WO 2006/083961 PCT/US2006/003547 TARGETED POLYPEPTIDES
[0001] The present invention claims priority to U.S. Provisional Application
Serial No. 60/649,478, filed February 1, 2005, which is incorporated by
referemoedaexain in its entirety. FIELD OF THE INVENTIONHOOO0Sj0Td/@3547
present invention is directed at least to the fields of cell biology, molecular
biology, cancer biology BARGEIHB RODISBRIIES arly, the present

invention relates to compositions comprising a BLYyS polypeptide, . .
conjul 3024 10 EyESTBLITVSTISR TS m&%’é%%i%ﬁ@&#&&@ﬁ%%ﬁﬁw Serial
Nithesaoyo, BRCRIGRIGUIND QF ZDBIE Wik NETIENPO0sH B yefptiselierein in its
imulator is a member of the tumor necrosis factor ("TNF") superfamily
that induces both in vivo and in vitro B-cell proliferati on and differentiation
(Moore et at., Science 2BEROGREHE INYENALYHIis distinguishable from
other B-cell growth and differentiation factors such as IL-2, IL-4, IL-5,
IL-6, [009311-13he| present prvention ischrpred GD'PaY Hy flae fields of cell biology,
neRsY IR RRECHs e BB RAY RGN IS paticindy)dlitSpepaciitention
receptor distribution and biological.activit B lym tes. BLYS
rela%‘:s Qo com %rﬁl)lt‘s gcé?ie%%%%g a%Eﬁu r%citlkﬂ%ﬁ?ﬁ\ﬁ%eéu%ﬁ% ac o&'ang _acgee ’é,’and

eXpression 1S detectedon'n cefls or
thsutsisofestlicrapryitens b ithammioid origin. BLyS expression on resting

monocytes is upregul i eron- -qamma). The gene
encoding BLyS has@&gﬁé@ﬁté%w&%¢ [0005] Human
BLyS[b%@gpr%S(t}%ﬁ&%@%ﬁM&%&@m@rlkmmam%e@@gﬂ%m ("INE")
polypeptide and a soluble 152 amino acid polypeptide (Mgore et a{ffl999 .
SRS e IEHAES PR HEP 1P Bt B rial A pIcAgR ono duferentiation
(MansnzewlhrSciensp3ainpOaaaideyadry faimidotal stedld ussw fiberdB-cell
ofodil RGN IG RIS, 0L th 6. Splie Jorm OfBLY R Reqins & fAad 3tk ofpaor,

the membrane-bound form of BLyS. Soluble recombinant BLyS has been_-

BT o GRABL &S PP PROMTERRH b HfuARS ERIEHCeERESHOm REF ARG s
sﬁ@cﬁiﬁ&ﬁcﬁp&fﬁ&ﬁﬁmﬁ.mmimww 00rB BinglhotHO9 Bﬂgmaxpression is
npCHRIS R LuS AJMINISHATARS mige %ﬂ?@%@ﬁre@m? ol [ESWERAN, cells of

increase in the proportion of CD45Rda, Ly6Dbrieht (also known as ThB)
npy o BRA PEREHIRT SBTRTING RAREiEA ifebRiespiAtsd by dpistiergygrmma

(FOPERmiUShBiyd displng By Biaebdsopiappid batlrdisoaepisgi4.
distribution and biological activity. [0006] Successful development of

tumoiiéigetehemeraBeulidsagaritssss depelidesining 3sittiypn theembrane-bound
poligrgRacificadel vy of e tapesticiagaisspadAlsmen theDiolegicalpra). The

1%%%%&3%0%% rﬁ egl\‘{[%;%?#w gg'tag/l p%gl gtlgcp glagsnnggm rlz’(?n% an\é%igged%main between
amino acid residues 47 and 73. TI'}/e NHp-terminus of the sclubie form of BLyS begins at
Ala™ of the membrane-bound form of BLyS. Soluble recombinant BLyS has been shown to
induce in vitro proliferation of murine splenic B-cells and to bind to a cell-surface receptor on
these cells (Moore et -al., 1999 supra). Soluble BLyS administration to mice has been shown
to result in an increase in the proportion of CD45R™M! Ly6DY " (also known as ThB) B-cells
and an increase in serum IgM and IgA jevels (Moore et al., 1999 supra). Thus, BLyS displays

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

[0066] Successful development of tumor-targeted therapeutic agents is dependent,
in part, on the éite-speciﬁc delivery of therapeutic agents and also on the biological activity of

the delivered agent. Monoclonal antibodies have been employed to impart selectivity to
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WO 2006/083961 PCT/US2006/003547 otherwise indiscriminately
cytotoxic agents such as toxins, radionuclides, and growth factors

