬁ ﬁh ol?(yrﬁ)n{] 9@%11 mlcrotlter

nmeasure € nu sur vi

plates SACHSel 1De)War2@@ﬁBD§§9@le RA(IBA WS 4uEh PR elld. 0%96%(3,75 ul of
12 shows specificity of rCGel/BLyS to BL

S
XTT lq;t@@@g)pg](még(ma@ gddadgfoccarh gvell, after which the gells incubated for another 4
hr. The spectrophotometric absorbance was measured at 450 nm using an ELISA reader.

[0052] FIG. 11 shows the maximal tolerated dose (MTD) of rGel/BLyS. To obtain a
MTD of rGel/BLyS, various concentrations of rGel/BLyS were injected into Balb/C mice for
5 consecutive days by i.v. tail vein and measured the body weight and the number of

surviving mice.
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(FIG 14A) The receptor-binding activity noiety of
BLYyS conponent of the rGel/BLyS was determ ned using
wonbews3weKo- 1 and HL-60 cell's by ELI SA. (Fl G PC#E)2006/003547
exam ne the specific activity of rCel/BLyS agai nst
t -
@f)?ﬁo e Wsofﬂeéll)ﬁﬁgg BT?%%(/)E]%’STNE&LB%ZS 9&% :ptor e Wgressmg cells.
(FIG. k%)ofﬁhb (eﬁmoebmdirﬂgsﬂcmity naiety folf &Ly Shwmpone@tofitt FGel/BLyS was

determize P B0 207, 16, st FERA (315 49T, pragyine e

spemﬁtir actﬁ@:y' of)erXl-VBrL&S\b%] 2t thieet BLOSWazeROE(S ckpreSand mantle cell
after which the cells incubated for anpther

1ymphﬁmadM%F«)eWﬂ pes, Jaihe-1sWkdt eelbise ovest sepdedatisdP aﬁl@éwell) in flat-
0
botton B ¥R B Gl Bl LR MO CTR DR G MEUPLL R L added in

quadrdpﬁedtté Bleyls Afiereide; 30 ptef KT 1hsuling @fiReire tvay @ddedhb lkhéh well, after
JeKo-1 celis were seeded, (5x103 cells/well) in
which ﬂh@a@dfsuawb@F?dgfer deatherdt by g pY@pight- dthespp@eaphgtpmetric absorbance

eSS s 00 o o
T@gg‘{]h eﬁl%%g %ﬁdge ?nsllrégNACélElyxgtlmg% mgllqbdggjﬂ Pﬁ%el/%LyS on JeKo-1

cells. Ebr&djmmltltloaﬁlﬂnb&ﬁbh 2ssaff Jelo-9&ehs webdsdeded (34D |calbﬁbvblﬂ1)gln flat-
ture (Roche) was added.to each well, after [

bottomf ﬁ@v“@&m@rmﬂ?métﬁ% tBecian Rigkinser) andrprevyeatsdavifh éw&M oﬁ-ﬁl»ys 50

ot ofBERS TORRSOTNS Ly POP BURIER 88 RAEUE SIS0 0 omi o

BCMAeFt e@16. of5B) Gailr/ BLS and alpaptGel, cBpgs fMﬂ)’(Sel/ElE}*SGwas added in
14A) M croscopl c. appearance of JeKo-1 cells after

quadmp}lé%t? Fresils- Affedde b, o8 sof e FE lebe@as &ixture Rochghwasnmedded to each
0 t
e, o Snid0Rc AL G ORI g e R

absorbatiei wasngeas(ufetl @t 43013h vipppin@ELISACehdes. wer e counted in
randomy selected fields (x 200) and expressed as a
Me0s3Nt PIES. 134-pi@shovettehefeet o€ eGelB Ly 0h AfdntStiOphthways. (FIG.
apoptotic pat hways, JeKo-1l or Granta 519 cells were

14A) M@é@ﬁéaplataps%xwe obPekod pelie pitergrestraenindeK o heplls wergttesgted with

S
100 ORI 100 BN oh-or 10 g B 5P P 95 P fe Rl R e asayed
for apdptessl bynONELnitaining. WEIG. bAB)f ApoptGBd: Icelllsy seteesofdé @) randomly

fr io ated by 8-15% SDS- PAGE and
selectef ields (3 PO} B SHRFIS5eR PSAhBRESTHAES- {8 SRS theplyst of rGel/BLYS on
apoptoﬂb hdGRalL, %K@q mrh?dﬂm cMBRREE BRI BT Sk 1P QHW-WQH $late and

then pr obed vari ous antibodies (FIG
then tr%é@b%@r@%ﬂ%ﬂi@tﬁ d90 v jrGghtoed 00ipM réiolBlySadifish treatment, cells

lize.i ctive

were GO S et AL b A AL A s ) wer

fractiofdted® byC 80L5eR! SHOIP AR B clRBEhRTetichAy Wb 2BRR/083 Y8 nobilon-P
PCT/ US2006/ 003547 DETAI LED CRI PTI OF THE

nitrocellul@wm@mbfa@@s 6 Mesabrarasd wWese eblncltelde asxde ¢hefni qmbadn wn‘la 'various
ant1bo<ﬁ Iﬁ,?‘r )lq&%h%%ﬂda&g n?{)oc'im u%rg}lgag% \XXl hqerfr;]egac&g} aeromdase were

used 4'r eoR
used to' ﬂ@mﬁzb $mAghorebdtdreVbiins usmg ECL detection reagent. Actin was used as a

control for protein loading.
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"a" or "an" may nean one or nore than one. As used

herein "another" may nean at |east a second or nore.
weaomw/08sdsodi nrent s of the invention may consi st POT/US2006/003547

consi st essentially of one or nore elenents, mnethod

st eps, a“ﬁﬁghlﬂﬁbhmﬁcﬂpﬁm OFVPAE INVENTION

contenpl ated that any nethod or conposition described
n bfpl glEpEaHCHd “£‘e§1p%1“‘ th#y Hidin Gh&SF more. As
@Sﬁld %‘?rl}:sg%loé%l on desgrl béd herein 513' Definitions

used he{réiﬁﬁﬂ]heriam(e)r mihen asqdjg@pemncmn with dhehwewst lsomprising” s the words
enbodi nents to

fe
"2 or 0 BB Ol AL PRE S o B ey ey least 2

second (0 6N SBRY efitotiRds HPhb adention ifag candist oflok homm ebsentially of
speci fic aspects the attachnment is via rec nat i

onc or bipracleimaRe: AR S5 OROR Moo af g ioRs Yo coneided tha
any meﬁt@ nci le 9 &su%d{ g&ght? E&P :ﬁéggoee ﬁ#ﬁ&nﬂﬁe& Qﬁﬂi%gbekhﬁ) any other

avi or exanpl e.
method%x&ﬁbﬁﬁiositﬂﬁ@lﬁidrlbﬁdh@x@ﬁﬁ] The present invention
provi des conpositions that are targeted to abnormally
L ma{,{,{l&[gati ng B-cells that di spI ay recept ors for t he
B cel

S oI pepti de. fer
55 ]gs Hglinl'l c‘:‘gq)rpuga};% Ifené){ PSSl sgwsembodlments to the

attachrﬁeﬁﬁ LB Sﬂﬁ%le@ﬁfeyﬁezp tckr@?&u@ fagéemolRE@SENThd BiARAkie@ may be
nprise g BLyS pol ypeptide that serves as a targetin

throug]d (anﬁlsm,takdel ainaﬂhocisymdhc) RitC akﬁ@plghdé sppeific ragpretsethe gittachmen % 1s via

I [ f rati.o t he [ cell
ecom ot 5o 5B L BRI, P QOS4SR R Bl oflion i
emploﬁ*ﬂnﬁfcﬂ%ls kMo@él@lﬂeﬁﬁé af éxﬂzgmﬁnclﬁd)ﬂhﬁhrﬂaﬂgd, for exant;ﬁels usef ul
for therapy against any B-cell proliferative disorder.

me&flnd@%&m ng and using such polypeptides in
therapy are described herein. I11. BLys Proteinaceo

d@ﬂ‘-ﬁﬁiun@be p@g@g]mvmgmp proyides cpmpesitippsthalyie dargeted to a normally
prohfef%gg% SQ SR &%ﬁé}? gecgﬁb%%g{ﬂe S F(ﬂ?{fﬂti‘&l Ndn)ﬁafl? Pfliferating

con er a ene subj ect .
B cells; @5 i@limsenhadiclinpes, dé het express @ﬁySl nevEntonsom. hcqml:)elep‘sdes of the

presenfy GRS COPRYISE &by 1 PEBERH e EL SHHES PE Scigtietng damaip and @
cytotanE aﬁegglﬁg Jﬁ% 10} RInPAC 8P YR mGRHIRO Bl B0 O f N6l thigetéd cell(s). Such

etion, substitution, or addition of am no
polypeptidles hravs ispeeific cytntomretctlmy agalmbmnmﬂwrohfﬁmngmﬂsa and are
a nuta i onot hat s

thus SR Sad PR P Bt R ot P 84t oFeE St ubibitng and
using ﬁ@fl @bly@gptﬂﬁh’ 1lbﬂle%9%@a’1desbﬂ'lbe’d%r¢iﬂ| ynucl eoti de encodi ng
BLy nol ecul e. Exenplary BLYyS nutants include a

1L @L%Pm}eﬁhc%@cﬁnﬁﬁﬁa et al., 2002; 2004; 2005),

In specific enbodinents the nutation is to alanine
oﬁ005%1| i ne. TB‘LylSCSﬁ!P(C alventions couyera dpEStsd 6 gonjugated polypeptides,

particylar C}F}[ h{?&% ﬁ’l %rﬁ‘? 4% the?zgﬁl.lgér/ ggl%e'ﬁg té: EI%P S]@(\!tg %L&ggﬂ’ﬂbérﬁbodlments the
present @i@ntibm @ohdeens abvdll domrioeltbnaﬂ domiprikiag st pmmﬂnﬁwﬁ-‘s molecule. In
certam;een(igopc{lr%rentsAlt 1# coSntemplaa ed tgat thg r})rr]gtgﬁlgce%rl]l CgﬁlthOl\l/I’llC{ ang\i)e modified
through deletion, substitution, or addition of amino acid residues. In particular embodiments,
the BLyS comprises a mutation that still allows the molecule to comprise activity to bind a
BLyS receptor. The mutation may be present in the polynucleotide encoding the BLyS
molecule. Exemplary BLyS mutants include a mutation at Cys146 (Chen et al., 2002; 2004;

2005), and in specific embodiments the mutation is to alanine or valine. BLyS mutants
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wild type BLYS, including the ability to bind a B

cell, such as through a BLyS receptor. [0060]
weuodslvasasor e, a protei naceous conpound nmay i ncPaUaSaM6/003547

amino acid nol ecule conprising nore than one

employ%Q'IM Hﬁeﬁdv‘éﬁq&{“wlﬁ Yeta#iSthb 58ity @ @irfet B cc, Gieh Q6@ Qbtining the

r ot ei naceous conposition,"’ r ot ei naceous
ability trnbrpd ah hb,agt dmrBit,xS reseptot sAGHahmutagf may cghancs ¥ GGHvity over a

oo eSS S SIS Ml B A2 el B e

t f ter th bout 10 d :
B0y p'efd e s 3 P Sohadfi, BV afhefite iy gBffo acia
molecl—?é C&Hﬁﬂélﬂé lmér@ QE@H" Oﬁ‘éq %Q%mkﬂ% ﬁlﬁ%uemeuseﬂ Nefgh,ai Egroteinaceous

gene. protei naceous" ter ”g‘escrl bed
molecxdda’o\/promlyaclggumgun[posiltmne”r CTaHSEIAYS WREDE proteinaceous chain”
urt hernore,. t,he "
or prob%pasyscélbstrpatggal E%?%fféf?}l'sm1ﬁ?o§?ﬁelg{e'ggg at pﬁQFbPE‘@ﬁleﬂ)out 3to
about G060 tahiRo e4sdi arpolypeptide of Z@eajér thee albout eH¥)t aovimo acids, and a
protei naceous nol ecul e may nprise P
oty S S LS Y SO 45 Pl ennpps soquence
> “ 9,10k dRdorited. aRde Rdy b d
transla%é ﬁ%gx 3ge:nezlL OAll igxe Ogte%régeou%’ 35 o r17 3 a ’ e8 y be use
interch9figeaBly, het€lfi, Fufith€mot&,Ghest 3@ msiagy, bela@hei@@cormqgﬁtechgqjypeptldes
190, 200, 210, 11220 230, 240, 250, 275, 300, 350,
or protggsongptes 8pHellsso. 600, 650, 7oo 750, 800, 850, 9oo
950, 1000, 1100, 00, 1300 500, 1750, 2000
HOUHL1 200 Gern GhbABRenn RS il dit P IcRgIng ERIeIng Ry U o lecule
may ccﬂrﬂﬁﬁs%égﬁﬂ'ls‘ﬁ%phﬁutearﬂ@ra%bﬁt o 89641 5 A5,coBADND, V.1, 19813, ¢y, 16,

I naceous conposition” enconFasses am no

17, 1870, 800D ERqacREES, SO 01 4 3 > 0516507 B 80n8S5,99, 95, 100,

0, 5T L 9, 3605, MBI 3z 5B 298, 356700, 550,
400, 45@@0@‘3*"55@, duet 65@t7d0l UB(D egho, 880 t9‘mo;95(am@m DTOOT&BO(E IZBOO 1400,

bel ow. TABLE 1 Nbdifi ed and UnuIc, Ami.no Acids Ab 4 bl
1500, A§h G0AR 22 5RBF00 phexeatcpaminonmalesuiarrguts BT 2L Fadlge erivable

Et Asn N-Et hyl asparagi ne Baad 3- Am noadi pi ¢ aci d Hyl
nHydroxyl yS| ne Bala (3-alanine, (3-Am no-propionic

allo d - Ani WL i .
S P S R s aming
molecﬁ’l'e RREhEHCEd Comptising by fedkt Idyelrafxiipr20l coremodcmino acids in naturally
- Ami nocaproi c acid |de ] sodesnosjne, 14 m) 85‘6 396%[ d
synthepigTyl PIoseINs 0 aBIsast ongqmedifieg QUUBYSURLHMDR PCGn RS limite
to thoé%cshg@n on Table 1 below.

therei

TABLE 1
Modified and Unusual Amino Acids
Abbr. | Amino Acid Abbr. Amino Acid
Aad | 2-Aminoadipic acid EtAsn | N-Ethylasparagine
Baad | 3- Aminoadipic acid Hyl Hydroxylysine

Bala | B-alanine, B-Amino-propionic acid AHyl | allo-Hydroxylysine

Abu | 2-Aminobutyric acid 3Hyp 3-Hydroxyproline

4Abu | 4- Aminobutyric acid, piperidinic acid | 4Hyp 4-Hydroxyproline

Acp | 6-Aminocaproic acid Ide Isodesmosine
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Abbr. Am no Acid Abbr. Am no Acid Ahe
2- Am noheptanoic acid Alle allo-Isoleucine Aib
wa-260siossgesobut yri c acid Med@y N Met hyl gl yci ne, PCT/US2006/003547
sarcosi ne Baib 3-Am noi sobutyric acid Nblle
NFVEThyTT SOl euci ne AP Aﬁm&lgpl metT T acTd—vetys
6- N- Met hyI I ysi l[}) éulsg;f Mutyn& acid MeVal
\|'I A T o DCSTIOST ll\., T NO—Y -t |_ﬂn Dm.’“
Ab% ‘#%%ﬁ’(ﬁlpl nelic acid Me Nor|l/¥éi netAn[%lP Acid
Ahé, 3F A3 aciad on Or i 1
N Bt hyl gl \Blgﬁéem![icg%yé%] As _used reir“meeiI n, alr%o"%?né%éne
Aibrp| g2ingihoiselfutysic 4ad any ani no ddveGlyaiNadegigiiglycine,
derj vative or amino acid m mc|as would be known to
one| of ordinary skill in the aft. In |é&FPEMN
BaﬁinOﬂA@iﬁﬁbﬁobﬁtﬁ‘fc d&§! dues of Tf ?\/IH[@[T @i‘ﬁoleucme
ecule are sequential, w thout any |non-a
APm)I e%&lrmnopm@hc acptil ng t the sequeMelyaf | ailddethpllwing e

nnnt
rbedi-rentg—the—$eguence nay

1T o1t
DbBon[p%‘ X@”&H‘@"WP’”HGF‘@ non- ani no | MRl &I W}éﬂ\"@é@e In
DeparthésRfne€NMDOdI NENTS, The Seq ce ftn gues—of
t hel protei naceous nDIecuIe may | be |n1errup ed by one
Dpox rﬁﬂdhammq:mmalmcmdlecul e noi ¢Nles. | BRsdfcidar get ed
) Cunj ted ol \lnent: des—of—the presen i _n.\/p.nti on_nmav
pbossggi)mag’o@’icﬁ’&?éc aid/ or subs{ Ot i ohOreithingi no
Et@S! |AS-Eth chmgrm erns W tha detetion proterns wth—=a
substi t ut and proteins with a deletion and a
substitution are targeted conjugated polypeptides. In
S[P063 e MOl gFE hefeit, RS QNtiAG GRNQHLARFHIR £ amino acgi ino acid
ol ypept i des may . further include insertions or aéa
derivatys fbameagacid syigtc as woultk be &nownrto ewe sl cadindry” skall gtet}eadart In
rtainf I t r re res
cetairl HEbQICAT, B SRR P pisRiiRe R TpRlso Bt FlrHAS wittout any
non-angind/ woleaulei interyupoingt the pafubne Pr Ginghe . mbﬁ@@l@] residues. In other
b dS bstt |thut| onal or replacenent variants typically
emBOCUGRHRLS; te SRLICHGT FAN SOTYIISE PBC Of 0TS @@r%ﬂlﬂ@rm@ﬁ@ﬂhmm%ttes In
particuldt€erBbodiMests StHeCfoqubddai &F TRIBE QF Shd pAR g Q@e\éu??n?lﬁcule may be
desi gned to nodulate one or nore proper {ress
interrupist pyepe onmorpaen-iwinoandlpetlo naidicsase its efficacy or
specificity. Substitutions of this kind preferably are

c{@ﬂ@‘ﬁr vailbrgetedt (hmljugaﬁe,d polgpepitides ofichd ptelent i@Pé@BAOmay possess
ge. Conservative

h h
st TSR B e B g Rt e v
substitit{ol, U0 QedteiagSifh 4 Nel@ion ahd 4 NebifGhod Ue etél%{éﬁd COrgugated

the changes of: alanine to serine; arginine t
polypeptidesr aljl feme emylodiagrits ghase tangstedobmmgawdpmlympadw may further

includd]LABRS 6+ a&&’e%lteﬁn N5 amdss gﬂclhne?s li lelfl or examﬁe. A “targeted fusion

deleted protein” lacks one or more residues of the native protein, but possesses the specificity

and/or activity of the native protein.

[0065] Substitutional or replacement variants typically contain the exchange of one
amino acid for another at one or more sites within the protein and may be designed to
modulate one or more properties of the polypeptide, particularly to increase its efficacy or
specificity. Substitutions of this kind preferably are conservative, that is, one amino acid is

replaced with one of similar shape and charge. Conservative substitutions are well known in
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asparagi ne; glutamate to aspartate; glycine to
proline; histidine to asparagi ne or gl utam ne;
woO0elemagdene to | euci ne or valine; |eucine to vaCTuS26/003547
i sol eucine; lysine to arginine; nmethionine to |eucine
the arDland SA¢IGHS| ﬂ&?aexﬁﬁﬁ%l}%’ liRd RAMpRs o2: tXlE Bk qs’seklﬁycbrgﬁm% to lysine;
net hi oni né; serine to threonine; reonine to
asparagingjp cgblﬁamlneoort histiig) @sparipteoti gietamatd; cysitinp i serine; glutamlne to

T G RT MLT L .
isoleutia¢ geleacing k;biS Iv@lﬁhd@ écRiento Waline HOSSIBESNA YRS & érgﬁﬁheofmethlomne
r.esi dues, .which typical lé' i nvol ves t he addl tion of "at
T

to leuqie,as isg)gacipg gqha@éalamﬁe {hergsdney hasiniechs mefhiogingpserine to threonine;
threoniﬂéciou i %rygﬂﬁ)ﬁﬁﬁ I %}1%1@ ?ﬁf)ﬁﬁé b Qﬁ?o%th%.rge OI)rhePylalanlne and

pol ypepti d si npl € T €esi
valine 4elifoleucing or teaibined f usi on proteins, are discussed

bel ow. [0067] The term "bi ol ogi cal | y functional
el§0belal erh "addiionedol a deltebs top abstitutitg aﬁtdrget@d‘ dudiSn protein may

further def etail, herein, According
possess ag TR N @’%kfé‘tt%‘é?’lbéwei"“f@%addﬁwndkf@&tleaeb%e residue

in the e % X

Shspebaner mhasly B4t 800 A A S e o

simplyj ajgingle eesidusr Teomingl adwbitidng, endleil fasi@nproteins, e distussed below.
acids of a native polypeptide are included, provided
t[IﬂﬁG’lji olldgitemh “bivldgidally fohctionel equitatént” iSweRiuAtEs©6d in the art

targeted fusi.on protein pay be biol ogicall
and s fiyiif OB 1 o5 HFaften (e OO RaeheesdBui A Bageen about 70%
and abb@ 808%. Qﬁ'@e@veehtabmlbﬁaﬁdjzi%{ ? 3l !)Iye\féﬂ %leﬁ@eleﬁ BbottD1% and about

terms of receptor binding abi

99% obarmbngiavishsttkat ardideniéna] mg@me@brmﬁwgmpanedes thé athim® acids of a native
i.nit for their

t tion. at er. af
posoe 82 SRRSO UL B ALE ST Ll 1 b ] mfgsines.
targetetl duusion broreihimaabd Biokspidatig! Rnétichale BquivsleHS®G ik Qohﬁterpart
refer.to codons that encode the sane am no acid, suc

For ex%lgplﬁh’é ngyxbec Bastienally equivalent inctenns @,%nepemsor bindinglabdity. In other

embodgﬁlﬁ% Stléem&@g&%g%@qg@gd%{]&@g? p v%sgﬁt% Yo SN Va%%gﬁtrgfﬁnlty

for theiam¢aeptoscihds tiGdemtive AbwanérpartsAl a A GCA GCC GCG GCU

Cysteine Cys C UGC UGU Aspartic acid Asp D GAC GAU

(H)(Mi&}r niThe aerind*“fehttidna Gh&entthRion? & ael HRrdi € Fef% codons
b %/ﬂcmeGI G GGA GGG GGU Histidine His
that en@ﬁ@ the, Ams 2ming acide sychmgAhensigs cadpns fgg,@‘lgmnq_grssemnwdm refers

to codoh® that encode biologically equivalent amino acids (see Table 2, below).

TABLE 2
CODON TABLE

Amino Acids Codons
Alanine Ala A GCA GCC GCG GCU
Cysteine Cys C UGC UGU
Aspartic acid Asp D GAC GAU
Glutamic acid Glu E GAA GAG
Phenylalanine Phe F UuC UUU
Glycine Gly G GGA GGC GGG GGU
Histidine His H CAC CAU
Isoleucine Ile I AUA AUC AUU
Lysine Lys K AAA AAG
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WD 2006/ 083961 PCT/ US2006/ 003547 Leuci ne Leu L UUA

UUG CUA CUC CUG CUU Met hi oni ne Met M AUG Aspar agi ne
wWA6NSEC AAU Proline Pro P CCA CCC CCG CCU SLutuamion®03s47
A n Q CAA CAG Arginine Arg R AGA AGG CGA CCC CGG caU

Leuc1neser| ne Ser 13,ACC AGQU UCA| Y U ¢CeuA hiapi reudhrcuu

Methio %@ ACC Al CU Va4 ne ValziygGUA GUC GUG GUU

Asparagi gptophan [P W Tyr g§ M Y UAC UAU [0069] It

Pt &%o will under 5t ood t e&; aneknucl ei ¢

olineaci d sequerié®s may.. incl U on r esi dues such

Glutamipe additi of# N off C-ter "}é gg

Arginingequences, A¥8d yetRstl [ gﬁ GG e %grtfz

Serine i n one of t3¢¢ sequénces di¢ Y U

Threoniriee sequend@rneet sTt he crlA(éAl a‘\@@t AGBt h’“& ove,

Valinei ncl udi ng tWe mai nVenancqd @IA Kr@Codidal @dbt ei n

Tryptogt@hi Vi ty Wpe prow¥ein eqy@si on is concerned. The

Tyrosimddi tion ofryrerm nyl  sequenCesUpErticul arly applies
to nucl eic acid sequences that may, for exanple,
Jp&&dﬂdeg é{% M]lr'%e RAAerSRd! Mht FR/E RGE Sinfl InabBlsicnati® kéduefices may

portions of the coding region or may

includd addhudmlvxamdmss such es realditiongluBhord-tarménal anipe ggids or' 5' or 3
whi ch, are ccur h: n.ge

sequengy, Fishysigrifloespooanga i &1 i EhlLlprih i e scoHAHRs affpfsgd herein, so

long a§r¥hé‘oseq&‘érﬂ§ ket thrdfteian sétOfc@Ihealbcﬁ/earindqdmg athenhamtmance of
even an inproved, second-generation nol

biologiexlaprptedn a@témyawherarﬁr%ma?éﬁp&‘ssslﬁﬁvs BRNCSTRSS t ﬁ}i?t %‘g‘“F% of terminal

[ Qlbim
sequend Bl BlIEfY ALES 1 olleR O, bl Kl Sna fof thunple, include

variou$ hértcodding secaiendes a‘hmkfrxgreltémau(bﬂhe 5' obB'nubirtignssifiths coding region or
substrate nolecules. Sipce jt is eractive

may inghids ¢RRQSARTRLPTENSS: ff- pRERET Rt Ry e CHiyithin genes.
protein's biological functi onal activity,

HAOTI adPe TeNipene due USSR DasHb URRIE AN Gl i afhipo acids of a
proteird f Yfedfe®an ﬁeglﬂlv’aﬁn{ L sndesnd Y&Pﬂ)v%e‘é@gd Q&éﬁﬂjﬁeﬁﬁ)%cule For

and nevert ess 'produce a protein with
exampjy, ogxedin |aaﬁno h¢ids may messubsmu‘redrﬁratthd dpying Iaelds rwemr@rnsn structure

t hat v chan d t he DNA
withou pbgefiatle PR Re BT B EGaPBSY Wi PRGFS 5131 Bol B arample
bmdmg Girdsi th Eéul?srtrafbcﬁxbl‘ébﬁl}és Sifeedi BeMSTEIadivk Qupactifahe natuwmprotem
he codons that encode particular amno acids. [0071]

that dafimesrthiel nrptein @tbl@lﬁawgleﬁmcftlwl AgiEHi o BeTHAIR 2mieacid FUbSHEyions can
v m o B FS AR ik PREA 8958 ekl nd ey

éract i
produdei PpRGIE Withkikd propertiea Bt)ﬁ@thas BontSm@kanet hjr khe mndﬁostthaxdvanous
inthe art (Kyte & Doolittle, f;l982 It
changes may be made in the DNA sequences of gencs w1thout apprec1able loss of their
biological utility or activity, as discussed below. Table 2 shows the codons that encode

particular amino acids.

[0071]  In making such changes, the hydropathic index of amino acids may be
considered. The importance of the hydropathic amino acid index in conferring interactive
biologic function on a protein is generally understood in the art (Kyte & Doolittle, 1982). It is
accepted that the relative hydropathic character of the amino acid contributes to the

secondary structure of the resultant protein, which in turn defines the interaction of the
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accepted that the relative hydropathic character of
the am no acid contributes to the secondary structure
wohodelve3gsesul t ant protein, which in turn defi neeTiisen06/003547
interaction of the 17 WD 2006/ 083961
B S ok HNA Odntibodies,
proteln VS%‘II{ Hl’ﬁglo 081 eggég%r e?z{)rﬁ’]%lr ¢ eginte? es‘glggpffdg? S'T%C%EIA
anngﬂ@nﬁﬂhbﬂhhs antlgens and the like. [0072] It also is
understood in the art that the substitution of |ike
Y129 dciles isaideReodinde &t thecthe \seliwitlﬁi@ntdféikbalmiso agids can be

made e gr o oyt b o hsrop @l e S Bl e M PRI herein by
referen?%fi %{a@%etg!&%Hi %%Qiekﬂ lﬁbe{l)évé’xfag@h?dr@ﬁlﬁh&ty 86a pvEh B GobYmed by the

Icity of its adjacent am no acids
hydrophiicite Ioﬁite adjw:dm aming ofidsgcoradlatps wybrathyol@glcg}ﬁromrgt fi the proteln

s o B ELD. Bl B 0 i

to amifFhdd FRRIuEs! %sgmﬁfeqw ionay€ins (49).0); hs;&rtme (¢38.0)); glutamate (+3.0 %
aspartate (+3. g) | ut amat e
(&

1); seripe G+®3); am@ig@( ta;p}me é—rqjg)a,gf}ﬁéne(@% tbljcom@pgﬁ 4)=proline (-
0.5 + g?%&lgﬂ)quer ﬁ%r%)ngus%dgx(ed%ﬂ g? ws{eﬂfé (—'1 09 %etﬁ%mn@l(qm)n &aline (-1.5);

I'ne cysterne’( i"oni ne
leucind (- L8R Jisolatilrer(el .8); tyrbgine (-Qé&ppheayl@lamr&)(éz 5)3 myptgpph:ma( -3.4).

(-1.8); tyrosine (-2.3); phenylalanine (-2.5);

tjos1oP el vhderstbbd th&tA3dmihd acikl mdﬁrﬁﬂomdteﬂﬁht agather having a

am no acid can be substituted, for. another
similarshydrophiligityavadisnand €ilt proguge e iolegically) qquHraB‘ﬂ'ﬁ d'fnfunologically

al n ilici

vl OSRGOS i b

values @fe ‘&i’thlmet?as Ipdﬁel\wd) $1&)shy}dzt orehwvithio Pl yare partioelerly peefeiredapnd those
2 1s preferr re wwthin 1 are

within £9,% ?EGV%“I“‘QTW%??E‘HPN%%gt hose within +0.5 are

ticul arl f d, [0074] As
0578 mrborion e LGS APIR FORSUBSHERS §aPDD b hon the

n thye | idof sifde- hmple, thei
T

Y,
hydrommarcaphhydmpmymm lehange, sizd, 20¢ tlemike. hBx¢mplary sgbemgtlamsﬁhat take

o o RE el e s G ER 50 B o s n

art and HieRRe Ozfrgfmmé dndi 19sihd} ?lutaﬁlbteadmd aspetatis) 8eriy gidthre@nardglutamine
l'ysine; glutamate and aspartate; serine and threonine;
and asgaraglamamdvahmi lensingrandiisdeuciitd val i ne, | euci ne and
i sol eucine. V. Conjugated Polypeptides [0075] The
IV. p€CespigatedRaodypépdides urt her provi des conj ugat ed

palypept | such

oOFRE: B 3R Bt LAELREFARRR RS polpcigey st
translattétpﬁrotélﬂﬁtpoaﬁ%ptlﬂetsnklﬁﬁ péphc’eb ge‘m&ﬂlyomfethagmnnodlmaﬂ dypn, ahat are

conj ugate. The conjugati on of ,hhe pol%ge ﬂfs Qes of th
linkedip @ &6t QrievaEARY SrOMR A Kot o8 b e Ryt pegHides of the
presen@quenQSH gk lﬁd&oﬂét}igcﬁmte{n@&l cofl %Qtl&?’ and @‘E&fgﬁ'c Qﬁiﬁ%ug‘ati@ﬁ Olsuch as

so contenpl ated that “pol ypeptides of

recombimenqoﬁmnprotemvenftl tnalsaycdntensplated gbatz polygeptidley of the present

1nventpn I}i%bé?e%’gl gngx\)l\om ustir9g t%ghmc\f{llets rfmfci\lw(vln ltcl) 01|1en thtpl%kﬁllrlh the art.

A. Peptide Synthesis
[0076] Conjugated polypeptides of the present invention may be synthesized.
Peptide synthesis techniques are well known to those of skill in the art (Bodanszky et al.,
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[0076] Conjugated pol ypepti des of the present
i nvention may be synthesized. Peptide synthesis
woecdsrusspses are wel | known to those of skill i RCTIS2@6003547
(Bodanszky et al., 18 WD 2006/ 083961
1976: 2991@14 3 . <10y j: eS| . ; .
76’%%#0?@% as eég%’e gté ?Sd e 1?121:1#5??2? ﬂl%gg%?élﬁbh 29?;})03121 ?ﬁPsr,Otems’ 1976.
Appropgiz. protapipyeogionps for pise fire sudhveyngesespsillf by foumd ih thesative texts, as

well Y PRSBER b R ORRE Corkiu S Sy Aghabbcs oo
the seqitasial addMidLbf ond & MOLSarhiy UcMeresidies SRl Rbtected amino acid
addition of one or nbre ami no acid residues or

residues for@Pwing Rapdide ekpinrNaonally, ditherdhe arnine ar sarboyylogrbwyof the first
W eT=Tc) W [ LY 8hih m no car boxyl
emino LR O R P REY, sty Sl DR R e, BRAL Y gy
differemt,sseldctibbly, reamivalslt i prefeytinge grupbis entilized d6i aMghddhEUP coftaining a
.different, selectively renovable protecting group is
reactiyg 149 grauP-rsYeh aydysiBe-aci ds containing a reactive side
ar ouﬁls such as !déSi ne. [0077] Using solid phase o
sIf¥Rksi Ysing salideRbasp ssnthesie apapt exemple. dhe peotpeted ior aldrivatized
ino o4& inHed 3 o [ [ rt .
ennino RO Reefied B 81 SRECEL QB BBUEn 3G SRR Ebosy) or amino
group.pFlet potecting gromppfalie amhmoanti catboay! g@uP dxthen gél@btﬁvellgsremoved and
th tﬂen. sel ecﬁti ¥e| renoved, an the next aminp acid in
© next, amneAFAd, &b heaSPARGCE HBVISHBE SABRISRISAIATE {fRBIOGT carboxyl) group
suitabl§apidRxsed) isGidhiRed SHd trallYd R At REidl ' i
l?egct ed vvlist.h thg resi due al rleady at flggﬁgggq%gﬁ?%@g&f)itge solid
supporgy phdtsr protevhpg graseet thagmjno wp cefboxjlegmmp rip tiem wardved yftom this

newty S584Pa o R ARLEG LRl BB B SRR ten e
and sopforthe ctfed pllithe tétred addgslacidahdheSieeh Bikéd intht ProRk keduRBce, any

. desired aim no acids have been linked in the proper
remaindng, ferpripal apel; sidecgioun| prgtacERgy iawpsafrds balisl gupnept) are removed

y i i t d . .
T e L —
preferabipdeved ofheenpelptei desmethytteazylaed riniing asids. Spetebaiteding group

. .devoid of he | at ed or t.hyl benzyl at ed ami no acids. .
moiei R Bl R B e RS s B boos e pepics are
used. AQIifiGR] daciY MBS b nekidbary NRYIRE R LIRVAE L &S g{erﬁl fnBmolecular

. pepti des are used. Additional reactions may
linkaggsde gesirginconfermatier | bed el sewhere, to form
i ntranol ecul ar |inkages to restrain conformati on. B.

Li nker I Ng. Ag [0078] Multiple peptides or
pol ?be%?%@%‘r@%‘ﬁ%d via a :
H0®T& gi Maltiple paptidesatyiodypeptide, maybdjohsedaia a biologically-releasable
bond %%Leactiv lcﬁi' Cll e vabtléle ljn:l nker or am,po acid sequence. )
* For “@Xaltpi’e’ Eg'e‘%ialvﬁ © AFHL @ SURACIH PRAVGRIS- oF @ @il peptide
linkers SthiteintRde ancleNaYT8itd F&f & Sidyhil f)r)éféré}ﬁﬁilf qo@%ecﬁ&t hdfve within a
within a tunor environnment "are contenpf at ed.

tumor gnygRpMmaRLAre gqalpfgmp}ategu dixepwbary d‘@_msi oflseels peptigle linkem atdihbse that
are clei?&y)%g, Wé@#@%@?}aﬁn‘?&' tﬂl%%% ai1 ,F%%fo{ﬂl&an ggcggrn&éﬂ@ﬁfg%tta?{aproteinase,

of ’a e
such ascalllaggmsa gelatipeieaor BRGRelysih. S&lfe@i@iv}ﬂ?, Peptides or polypeptides may
be io Agoter nagtlvel y, peptides or pol ypeptides nmay be j0inhed

© OG0 A8 agvahlant .