(Wiipmsasads 1990; Rowlinson-Busza at at, 1992; Wahl, 19949 u§RR 003547
such molecule is gelonin, a 29-kDa ribosome-inactivating plant toxin with

oﬁ@emwamlma@a%m:m @@ﬂm&ﬁaﬂwﬁ@gimmmaﬁaﬁg@wmwmm
rovec; (éal}%}s afgd reduc tOXICIl‘ gg&e 9} ag{ 1%8 2: ngssg 9&13 is

Tevious S U(ljllréss%ave idan ﬁe arid examined the bio og|ca

“@P@]@eﬁt%%@m#ﬁmasr@ﬁ%mné@ﬁjt@méﬁl*@f%méf@@mémfémm&aﬂwn
sivalipusRIRoMes (kBoyleRtalh HRSvikabaly 128 6cd3asenRitg @&@e et al.,
59929 In reV|ou§ Ebj%?p ant'bOthdZ E-01 aﬁsghe |caII¥ (fgl% ditoo A
pufrifi ea gelonin, %n mr??ﬁﬁ%%onlﬁs e BERonstiatet spélf‘f iologle
pr@}mt@mft@uagmspmvg@lrp@mm ﬁﬁéﬁ&@éﬁn@@@ugﬁmuwﬁmutmm@m
I@rIgwmgaﬁmpézmnqg%ftﬁe%g}jﬁ?@@%nbb@%) 3}5%&@9& sV A body
re exisls.a nee Ve tic agen
P Ao SR oS PR CESIENE: SO MR PO pRpvest
dmn@mm@wq@@omwmmﬂ\@nmwmmmmmd@m both in tissue
cERRCEAINARGHSIAG MASEHIES oAl ROsSATRAARIngoaCtiMIlY. SHeh AR,

a cancer cell, including in a tumor, for example, and cytotoxic act|V|ty The
moleglilg’maydern prises s cenil fatodppotyd ejptidpsuitr exam pléth Theeificity for
AHGSEMLRERIN.a'8Q.dcludes compositions that are generated from

these conjugated polypeptides. Proteinaceous conjugates of the

invention, for examplesiiMA®R Y O FIEMVRMIZONpPrises both a toxin
and a BLyS polypeptide. In some embodiments, the conjugated
polyp8Piles Bie mritdayeetipacemmsina miphesis pd goeeaiing serhysieg anglecules

W@t%ﬁ@mw%ﬂ@mm alﬁ@oaita&heﬂd@dg@a@m&a&r Ry BxHRR, and
g&&xgw (00D, '? shegilic embadiments of the ipventian, Ihe o mple, The
argeting actﬁ Vity T RiAT C)IHO‘{OXICpaCtIVI'[ JregprO\}?géﬁet% Se'hSTECHe by
pessepararetinoidey dnchiden caphsiticithgal resltapnemtadyione frstetpningpted
pSYHRPHER. pgfb@fna&@&sb&s&@a%tm&mmw& M@%&Q@M &RBound

with skill in real "BLyS" m e mterc eable
RN RO A [ TS PRSP S SO B el ed
Pﬁmta@e(ﬁtde@@lﬂp@%ep@mnmth’olll@fpmcwtermaiimoanmamerﬁbnjugated
cARpolArERABIERRIAANA Rf HdlkintBeraY 18%eYNFeRfY to determine if

the molecule that is potentially interchangeable with BLyS would be
su|ta[ﬂé0%uchIassbgpnﬁsdm@udmwmn@l@ﬂwrmmmzandim%amﬁa@lecmvﬂyeaadt.the

ShYisianed by thenmsent tﬂy%ﬂsh%aﬂ§%§2 Db ESB‘?&?Qth”EEe olecule,
fuII length 285 amino acid human BLyS polypetide. SE 0O:20re ers
a migh alternatively one moiety may comprise part or all of both targeting and cytotoxic

activities.

[0610]  One with skill in the arf realizes that “BLyS” may be interchangeable with
BAFF, BLYS, TALLI, THANK, ZTNF4, TALL-1, TNFSF20, and delta BAFF
polynucleotides or polypeptides, although in alternative embodiments it is not
interchangeable. Omne 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