[0079] Amino acids such as selectively-cleavable linkers, synthetic linkers, or other

amino acid sequences may be used to separate proteinaceous moieties. Additionally, while
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[0079] Am no acids such as sel ectivel y-cl eavabl e
l'inkers, synthetic linkers, or other amno acid
weemsdisws nay be used to separate protei naceoBET/US2006/003547
noi eties. Additionally, while 19 WO 2006/ 083961
numefSed i/ RE000 AR hond R AiAe HRES AL 1o a0 BaP Wekessrully be
containing linkers are known that can success %58
emplogpgh tcwmugatﬁ iho tgxuy atogety mathtthx fangating @gyntyderaint lmkers will generally

ent, .certain lin s. wll generall
be p r%rﬁ;elggr P e'% 8@8? Hieinsy qaﬁﬁé)flsh%%gggdplﬁﬂ?%ﬂ?cﬁf’%‘ﬁ g@raﬁemtlcs and
capabjMtias. "EFe b%hgle chilfeaC Rt b&ithia S &BEfide %BISMP ttak Gd &érlceh_‘l?r“hlndered”
ers that contain a disulfide bond is

npl e
are to&‘féﬁP%ﬁF@ syduerfo{heir gepater gtability, ihuivpy thhie preafdntlrcgﬁ@letase of the toxin
moiety gﬁbf togﬁl‘ﬁ?fngh t%ﬁeamel oft érfrngg . Fhﬁﬁen&o@% cegc%lev gges ifj @ccordance

'ease o prior
with thc tigvenfiomotilldre. reEllzddh‘darcmghethe @e¢ lofliafly aﬁ\aaﬂlirﬂgﬁsoﬂ dxin moieties,
includaCoy dance th th t|o Wil be realized

udfr}gr%?uﬁ‘ﬂn?ﬁ%a E%ly%‘?sy %nﬁ RE® of toxin noieties,

q gelonin and a degl ycosyl ated A chain of
r[bg)isﬁ e qonsidgred |98 agsprspligyidrlingghat agp higchpmical cross-linker
th 0 n i s
! “%%*’b?"?gfﬁfki%’é“ o P e i D GAICRS: b B Ble il bregfg somtext
and addélthl kigeers may hksoﬂ»eesmndered)nt ext, and additi onal
linkers may al so be consi dered. [0081] Cross-1inking
r [mglaht Lsslinkiag réageﬁt@ rafe HRAa6 Ubah e Dridasd tHat e together
fun et her _fun %tl onal oups of two different
ctig groype et "V\éog‘ cregt o Pﬁei,uen@ ?aﬁab%@gﬁndaqqaaglaa@ment To link
t I t I ,
wo e Ptettn & SRR B Bl A FAEP S PRITEE v e
that elighinate nawenigdiamopdlyherbpolatiorr f or mati on. [ 0082] I t is
contenpl ated that cross-linkers may be inpl enented
V\ﬁ008|2]t hdt pr cxtmemplamdlthalwreﬁ lofketshay BY Gibledibnted with the protein

1 15 t| .onal -l1i.nki.ng reagents have been
moleciygy 8 e\}EY%P“lﬁ’ge %FHFIO%&I\P‘&?SS&F%% repgfnboBae baga lewtenpigely used
for a RRBOF 8f ifFpREs &hflcflhdﬁhﬁ YorBBr it € of a{fﬁfﬁ 'rﬁ?&'*z a@@&ﬁcat%on and

stabilization of divefse structures, i1denti
stabilizgitignof QIV§ISﬁé§'UCtaW@ identifivatiombs lslhdnilgesﬂes bnd stnecturabsttidied. In the

[,i nk
oL AGOL 900 GRASH B0 558 AR e o

render aB na)ré hueeiapesltaJ ﬁwraﬁo@tﬁh&f&”@kﬁn 1By bj{) @ﬁif)fb\(fﬁr{ggt}khﬁod fied protein’s
fied protelns targeting ca &t overall

targeting F?Eﬂé)élgﬂy oF el pffihcy” melsrogs- Gokene n@ayealsabb@ clwdﬁe,asuch as

d S [ ensht li a th

1sulﬁ&€s %]’fd %ﬁ%ﬁ%?}gg elr%egﬁ%n({ﬂ\ée% haI?gIgarr c? %ﬁ ﬁea%fmlﬁ ghat carry two

1dentlcaluf¢mt>1umiilgrcglps lnlmqumlr mvlmghﬁghlyb&fﬁbiegh 11 1nﬁf1i£1h§ |c@dHs-linking between
ing cross-li etween,_ identical and

ldentlcﬁll ?’?Cg Fé%f %WSWBTQEW%@SOI'O subdwe fft & macrgmolecule, and linking of

polypeﬁtgcw’soﬂ@b&‘éiﬂce birdih kittkbA Hél ﬁ%’tp&%pt iefl&Sobifunctional reagents

ecific binding sites on art ners.
contam@pe:hﬁfgﬁeﬁbﬂmpﬂm@grqupagBylteénng:mivaaﬂage vfhe diffdremtead teactivities of

R TR

sequenﬁall}CtThm ailﬁQE@Mﬁ$,cr6§SQ§iﬁqﬂg rikagaﬁtsceéh R 8RMdIChE&ding to the
hot h_sel e vel% and sequentially. The bifuncti onal’

specificity of theiry, o #GeSs ¢ garfmpaodsulilydeylaguanidinngirdolet lsarboxyl

spemﬁcz gﬂ%%hg l‘jr@yﬁ ﬂ[le%ftl éé fllt::s] Odcnlégt%g t? q%l Cag?%g)%sypups Hive becomg especially

popular because of their commercial ava11ab111ty, ease of synthesis and the mild reaction
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specific groups. O these, reagents directed to free
am no groups have becone especially popul ar because
wohodelesas1 commer ci al avail ability, ease of synPOERIS$006/003547
and the mld reaction 20 WO 2006/ 083961
... PCT/ US2006/, 003547 bt 0 r ' : _linkin
conditGE gt Wik 3 PN O DA o Dotk ek linking
reagent§ O&8nk a Hiinligy amGegeatbe@poipinds: thighréavtivg group.
am ne-reactive group and a thiol-reactive group
[66533] thadARdrhangla Heletobifuatombtiossihkiapatagents and methods

cross-linking reagents and net hod of. usi .
of using dbs -qu)s;sﬂirﬂggg}lg gg@@mssargr ées&gg%cf i@e% %E}_egt_ %%ﬁ‘)gﬁli specifically
incomq?%t‘%é%e%éé ’byf] pelq%ﬂgﬁéé{] ?II& lri'éé ) eyrgtifi]&%poﬂ‘@t &SsBRIELS B¥gents combine a

rence i e cross-linking reagents
nucleofldit® hipdrazide nestdveopitl bi elebiyoplalid meleimiiedasidud, aHowing coupling in

el ectrophilic maleimde residue, .allow ng coupl i | .
one exgBlecRaNOPBIOcB 1o BrtDH) tiobos o Bekiph geg e HloRbcdo cross
link vaﬁf)ﬁssﬁlhl:ﬁc?{(a'l gﬂ)_uﬁﬁ RENRthERkehg foDdbisiakih®pslypgaides hksugars. In

various functional groups and is thus useful for | )
instances osleré | nipartigubo| poERPidessughdas sglanin, dops Rofseopipisa residue

ere a.particul.ar. pal ' (WaTaX ;

3568 00T S8 pRSHBRERLHF naf e bhindE OBl Sonetic o
synthefié Sl deiiiHadgdsaiagienprimaryistquenas tarebesiiliredce,

conservative genetic or synthetic am no acid changes

gﬁoécﬂe REV RN tEEHURE RRoWA D B ait fok itietitachMBftddr conjugation of a
everal nethods are known in the art for .th

polypeatidatrhite nonjogate arjielyat w@pe @‘qtao&mepbmyﬁg&g ii@\@?‘feot}‘et%se of a metal

conj ugat e noief. hment dshdi iR V&ehh€such a
e SOROARRL® Aol SPEE TAARENTER! I g s
diethy R éfRehepadtasveganicl ailgidate (DTRGGNethglenttriaminetetraacetic acid; N-

i et hyl enetri am nepentaacetic _acid _ anhydride TPA) .
chlorom—iwue@ﬁ%ﬂﬁopgmiq%tag@/pgégtgqchkorca-épccp,oc-m_pﬂennglycourgl-% a{%)ic’hed to the

chl,oro- p- ul ide: Ja . b
rl B 01 PALUENTR L AR Sy 08008, e, e o b
referert@). Y PEphépiiics bha. alfabe reactid svithiamidisys@dinahel pres@B@, @48¢oupling

each incor or}g%ed her ei n ?é .refere CLZ. Pal ypept i des red
agent s} aagggar chyde Qragrigfate n%ﬁ%@wltﬁf %%scspélgagﬁgré afg prepare
in the @)eQéHéQ lok Bfdse ettaﬁm}hrg%g&hs asblddb @R AN G tiabeyRakie 0 daUes. Patent

njugates w uorescein markers are prepared in
No. 4,958,948, csrging of brehs semovuis| dchigvedyvring neendslonpbatifadies and the

th an isot.hiocyanate, .In U S P . 4 e
detectfih p RGP uct o igp 40 Tae Rl sind ok 3t A phetyp
hydro:8/beh AR £S ofNbub Hfimid gt Be4-Apdroxypheayngopioheti es are

bound to the pol ypeptide using |inkers such as
met t&}e/l - p- .hydrox%/benzi m date or
N- s feclmagingyeenis 4- hydr oxyphenyl ) propi onate. C.
I 5ng n, 250 B gide is conjugated to at
i @g%{]l 3@%8%2‘5%%8%5%%33‘2%9? de is .ggnﬁ}é%e?ed to .atJ s
least dreadhaging dgenlyi MYoraljmuiting Ksamplesiof| intpginea ag¢ds vgfich have been

.1 magi ng ent.s _whi ch.have been ] yga 0
conulg R e AGE nt PhaE YRS PR apssnt 1o
phosphdrd QLRSS Cablechidhe! chemiRhRsRbE € 96ledulérD| ehrohrphores, luminescent
chem | um nescent nol ecul es, c¢hronmophores, .nescent

; [ u
molecpls.catoainipyrioelsanles. spiojedparides @digapdy. SHEWPSRIPER cl es
or ligands, such as biotin. [0086] Many appropriate
i (986N g Mgen tsprapratk HOAgIng agenie argr nowssingthe apte ah agsmethods for

their e{t&rchment to antibodies (see, for e.g., U.S. Patent Nos. 5,021,236; 4,938,948; and

4,472,509, each incorporated herein by reference). The imaging moieties used can be
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their attachnent to antibodies (see, for e.g., US.
Patent Nos. 5,021, 236; 4,938,948; and 4,472,509, each
wonewrpsmsat ed herein by reference). The inmagi ngCT/US2006/003547

noi eti es used can be 21 WO 2006/ 083961
paramfg%ﬁ@ﬁ%@oﬂdmgw isoRPER NAGAEIHr6més) NYIRF diédatlé isMlestances; X-ray

i'sotopes; fluorochrones; NVR detectable substances;
1mag1ng,ray i mgi ng. [0087] In the case of paranagnetic

ions, one mght nmention by way of exanple ions such

4008Hr ohmthcma(SIe |o|fparamgg@u¢elges, pm mightegntion byyway eigample ions

such a%%tg Eﬁb‘ IP a)ngsa?ﬂg 1160n él” 150n ,FCZ)ED%ﬁ EI:IJ PﬁkF (H) copper (II),

neodyrﬁﬁﬂp |(III)| g&ﬁaéﬂdﬂl )(III)V a/&aﬂslmm (CI0Y, doaddlarithin UGHT), (Jahhdium (ID), terbium
S um

(11'1) and/or erhbiuym
(), dyppeigai. Holmei iy Aot PR ). WP SPestiTam hemépartwulaﬂy
e t [
petr 3]y by P SR, S48 g TR e s i
lanthar(unt (1IT), gdd 1) ledd ((Bnehdesypecially bigmbils@l).h ( I [1). [0088]
In the case of radioactive isotopes for therapeutic
q0088)r di Bgmesthse ofpadibsdive Ollsotopdme fori tferapeetit iand/or diagnostic

astatine2ll, 1l14carbon, 51ghreom {5 hl ori nesg 7 eobal
applicajipaeLRget Migg@sBHPR , 35k4Eer-6 7°af QQ’EU 1Py pghlorine, ~cobalt,
58 h @n,152 3,3 I ellitédl&ﬁ 81, jodRePUMindi
COba%’lwﬁ%gl IronEﬁ Qlﬁu%%horﬂggm relﬁeﬁildbn 6351 rnenl ul(r)rI 188 fum
iron 7%phrIspha>mm reEEm FhuhenitetHini selamgmn 2sviyhyr, teyhmmumra‘b and/or
135l1,4 S of.ten bein referred. for, use .cert ai
yisiur oo e ALES DSHE FEEHRT dufGol Rt SPiGal 11 oghaictum™”
and/or3hEOmOT bRMIRY Sh&H Frefirdd aut & thbRilsw eodgs aed yitability for long range
suitability for long rangma det ecti on, Radi oact i vely
detectivabeRedosssively| Ishelrd amendskurk antgrodiaseotpthe srggent wsatipnmay be
Y. I thod
produdfibheffpi GUIELARE lotldld i honfi.| FET (T HGHEIOR antibodics
can bd ddinaridelsl bohtawmidcsodivirh land/fod iputassimd/iodidp (ahdsaschfzmlcal oxidizing
i odi de qla)\lnd a chem cal oxidizi ng @%Snt such % d
agent {igh 36 RPHHm; hypoeRlotits, %%?P&W‘eﬂ GG RERh SHED a-“s EIHP%“QXI ase.
Intermleaﬁhp cAshdl @ups tl r B HrRh YasEd R iR Bldi BEAYRS WhiCE Rexist as
ten use rad|0|sotopes whi ch exi'st as
metallrcei(mlsl IIOCp(DleQ)tIdO q:rol @aptéptendaamnr@pentaacenc acid (DTPA) or ethylene
Ien 4g¢!§ﬂ£epent aacetic acid (DTPA) or ethyl ene

acid (EDTA). [0089] Anobng the
s conte

Igfe“ o SRS S T et B RG0S mte

AlexaBﬁ?I PXle@éO/AI§@5 AMIER! PYoBipy BEBERY- BEBIPROSBI66EVRODIPY-FL,
PY-TRX, Cascade’Blue, Cy3, Cy5,6-FAM Fluorescein

BODIP‘S’di(IG,ocB@ﬂiHP‘é’-TMEX RODIY - T@%gdﬁasgl@e nBugg, CgBegéins.6-FAM,

Fluorelgg%ra gm%ﬁl b@n&%g ?{%Gé-iﬁgh ¢ I‘E%Odl ' f ! gf&r r%%on E%ggn 500, Oregon

Green TAMRRaciTie TRIutE REGTER hydabtigs @redie, Rl&fdldﬁl(il{e Red aRefmagaphin, ROX,
0090] Mol ecul es cont ai ni ng a2|do roups may al so be
cHET ol stismpthydrhadanine nddy Texas Redt ei ns t hr ough

reactive nitrene internedi ates that are generated by

| 9A90It Mfzieunes aghtaining atide grqughmawmt@rusgd tfaswp covalent bonds
to pr(%‘f}?? rFgrough pr%aét{v%unﬁrehe 1nte?nqu1§tegzthgto a?en% SR 19}; low intensity

ultraviolet light (Potter & Haley, 1983). In particular, 2- and 8-azido analogues of purine

dlamuH:-t

nucleotides have been used as site-directed photoprobes to identify nucleotide binding

proteins in crude cell extracts (Owens & Haley, 1987; Atherton et al., 1985). The 2- and 8-

22



nucl eoti des have been used as site-directed
phot oprobes to identify nucl eotide binding proteins
wonomvossbsicel | extracts (Omens & Hal ey, 1987; RACHAISR@R/003547
et al., 1985). The 2- and 8- 22 WD 2006/ 083961
azido mfeldotiBDRE/ A Ibén ugetl 18 naputickatite bmdhavdnalistofReified proteins

used to map nucl eotide binding domains of purified
(Khatq@p@{ &il.nd 989 kKines et 98P: anch ,lakpq eﬁgaletl%g) an@ggzgf be used as
ol akia et al., 1989) and nay be used as bi nding
mn&nggglﬁ? V Ther apeuti c Agents [0091] In particul ar
v ects the invention, the BLyS pol ypeptides of the
) gHF“ ﬁggﬁFlon are conjugated to anot her nol ecul e,
V\IGDQI\] miy pheicoln asmbe‘rsexf the tﬂvemzxpe tiid BL@$ @nlypeptldms of the present
articul ar cts, ther uti c .agent, ma

. aspe

mventiopage aszmegaé@fi?ﬁ anoahqr S?L%t gl H@Y&ﬂﬁaﬂormdﬁrsﬁ@c&r@pe%w agent.

In part‘?&@ﬁ% @d’c@ﬁﬁ%ﬁe eéu@&ééhﬁﬁﬁ{s?%' £cROGRIc ag@n{” %trH&%isotope, a small
produc an ant i body, oki n€, a chenoki ne, an

molecdn,g mog}mmth@rmmubpx er proaaploegtm agent, af nygng rpovhed, el dntibody, a

0 2] So exappl es of

eytoifi & Hmiiie” Syt hipah s sBnE PEoETmfueg st death, and so
forth. text. A, Cytotoxic Agents [0093] The present

invention utilizes a cytotoxic activity in a targeting

nPbegY! Some @Mnlbles SPBEIapé icTLAY L FEN chsiddan B R text.

activity may be referred to as a toxin. Any toxin is

suitable in the invention so long as it does not

i nt éxf Eywioyie AZEA targeting noiety of the conjugated

ept t

gl'%bgéj Tﬁé &%éﬁ?‘ éxt’?\?&ggﬁﬁp I@éltlgeigda %o%gggacﬁ%lt%r lin Altadof@34 molecule,

and in ppexlifid emhd>dmnn‘!sfth®c5ttemgletaetivm§ehﬂay bl 0€PA$d to as a toxin. Any toxin is

.. . Ri.basone- i nhi bi tor i,ns (RI.Ts).are.po
suitabf 1 B (RFGUGR SBrIBPeioh 1oy RE Bkt BilRais driggting foisty of the
conJug@fba)ﬁW}ieﬁtlﬁ’@(iBf éka%ﬁplé)%a%o RERY & D8t 1@5&%10% R vay iR kbfpletely
g ycosli dase i's able to inactivate
lﬁMbﬁ&é gpyﬂﬂ@@m¢W0ﬁa@@Sﬁﬁb@ﬂonce they gain entry to the
intracellular conpartnent. This is acconplished by
C[|0@34]i n@ibdsema-ighijviiolsfi tdkins IQRHE:I;) ofe pd“tmtddhihitm oditprotein synthesis
4324 in {he. 2 |rre rsibl .
in cofi§et; The edAtals Jdobut REER ot gy o APt alycosidase that
is abl®it0dinaetivtd ebafawﬁlc@nmg@sbﬂes faetomsy Fid senuwh (1 hhaaﬁﬁaceuum
been isolated from bacteria, are preval ent hi
compagiment. s This isppegemplishedeby clopeing ibe myglaeosidiy ﬁ@nd afothe radenme at
0$58S 08
posruoB Zﬁffg ?x %18 %gcsﬂglslgf sﬁlléﬁ) gpe%)efjs%lf qﬁ‘:%cgl)\(zltat%gtt g;?“zbo%on?% Sﬁn%ently by

d1srupt¢1i@lthe, bmdmgam&bfc& ¢longalien 'lfuaersl RI'D4, ehich tHagé beén isolated from
Jinked b glflde bond to B chain possessing
bacterigciip PEFVAIAT iﬁﬂ Ferlentpsn ERnityihes 2t W pwes: Rynesl igvins possess

a singlg ?gfgfgib}?]hde?n&lgg—ﬁtﬁﬁﬁﬁs Ribosdrhd ﬁ‘ i) %‘&Rmfy £ ¢ 1M toxins have an A

, I's antivir a ein
chain, cpmpswhis- fonthet Tyt I prpicipy taeiin ligl BY 2 qlnsklﬁdeehzbnd to a B chain

poss SRR RE R A5 R B8 b a8 s

trlcosaﬁt(hiﬂt N@icBRIYinD erp@ith,U eaiaBlisOAntBXIA §¥6RH, HarRyf H%s@ﬁle-lnactlva’ung
ro
protein (BRIP) pokeweed antiviral proteins (PAPs), saporins, luffins, and momordins. Type

IT toxins include ricin and abrin. Toxins may be conjugated or expressed as a fusion protein

with any of the polypeptides discussed herein.
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with any of the polypeptides discussed herein. 23 WO
2006/ 083961 PCT/ US2006/ 003547 [0095] As part of the
wonRem®stoei nvent i on, toxins such as ricin A-chaPar/uS2006/003547
(Bur bage, 1997), diphtheria toxin A (Massuda et al.
1{96575] Li A®hart1G9R préyent WiSShifort Gostins Suchuburitin, Akhain (Burbage,
oli "enterotoxin toxin A subunléqr ﬁﬁ?' era toxin A
e

1997), iphihiric ‘g AdMABIBIALL: 497 16 apertugsig toxin A subunit, £.
coli en?ql‘llbtrt)%ﬁl Bxinl A sﬂgﬁ‘m{j %pﬁl@ﬁ# fodted shbait M@P.?efuggﬁzbf?&k t@ﬁunac-termmal

cont usion proteln regu at ab
are suldelbﬂrht héns demmxstnated thitaransfyetien vk playmad oontmnmgrth@amrprotem

her t.oxj envi si oned ef ul
regulagbleBnEE Ty ot oh SHARY B WEY SHON BT einopbpfsa” Other toxins
envisidfey| &Susefﬁptféhl iR Prdsertd MaveliBoit XndlodatAkkin, JAMA HeBt Ubile toxins,

ackfruit, Peanut a%gl utini n, Sanmbucus ni

Botuhman aoxis, Heliwxponsetia, Vacbinrarnlackdeb el eanyt agggleiwns Sambycus nigra,

t a f the above therapeutic agents may be
Tetan%gﬂfeég%{iﬁglscwgmt he pol ypeptides of the present

L@ﬁgﬁfol gtalﬁ telpgls*sé))%rsﬁ gléag %fr}ﬁ Bﬁ&e a@oxbei, g{a gqpﬁgtu? %%eﬁffﬁf:ﬁg.‘é %e conJugated

to the tﬁb}l(}}p@pﬁ’dkrst o Ftbsedt hfenRb®t GhNBmel Ms@HKRS it magthrngeerable to
iI't may be preferable to chemcally conj ugat e smal |

recombipprSUE@Iess mbzmmspnotmmcluémg\mmwrmmsafr%hlqrznr@rsms In other

1nstanc%§,oi’f 3‘3&5??%6@ Bl foba%nﬁng s éLﬁsg%P@ lerfﬂll rﬂn&@t‘futl% g{)tluﬂs to the

toxin a mutation t

converddd iwSnalizhig pﬁl)jq&ptiﬂés de@ctﬁﬁd‘[fmreSIe cytotoxic acti vi ty.
The mutation may be present in the polynucl eotide

eoe9Hi Ndn tpaRiculX iehboBimdRag itRphaimesapiides al Bufafif at Atill allows
nunber of different radioactive substances, including

the mplegplsi gbtc‘@p@glse caftotorie astEdtyi n Ehendeptatien rrg'@g, be present in the
tive isotopes for therapeutic
polyndaz:ﬁ;)e%ﬂ?% &5:dln g ¢! 'tcgfi’lg

1 on de astatine2l1l, 51chrom um
36¢hl ori ne, 57cobal t, 58cobalt, copper67, 152europi um
gal [B. uRﬁdi,ophmdhm@uhzsl,s [ odi ne125 i odi ne131, i ndiuni"',

7@@2#% n IBI% pﬁnm%gg 8f aﬁ{ﬁrernte e ﬁ%@tl?\’/G Hl%sgaenrc]:ieé;{[?f(ﬁgdi ne dadioisotopes can

be usddUinEédndén theﬁe@y&r Eida’ﬂlples OEI Qhdtbaviif6Gsoteped e tthdrhpuudid Spplications
for exaa;p 1 pharmaceyti cal s,.[ 0099] The ¢ enm
include ¢ pg#teher a p“}hrom%rs QhJ_Prtnﬁe u%(éb Kr (qhgl. 1eoPPRiat - curopium,

galliu ﬂncl%[lme ;G160 hergpeut iy ﬁdﬁglem 'rSn us%o%@-lo%’snnﬂﬁﬁlum

und or comﬁosn tiont adm i st'er
rhemutrr’@a?ﬁmemmﬁ c%isuiplnur, O&ehmuhhqygﬂ‘e pttrieh@notuteiuagy/, k somarium'>,
asebi oqihermt heg af& ol ves the conbination of a
holmiyp o n g AFTHRYM i 1 %f‘aﬂ?? f-ogi cal therapy. [0100]

Chenot herapeuti c agents include, but are not limted

to - Chebpraasadentickl eonyci n, busul fan,
t ot heC| n, carboplatin, chloranbucil, cisplatin

(B60%)) | Tho dirap Feiuminibare)” Tt fthhey B3 OF JEIERGPUERRS cAncer. A
“chemgﬂ?é&'i)%iccégém”‘% QPR ohESE thgﬁlpghﬂlijbp&mp031tlon that is administered

in the treatment of cancer. One subtype of chemotherapy known as biochemotherapy

involves the combination of a chemotherapy with a biological therapy.

[0100] Chemotherapeutic agents include, but are not limited to, 5-fluorouracil,
bleomycin, busulfan, camptothecin, carboplatin, chlorambucil, cisplatin (CDDP),
cyclophosphamide, dactinomycin, daunorubicin, doxorubicin, estrogen receptor binding

agents, etoposide (VP16), farnesyl-protein transferase inhibitors, gemcitabine, ifosfamide,
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agents, etoposide (VP 16), farnesyl-protein

transferase inhibitors, gentitabine, ifosfamde, 24
wWoRVEABH6D83961 PCT/ US2006/ 003547 nechl or et haRCmAIS2006/003547

mel phal an, m tomycin, navel bine, nitrosurea,

mechldbtheRMES infslpi A% aheEY I8, naveithify i diebaured, plohdyeln, procarbazine,
taxol, temazol om de (an agueous form of DT]

: C .
raloxifencarfgpioifemutexol, iempralemidse (an adureth JPFR et P_,lFIC), transplatinum,
vinbla%fﬁ@%ﬁqa il Strexe, \?ﬁgriﬁf?l@,l Q%9 anS6E oY AlivaRivY 354iaR of fe foregoing.

€ ‘T or egol ng. eéSe agents or drugs are categorized
These byerthei drugscee cdtegorized ibyytheir tiide of acevity within excaHpfo example,

whet her and at at age th affect,.the .cell cycle
whethes] $1d, AT RFG SREe altoR GRlreT iy CHb Telar ACERITEY BRLRTbRey be
characletiBed@Bhdeliton i&?aﬁlify%tdiyecﬂ% Rests iR frerbalherieml BN@, or to
o

] Into DNA, or _I'nduce chronpsonmal and mitotjc i
induceattwpmaséonls asl mifotiscatiengtiong b affegtingl gleih agidssynthests.  Most

henot her apeut i gents fal kL nto t l.ow .
chemo aé’ﬁBE‘f eg.gengT kfcﬁlgt e e nt-osl,lf) %Igﬁwt ?%%%Og{%l i t cra]zglfylatmg agents,
antimeMbolited MRntiaidrb b@fibictcs, Cevrti¢casrssidr hbwhdies,mamigsic inhibitors, and

) mtotic inhibitors, and nitrosoureas, hornone egignts, .
nitrosayesse hoTAFRRGLAECBge FRISClIBRRgUB AFCRPaT TS B SRRIPE P Jepiuative variant

thereoi”a” ant thereof. [0101] Chenot herapeutic agents and
et hods of admi ni stration, dosages, etc. are well

k t Kid L i .

O SRR Bt e T 5 gl . v
well khb@hapeatbdecs! slditdn ithe aResten girasxampk) ahor&oedinanat Gilman’s “The
PharmegqlGasasl Biis 00) RS aigy BEl BonBrUIEai T ihgHeaceutical Sciences”,
incorpba¥&dr&R by Rfekd¥Blin 9616?21‘?% g%jész,célﬁslﬂﬁf e REMBIHRd Wi Bie invention

variation 'n dosage w | sarily occur dependi ng )
in ligho nf theelischosdiesihoreimf Some vaudtjaacn dosigegvillrresessarilyTiseur depending

persan r onsi bje .fo dm njstration wl.l [ n. . .
on 5580 HERBORRIE! S el e bt Sty ARrcion win,
in anyleReity déte@hing tl Sptopriarcdaat €6r @€ irsddeididlisabject. Examples of specific

chenot herapeuti ¢ _agents and dose regines are al so
chemoghesanentie aeenss anchdoserregimes gt alag dessibechberein. fokeryase, i @f these

s R HERLLEE D58 EAITONDE g BTt s o

her
agentsSikhy lbecdisad biy easkiflet aaisapdadi 4 ispecifid pativnt or appldationt i Amy dosage

. Any dosage, in-between these paints, or range .
in-ber s B ot 1 RIES CRNAboTBoPdd 1t BEPSIelioebe of g in the
inventigavention. 1. Alkylating agents [0102] Al kylating

agents include but are not limted to: busulfan,

chl oranmbucil, cisplatin, cyclophosphani de (cytoxan),

dacar bazi nel. iAlb¥fating@gentsechl or et hanmi ne  (nust ar gen),

afpdoZe! PARtyARing! dpehReichide bas RRCAS lithft&Ukd:tgaIRE chidtambucil,
be used to treat cancer in conbination with any o

[} ] . ne .
. cisplatyy, neycéonrbpsphiaatide al(Rytpxan)ng dagpebazine, s dfasfanidghi apchlorethamine

(sl BREReRRRR I, sl PG BBl yod to et cancer i

combibatfdnuwitbungont of mdrblof these alkylating agents, some of which are discussed

below.

2. Antimetabolites
[0103] Antimetabolites include but are not limited to, 5-fluorouracil (5-FU),

cytarabine (Ara-C), fludarabine, gemcitabine, and methotrexate. Purine analogs and related
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cytarabine (Ara-C), fludarabine, gentitabine, and

nmet hotrexate. Purine analogs and related 25 WO
waQos/888961 PCT/ US2006/ 003547 conpounds i ncl BA&USEE/003547

are not limted to, mercaptopurine (6-nercaptopurine;

compAmiF) inclubl®li BUARI RE: (ifrifel] %%@c@&b@ﬁ@e g(g- ercagtci%lgine; 6-MP),

. pentostati'n (2-deoxycofornycCin). "Mercaptopurin
thiogupniag (Grgkidguaning i@ dndmehtesiptind?2-droxpoefgmenin).odyiércaptapuine has

ven GG B0 Mo BB, R0 0 2 i

Thriogiaaine|has Hedrcuded UK €Y tBeatma@ifQutly BANRERHs labute QMRN8 Mehikemia,
chronic_ lynphocytic | eukemi a. Pentostatin has been

acute lygiphopyfic lsyjeqmia apd ehronicdympheqytie deukemaa kReritestatimijas e used in

s SARGELE85P 0L RS VRIS U 4 AT ke

Mitoti¢ \ighibdrs ibendqdei eempbaadctiaxd] etopdsido (VP 16)ntengssideepaclitaxel,
vinecristine, and vinorel bi ne.. Epi padophyl. | gt oxi ns .

taxol,  kiblasing | SHpciEtg o s VBT A posk BBORsRAYURIOKES  include  such

compolad® hsienipdside d8d W] 62r1RxBRE ihdlfe 1A a?@nc??glfﬁgl%&qtg%oalﬂ)gﬁnds such

as docetaxel and paclitaxel. Vinca alka s 1 ncl
as docgtagel angrippslites!. a¥ingh pilabeidy ineludvisByh cempowids as ivintilastine (VLB)
3 itunmor Antibiotics [0104] Antitunor antibiotics
andwﬁca{%/s@ﬂ%'ot h antim crobial and cytotoxic activity. These
drugs also interfere with DNA by chem cally inhibiting
enzynmes and3.mAmitumoerAmtibiesiesng cel | ul ar menbranes.

T a % . . i i e Koim.

1708, 206y UARAEPIERD TSR 05, ABRYIREE s s
drugs alsednfenferen withr DalA bpfchemiadly sinhibithgpeesnet it inftustBror altering

1l lanti iotic% i ncl ude, but_ are nqot limted Eo,

cellulap memprancs. TheteaeBgta 10t PhaGBPGHS 89 Hhey uk inall ehases of the cell
cycle. (AGE] BBY aleWideR! UsEABF Gl Varieh) 1 ! h&Gl dhtibioti
.y W del ygyused i_nl?lcl i ni cal seﬁ(i;f;%ﬁ?%ér: E% n@?ﬁ%ﬁ%ﬁﬁi‘é’tﬁ?&ﬂo@mbmws
includgye Pt serenat himéted otep oblpeyejenelretinomyaire  daumionitsties etbxorubicin

B YA Y TR M

the trestheapbdhecopigndrilige coh@buidieénatally atd Rl EBRed tHr@u%'j intravenous

.0r slow the growth of cancer cells. Corticosteroi

boms‘ﬂl?f’%ﬁégoéajh"i ncrease the effectiveness of other
chenot her apy agents, and consequently, they are
frequently gisefhriddnesOnbi nati on treatnments. Predni sone

ex ml;[t hasong are exanpl es, of corticosteroid
ﬁg?ﬁlﬁne?f) tc@i@gﬂl ﬁP%‘?z}?ﬁi cangidgredchemotherapy drugs when they are
implentBnEdos il BEESWRhO BRWERBS 8R1cEr ¢l d CRKYIREREAS Bgfn?(ﬁﬁs can increase

acetate, and megestrol acetate have been use
the effechivernass o ptheneheairdlevenyr daenisasmdl domecpiently, B¢y mvg dreguentlyhused in

. [ il rol and ethinyl estradiol have.been .
combn%iigg ?%aﬁﬁgalﬁ%:'ergl%ghlg 1% 81 bq%ggg?%gsr?ge B amples of corticosteroid
hormoukst i est rogens such as tanoxifen have been used in

cancers such as breast. Androgens such as

ggléﬂn@E ts :gﬁig@stﬁfsosﬁicﬁ MR Ry ROy phd JONYIRSEBEORE MAYBx S esterone
acetate, and megestrol acetate have been used in cancers of the endometrium and breast.
Estrogens such as diethylstilbestrol and ethinyl estradiol have been used in cancers such as
breast and prostate. Antiestrogens such as tamoxifen have been used in cancers such as
breast. Androgens such as testosterone propionate and fluoxymesterone have also been used

in treating breast cancer. Antiandrogens such as flutamide have been used in the treatment of
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in treating breast cancer. Antiandrogens such as
flutam de have been used in the treatnent of 26 WO
waQos/888961 PCT/ US2006/ 003547 prostate cancePCT/US2006/003547
CGonadot r opi n-r el easi ng hornone anal ogs such as
| eupr ol hde have. L ; | ' r have been used
prostate 4By GERAAFunFRAHE B LUBR) HIR 10T:BhG
in treatBld§®dtecafy¢r.agent s do not qualify into the previous
categories based on their activities. They incl ude,
but are not I&?itﬁd to,jg%aiinun1coordination
conpl exes, > aNbHELRRIPEIAFEBY substituted urea, nethy|
HgLr7hz i Svenaletremaghdrans, agediseloaiot gHalify antodhpprexioys Gategories based
ansacr.i ne

L- aspar agi nase, . a r.et [.nai
on theipagiitics FbEoRERG, Pare o il €, hARhfip dordiiSlompleres
anthraceREMONW) dabRTtited Misdal, Yndtis | gt edirer deivative) aidrmal cogimal ewppressant,
and identified has having a pharmacol ogical activity.
amsacriigc h-asparpeinnds and eilodys and deri vatives thereof may
be, isolated froma natural source, chemcally
synjhag onbi nantly produced by any techni que
knoRh%ggﬁﬁﬁgggdgfﬁskill in the art. Natural, p{oducts
i[At08)de Narutal pradugtsr gensrally rafer 4@ icempapRdsi Qréginally 1solated from a

antitumor, antibiotics, . 9 ' i.cal h ds,
v Gl 030, GRS oY MmO RAORARIGE s somoonmd
analogP! AR defit@lvel dgerd mayee, nablated! fiogent satinalt seane, chemically
inhibit either protein synthesjis required for

cell...
synthegired e wpaompingnily sragucadhBY agy Eeapigue HPPWE 1 thqssB é)%ishllcm the art.
h | &S| ihRibit6rs! MHthbPAibiotics, enzymes
N RFGGE AR L8 LIRS bRE i, v
and bidlegicslasipdase madifietsaxel , taxol, vinbl asti ne,
vincristine, and vinorel bine. [0110] Taxoids are a
CI‘}?M ofMiteliaimdibitesTieimd plis allalads ndntheheatbeal lagerfts that can
~__.the ash tree, Taxus, brevifoli.a, . Taxoids .i nill ude bu% during a
inhibitzgithen Brotein iy pibesis seRRp dom 1é‘hﬂ,sﬁmag’f BHRYS 2 Iy ORRgie duwring
i . it | Rii infi icludeatordegnte, docetaxel,
Spe“ﬁg?@a%én?;ﬁﬁb‘? Sﬁé‘?hgt@ﬁged%W%h%ﬁwg%ui#gﬁa] oi ds) ,alﬁd _
etoposptec(WiPtL 6} tertiposidss padiitaxebftaxelcrivhlagsine eeinciisging.1qnd\ipgrglbine.
al kal oi ds area type of plant alkaloid identified to
hpev e0]pharaeicie utd € @lass af telated yomiidues isedatediGoguidl bark of the ash

e, Togph Pl o T BERSP oA N TEHST FERPOBYS T o docetaxe

and pAUIERAL APLORaRl MRLY RERILER a2 GRE Widtifict ofthat used by the vinca
Invention 1s the use of peptide mnetics. Mnetics are

alkalojuspariddeomotes dhanissgmblyl o enibrotibutest  nmimic el enents of
protein secondary structure. See, for exanple, Johnson |
ef01al] , ViRepikaleids Feratyp ofgplaasikaleid BlaTiBeirohoephanmeeutical

. .PHARMACY, Pezzuto et al., .Eds. n,. and Hall, New
activityo TReY s SosROpROPa BtRERains g o apay BREsTor
underlying rationale behind the use of peptide
m g i P§%t:id3e hidbtiéshe pepti de backbone of proteins
C

exi sts refly to . . .
[0112] Anothery embodiment for the preparation of polypeptides according to the

invention is the use of peptide mimetics. Mimetics are peptide-containing molecules that
mimic elements of protein secondary structure. See, for example, Johnson et al., “Peptide
Turn Mimetics” in BIOTECHNOLOGY AND PHARMACY, Pezzuto et al., Eds., Chapman
and Hall, New York (1993), incorporated herein by reference. The underlying rationale
behind the use of peptide mimetics is that the peptide backbone of proteins exists chiefly to

27



27 WD 2006/ 083961 PCT/ US2006/ 003547 orient am no acid
side chains in such a way as to facilitate nol ecul ar
wonom@roasdsi ons, such as those of anti body and aariugems/003s547
A peptide minetic is expected to permt nolecul ar
orient hidffy ?ﬁ? 'sf?l@schﬁing‘ih Alictt @ WditasRt faEikatdred 260Ul £ intbhREens, such as
principles may be used to’engi neer second generatjon
those wblamtibbdys ahdvantigenanyh afeptidie hizetieals PrRAGEAL [ Peppitt melecular

. .argeting peptide isclosed h j t, W

imteraclRi SpuRP RBF BOLE aylsclft ol PARSbEs miioe b FoleBF cecond

generatifd 13blebiles MabighnRAPOSH HRNhsturdl t propattibe afethier tlpgaingopeptides

) make anti bodj es against the identified targeting

disclogsd pereirn dubwith plieted apd epngrprovedehamspiedfissat e t ar geti ng
pepti de or receptor, or portions thereof, may be

coupd efnyi d, bound, conjugated, or
che%’cg Pg@?ﬁked to one or nore agents via link

inkers,
piO133]i nite cettain embedinety, ieaan bt deositbiets, malks antihegdicp @gainst the

.. .perfornped ch that | spesi ] . L val :
cons 5 STBE a0 oL o AE he B bt o receptr
or por§shél théreak ehaly it couprdBdrdedsbounedeonjugated, pr elpariedllysiinkefl to one
these conpositions, are famliar o ,thos o,ﬁ Skill in P d
or moxetpgenistyinHakEhAALIFESs OF SHBfABZFOAMIAAHSst TRE P fegperiorme
such tEW?rbis?ﬁégifﬁc&s multivalent IRBRWY ¢alcint RCHRRBLAEN. e 1t is further
referred agents are the carriers are keyhole linpet
envisidredohy@athiermétkods) used inothe meerseatiom off thass eornBSons| ¢ Familiar to

The term"antib " 1S us tq refer.to.an ntibody. :
those o1 Rl e GFtoatth o e Sishir dot EmisifhaR o Al Whisges, ce.
pharmh&%ltiHﬂléﬁ RAHNdy freamRat sodie hrasthtakarrietlire keyhole limpet

F(qb'%é, single domain antibodies (DABs), Fv, scFv
hemocyaningKéHleabavipg serugrabymia (BSKe. Techni ques for

preparing and using various antibody based constructs

aj0d 14} agireriersn Hargibady’l iskusotho faferttheany antibodyelilssmplgeule that has

reparing and characteri zing antibadi re.al Ny o
an antReE BB n PR EEREY it BRLRRE RN o7 108, Kk, imete
domailYBaiidbdieSQUDAEH! FRY skiay Qﬁh%lba&lQﬁrﬁtf&D,yancllQB@;Iike. Techniques for
i ncor por at ed ereln by reference). G Cytokines and

prepar ysies v4ripus sptibedycRased consimps gnddFasaients; arggyelgown in the
COUP o Y
o ML S0 Bt R BLARETLY ubREc b AERTILE hOpRE s
e.g., AntipadiearA tliabstacory Sdartual, alydd Spring ¢Havste, Labotatanye 198]; incorporated
L m't(?ed to, cytokines, chem kines, pro-apoptosis
hereintbysetsraicghd anti- angi ogenic factors. The term
"cytokine" is a generic termfor proteins rel eased by

one ¢etbtopRUindt diethoidé&gh act on anot her cell as
intercellul ar nediators. Exanples _of such cytokines

| S e
al0d 15} npFoRetiads empodbReniedt Mgy die fesiiabledPscodpts specific bioactive
t [t A i ; .
N
agentshiaclnme ehut renmdtHinoimad to, bytokineg rehembkitvsr prorgyopersts factoinand anti-

. growt h hornpne; parathyrai d hornope; thyroxine;
angiog AP IS. ol B GBI ORI, 45 Argonpio RERART Arovgns Egptsed By pne cel

popul PR aSisDabihdrell 4ifteRdeilidt #etifdors, Examples of such cytokines
are lymphokines, monokines, growth factors and traditional polypeptide hormones. Included
among the cytokines are growth hormones such as human growth hormone, N-methionyl
human growth hormone, and bovine growth hormone; parathyroid hormone; thyroxine;

insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating
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28 WD 2006/ 083961 PCT/ US2006/ 003547 hornone (FSH),
thyroid stinulating hornone (TSH), and | uteinizing

woaomsms®e( LH) ; hepatic growth factor; prostagbPandispos/003547
fibroblast growmh factor; prolactin; placental

hormoﬁeagfs‘?ﬂ yréﬁ suﬁﬁl%ﬁg 'I‘lorﬁl@ﬁ@g IBC hb 11ﬁe1ﬁ1@ﬁigq{orm@h@ (laE); hepatic

mul | eriran-i nhi ting substance;

growthg mmbmrwgﬂg&ardgg olthrablest gropdh ofgcto;, nProkscHn; a@pmtpln Factogen, OB
1rotemt ﬁﬁ%ﬁ%ar Sﬁ)g?sogac%f%hag Léga\;(\lt/hbgtggwgﬂ?rggpgﬁ%ﬁg ﬁubstance mouse
gonaddWdpid-Bssoiht epeptidgr oinhibif;aatinin; vasaraf endotheliajr growth factor;

fact (TGF h TG-- dT
e s PO sy 1w A e

transfo?xﬁ{n%? é g}wﬁ-h %agyors E’é@ﬁg ¢h ap &%{:Fgc? gﬁg Sl"ﬁfuﬁﬂ r@(fs(hn—hk Eovxétpsfactor-l

and -TI{ Q?ﬁffa)}% )‘Tﬁﬁé&ﬁ&ﬂﬁl@e Efrork Mnfesieydns Ghenal iagyfeeon-o, -, and
F (GW CSF); and gr anul ocyt e- CSF (G CSF);

-y; colony esrtinmlkmr@ fe(dtcbxs)(GﬂFsh ‘saeh las- macroph_agle G pHHM-CSF:- granulocyte-

macrop}@gg-PgFLq_G%\i[Zéé'ﬁ)t alicggraplﬁlociﬁe -C§ &Cré’SFb 1n%geulilﬁsl @Irs) such as IL-1,
IL-1 al}gha 18, oL1F3, &-6S5F -5, Gt6SE.7, -39, BPDo, Ki-11) lLQHndLOB IL-14,

3, angl ostatin, thronbospondin, endost at | n,
IL-15, léet@slilsl 7,48+ 0%, bHd G-ESFAGMEHF .h-foE. ERQ kﬂ‘felrgﬁld or FLT-3,

. 0 i ncl wde r [ C
anglos h%%lgla IOH %t g‘r%:dg) 91{11"? 11“?“0; ngépog@tf%crt%{ %rglolgg] l‘?f/s 'g%? Ihe:rem the
term c?ﬂ)%iﬂé&h@lﬁﬁés piotdihe froa nat&ra$ goresicer frymotecodbinant cell culture and
Cyto es may be enpl oyed that have .stinulatory
biologigaly W’Q‘S‘F eﬁiﬂlvta}?&fs ANV REFHEFHAIVIRS y activity, and

|n s eci fic enbodi ments a conposition of the invention
pkines neaye bofemplayad. that hese SHRBHPRIN BN T dhatyhaygt growth

as ch I [
inhibitdty gef %Hg ac}tnh 1@%{)@0#& 'ﬁ?"n‘%‘%‘é{’}g fdtecgs :665{18? 8 e %ﬁe‘h‘uoﬁ @tiliges one of
each. advant ageous to express a particul ar chem)kl ne gene
in conbination with, for exanple, a cytokine gene, to
eﬂb'l #6Ice Chamolkifi€y dnermlft achfas @hfravatiraeThiite t6 Yedreimimmune effector
onponents to the site of treatnent. Chenokines

cells tp k¢ itk of phameliae ABATeISIOR t Bdmeh be RANAMEAZCONEA X @ particular
chemo\il{wn}%l Qg@e iV &n}blﬁﬁfoﬁ withd - &ng{(ghea c%kkdeeg el ti!os @hhance the

recogni ze that certarn Cytokines are a known
recruitirenh a¥ ethdrenmatte aystamntcongfohets go ahel sa:teucbfdtrmtmontbe Chemokmes

inludr s e pBUN E DI A oapts PP, &ibuglo. e

skllledceﬁjtlkarpﬁlﬁi BocokRiz@ a8 &Rhh cftokRfcd GRS Slsd RhowR i hhve chemoattractant
moryoni ¢ devel opnent, maintaining honeostasis in

effectsaecmdl could; asnfessclassHipdsudpribe sirmehemakivehogenesi s (Ker r
et al . , 1972) The Bcl-2 famly of proteins and

2
i rrpcﬁ lﬁ%ﬁﬁ??ff?orés} de??lTDQQHPnSt rated to be

regu ectors of apoptosis in
ol e?] SyAlpepuasm a'ﬂﬂpro@tdmrﬁecplcelﬂ cleath, o scoessental process for normal
asso%l ation with foll.i cu{3 rol n‘gshoma, ‘ﬁgaés a .
embryGhigmIREHeP e MRRIERE { BPPEOTATodpt LD GHECnAlhcTRgessing
i PR \éﬁbl 1197 S’Pl?é‘E@l-Z PanthlyY 6f S8 teARORINORELiRE prdtakes have
carcm?%n 51SHF et al )e 5, Ceary a}ynd %EI ar, 1985; d 1e)zary
been demoagbtrated 98 be 1mm9}'tamtoltegulgtora|and efifogars of apopt031s in other systems.
The Bcl 2 protein, discovered in association with follicular lymphoma, plays a prominent role
in controlling apoptosis and enhancing cell survival in response to diverse apoptotic stimuli

(Bakhshi et al., 1985; Cleary and Sklar, 1985; Cleary et al., 1986; Tsujimoto et al., 1985;
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29 WD 2006/ 083961 PCT/ US2006/ 003547 Tsujinoto and
Croce, 1986). The evolutionarily conserved Bel 2
wonois@sspenow i S recogni zed to be a nenber of actasedog/003s547
of related proteins, which can be categorized as death
Tsuj im%ﬂp%dﬂl?ocg r 198%‘5 atrihe RVLRAGRIr Y %ons[epﬂe@laicl SURSRGY 8B i ecognized
| scovery, it was shown that Bel 2 acts to
to be asmqimbf&sﬁ adhh]llly o eelahdtpmtglgar\él@w]byarabﬁ/ eatpgarizedps death agonists or
|nuJ|. Also, it nowis apparent that there is a
death%ow of Bel 2 cell death regul atory proteins which

share in, common structural u
THELY i FPsrBiint ol ﬁVC%@%éﬁvaﬁe@% D05 R oL §supress cel
death tﬁg%é}@& bg%%ﬁé (ﬁ‘sfﬁﬂuﬁr Aflb’d" Gltﬂdes atpPaI%ﬁi that thé®-ig a.family of Bel 2
clW - or counter act Bel
cell deathf regulaiaoy m@tdlnp mv_i'rmh ehftre fith Gomé@prﬁh(llémgal anggsequimgg homologies.
Bi d, .Bad |
These Eﬁﬁeﬁ?@ fg{bgg n?é%tfeasdlgav?%gal}f }I{qoynctgs%glggb@'syss %fr@ﬂeﬂ‘%ﬁ&tf&lb %o Bel 2
(e.g., BAXPABRIW, BelSiNelsE-Al, Bmspasee@teraasma@mmm and promote cell
caspase | Cal/ b, for exarr(gl any granzyne, including

death (grga,rl?zaycnﬁah ik, BirarBigdnda H?\f%i‘im)sxarrpl e. [0119]

Non-limting exanples of pro-a OSIS agents,
cléxmmmya!redtpmohc agetigalse e@#ﬁ‘f Fnanyp¢asgassy including caspase-3,

caspasa 2¥ g%sé)lage% Iccgagsigéjsd% ,%r %Egp% !l(ﬂ\/ rﬂég?ﬁ%ﬁﬂﬂorgpéﬂx %ﬂaﬂzyme including
granzytrﬁ‘dé‘AQ@fgraniym&Bglf@gﬁﬁmld nhl b| tors [0120] In certain
enbodi nents the present invention may concern -
a@dTig) St Nn-IRithfy exladdpiat bmﬁrombt(ﬁﬁsag’bhtsacdiﬁdnplated within the
anti-angi ogeni ¢ agents, such as angjotensin
scope peiheipiesent mff¢rﬁmn@@udmgr,@@mldlae@agqjmasmeHB@eHe E%IPAF&P@PIH ora
t e netal | oprotei nase inhibitors,
combl?%%e 4en?(g)(ﬁjsre{ﬂe &fbgrl eukin 12, platelet factor 4, |P-10,
Gro-B, thronmbospondin, 2- methoxyoestradiol,
pr olli fAn'gmgemlcanlaﬁitprsot ei n, carboxiam dotri azol e,

%Qéfp ﬁ/a 1, eeria nﬁl‘;te%lhg%lgﬁfﬁg&tt ﬁ? 8&%@ ‘? glklgﬂ %{aa]?/ Sigeern administration of

targetlhg Rpiids] ditabhed BNElidmbapEnic WEKntBS Qlchck Iaﬂgfota@m,% fMminin peptides,
Lirnom de, thalidom de, pentoxifyllinpe, geni lE@el n,

fibrongutip. perdidesnplosmiRORR agiaior: ikihitors disses Mmetallapraisinags fphibitors,
mterfe?é)rgOf %%ieuk‘i’ﬂ n‘fﬁ' sl 2fet Bl EGVET Np. 10[?‘%1%] The ?‘Eﬁ)ﬁcgféim, 2-

m nocycl | ne. Dosages
methoaj‘fctelsfr@dlo] spdlifeeintrethtddo pchﬁelm ra:gthmiasmﬁ’btmazxde,e th(au Marimastat,
Sciences" 15th Editi.on, ter 33,
pentosel pakyeulpba. ngioreisiia Far REBSTEFP 18%5% Stbifoin 4,
PNUlﬁ?fﬁi%s aerK Yroasi fﬂ%ﬁl%ﬁfj'mﬁoﬁfﬁet halfeREdd, 'Mtd?(fi?/llﬁﬁ genistein,
subj et being treated. The person responsib

TNP-45@m amidestatin,i paclisixel,, awnltlanytnglvé:ntm disloéavint, neinetigine, bleomycin,
e faor th i ndi vi dual subject.
AGM'@%?@&@%‘F? fag of an‘a’ﬁfﬂ? stration, preparations

shoul d neet sterility, 30
J. Dosages

[0121]  The skilled artisan is directed to "Remington's Pharmaceutical Sciences"
15th Edition, chapter 33, and in particular to pages 624-652. Some variation in dosage will
necessarily occur depending on the condition of the subject being treated. The person
responsible for administration will, in any event, determine the appropriate dose for the

individual subject. Moreover, for human administration, preparations should meet sterility,
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WD 2006/ 083961 PCT/ US2006/ 003547 pyrogenicity, and
general safety and purity standards as required by the
woDdeBsdece of Biol ogi cs standards. [01221 DoBeT/US2006/003547
any of the above therapeutic agents nay be determ ned
QNG M dy ) Fdoik 2fdi FBAL Office of
P yrogeg}é: bt?’og?%% Eeraggiéf{;ﬁyn%ﬂ& Bglﬁgg%%?dagﬁlgﬁmﬁgre??ygbout 0.3
Biologivgstagdards. about 1.5 ng/n2 to about 2 ng/n2 can al so be
adm ni stered. Alternatively, about 0.1 ng/nR, about

qoL2]ngboses oflampds e Aéoveghe@pewicaigents niey beglet@mineddytone with
s 08 Rt 8,50 TR 0 By LA 24 v s
0.3 mé%?, JFOHoBBe 1.30R8An*200b30f M ng/AP QA alsodbdBdHitist@b@UAlRribtively,

n2, ~about 6 ng/n®, about™ 8 / hn2, about ng/ n,
about &bong/mi,oahwtrg/l%ﬂngfgé, ai@uaa.lép@g/ggf M@lbOdés@g/m%A about 0.2 mg/m®,

ion _proteins. [0123 ad] t I 2
svou S B8P S AR5 SR P FORP IR Hehpout 1.4 moms
about 18 h@EHP EfboBeDemad/hy, dvwe2 3lhg/ar’, sbontb9trapii’abbqn6tmgim’, about

of a targeti,n peEt ide, |jnked at the N ar
8 mg/ngs, pbouHoTgm s epont 110 gy mg/mp oney BhabFPPICRIEES Apse-

pol ypepti de or proteion. For exanple, fusions may
VL. dFylioypradeier sequences from other species to permit

t ec ' i . Ln. . .

0724 AR DO SRRl Bk o i s Tose
molecdldgpéricealydfavantl or msulbbstdrtigl patiby ofie targaingqentids, limbedatdbe N- or

an antibody epitope, to.facilitate rification qf the
C-termpges Gy bk morHon PR g ofpeBs & atgions F Bk 5. 518 may
emplo?ﬁ@&de& NEqldh8é O Rrokt Bk Apedid ko fp@ﬁﬁikithétr&orﬁﬁﬁﬁﬁaéxfggﬁssion of a

e extraneous pol ypeptide after purification. O her
proteitusiaf al hdterolagaus i hesi. ud dnpthaki usgful ofusfoun éndlusieal thaopdditien of an

. such active sites.frome . 0 ' . .
3 A5 M3t S5 0 LS AL B o
fusionr}?ﬁ{eﬂﬁs Indlsipn @ff & cleavagaidi aredit sear tthe fhisisn guncpvotveillnfcilitate
of the instant invention conprise a_targeting peptide.. ..
removp ¢fdaeiextErngouRAESELET STRTRIEERN (et pl fu%zfgﬁfgﬂage linking
of ﬁmg{i?lﬁﬁ AbfallR, Qﬁchpgsogdtﬁﬁzsiﬁap ?xton{"éﬂza}{i’ll?ecs', gfﬂb%ﬂﬁt?dlﬁgoﬂlﬁh@ cellular

usion proteln Inc e cytost I‘pt el ns, . .
targeting sigohldal trpnsotembrane pgmnapbpprefiredagdodinents, the fusion proteins of

. anti,-angi ogeni ¢ agents, hor. e t gki nes,. qrow h .
the insiat iBYeCTOR EpMPHES IGEInS-RPRPTIHE Bk P Hiersiigip Ri<getn or poptide.
ExamiiBd bPQ#i6iDs or GRiptid&Nthat RGERS MeoBioRited fto ;Efﬁéﬁﬁiﬁf?{otein include

l ectins, MHC proteins, cell adhesion proteins an .
cytostiicndiragingr otydegidal Preisias.euaePeRiosp e agIS, neAlaANgIeSeEC  agents,
Lim¢i and jt.i n a t W, TR :
rormolhd 0Dt B ST IRt B 56 WMo
antigefis et &horC protéind) eenziymeqr leotin, eHIO pevteink,usélbadimsitre proteins and
. .. conprising a targeting peptide. Mthods of generati nq
binding pspiginspr ices AEAmAPIES i1 ROLARARA 1 e fiiiae gnd dis| qonjgpplated that

withintb '}E}fec %éec%‘ﬁec gf’ Ghe 504t NHv&RBn bﬁéﬁlﬂ?% ugRd Rgc{t&ﬁ o IRPRYE could be

at ttachnment usi ng ctio
incorporapsksinto mkfusign reaigentempiisingle tagetng pypiidees Mstlyfdst dfegenerating

. _conplete fusjon protein,,.or by attachnent af a
fusion SEeIRiER Gt WHL SRR TE HESS DERRILE HE ShoPr BB Sy broduced, for
examp?& IBYE RAEEMRAL QhdMehdnb &i1sRRC BifchomBRAll El8sQlinlBh®t8hdbnts, by de novo
foll'owed b expression of the intact fusion protein.
synthesis of the complete fusion protein, or by attachment of a DNA sequence encoding the
targeting peptide to a DNA sequence encoding the second peptide or protein, followed by

expression of the intact fusion protein.
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31 WD 2006/ 083961 PCT/ US2006/ 003547 VII. Synthetic

Pepti des [0124] Because of their relatively small
weiam/ostdse t argeti ng peptides of the inventi onPCTAIS2(06/003547

synthesi zed in solution or on a solid support in

i.th conventional techniques. Various
VIL }ﬁ'glgﬂnegﬁclrl;e%ti\ﬁ'e%

c'synthesizers are commercially, avail abl e and )
dat24je Bseusé of theic colniieatc smell sizeithe imePing replifes ofdhe invention

for exanple, Stewart and Yqu 4), t . :
can e s Soee . ol or 0o ML ool B poccl AR, v cqmyentionsl
technidut8 7 VarictdalitohiEe spahadiads ey ainimbitiallyefvailshle end Shobe used in

pepti de sequences, usually from about 6 g&to 83 hiJBS 1
accordansesgittalmon Boterels. Sesnfosexsapli Pyl oqupgd 3 g et al

. ( a4 N gifed herein b
swsEiRay, NS R ELY, o£C SRIRIDR oY e ool gatcd pern b
refererRBC SHeR ppidpidqdences, ushelly fromndtionh6ivp toiabser 32td Jheamino acids,

e oG 15030 B P SRR N ooy

eRdidyb@ et § aBLIBoti RN se§¥dNcE S lencYillds! a pdptidt @f Fhe invention is
may b%ur Pi‘ycati gn_ [0125]0V\hisl e some of the e_rrb% i ments  of
insertetiHato anv expressioni yeetsiry anseroredi araransiogtedtinionan appyepriate host cell,

l.hventian in.sone enbodi ilizes nmethods and

and cub}végegls‘g’g J ?05‘9&‘8&? P?ﬂ%%gegfogg)?%g Seslyc;r’{ls i ncl udi ng
reconbinant proteins. Generally, these techniques

VIIL iﬁ'(?&?‘%)é?“ré'{‘cag'ﬂé | evel, the crude fractionation of the
CRitbs) ar Whild esmé wfplk yejoditentand theinyotippdptilde recombinant

fractions, Having separated the pol ptide from o
proteins; e inyewHia iWssond, empedinsast liltég%fmqt%ﬂpdgraé@t PrRgsssgsefor purifying

proteir](;:)s;,J ér%cﬂrﬁ%r%%chﬁbgﬂ?{ééﬁ@ﬁnsq hEeRmLs ,r.tﬁ&@itgclﬁiﬂﬁl_es involve, at one level,

ore niques to achieve partial or .
the criadenfrheionatioir of iheadellolar (moitiewtw pbiypepttidenandonon-polypeptide fractions.

. h [ .. Anal yt cal th ticularl i, t
i SEEIETS SO e RSP (U ol o v
furthelcgllﬁx‘?ﬁ@f Q9h2BROmBOPFhPIEE QR eRBHOPRYrQH ®RBMYiques to achieve partial or
p

yacryl am de gel el ectrophoresis; isoelectric .
complétocpigifingtion (prmputificationl (o hemppereds}). niralpidcabfmethods particularly

. urpfyin eptigdes is f r ot €] i QUi :
sted G BRRER, OE° 0l BBl RSB Shropygoarapty, exctsion
chrom&®@gfbiphi 0 P@ly&d}?ﬁmiw igeh elugdpHogssiy i ispedetrds dommsimput Adparticularly

. may be affect . characteristics, such as functional
efficiegt methodyof ryrifying Pepiidesiis dashprateinlisand phyemgiogeaphy g sven HPLC.
In 2d@EBECHR Lbndifi6ns élﬁ&&mivhictﬁv %Iﬁ' Q&hﬁ%€§ e t¥8cuted may be affect
purificatron, and rn particular enbodinents, the
characsari3sitsg ntictads foneticnakativap, ofdhe purifeadondecules.ot ei n or
peptide. The term"purified protein or peptide" as
upadeher €eftaini Spedts ofidkel ptegenteihesntion @ncampihsifurification, and in
_isolatable from ot}her . cformgnents, wherein .t he Prot ei nd Th
particyar grapedimenissthg supstartip! PYrEeAfofe gF AR engaded mrofelny o pephde. The
fnat.: | i e St . aurd fi r:Qt.8} ra ¢ sition,
e SRR pOARL 8 B pci LHAASD6L819 O compos
isolatabépfrboheothér emmpaneniss Wheeiniheaprateint of pepthdecl purifiedyo any degree

L S o LS L AT s
a proRiP LPIRLAJE! fr8E FEont 8h& WPRSArhé@NInt RAichN@Smay naturally occur. A

“substantially purified” protein or peptide

[0127] Generally, “purified” will refer to a protein or peptide composition that has

been subjected to fractionation to remove various other components, and which composition
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been subjected to fractionation to renove vari ous
ot her conponents, and which conposition 32 WO
waQos/888961 PCT/ US2006/ 003547 substantially PeTAaiSm®6/003547
its expressed biological activity. Wiere the term
) i.al pikied” 1 e i & i ified”
s 53 18 b0l B A o kit pusine
is usedp et eldgrfationmviltl vefer wed compasitporierwhidi thehrocbnpassiptide fiorms the

. such as constituting about 50% aboyt %, about 709 0
major %mnegb@jftgg B%taposgtﬁg& S tcogg%}gtl%%{?y? 8@% &ggﬁé? Agaﬁ%ut 70%,
about 8PAULLAR B0oRRAELL 9% aRRRYE%, 98etX97% badut 98YH Ubo@bInYe, about

99.86% about” 99.8% about 99.9% or nore of the o
99.2% patmtue PAE%, mbowied9. o nghat 09 8be, apoat AN %A ineyg ofdirenprateins in the
fﬁ.r quantifying the degree of purification of the
Compoﬁ 'SPein or peptide will be known to those of skill in

t rt.jn ligh f .the presen i scl osure es .

[ 0T78e Vepighs Beinedh £ ReRES T s o Bk 3T BulirgldR¥ the protein or
peptid@&ill Wel hoWn RNhasd bivekifl idekd 8 in GighBSS BfeSprognt disclosure. These

anmount of pol ypeptides within a fraction e,k% SDS/ PAGE

includeyrfat gxampledaterarining dhe saseiishetivity 0har aglévengaqivg, piugssesying the
‘ on et =2 S 1
oo P BB o CSAEASBEIRGERSEL AT, ASHIMLY o o

cificractivi
assessiaf thBepuirity tofad fentisradd to anldulaee theuspeciiccadtptity ofhehe fraction, to

d f ity, h in ., db *-fold
compag i tpitBa PesnaFHOAY, Of thdnikek Gl flptcyplate the degree of

purity,’ éiﬁ?@&tssedt 2 EBINSurBcadbh hiinb¥r Wi THe: ac@lal GBHE 88d 1BGepresent
ependent upon the particul ar assay technique chosen )
the antannt off laotivitshevifuof owae,i o depraidei catoar the rpamiégqularhassay technique

expr ess rotei.n or i de exhi bits e t . -
choser PP 38 Bl BEBbELSH R oEbbbur R BRLFbFBhfige e
a detedtibl@b@ivgiyn purification will be well known to those

of skill in the art. These include, for exanple, _

PlogeoP! t atdrRfs %éhﬂicﬁ@i’@ﬁi‘tdﬂ]é fSULRN A BrotdtEQuridebliOdi® e well

and the |like or by heat denaturation, followed b

knowrcterthedef afgiill rthe agh idwse ingludphpr sxamigle spre¢ipiiaiianowith ammonium

X e..gel filtration,,reyer , : s
solphefg AR HFuibTes abd W o B R ARERRG: Gllyeed by contifugation
chromb®@RIpES kfebs sfdhcgSbmgichgsde, gtlefitttiph) eewsiesphase) thydroxylapatite and

_conbi nations of such _and other techniques. As i)s .
affinity shematographys iieelesticracusing: get elegtrophoresiseand rambipgtions of such
and Oﬁ’l%ld?{;}hﬁ{ ue&oﬂgqgg'eﬁ@ﬁﬁ End@h! iRUe PHH 1 it 'ig%tel%%dsﬂﬁp%e order of
may be cqhanged, r that certain steps may be omtted,
conduating tei Vriouespurtfichtiora steps tnadyl be mibtinged, foorthgtheertain steps may be

.. Qreparation af a substantial]l urified otein Qr .
omitteflo B Hl 0 0] FREPE PEHD GLRB PPN PERaRE iiglly poriied
proteit S€pdpiigk i n or peptide always be provided in their

nost purified state. Indeed, it is contenplated that

L@ii?(l)]tsubslt}ﬁﬂé 2}, ?ﬂ/?elé&n%{) ;'gelf%ugxgnﬁﬁp B¢ Re ‘Métl&in_h@?’ gzﬁti_de always be

y in certal nts. Partial puri I on
providedyin bibeir anosinplrifidlestatoy Ursiend; it elneronpumplited ethatoless tsepgantially

e i nation, or.by utilizin iffere . Qr s, .. of.
purificghS3ie G Brvn Yttt et rorerislopitistliop may be
accompBstel it B et ﬁ\ﬁiﬁc@ti@@ﬁtb&%_ RXPNGE, Gy lizing different forms

chromat ogr aphy _perforned utilizing an HPLC appar at us .
of thewsanie gemalapmy}ﬁcatmn scheme. For example, it is appreciated that a cation-
exchange column chromatography performed utilizing an HPLC apparatus will generally
result in a greater “-fold” purification than the same technique utilizing a low pressure

chromatography system. Methods exhibiting a lower degree of relative purification may
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result in a greater "-fold" purification than the sane
technique utilizing a | ow pressure chromatography
woeyeismssochet hods exhibiting a | ower degree of PperalsR006/003547
purification may 33 WO 2006/ 083961 PCT/ US2006/ 003547
have A38XRaR8VANLAYSScovEryt &t Blotdi® peotRicY, d?f inPhiheliding ths ueivity of an
or in maintaining the activity of an expressed
expresgaddrreielt: [0131] It is known that the nigration of a
pol ypepti de can vary, sonetimes significantly, wth
d013Hr entlt dokdpwhothst dfe SHSAGES (Caplypeptidst canl vary, sometimes

. t heref or h n
signisgofyy pith idinget BB of SO AP CRe bl oo theretor
be apphaRlsiihal untl 8iffesing efechutiohéstckodmitions the bppar@is imdlédithr weights

expression products may r [0132] The use of a
of punﬁéépr H@u@lé:gpmhﬁmr%app @FP‘%F*{SHH%YIW@%‘H hods and
conpositions of the invention is also contenplated. A

t[9g32]ak dbe asvein pywidstagin qombinaiion) with Berwetbpds sl compositions
of the? %48?12 S eﬂg Forite C{B?l%{etdo M ?J fé[rggsc%f ahﬁgme? lch E’r?tgltabg&‘rc'between two

polypépéides. FArpdriisi anege of |l’l£b bcblmﬁhpltl@esr dt (Dsnlm?ﬁlvgﬂ ih aliehintgract®d®n may
transferase be wuysed_as a tag _such_that

used agja fagt Hios Estisacihedanling rdn of SURHOES St gpnsEerassiiaqnay be
used a§9 %ﬁagu@h ?hﬁath@g bk cal\Be ﬁ%dtte ReritiRfor a%h?%uﬁ@ contalnlng the

0 aci egl on recognl zed an ant i body
GST tagcApt&pmppme;g b\éllqlsadamiﬁmeacﬁchgegmyrebegramﬂobbe an b;ztﬂaady or T cell

nucl ei.c ac ment that era ively |ink t.oa ..
recept i oo VAl T GCRETY RIS NG AP et S5PBP g gferaively
lmkedttB%tn@l&é‘%bi‘anse@fn@hteéﬁbodﬁlg @ﬁﬁ)@ﬁ&@ Fteil Sudhihbeh Fudén Protein is
nol ecul e. Ot her suitable fusion proteins are those

encodeg bhi the 3nusdgie cacis ingleaile. ubPHGH tsuKablp cfusignserothinse are those with

B- galaftg_gl‘iggsﬁ) v]‘1b18 GitihMexhhis dm% ﬁ)ﬁq%cbrefhg tl&‘é' d Ml ecul es

one’ aspec fnvention, a nucleic acid

e conj ugat ed polypeptlde of the
IX. rﬁ\}‘gﬁ'tcl‘%‘ﬂgﬁolﬁf‘fq?ﬁ zed. A. Pol ynucl eoti des Encoding

Jomg3lgat eth Bﬁé yaRpgti sfethe| ii3don] he npelefkentidi mekzotle otncoding a
. concerns &? e)/g]ﬁc | eot i des, Llso atable fromcells, that
conjuggied POfREP the inyentiQmis pikiz and that are capabl e
of expressing all or part of a targeted fusion
pr Otsei P‘ol?ﬁua%ﬂﬁﬁi‘dc%n% CJd]ﬁg:%&fP%i‘} epfiwgntion. The
poI nucl eot1 de may enco native proteln t hat may
bk§1 m ﬂheamréwnt inventen éOI&etDérP@éYfélﬂ eptidesoisofptehleifipm cells, that
are free %[o %e%b %agRgA b gﬂr?? the cQ§alﬁ'@%f nggg?sgngréﬁ Bf B&Lr? of a targeted
fusmnqﬁrmairﬁﬁi bgﬂypqiticBCdfetﬂe t;@eﬁntBinyféhttcm[ g&hé polynotlypidy imde.encode a
used In this application, the t

native: p&e}rsw o WaY PaanaOHIard 1 ghiedh dolPieieousign Bpleiu For example, a
polymfg%?&é@ _Iﬁ_ﬁtgr gg&ie' Iﬁﬁlltlﬁfeexg?leﬁ ueh al gfg@ on gﬁébud@ ek § Gvalently

ore po yn eot | encodi
attachqgioltg pa pBL;d% targsftiog s pbkypaatiﬁNA sAgmeset] in Hhts application, the term

“poly D0 B S SOl R P et Rl el ecnomic

nuclm@h%dl Th?%ﬁr@ r€&polyafucREBIPER od B AP AR pREESRArs to a DNA segment
i cation

that polyp eptlde coding sequences isolated away from, or purified free from, total
mammalian or human genomic DNA. Therefore, for example, when the present application

refers to the function or activity of gelonin, “native gelonin polypeptide,” or “fusion gelonin
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refers to the function or activity of gelonin, "native
gel onin pol ypeptide,” or "fusion gelonin 34 WO
waQos/888961 PCT/ US2006/ 003547 pol ypepti de” t Rar/uiss006/003547
encoded by a polynucleotide, it is nmeant that the
polypeBﬁhémt%Qﬂ 18 @hédiRd DGOSR SnuckoBE, SE 14l ednd dHat aspatpzuciaatiie encodes
activity of gelonin. [0135] As used herein, the term
a moleciithal banenvymatie peli\dtyt of gl nol ecul e that has been
isolated free of total genom c DNA of particul ar
s[pé%]esAs Tibeest lfreinethe aerm\iZDNégﬂfrempn ”éﬁ@@dpngNA molecule that has

been 1%?2}1%8 1615 P ?og)r F%f?ﬁélflbt (?PIA ap pe%i%@pepgﬁgdgé ]8NA segment

encod1§§%U§619ﬁe§)tM@treﬂeﬁs foS® E)N&@egkw thﬁtomntzﬁns W]ldl-tfyp@(:boﬂy’lﬁ@‘phlc or
from total rmammalian or, human eno Iud%
mutanw@mmtxdh@omg FRLURACSS ¥ i Hotateg gvay 1 @Bfl 18@ rom, total
ng I t han; e hg,ﬁt»
B B 50T ] Dt e
polypeptids wi ¢®lypepiiddsd HN f h;agmentw |smaﬁels thaared poltypeptldce and recombinant

vty Qa3 e e SR SR ok SR e

R IS B %Zrﬁ%ﬁ?@N%owep%? 03Thg messenger RNA
(mRNR?“l b {eﬁl la)fe PTRE &;vsdﬁﬁgg ﬁ%‘g NN %8?&%8 16 BEREDBNA or DNA

cont al ns quences
polymmmede&qnnmj gﬂgmpc onai- ror p‘ﬁktmlle pregesisd RNAetmplatey is Hhat the cDNA

eno uence is preferred
primanfgoion Bt SauleRgon s Fospa R g opers gy B ftgEinen the
full or PARTAESSoRR Squidie iepRfire8 QLR 8s Tvage mn&u@danﬁgsfeglahg 8 Fequired
are to be targeted 1n an antisense strategy. [0137]

for Opnmabpwessmccwnvlm@ nap-sading segienspaeck jag dnEenspse Yo bptiargeted in an

iven species may be represented by natura
mﬁmm§g§€%%§g that have slightly different nucleic acid

but non ode the

S@ggﬁ?g& aéso 18 gg%fslél})%t(%k%%sﬁagl ?rr ;PP )gpep é eai%smpa glvé‘:i‘l species may

be reﬁx’é%bﬁﬂ@&l Cﬂyeﬂ&thﬂﬁ v@ﬂiﬁig ltﬁdt Ngwanlighty) diftdedrmpwid fatiddsequences but,
ld-ty pol ynor or nutant pol ypeptide gene

nonethebeﬁse P%qué the smpgé@ﬁrésﬁs ‘TahleI LAPOWY- wi | d- t ype,

pol ynorphic, or nutant polypeptide coding sequences
al#d38) n Sumilaalyn acpqipeicieotide gamatising ansisq eispurified wild-type,

polym818321h$ trq%d SUbﬁ yg?}%ldey%egx\[c\’aﬁéf Lom b&\?A se%{eu%tafnc 1ng wild-type,

nco I Ng sequences

polymbiphc, fcﬁslﬁ&@ht pt)ifype[ttﬂiemtocm@ gcqueticddsad, fio rceﬁhﬂi’fp:hﬂped:tﬁ,yregulatory
to refer to unctional protein, polypeptide, or
sequengespt jsglatesh é@&maauwtwamf;mm oihep Sataby sqcs'e}amsygqq%s@ protein

encodfggqseéﬁe%cgs” ’Irbl\&'s Sre%%égf:tthé) e Z&?rgr*a: {ﬁgé&jﬁﬁ ﬁﬁgﬁm to refer to a

uénces, ences engi nee
functigmh prcaaignmiym:ptlﬁator@epn‘dfsmcodmgnmwt bés avillh pe eddérstood by those in

NS TN S T I
engme%fé‘él%h@ geéﬁént@ﬂlapé’:fﬁresso& Bay'Bé bty to@ﬁfé‘sé %ﬁlotelng polypeptides,

pol ypeptide may contain a contiguous nucleic
domains gpapit mm@tngoolsmeptldﬁs, andowptantsn Aohueleiglacig encoding all or part

T R N —
all or 4 pErtiod@T,sudh’f poldBEptideHT, the dlowdd®lengthe. aBaf, 10040, 3@ 310, 50, 60,

70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250,
260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430,
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260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360,
370, 380, 390, 400, 410, 420, 430, 35 WO 2006/083961

WOCT6S2B06/ 003547 440, 441, 450, 460, 470, 480T1T/U42AD6/003547
500, 510, 520, 530, 540, 550, 560, 570, 580, 590, 600,

440, 4%04506830 %}848@4@0 @6@ 51@)6@20 6532) 5@605565%%0 33?112,586;990 600,
610, 63@0530880), G40 66@5E0, 68@,’ 6%)7600,8’8@,, 7@907309(%0 @i(b 76@2670 780,

0,363 P e P, 86 502008, 351050 s, 0

R 3 A R AT P
1500, 308, 2500080, 061 4006; 4300, 5600.15208 6900y €500 708 736,000, 9000,
10000°8PEn%'£‘P' ggﬁgtiﬁégahugeo?i&gl Gr bQQil ¥£H%C| Qpid Q&lt@fﬁbﬁféﬁ' @at a single

or nore

polynudlefoﬁéé aﬁ‘blecmmmﬂemhcmﬂes 1 32 I 3 oﬁ |5ar6t, )7 %OQBQP pn more different
articylar enbodi nents, the invention concerns