WO 2006/083961 PCT/US20061003547 the polynucleotide sequence of
human BLyS. Amino acid residues 134-285 of SEQ ID NO:1 comprise a
solyblauisaiesen of the BLyS polypeptide, which in certain emiaoglineniadiss?
the isoform that is used in the conjugated polypeptides of the present
thinyeiptionedddusguépal yifaplide IEQ | BriNd: 2¢id nalidotd S S HDIHQ IB) NO:1
Cﬁlﬁfée 9%@1&%19@%%”&?'8&53%@%%p%ﬁ%@s%ﬁ%ﬁ%%g@oﬁﬂﬁems 1s the

present invention. Functional equwalents of BLyS are also appropriate for

ispiommyfibrtHe BRdetl diokfmeRier pbNRsBtides of the BressEhigNEoton Mouse
(Pehpepraagiie, PoPLptidastidafilOJIB N S3asiwigy svitheditenstiBalggs of BLyS
ard SENSE0MAlogy Al r?x%?én SRYSEGY eﬁ&&%‘&%"é Mﬂ% k18258 W0 %iso

sequence h moI0£ y with any of SEQ ID NO:l or SE 2 are
a%?ﬁ@ﬁtrpfa‘fé&e Pt ﬂ&ﬁﬁ%&%ﬁ%éﬁ%ﬂgmmwl@ﬁ% i BreseRt SughEetor

exabley PolsRblRRs takiotizA), & demdtahat fa5ﬁaﬁt8|€ﬁ$c@m KomakbiBast least
Eﬁp %‘ \%996 ﬁ%&%s %1%8% gec%ét 92% 2/l en%g ﬂ%%g%gggﬁ a at eaSé?I% ﬁb:l or

least about 200, at feast a east a out
S%Q%M&%ﬁﬁ%ﬁm%d?fmﬁ@@mfme@@mw s axpdycpaqid erfsnce
E]Hﬂ?@d'm@[Hﬁsifmati@{]azitﬂa{ﬁ\/ﬂaﬂtsmmﬁﬁ'ﬁ%ﬁiulﬁﬁ&taﬂleaaﬁdﬁme at least

receptor secoani t Struct B ol 2
S RS PR A S AL
alzwmz’@@ 8ﬁét|#6¥h€?°‘§rﬁ%éﬂ%@mm mﬁsﬁaw&?&ﬂhi&@ 1 or SEQ D
NE@”B@lﬁﬁ)ﬁr&%dﬁﬁi&ﬂﬁﬁﬂﬂﬁhﬂﬁ?e@%@ﬂ@Boﬁipﬁy%lf&s@@tﬁﬂﬁtl&ip involved

A20:2901,2009) and p peciic smborimenis e muton 610

alanine or mutan § em

ablllgyom?rgetﬁ Lalls, eﬂyahla%%ﬂay {‘ﬁiaiggbegﬂﬂﬁsam?ﬁ@ bingat I%?gtiﬁ%er
receptor tant. m nnance y acll over a Wi YRe

e AR ST ¥ DA e e S At P amoion o
Cmbﬁ)(@he[z@@az] THWB3B4a268Th epod lypepriifas m&n@mehe imugmisonis to

aldkedanoetesd t% Iﬁﬁﬁ?éﬁéﬁ%@lﬁ Ly HRSRRIOH B YER R She abxh to target B
NFRSF 3B/TACI ( NFRSF17/BCMA (SEQ

1D
el i)\ £R f@*rﬁ%le%% %%@r{/&ﬁ%@?ﬁ%&ﬁéﬁ%%ﬁ%ﬂ&may
enhmtﬁmm atteyico njey atedip olyp Bptide snclfathies phe séiftin webitidra \Biltell, such as

thiﬂ.(’gg. ’\?/Sq%gp%pell expressing a functional equivalent of SEQ ID NO:4,
O:

5, or SEQ ID NO:6. In certain embodiments of the invention,
it is doareplteBlijftaedisd prlyepding of Blytoreadpientonybergeted o cells

#dSSagAled "X't 59@”%@& RicellpioliferalQi @“?3‘%/%85" E?e A o,

realizes that orm dimers or trimers in order t0 m ate receptor

ThHE, Hl?i’gﬁl rsib@ﬂdtmémﬁﬁﬁ%&lmébf In certain
erﬁwdugﬁtedofpmblmﬂﬁ@ﬁ s evisignal Reypipoad alfone fertas: farmpationwin
speci? %&f?y %Q&%r%ez ré%%s?s:a?gr a%myc{irc])ggf rgqeurii\?apeggto%j QE{’:(SW&ZE‘?SEQ ID NO:5, or
SEQ ID NO:6. In certain embodiments of the invention, it is contemplated that cells
expressing a BLyS receptor may be associated with abnormal B-cell proliferation, One with
skill in the art realizes that BLyS may form dimers or trimers in order to mediate receptor
recognition. It will be understood that proteinaceous compositions of conjugated
polypeptides as envisioned herein will allow for the formation of BLyS dimers, frimers, or

any multimeric protein complex.



WO 2006/083961 PCTIUS2006/003547 100131 In certain embodiments,
the BLyS polypeptide is attached to a molecule. In preferred

emRgdismentasihe attachment is a covalent attachment. In ad@i{ieRosn03547
embodiments, the molecule is a cytotoxic agent, drug, a

chenmﬂmr apgutigAgenbodinasin]shédRieSopplypeppdptosiechgd it aanplecule. In
5 g%gfi‘gn%%a&'%%b%g%ﬂe a%ahﬁn@ﬁqsa% SHOHIAE AR (RiRbnh DEBI s,

In, an Jiotic, an enzyme (suc Granzyme B or Granzyme A,
fbr@rnmt#pn@) aayteipHi e ﬁlasafﬁa@rﬁéﬂ%ﬁaaﬁfaﬁﬁsﬁayaafﬁ%&aﬂ?& a pro-
apdftlis @g@htclﬁi%xﬁlfiﬂﬁélg%&éli%@ﬁ!ﬁ Termexam pj@ol;'ﬁlmasgmm{iefaﬂes aipeptide, a

resentatjve on olecu ithi ept d4nv. i),
PTRTOB IR B e Tt L o TPV EE S Ay ot oo
amm:dadmﬁmsmm@caf WL PRERCSDABCI R PECETl @ BIRISBURAE AT AREes, for

FADIGRIAS IS ALK isreGERrRisidiy EagRINIRIchatitinidethastapeof the present

cecropin, for, exam e In other preferred. emb, e
I%r?f}“gﬂg‘f%ﬁbﬁ%?{ ﬁ@ i %fsé)r?dmn a%%gf%%%ﬁ%] §en§§t ¥Stf?101grpepude and
aghiginigted it e humenlrbidctactlr FRRTRRACTERSEREH SHOBATARTRIS S thagent is
g‘?éﬁﬁ%'&lﬁ "?ﬂd l)?uﬁf:x'é]l&ll% Léi@eﬂhnz df-'&dbpi? , fbr-kkalpid2, Ih-biher preferred
interferon- y F-y), JF-a tumor .necrosis fact
BRERETy f&?ﬁ’ég}ﬂ%én opﬁ%ge éolc?ﬁy mlfﬂatln (afl cto%)d endostatin or
mmpl@lﬁaumeﬁamﬁ)léwm relprefagheativelen am%a@@’ﬁétﬁ ntehdetpiine 1s
@(‘ﬁéﬁ%ﬁm PRENPra-2pqpLosis. agents: Q- e a0geNiG:@eemS, QYOGS TF-8,
n

own in the art. 10014] 1n some embodiments of the invention, a

treesrmtsivaist i RsToH RN SHRIIPRER AP BB TN SHpyulating
dRie)) fs: diselpae iR lUeunibaic aid\Neprbs 6334 8pignsid akeiehtiirededrio exclude
incor orated h referen e. The recombl n resent
HGER RitfofP PR R hEShY p(c:)%rtloﬁmgefué er%%éf g[% %gﬁlﬁém%%wg%?ae%ams
tlolx(l)nz ys é% s%&tl\%ﬁbsmheﬁfw%is AhengslonineRBRHseRIesItheSde toxin
urther sp t, t

TG OB SR R s OO A TSt Mg B R, e
wiiichiiS Berair dostadreiet 15, @fetmpaw&m x@e@nbm@we&@w%zs%ﬁ%wsem
ool el tyaote'%ﬁf&ﬁﬁ%t d7Ba@higask apeyiB 0o at eastabeubRRuoaried. In

least about 250 contiguous aming acids from
EHHP SRS B s SR OB R 4 recom%%?%ﬁ%nm 8.4 further
shaifoathinite: gheettxinapidioqumetdefiticaleoim idhipat rbavt B0, aideppabout

z?zP aé%aé%hﬁ% 70883050078 MUKCHWYYOSARIRCRAI residuesOibout

ddition to th t t
T M 2L P e R s

334 86)dd risaTRESNDoNIMent L thatdtypea@ds miaihbewtititeidyemiginincinde a
r%gge; ﬁme%gi&%&m WA SRELIAY DeUIZERI0, SPRRiGS W RRpaN Sst 5,

tion, an rGel molecule in accordance with U.S. Patent
WhoBleAfofPSHHAONG: BIPRa EboTRArTeaiagrs smisosid dasipra i SEQ I
GO pOEAtREbR Yo MfereRce:he ieiidn ith extisetynhsdirsedsioftie imvention gelonin

comprises SEQ ID NO:21 (Genbank Accession No. P33186). In some embodiments
wildtype 1Gel may be utilized, and in other embodiments mutant rGel may be utilized, In
specific embodiments of the invention, an rGel molecule in accordance with U.S. Patent
Application Serial No. 10/074,596, filed February 12, 2002 and which is incorporated by

reference herein in its entirety, is used in the invention.