POIYPQP%?%\(P @t ‘segnents and reconbi nant vectors

i ncorporating DNA sequences that encode a tar
(4PN T e Ry ORI APBNERSED FEP A JOIAER YA sogments
and réc‘bﬁlb%gnp Qedfolrd] i &)3%&5‘&1?% Rnﬁécﬁlkiﬁéé% 3t NAcédd @ targeted fusion
gquence 1 n accor or essentially

polypetpﬁrle es pqﬁdiertgattmcladasatfnthm lﬁmlnyp@ p@lddiequcmh@g coptiguous amino acid
i sql at ed ment or .vector cay
sequencE praorye AnTodE e grelby R LR g Bspide. Thus, an
isolateBODXRE gttt tohalectbnSohthRing BISNEscghrat magtdntgde, for example, a
activity and specificity of a native gelonin
fuslonpgﬂlqm ol xpeptidmthat hay thesribpremeringeivpting griawtt and spacyfisity of a
natlvel\% iy E:Il:!n e}%%e'gﬁlge arngg’%l ﬁagﬁ%rgtl\%fla{/ %b'llee(liJ SIP% gl%ﬁygrp%clegtlde for
exampl® of LS’EQ IIDNNG:4 lor SHO I TPpde:5 deTlor terime“reaombinbntd may be used in
speC|f|c pol ypepti de, and this ene al | refers
conjungby Pt RARDIMeBLE 8 B GAMS Gt Fered & pplirriflec ana B cgeneralty
R niéidid Qi@ md1B@ile Hint bBEbeen manipulated in
refers ?(Z%Ipi%@g’?%{@p‘%ﬁ%ﬁﬁg?ﬂlsu% z; rr%ll encl:ul e. © [ 0140] @rer?e d
vitro omtiedt & the agrilidated grehutisofisuehlaimpledute. pr esent i nventi on,
regardless of the Iength of the coding sequence
| [(He{)]‘ T@e/mhxéelc @i segnhemﬂstdsecbﬁmﬁle pras:elne inveationy regardless of the
enc such as pronoters

length i igHiaI S e SR e R DRy e ST BB hetclielsis apid feguences,
such Q gﬂﬂnﬂﬁeé' %:sﬁfadé?ﬁfrh%{roncﬁgﬁﬂﬂ KRG Sestﬁ‘é‘tﬂ)nt Bigryhiek Sites, multiple

heéir overall | ength may vary con3|derably
clonlngtsmes ather @fdm@sagom@npnéﬁleajhkhawcla thai cheir evetell dength may vary

conscP T oS R0 L Bt R SEMRIESh oy s

may befenBSlORA 3iihOthe t@tﬁlﬂlelngﬁh px@fefrz&ﬁ?y fbemgrldmﬂed B}EM&S&@T preparation
DNA pr ot ocol [0141] It is contenplated that the
and usq e the isteadediresombBinpRtdNAGIOLRRl present i nvention may

encode full-length pol ypeptide fromany source or
edddk alttis gvmamelatedeth@ﬁ iba nytleichacid gomsjpetstafdhe pregent invention

may elnF%c%D {é’ﬁ %Pgt f}lgee%ggg 2110%{“ @81!1%9 %?te'ng(?de %%Fﬁét@@tvextsfb% of the

glon represen

polypé}ftidl@cfdre&a‘m;ﬂé laOffuncated golotin glodybeptide)ssuch phatnhy tramseript of the
be translated jnto a truncated protein.
coding\re@ipR AEPiesenys the ABFAPE VEETRD- seﬁhfe fracaed, temegint way then be

transleftéﬁ liito a truncated protein. Alternatively, a nucleic acid sequence may encode a full-
length polypeptide sequence with additional heterologous coding sequences, for example to

allow for purification of the polypeptide, transport, secretion, post-translational modification,
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| engt h pol ypepti de sequence with additi onal

het er ol ogous codi ng sequences, for exanple to allow
woaooemasdeii cati on of the pol ypeptide, transporPCT/US2006/003547

secretion, post-translational nodification, 36 WO

or forztﬂ ?&ﬁ%%ef” fsﬂyul:i?'%g)@a@%&gl 2t effi cPlf As &1@815?%?&%% a tag or other

benefits such as targeting or e | Scusse
hetercdognps pcéypeavgde mayt heraddedte thd mgm:xﬁeqopbypemﬂdeemmmng sequence,

d t he,,nodi fi.ed po encodi sequen
Wherev\??e%gfe%&‘) eﬁ&?%@&t}sa g@?@‘a‘? gﬁ‘ag EoP?tpg[%ti etaﬁaﬁ‘el godified
polypesiidet he same as the nodified polypeptide. [0142] In a
non-limting exanple, one or nore nucleic acid
COMER] uctrp e[TBMnJHﬁntng € dﬁg M@Br s YdeleR ?&&‘tcbﬂéfﬂfé& may be
stretch of nucl eoti des ntical to or conplenent

prepayed thmnclndqo@mnugupm stg:@qheof Islgbhtld@ itlergicabtoi ar ogaipdmmemiary to the

a part@&%J %%1% %Bgﬁ: %%th% ggy?ih rfg%nml % nu(l']ftc aci(gggr}sﬁ% me[%be atllgest 20, 30,

40, 501 60, 70,% 9%’9%08 20@2> 133,8@30 3380154)0@8% Oﬁ;@ga%(gg@o i’@% 250, 300, 400,

500, 0t 90> $085800.0! 8, 2000, b0, 4800080080500, 7.900.08090, 9,000,
0 0

10 oo@ 1@@&) j%goo@g%oooﬁﬁgi()g@t@i 56’8?6’ ?o&@g 5%‘89)00‘ 9;6‘6@0 fo at least

1 Oooﬁﬁﬁsmpbouéesom lgnghs ey wsllzw, conptriads aﬁ @rdatﬁilsuzél, Mg to and including
|nt r.medi at e | engt hs |

udi |
AR TAEES o B SOGR  GRA LS S e
advenf6f Sigcl€i0 A1 WehSruSCIucR 3s @ yﬂé@s@%‘i’uﬁ&&l' d‘Hr&rh on’f@{u@ 'ﬂ?@qeco those

are known to those of ordi'nary skil
of ordjpary skl irethei ary dhaak dqed@@ﬂltyhandersstmcb Khmd‘nmemlddm’u@ﬂdmgfhs” and

“ rLaed ra ! her ei n,
e 7 R e s, 4 5B P R o Bl
quoted/edlumss(z é1 alt integrd incRidBgemE befwde GLEgvaneh) bet ween such

val ues). [0143] As used herein, the term "DNA segnment”

r pi1esE A3 wedhéreliD HRGHINE “DRat sé@ﬁ%nt’%ﬁﬁ‘s IODRIALholdcER that has

of total genomic DNA of a particul ar species.

been isqlated fige O tefalppemomiqy PR of @ peighlay seecppsl yibersfordea DNA segment
f
encodfng aeggl?/gﬂ)tﬁ'ie %ﬁrss W%Atﬁgﬁxg p{fllaﬁ Icé'cpr@%la]‘; I}f\@ld;‘égerem}ggorp}uc or

mutanypd)lypq)tlds»sdodtrgckequmMesf ye:tnn; ilated! awﬁy Ednd, (@ PutifieMfree from, total
enom DNA. I'ncl uded within

manmal i an ,or ][Q
mamnﬁ(]:\gn toérwnwe%ﬁeg gdedptyptyg)eg\e, amofDNA segment” are a
polype@ﬁha RE ol yHRPHdLINANL %@gxﬂéﬁs %E%hlg@fhahrkfgol@g%gi@ép SR 198 mbinant

and reconbi nant vect I ncl
vectorp | ingndlias, for exaigle, pbhlagis cosinrids epshage; vikrubdse ahdl ke 11156”1 €The DNA

Ls use in the present inventi conpass
segmeffS yushi BN et ipMetogoBrepasians b lglasva@qstﬁae@or@h Fauivalent
polypeptifdsi edﬂspepﬁ@és £ P le, @ nivAgd fﬁﬂctfdﬁ@ﬁ& 'e?ﬁ]%lleﬂt in toxin or a

i val ent gelonin toxin or a fied nct q
modlﬁ@% 10aakly Bgylgalegugﬁygeq@m]pcgegums andseriss ag a consequence of
nd functional
S T T RN A —p—
nucleimamid sequeausdind &bmp:rMﬁs thngl ehdodedr ARG VERUABAGRNS Squivalent
Al ter na(iel ve functi onal |y equival ent proteins of
protelnﬁ é’ﬁtpeaté @}/ Be crepted vaa the; a@ppﬁeglogmﬂ ieeqabigantdpNA technology, in
hich CRERED MY p | h EZorlsflietdH
whic plrﬁegftég? s e ul??ég’lrl tg%ngg@b%g% rl])e éhglen}%éf G Bg%g:}% Sorsletdins of the
propertigsnef deer aminmnecids el exchanged Changes designed by human may be

introduced through the application of site-directed mutagenesis techniques, e.g., to introduce
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properties of the am no acids bei ng exchanged. Changes
desi gned by human may be introduced through the
wappciosasi on of site-directed nmutagenesis techRCGWSS006/003547
e.g., to introduce 37 WD 2006/ 083961
improx}:éﬁﬁgng%qgé/c%ﬁ%&y SBE QYABRNrSotificrbdle By eficayy of ity @batment
the protern” or to"increase the efficacy of any
involvingdld peetetin. i nvol ving the protein. B. Vectors [01441
Nati ve and nodified pol ypepti des may be encoded by a
nucg:ﬁ :;[\cli,d nol ecul e conprised in a vector. The term
"vectol *''$ used to refer to a carrier nucleic acid
nolL#4jul e Narive ahi efodifiedupdlgpeptides anayebeemcededaby enucleic acid
inserted for introdyction . into,a cell wh e it _can ble d
molecylg SPTIEHEAn VAL of 1 1SH (v EReTdn BRedigy ey (o @ carief Hucféio aci
y nuddil | fhsdrfed fHOm@oHction ihtde cell where
mOIGC%IgF@g?ﬂ?%?%?%b?ﬁgqg%%?g%&?ltsbéblgi ng introduced or that .
it can bheepligtednca rvsleidacit sogusnse can he Se¥asnees,| whithemeays| that it is

. byt in a.position wthin th oSt cl ej i d.i .
forelg%i?c ° 1§l gﬁ%{u }I?]xglév\ﬂihg NS nlgr%l@é ﬁot?é)(#ugg% o tyceélf:t&% %ér geh&me »
homolbgsilsug & §qasibeds, the @eMbds in Yiposisies wilttiadhehowpbAgmcleic acid in

__animal viruses, and plant viruses), anq? artifjcial , .
which dhe saacoae s @gdlgqr’ﬂy\tmgpt_md. oéectrs dnglude plasmyds, gpgmids, viruses

il inRgY! T iffci¥( B, YACs).
et g 0 5660 R Gogidel 9 vy
One of rskBarbrihekrtetvoald be 8D equigpedli s lsensterct al vectorl g@@ygh standard

ot h incqorporated herein., by.reference. In ition t
recom BRI o AP GHS Jo1F I8N iF SBTCEDE 4 gD g ustBel e al,
1996, 86Nt Bpordicd et by RMeRNEQ IR JHaRiciNdi cht&dn® e nydkRféd ﬁtﬁ?/peptide
sequences such as a tag or targeti ng nol ecul e. Usefu
such ay smdifies] gshduiarigcton otayfensodsmaproedifiad pphypeRfife sgugnees such as a
vectors | npuy, t, al 1985, i
o or AP mol AR Fat Bl B8 YR DRI FPERE G0k pr vectors
(Inouyd &7 &1.21 985, Wotralehicdigy Sstrétalnof bisddines, Gad)pGHX wotters, for use in
fusion proteins for later purification and slepargrt&%on
generaging @heahioge S-manskirget (Gigh) mislubl, fusiansprghrns; foarlatgy puidication and
. £ Led ) . _
epara 1 DR PRLMOERL AR o B B Ll e BEABEL g o
particyl&¥odgeh, fidsee,tcell or'beheploestiindn aweljedisbodgf ers to a vector
containing a nucleic acid sequence coding for at
| ppaas] pa’l*;h?;j efrmat‘cgeressipn wdetoi” Répald @ \mft:tdne:ion'g\iningh a nucleic acid
transcribed. In some_ cases, RNA np|ecules are then
sequendeeding: 108 af Mast BerhPbe diche P uyb@fma@e? bfing gppicgiRed. | fn some
r L ' iflOfol 8k adrebptiti®r In oth
s Q8 € e T SERANLETAED BERIATRASRNB iy i o
cases, I tho@z yerpenceExmeesdi tanslaed, ofos camploninathe aroduciien wf ggntisense
"control sequepces,” which refer to nucleic. aci »
molecyG8 G5 ABEL TG o LERPYTLF A8 PP ARG prvCaR e BLg) f5ayences,
whichlrE@PEd A4dIQ0 acidfsc@ibneehibisyry foh KesirareiptorSa@UsIIsiBly thanslation
a particular host organism In addition to control,
of an epejeldsidinked poding 6eaience inahpaticpler Best srgpnisiandp addigan to control
vect.por.s i e . nt ai Y
sl A SRR BB e O Bl Seors mes
contailh@cldirueld deqakericed that setve dthanoheiohs andreEnhdamadescribed infra.

1. Promoters and Enhancers
[0146] A “promoter” is a control sequence that is a region of a nucleic acid

sequence at which initiation and rate of transcription are controlled. It may contain genetic
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[01461 A "pronoter” is a control sequence that is a
region of a nucleic acid sequence at which initiation
wandoeroatos1of transcription are controlled. |t Pay/UsS2006/003547
contain genetic 38 WD 2006/ 083961 PCT/ US2006/ 003547
&Pmerase and
clemerfy AL 40 Sho 9k RN ) SRR, PRI Bmerse an
other Mranﬂpmorptfaalmsf athe rpvhras?ih é‘optnaasés pqspmnad,f’v‘é}pyratwely linked,’

underaqﬂgltro Qneg,“ tgqrr}astﬁllilﬁ\)/tgq{é} cg%mqr dpeann@ [};ﬁ&?xg{er % in a correct
functidRhP TRLE6n 'a‘ﬁd/o? c‘;}mﬁwhbﬁcﬁl rdflativat tonRahudlgc adcidrequrgicoro control
orientation in relation to a nucleic acid sequence to

transcripgionaloinitiation aB&pr peiTesHIn ofithet SBAVISE-afdPIOMOSI P& Qf BAY not be
of that.se ne e« r i oD oyl
ssed if o uRE PG ot S JEr o, TR Atng g HRRY soqvence
involvéd Srif€trhfgripiondl astbrayios efjuandeic acidwelwande.i n t he
transcriptional activation of a nucleic acid sequence.

[[@3.-4’"7]] A R6:96Rf fiay H8Yonb @aRRglynidiiatd withapene at sdusdehas may
a gene or sequence, as nmay be obtained by iso]ating

be obtztlhai By isntating dlti ﬂglogﬁqd@@éé@;uqné@%lpwedj pRiticamAidhe Wﬁéng segment

and/ or e b2 t.e
andon 30 Sy 9o 58 5 (SR BEIRS S A enhancer
may b&R¥e RO faddidted Withassetdiataeid qutlehlca, Joatbd Bnhacdodvnstream or
sequence, | ocated either downstream or t@ﬁ‘i r eam of

upstream A thatgavraee. Allteatatiyelvy 6pNaIn @dyankagss i) e sjasd Gy ppsitioning
the CO(IBS% gﬁél?l%qlcgiy Qﬁlge dggﬁft {hg coﬁt?(ﬂ o?‘a%&gnﬂiﬂeﬁﬁ %ir ﬁet@ﬁil&kous promoter,

r ol a reconbl nant
which hefesrtolaggomstep nlmtrm Bot, normallye hsspeibted svithoa aucpiclo mgtdeﬂequence in its
that is not nor ted with a n c ac ?nhancernot

natural GSHEET, A TEOTIEAS L GG oSS

normah?ta%rog 2RQONEh £ RDABRSLId s%ﬁﬁér&e@ﬂl §®9 nh@xraalénﬁlﬁ&ﬁﬁ]ﬁﬁr Sﬁéﬂ promoters
normal |y associated with a nucleic acid sequence in

or enhanceryyaty insludspromoterseartenh@icsts qfraShastesRes, apst PIOHIPARTS OF gnhancers

1solateg&g%tra]g¥§ I Bré’%ﬁ%’ﬁg vn%ﬁ Io?%ﬁﬁ{lggﬁf cdl maﬁ& £, %@1@%? enfiftflers not

“paturPhP Kedcufings: M., &Jontaﬁﬁngi udidifeyeait i €lemenhts, oﬁndlffa:remmtrem.esrlptlonal
or enhancers not "naturall y OCCuUfTri
l‘egulai%mf eHiptish gndipr ptations Ehat Ripk SXPBESSIORT flgraélﬂ%tlon to producing nucleic

r e t d
it {055 550 AL LR R il v
recombinahte cloningc hatl/sre quepic escid fangpldivetien sechndlogph g PCR™, in

al | sequences be pr [
conneEBoHBl HinEoRPRRoly AP TR AR o Aop (TR a0p Uy Patent
5,928,566, haeh o@Yorp bf&féduﬂéﬁﬁh ﬁ@&é’redc@) FRMheRhdeN itMst foritéiBplated the
’conposi t | ons di scl osed herein (see U.S. Pat ent

controhsmsnm hat dirept tRasetntionsind/ve episssiemehsadrensep v thingpn-nuclear

orgam{iﬁg succl’loaﬁtnl;ugfc eﬁc?r?ac %l)ﬂor pLI'%s"t%] S%JTH{ {ke' éan'b% {)Ws%e?ld

equénces t Panscri p 1 on

aﬂ)gégtl Ieg%“ﬁ?il Q{QO}IHP?S ge]%me}?fglf %%emgpﬂygq gon ?r b %rdﬂnthﬁncer that

effectivblifedir&cdd tIRE eLprBdseite af Qﬁe WA . sdpfhkABlin Pthé wenl tlyyﬁe bxtganelle and
may be inportant to enploy a pronoter and/or enhanc

organisinaghosef ferceNpyassipnd| Tlme @ftskéf)@kﬁree% 06 Anejeculareb 19}%.‘/ 'generally

o BFTERY 1, ke R 21 SR (9980 By, o

examplg)| &@UEBaﬁbrbbldeDgﬂ g@@ey ahb()rpoﬂade\hérbm b ecfefence. The promoters
pronoters, enphancers, d .cell %/lp nbi n?utll H L

emplop;@cb{n@y,beéy@mtgggye@ ﬁssqeos‘pemﬁc inducible or use er the appropriate

conditions to direct high level expression of the introduced DNA segment, such as is
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exanpl e, see Sanbr ook
herein by reference.
woaQomiostast i ve, tissue-
useful under the appr
advarhaggbusd v ehe BX@-Q85
such a 39 WO 2
Prom%ta’{/%ilﬁif

reconbi nant proteins

bos

g@é\sﬁgolpgww&en@gg@o@cm e production of

et al. (1989), incorporated

The pronoters enployed may be
speci fic, inducible, andPor/UsS2006/003547
opriate conditions to direct

daétidnnef trbmBHARE Brdtihs SRYOE Beptides. The
/083961 PCT/ US2006/ 003547

and/ or peptides. The pronoter

nd01494 ndihe r@‘t@@b a§ tl@ﬁueﬁnemﬁe mmote{smrméma'ﬂm: asdeell bg yssays to

chara&fenié tﬁ%# %ct?ﬂﬁgrl ?le £

svvel

mpleﬁ( ngh regions

8SGor

p { F}IEJII‘I’EBG at.g

1ncludeotlt3hl®ﬁEaIDLIISﬂKlQJ genen(Ndiﬂotardt al. E>19999| 3473 Qﬁmé?t%i’c@tlr{ ?&:‘e?ﬂ@% 2 gene

gene (Nonpto et al

h Ll VK2
el T R v meeeote erbbidens i, (0o} 1 o, 1999),

humaH‘@Déﬂ@lﬁQlEihM@) al’, 49

hurran

al ., 1999)
D1A dgmnalrpcmmr(geny (Eed,

1997 Repfir R lsnéﬁﬁ%%fh
hiﬁ%@hd'rité gters

{OD%? CI’S

pol ypeptldes

hel i al
beye Potsol
polyp@ﬁf&fe? @Bhl@ﬁseﬂlsfoﬁrpr&%ﬁs | F 1R eSS % PR nGAN A

such as fu3|on prote ns

@oﬁﬁ’ SeLidnb) Bl DGy 40 %Téu%ﬁ‘ag@ﬁ 31, 1998),

|Agén 199%),1 timsalin-like grbwih ER8F)H (Wu ef al,

lggﬁwlofx O?W?"e! %glmendrqg)g#) 1996).

cel | adhesion nolecule-1
ated ofigbt @es it [expreasing conjugated

gﬁ(ﬁ\ﬁﬁi beloxévsiél I;l%able 3.

lal LT ADL

MVventT oM are strowrbetow

T U LI\ ™4 = = u

TR

Pronot er and/ or Enhancer gt’er /| Enhancer References
| munogl obul i n HeavyPfchitét aBafe EnharRkr @l -, 1983;
G lles—et al . 1983 (osschedl et al 1985;
Prompterffinhanssret al . , 19386f61@8¢’s I'm er et aI , 1987
Imm ﬁ?goﬁnaﬁlg%a%' C‘Baifggo e ‘Z;bw ’ %3?%3 &ragsehed! et al.,
et al., 1983: Picard Pgﬁek g@inler et al., 1987,
Luria et al., 1987; aft‘}r@treérll 1918§891<11@h@ar¢agle1988 Porton ef
- 1000 HLA DO.A aﬂldll@PODO (3 sul livan et al., 1987
Imm‘(@%h’ﬂuhflf[égfﬁrﬂl@mdbo JQnemetav 19&393&arcmazg @Bt al
ne nf

UUUUUI n—et

éeq[ggg I nterl eukih

i A—et 1QQn Y

TCe

L wasf’ B ST WahE 6 okt 1959, Ggondo ef i
K Oass 11 5 Kach et _al 1989 NMHC

HLAQQ@@IWPY A3 Dra She

rﬁ‘ﬁhvmel‘aﬂ 198089 [3- Actin

1090

p-Int Y P ot o et A O e e al. 1986; Fujita et al., 1987; Goodbourn e
al., 1988
Interleukin-2 Greene etal., 1989

Interleukin-2 Receptor

Greene et al., 1989; Lin ef al., 1990

MHC Class II 5

Koch et al., 1989

MHC Class II HLA-Dra

Sherman et al., 1989

B-Actin

Kawamoto et al., 1988; Ng et al.; 1989

Muscle Creatine Kinase (MCK)

Jaynes et al., 1988; Horlick et al., 1989; Johnson et al.,
1989

Prealbumin (Transthyretin)

Costa et al., 1988

Elastase I Ornitz et al., 1987
Metallothionein (MTII) Karin et al., 1987; Culotta et al., 1989
Collagenase Pinkert et al., 1987; Angel et al., 1987
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Muscl e Creatine Kinase (MK) Jaynes et al
1989; Johnson et al .,

Horlick et al.,
wORo@mrsideyr eti n) Cost

., 1988;
1989 Preal buni n

a et al., 1988 El astase PCOUSRI08/003547

et al., 1987 Metallothionein (MI1) Karin et al.
1987 Cufotta et ar., 1925113 ;&lgagenase Prnkert et
al ., 1987; Angel et al 6& 40 WD 2006/ 083961
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A tbout—et at ., 198
b odine et al., 1987;

' F;h@&?&fﬁ ??8’,& Tmnela%%?al Y198D 0190
erez- Stable’et al 1990

a-Fetogro@i@bi n Trudel et

c-HA-ras Triesman 1

aGodbolf&lc198% (Iém;@ne Gtalall989 1987

086
0T cme&?gi Pe&ZrStAlaiﬁ éé?loﬂ 990

a=AntttTrypsin

y-Globasul i n Edl und et al ‘Bodj
; Alv)
B-Glohini mer et al., 1990 98 ¢ ¥tB®'H st one Hwang et al .,

1996—Wouse and/or 1

c-f05 3" Lcose- Regul at ed Pr

B6hen 01 'Rggn Ripe et al., 19689
otgjlnnse(%nanq et al 1989 (GRP94

c-HAaRg GRP78) Rat G owt

sty £086aDsechastpsal al, 19886

Human Serum- Ame oi-d I:Ahr osoke—et -31_’ 1989
InSlﬂmr oponi n | (TN 1) Yu E@W@F’%ﬂ’ 985989
[dReh et ar ., 1989
I(\;?gr b ﬂfﬁl%ﬁgﬂ%? u ar % ?iophy Kl arrut et al . . 1990
SW40 Banm' —et—al—; Oc1 a——198%—Sterghr
ar-Apfitrgsin -+ 1985: Fi r ak ]é‘l‘t“%‘?retazlgggé Herr et al., 1986;
HZBg'Hiﬁa qto%mde;":f HAHRS CILEhodh - 1980, vang et

Mouse and/or Type I Collagen

Ripe et al., 1989

Glucose-Regulated Proteins | Chang et al., 1989
(GRPY94 and GRP78)

Rat Growth Hormone Larsen et al., 1986
Human Serum Amyloid A (SAA) | Edbrooke et al., 1989
Troponin I (TN I) Yutzey et al., 1989
Platelet-Derived Growth Factor | Pech ef al., 1989
(PDGF)

Duchenne Muscular Dystrophy

Klamut et al., 1990

SV40

al., 1987; Kuhl et al., 1987, Schaffner et al., 1988

Polyoma Swartzendruber et al., 1975; Vasseur et al., 1980; Katinka
et al., 1980, 1981; Tyndell et al., 1981; Dandolo ef al.,
1983; de Villiers et al., 1984; Hen et al., 1986; Satake et
al., 1988; Campbell and/or Villarreal, 1988

Retroviruses Kriegler et al., 1982, 1983; Levinson et al., 1982; Kriegler

1989
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Banerji et al., 1981; Moreau et al., 1981; Sleigh et al.,
1985; Firak et al., 1986; Herr et al., 1986; Imbra et al.,
1986; Kadesch et al., 1986; Wang ef al., 1986; Ondek et

et al., 1983, 1984a, b, 1988; Bosze ef al., 1986; Miksicek
et al., 1986; Celander et al., 1987; Thiesen et al., 1988;
Celander ef al., 1988; Choi et al., 1988; Reisman et al.,




al., 1987; Kuhl et al., 1987; Schaffner et al., 1988

Pol yoma Swart zendruber et al., 1975; Vasseur et al.,
wo28@0skat i nka et al., 1980, 1981; Tyndel |l et Pair/us2006/003547

1981; Dandolo et al., 1983; de Villiers et al., 1984;

Hen et al., 1986, Satake 3, 1988, canpoett

and/or Villarreal, 1988 Retroviruses Kriegler et al.,
1982, 1983; Levi nsonPwimcddr. md/b@&ﬁhaﬂéer egler et al.

1983 19844 1988; Rosze et—al — 1986: M ksicek et

Pro%ferm%g%er CeI ander eRel ences.L987 Th| esen et al.

Papillol® Virubel ander et a Cam{;g N et‘ al“‘@% Spandidos and/or
Rei sman et al. 1989 et al., 1986;
PCT/ US2006/ 003547 TA g %@gip
Prormter/ Enhancer Ref §§7ﬁ% gEq ! Eogéz raUS lrgfhlka et al,

10992 | ||S!/y Aﬂf d/ or

Hepayh B WIS 6g3: - Syl ho| Bult ¢ael. 180nimac, sicgh o8y Shavl o al, 1937
Tage: cripe et al | SpEHst el ded o8, annicaaar; 1988

Humpp frommnedefsiengy Virus 198MuesiSg egplwénd 981; Hauber 2087, 1988; Jakobovits et
Hepatitis B Virus Bul bl EB8aFeng &386;199%akkbetr 4, .1988; Rosen et
1986; Shaul et al., [LOB7;988Paiktlount 2kl al989; Laﬁﬁaetal 1989; Sharp
Vanni ce et al., 1988 bﬂtmam%ma&dﬁfde%ﬁrn@w lrus

Vi :
Cytoﬁﬂégﬁbﬂ%se(tl%\gg) Fé;’;’/ =¥@IHP§[ aletléﬁh,rBﬁe X ettcﬂglyl%’? fél;clng et al.,

Rosen et al., 1988; Bb%khout et aI., 1989 Laspla et

ST or o R, o) S e S

al ., 1965, Foecking et al., 19806 G DDOIT ApE CEURENT a
Virus Hol brook et al., 1987; Quinn et al., 1989 2.
Initiation & dnitiagioarfignals endIteRaddRibowni: Bilidiag Sittes

[@151] /s spasfid irﬁtldﬂ@)‘ntsh?{a'l QRo Th & reéghitd ?@'yegfﬁﬁent translation of

. required for efficient translation of° cod
coding; guiyerfess . Thepe signals gwdu@e thecA lideinitfagion©Gdom ot iadjacem sequences

Exogeﬁ&%ot?aqgfatlggélaclggm)l S?% nI?CFfU(%lR% E;(E.I%‘la &?f%ﬁ}aﬁ)ﬁ ga cg%éfﬁ@ need to be

prov1dmhy eaxt drdmb@i skfit m/tfﬂ&dt w@alel 1@AdiBY BY BaalleSdd deltemﬁmhg his and
woul d readily able of determ ning this and

PTOVIdHl%oﬂ}? aFafg AN élgﬂ%l%egé%lwy tngwait the injtistigr pdaiows befi-frame”
with thd)BealdfHpl frithb UF tHO WRBrdMEdiRl seduBadd A Bnsure translation of the entire

insert. The exogenous translational control signals and initiation codons can be either natural
or synthetic. The efficiency of expression may be enhanced by the inclusion of appropriate

transcription enhancer elements.

[0152] In certain embodiments of the invention, the use of internal ribosome entry
sites (IRES) elements are used to create multigene, or polycistronic, messages. IRES
elements are able to bypass the ribosome scanning model of 5’ methylated Cap dependent
translation and begin translation at internal sites (Pelletier and Sonenberg, 1988). IRES
elements from two members of the picornavirus family (polio and encephalomyocarditis)
have been described (Pelletier and Sonenberg, 1988), as well an IRES from a mammalian
message (Macejak and Sarnow, 1991). IRES elements can be linked to heterologous open
reading frames. Multiple open reading frames can be transcribed together, each separated by

an IRES, creating polycistronic messages. By virtue of the IRES element, each open reading
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with the reading franme of the desired codi ng sequence
to ensure translation of the entire insert. The
weoxompassmes transl ati onal control signals and i RCTiUSRG06/03547
codons can be either natural or synthetic. The
frame€ib fab €dsEIBRY oM bRYPES §5t FAciBRYVIriR1BBA2MERipRY g€ can be efficiently
i nclusion of appropriate transcription gnh%ncer
expregsed vsigs sipplegepmpier/calrangérmiociransctireem smglef mesvege (see U.S. Patent
[ [ t se.of in al_tibosome entry sites
5’925’(5 %E@? Bgﬁgﬁé?ﬁg&%{?éncayga&? %B% FESCEHul ti gene, or
pol yci stronic, nessages. |RES elenents are able to
bypass the B8i bdsiple Claming$itesodel of 5 net hyl at ed

p r: [WeTnWe I 0.t i-gn. at L

i APSBRRrVER o AT HAMAERIBRE fh HRCSL I s Ppauctei acid
regiore|thateedrgains aniltiple mestrigion  edzyhiee sipés; crnyawf rwisich addinl Ye used in

. ol io..and encephal.anyocardiiis) have been described .
conjui ) G Aendft e RBER dectinolssy to 4USkiE e veorreGer Camonelli e
al., 1999TeIERINbGH e TRSSIBOE, eAMRARIRE 2067 SAEABYkateHd Bdrbin _lbgaEI%ference.)
y el ements can be |inked to het'erol ogous open reading
Restrigtippenzy g digeptian”apfers tosatilyity deaxngsotmnmudiec acid molecule with an

r ' elic € . separated.by..an | RES,

enzyrte BRERRERGE, SAPS MBI REbE A ThGus Heia Bhoreim o Mampt these
restricéibe RRZtmesede Rompesncislaaiaiigbled UMD 2HER eABAIELis widely understood
by th PCT{.%J%&OO%OO:% 47 frame is accessjible to ribosones o
Y thosg,p i he it thiragnently, aoyectouis lingsrigedyenagmeniedyasing a restriction
af i : . ! .
BRIl BERIETF I, B0 koSl Wl ot g e v

“LigatignS, refens tnthe [5o@25 06 65mamgl phosPBEJiBEy, bdirls detween two nucleic acid
e Cloning Sites

incorporated by reference). 3. M tip C 5 )
ﬁagmf%ﬁ’@ﬁ‘%c@éa?’yo PE%?:aé’nn(i’tnl&el BRSO, I"‘f’ﬁhpfaéi’c‘?tg?ﬁ nge€miques involving
restrictidiBhzyridl &id Nigafor vakfbs Al Fell I@SHVANO! Bl HPREM IS E)he art of

nultiple restriction enzyne sites, any o vﬁm ch can be
recombinapt teehnolagyj uncti on with standard reconbi nant

technol ogy to digest the vector. (See Carbonelli et

al ., 1999, e\szm%- al ., 1998, and Cocea, 1997,

I'?{i [.por. te%f h r%%%{esr ef erence. "Restriction .

e §ﬂe o drapgpgioe @F%%rgotfcoRNeﬁ gojacples ovil andgigo NA splicing to
removBUtr8he fRfrh AnE O s S Y h Alinbupciions i

only at speci ?nl)l%: I oga%rlw%str?;s]p t|%'n a\? %%P‘ea?og@ag%flé g%llorenéﬁleé‘.karyouc
sequenyeshipap fequitne sienor sl ariactdpoor sphizingBitesioenswEPRsRl pldc¥ssing of the

ail abl e. Use of. such,enzynes is w.del] y_under st.ood

wanserflf*orS8ofeip GRrfrioRn (36 LHATIE: éhfibnt 1997, Mesip igforpasated by
refererckfpeari zed or fragnented using a restriction enzyne

that cuts within the MCS to enabl e exogenous seguences

to be ligated to the vector. "Ligation" refers to the

process of Fodsrmipativastigenls est er bonds between two

HOt3Hi cThevettors bagomsnusts oMhCHeteRY ifentiGY wilPbefally comprise at
least oS OfAL I guous Wi t h each other. Techniques involvin
cast opg\eppination §igetz Yyresrmingiqn signal opr fteaninateriss aempiesid of the DNA

K&OM V@ t: . i. - LN nhi {
sequen.t echngl o%yd.i] %ﬁ&%{% It‘l’%g{ldﬁ%m [ (t)fieés}? %i%kﬁ%g%g r %{hm Qgg/merase.
Thus, wuRretajptenboritento heterrhiration Isignah dext gadRife pRddusiiotg of an RNA

transcript is contemplated. A terminator may be necessary in vivo to achieve desirable

message levels.