4 WO 2006/083961 PCTIUS2006/003547 . [0015] In one embodiment of
the invention, an exemplary conjugated polypeptide is provided having the

segieRsERRRYVN in SEQ ID NO: 8. An exemplary polynucIeq.t(l’q()eusz(mm3547
encoding the conjugated polypeptide is shown in SEQ ID NO: 9. In

anotfgsiembRdmenak AloyaRianARL s BRiAMLEnbaIRd polvpepite

id ided h th SEQID N
R ST B BTG NS DR Gy o e SRR RS
ei@inkIthfOOLBENEd Idyrentidodirslent s of BE&IENSTRich, thensybetexibadieent of
thBRVidRd DY ReREeSE e&w&%m&a&% abpRyRdeeaREN R sequence shown

trlcosanthln tricokirin, in, mirabilis_ antiviral protein, barle
A B BRI P B SRRt PR B SEQ
Mxdiebrins, luffins, and/or momordins, for example. [0017] Polypeptides of

the present invention may be conjugated, in certain aspects of the

inverli8tf] Getﬁé’FBﬂ’ye‘tﬁ’é’g@I’@E}ﬁj Qégt%“ﬁﬂt%’édﬂ%@%?%%taﬁﬁgt’ﬁyédm by the
pzasmm ameitRinmagn g abice dadacenitodimensstbintheitokaitidnyodin, mirabilis

glrp G&M&’@P}i@&%&@ﬁ@ﬁ% r?%‘féml ﬁ@ﬂ“%&&%el{‘ Aﬁ&g}g proteins

about - about 50"amino acids in Ien about 5- about 100 amino acids
.ﬁt’éh@tﬁoeeottﬁ%nsaﬁe{ﬁ%@mm Tam 500 about 5-about 1000, or

abolj Pé)n Oft% aC'Qess.#Hi.] Qfgrtl o @@(Blﬁr% 918111 lgﬁa aé) cts

con; peptl e present [ ventlo ay be pro
0%%?1%&1@%@%&% iRCHIHPR L RBTCa RABRETARP BEtIFicisaThits amino acids in
leRoMUgRtaRRNEhbgRMeHE 60RHaRIARonSUSHIREIEE GOMBIPRTYs fi8IgBbut S-about
rote|n§1 cﬁf‘rﬂf’f's' the By%§%|¥8%ﬁlUde o%era |v§g Il%kEQStogt c1y %oammo
peptncfe € co mrﬁa ed conjugatlon wi ypep i

agitls| indlsngto nibieEtio AhettHE MNabevhin abpatiaf. @b@h@m@@iﬁ%@nﬁtﬁhﬁé firghout

sA80 i nei@GidRhonteshakiegien (between the N-terminal and C-terminal
regions), and/or C- terminal region of the protein (within the last 100

aminféitilis). Conjogatgatitechinibaaslanyisioned for psednt thugptesenzy be
pib¥eRtoR A8, desmsibecindataiiner e EL%?L GonibgardRAVRRRIdES g
Sse

the invention can be exogenously expr In specjfic embodiments of
SRS HRORIIEA P SR e*ﬁﬁ&%”‘é‘gtﬁtfﬁ%%l% RIRIB RS BRI B phidRcpide
optritreni polypaptideytonyivigeptal.of ke distratelgadt offngridrmmeite the BLyS

pROPPRRLIHRRGE: ARGHele RAL AE ARAHRERYHSHEI R QAR ARIRRAGE first 100

region that contains an identifiable function or actm(tgy A fusion protein is

SRR HIHTEIE T5R0RiAF IR FRC i HFSTpiB) aptiae B?‘B%F%?H@rn?g@"“ C-
tepaiypiepigite: isflihkeuorinl-teitivd e dase tohdminty peiitide Confugatohat theiques

RI60R @@}dpc,eﬂqggpésent invention are described in detail herein.

[0619] Conjugated polypeptides of the invention can be exogenously expressed. In

Q_n

specific embodiments of the invention, a polypeptide comprises a fusion or chimeric
polypeptide. A chimeric polypeptide comprises all or a discrete part of two or more
polypeptides. A discrete part 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 past of the first polypeptide is linked end-to-end to a second polypeptide or a
part of the second polypeptide.