[01S6] In eukaryotic systems, the terminator region may also comprise specific

DNA sequences that permit site-specific cleavage of the new transcript so as to expose a
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remove introns fromthe primary transcripts. Vectors

contai ni ng genom ¢ eukaryotic sequences may require
wdaomwrosaasd/ or acceptor splicing sites to ensur CpUuSp®6/003547

processing of the transcript for protein expression.

polyad%é?gti@ﬁféql ?@s% nls: a ggei%%ﬁzed"@t%%‘?gnd[dg?gﬂ dradeed 4 a stretch of

erence.) ermn on Sig ) The vectors .
about 200 Acesduascpslyal te te Preadefthd wansaripto RMWA molgewes gyodified with
. onprise at | east e term ' si.gna .
this Pé‘ii’gﬁﬁ’il FRPF O ﬁWaTt%lS A Y ﬁ{%%lgl? %Fl"ﬁllglls% %:fg ﬁ%\fl .o 0y, in other
embodifiEntPHrol 5 RE bERERsted, Vi lpveferédittaptinat tdrmidatsrndongirisena signal for

an RNA transcript by an RNA poly ase. Thus, in
the clepypgaion thatidiinend g%/ as m&r@nnai@fﬂfeﬁéﬁtgﬁﬁl tefrpinatog signaj promotes
I Cti 0 t | '
polyaBPRL bE P s Pt dbe AREGL Bhalof pRALGHRLEON e dhoments can
serve 1@agharIngessapessedean duretosninfiks 83adl thromgh dioyothesassette into other
systens, the term nator region may al so conpri se
sequengfeci fic  DNA sequences that permt site-specific
cl eavage of the new transcript so,as to expose

ViO15Ti06/ Giszneeiae FonsmptEyd 6 usE i dhey HyeR tagiegie any known
termin?tjto'i %g Hf‘x'sér'ﬁt{o%nﬁés 'Qedsgé:‘i@fnaéf E&vie RdQEe NS aRaly BBINasethe art,
0 a C} a S% retc Ox%l a

out 200 A residues (polyA) to
includidgeb®' noe fihiedd toh dort exangde,ithe terRivtion] ssquenses abgetdsesnch as for

with this polyA tail appear to_mp stable a e
exannls oo RS R, BRRERor 9 R Rl RS s s o
exampiO BREVE HemindiR) T B&Ak kAbY@RSLs, tHe teAniRhedesiged nidye a lack
that termnator conprises a signal for the cleavage

of transéritiabie RRMpnslatadild seqhencanueh py dfedioraegarege tupeation.
term nator signal pronotes polyadenylation of the

nmessage. Thg_ tl%gigd}ﬁ%%ioﬁ@q%ﬂls pol yadenyl ation site
CIOTARhi I Do, PHABHENY FHIGH ARG PSSR e il e B nclude a
polyafeﬁgféﬁgﬁ §%Pal[ Ble:f@cf gﬁfg@gﬁgﬁgﬁeﬁy&ﬁeﬁ %'mh@{r%jscfiﬁ% PRE nhtlre of the

I nverttion 1 nc nown term nator Of ) )
polyadenglasion sighaldm ndetsticydibih tearedial totheksvoowssfud prasticaef the invention,

ordinary skill in the ar incl pudi ng_but..not, l.imte
andlof B0 PRt SSBPACe Y HEF PBPIYR: R CB e g JhTLAE he svao
polya@éﬂ?ﬁti@ﬁ sfoRAl anX @RS BoviRe gldQMh AememeWollyadeyI®it signal, convenient
tefmnator or viral termnation sequences, such as for

and/omkaovpt ¢o ferstiswagelt én rvarieusotarget el (Dolypdemaidnn gy sincrease the
Lthe.termnation sign : | f transcribabl e
Stabﬂ‘gyr Ofitﬁ’%kgﬁxsﬁf 13L?rem§'egdﬁ girtl?:tg,% %8 E@ﬁﬁgst%gm?o a sequence

truncation. 6. Polyadenylation Signals [0158] In
expr essi on, 7paDiiginslodileplieatkar yot i ¢ expressi on, one

WH]'S% YPHEBdeY 1 ?Hgggﬁe 3 vdRRIrMAGERY REIOR ny98&Htaih dne or more
eftec y I

proper po nylation of the transcript. The
originmaf wpkicadort $ites (pltny waeey (‘atNowhihgaal spesifinauclsis acad sefjuence at

whichitrgglgq%figlr& %Clln%lgfﬁtﬂifo él?%ﬁ%ﬂ%@rg%ség%@gfyir}%;?li(gaféintg E%iugi}(ée d(_ARS) can
be emplRESIfBIn&TRAdIRAYS | ncl ude the SV40

8. Selectable and Screenable Markers
[0160] In certain embodiments of the invention, cells containing a nucleic acid

construct of the present invention may be identified in vitro or in vivo by including a marker
in the expression vector. Such markers would confer an identifiable change to the cell

permitting easy identification of cells containing the expression vector. Generally, a
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pol yadenyl ati on signal and/or the bovine growth
hor none pol yadenyl ati on signal, convenient and/or
wenowostaw1f unction well in various target cell BCT/US2006/003547
Pol yadenyl ati on may increase the stability of the
selectabRNH&FkePlis Qf fcBirfel W FARSROLE: A positi
O gins eo_fIS Ré‘ﬁrﬁé‘%tc?@fﬁ}s[ %i@gﬁ) &ﬁ]%gdl} 2“2%0%&%%%8% ;‘ positive
selectablegtnaarkemis ané as whivhl the presenva\of tlontarker elhewoforiBrselection, while a
rigjin f replication, sites (often terned "orj"),
negatflcisHlcORbI iR e IhbICHIES PresRCCRGVRNRES salectipi ¢ example of
a postti@plstle@tible harlterih HhatedstaetBiat i vel y an
aut onormously replicating sequence (ARS) can be
e ed Uduallf ehd AR Iustod! bf & Sr, o Bfdni
) _Str:“rpi(_ag% abl e l%/afker S u5160 I'n cggreetqgﬁtlr? ﬁennl‘ég{%ﬁe‘r&r%gg? J% ‘?%«?cf%mng and
identifigatiqm o€ riransfermank,| $orceoranaile)i penea thaic bedfer aesiglance to neomyein,

St f r nt -i.nvention. be jdentified
purcnfRBE WSt B, D18y RIGEE enbh SR s e e St s,
additien ptee SaatersV @6 efringSUC fbh@ﬁétlyﬁdlf lsth‘ép W1 W& OMb:eth@Ndiscrimination of

fj dent i Li abl e change to the cell permtting easy
transtpyaaity prsed omghe dmplearaniation mf onilitigns, hesxippessefi markers including

. . 61 . .
screeﬁé%flg} %%%{8%%518% gﬁsg}%’P, ggf)s‘el-’:gt%agg 1% Qﬁgél%gff%l asnagﬁg, pue 6ﬁlso contemplated.
Altermatimélyy screerqpblzpenymet hath ak | Imvgsest imphs! €ieds Mymidine kinase (%) or
chlo oz}i§ti V]S ??I ec%abl e ker js one in which the
bRt acs IS oo CrA I aBe Fihizeds Onsebleskill §nthevar weuld also
know Ghow @0 3inb§ i | ' ol i
eanSOBLINS BARFEAEL RS MODP Sy FACS s
The mppskarivsed issustt deliensiddo rearifaporting, so tmgagsriesi apable f being expressed
: 01 ual | y,the i.nclusion of a dr
e T R L L ——
selectatdentd §cresatiblo mapkert BRNSSIDEATN &, orkQF sBNAAMAEart. JENES
that confer resistance to neomycin, puronycin,
hygr onyci n, R, GPT, zeocin and histidinol are
useful sel e¢t P8 Gellfkers. In addition to markers

c 62} r iAsgusad pheimthpermb dtellht f'@lislidegt addreell culture” may be used
ts based on the

S A N ey N
subsequefil gelieiftionSC R RIS K s a'~f’]]u gg)gc %:Af:}))b Pg{' gg Qa8RRLE due to

., Is colorinetric analysis, are a nte
dehbe;zq!te( ef Wadvoyienymuigipes nlibhe cemeyinefexpressinga Heergegous nucleic acid

I 15U ym di ne ki nase (t or.. o .
Sequenzc% obggrirp%éé{]i geg%ljg a{g)]etayp{olkgwgg‘ér%s 8'5%@59*50 ¢&l> BRd it includes any
transfartiablez etganions  dfat sisi tdpablk bhereplitatipUh dyéh§o anglf/BPVg)élﬂféQ’sing a
het {tﬂg eng oy i nol ogi c markers, possibly in conjunct on
CICTOIEPYS MH%HW idsvectorh e hrst R@l} cams end has besh, iretl lagueebipient for
vectori.OAbﬁoétrﬂéﬁrrhé}an “BndrORGPAS; & an'ts ortha albvlgli%@?ggg%l 8% process by

expr essed si‘multaneous y Wt e nuc

which gregetiowgnerlege aeidp sudiuasta mbdifiedgiroitaembeimg @kquence, is transferred
rs_are wel |g known to

. | ect abl.e an reenabl.e mark _ _
or mtr%ﬁ‘ée‘gfn%% e IFOS? ﬁaf- hg %?‘lsfor@gg H@r‘i inchydes dhq primaty sbjagt eedl and its
progengerein, the terns "cell," "cell line," and "cell
culture"” may be used interchangeably. Al of these

t[e16m akRrs: édmslilend B&livedHEad %?é’l{ar}ymescgr ! a?y%es??ndclu%ilgg yeast

cells, insect cells, and mammalian cells, depending upon whether the desired result is

replication of the vector or expression of part or all of the vector-encoded nucleic acid
sequences. Numerous cell lines and cultures are available for use as a host cell, and they can

be obtained through the American Type Culture Collection (ATCC), which is an organization
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subsequent generations. It is understood that all
progeny may not be identical due to deliberate or
woOnemywssdsent nutations. In the context of expreeTiusgnos/003s547
het er ol ogous nucl ei c acid sequence, "host cell™
that seﬁ'x%secrlss ah BréhiPd ?&aﬁ%?;g eseé’ﬂiﬁ ¥1§€tti'ccmﬁ?ehla}s @Wéw'a?cc org). An
cl udes any transform e org nisns that i s capable
approp@[hterlﬁmt lcambe ldgteﬂnmedﬁ)grommf/ shill axﬂleem’sbaﬁgd an the vector backbone

erolo S g oded by. a vector host
and GRAVEAIURIG oeneTHOel SOTHiG dBY SERRPIET SR Yo tisHicedy into @
prokarft‘&%thogteééll B YrePlfcatibh %@Sﬁ&@t Rdtor® Babfetinbtalsn®dd as WMakceells for
refers to a process by which exo%enous nucl ei c_acid,

vector sepdivation andiwdixpressiop instederDE e oV, sad fdrt @5 Weg as a number of

transferr or |, troduce e.host, ce T
commerp g faspilaRle SAMET SRS %eéﬁﬁﬁ ComERiEst il B9 Sgrgpack™
Gold (béli% (as%%ﬁébm 9 @&%ila)F'OMteﬁﬁ{lbay,nﬁaeté@m dend e 45" Bneoli LE392

ryotes or eukaryotes, including yeast cells
could benssedtas besticslls ﬁncphmmuspa nAppﬂopgate deps sellnigeluge ﬂaccharomyces

er, the desir repllcat|on of the
Ce’”’%%tgé ’&FO’%&F&@? ahg e Cpf’é‘f{’“%?’ 41 of the
r-epcoded n iC ac ﬁ ence Nurmer gus cel £
an8XEupPes O § ?I’@O%‘i/hf’?ta"& & 1PofeR Ei%tloé’s Wo%’fpressmn ot a
Vectorq{%(l:llude m@at ReM3eanuile, 208 atdieCHA) Q48hahd BCADENIERN host cells
Type Culture ColT’ection (ATCC which 1s an
from V@ngmeilavmrandmgmmalaw@@ TandoTpulibbe b8P W s5a of skill in the
serves n arc f u r
art. %IQH%IFIP'C arr%]ttaér}' ?%e in cs)%hﬁ%lo%a%@og ?l}egtnag erar?fotlc or
prokar§atic Bestdel e%a{ﬂlﬂﬂﬁh)bﬁn@ﬂﬁt of péﬁﬂlésivel for tépdication basgression of the
the vector backbone and the desired result. A plasmd
vectorgr cosmid, for exanple, can be introduced into a
prokaryote host cell for replication of many vectors. .
Bd6%) | afomeei¢otorggeay emplpsoneel sequenses thﬁé@{l@W it to be replicated
r i 0 s e
andlonBris5@H E BB BHELES SR OME LIRS B AT PR would
furthebasdegstingd tHeosdnditRme inder ﬁhRE(m)mﬁmmealémf ﬂﬁfe lab&feadmkcribed host
SOLOPACKTM |d Cells f TRATAGENE(r), ({
cells t\magppathere pd 1o aemit rerlication o agizeter e Sy nown are
techm%%‘él Qldb@oﬂdﬁﬁgls%aﬂ1%ﬁldcﬁidv§ lefrgé s&ﬁ'@%@odﬂcﬁ%%? -vectors, as well as
propriate yeast cells 1 nclude Saccharonyces
productenenfithé avgleiSacitliancrdeddy yrotdse anditigirRioghita pobpeptides, proteins,
L8164] Exanpl es of eukaryotic host cells for
Or PCPHEHt i cati on and/ or expression of a vector include
HeLa, NI H3T3, Jurkat, 293, Cos, CHO Saos, and PCl2.
Many host ced./Bxp régsﬁm télﬂs,ls ceII types and organi sSns

a{?ﬁG@]\éag\}uﬁ%rguﬁ%re‘égH | r a vec Ltoco%gb%sg at ?eiﬁét c# ]?drpor all of the

compa3itng distisad Whdve. @Irdlﬂﬁ)fota- andlor reymry@tedfasednyoﬂeﬁfswan be employed
host_ cell, particularly one that |s per m ssive for
for qu:e\mtb che iRsPSCBY IRvepHieR 4P grodieer Mipleig tcit Seduendsss T dhRE cognate

polypeﬁ@ﬁ%éé p‘ﬁ i e%&ﬁ)gg%t}&@.m M Sﬁﬁges'})@f‘cﬁlst hat cahhewdlly A widely

or expressed I'n both prokaryotic
availalélad eukaryotic cells. One of skill in the art would
further understand the conditions under which to
i 006Dt e Tel insdet tcek/babudyeindesGtenbedn lposduce a high level of protein

expression of a heterologous nucleic acid segment, such as described in U.S. Patent No.

5,871,986, 4,879,236, both herein incorporated by reference, and which can be bought, for
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cells to maintain themand to permt replication of a
vector. Al so understood and known are techniques and
woaoiosswns t hat woul d al | ow | arge-scal e produeCTrms26/003547
vectors, as well as production of the nucleic acids
exampf 48 gel%ghsl?%amsm p809. d@@hﬁggﬁ%ggﬁi ggaséggg%gﬁﬁmgfwwws
EXN&@MU&S&wﬁﬂﬁRmmmsspamms#%tens exi st that conprise at
| east a part or all of the conpositions discussed

Joess- Prekddiieheo @bdlisylosed kexpyestion b;&steﬁhs sofsthe rlﬂveﬁmnn other
be enployed for use with the pregent invention

exampﬁﬁscfﬁu@@rwa@neﬂ}’éteml igclyde FEREBACENSr ﬁ@MPL%T@g%&JEwLTM Inducible

Mamnfia:iL 39{ i&e&(ﬁ | gigf’l gygtre %VC}H& %@?N@? Rl g‘fﬁ%ﬁ Q@d}%iﬁ %auéiﬁﬁt feb&ptor, or

its pET Bxpfessi6e Slysteme uh @Y icola féxpxysgdicﬁ’rm&‘c‘dm pAmdthee eganplglof an inducible

| t f terol
expressioh gy S B AV bl FORUN OO o Pih G HBE SRR (etradycline-
r -
regula&d%&%reeg%g ) %r %Zl? a%gﬁﬁdlécgﬁl% Eréﬁngxglgléaﬁlt éi}%}%{s% %Et%ﬁil Bt uses the full
length20KIB/ PBA8GEEr. PINYIUS2GD6] 086 4dvidesx aryshs, expragsion tsystemapadled the

chhzaBm@%g%}{zggJéxgﬁ%%g A TE%N“) an%@%ﬁ@%ﬁﬂ\%ﬁl production of

recombﬁlﬁ%oﬂeﬁlﬁﬂ e in@ihyld@rofphﬁ Yéh & ORI @ Pofies.] Ohe DY SKitING the art
i nvention, other exanples of expression

woulddwwelmw it XIS ESTERATASHIIELS 9N exprEVPREPESIBONTIRAIodquge a nucleic

wid s aR i oo DU L ERERE) PpHBST or "o " S e

Expression System an E. coli expression system
Anot her examplVaralfVedtorisnduci bl e expression systemis
2R RD bEROSRN 1 H@h%&g &idd ?e%té Sfhay be introduced
Tﬂﬁggg ?éﬁracyc I ne- regu Q?ed expr essi on) ’ g © mntr
into calls. iIncactainl enbudmeits ahthexipvetionpthe Sxptession Mmtommpnﬂqéa virus

ronot.er. |INVIT al so ov I des
or engyiegLALYCRUh ARERER P JeV e el e Yicies wobl & kb vectors
were mmaﬂﬁbsl ©B1uBHR (RS PhRvaPses (BimiHh vfusi4®, s@ﬁh@p@ﬁu&ma virus, and
h-1 evel production of reconbi nant protel ns in the

polyorn@)t Mideewaip hl%%y Baiehvml mdashﬂenadaﬁ@c and @denqyirusgs; (Ridgeway,
I 0

1988; ‘B%lc‘gnil%le )%‘(%&r Sulfed ?9@3}’@% i‘eﬁ%tg\ﬁe , for g{}&a]% féx%?el%n DNA

sequermes|dad beves reitﬁcted) gnﬁt@eaﬁinypeﬁmthekmorp,rtthbmidmpomw potentlal and

peptide. /11. Viral ectors 0169] The are a nunb
GWOP%hlcwéfygts i PEHRIEHY esGisdaisr SHeVRnETEs: r@ﬁ%%ﬁﬂ HepPHAdaly only up

to 8 kB Bf’ ﬁ)ragh ggnctfcr}ngt@ﬁ&l%ﬁ BT PO IR P ifirfAlcdd i 4 VARBE bOIL lines and

he ex sion vector conprises a virus or engineered
laboratmjz aoimade (Nicelds fand Rubendteind 13P8n diemin, THIHE6F. i Retrowiiusesars a group

T T S I
strand¥d DM irdigectdid Yo @by cAfl Sl9e Ve usedlB8BctoBai OmepVirangctors may be

Sugden, 1986) and adenOV|ruses (R dgewa
employed as expression constructs in the present 1nvent1on ectors derived from viruses

such as vaccinia virus (Ridgeway, 1988; Baichwal and Sugden, 1986; Coupar et al., 1988)
adeno-associated virus (AAV) (Ridgeway, 1988; Baichwal and Sugden, 1986; Hermonat and
Muzycska, 1984) and herpesviruses may be employed. They offer several attractive features
for various mammalian cells (Friedmann, 1989; Ridgeway, 1988; Baichwal and Sugden,
1986; Coupar ef al., 1988; Horwich et al., 1990).
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1988; Bai chwal and Sugden, 1986). These have a
relatively |low capacity for foreign DNA sequences and
woavw/oa3geest ri ct ed host spectrum Furt her nor e, PCI&IS2006/003547
oncogeni c potential and cytopathic effects in
X. PEfAtashMeAR)dsS rai se safety concerns. They can
accommpdate only up to 8 kb of foreign genetic
n@i ] alTheypoleaeshef the davanyionng. g.o thecrrgtein cgnmm’t%tay envlswned

o G 07 3 g3 B SPLBSRBIS poron it e

cytotoit @uRntislfof shengkir Gtthangetic B¥ntvi r uses characterized by
an ability to convert their RNA to doubl e- stranded

OQoif7in | it e tRdicmf1ated thﬁeﬁlecﬁé‘lyﬁép‘&@e@%f Ut!i@%r@s‘ént invention are

vectors. O her viral vectors may be _enployed a
adminiglegde s therrpewieed ly aftestive ameuntsrtest Retigntva repd ﬁhereof The term
“thera}%éaﬁgﬁ!f ei’f‘eec'ﬁ g fuéal C IJC{ ulsegez(sj tégﬁ%%ﬁgu%a%% @@Bgﬁr{djﬁiqmred to

1mprox&| some]@&@ﬁom askeontaissiic b disegbey IFrou sx4AlV) in(the ﬁg&mm; of cancer, a
58 Bai chwal  and Sugden, 1986; Hernpnat and
compoyd JhatiIHPravss Ahe SARCeR dp FB¥VISeERSedr AESSIh ANk FPPBIPEY of the cancer
would me%e&fpgﬁ{caﬁfve?fe@{w@tIt‘cfraéitahx\b‘fe ftﬁ@tlﬂlﬁ)ﬁﬁlenfeﬁf oY Ql'ié GhRer may be
manmmal fan ce Friedmann, "1989; Ridgeway, 198
inhibitRej QihmlomdSlSu)é dengncend 9815 ;andon pasueet1n]ab1t10n1@8&tardatlon of cell

& A —

amounfef @dhfpdusd id her defiiedit tc0fure @ diseasd BB WilPHRIvilde a treatment for a
conjugates, as envisioned for therapeutic use, are

diseasqyp| ecul es that retain the specificity of the BLyS
portion with the cytotoxic potential of the toxin or
tIREF 2 peltiis anvisipapd thaf gqlme]ptldfts dfghepraseahipiventiod arhuseful fer treating
e
B-cell SUOHRCEDRSAL 18P I SRAN L PSERbt 2phing Racell wopgnppoctic
leukenpaa,t [ e%munocpeelda/ﬂyrﬁplﬁqﬂasm'ﬁbﬁld er ﬂymphdnﬁﬁ ape@ti Calw;{ldenstroms

B e R e A .
associaéd ﬁbflﬁpl%l& Rk lﬁ%&'[‘;ﬁt??&l ﬁ%lefu@ Bl %hgqi‘tcelprgm)})homa (+/-

cancer, a conp und roves the cancer to
v1llouSdTegnpleoccyt68h rIrI@sst seldrigukeyipt Diffise latge Bant diymplumhay Mediastinal

t her a al eff t Ve, I t.he .
(roymicl R0 Bl sreheRe: Bl Pre € B R Sim oGy kit Lymphoma,
Plasma2Rgll OB BIRgiaS (@ﬁltifplé? angRomer| Moabslb®l bdd®Ufathy of undetermined

inhibition or retardation of cell growh,

mgmﬁffﬂ&&? I(MGII$ ) indelente myelpaa, FSmeldering: shtsiama.i Optcessiaretis myeloma
t t iiff

oV BELAIRY. QY 11 SALND, SORUly ApFTRRL ebfcyromas

Solitary r epiammytdrm af db&ms eExtidded]ladyt p&smlavytsmaned)vhlhamstroms

maceogfo iBER. e8) Chel Biesa (HoRSc yortinp SaRue agpulion discascs,

Systenﬁcy m%&%‘&sehéﬂrﬁﬁkppﬁmgr}ﬁﬁhhoﬂfo?ﬂsy”phOCyt ic |eukem a,
rmunocytorra ynphopl asmacytic | ynphoma (+/ -

nsg.r. u . :
RO BB AL AR Al o e
to treatdmms ated | ynphoid tissue (MALT) type, Splenic

mar gi nal zone B-cell Lynphoma (+/-
XI. Combination Treatments/Cancer Therapies

[0174]  In order to increase the effectiveness of a conjugated polypeptide of the
present invention, or expression construct coding therefor, it may be desirable to combine

these compositions with other agents effective in the treatment of B-cell proliferative
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vill ous Lynphocytes), Hairy cell |eukema, Diffuse
| arge B-cell Lynphoma, Mediastinal (Thymc) |arge
wa-2emlog3dey nphoma, | ntravascul ar | arge B-cel |l Lyaplusame/003547
Burkitt Lynmphoma, Plasma cell nyeloma (nmultiple
disorddf¥ ChiRBA ar{\(pﬁ‘é}ﬁlspggéntﬁagﬁ?&&t ﬁftlcﬁ!lgld %ﬁﬁob&i&r{b%% the conjugated
signi ficance (MAUS), 1 ndol ent eorm Snol ng
polypeptidésonf theOptesers cineersioncanryahplnped (Aﬁﬂ:‘Em sy rmbro ntﬂfl)‘SmOtherapeutlc

agents,gmﬁ% éé:,feeglﬁgsgf?e%gg% ﬁ}eac:l\qg%ﬁxggqugﬁ@{ %@5}/ g aﬁsﬂ,emcludmg a sensitive
or a rdsistdn@ B U ITTHar donfleaRa B R PR es\MbEe B8 il @d’ﬂ ﬁnctlon with one or more
macr ogl obul i nem a, Heavy Chai n D sease

chemotherpaybg| agluisi may @po%ilmmswrm 088 éleVIdS?]sMéWl & B-relhproliferative
s DM 5B L BN ARl SHABly e ey, an

soforthnventl on are used to treat hunmans. Xl . Conbi nation
Treat ment s/ Cancer Therapies [0174] In order to

| foersias antaetiebiRet ipcanssapatie af sapajivgataefdctil dapedtih deubject,
of the resent I nventi on, or expressi on construct
for exaraplenly kﬂ@i&ef@cer sallspindueine gpatpss Iecanseicestlsi reducing dagegrowth

e o BIREELL R IS BREP R L) OB, KB o i

inhibitB(@gTiihis? @A6#tB0REAdng d’lesbibdda supplp teh tasoragtt dancarvels, promoting an

agents. Indeed, in rticul ar enbodi ment];tﬁ t.he .
lmm“rl?orﬁ?R?&é? AgPIngh 5PRASE ﬁ@ S BMAHRICHTELE X 1 b‘é‘ﬁ‘ﬁ'ﬂ&wré’ﬂ%esswn of
cancere'aphﬁif@ﬂlﬁ’g iR RRSpA ofMBIBibfebe MRhNEmMBRC UM dre g’éﬁ@ﬂéﬂ? these other

such as to render effective the chenotherapeutic ent

compositions cebyld bacpravided ia sepehbingd ampurd effsdtiveatm klel ¢r. inhibit

prohferal%%ﬁl gﬂég ggﬁ nﬂ'hgs%%ﬁeésﬁﬁrtl%el?%gllvo :&gn%&tér}ﬁ e unc{h {8 expression

constr@@ihditld 8Fedds) or Mltiphd factad(tR lat Wet sane tBneemhls may be achieved by
{)rol iferative disorder jn addition to another cancer
contactipng ﬂf&pyell gveﬁéra single L@MposiHien of phgengeologicad forutlatin thah icludes

both a 81‘[5 %ﬁé% th%ncella\r\}fth 168 Uit ﬁgﬁ?ﬁggltbﬂs f%? @&%lﬁatfbfns at the

egétlv ting cancer in a s
same teuarvyi‘leee;m bye koinposigorcachdes thelelxpression nanstrgctegmdphe sthsr includes
h %Si cells, reducing the growth rate of cancer
esec(?@?‘l"l%e duci ng the incidence or number of netastases,

r tunor_size, inhibiting tunpr growth
@az@. nd UERE ool BSHERGHE ShamothertRingid BrlogeRwRYT ageals represents a

major gfd%f@?ﬁ i081iRBal dn@wgﬁor e %f BgaLR %En&??&%ﬁrcﬁ gl LS ﬁﬁ& ways to

tunor, preventin |t|ng the progression o
improveathe efficagy of nhmmasa’ndgadihélei‘ap&dsfpwmhmﬁmg itswish ecothes therapy. For

o R S S 8RB S SOBRRBLY 8 i o

by a tetolirfll védit Bystem, pélﬁ‘lcésfsﬁﬂ@t iRRic&f sﬁé’b@{aﬁlﬁh{y tol hhéS ant1v1ral agent
E)Xocess may involve contacting the cells with
gancic

pr€gbicore? aboh@12ude thinepntexs of ghenpresent rvepiion, |1ﬁo1se:ontemplated
that co%@x%%l%%pﬂy&%%hé&icgﬁ% P%etagmrg;ﬁgﬂf nﬁ@gn Qlff‘ct ?}%1@/ g?enqéftherapeutlc,

& comp
radiothptupeatix; @eng 'tm&ipyf or h‘hlinahbttharaphﬂic 1Intb®‘l/dmﬁeﬁ inbeidition to other pro-

contacting the cell with two distinct
apoptoig 6“3 %YCIﬁq@gw@tl%w?msat ions, at the
[0177]  The therapy may precede or follow the other agent treatment by intervals
ranging from minutes to weeks. In embodiments where the other agent and conjugated

polypeptide are applied separately to the cell, one would generally ensure that a significant

period of time did not expire between the time of each delivery, such that the agent and
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same tinme, wherein one conposition includes the
expression construct and the other includes the
woeeswnd3mgent (s). [0176] Tunor cell resistancePCD/US2006/003547
chenot herapy and radi ot herapy agents represents a
expres§Bh @onRFRPWRMd Rilf bl 'Abfe‘% R84 %h%ant%%uﬂ?aéonﬂfmed effect on the
current cancer research is to find rove
cell. Inkyucheinsiapessyitas cmﬁetnplatedrtuatr@éurmsh@qm tfm/ce&;lo:rgb hothgmodalities

th ra e
within gblt 1227 R bEY BY an o tRReB R ylmin AP BLL f gaph other
In sondeGsitdb@bry, {tUABF Be dEyirablel Btexendrihe tiRGIePlod TySirédMinent 31%niﬁcantly,
successf ul | y induced susc %tl bili tf/ to the antivira

howevgy aptere gawfedlcd Guid % Cubvasr’) 8isexpral wkodoP. 34 % PHe 7 or 8) lapse
bmmmﬁﬂg%gﬁgmggega JH%%?EBE invention, it is contenplated

nj ugate ypepti des coul d be used simlarly

O TSR e FRl Y ORELE ot copinsate olypeptide

therapy it ‘@O Vaid the Becohdarpdgésrtt] swoh boradidien chémethafapyptfot exantle, is “B”:
cell cycle regulating agents. [0177] The therapy nmay

ploergdeAm/Af B/A@VE/BEA /AR ATHBL BYARAIATBIR/BOB/A/B/B
intervals ranging frommnutes to weeks. In

S8l "B/E/B/ANB/RPAIR A/AVBE ATBEB ATH/EANBHgAYARd

pol ypeptide are applied separately to the cell, one

V‘[]Wéﬂ ?%D@B?A' Y/ ASRF £/ A/RAY B’j'/ﬁZAItQﬁ[‘he O% éA/%S’% d of

not expire between t ivery,

SRS Al i 8R00% 08 A NREOB AR et g prser

invent@hl Etot @ epagieit amlladﬁoalbwag@@uﬁll y pesdvinetbrefthechddimigtiadon of
I.n S%Ph jnstances, it is gonte Iated t hat . one
Chemo P@B‘H‘Esa& IenEtQ agooury e IBEER hg%fkﬂ thesvectqry it §§ expected that
r e

the treéﬁ%ﬁhF ﬁ}glg%ﬁ\{oﬂ%@%é ?ﬂ?e%?eﬂ ?Lec@é%ﬁxgr 0y aqsoofs (f,o‘?ﬁénlﬁl)l){ted that various
standagi thawpiesnss, well asmyrginal tegivertiving ntay lExetpephdd itheombimation with the
d lgg iod ﬁgf {eat t S|gn|f|cantly, however, where
escritied hypegprojifprativesce er;oap 6 or 7) to several wk (1, 2, 3,

4, 5, 6, 7 or 8) Iapse bet ween the respective

adnmiehimbimmpy [0178] Various combinations may be

é q% e|n co d pol .ypeptid t her apy
TS} Ganeerdbeaniss o oa@@lﬁe a SEHY 4 combingtiop therapies with both
| e

chemidal! smﬁ%@#@gmﬁé%e@%&g A?ni})ﬁ}atég% %ILQ&&% 1‘@) @eB dg&ample
msplatB/ B(GSIDBPA/ AcBbEIAiE/ AprBeasbBimY, A Bsdloktthamfi®] 8 kjyclophosphamide,

A, A/ B/ A AlLA B/ A
campto ?{)5’3@:@% %F'A{pﬁ/ﬂgn,t ﬁ@%‘é éli@{faé’ls Shiffpsurea, [ gac%nl)mycm,

daunoﬁBi@ﬁi "dUﬁ(BI‘&b@fn bhenBess Pﬁéomyd"f{ Qﬂfftdnﬁ?mﬁ Qet@pdartel (FPY 6Wtéxhox1fen
foIIom;generaI protocol s for the adm nistration of

raloxifengs ﬁﬁff%ﬂdﬁ%ﬁﬁ@rc@ndméwgﬁ@sﬂ taxqQ), gerpeitabien; mavalbing.cfarmesyl-protein
0
tansfer{age i 1to trgﬁéa\élﬁ\%{%? &hkﬁodrf[‘cﬂe 26?1% tstgf:tg \{qugbggésélg ali]ﬁ mqt{aotrexate or
zmyandbgordanmmne&mmhmbéﬂwﬁbagomgr|ous st andard theraples
as wel | as surgical intervention, may be applied in

vvlth the described hyperprollferatlve
col P tridicfhy

ce
[0184] Other factors that cause DNA damage and have been used extensively

include what are commonly known as y-rays, X-rays, and/or the directed delivery of
radioisotopes to tumor cells. Other forms of DNA damaging factors are also contemplated

such as microwaves and UV-irradiation. It is most likely that all of these factors effect a
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A. Chenot herapy [0183] Cancer therapies also include a
variety of conbination therapies with both chem cal
wandoeroashcat i on based treatnments. Combi nati on PCT/US2006/003547
chenntherapies include, for exanple, cisplatin
| .
broad éagrg?géﬁ %} g‘?NA rbn 1k ?)? ecﬁl‘ 5‘1619 f%g r’ﬁﬁ% SN deand repair of
DNA, rmad rdmaﬂharassen’(ﬁlyn raaﬁhnmnﬂenaxtmmﬂ dlmnosmtasosmoszaggz ranges for X-rays

dau or ubi ci n, .doxqr ubi ci n, .bl cl
range EPRdlyaoRes o F6 ARhioSRiBEBL &F abplasfodf afBRer@do 4 wh to
single rd@&ééxdffﬁ()@ ito &b Q&&ﬁgén@cqmsgge RinBed 7t radiBRbioped %9 widely, and
gencti t abi en, navel bine, famesyl-protein tansferase

depend nhltb¢ faMfdife tof 4hes friotarien the stengthuandbbipacif radiatipre emiiieds and the
astl Nand, ret hotrexate, or any anal og or
uptake\clp 33?93/@ dl|la‘mt of the foregoing. B. Radiother apy

A8 5 Gl SEhli M SRR A SRS R et vt

to deREbY -thaYroceSs '8y Swhishf Gherbpiitidi caBtrgst efd i/ @hymetherapeutic or
radi oi sotopes to tunor cells. Other forns of DNA

radlotl@mgtlﬁ geenh eteodedivared tg|a§@rg@b¢ﬁlb%4rapwed & dﬁecﬁguxtaposmon with
the targ}:iic Eegir'aﬁ%:%cé %gg\élollr lgﬂl?r% & t%is lg%h'\;%etgfgg%? Bi'gggééé{d 103 cell in a

combifédldrhn0) ¢ Q03 %4 Kill the eald or pﬂ&gehtdm‘fr@iﬁ rmixgdingn DNA, on
the precursors of DNA, on the replication and repair

and,_on the assenbly and mai nt enance of
chr&%&ﬁ‘?ﬁgo theka¥ye ranges for X-rays range from

d@iby] deaRanethefdfedtis %efaﬂ?%ﬂﬁ@‘ét}feﬂse RF @h@ngedffector cells and
periods of tine (3 to 4 w), to single doses of 2000

molecuﬂ@s OBt et Hediey. capess £gHs.r dhgd e@mﬂm cfgeipomaythgpts example, an
antlbo%ﬁz‘1 O%eé:\giecfjﬁ)% %bm%qgarkgreﬁl? EQ G P } E{lf" Phe 'éﬁ't?tiod&/ alone may

he strengt I'on em
serve a@sinh dffbetor uﬁt}&k@ykm it hney mﬁmmlt aﬂtet Cellsetblastua[lja 884t cERdilling. The

. ter "cantacted” and "exposed, li.e a.. ..
antiboge pRO g5 b (SRNHEAEEP F TBE Oa SR (e’ %ﬁa&%srééleyuchde ricin A
chain, W@lﬁcﬁ&aat&xﬁ?r BBRNsISC 1GQRS LhAL tanBNderde CRRFTN e aapefé’ttgbt‘i:ng agent.

radi ot Ref apeuti c agent are delivered to a target
Altern@te\relly,dhe affectpt mepdei n lynphecyte] sztya}go@ suifane mplepule tthad interacts,

. arget cel.l. .To heec or..st asi §, . both .
cither RS or Sditegay Wi Aty Sl ratt VollSLbmbta3ls g eveotoic
T cellsefntieqiCicyigs. to kill the cell or prevent it from

di viding. C. I nmunot herapy [0186] | munot herapeuti cs,

9[9@9‘7]5” | Ymm'hﬁbﬂ‘leﬁ Ft MRisUsS1@Tbel HBUNR St %f:taoéon?cﬁhéds therapy, in
nol ecul es to targ et and destr&y cancer cel

conJunctmm rv\gtlleg¢r@cth©rapvrayTlnm gerfena] appaonshefor anmbmﬂutbc;ayy is dlscussed
I on

below.? BEALA, thE bR TR TRIsK Bhor M ek hASS afbaftyt KBfectipe, te., i

not prdsBiftloRMe ﬁfaf drity GRYtheeedll] Meﬁiyh&lﬁloﬁﬁﬂaﬂ&rst &istahd ahy ¥f these may be
effect cell killing. The anti bodé al so may be

suitablg é’qa,‘r tg@g{u@gj intje go@pﬁtgafdhe PISSGTH LV RBPMbt G@mgﬁ)@a@mggr markers include
carcinc%eglgt%rgmg lahﬁig‘e :?k&s'teﬁe é%ec‘ﬁ*ﬂca feﬁhﬂhﬁ‘z{rg thiadt sto@ﬁfeﬁuﬁlﬁgén fetal

etc serve nere et ng
antigen, tyrosinase (p97), gp68, TAG-72, HMFG, Sialyl Lew1s Antlgen MucA MucB,

PLAP, estrogen receptor, laminin receptor, erb B and p155.

D. Genes
[0188] In yet another embodiment, the secondary treatment is a gene therapy in

which a therapeutic polynucleotide is administered before, after, or at the same time as a
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Al ternatively, the effector may be a | ynphocyte
carrying a surface nolecule that interacts, either
wdaiomossos1or indirectly, with a tunor cell targer/us2006/003547
Various effector cells include cytotoxic T cells and
conjuggffaSyepid o he SRRV IRGARR! . DfliSy SOF confBa S Ride in
conjuctib vafty a s&@dgﬁwfradncathg ame hofftbe fcldxmzmg exgne Ipewch}ggs wil have a
di scussed blow General ly, t unor
combizgghranirky REProlEEpiyes egfﬁgn%ﬁ%fgt?‘b%ts%‘.ﬁ@etf\ﬁamaﬁw ’, 8 Séngle veetor
dth S&h bh&iso®i OAl arie®f oPlistkinsedrk Sonchi Nss&& MPithin the
encodi iergg%e%ti él?ﬁand gny of th egfe maﬂ)? be suitabl 2 for
inventtomy spbé ofywhich ateedesanihedibelaf- the present invention.
Common tunor markers include carcinoenbryonic

ANt gen, Or PR GeSRBELLFIR bRl | 1T vt uror

assoc:| at ed ant

gi¥a891 TA@-"ITFZPTOFQPWFG-,'CII% inflyqe gf‘éml% Rl %yr o ﬁﬁﬁ,‘ﬁ\r (f%E d%o various
categorl.%é‘gepe%aér&enes tgo%s g]]‘}{%rCOIAMaﬁ n}gt {IQPSP&% »18fekhsBs @&‘i’r ability to

et a er enbo ment ,
regulaﬁaeab(umialpmltfemabmremr ¢xaneplg earfenniméii’w ithe sw\,hn@qgeae IS a secreted

t her apeuti c pol ynucl eotide is adm ni ere
growtlaff@cépr (angggqeﬁ ga Tise jpem, geges glic 6}6)\?[38% is and at the
presentt,Cs UR2 Q66013 Rt dwn CRAMARBEurPiAk y@@l@‘gérﬁ@ glf)wtﬂh €factor. In one
present I nvention. Deli very of a conjugate po ‘gtl de
& Bﬁq

embOdlment@ﬁ’ﬂ]hG erésont imiveriion, §ds opnfemplatass thainnbidies fdirected to a

partlcuc}ﬁli dl?i‘ﬁ V#e%‘u?i?negﬁfe{/aqlé%tg VsV'FJi to ?e\a(f(rélég?xﬁ?sg?&ggethe inducer of

celluldprSlifeationel y, a single vector encodl ng bot h genes
may be used. A variety of proteins are enconpassed

W[dlbbp t Nehe ipMERL I TVIS, FIPR, BhbBWnd n@r eredg®ith bRackor receptors.
bel'ow. 1. Inducers of Cellular Proliferation [ 0189

Mutatifime tprtbessi tesentoratresuldlin bose aif | ragwlptapleofupetéanat Feh exarllple a point
mutatll;o& g{' %rhg ﬁxf. trangﬁlgm%ﬁaglie Qf{éfh 1?3% ﬁgq{klfue éei{g&e ?é"ﬁ r&lts i 1n the neu

he "conmo roteins 1s
oncogbﬁ@l TheadtbAli dngogede is &cgiﬂedtfﬂ)nc el indravellplao i'acépibafqr(blnyroi@dtormone
mpl e, a form of PDGF, Si.S oncogene; 1[11 hvroid
The mgghesk @iposgHERFPA RFPEF is B%&yséﬁegoma ity e hdpgegigps thyroi

hormcgl%'}@c% ﬁﬂc&%lﬂg uﬂi&l‘ffoﬁle& gﬁk&ﬁ.s and at the present,

the on nown natural | y-occurring oncogenic

ig (ﬁ%f fﬁ%tlgt{gest cfhs® Bf lrg"gl?ég d%ﬁ&es(’cﬁe Ei?ﬁalafa%§@t{bﬁn|%rotems (e.g.,

vention I's con at anti-sense
Src, Alblr end éhs).0 Fhe p&rtémc&fca[s enciicgasmit pretdindapsine klnase and its

proliferation is used to revent expr essi on
transpTRAYORr I PIOBTPRERFISD I PPIRSERE 1 SOMECTEYY fefiss 1& mutations at
tyrosifd Retsﬁi'ug $27 Mg, cfHiley, tEAIB ARG AP Re Qf(ﬁé% Rad ﬁ@ﬁlq{roto-oncogene

recep ors. I\/Utatlons to these receptors result in
to ondoger, Of orreeaguamteamselts fromtd eadine o glyetoa mpltationat poling acid 12 in the

mut at,j on affﬁﬁ) %é transmenbrane domain of the Neu
Seque?‘é:ceeﬁlugf‘lgﬁ? HAEL s in the neu oncogene The

?i‘g@ﬁf (r)]r g)?oetpllqgll de Ioﬁ gg(}rMygrQré IIgr(:f)tellrrllst tlilgtccﬁrecﬁy exert their effects on

nuclear functions as transcription factors.