WO 2006/083961 PCTIUS2006/003547 [0020] The present invention
also provides methods for treating a subject with a B cell proliferative

disgiish&aunRising administering to a subject with the disor?%/%&e%msw
therapeutically effective amount of one or more molecules of the

inve r[tf@ﬂb] 'lr}cmg'ﬂﬁsa&ﬁ ‘Bigﬁﬁl%ﬂaﬁgl}ﬁm%i%etﬂ% ‘Bfrilﬂleaﬁng a subjeolt_ with a B-
"B-cell-proliferative disorder" denotes. malignant as w s non-malignant
oo PO R OGS AP VS I GEn Bt o e U SRR
thiyesgreuti callih ol eitiatl yamodng exrfotppi calsaoThenglaotisxi o Bly peptidim aychwing

di 1o e PRI ReRLice. b ﬂf@ré@é@ﬁé&ﬁéﬂ%ﬁ*{@%ﬂﬁg}ﬁ:@% 1
cvﬁ%ﬁilﬁﬁlt g’la%t and described icr?%rther detail_herii‘n. [0021] e

SERAIAREE C8H BPBHTRN & e P RSP Ry B ety PR tissue
bittventipholngicadly atfegsiotipidgliowiiy: BAoslkchpohiebiydnplrgcitidinked to the
BISHKRTY AL Ity IRRASGKLS WIRRIAMA RS &)l REOMIRRAG UG GHEEMiBscribed
Immunacytomal/lymphoplasmacytic lymphoma (+l- Waldenstrom's
BRUMSSRa), Mantle cell lymphoma, Marginal Zone B-cell

Lymphipsia of puERsasASSAsi ARl AYMRR Al ML, %éyﬁ’&m%ph?”f;?esem

. marginal zone B-cell Lymphoma (+/-villous Lymphocytes), Hairy cell”

ngmemifcttfuLs 1&gk BecdPysh i MEBraSinarERPRiE) lavlemia/small
IyBugieltvtiymphomayihitieascular Ia?.*gﬁlB_-ceII LyprpipoimtacBigicitt  leukemia,
&%@B%@Bﬁﬁ%@l&&%@%@'q 3 LA'“E’J_‘?Z My&I2 mh‘LO’}Q%%;; bulinemia),

ammopathy of undetermined significance (MGUS), Indolent myeloma,

|Gt PR eierl e et Inl Rrherte O EMI Sy AtRSHAEY, Lymphoid
tifdlasvaatdl} IspkegiRnl eigeeicione: IBYRIDMamPlasm REABaS Lok tes),
lasmacytgma.of e, Extramedullary plasm oma denstrom's
e B A e R P B
Lyrepeiio tiesses aypslrerll hgmpbrain Biubisbyanepomsifaspa cell myeloma
(xﬂzﬂﬁﬂmd%?@eﬁggza?j}lbﬁd@@giﬁugaﬁﬂ?ﬁﬂﬁ Qfﬂhﬁd%ﬁéﬁﬁﬂ@&h theicemprOINnss),
nd methads are, directed to B-cell proliferative disorders t r
S e B R B AR Pt o Eomo)
Phraragnsethtlegkeméad Norderrpiy boetsme. rBlrsmisHomath Seldsamnmsnmeitiorge of
b@ﬁa,in.'ﬁ@@ia@[eaub&@q@ﬁ@ﬁﬂ@@gﬁs@nt;fkgmrs}me&@mpggﬁmf%ﬁg #&vy Chain
lnventi ncern compositions of the present |nvention, 1or the, .
Do T DRBHER P e € R BB in disease, and
Primgstifesatil@deliSsorder. In particular embodiments of the invention,
compositions of the present invention .are employed for the prevention
and/df téhtmhEBF SR ARTRT MBS IBSTaRe s e PAPoR v 28T Riptigds are
di&@cted(wrﬁrk@ﬁ@miﬁ‘snﬁmgqm@ﬂmt&& embtfchmmns dheamamtomer.ﬁ'ayzjbﬁ may
bERIRRIBI A RIGHPRIGH oML ARCUF ORI P 5HG R BRI RAY (G YRBment

C‘oncer.nl,n,gI 6
during an initial or subsequent treatment.

[0023]  Other embodiments of the invention concern compositions of the present
invention for the prevention and/or treatment of at least one symptom of & B-cell proliferative
disorder. In particular embodiments of the invention, compositions of the present invention
are employed for the prevention and/or treatment of an auto-immune disorder, such as
arthritis or lupus, for example. Concerning preventive embodiments, the symptom may be

completely prevented from occwring or it may be delayed in manifesting. Concerning



WO 2006/083961 PCTIUS2006/003547 treatment embodiments, the
symptom may be completely eliminated or may be partially improved.
10QzM i pther aspects of the invention, the methods and cQRpPASHONR 3547
are utilized for an individual that has received another treatment for the
ntameBesabariierativeysisordeiaihed wilhigaely e aapiiel teatierd, martally
that is.receiving the treatment. Any additional therapy may be employed,
fﬁough in particular embodiments the additional therapy comprises

fad'aIM4thm9&tt$@%@Hf@&%@m&ﬂ%@@%&twmﬁg@ms are utilized
hormong therafﬁ%t racom atlo thereof 00 51 Ins eC| C

o8 AR oA i 58?‘5‘5 ﬁegt JlVlcfua Wity 3o Rgfiferative
disrodifnrdnievdls ordeive omphisi nqa@nm%mwg t@ tlreelyitp it treatment.  Any