2. Inhibitors of Cellular Proliferation
[0193] The tumor suppressor oncogenes function to inhibit excessive cellular

proliferation. The inactivation of these genes destroys their inhibitory activity, resulting in

unregulated proliferation. The tumor suppressors p53, p16 and C-CAM are described below.
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The nodifi ed oncogeni c ErbA receptor is believed to
conpete with the endogenous thyroid hornone receptor,
woaouwiosspeuncontrol | ed growth. [0191] The | ar geBCTAISA®S/003547

of oncogenes includes the signal transducing proteins

(@'lgcipl’ Fofi 1e Vel of"ﬁﬂltﬁ??ﬁ h-'ﬂ?f b&PEohd ir?‘ﬁr?angst:eﬁs transformed by

cytopl asm-c protel h-tyrosine kinase, and It )
chemical amasfinogeatdinnuitmoiviap rredictioncagereveral vinweg en€hd pS3ogre 1s a

cases, results via nutations at tyrosine residue 527.
frequeiagiph of Zuioprb er BRI A WRe PR gRGA TGy b fircady
documBhfel 9 BEBRABOR frebReARNGRAERE gehdinidRR¥@Nihen cdneédd] TSis mutated
) froma valine to glycine nutation at amino acid 12 in
in over 8% o duaaoNSebgudiallgteime! arpa®) zndi ipi 2 yidg gpasppm of other
The proteins Jun, Fos and Myc are proteins that

tumorsdi rectly exert their effects on nuclear functions as

t cription.factors. .2. lahibi.tors..of, Cell ul ar

HORDSIF e Bk ooy SsaeE ¢ ot PR PlontoBim et can form
complé:xéR G/t MobtOprofdhinichexCRES-Y entigéd Bh@E1Bpr The fpestain Bnfound in

The inactjvation of these g%,enes destroys, their . i
norma] riispusist &dy celds, | Rutt at, consenjrationg which e sgiuig by comparison with

[ t . tunor suppressors p53, pl6 and
wanst i@l e B Gl G T P e o0br 053661

ISR RS 5y S o e

types. C aVidsBRge nritdtidns Uré r @mmbetfor allé aid30@eneandd s@veeséntial for the
viruses. The p53 gene is a fre%uent target of ) )
transforping sRiHE of tha opseesps.oA: FiRela sanele ShapgePiprytiehbyrRpint mutations

iAMnicSp . 1 Bb&fEs ! Rod&vel, "5 B8t mutati
can g gﬁr&gcﬁﬁ%niﬁu? ?t egﬁg%(ﬁ e@%%ﬁ%ﬁ%sh u%‘gn ec’aﬁscjgps. [prons are
knowmtat adcad in hhleaste30 8idtia feotiomsa o ANSCLEtifgidbnstagit mlleles dlat produce

e 199 and in a wWde spectrymof other t r.s. ] 0195
shifts e TBTGLIE A 6o aieden 18 oS KUY pHUSBHQ e ARy of these
dominhitBtegt@vt AIRIER appeiilotreeiothibd il gt orBAifbR NG pakkel ASin the germ
) | arge-T antigen and ElB. The protein is found in
line. ariens mitgstiyalielehappssr [t rapga fpm avinsedlbyr dystorssionpl th strongly

peneta M o R b gl TS ;lgz‘;gnfs'egsagf an
R8E S cnethet bRLSEPL S laraRol BRYpRE: pas {BR B rageiions of

the cuRESEIE ball cyé atdRiggbiedsf @fclintpakichi kinagh, 6hE€DK’s. One CDK,
onc&%gne. A Si ngl e genetl\c change pronpted by {)m nt

cyclinigdgpendenhkinageath ( eregpletes ypgissséorp Bzouahnihieidal .ot Theractivity of
. i t-at i .
wis IR NI RER B O RS RN o

an activatingaabundd, Tetyes dylohh, grdoblpians inkibitbtyssubonit.ethe pl6INK4 has been
. phenot ype wi t hout a reduction t onpzygosity, .. .
biocheHeALD] ?yiﬁaaqt%rezeﬁﬁﬁw Brotei dhat Sps%ﬁ?aﬁlmm &hﬁ‘i@; inhihitsCRK4, and
m2H RERatt R ds Bti §dirahb S 8) ORJY3S BL2ad S¢ N Since th
thus i g {?%iéa gerb? | ?llrlg& illglgl(%us?h?m{ g{ﬁﬁg I’g%es aég%z&rﬁ%% tee the
p16INKdmyetetor is m GRK# nmliibiyord Petranvg t1PBHa Heledorsoff thisgepe may increase the
activity of CDK4, resulting in hyperphosphorylation of the Rb protein. pl6 also is known to

regulate the function of CDK6.

[0198] pl6INK4 belongs to a newly described class of CDK-inhibitory proteins that
also includes p16B, pl9, p21WAF1, and p27KIP1. The pl6INK4 gene maps to 9p21, a

chromosome region frequently deleted in many tumor types. Homozygous deletions and

53



penetrant, dom nant negative alleles (Winberg, 1991).
[0197] Another inhibitor of cellular proliferation is

WO 2606/085081 maj or transitions of the eukaryoti CPCEIUS2006/003547
cycle are triggered by cyclin-dependent kinases, or

mutatlgg(o the(? el‘f'ey Gld BedlRRERTeRaki BRE c@ll(l%"r) This evidence
regul ates progr SSI on through the GL. The activity of

suggeSIShthat drezy IENKely gdre is @ pinos puppigsser gemh dhig mtt%”p@latlomﬁ@s been

G e R P LS en A BRI Baptrions

is mudhlewer ABMkdryhasulern tuhbschairicalltued bl aﬁésefazcag eBgl, 1994;
a protein that specifically binds to and inhi

Chengepyi, l%ﬁdHusw@gamﬁwl s &3k Saentref ahh b2k Keynbariabn1994; Mori et al.,
. : 9
0t AN B P, 490 ¢ 1R, o P8, AP ot 1999

Restord@089f wiléltgid pIoINK 4t fahstigeetramyeciing vadseplabeid expressmn vector

i e e By e e RASERIC AL, o

function of CDK6 510198] pl61NK4 belongs to a newy
di489%i bePtheragenessthatpray i pplovsd geeraingstor et presggng davention

mcludi@{iJN%jﬁg e@in’%b ’F@ L1 m}igbyﬂ YA, MRS %Zﬁ'ﬂ%l’VHTLhWACU

chronoson®g redio
PTENf D8qRn | I}’Cﬂpiskﬁe @27, 2X7ériy fusions, p2Y/p@3% fudm'rso zlytgdusmbotlc genes

2. Glinah D, HE5.00 7481 KR4 et e Flelientorh A obb B1A,

p300, %éHEQ invoBled ih laREi® gentdisFe. 8V VRN FGIS lﬂﬁﬁﬁ%:irpdnﬁﬁi BAYel,IGDAIF, or

gene is a tunor Suppressor gene
thelrr¢Q¢p@rqaraedM¢6n has been challenged, however, by the
observation that the frequency of the p 161NK4 gene

alterations, i ul tured
t unors thansl rﬁéﬂfﬁi&s 3 ﬁzﬂ?ﬁ hl&?‘@%gs et al .
188891 chenaptoss. @ proguayymed celd sigathy Bnenessgptial proesgs for normal

1 1994 r a
embrytfglgg dg{r&gﬂmcteng gt%é]ig a'ﬁﬂﬂ‘g gg$m@t%\%a€bsr iqge tad 4 ﬁssﬁ% 95! Lmd Tug\%ressmg
carcinegenasis (Kdrd 944l ,A9aD). eTh@Bcl,—2 108%) of pﬁtmtmrdtl"ﬂﬁthm‘ proteases have

S T Ny NN T T -

The Bél otbwwsc@aae@ in £&8bdiathd\Rfh fc%@amtls}mp&&% pl?l‘saé)promlnent role
1995) . [0199] QO her genes that may be enpl oye

in conér@hlmgcapﬁgtosl@ anfl enparsgeneell ywyenel irrestonss tmélvme ap@ytotic stimuli

(Bakh%gﬁéfwzlbgrgﬁeéﬁg\é\gglﬂarwg% o '}ge'z'argzg\@%%?;&é B, 1985;

Tsujinddi6 iafdh Erod@? f 93@7 'Ifhesdv@hﬁl,onaﬂyl cohiBTvmiJBéll z p@ﬁeﬁﬁ $1ow 1s reco gnized
TEPI GS,
to be a,gmgmbfrn%f a ﬁamly qféf:?a’cegg:}goteﬁgfwhlgbpan kg Aateggg@é as éiéfﬁé@gomsts or

th 4¥Rnyed i n angiogenesis (e.g., VEG, FGF,
dea élﬁ rrgsospondm BAI -1, GDAIF, or their receptors) and

NozopS SSRaLRROLSOlibnR AVRL ot oRR A L QF0R] syppress cel

death tpiggered @yfaOXamﬁt}’M’f&hmtﬁﬂbﬂy@ﬁt govd &\/aqipmméﬂiat ther istadhmilpof Bel 2
hqonmeostasis in adult tjssyes, and sup eSS|ng

cell deady Pﬁgﬁtﬁfﬂéﬁ duptging kghich gharg in commpn strupiisalgnd. ssqpepiee Ihpmologies.

These QffRER 1Y nftftbetTRaveHeen BERLPRSG el FYRess similar functions to Bel 2

(e.g., BclXL, BelW, BelS, Mcl-1, Al, Bfl-1) or counteract Bcl 2 function and promote cell

death (e.g., Bax, Bak, Bik, Bim, Bid, Bad, Harakiri).
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been denonstrated to be inportant regul ators and

effectors of apoptosis in other systens. The Bel 2
wonoisasspel1 di scovered in association with folliedras2006/003547

| ynphoma, plays a prominent role 1in controlling

apo d enhancing cell survival in response to

dlvgigilgbgptotlc stimuli (Bakhshi et al., 1985;

qoaezly amppramquly 59860f @rmsyw:@ln caiicer wiki@@derposptgent of some

tvpe, Py ProyRakeresboRt o5 e iy fF paltsive surgery.

Curatl{/@%}@&‘ya@g cah&r RRafindiR TR imBf beduded ih loyn d]ﬁﬁctfcﬁﬂ witk dther therapies,
protei ns, which can be cat@e&orl zed as death aggonists

such @r theg érg@t]megﬁtcﬁgﬂpm Blesent [ gy ]ongwbg@aﬁ)@pﬂpyt c;acﬂlpglerapy, hormonal
therapy; egq%g%géerég% #ﬂ\@x%thcéng)%@ntdr/ﬁtah%ﬁ{au%e ﬂ?et@}tl%s?m ﬁf@ ef’&l?(s&gl’c molecule

riggere a varl et
of the ipfesavinventiap paayeset erhpiayed ztserteeadijavmtfsmrgiidaj/ thefapBebuch as to reduce

cell death regul atory protejns which are in.c n
tumor {7 BB LICates A< BUEH G REARUI S8 €55t JH L IR PLIFERPS such s
to sterflﬁg‘a sﬁrg’i@a‘i’g@& IR S ﬁ%aﬁ&% dransrhhghopossess

simlar functions to Bcl .g., BclXL, BclW BclS,
NE)IZI% eécli:neﬁul%l \é\Jg {)ﬂﬁglﬁﬁ%?@éﬁ% rg%kuc% aﬁl%‘b‘%ﬁ%? ch:fthous tissue is

phystHyl retovealk bxdided, SAd/MOI&ROGEDET0hDT RETEHIB2RO8S @@BB)fs?cal removal

of at l%%ghgag{ g% qn{q%ﬁ 3%};16@{) %?cg tr g%s)égtb oo/otr(e)f ty%gi{ g%&r&#y includes laser

surger&n&!y ?er? re@éﬁ%‘&%tﬁ‘gb&em@mﬁﬁﬁﬁill}ﬁc&ﬁroﬁ&@g.hr@éky (SAUHRt sutery). It
and palTiative surgéry. Curative sug(gery I's a cancer
is furthereantemplatechthet the prasentiseition mayrtjeused inogenjpnckon tidremoval of

superfI crlé é:ﬁ]?ﬁeasn pregalgc%gsf ﬁfc’ 1 tggc%n{aﬁ g@ nﬁﬁ Ee)fr‘ gém‘fatfﬁos?{rgﬁ :Pt

oltBRA 1eYE SFwibPRpF B BT L

be forRle@Si8Nhe IbBENTOAMBRY mA§ RNIWcoMPHsIRY Biepafisivtantirect injection or
surgi cal therapy, such as to reduce tunor size prior

local applieasivacafi thp aregrwith amagdiena pticypeerr dberppst aufluiregiment may be
repeat: &Jdltﬁ%) \%M}?elrr]n 1?:{1\%& §“§rhé§§ 6&)1O le 5 Ic!r' &/‘é{}/al Si”:f 4;%&? Redecks or
every QUR2ABJ #,65,58/I'Ye]; 9, Ilﬁpllu,d@Sl?[ aratisi dﬁhdsa inshinodntsaiay dre of varying

part Qf cancerous tissue is physically renoved,
dosagesasived, and/ or destroyed. Tumor resection refers to

physi cal renoval of at least part of a tunor. In

addig, i OpdiadeHi¥Or resection, treatment by surgery

includes | aser surgery, cryosurgery, electrosurgery

alfB0f sclipis cemteyplatask thet per agangempy (bRoised i1 @9@@1{9 ion with the
presenitrtélrilveg’éio{lJ gcé E]H ov€ ?lﬂat fhhy tp@ﬁt?cdeﬂf G 6#&64&?’18&6 nfhésg\éﬁﬁll'ﬁbﬁ{l agents

n conj Unction Wlt
includs Upenfmamh@lulaayC agants, pagonan deit saifeot the Cupﬂﬁlﬂﬁionan;ﬁ Ltrells surface

of no | tissye. [0204]. Upon i si,on of part
receptgfs g @BUMW% CipLdife an%rgﬁ(ffﬁmlaﬂ% Ty lﬂlﬂ?lwlﬁe‘)f cell
adehediOH, rﬂnrdagbﬂtsttﬂa& 1Q&Qé/se thé SalsRAly (5?3’[}36 #é‘gﬁﬁﬂﬂﬁﬁ@ @lebﬁé apoptotic

per usl on, direct | nj ection or | oca pp i cation of
inducdrhie Imnmomotihlamw agdits jimphade ‘alntqr-ncamsrfactharlatwfercgudpha beta,

and g%nrlr%%t ﬁgataélﬁa%tperf}a%} 3‘%%5\/ gl’ne %\ﬁg%& %r I%/IIP 1, MIP-

lbeta,\/\@ﬁi‘lﬁl,o RANTES, and other chemokines. It is further contemplated that the
upregulation of cell surface receptors or their ligands such as Fas / Fas ligand, DR4 or DR5 /

TRAIL would potentiate the apoptotic inducing abililties of the present invention by
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every 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, or 12 nonths.
These treatnents nay be of varying dosages as well.

we 20061088961 agent s [ 0205] It is contenpl at ed t harPCotisere/003547
agents may be used in conmbination with the present

d.nvention to. inprove the.th eyt i ks 0
estabty PGt BB o By FAELTH p fppol AR Lol Tncreass
intercel 0P ROHALLY @SICHlé’vaﬁg% hes puiabens S GiAPajunafidisctvotldencrease the anti-
upregul ati on of cell surface rece {ors ang GAP i In oth
hyperprelifetatineifeetst o tht neigAhRIng; RXRSFRIRKICIAIVG FellgRopuation.  In other

embodﬁlﬁgﬁt?j C:Y%sﬁmg.for Ql?llf%rent geh %@érﬁﬁ‘ carPbe R8N SorhBRAbtidb M GitB ASpresent
e sensitivity of the hyperproliferative cells to
inventmpaptiniprave theduddyseprdliferativeretfichey of thedrpatments.ndphibiéors of cell

tunor necrosis.factor; integferon.alpha . an
sdehesipfive. SRTPISAY o nE e o RIRS, S SR Ghpgyor " Examples of
cell adhbiokiiNBbASR! R Foca? adMskonlkinbdd (F AR iahibhoR- dnd BANEESn. It is
and ot her chenokines. It is further gonteqplated t hat

further ¢ratenuplpted thed othsn aginte it insteaseibE SPREBROS bperfelijerative cell

| i gands .s : s Lia . ; ¢
to-apagltita Rt 45 g BatTRy 235 coloB sl h, Sompligtipn WAl prosen
inventidhao PmpsRBthd Mesamtnteffidagy. 55 WO 2006/ 083961

PCT/ US2006/ 003547 - establ i shnent of an autocrine or

PARBGT | NeHBih&Rl thetapy PRAYPBRLI beeusdd We comfuhstion with the present
] I ncreases intercellular signaling by el evlat' ng.t f(]ie
inventinpndyen comb@atiop it FynhecianeeT tHerrRR BEVIHS Vefgortibed. The use of
rornd 3587 6 RIS BL1ASHAE ARaneARER LER ar o, o
ovaria@/dragirviedltcancet yé steatheclewe] odibidokrtbe effedts oficeagienbameans such as

be used in confination with the present. inventi t.0
testosterag GF &S Tar T ARBROR Reh o7 & SRTRaic Gpt g fadt bne other
cancert tﬁ@ﬁ%ﬁf‘ﬁ freathilt Sttt 1@fedasd the AP BRIRMsE €

contenplated to inprove the efficacy of the present.

i ' . . i tahiddt ors are
R e

L2843} atThe. present mnveitiont ¢natereplntee nptleic adid malecwlen epcoding fusion

proteiﬁ%‘r;'!gl:%ﬁﬁh%talg}(gﬁlggtg,s ; hgces glga 'pctgllbr%/pl(())élli[lgl% %1%0 mailréistteﬁeél to a subject.

Differaftt dspedly of 2Dpresa liflvedEion S@ebIV e adiinitérig am effbdtivet dmount of an
present _invention to inprove the treatnent e&fi c(?cg/. .

aqueop ZoBIPosiPRroRGh CABPagijoneayith asgeiglly (Rsedissefved or dispersed in a

pharm%gé%gildglg ia&;%pé%%e%am& REREs mddhEN A RfidHally Nsuch compounds can
conbi-natron" W th any other cancer therapy previously
be addesisteiddeth cFméinasien ofith aotienecamesnt hiependihg ypdni thet disease or
freatnent of certain cancers sych as breast rost.at e, ..
Condlt&}]aﬂ?eé‘?'g, tiateder vilESHmentn Sgr Pyt“&P CBRe FOt e ‘?%9%40 ﬁmnm&aﬁm of
chemhQg)y, HiBo@EfBo it RinctRE4 A, Br hafigBes such as

testoSterone of estrogen. This treatment is often used

| | iRk QP sttt { ERedaR¥ry to i

OB RSLOPAAN ol SPEb- 38 0k gAY sbieAaRy o i
vivo angéeastvasésatiots] FoPhaalnecou, ionalge@ualiowill prepsreaandral vector stock.

out es .of Admi.nistrati.on.[ 0207 he present. i nyenti.qn
Dependiii S dieat B o QLR R 48 HemAN R ECTBREBLATI T hdp ARD. 10 to 50,
100-106008LP %o 1 kM 0S0Me 167Mad] gfenk 07, phan ofag &uEPcak 10", 1x 10", or 1 x
conpositions are adm nistered to a subject.
10" infectious viral particles to the patient. Similar figures may be extrapolated for
liposomal or other non-viral formulations by comparing relative uptake efficiencies.

Formulation as a pharmaceutically acceptable composition is discussed below.
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Different aspects of the present invention involve
adm ni stering an effective anount of an aqueous
woaopassdsi on. Such conpositions wi |l general | yPO®US2006/003547
di ssol ved or dispersed in a pharmaceutically
8@t abl eTRAr Fil 8es OF nIRUMEQRLFH i itjon :

i‘ugc(ﬁg:]corrpounds15 car%3 > b% ad'r%l ni g%“é?eagg%prﬁﬁg%anrna@ Agﬁmologlcally
acceptatile hrederotohmoldcniatemtities deh eomipogtionsothat He mhit geaciee an adverse,

.condition being,treated. Treatnent of |ynmphoma coul
alergif, B SRLREHAEL RGN, RS GRENBOHERG) T daBHnaF apymen, as
approprig®el N Al Need Mibreifl] “PIUARORScally dBbtabR0O8AriOF #iddes iafly and all

the art are well aware of how to apply gene delivery
solventsg dispersigny gnedidl esetipigs.o asiihagierinbraad suiungal adgentsctisotepic and

I i a-\ir vect or stock.

sboroiE SHRIE L GaPLEORE, % el (LD, A ana agems
pharmaktiddahadrtiee substancdsl iddevdly &nownt in IR9O,arfl 0 ELcepP, insofar as any

100-100Q, or up tolx104, 1x105, 1x106, 1x107, 1x . )
convenfignal) negig qr 28R, 15 iBeARPHILIS Withodle agiMecingtsgients, rif use in the
therapdRit (coflpBSitibRs |sNEonRabhpI8RE. S%bgfehﬁﬁﬁlg}; IURSinBRYiRR, such as other

_extrapol ated for [|i'posomal “or other non-v ral

anti-cahespr agérds, icom slsh pe dmpopzuratad inte Hatdoumositibak e

efficiencies. Fornulation as a pharmaceutically

402t abThe cotipo somipoandssoflitec piesad ihedmion @8 MOformulated for

2006/ 083961 PCT/ US2006/ 003547, [.0209] The phrases,
parenter%%ggmqrb #§y ?cg gqrel-nj ea{,lom p»%};}wa@gpwog& mgramuscular,
intrath@a68PHmBIane RS 6F et MMLEGHbMal 8likd | §fe ?th)aration of an aqueous

conpositions that do not produce an adverse,

composifiprethgt eqntains acompount @wanponedschitdnciemerthadrpressgmerfed MHC

ni.mal . or hungan S. .. @ppropri.ate used .

ctas TR s WD cESPBOF 2B 85 A2 o
Typicalipysugh ccoddpositidat \Cemths, prepHee s lifjactaBlds, itheP al i@/ solutions or

anti bacterial and antifungal agents, isotonic and
SuSpengipsy rSﬁlel olRTe| siiablg fRyame o prspere nwolutiqps . orTsperséonsf upon -the

v, e . . o .u

addio P 1EERL 3511 AP} v, A TRSAULE le 6Ly o g e
emulsifigsly conventional nedia or agent is inconpatible with

the active ingredients, its use in the therapeutic

featpdpsi t Bohsions of ahé i@ lcempoRuRPAE HRAtIAEY odGfhaKBacologically
s ot her antil -cancer agents, can

a’érgreldi ents, such ) ! | ¢
acceptagics §alfse CRh 5y pEPASSd I raen Keitabbhpeied | witk . a [soffagpntTisach as

hydrox§ibby8el RSB0 UD eSS bAE T M
Y roxggr ir)r9u’ll ated for ﬁ|eo1§ro 3%1? g‘rl grsga Eﬁrﬁ# Eg%é‘?é ig??;rzl:,e Poz’- lé&ﬂd polyethylene
glycolsf andrmixturesithereof amd BdilsorUndeaotdivery nondin@nafstorage and use, these

i.nt r amuscul ar .ntrathoragi c, subcutaneous, or even
preparalilﬂ?srcgggaf? ?gﬁeggﬁvaﬁ‘()%{o _evepﬁ@me&r% O RIGFPOBSANENSa queous
sition that contains a conpound or conpounds that
fwgas@“etﬂﬁ%ﬂ’é@fﬁ%‘é@é fmsoutaiie fpianiestahlesuse ingndasipwle aqueous
Iutiond drldidpe i skickdod Birt ain .l
K64 oy e B A s vt
glycol; gachstpulerosystersefdr e ¢xt¢reperaidons prapatatien ofstekilegimjedtable solutions
. ti,ong Or uspensions; . solid for uitable for .
o s 3G 3P 3l LR RERLARE Ak At O R LRt ol oty
be easilgdtettiedn [04ls@ shduldl bl sRbieOindeP tHeWoBA1HoRs of %ﬁnﬁfa@ﬁlr@ fnd storage
e

prepared; and, the preparations can al so
and mughe| Rpgeregl against the contaminating action of microorganisms, such as bacteria

and fungi.
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[0211] Sol utions of the active conpounds as free base

or pharmacol ogically acceptable salts can be prepared
wonowasesisui tably m xed with a surfactant, sSueldTAa$2006/003547

hydr oxypr opyl cel | ul ose. Di spersions can al so be

P03y edhé Bctibleyipdlundd méaybel fRedwatdinte BRomPb¥iGeh f a neutral or
and_m xtures thereof and_in oils. Under ordinar

salt foxran Fhenmssevtiselly eesentpbleasalisnelude heseid giditinay salts Efvsmed with the
t aj ' i - 0r el .of .
free aflS BolpPaPHESSOKTY SR 4ich FY P! OB AR E coics such as, fo
exampéa ihtydialcBlofiorori phiogysiozio| aeidss er suutil ergenis teids la aaetits @ualic, tartaric,
mande BB K. SalmbETSH Pshe N6 S80S BRI 215 Yrdarived from
inorgafiddbat < 5hdHe af) OFBH @& SmbRI sbdifmS PoRRRAMANGRNSIRIERALRI, O ferric
of sterile injectable solutions or dispersions. In
hydroxadds, end eucht prgahiorbaseruas isopropylniing tamgthylamingehistiding, procaine
the extent that it nmay be easily injected. It also

t
andthesloeu'l d be stable under the conditions of manufacture

torage and nust be preseryed ai nst the ..

S ate (BTTE (3185 OBk BenRcsayin ahi shersian, apediiun containing, for
exampRACHElet, dethamtsl, foongl - (8 MEnBROG! 6 1 lycol, and liquid

PBeT) 3006/ 003547 193151 The S a]:pgﬁ%yoﬁrhedsg Ty ba W
polyetitdenpuglieddanchthe likeh shiielde misirdsithercoicand apgasabls alls. The proper
e 95 TAGRRAL 2l SRR Sk gt A b, by
mainteg#epst dfe idy@irpd Qlaetioly safRdinlieC basar & ﬂi@ﬁé‘[’@ﬂn}/\ﬁah@ by the use of

I norgani c acids such as, for exanple, hydrochloric or
surfactapiss %ﬁ% PreyeRiqryef, the Aciqicdf TBiCERRBAIINRS @9 besbraughtiabout by various

tibacBH laf i | ol | ic aci
antiba Rl ud abeHh@] aBgnts B liplshc, Aol Enloldtorgod phgnol sorbic acid
thimeroiat,i anddhé tiben In nenygaases, b asilbespreferade tdf mcluelk dsqibeic agents, for
odi u ot,.assi . a i u cal cjum_ or, ferric ..
examp OSSR oraGanEy ehISHAE TP B RBEion AL R isebilA camapsitions can
be bro@idht ABsWYyadit MSe irlhe cofpBSitioRy OCAAR delithd MRolitl8; for example,
. [0214] The carrier also can be a solvent or dispersion

alumingagpopastesratanss gdatif.or  exanpl e, water, ethanol,

pol yol (for exanple, glycerol, propylene glycol, and

I[02AA]d  pdeyitst imjectatde gojwtiving @mdprepared i e Jincosporttiy ehe active

m xtures thereof. and.vegetable.ails, The .proper
compotindyy B 1 iedHirgL ol 1y 18 a0brgpridls sibieat (P YHeOussef Hhe other
ingredients Qtluiidghted UBbWeR Ss| :0Ghitdd, Toll®¥ed B9 fillded sRAARESoPT Generally,
. the required garxlcle size in the case of dispersion,
dispersyng 43§ Rrerarers &Y gncorppietiag tthe variogs stepHizade activeningfediangs into a

. | i Gl i. about . .

sl QS0 18, AL Ay RO per mercins

from theserpiueerafrdr dfoens Inahd oasehuft saarilk popidencor tigopie) iﬁraﬁ@ﬂ df sterile
it w e

.. t.hi nerosal , and_the like, Ip many cases, )
injectable eSPHEPlQBF:ethF Freisee deefhgiﬁ Bﬂipaepa@élﬁtl e fgpuunadrying @nd freeze-
drying SdeBRSesO WwhRkMOYiNID £5bw0ddr 48 th 22 ARS PRR bl i i
.rymg.i nj etrczlt%bl mﬁposi ‘{t;blg onér Cgﬂ?&%&@%ﬁ%ﬁ? g%‘g%??%g&ilﬁ}éﬁ%esmd
ingredigidranm a preyiashpderileifdtesedofoluiparibereate| ayi ng absor pti on,

for exanple, alum num nonostearate and gel ati n.

[@25}] Stadministiatipe céfatieeapgoticitoampssitivas pregdingdidYhe present

invenﬁlorp\%%i gg{l 1aat alng]’%ot he actijv

€ . . . .
mmon route so long as the target tissue is available via that route.
In cases where the present invention is used as a viral vector, a primary consideration will be
the desired location for the heterologous sequences carried by the vector. Routes of

administration include oral, nasal, buccal, rectal, vaginal or topical.  Alternatively,
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conmpounds in the required anount in the appropriate
solvent with various of the other ingredients
wenwwsatced above, as required, foll owed by fi PCEUS006/003547
sterilization. Cenerally, dispersions are prepared by
adminisRSRINPO LAk NG B9 VErtdsSc St BidalérdRY apbbMSneous, intramuscular,
] ingredients into a sterile vehicle which contains the
intrapepiipyieal eff igpayesonhinjestionmSaekl cemposiéensi weld optpglly be administered

naredi ent from those. en . at bove. .l m the e .
os phaig e FRRD oer AETMRRT 8 R AR Ao Teicehy 4 P tIE cariers,
buffers oy ethéraddcipians. UFbioRGtmemcofyoatitionhe df it InagS aedosol delivery to the
. preparation_are vz%cuum dr){i, ng and freeze- ({ryi ng o
lung IStceeﬁm g Vv yhencgosel sokweengboph@ 04 siljapd 0.5 ml. Similarly,
. . Jit - . L ant
@ prefe 28 HRAb Ao SR ORI AR ORY ARl bOVREIER] Volume of
the engr® isetwiekm atiost A anl anl B0 mhe Dapeuiniretvomrpasjectiomss the preferred
accordj.ng to the present. inventionwll he via any
mode, §fonigyb et i BhE P bisions W afwptiar stbediincey | abi o
Vi hat route. _In cases where the present invention
i lggh AR Fmapé}wetsort,n@ b florirable 4R REqvdds aepRfuous supply
of thetdbdulticP&mPRRiIAE T tRY phBGAL | B} HBhydrdGs I%?tif?tE%tQQQP?outes, this is
sequences carried by the vector. Routes o
accomplibliredhi byt deipi systemmc| Katetopical appheadions, bxepeattd applitation would be

emplo%%%l%%%e@céist 2 go%gﬁésaﬁlﬂ%%{chﬁeig%%e%ﬁh%ggﬁsgpﬁ 8e6 {196%3[ gtlprovided
limitedObut REhQRMt Gmduts' GFARE REapeUic Bikchib 80diSand| dxtdndbd! Eé&%cﬁéf time. For
) i ntraperitoneal or intravenous injection. Suc _

internat ppledtiono pontiRliAug PRsFIION, yfob examilenvgibe peviralgyector carrying a

Ut | Gal C DOSLL | t l.[jC e

e BOETRERH Mg RGO BRI S BBk i v
accomplishiibyntathetémzativn e post@iperatifelg dndoneo ossesf folloevell Uiyg sontinuous
adminiJFERRPEABF GSEAPeLES et e ABOLESHSAO AP BoBldppe Slected by

the clisteizh!fof kié parficBhhRlchdndBiliAdn 86t fif8ELHMAafe from about 1-2
col on-associ at ed di sease woul d be via enena. Vol une of

hours, toh&6 dwursata abopb6le doumbtouabott M-24hduk00 abbut B2 deys, to about 1-2

inratumoral dnpection. s the preferred. made, with .
weeles Py ol U Gha o tf hep el G iio TR Eppifylots perfusion
will beegdu@ehlérnd thdt Qlvef] lg‘ Bing Rl $r2inBItRHIED BEEIBAS, SadjustedBY tRE period of
. desirable tqo provide a continuous supply of
time oygieWhish the dnedione e pdministerednelt p%ubplgwed thgr higher doses may be

s d [otraarterial routes, this is

aChleVéﬁ%%ﬁ%ﬁéé‘ggﬁbﬁh p system For topical applications,

f t ed ' IO ul.d.be. enpl oyed. Eor various

1628 .01 8P BieFabdl RO in APADYGH, sI5an: Yot SiEmpe. e
solutioh Bldulp bewhickdtly bhfifered BthebedsayomataliqAdPiaes Mkt fehdered isotonic

. L‘tﬁge_r apﬁe#ti c a?ent over and, extended period of tine. )
with suigeient sa{ige RBEIUSHR. | Ehtse giarticalitadneris Soprions gTcopspegially suitable
for int@%eNEUs € iMantlisBuldt rﬂbcﬂtﬁffi&oﬁa R [n\ﬁ'aﬁgri nedl ee[d%{iﬁjtsﬁgt?&igf In this

nucleic acid segrent, of the regioh of Tnterest may be
connecpomfstarileaquedhs mediauhat dae be amptoyet ivaHéd Kagwn to those of skill in the

By R AT
isotonid NRCRB&EUEbE aRPefher adB& {d TFOORRLI STty g&erﬁl%ﬁfy'sﬁifﬁﬁd‘ﬁ?%jgcted at

be selected by the clinician for t particul ar
the propesed eite ofindusion, (seeiforexapple, Remisgton's Pharmaargatidal Smiences, 1990).

some A b s8R b AR B S i
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weeks or longer. Cenerally, the dose of the
t herapeutic conposition via continuous perfusion wll
woeomnasssal ent to that given by single or mnultiPpras2006/003547
i njections, adjusted for the period of tine over
being ’e%@dt@@ The pbl@bl@%ép@ﬁﬁbl@ri%r @&Eﬁlﬁktﬁe&i%ﬁa«dﬂl ik ah§ eVBhtl @¥@fnine the
t hat hl% doseS may be achieved via perfusion,
appropiigigedose Ior[the igljvidenl syednt er al adni nistration in an
aqueous sol ution, for exanple, the solution should be
d021Hb| Aneffedte euhduht c»feth@&sapyuta:mstmphsitibm qstdembmhiﬂedénxed on the

intende 53 IRE RS en 3P Gl dp et el LB RERLATSGRE s suitable for

use in @SBBetAkach i é(ﬁﬂtﬁ_uﬂng fa%edef&*xhﬁié&@bhﬁl o HeatRb@ péUtRI composition
subcut aneous and intraperitoneal admnistration. In

calculageqi o prodvrsc ttheprilesizade respansgsu disqusseb Abavehit assgeidsien with its

adminifERIRY T2, ot pTORLIpHA, PR eflent Shpichy 1R oty o be

adminigtesdgboth autadding tolhambérwedrebtmehisndndamit dosatdepemis aGhe protection
. solution and either added to 1000 nL of
deSlre‘fwypoder noclysis fluid or injected at the proposed
site of infusion, (see for exanple, Rem ngton's

FHA23 0} ReGe1F - AMOuS @ﬁfé@@erapgg@)compsaﬁ@n 959 epend gnithe judgment of

the pragii nchgtia Iaf({)lin:!ujg fpgftﬁigt?gba{) C (f?\ﬁglgii v\ggcggtg %ffg%ggk&)tsg fhclude physical and

clinicalPGThteUS2 06 / ixfidfi4 The hemtm ooft achninfsdatﬂh ethp eihtended goal of treatment
.respansi bIe for admnis tion wl n eve
(llev gy VRGeS s AP E BISRss SROHE apd ot el the partiular
therapstBk@stancd.0219] An effective amount of the therapeutic
conposition is determ ned based on the intended goal.
0[b§2f er Dhot RlrhuflaSE sofb'hol]gsd\gﬂla’&eadrﬁlﬁfs{%fe%l B% RINEE EdhpNible with
iscrete units suitable use 1n a subject, eac
the dosage formohtian andig sch pmdedttes i thexdpqmaaﬂy d:ffecnf/e t Tee formulations are

.. thera eu i.C CO Si Iculat to produce the .
cesly SRR S JoRERD i Bitese BB a5 RS delegable solutions
describall bbbvlet But d@lﬁgﬁ'efé'aé’et daPbill@ hind theSlike cbﬁ‘ﬁlsé‘B@ ExﬁBIo'y@d e route

and treat nent regi men. The quantity to
3[@2'221' st RE Qfled PR, 3tﬁ9 Q& ﬂﬂv;ﬂ% Qm%rtraﬁgn géﬁ?sl % Bafipulations
unit dose, depénds on the protection esi red.
perfonﬁ@t oojcely emmcsx@deﬁmu ransanghalt freludieg, dwe nbt timitedpo,sctdi]is dn culture.
al so_dep cudgne f th racti.tio
The toffy 32 y OB HRPR ot B et Huro i bove B e S8 i 3o, and are
subseqdétﬁgf addginiseteed bty 8i15alg alfhal. CIThO &R 75486 @d@inibthRion includes all
patient, the route of adm nistration, the intended
mamqu@iggns drtforeat oreenlls Witlin aypsimabn of synptons versus
cure) and the potency, stability, and toxicity of the
A8223]cul dn certasr agnsatsi of th@bplteaémtemerﬂ@m]thdeomposmons may be
ol utions w m ni st ered
camini @B R VT B, S8 L BB adB FORIIROTER Trhediments, an
expressioie bortMuNéncadingSa hvdifa@eptbietibday Wf @Gl inf8 host cell. The
formul ations are easily admnistered in a variety of
transdugerd £54s f gnihiens e nussd foﬁemt yko enalypise of abftesnativelyt fomér vivo
i bed above, but drug rel ease capsules and the
admmlﬁﬁﬁé can al so be enpl oyed. [0222] As used herein, the

t[@iﬂ‘] rU\é' ]t’gtgntgqrg%ﬂ% é 5369{9%%0% gn%orr{)%gatg& kéar%fnqby reference,

disclose methods for ex vivo manipulation of blood mononuclear cells and bone marrow cells

for use in therapeutic applications.
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performed on cells renoved froman ani mal, including,
but not limted to, cells in culture. The termex
woivm/oashsi ni stration refers to cells that havePOE&IS2006/003547
mani pul ated in vitro, and are subsequently
hayi St iBisrhiYd BRpositli dfEh&bidlett! iMPenti 1
Z@%%n‘i stI }?g??oatrﬁﬁ}lﬁlg{r%%ed;&atﬁpc n‘gcr)]Silpul ati oﬁng pgr flor rlrlelgn_are ? 5
contenmplatee| [Examiplesiinclade, drmi eeel not[BRRE] to) frasiuttéomofibleddar spithelium
of, the, presepnt invention, the.conpositions y. be ..
by adayipietiticle, 00 g (VLR OPBOSIEGRN, O o oprepit [ygatiqn, through
intravez®ild BdtRetbrizalioh lRtoSM MM JABN [Bass 219955 XdHdessis@ictivANs liveg teells by
. .encoding a nodified protein may be transduced into a
infusidnoeft appedpriateTiansdecing serupesitions thrgughy ther prste] Beinréed catheter (Bao,

[ Btr r . v :
1996), AAHIER) BRALYE! gl ALLERRRLISR A5y B roncucing
compd3itibe),, MdiZsitHen irtranasab rop diitédt@dhdad (Bomg, Y96 e irstitatim of transducing

di scl ose_net hods for ex vivo mani pul ati on of bl ood
compagioph iR-eiteet trarsduetionof 'pemes!ifar row cel Is for use in

t herapeutic applications. 60 WO 2006/ 083961 .