20BRIAREYRGAY ﬁtge%ﬁvmfémtm&gﬁmmﬂmﬁ@m@eﬁﬁeﬁg%@amm

polypeptide, comprising a de co atged to toto
R e S W

theraine mdividuatzivagersbthat increases the expressmn of the BLyS
receptor. [00261 In additional embodiments of the invention, a BLyS

receg MM ay BEPRSHS SRR ML Bt ariodqitetng ﬁ?ﬂ?&*ﬂf}&k‘aﬁh 2
BatkiwingiBdryS 40 dargdtr cediapositg detofisistaratpral ttbqt)lpmﬁhn eettaeiapeutically
AERAUREHP o PUHERGH E AP IRBU B&Eéei:% WENEEINAL BLyS

encodes a BLyS conjugate (such as a fusion of the invention is

PrbgeRiida srrBigsrestionar ik eeapideifie @%Pﬁ&taér BRSF8 fnpiethgg further
Bﬁp&ﬁd’@ﬁiﬁﬂf&ﬁﬁtdﬂ@&@lﬂﬁ istiehhas SEEADINOt (genalsatyergenSE @d BLyS
IQXOB ],2) is introduced by a suitable vector into a host liver cell. The
ression of the BLyS receptor is controlled by a hepatoma-specific

prommﬂGIThHS?Bidkﬁ]ﬁtﬁﬁnlb@mﬁﬁ@ﬁ@h I@@ﬂﬁ@'ﬁﬁx@ﬂlﬁﬁ@:‘a tBl{g@Qch@:tor may be
atomace ot r In other.e of.the in
l%onjlﬁceatle%ﬂ posfyp{e %gls@r/r%gr%sseﬁnﬁlr} o an irna ?rftlg ag%nt ﬁ 8e€r§""ft%et cells
ontaidk tHatprofrabafipolylestidn catpdiments. & peltiestetide Penmiing nucleic
Sdddipealemhedingntobthe H@ﬁﬁ{guwtsﬁagr@s ig ﬁﬂ@ﬁt{%@temﬁ SetRctivebtion is
tar et aceII eﬁp smgﬂa BL ce tor ig{co tactlngL ceII,€
g conju p%K/peptq'S g e“"fg Vpeptide corugated
ntglwdyt@t@k@s F&islicle NOGD@pm seuthey %ﬁ%%ﬁ%ﬂbfﬂh@m@u@ﬁhﬂta guitable

viereiiga Mmesfoghef @t@mtqtt@%xm@t@&y far Becatlyyqliferalive disQrdRld by a
comprlsm ﬁdmlnlsterln the P{g ent a_therape tlcall¥ effective amoun

RSB GAE FSR B ptidd e ifABEYS PORSREtHe e nRigRisE ™ ©
hepeigtwtoxidlpefpti déesmd .anlimatingeagedinients of the invention, the conjugated

polypeptides may be linked 1o an imaging agent in order to {rack the progress of polypeptide

targeting in a patient.

[0027} In an additional embodiment of the invention, there is a method of
selectively targeting a cell expressing a BLyS receptor comprising contacting the cell with a

conjugated polypeptide comprising a BLyS polypeptide conjugated to a cytotoxic peptide.

{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 poiypeptide

conjugaied to a cytotoxic peptide and an imaging agent.



WO 2006/083961 PCT/US20061003547 [0029] The present invention
concerns multipolypeptide compositions in which more than one

pOWB%E’&%%s@{lt'ty is presented as a single compound. Thus, J%Mﬁosmoss ”
protein may be attached to a gelonin toxin, for example, and to second

third, riggth, fifig, %Jf&q&ﬁrﬂ%ﬁ%%%ﬁt@&?@&ﬂﬁh@@@ﬁpesﬂmm in which
embodlments of the_ invention, there are kits for the trea‘tinﬁnt %YS protein

e RRa 8P RIPEBHIS St APE R RS R UBRIpFRRG S

minghidingeRisyS apglignapticénc i) egmbett terdrfotbsomdotbicd) éwstttslﬁﬁb, aixth or
Qo ﬁgﬁgt or pharmaceutical agent, for example. In specific
embodiments, the composition comprises a fusion protein of rGel and
BLyS{oaBQ/o macbiolyadbtdbtice erfcbding:shaoncthfpO 8t ki ds, e treatment and/or