F822€Js2 08¢ qusssay inveptom tan he\adpanigigradnindiayenqusly, datradermally,
. onposi.t.i t he; } nvent al :
itrsarl BRIG TP SRRy, RS Ry “HaBnRNf, % Mariculal,
intraprostati¢al g n adrapteueailyo fintvhteadtieallye pintrinedsallym inxpvitreally, intravaginally,
rectallg,?cggcgl:@f Ir ﬁ{}‘lg%ﬂgng{:fmlltyﬂfdta{j%g\?%ﬁ Ilggeg{?tg? o?iltgnlegﬁ]ﬁ ogubtc{l‘%neously,
intravé&sRUDSIE héd@shify) ihipdRribAfiay a8dRY, t()?@ﬂ?y, 18899)andARdhsing aerosol,

transduction of liver cellS by "infusion of ) )
injectiem gnfision acantinneussidfusiong laseliged Perthisine bethingeateet ¢adls directly or via

cthgort I0 ae‘;an via a catheter (Bao, 1996). Additi onal
aca ?a‘“ﬁ@fé I’f&1 ude direct injection of tunors with the

ipst a tyransduci ng conpositions, and either
XI“;iﬁ¥$3ﬂh§§%v8?u?$tratracheal (Dong, 1996) instillation
ofo2e7RRNsAhicHMNGe coRippSitibhd Qdkeribedl BiréiaGhayt babsEpaiddan Okit. In a
lung cells. [0226] The present invention can, be
non-liggifiRgnesarepled & BLyRy 6pwusaty  andn optierallys pn yadditional agent may be
F g T ri Viertd QF ' [ 1Y ol j:
compl Q41830 187 bl DS SRR LORDER) W s DL SRR kL, o s
conjugaty andipeionallyt an additionat agenheftht presenttinventisnl | vy,
intravitreally, intravaginally, rectally,topically,
| joRe st urhieddifsymay edrhpnResCliablyyaligubicddapleysS tarjegitd ¥nd optionally
..Subcut aneousl)y, intravesicularlly, nucosally
additiqnat pgRye crmapelian ot therresept inveptieraiWhethar dabal¢d, onppipbgled. The

. . Y . Lnfusian, . o
comp S8BTy 1 BT BB T Bt . T
containkirrmeesns yofahe kita wil geattally encladedAoleastannmgeal, Xdst tubeKiftask, bottle,

. of the Invention [0227 of the c osj tions
syringgl s b GG PPty 5L W EG st PRARESTeR Y, 20 DIpRh, and preferably,
suitablf OfqlibH! I Whei@ Ao e nforBidan GRNYMnenEMAhe R, OfhdIKialso will
an additional agent may be conprised in a kit. The

generallyt eonfgin |a sgend.cthindr P ether pdditipralb¢antainert it avhiehe fes additional
conj t nd.optional ly.an addi.tional -agent
compoggﬁ%%éayp?ee%gﬁg‘%lﬁ ‘ygarc]; cll.on.oweger, V& comq)lnatlons of cgmponents may
be comprised in a vial. The kits of the present invention also will typically include a means
for containing the BLyS conjugate, additional agent, and any other reagent containers in close
confinement for commercial sale. Such containers may include injection or blow molded

plastic containers into which the desired vials are retained.
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[0228] The kits may conprise a suitably aliquoted BLyS
conjugate and optionally additional agent
woaopassdsi ons of the present invention, whethepciraiseioedos3ss?
or unl abel ed. The conponents of the kits nmay be
d82XYged Fhetdpeuatid iitacufeihu sprageat dnvaiitionm dryy diiei donz@ibing a BLyS
. form _ The container peans aqf ihe kits will generally |
conjugplye Rty Vith spresally GREMAY o, syitable copfainey MRS, Bopharmaceutically
Cc . el .
B R, s ARy WA il PO MG g, andor it may
have distinefirontather Weensfor keshecommundr e t han one conponent in
the kit, the kit also will generally contain a
q6230]d, Whin dhecompiemtadflibei kinale pronidad rieronk rind/omrhed liquid

. the additjonal conponents . be separately placed. . )
solutiopih Aruic ST FoBHBIARLS SBEE. CUNIoNGHE SUHRgRS Bhition being
particuSRPHlefefdl NTRe BL?*S-c_oEﬁl%a | fonRkitfol &) MASHRS bk PRRGLRR into a

o alsowll typically incl'ude a neans "for containing
syringaahle ®y®siion; Ugahis, caseldhe congiheragents, may dselfipe atdyenge, pipette,

r nt ntainers 4n close nfi.nement for . .
and/or ofiEa Sfich HRe'aibalibg fichn SR he JPUUAGOR My Picrplipdiq ppipfected
area oftthe bbdyy infettde thto Rhasirh4l, SIMGEIVER LPplidd @ /0t ikBE® with the other

desired vials are retained. 61 WO 5006/ 083961
compoperts ofPOdE/ 003547 [0229] Therapeutic kits of the

present invention are kits conprising a BLyS conjugate

dA2BU | IHaoyeaver, dh¢ yompeneninof the lduinagbeeprovidediandried powder(s).

ar |.cal | accept abl.e formul ation
when TEGRR S UPEORBSHAL B Y BERCR 35, VY o Shhrcr can bo
reconstinebddry the adwiyion loéuautiatlé soloéntC AhisainBion¥8 aRd thekole@f hay also
compqund. [0230]. When the_conponents of the kit are )
be Prowfdg&la Sgothir garfaipstmsensoFle kit inay alse|compsisg 2 tegend container
. [ |
mens Q430 P LA, PG ARMERN B, SO A MO0 Gp ke
cory e L : kso, be for.oul ated
o PRk SRRt P AR BRal AU cans for
containfigmnthai vias imrelass corfinehieselor comneersiyl dalg 8uclphf @td Linjection and/or
aogi(ji/ or. ot her such, |ike, ﬁppar atgi,, fromwhich the
blow-molded plagtic sqnizinersygtowhich dae desired\vialsrase fetdinedir ea of t he
body, injected into an_animal, and/or even applied to
4005 Tresreativg efibe Rambetd/or dypepeimentainesy, thekitsfithe invention

2 we e ; ' be .. .
mey o 87 3o HUCNELer S0SpERTOASANE, L BOBLY, TR oBfhpe win e
injectiondadpumstratioraamd/qr placaecht af the ditimf0\WBRIpositibe tpandef within the
bod gan be lr%t(l:]olli?st i,tuted by the addjtion of a suitable
ody oL it gRial. |uch an Apshvanesh By 105 R SHHIEE sBIPGHG tioreaps, apdier any such

medicah?aﬁﬁl@%cﬂ&élidefy@éhqg]@er contai ner means. The kits may
al so conprise "a second container neans for containing

i . ' . t A Lo

S0 P ARG Sl RERER TLEBRLl e Rl i o

pharmagentieally ecceptable catrsay angfor tsaduitybly atiusted foreRRgy fi®an individual.
containing the vials in close confinenent for

comerci al sale, such EXAMPQES i nj ection and/ or
bl ow nol ded pl astic containers into which the desired

YO234p ame foledvahg eghm €238 Include® 8P &5 dr¥@at® brditife d dstRAlments of
. and/ qr tmoe of containers, the kits of the invention
the invention. It sho

d be appreciated by those of skill in the art that the techniques disclosed in
the examples which follow represent techniques discovered by the inventor to function well in the
practice of the invention, and thus can be considered to constitute preferred modes for its practice.

However, those of skill in the art should, in light of the present disclosure, appreciate that many
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may al so conprise, and/or be packaged with, an

instrunent for assisting with the
wonp®osswn/ adm ni strati on and/ or placenment of POEUS2006/003547

ultimte conposition to and/or within the body of an

change@RbiBE madbl G (HRpkdlfs EMB@;Hinelﬁfﬁ)Whm dte Aistlof@eandnitifledbtfin a like or
forceps, and/or any such . nedi cal | % approved delivery

SImﬂar\r@wtcw@outm!ﬁpgrtmg ATo8YiBE SRITiEand PEoRS; igveptiopne
i nvention, the conposition is conprised in a
pharnaceutically acceptpspA R i er and/or is suitably
aliquoted for delivery to an individual. EXAMPLES
[0234] TigsicN 0Wrdg REEIMORINAIEYS POLYPEPTIDE

denonstrate preferred enbodi nents of the invention.

[I?Z§ gpoul qh@%]ﬁ@&%%%&h@%uﬁﬁéntﬁpﬁeaﬁ r&%h{ﬂlndnﬂ g%fb%uﬁ'b\fere fused

at the techniques disclosed in he exanpl e
togethérdhst mmg éwrsg»hemvtrb@mxim@g RGR é@‘ﬁé?(‘dﬁ) ogthod éHugwbmtarl 1988)

tion we ractlce venl
with B HE se BB il Pl 5 eBReR, PrloRch, Biysrcen or
orient A€ &5 (JGHI BIly§) Risast profins Wﬁérateﬂlmﬁtﬁe @E-@bﬂ etlidd using the
the art should, in light of the present disclosure

entire §pdingdrgies aftthe Blasyandsrecombignb elgninsas DNA templates to amplify
1nd1\11c£> % O#Iﬁgoﬁgénqaﬁ? 47roch Qﬁg‘t 'B‘i‘&a heefrege \%pptr&%? équdIi | fragment

I'ch "are |sclos and sti fain
encoding ke enterckiimse ahgas’&&u kite and fHieutestliefian tenagnés KM h wvas amplified

it a sco e |nvent|o MPLE 1 DESI GN
from th e ONPRITBR VS IBOBISETI DR pE S EC iR REEAFia BLYS
For, U@WG@G%AQK@CG@H{@CG%@G&@G%‘@G—‘A%AQEG‘Q@@TTCAGGGTCCA 3’
t oget her by using the splice overl ag ext ensi on

SEQ ID@PC&?) anrthwBQG-Lglkctﬁl -GETGCC CC(&CQACBE&Q%,{]T&JAATGC-
3 SEQ gﬁé\g@ I%ZI % %}(elloqglling éi%ﬁa%ﬁg éﬁ%%%agﬂlfst }nlgo nGAS linker and

a restx@dtmheémm&em gewssr atnpdﬁbd/ ﬁ&me thErRCR bifgink Cgéld#ﬁn Rend he€ing the
entire coding region of the s_and recombi nant
ohgong«épwﬂerpra%er gﬁaﬁl b e@GtCtG G@?GGA@@GQ&%%T Gﬁéﬁ?&CCGTG-
, fr nts. Tg const gBLYs-rGgh, an ream @& PCR ’_
3 f ragnent encodl ng mi ght er Okl nase di Jﬁg%ll on S|%t:ae and S
GCTCGWT@@AOGSEG@A(HI@W?B&T”KPAIG!GA@@TERAITGB 'eQEQf IIONMNONES). The

upstre%l-p itagé %gzglatf bﬁ) Fggffg}gg%ﬁ‘?sﬁngE%&egge& ng1 as a full-length fusion

BLys-i(@él ee @%%MC%QWMTW@ a pair of
SEQ , and BLys Bac Link
oligonp@ect@E TTOBETE mm@ma@n@mcr@@aklsg tIeEd aml N@rm)?ee above)

o S, 240 Ry UL S0 S A o

endoniidl@Rtd ARl thes orodkd aitb t%N@ﬂag&n%pﬁsﬂém RectbNeET-32a that utilizes the
ollgonucleotlde primers Link

T7 propxy srmmmm&m fusion gey. | BagnysipmBLys-rGel
gono RS aSARHAL] by DNA seapsneing. befarg protein gxpresgion.  For the

orientaion 1B) . RGhleBLygps proeednren dlesmiedt neam @ErdCGnflopgiment the DNA
manxp\\lee ’uoenst helgsnrlge aS%?enbl el‘i’go%?ml%o‘uéJ |- }DSQI%;Sh f#ﬁjl"on Gel For, (5°-
AGCCCAGATCTGGGTACCGACGACGACGACAAGGGCCTGGACACCGTGAGC-3’

SEQ ID NO: 16); RGel Bac Link, (5’-GCTCCCGCCTCCCCCTTTAGGATCTTT-3 SEQ
ID NO:17) for the  upstream  fragement, and  BLys For, (5°-
GGGGGAGGCGGGAGCGCCGTTCAGGGTCCA-3* SEQ ID NO:18); BLys Rev, (5'-
GCCGTCGACCTCGAGTCATTACAGCAGTTTCAATGC-3° SEQ ID NO:19) for the
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BLys-r Gel gene encoding the fusion protein by an
additional PCR step using a pair of oligonucleotide
wonriwms6PET BLys For and RGel Bac fl anki ng thech/us2@edo3s47
3'-end (see above). The final PCR fragnment was
downsprearh ffl‘@dleﬁf] dF Il e @dnaviiisiorKirdbheranthsXi@plifiddeisy hh alididBnal PCR
endonu eas and then_cl oned into_the_Novagen
step u%%ﬁ%@ {dérpﬂﬁETS BBE Gehger eﬁlc}o BlLyeRey h“éhe cppstructs were then
r
tfanst?%EE'?%‘S’dE%%f’%%ﬁg%JA’é‘95‘% EDUINBESFLNSS Hor Brolcifion of the fusion
proteirconst ruct was verified by DNA sequenci ng bef ore
protein expression. For the orientation B, RCel-BLys,

procedures described a re,enployed in the DNA
mani pul ati ons usi ng thwmgl eotide prinmers PET

Fo
R o

([02343CT HaeOSEIbhib ACGE Chthinin &EQE(tr!l Ryd¥ind L3 for site—

t he upstreamfragement and BLys For

specificyopu; eRGFFdaanEroorevirussEDd mnjueated)to tRiBlkyS using

spor Bt 5t SR PSSR AT SRR RS s o .

1996).ddWms theanienlf r@gjt@’ate, BheSAGelal wgenpurifisl apidg &Eﬁ%ﬁbtem liquid
lifie an additjopal PCR _step using
chrom%}Pgrggﬁmparsm rﬁ@?lﬁeNgwﬁ@rk&Y FERbEpRE a@ﬁrm@arlonﬁﬁ@%) and
fini I [

e B9 A B TR TPl L e il s
by SD$-&?$§|QR1ancbk\®s@rmB10EMWBllsﬁ 2 CHEM CAL CONJUGATI ON OF

BLYS TO RGELONI N AND PURI FI CATI ON OF BLYS/ RGEL

CHEM CAL CONJUGATE [OZ%Mi nant gelonin (rCel)

contfaifni ng an extra cy i due fgr Si'tg-d
ot evi ously and-cchf SORORRERY SITHFS LShg SPop as
257, bt SRS Bl o i S Shrome

with rGMMBIySausion Brot&he.Gel , was purified using fast-protein
liquid chromatogr aphy syst em (Pharmaci a, New YorKk,
NY) conbi ning gel perneation (S-200) and affinity
(Bl ue Sepharose) chronmatography. Purity of the
BLyS/ rGel conjugate was assessed by SDS- PAGE and
Western Bl ot Analysis. EXAMPLE 3 CYTOTOXI Cl TY STUDI ES
[0237] Table 4, below, outlines the results of various
cytotoxicity studies performed wth rGelBLyS fusion
proteins. 64

64



WO 2006/ 083961 PCT/ US2006/ 003547 Tabl e 4. Expression
of BLyS, BAFF-R, TALI, BCMA, and conparative |IC50
woabasas3wi the rCel/BLyS agai nst vari ous typeBCofusembio3s47

lines Cell line Cell type BLYyS BAFF-R TACI BCMA | C50

Tabld AN xplassiai 6 BLy S BAFF-K, A CBIBCRES ahQGonifaraiéd ICs, values of
rGel /BLYS Jurkat acute T cell |eukema + ++ - - 3,000
1,500 2.0 ¢ e'iﬂﬁ)ﬁ@ el liees0 70 3.6
THP-1 acut éﬁﬁﬁocytl cﬁfﬁtﬁ%higm ?St%gf%élgn?%eukem a
HL- 60 acute promyel ocytic + ++ - - 1,000 300 3.3

Cell lme!VM]- S aul typo! e WEJ/S)WQSA'FF"R +TKC§OQ§C@%Q 2.7 ICL\%‘“‘A)R Targeting index*
multiple nyeloma + + + + 1,000 280 3.6 RPM

pl asmacyt orra_-FTF‘-l-—-l-_“ZSO—IO“ZS—““I‘o"‘rra 8226 LR-5

pl asmacyt ond®® +813 + 288 1101%. 8 2ﬁf/el offee! JE@%I e

ceI m. + +++ + +_ 60 0. 001 60,000 no tlhe
Jurkat Fcu{ éfnJﬂIlwegkrer’rnar1"a+ +¥+ + +735 0. 005 7, 000 ant an%gntl e 20
KBM-5 cel hlyéwphl@m + +4% + + 1; 500 700 2.1 BClksd nouge B 3.6
| ynphomra N.D. N.D. N.D. N.D. 150 0.0008 187, 500
THP-1 Tar teumvgocwfdex répresents | C50 of reel /110 C50 &P 3.7
Geleris [0238] N.D. represents not determ ned.
) [02 proyi des illustration f he
HL-60 §C%JEEF+1§I€C%I? BLyS andéf?Gel FIG 2 sﬁbv\g exe3r(r)€)l ary 33
DNA (SEQ ID NGO 9) and protein sequences (SEQ I D NO 8)
IM-9  of anltiplexedgphary BLyS/ rGel fusion texin, 7and FI%Bo 3 3.5
MMIL.S shomsltiplz awqidrar y DNA (SEQ | D NG 11) +and 6pF ot ei 230 2.7

sequences SEQ I D NO 10), of an exenplary rGel/BLyS

MMLR fusl“Bl?lplFB'% f2 PGt 4 ilfustrates cénst @i on 7K§¥ an 3.6

RPMI szzexem!n@s onfaUST On_toxi n gGel BLyS. 65,WO 2Q@6/ 083961 28
6/ 003547 [0240] FIG 5 shows the

purl f| cation of rGel BLyS fusion toxin. As shown in the

8226/LR-SCooplayséytomst ai ned *SDS- PAGE anal ysi s+tof t 1380 r Gel VIBLY S 1.8
f usMio™xi n, the M of rGel BLyS

JEKO mantle cell lymphoma + +++ + + 200 0.002 100,000

SP53 mantle cell lymphoma + +++ + + 60 0.001 60,000

Mino mantle cell lymphoma + A+ + + 35 0.005 7,000

Granta mantle cell lymphoma + ++ + + 1,500 700 2.1

BCL-1 mouse B lymphoma  N.D, N.D. N.D. N.D. 150 0.0008 187,500

Targeting index represents ICs5o of rGel / ICsp of rGel/BLyS.
[0238] N.D. represents not determined.

[0239] FIG. 1 provides an illustration of the orientation of BLyS and rGel. FIG. 2
shows exemplary DNA (SEQ ID NO:9) and protein sequences (SEQ ID NO:8) of an
exemplary BLyS/rGel fusion toxin, and FIG. 3 shows exemplary DNA (SEQ ID NO:11) and
protein sequences (SEQ ID NO:10) of an exemplary rGel/BLyS fusion toxin. FIG. 4

illustrates construction of an exemplary fusion toxin rGel/BLyS.
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was 45 kDa, denonstrating a 1:1 nolar ratio of BLyS

and rCel (left panel). Wstern blot analysis using
wanvicogedeoni n anti body or anti-BlyS anti body PCT/US2006/003547

denonstrated that the rGel/BLyS fusion toxin

do24e]i n@iGt 6xhowa ik ﬁhﬁﬁaﬁ&ﬂbﬁf@ﬂlB]Lny filkeon| 10810 B\st shbiwlﬁ in the

Coomis§ie AL IR AT guaisi eiheACs B RS Ty tsisdhe Mg sReVBLYS
was 4§ Rﬁhnd@rﬁ&hsﬁ%ﬁng BEKQ ?%151] £1ipedf BH!E§1 Gnd 45?5 l«%%%z%%l}hcﬁ/legtem blot

I nes were seeded 103 /
analys@ Gisimg| dntlngedcvmn |an‘&boc¥yl @tansi-Blyd anﬁabd)dy d€zebdsBhte8, thatrthe rGel/BLyS

) LyS/ r CGel uad ate well s, . After 96
fusion Eqﬁn g WrrafBETY st iihe S8 4 ©an Raven.
af t ich the cells ncubat ed for .anot her_4
4fﬂhe sl‘gtbm?dﬁh%tcaﬁ*@?’ilﬁoé‘ 0%6%%wmcm Vit of Gl BliyS and

BLyS/AR9 fidibh ¥l de ﬁﬁstﬁbak%ﬁnfaﬁa@ g 11[19%%10 'ﬁla%ﬁe B8N %J%PeNseeded

ose- response curves of rGe y fusion toxin agal n
(5 x 1Gawelbuim ﬂ@trlm’ctoue%-Welllrms:rotﬂm Rrlates (aaA)rGeKBKBeHB(L&S) pr BLyS/rGel

e o G S Pl s ey S i

each v(@i() after MR ke ceBY qnc(a'bﬁ{éﬁafc(rS othéghklr fnee'g Lﬂ‘gﬁr’rclftrdbﬁuometrlc

lines were seeded (5 x 103/ wel In flat
absorbgge\weds| mensened af #&4 mpluatngsmdﬂdSA@edtderor rGel / BLyS were
added in quadruplicate wells. After 96 hr, 75 | of
X0242] abBIGHh G AxBIvt shioer duas-respdest dubvesadhGeEBLYS &isi@r toxin against

varions B oifl ofiiiretpriel dhan Banee (B9 nidbor 4Bk Fhe (8P, 19
(8E),Mugi. quap MML% (8@<§*OEPMI$2@%4(%1{) Fs556/1R Sh@wp JER@ ESJé SP53 (8K),

EGCI icity of BLyS fusi on toxin agai nst
Mino (8 bef}ildoﬁr@k%fgé\ﬁblﬂgﬁQmMWH dinge wer¢ serdsd (3 BKU) fwell) in flat-

I R OR A —

After 96THY, 1'78all, ofaRATT @élir@w&tm%ws afidedo icAcltlWRUr HRb GRcR the cells
wel [s. After 96 hr, 75 gl of XTT |abeling m xture was

incubatgd ey apetheio4di. bk | speeifapbptonsiiit abspebanet [veasi measuzedeat 450 nm

4 hr. The spectrophotometric absorbance
umngaﬁﬁgiﬁggéﬂﬁéd at 450 rimusing an ELI SA reader. [0244]

6 s n.syn nhi bitory.
TH0, PR 9 BNel F SpBLRLR By SREBER bR s st BLys
receptot fw{pfbsﬁthlIﬂ{(dllﬁalﬂ(H bl tine®f JHD® mke %@lmﬁféﬁr‘\ife@f sebl& (5 x
fusion toxin, this materi al was added to an

103/Wellhlwﬂ%trh9ﬁﬁrno9€ewaltmlamlmmlaieﬁ axkBLySisGely CBRAGel, endtiGrd/BLyS

ra tes.
were addiiEh REASHD R ReltF SRR troly bhof ETIPHAARE Fis v gaded to
each wlll i afeer r &ichweiee célﬁ"’ﬁlﬁihﬁéied [ R24abtiek G B0 Ti® 3pectrophotometric
dose-response curves of rGCel BLyS fusion toxin against
absorbangs Hiag MR Pl el gmn peing GW@I%X eadgr-- r esi stant (MM . R)
mul tiple nyeloma cell lines. 66 WO 2006/ 083961
HEAALS AT 06 6 6bese pell-fika potein dymMisiRinbiitory acivitywdtlee rGel/BLyS

d / | ) kN 6-wel |
R R e L -
fusion ankdgdhisnmqwadlr wak iaddéd tovah | is. vitb tRbte A6 trifislation Ass® using [*H]-

leucine incorporation by isolated rabbit reticulocytes. Inhibition curves for the rGel/BLyS

fusion toxin and native rGel were compared.

[0245] FIG. 10 is a dose-response curves of rGel/BLyS fusion toxin against

Dexamethasone-sensitive (MM1.8) and -resistant (MM1.R) multiple myeloma cell lines.
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XTT | abeling m xture was added to each well, after
whi ch the cells incubated for another 4 hr. The
wepemtossgshot onet ri ¢ absorbance was neasured at PEBWUSHNG/003547
usi ng an ELI SA reader. [0246] FIG 11 shows the
MM1.S @%‘Mﬁh R %E N@ke WetDsR M) 10f/wellih BayBottofn 96bwal mlcaotlter

rGel /BLyS, various concent ratl ons of rGe
plates amefceel; Bje}e,oirerd}el/BLaS Berb adsledi in updruplicate, t«}ﬁl}%cﬁﬁwﬁf Brays W of

XTT lal@Xmg ﬁwp%? Iﬁlﬁs\r/ﬁ% ?%%arcé lggﬁér;{re\gﬁ Cgiﬁjvg{\% é@@oa‘@éﬁf%‘? lanother 4
hr. The %‘? ﬁi‘é@rﬁ@i 2B RRER S m oANDe (PhiRI F0I A TGN aDELTSH reader.
TOXIN RGEL/BLYS [0247] The present inventors

ﬁ)%e@t rifs.ad &G &%éﬁhmﬁélmﬂe@ 'doS‘dD(fMTDyl of r@elIBINS. Mg obtain a
the N-term nus fol gaGéls edotlde
(5]

MTD of ﬁ}dwmysovmmlsaby@mmnemfgqq%hg avespinjecded B BplRffC mice for
5 conseglé(}ie %yg &Q{SICR tvg\glg nt@_ég %Bilf(”e gé% %ﬁ% %t%é t\}lﬁ&oerdfc)f sum%ng mice

Weremggggreh sites of the pET-32a(+) vector, transfor med |nto
E. coli AD494 (DE3) strain. The rGeI BLYS was

expressed and purifi emmg b| lized metal ion

af fini Ity chr omat ogr ap After enzymatic

renoval of the 20 kDa HIS t /
CONSHIR/GT LaNo FXEHREFHEN %@ﬁb‘?@fbﬁ@ﬁr@ JiR Ry oR-foxIN

m)l ecul ar wei ght of 43 LBEYSnder reduci ng
t |
10 he Sp oéﬁgtﬂvgﬁi&g%rﬁﬁéd HeS@elMIYBASBE IcoNRrust bHenting

and rGel, thus denonstrating the
rGel at Iﬂ{e@S&émﬁmm‘ foIlioth by M&Mtﬁgy@erdg WoRERD ;alerulgesing a splice

TG T W R

ligated f Fi%%@ﬁéﬁ% 1 bAR48k Thigesbéfolhe BIRB24EE) kudtty tahsfomeedsnto E. coli
be sSeverely conprom sed when conju ed or, fu?ﬁ
AD494¢ (dmﬁt) seminp T aiGey BLYS Wawm@sq%@n%p@qlg ufipg dmmobilized metal
of t [ [ -
o st Al Sl b B g bR 20100 i
the purPicdt £GdVBISBNini@raicd s SBY-RISGH gasl eucinbmense ther @maened anolecular
I nhibition curves for ther nat.i ve
T A RPN waSh ol g with
antibodi¥idtd E?br é{,ﬂy ‘i’ﬂ}st GerRéhskRind M@Pﬁs@eep&ﬁ both toxin and BLyS
respec ve y erefore, the resulis suggest that the
compomsizyinehé fusimtdonstryct GFIG. 5 rGel conponent of rGel/BLyS
was slightly nore active that that of free rCGel (FIG

6). A simlar findi ngﬁmkjﬂoﬁrr eported for a fusion

construct of VEGF121 a 67 WD 2006/ 083961

BIOLﬁ%@ﬁﬁR%Qﬂﬁ“éFﬁg Hgg{ﬁw KRR 15 ROSION FoxIN

toxin itself (Veenenda .5 2002). These data
ijoglsgat e TaabioMgidal mefivitytol abxiaé dahebg Geterely compromised when

conjugated or fused to other proteins. To examine the n-glycosidic activity of the rGel

component of the fusion toxin rGel/BlyS, this material was added to a cell-free protein
synthesis assay using leuciferase production. Inhibition curves for the 1Gel/BLyS and native
rGel were compared. The calculated IC50 values for rGel/BLyS and rGel were found to be 10
pM and 61 pM, respectively. Therefore, the results suggest that the enzymatic activity of the
rGel component of 1Gel/BLyS was slightly more active that that of free rGel (FIG. 6). A

similar finding was also reported for a fusion construct of VEGFyz and rGel The
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conmponent may al |l ow cooperativity between adjacent

toxin nmolecules, in certain enbodi nents of the
wonvrsswn. EXAVPLE 7 BLYS, BAFF-R, TACI, AND BCWWS2006/003547

EXPRESSI ON AND RESPONSE TO RGEL/BLYS [0249] The

VEGF H?}/@@&%mﬁd&lﬁﬁéﬁ@ésssh%ﬁ% Mack érhﬁm‘?eéwdesi)éhﬂe a@t’iﬂfy &cﬁnﬁhfred to rGel
the and and its three receptors b

. LyS
toxin itsal] ()Ysmerxdsa reg gh, gaoR) TheS1: datadndligate rijrat] mnhlm@ﬁdtlon of the rGel

compomrﬂt l?g&y %glm |5 o%%%_l etgllaclaﬁ] Ie%p@cenmggn l%ﬁ}'\/f”ilehn Gﬁ? certain
embodirddts 82ih6 invBAA6h.LR- 5, " JeKo- 1, SP53, Mno, and Granta
519) expressed BLyS and BAFF-R whereas TACI and BCMVA

were expressed in 9 ex lary cell lines tested with
the exception of 4 Ie%&gﬁm l'i nes (Jurkat

KBM5, THP-1, and HL-6 025 |t vvas exam ned
LIRS IR T s Wy e 10 ai%%m H3sETo
| evel s of BLyS recept oR¢EL /]HFMSSGHSIHVI ty to
v\[g?té]s)lzg[%e rpgg%%nPﬁ%%?st ‘ﬁnﬁé&‘sﬁlave%bfé@fi?l‘?ﬁ)roﬁlg%lf%lreyﬁLyS ligand

agal nst exenp ry-ce I nes
and itsi thcke uekielpg)ri; by IRé‘r-d’@R amphysisrmaingampbnehaflebkensig)] nyeloma, and mantle

et AERRSDE LS HEHR S S Bl e TP $R-ggmes. o,

MM1.RARPRII 8D26 @QBH&R B NRR0)-1,ISPBB elsﬁ‘ﬂiB $nd (RaRh '5'19)t é’xp@ésséd"BLyS and
BL S conponent of the rGCel Bi_ S to mediate

BAFF&eWhvr@n 4 1 epé B Anvere r@pbwewd in § exp@plazy g@l hn@l tested with the
| ST KBM
exceptipfys?d 19??'{9“&‘8%61} TG Csr Ry TP b sl Sna

ﬁ}@ﬁ}as %V%ﬂfsd?gx\é\ggfﬂ% qeaé%{e %I}fé% IOnir%Elﬁg}g%%l egnn%e%ﬁ%gshg expression
levels SKBLES%%%@@ sebAvitand 18I YR r ahBicahiipyrati®8 ICH0 Walues of

to t S and_showed targeting index between
rGel/ByB otera mepmioed wanst TR examplawiesall lines dnclediag lenkopin, mygleana, and

o Y30 G AP 6B, L] B9 86 O O o

cell type. ditie cdticc Gungeting imlex b edpresents tthe abikipr ef dicoBLY®\colnpondnt of the

L O e
summa&x%éi nb'rﬂabughﬁﬁaﬂ KEM-QTHRE 1LY%0, ArPAIRNLS, q\f/IMlhE 8226/LR s,

K conpar ed using intact JeKo-1 and
and Gr@@tlal519|s ewed 4 Wegﬁtungumdmhykwwnrmw %wiaaeaﬁéwﬂabtccld\he@ (JeKo-1,

sess, SIS et BB EAS Y SReblte BB SR 1o 0

1Gel/BESR hhlbeid @it integ beRveeh H00Ging 100000] THE MCT @Kk JeKo-
and HL-60 cells. Interestin Iy, rGeI/BLyS di d not bind

1 was foyngyto &g themps!t wrpies &9 HeeldHS Gnpeting wdenssiOL08).plhe present
inventdr&RvedeE uifabid 4d - it AT B orrelation between the expression levels of BLyS

receptor(s) and sensitivity to rGel/BLyS.

EXAMPLE 8

BINDING ACTIVITY OF RGEL/BLYS
[0251]  The cell-binding activity of the BLyS component of the rGel/BLyS was
compared using intact JeKo-1 and HL-60 cell lines. The fusion toxin rGel/BLyS

demonstrated specific binding activity to JeKo-1 cells expressing all three BLyS receptors
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SPECI FI CI TY OF RGELBLYS [0252] To assess the

specificity of rGel/BLyS agai nst BLYyS receptor
weoexmeassieng cells, we treated JeKo-1 cells w pPOTBISYB6/003547

itself, free rGel, CIP/rGel (non-B cell targeting

wheres8heyel gl nct SR GAIRD, 1 Bid H@edid Eé}héslntéb%ﬁgl}l ?rGEf/BLyS did not bind
proliferated the cell growth whereas non-

to HL- 6%@@&%@68&1@& pukyaBéFbﬁm%wss%bmé@Rngﬁ rﬂaQDar | c50 of

free rGel. However, rGel BLyS was very cytotoxic to

JeKo-1 cells expressi n yS receptors (FIG 9).
[ 0253] Pre-treatnent O?W owed a shift in the

dose-response c }@@ d JeKo-1 cells
but not in rGeI teg’g% H [ IG 13A). In
d8252]i orifo agpress the@@tmﬁmtty of rGAFBL Y8 BgainFARLyI-ceceptor expressing

cels, g 5elpd JEKPS Bl MOp Her Gaath Fhvcr oty STPieGal Gipnoia gl evecting

chemica® bbi§ugdté)Cor ﬂ@@)BLyE"ﬁgeS 1@5%1@@%&1 ﬂ@t(ﬁlltéﬁ@\t\ftht Whereas non-B-

cytotoxic effects of | / BLYS appear to be
cell tangpiieg eeiugaie §1RYSE] shewesal ﬁmllm ICsqt ofafipr e Hhmeva'nyGel/BLyS

was ve%%t&{ox%:&g tJ IE{) ele eflg ?%?Esg{ﬂ% Hx%é Sel]c E go%rs XEI(% %& fusi on
j%l E/?A n|t_ 0 WAT@)%%EL LB Ysél-%ggoo e curve in

rGel/BLpSefeaaalJéﬁd r éa@ls/batﬁei Waselataed KoL Idans (Iqb}ontsA) In addition,
anti-rCel anti bod% The reel noiety of rGel/BLyS was

pre-tregfeat & B ARF &P epilAsHiFan @r nBeMAIEC ablp‘é?edlthcrr cxiriosisupeivity of
1GeVBLgS Hx‘i‘?el%_{@eﬁg?@(@gt glgfg %ﬁé}?ﬁﬁ ?r%léﬂé‘g it S‘tllc{e{E gfl 19E) These

data d¢rhotigie BiayﬁhblddetmgcteffebfseoBh:Gél/BEﬁ&aippéﬁ foobe rBinySJI receptor-
e rGl toxin to the

. .int i zat.ion and delivery L
medla’%@) 13 ﬁéﬁ%ﬁa apRRAre et gpy yélrzooflthe épxeg regopigyp|pay, be effective in
medlatﬂél%ﬁg@ug: Bkt D AP ARG ATHVWAYS [0255] To

det erm ne ether the cytotoxic effect of rGel/BLyS

was associated with an apoptotic nechani sm JeKo-1
cells were treated wi tEKQS@EIpF/IlBLyS 100 pMrGel, or

MrGeI/BLS After 96 hr, JeKo-1 cells were
mﬁﬂ 6% BGEL/BUNS INFQiJIQ-1 MANTLE CELL
r Gel BLyS-t reat SV MEKONACEVICL) TR A1, apopt oti ¢

de | treat nt di d, not i nduce ..

Zpop os?é@%nﬁr%ec{ ggi\/ﬂlﬁ% vagsietcds \}@%d&%‘?lgg%‘éq& antibody. The
1Gel mbIeTy &iSTRMBIGS30ds/0bskR28 6 cfibplasasipasRcRas kRS Dhr exposure to the
ins are known to be a central nediator of the
rGel/B’?ﬁo FRASAPBRGE di Byson Ry oA e issponblerof efficient cell

iSSP L UF I RS ok e A e o

the rGebeXdzawhs eyt8phsal amﬂmuclsume:ﬁJieKbel qmblls,y (ADP) -ri bose
pol ynerase (PARP). Treatnent with BLyS or rGel had no

effect EXAMPLE 11

EFFECTS OF RGEL/BLYS ON APOPTOTIC PATHWAYS
[0255] To determine whether the cytotoxic effect of tGel/BLyS was associated with
an apoptotic mechanism, JeKo-1 cells were treated with 100 pM BLyS, 100 pM rGel, or 100
pM rGel/BLyS. After 96 hr, JeKo-1 cells were assayed for apoptosis by TUNEL staining.
The rGel/BLyS-treated JeKo-1 cells showed 34% apoptotic cell death, whereas rGel
treatment did not induce apoptosis (FIG. 14A and 14B).
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on caspase-3 and PARP cl eavage whereas treatnment with
rGel/BLyS resulted in cleavage of caspase-3 and PARP
wako@@skos1 (FI G 14C). EXAVPLE 12 SI GNI FI CANCE €ET/TiSEN06/003547
PRESENT | NVENTI ON [ 0257] BLyS is an essential growth
fuaséjor Pheomipasgsqpies iofipestains Bre khd>wniewdvlec2pmmnal meddhtor of the

the grow h stinul atory ts of BLYyS
celllar aHPBOE rPecsir T deteralie y BHEST HOBHGTAPEY AFRRIN T cells
during iggi@%ﬂ%@@ IREANGE , Mye » exéBfded VRN cBH/ Y 8NEaliade- B and its

et al. 1992) These reports suggest that
substratBipply (@IpR)arisose @olymeraser(BAREY. Tatwent withdLySaen 1éiehBad po effect

on caspiech e BBUT oraer vias Corgirh &y R REY e fal i flvoge of

caspasemmrﬁm at benefrace14bpse BLYS as a targeting |igand
for the specific delivery of rGel toxin to tunor

cells expressing one or _more of the receptors for
BLyS. The inventors cheSAMM&E 1%/ BLyS orientation

over the BLyS/rCel orientation for tE‘S’
const r ucSIGRHECANGHAAE THE ERESENT Fc%fi‘é t hat an
WQVF?%’L‘%@ i€ ah 54O AMSerbRTh £aBBr W@lﬂﬁ%e@l@ﬁéﬁl Basgll development

ant” for trinerization and receptor recogni ti on.
and thng;rotvhh rstistulatorys effgats of BL.yiSnatet mv«élaﬁdylw thaes cellrspdepe receptors

st AR, RSB AR RRRR 0 500 PO b ey 197

Laabi & 22, 88d3)ul FheseXBp@ES bippedtanel BLES apﬁéayﬁtd Be epprssednid Varlable
sensi ti Vi ty to rCel/BLYyS, the present inventors

patternseioali(Heel Spaetmenspandsyay Hescribg a|sgbsst Oéewn&ﬁqwﬂbtlghetrmté@smance
to there{p%effp t’agé Iis ngﬁ) COVRAGAT in \!:Feférgs% Féa S o ncﬁ?gﬁ%ﬂéaﬁ@ Gor the

various unan ce
specifid é¢livers af r@ell toxpl ® tupedrasets enpne*sshmg oe¢ lor nhorapifahe receptdrs for

ooy, IS8 B LITBAOTE el s, B3 st NIRHATR . o
fusion &o}fg&uéo&):auéémlﬁﬁﬁﬁieﬂ cﬁ‘ﬁa Rlicafed A8 ard BRARILE] ChBEminus for the

BCL-1 cells have 4, binding site/cell whereas IM9
BLyS noakdude ay enmrmofqmtnmengat@maed edeptor Tevegnigiopofisthee pladigs with

T

T R Sy SN PR s o
BLyS ré&%‘fﬁ%nﬁaé'eﬁﬁhbﬁﬁ td RGEXBING, W&eFreZexﬁ’ QRvenfsts E%}nﬂl@@ the expression
whéreas the Granta 519 l'i ne showed

levels afBlget prdyith e rénspiose and ceimpprati ey Krso (vAkygy R L r@lél?nhas and rGel
agamstl ‘é’i‘qu%gl Ls eXp«%?lZ%lggAp rn(lé(lﬁéggg efe?ﬁe%)i%g rrﬁulftl 1;eegr§>/e§nﬁ1£ mantle cell

lymphcﬁﬁfaK@ndlnm]lcsé B lgﬁlph@ﬁ@@sle tinkxy BRT~P@Rbusd BN@mthﬁla ceBllines showed
ine was foun

2006/
the hxg}m@m@eeen%gs&asomh@a%@fanseéﬂ 2V Terpriedpas B cells have
4,800 bgd%rﬁsq{e/%% 1v-4 QOnORRL 3 AT t&@éli ?é’sfbonsweness of

s were nost fesistant to rGe and
BCL-1 k€ toi I(bb’BLyS"Eh&y alsy batrelated vethe totahbhmbenof laby%mceptors Three

MCL gl LIkt dr REPaneh SRE] ERFRISAE PRl MISvih JOMA. vere

highly §‘€h§ﬁi‘v@ tetg 16 EGEVBIYS aMd QhOWdL tafRERE NhaE b&ivet591080Yandi 100,000
hese two

whereas the Granta 519 MCL cell line showed a targeting index between 2 and 4 even though

Granta 519 cells express all three receptors for BLyS at levels which are approximate to the

expression on JeKo-1 cells as assessed by RT-PCR. JeKo-1 MCL cell line was found to be
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cell lines to identify mechani sms which may account

for the divergent cytotoxic effects. The inventors
wohemrogedit hat r Gel / BLyS can rapi dly internal i PETIUSE®6/003547

nost sensitive cell line, JeKo- 1, but not Granta 519

the mosCRGitiNOto RBQDMDyS (H’l‘g%tlﬂiﬁl%ﬁ '1@@'0@@% %n&ﬁ?MGLG@fllf ﬁﬁé’sSGranta

can internalize ™ into Je I's ter binding t
519 cellp y®re e@cé‘ptr@i%arﬁﬁd riel/BLpS antheGelGsself. oXha m‘@nnnK(wele unable to

detect N%lrf]ref;t cogrell'c}tlolneon,g\ﬁg %S bﬂ%r)egﬁqéne % auﬁ Eﬂ_gfﬁe f ! %rgs{ﬁ sen51t1v1ty

to rGelBBL#$ hndexankiget fifferent matmeamtammsms SThaepBLes | Ina: gésdivo MCL
a constellation of norphol ogi c, i Mmungphenot ypi

and
cell lingy foidenfalyineccharismp sdighaay sesoaRbios Siscdivergent qipiic offects. The

1nventcg‘g g\ﬂgé\%{éérooﬁ'ﬂ?{ rﬁlgg;éf@:%gﬁlréﬂglgqﬁ%[ﬂfggﬁ EaHrt% nﬁfs{ gﬁi%%ftl\(lg 881'{;& e, JeKo-
1, but M3LGramtwes h?s(DduenamﬁlbwnD HEriapsult inktdtes ﬂl&Sﬁ@&lmﬁySorfantlhkemallze

o BsEE 1 s P 50 FRICH (eLSIPMGED €Ll s 1 vt

cell lm%%ﬂbxféﬁsmg‘@ﬁé"ea&?ﬁs ¥e|3 tof!;eW therapeutic approachs to
are clearly needed. The results indicate that the

f (B350 T Rftinfle T lolérﬁlxr?}én 1\%@?)' %XQ %'1 HRBE tylp e(ffaﬂ%fl'lfon—Hodgkm

agent at [ east oma,” " a
lymphethathdtds chafotemiedrlyy a@omeitatlon rdfeMrphéiegmt hnmapgphenotypw and

eytogeh G FERire! BFS OVemiestPs o BHE IRl GOt i g hgRpy is not

effectiff aftl aGveesll bfognBsit he pQ&n&eﬁﬁirﬁcbW ANPODBTNVIOBE remains the most
i ncur abl e despl te conventi onal m@gﬁ dose therapi es.

therapagtigalfys resistpne ot gie. B edbgsr) Hedgkibisi lymplomp (Seisembuger ef al., 2000).
The re% %@é‘eﬁhﬁﬁ” % c%@gfi %’Vmgljﬁpi)r%lw 1%%%%%‘5 Iﬂ%wmtherapeutlc

exanet hasone-r esi's
approa(:}hsatbé\/lﬂﬂrm ofcatlg neéli%tlh’ﬁmrbeultsaﬁd&hta nhatNVML Biceeok ) rGe/BLyS is

the eti ol o ﬂ;ﬁ% ef fects_of chenot herapeutic
an exv&&]@ﬁt teraprpiicy @get o?f ft & mpntg ¢l lymphemanaelymphoma that is
refract&gttsmt EREEY chdnherd gy&%mss found that

xanmet hasone- sensi ti S) and -resistant (MVL. R)

b OB B S g ) PR30 v

expansfmuoﬂplhkmi cpldy anthalbome Inpdradvaand essaihs weuRBML 820 abflventional,

high- d@&u {Sa&)faegé %qzq(g{plénRteg qum C%Z%OIOE @gtagﬁﬁmgg 2%2?@8{\/}1\%1 Véezdeexamethasone-
sens1t1\¥ee%ﬁﬁé3t | MEIIRE b(%ﬁrl:iﬂ Oforﬁno of " §&RhmBlr e hsiU8hS lMM]lllg cells), and

res‘pec ively . This indicates that cellular
MMI1 Rleé atst fammeott Xard@&lamtheassjm MbESR wells)dpsesly the etidsgy bf MM,
ros i sta he .f us

effects. © Xﬁeve@ﬁ%p%ﬁiyé)g{mér ol d%vg pmegp CE %lgpgaﬁ éﬁ%gach Pnterestlngly, the

1nventcﬁ‘§|f@l!ﬁﬁ1 it d@%n@%@ﬂé—sér@ﬂfv@s(MMUS) andevieioRAENMMALR) cell lines
cross-resistance to nelp 8nal i ng studies are

were eqblai spsitive W@Lé’ﬁcﬂctor}@h@y%ﬁ@ M fasakiehBLrSHf The inventors

o RS B IR SR i

myelonfalcelis tvageteheally sdsitilat ® Geli @O0 everdidt 280GakégBytely s bat not to

0 candi date for th nt of at least mantle .
cam BTSSR LT (G reptent ol & LSnst Rt el
dexamétﬁéis\éﬁ@ d88s ﬁot hiHeaetd f@uit'lﬂ %@elﬁg hehiNGr SRSEHdsistance to o, the fusion

delivery of toxin to |'s expressing one or nor
toxin 1@ed/BLyS whereas cellular res1stance to melphalan does appear to result in

development of cross-resistance to melphalan. Signaling studies are ongoing to understand

the cytotoxic mechanism of rGel/BLyS in both drug-sensitive and -resistant cell lines.
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receptors for BLyS. EXAMPLE 13 EXEMPLARY NMATERI ALS AND

METHODS [ 0262] The present exanpl e provides exenpl ary
wortm@rosades and net hods for use in the present PCT/US2006/003547

invention. Materials [0263] The PCR reagents, RNA

i[8R6Ht | Takdt togetBEtl tHeRIARS SbichfcaRHGTHDBLIB if B-Q)o&’%dldate for the
Kits were all obtained fromlLife Technol ogies, In

treatmqqt,(ﬁ@é ,‘lqagq(mam cellfiyaphenye and mo?,peglﬁ'@mdlmmtg BLyS serves as a
targetng# &g%@\ﬁ% utf‘lé ??écg% O%R@}?Bfl tc\%él? (lgc?%g%egll%ﬁeé(gl:e]symgnwg Oé élﬁore of the

receptdri€or RM&A.enci a, CA). Bacterial strains, pET bacterial
expression plasnids, and reconbi nant enteroki nase

(rEK) were obtained fr en (Madi son, W).
H -Trap chel ating HP rﬁwéﬁg’gther chr omat ogr aphy
(Oppoal o ExeduphAREMARRBISESARB MEHERRE ant i boay

([6292] T alpeipresAAt éxanf¥e bidvided eRbmpRAHMARAkls and methods for use in
anti-(3-actin Ab were obtained from Santa Cruz

the preggng inseRtion- -ogy (Santa Cruz, CA). Rabbit pol ycl onal
anti-active caspase-3 Ab was purchased from BD
Bi osciences (San Jose, CA). Cell lines and cell

Materialy t ure [0264] The mul tiple nmyel oma
dB%@¥] ubildie RCR nesigente. cRY@ 1solatioe kithlid Bversn dranscariijt'mne(ﬁfr)-PCR

kits wei ot ble O e St - BERBRTC B s oopigionenzymes

were pﬁftﬁa@H&MﬁN@v@Hﬁglﬂﬂ@Bms PO}, MAY RINALHADKA! purification kits
| ine, 8226/ LR-5 was ki nd é)prow ded by Dr. WITiam

were opjiied {IqaQiagima nca f¥ alenciant Baptﬂf@b AyaipRHiHT baserisd expression

plasmlfﬂ re]uexcé r%%@%@af?@@ﬁ%}%ﬂ{aﬁf@d) %8 8#) e@%o(% (hglgéilson WI).
H1-Trak whdhtyngJHBvésié dncb@'th’élr chrd:iaé‘lbgﬂipﬁyrrd%n(s Mrdee p&mﬁﬁeﬂ(ﬂ‘bm Amersham
Biosciejip @@P%@%@dﬁ tfggwoeecloéé}ﬁé’g%-% ag’ﬁz@gliy (o) sa%fvit anti-
! I

cyclin %BE %n@%gat‘]a%ﬁ ﬁlﬁéaigls}g‘ts) We?f?bt%@% g]%gprrggn}%tgé glr%q%)telcgfiﬁogy (Santa
Cruz, %htkabbﬂqioilycd{trmﬂ afitebetivelmawpase-3selb was (puRBhsedl®6m BD Biosciences
San JUni m penicillin and 100 g/m streptonycin. 5 M

(San %I%‘ﬁ lan was included in the RPM 1640 nedi um (ATCC)

for RPML8226/LR-5 cell line. Granta 519 cell line was

M (Invitrogen, Grand I|sland, NY)
Cell l“%&ﬂq%ﬁ SBEBTS th 10% heat - j nactivated fetal bovine
trg m@uwm@@agéqumpmm@ame@sm MM, and grgsistant
cell hn%anﬁ%lno RE |HF‘P1h’;§°@md 5P pe/ %rsﬁa Fsgﬁd(ﬁ%l%oﬁ Ai)dgl%on Cancer

wer e gr own
Center, (TGN, ga@prmmasmwmmmm&e}mmaelphmnresmmdelfﬁﬁe SDOG/LR-S,

was kinl“clirf}if prov[ged% nblg IVlhl liam m?torll ?Xrl%nrg Céc’r}c Bter?tgly c":l’ucson) (Phillips ef al.,

2003). The four mantle cell lymphoma (MCL) cell lines (JeKo-1, SP53, Mino, and Granta-
519) were kindly provided by Dr. Hesham Amin (M.D. Anderson Cancer Center, Houston,
TX) (Kanakaraj et al., 2001). Jurkat, KBM-5, THP-1, HL-60, IM-9, RPMI 8226, MM1.S,
MMI1.R, and JeK-1 cell lines were grown in RPMI 1640 medium (ATCC, Manassas, VA)
supplemented with 10% heat-inactivated fetal bovine serum (FBS), 100 units/ml penicillin
and 100 pg/ml streptomycin. 5 pM melphalan was included in the RPMI 1640 medium
(ATCC) for RPMI8226/LR-5 cell line. Granta 519 cell line was grown in DMEM

(Invitrogen, Grand Island, NY) supplemented with 10% heat-inactivated fetal bovine serum
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Construction of the rGel BLyS fusion toxin [0265] RNA
fromJeKo-1 cells was isolated and the cDNA encodi ng

wouownsBlyS was anplified by RT- PCR usi ng t hePCT/US2006/003547
followi ng primers: BLySf (5'-->3")

o SRR AT AT} S B s v

grown (11$Q¢PMI #1640 eiediim (ATGEYsupplemeskied ABtly J0%UisabimabiVated FBS, 100
sfruct was generated by the splice overlap
“nltS/HéﬂeéW§llbﬁn¢@ﬁ9Egﬁﬁllsﬁ’éﬁ?m@%rsenburger et al., 2000)
met hod using the entire coding region of the BLYS and

reconbi nant gelonin as DNA tenplates to anplify
Constiugtioniof ¢ rg YY Bgieanfosin To construct the rGel BLyS

fl0265dn BNA &onsiakeel celbnwaspisolated randrthe RNy enpodimg human BLyS

enc t he roki.nase,and, the.restr.ictjon
was GRERAEES HOF RISPER] QRS ufl rol RS shiofint *\BEYEY T8 3
GGAGA@&GG@*A@TCCM@AGIA@B& R8EQecapbi N@n2)ekadi BlySi Ng5'—3"):

t he ol igonuceotide prinmers PETgelfor
GTCCAFGT, R Y E A A SEAD RO ACACET D). A
rGelBERS Ty B RRRBER P REATEFY W sligas erlp ey PR (OF

PCR) aﬁpmrrhur@rcbm\mrlsﬂﬁ@arm%d’@ﬁingrthgmm c&]dmgjrelgg)naoms BLyS and
ker  and aaﬂ estriction en

recombiigiy IG5 BMA ﬁ%nréﬁtg%tog@ﬁalzﬂsmﬂwf%le £814 Festenteollp genstruct

the rQ RS ARbOSIIONA C8nstruct, an stream OE-PCR fra ment encodln the
G(%A GECGOGAGLGCCGT TCAGGBTCA: 3 - SEQ ID NG 18 , &

enterol@nassrand, the aestmmwmmfm@m@vmwm ﬁom the N-

termln?,% D ggrroe '\Rh\%e}?geretcggﬁmlag t r(grﬁ)g} 1&1% tﬁleo St ! earq%]f')n[nﬁers PETgelfor,

(5’-AG’(I@AMT@GM@B@AC@A@GAM@AM}EG@CRGE@@A@@CﬂlIrAGC-
eot | riners PETgelfor a

¥; SE@.ﬁ%rl‘éQ )ttt A TeAC e TR e et T T d A TeTHes; sEQ
ID Nd&i %}g})a )@o Oflﬁlﬁg NFMnsiesin %'ﬁdl@q’r %H‘gnf: leﬁ?ﬁ?ﬁ%‘# ?Fgﬁéﬂg(e} and a

restriction onucl eases an
restrictiont enziyhve Xhpl egs ivain augdified finlaT 182BL§Sleeag @sihg tthabligonucleotide

e T e A T B

NO:185,Gald @D&@r&ﬁ G TOCAT BRC6AGTCA TEACRGENBTTTCAATGC-3°;

sequencl ng and correct fusion constructs were
SEQ Ip rl‘émd%rﬂwdupsmmn @sld Id@wnewa@n &ﬂ-PCBtﬁr@mﬁnﬂm@ne theEsjassembled

s o LB, KIARTHR TR RR O P R 8 PER s, wip et of

ohgomﬁﬂédtﬁé iflmere |RB1]]‘ geEoi aed BIgSrERd ﬂu\mmﬂg ttlﬁlﬁ 5pl @&INBdend (see above).

fg} the rCGel /BLYS  insert were culturedln Luria
The figgloP Rng@g@ﬁ%d\‘ﬁ‘ﬁaﬁ“mfﬁ& ash cigeed awgh dimm ilnangheKhpl restriction

ot 3 48 008 AR TSSO ISP A

T7 prolpederefar ahe dunsariptonalecmtrol o€ ihelinsetted! fisidd @end. t Thef ﬁBBim toxin

carm TESLETAASTL S 100801 LDV S5 00, 10U L0 PEORCO. B
were tthéfBrrhé® sitto [HAcARhiE A ¥8aift 00D (DER) for protein expression of the

fusion toxin.

Expression and induction of rGel/BLyS in E. coli
[0266]  Bacterial colonies transformed with the plasmid carrying the rGel/BLyS

insert were cultured in Luria broth medium containing 400 pg/ml ampicillin and 30 pg/ml
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anpicillin and 30 g/m of kananycin and expression of

the gromh factor fusion toxin rGelBLyS was induced
wako@AR3dey addi ti on of 100 M i sopropyl - 1-t hi o- PBTMS2006/003547

gal act opyranosi de (1 PTG overnight. The cells were

kanam élh|a¢c3t7@(d oWrn@ tif iaf Shgldri ifEbato? 2t 3PS RBBIThé BadBridTMultures were
and frozen (-80C). rification of

then dﬂ@éﬂ E!Lw Wbd’vqsh HeB zesdivya coataining @@ﬂlbl@tl%mél gloamet Amo=0.8 at

7o OGRS H BOLY Ty P s EB B Efs 400 imt of
amplcmﬁpbﬁa i3g ué/}fﬁaéfe@n\é&ry@m Md bAseRidd be %d l\é%ﬁmliﬁ}%"aé%ep fusiéh toxin

for 1.5 hr. The final concentrati on of
rGel/BlyyBerwest dnduocsds at adpst byl eddiB@ONM NA@ phH ishpropyl-1-thio-B-D-

galactqpy GRS MG RN Bp3lls G COlat b T B AGop fppfpended

in 40 A0 TA-FICL §pH8Y, 208'oBedn @BEPC)S00 MM Nad  cont ai ni ng 30
mM i mdazole and eluted with 40 mM Tris-HC (pH 8) and

500 mM NaCl containing 300 MM i m dazole. The rGel BLyS
purlﬁ@gﬁhq;fq.@wgﬁx?@cti ons were pooled and dialyzed into
Si's | s AN :
F%@ géct&pantcgﬂg %%eg-ﬁl Ka anf tﬁeﬂ’?g’e(ﬂ {%Eg)h%wﬁ @ sruption

renove t I ne
(Bead rK@ItdrBIB}&p‘eustductts;xBarttesnﬂa,l 0K)gahidS€Ci diheebicagrialalysates were

N N T A
adjusteIPRC S@OIEMJI\QCP lad %Héh 1hQed Q)n{ipﬂlh'r% 'cﬂélﬂﬁné P Y&[ﬂa (Amersham)
r emoved i on_exchange ¢ romato roug

chargedy gy 6 oRd NaSOr lfﬂmo@mmams Rt by A HICL (o ) and

500 mmmo% n%BQégtr%{gfl el i ﬁgﬁ&‘%l @dﬁgl PRCHCI (pH 8) and 500

mM N&Cl teitainingr 300 @ ,1m1calzd>la U"Oh@ﬁGel&[@St@ﬂﬁdn@t fréions were pooled
Anal ysi s_ of geﬁj BLYS [0268] To assess the presence
2

f
and diglggad inisydinyaindu @%ﬂ% ﬁQrﬁlM Tis-Htd (pitér) gy 650 mM NaCL. To
remové H%' H’iE‘tl&ﬁé('t , thd fGdI/mte ? t%§1n"\@t§n%a1 ? l%igtﬁgn@yaglxge@ digested
g con Purifie

PAGE undér reduci |t| ons.
overmgl@sd,t/ BomStefperpiunaewith seqantatand dnjerSOEaLATEK( SNavagdn)alite non-

speciff pffe 3B ERCH) B3 Bighne Wi amoin) DY e phiCe dnopestography
through Q-Séphansst Q*astbF%fNe(fArfJ&@hdﬂﬂ akidl I%F&ﬁhn& RiErSnatdgrap@Ptidlgh Blue-

d ycine, 20% nethanol]. The nbr anes wer €
Sephargsco (@Bt GAmershem). The Trurified utGeééfézySs akmplss (w@se) filter-sterilized,

[ non-fat mlk and then probed with
alquOtgg%%‘as{blr ?t?lggrom n Ab or goat anti-BLyS Ab. Coat

antl -rabbit or swain anti-goat antibodi es conjugated
Analy L b E éichl%y di sh peroxi dase (Bi o-Rad Laboratories,

AT o S e b N B NSRS s
fusion R, YR20RA/s008f4 tverdhdal HRH 8¢ TIRINSDSAVRGE 1nAEESAAR conditions.

Phar maci a Bi ot ech I nc., Piscat away, NJ). BLyS or
Purified agelBLnarté L@ | R rsepasnted llps(e%DSté’A@E i(84 1\5%)ca;mlt elwtmphoretlcally

wansteyt o PYBIPRERDRES PR O fpSilits AElRe Yafpv ot e in
transfep biiffer [M8SmWARIsIHCEDHISI3)F190 mM Glycine, 20% methanol]. The PVDF
membranes were blocked for 1 hour in Tris-buffered saline (TBS) containing 5% non-fat
milk and then probed with rabbit anti-gelonin Ab or goat anti-BLyS Ab. Goat anti-rabbit or
swain anti-goat antibodies conjugated with horseradish peroxidase (Bio-Rad Laboratories,

Hercules, CA) were used to visualize immunoreactive proteins at a 1:4000 dilution using
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Hi stogram Cell-free protein synthesis inhibitory
activity of rGel/BLyS [0269] The n-glycosidic
wonbicmstowry activity of the reconbinant rGel tegTUSHBSE/003547
assessed conpared to that of the rGel/BLyS fusion
ECL de®¢kibn réh@nt Qaferd gl PRSknideh Bhéteaﬂ nsa‘ Pﬁ&ﬁﬁﬁhﬁ NJ). BLyS or
producti on was assessed using a rab reticulocyte
recombipaniteelomis wyreaised ps@p@q‘lﬁl@cpomrolshgatamﬁ me/a@rtt@d 25 the relative density
Prmsa I\/aisn W ). and as. descri.bed.previously .. .
of profef_% Bgrirja(l’izﬁ % Br- %@p?@nﬁ %feﬁgll%h Qf gﬁ? ib%l(fsngf qu)c{ntlﬁed using
Histogfdae| BLyS [0270] To assess the BLYS receptor binding
activity of the fusion toxin rCel/BLyS, JeKo-1 and
HL-60 cells were i mmbilized onto poly-L-Iysine-coated

Cell-fr36 p¥6iein n%@sffs inBAHERP actilieK re, Franklin
g he &l- g@c@ﬁﬁ%ﬁgﬁbﬁgﬁﬁ% &t h%/l\@:%bxlnbm-gﬁlerGel toxin was

at es vere Fehydrat e ed”w t % BSA, and
aSSGSSQd‘IG,QTIlP&T@dJ b thedi Qﬁnthm rGﬁlﬁ’BIeySuﬁmsttmmmtTm tooxmrsinglaced inhibition of
buffe S, 0.1% Twe
protei, oy Wl Ssrp g, SO FeilacSlec e othv e SRESIGRd by the
manuf¥eksBt (FromBhA NS IR ST Bﬁlﬁb?de@&ﬂ\/&dtﬂie\ﬁ@meale, 2001).
anti-gel onirn pol ycf onal anti body for our at room
tenperature, washed 4 tines with PBST (1 g/m in PBS,
BLyS Pe&?ftorm&ﬁ Hetividy P2 BaBLysind then 100 | of
D5 das G5O %}%dregéi%r lﬁﬁ&lhg raé‘t*i’xtlbl oi1 #6fkslon gfxgﬁ r(f'ren/BLyS

i lution buffer; Vector, Burlingane, was ad
JeKo- lemdnHMQ cellplvetre mmebgized nototzdedl- ltysme-lzoat@dl 96 avelk plams (Becton

er at ur shed 4 .tinmes with PBST, .AnN evel.qpe
Dickirg B R0 Tty sk Lalss, v 8 sty 2 3 & G RIE TR Flates e
rehydraﬁsb@ Oblptkénwith 390 BSAWaS] HRASHicEBhivd tAthSREFR R coMEéhtratlons of
000 i nstrunent (Mol ecul ar Devi ces, Sunnyval e,
£Gel/BBgh g Fiohingh By SUTBAERSRO. AMeca 28, BANMDBApTaisk howrs at oom

cone NS, 98 P, S Sl B g
antibodyyfor AVieIs @t fooanRaigepitine]wasHoy MEfRsEwth ®BS T @ag#/idin PBS, 0.1%

(RT-PCR) _anal ysis. Total isolated RNA from 13 cell
Tween| 30h 51 %8S 445 eapdt the 1 AD nés:tfzmerwéasprqomuggtedmt emiyabbit IgG (1

pg/ml br? %Hélt,lgn g)ur bv\gsct?r Lﬁh{néa?]ge %rgﬁvaél_%!g % g!g)wellf 'Plates were

1ncuba(e$0fbf1Q|IQﬁE aBfoodl templedft V\%&Fe'a Riit?B8 GWMPPBSKGEIEH 8&veloped with
al 2004), TACH (196 bp (Phillips et al. 03),

tetrameshdbawiging 3esUBjSs) (Sigha). |Ab@grpé1pnaa|t 450 2m0 3yas mmedmgh Spentra
7 8 1 PCT/ US2006/ 003547
Max 3@%@%%“ |e\r?f£-l arD ?mg\geﬁ%g%&a% o0 conpetitive
i nhibition by free BLyS or decoy receptors [0272] To
Detectl%ne}{ig ?%flﬁﬁj andI VAl MeS Ol o il B (PR lines
fé@reésé?‘F rital ﬁ?& %@ﬁ%@l@w assessed in 13

cell hﬁsscbyatremge Q}aﬁﬁcﬁﬁmoﬁ?%gi ntadel GldiIRNSRAMANIRTFRIR) Eﬁﬁysﬁs Total
or rGeI/EtLﬁyS wer e ad in quadruplicate wells.

isolate@BNAyfromstF ¢elldinexwhs uagskloisprathasizg tlilﬁé'lerF%@@hé):D%b(’sﬁadumn was
ampliﬁ%@ b%faﬁeR y usmgfsrpg&f eriger"s rh%m%ne(i %o amplify human BLyS (313 bp)

(Schneider et al., 1999), BAFF-R (256 bp) (Kern et al., 2004), TACI (196 bp) (Phillips ef al.,
2003), and BCMA (285 bp) (Phillips ef al., 2003). GADPH was used as a control.
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i ncubated for overnight. The spectrophotonetric

absor bance was neasured at 450 nmusing an ELI SA
woeam®s39Bi 0- Tek | nstruments, Inc., Wnooski, YTYUS2006/003547

[0273] To assess the specificity of rGel/BLyS agai nst

Cytotd3iy Sctieite piforGeBI¥ES aindgcomipdtitive Hhibitdal Bl HEXBIYS or decoy
receptgﬁd Is with BLyS itself, free reel, CIP/rGel (non-

qet’vz]t arg ke tﬁ@@dﬂlﬁd@étl@qmw %fu%g of (F?ﬁ}'ﬁl’g@/a%alrg{ 13 cell lines,

medi um wer e added }Jadru |catewe
thlrtee@@nﬁelmesuwereu sehddsl (SXéﬂ asl@évsl) iheRet-Hottom |96-wielt enicrotiter plates

o e e e
hr, 50 A}é@ XPP lﬁ'lMl g Iﬁbd‘lﬁe (R@ch /VVAS Qfde@"‘lg Fabh Rell, %@eﬁmcho&e cells

or 1 for 2 hr, and then
incubateddipy Bzgrsgbt Tl@eﬂpefptt@élpfonw@sc abmdnanpn vips atzasyied @AYB0 nm using

an ELYR) in?efﬁp&o%a%ﬁéﬁe@%ﬂpc “ﬁﬁoqsgbﬁ")' e Joko 1

d [ 1
dtRle, "o pRulie NirtifeR o Rl S 9505 PO aeceptor expressing
cells, We lleateWaeK oaneells' Ak &1 vy ft&lﬂ%e%e‘l C@TPRGeﬂ%n@Acell targeting

rGel//BLyS at various timnes. I's were then

chemicgh coniepigs srGal(EgSs yaromsiinng smm daﬂded imj qu@buuvlmate MJIS For
compeﬁ‘ﬂ?\% ﬁ)ﬂgdgt @‘{/ %fgﬂq e8! linc%l er@ geecdg 5)8]#)5/&6&12 1%%@?3?ﬂom 96-well

Strlpp |ncu |onvv|
microtifs@lated(Béafdn ]Zmldln@orib ahtl @kweated (zvﬁthl 12aMd)df BI tsoa;M &£BLyS, 10

fr'\i7 mn wth 0.5 MTris (p washed bri ef
hg/m! g BATBERFca ) Herah of it ACd Hon ob B logsgrinl ehIRdapdRe frs ﬁmnd then
' f t
rGel/BERS pERA s/t es e R b el S ° 021 TS er e ¢ e
perneabilized for 10 min in PBS contal ni ng O. 2%Tr| ton

ntern Q‘gn O\ﬁ&% foall h
e AT it D

slides (rNainb; Roétister, 1G¥) at Polof GeDgakll %ﬂﬂ't&‘aﬂ:ﬂ With qb@tm ré@loox‘ mo nM
S contai ning 0.1% Tween 20 and 0. 2% BSA f or

rGel//BMérﬁ t BT élmﬂse Celbevere then lansd rato ﬁhd@eusumg’reﬁomn FéBl%lndon
n f 5 nd I_.ncubat e

resoobANIPLP Y e RSl ke D LRSS oyt i

1ncubat(c$| \grthgl}«:m”etlmffer fE00 n’hM}NﬁCl afd @1 opigliydine (pPUR.gH, ﬁBlt])ahzed for 5

i S RS b ST i K B Sl

e B S i, gt

Cells w then pramgabiligesy fmrﬂﬁ) miry ¢n %szmlﬂﬁg%m Triton X-100, washed

ave 50 VRO Ol ) P oA THEIIRD b rom

temperatmnd. | /el b ngief (W&MEMthaPBSy cell® VA8 ERSuRRAP LR §abb1t anti-rGel
eI | s were added to palylysine-coated 16 we

Polycloeﬁﬁﬁé? Yfilued 15Q0~ PBatcosterong 847 Tmaen RO an@l OtQI"/e Blsédfor 1 hr
ot o . RS IARAPAL s 185 AN F L LS Bl o 15

min andaimdulatéd wal at bl@ﬂ ditigon of FITC-coupled anti-rabbit IgG (Sigma) containing
1 pg/ml of propidium iodide (PI). After three washes with PBS containing 0.1% Tween 20,
cells were washed once in PBS for 10 min and mounted in DABCO mounting medium.
Slides were then analyzed with a Zeiss LSM510 laser scanning microscope (Carl Zeiss, Jena,

Germany).
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usi ng cytospin (Shandon), dried and then fixed in 3.7%
formal dehyde (Signma) for 20 mn at roomtenperature
wandefogbdsowed by a brief rinse with PBS. Cel | SPOEUS2006/003547
then perneabilized for 10 mn in PBS containing 0.2%
Detecthn{bf@ﬁbﬁfﬂﬁ@o and 0. 1% sodiumcitrate and washed three

Aﬁbtpﬁ’c?g% vARdicRlcaakey v tTATRBSISRA AT REcl YdBIbeling

roomtenperature. Fixed cells were
(TUNEB) aﬂsmjedl‘ anbdshssi apogtosis, fald-1 geldt werseadsled ito okl sinerpnated) 16 well

e By P s S AP BORaIcel, 100

pM GBS R&ia fHES BRN MbMingaRHk mreStl'[eﬁZ\’ﬁﬁa:cta'cbam(aﬁﬁlxaé to slides
the'effects of rGel/BLyS on the expre ng{l %i%g
using cyfasppm §Shapdor driggh e th;g ixed i @17 ehydg Riema) an at

t
room tegﬂryegﬁur% é&%{g}:l x%ecflg}? % 8@%4@%’# EEQ/ @911%51% th&Ppe r?fg%&fhzed for
10 minhh,PBS |cb1$taitﬁ{g60\@/%3 Meiton moﬁeami 0H‘Vp Iso@ptmamerat@uarfdeweﬂled three

cmes ioPBS. SRR ER I BP9 Bof P o s
Fixed cégr‘%ere]stda?}ébm-% i 51%4/ %&F déﬁ@*) det&ﬁio'n kli FERheS AfRP aginalhsh step,
rate -1;@ and el ectrophoretlcally

the slldwwmmmemﬂ monmmtt@g nmémm anafyver ungeriioneeprnedpicticope.
Bedford, MA) overnight at 4C in transfer buffer [25
nmM Tris-HCl (pH 8.3), 190 mM d yci ne, 20% net hanol ] .
WesteriithdotPAdlysienbr anes were bl ocked for 1 hour in
02761 b fof exmminesthk ieffecté BBBIreMBimSad)mthagXEﬁﬂﬁﬁglm of eleaved| daspase-3

and then pr.obed wi.t a ant i
and PARR 7oy CRDFoR s oot ool Py dhéllaed wih 100
pM of BRysOT0@PRE r@8L 106 IMAGLLIBLFD L nftdlid. -AMSF Bi)ldeHls Akl tvashed
or “sai n”anti-goat antibodies conjugated wi t h,

twice withr plersplidte Ibuﬁferedﬁiaba% PR andrlysed amdseatas20emin in 0.3 ml of lysis

it 5 L B SIS BT 5t o
lysates (ﬁﬂﬁ%e&%@?&rﬁﬂé@my SThePHET €8-Bi%w) esdeletgophoRiticalty émmy”erred to

Data are presented as the relative densjty of
PVDF membeanns (Malhagrerfé@mmanmdsqd@or@sM@b@vqﬁmghmt 4°Gtiardgpelyr buffer

25 b PO ISP G 205 AR OPIEYDE i v

blocked Ftli e th THs-bhfferspealirfel (TBS) oontaiméng 5%|m:>atfatnmlbfand tliea probed
| evel of those skilled i}n the art. .to

ich the, .
i mmbero i HARP AP GDs Ta PHOBRPULE T fLivg qaspese-
Ab, or E(fatr Shtnlgi r 88%%%9%58 a?xgl:rtﬁi@%g& \Ast/avgang FQ)IZ%-I ?I Ca?ﬂ%(ﬁ% cdhfugated
with horeethdiblel lpaidxydalsm GJBIDaRaﬂ Liaborawriesickenpoleat €4) byere used to visualize

f 77 WO 20 0 61 PCT/ 006/ 003547
immun RN PSRN AY BN FARUBL AP R G5 dg IelSoRon degeeht (Agersha

Pharm%l g@:%hegf} grrlﬁ [%Zﬁ%\ﬁé A 4% F@att@ Bile g}%eﬁﬁg@@ glae?%%}tlv[a ngl%ﬁﬂy of protein

bands formisized28 P -actin. The intensity of the bands was quantified using Histogram.
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8. The composition of claim 2, wherein the cytotoxic agent

comprises a gelonin molecule.

9. The composition of claim 8, wherein the gelonin molecule is 5°

to the BLyS polypeptide.

10. The composition of claim 2, wherein the cytotoxic agent is
selected from the group consisting of ricin A, diphtheria toxin,
abrin, dodecandrin, tricosanthin, tricokirin, bryodin, mirabilis
antiviral protein, barley ribosome-inactivating protein (BRIP),
pokeweed antiviral protein (PAPs), saporin, luffin,

Pseudomonas exotoxin, and momordin.
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conposition of claiml1l. 18. A kit conprising the
woaopassdsi on of claim 1l housed in a suitable PCT/US2006/003547

container. 19. The kit of claim 18, wherein the
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acceptable carrier. 20. The kit of claim 18, wherein

the coRSYEIses ®Fecombingnt pMVREPtide quoted for delivery to

an individual. 86

12. The composition of claim 1, further defined as being comprised

in a pharmaceutically acceptable carrier.
13. A host cell comprising the composition of claim 1.

14. A method of treating an individual with a B-cell proliferative
disorder comprising administering to the individual a

therapeutically effective amount of a composition of claim 1.

15. The method of claim 14, wherein the B-cell proliferative
disorder is selected from the group consisting of: B-cell chronic
Lymphocytic leukemia/small lymphocytic lymphoma B-cell
prolymphocytic leukemia, Immunocytoma/lymphoplasmacytic
lymphoma (+/- Waldenstrom's macroglobulinemia), Mantle
cell lymphoma, Marginal Zone B-cell Lymphoma of mucosa-
associated lymphoid tissue (MALT) type, Splenic marginal
zone B-cell Lymphoma (+/-villous Lymphocytes), Hairy cell
leukemia, Diffuse large B-cell Lymphoma, Mediastinal
(Thymic) large B-cell Lymphoma, Intravascular large B-cell
Lymphoma, Burkitt Lymphoma, Plasma cell myeloma
(multiple myeloma), Monoclonal gammopathy of undetermined
significance ~(MGUS), Indolent myeloma, Smoldering
myeloma, Osteosclerotic myeloma (POEMS syndrome),
Plasma cell leukemia, Non-secretory myeloma,
Plasmacytomas, Solitary ~ plasmacytoma of  bone,
Extramedullary plasmacytoma, Waldenstrom's
macroglobulinemia, Heavy Chain Disease = (HCD),
Immunoglobulin deposition diseases, Systemic light chain
disease, Primary amyloidosis, Hodgkins Disease, Non-

Hodgkins Disease, Lupus, or arthritis.
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16. A method of selectively targeting a cell expressing a BLyS
receptor comprising contacting the cell with an effective

amount of a composition of claim 1.

17. A method of monitoring therapy in an individual with B-cell
proliferative disorder, comprising administering to the
individual a therapeutically effective amount of a composition

of claim 1.

18. A kit comprising the composition of claim 1 housed in a

suitable container.

19. The kit of claim 18, wherein the composition is comprised in a

pharmaceutically acceptable-carrier.

20. The kit of claim 18, wherein the composition is suitably

aliquoted for delivery to an individual.
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