891'1 ?(}n}; > Qthe w%l%n&g J{?%*ﬁa? SO 'tho'éo%(?ﬁﬁﬁﬂéb”%@luﬁihg’ssws

peptl e conju ate to an a ecu e, including a molecule

pﬂ%we@%ﬁomﬁ AU AR 1Y BBR RIS, 3P KRR el Rt aceutical
a@&d}ﬁ@:ﬂ@iaﬁﬂﬁk?cm%p&m& mmmcdﬁg, afeRloyHobitipadieista sprsismqirthdn of

en ditio Cél e Col: rlses a pharmaceutical agent, a
r&“{ (%%??)y a cyto% %%uec%D or ee%?gmp eMFhe components of the

Compmmqm fr'rm e Gﬁ%@ﬂﬁ&ﬁs&& &éﬁﬁt@ﬁtﬁ?ﬁ%ﬁ’e% AaynpesERaiaaiising a
I exam The c ition of the invention m 0 rise
B;}%cnoﬁg talfril(gt pORsEp ff d8 &hd f!)yrn Ewe pon y%cﬁiclz ieorfa 0 eRcoaING ‘% Y 8 non-
idlensived Dim dlret Bbb;ﬁoeph@epﬁﬁespémﬁaea@e@geoﬁheﬂv@oﬂwgmmm s mot a
HeRIRBEI SR fad %@1@%}%3@ salld r’fl@&iﬂ@:ﬁﬁﬁ%&ﬁ&ﬁlhﬂc{ﬁ&m comprises a
OmpOSItI rised in a armaceutical cceptable carri
%ﬁ?@@ﬁ%’ z?scﬁékg o‘%rtﬁec%?_y y %ﬁ?/%‘ép?lqﬂea%% ?gper?tm de Onen% of the
compqsﬂwsnaaBbwhmﬁr@ dofwin, otriprigenay lbeEchemgpibr conjugated, for

liten lapR.GARPHSES AllQkion iHACIoRsROIIEORALRER IR ideOhma/or
ID NO:2, and/or. comprises a functiona equj alen%ﬁf BLyS, wherein

| *%%l@‘ﬁﬁﬁ‘&ﬂf)?%eeﬁm\?g@%t o SEROZRINAN} o RODBEBH S quih dBH ﬁ]@fé’a‘f}%
<SERsiBoh Ouitipr SBGNBeN @ 260} Ingembadisieinspivigerginia @ytotbxicThe

c@&%&tﬁo&m%%Qmmﬁwwmm%lmyab@egm@xﬁﬂg@bIe kind,

although in particular embodiments, the cytotoxic agent comprises a
peptidegxjpolypppiide aascaisofal Bl utdyjostzkathpielipespidécitmprises a B-

t d
SR S S M -

féﬁ*ﬁ%ﬁlni@?ﬁ%“of’fh%ﬁﬁz\/éﬁtlhw ‘ThergeRshifth BUHOp rRsERprispsp | nctional
eb@zileﬂﬂ domnes spestit esmbofiments, dhehgflenisbeptsacRAPBSESsequence

h%’rgcliﬁlo a%ggrgégiﬁ‘} OSE%}BD%@'%Q ID NO:7. 8 WO 2006/083961

[0033] In embodiments wherein a cytotoxic agent is employed, the cytotoxic agent
may be of any suitable kind, although in particular embodiments, the cytotoxic agent
comprises a peptide, a polypeptide, or a small molecule, for example. In specific aspects, 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.



[0034] In specific embodiments of the invention, the cytotoxic agent is
selected from the group consisting of ricin A, diphtheria toxin, abrin,

ngSi %g&&ricosanthin, tricokirin, bryodin, mirabilis antivigal RIoigiess4
barley ribosome-inactivating protein (BRIP), pokeweed antiviral protein

(PARS R FaPY if xatexibnong difgefols selected
fohe? ’ gggféafﬁ@ D EEHARMOBAS:E masssingefots

examp In certain aspects of the inventign, the compasiti thi
frogp PP STy OfeiHR dhor GRS I{%‘.&’O%Bhr}feg%%%je. IEiO%I%f?ﬁn >
RS Asnestsfithaiiviehtiomsithéreliy aibwsrednsshpnsipgian (BRIP),
omposition of the in ol e B/ lisLad AshRstseihs, menkiaydin,
pa ‘évregcgs&%éry %rs%%’%%ém Stff?/%gpélsegt%@ encoding at least part of a composition
forgfxemeplpvention, including all of the composition. In specific embodiments,

the ucleotide. comprisesSEQ 1D NG9, or SECk: 4P dNfkrikds KMOBH) tn0:3
addﬁf%%g‘ enk%llt%%la%eaﬁ?s%% ?ﬁg%r%\?’entig% therexi%s%a method of treating an
aniich HRQADWIE: B Hogstiagibifferative disorder comprising administering to

the patient a therapeutically effectjive 0 1R ComRSIn
2 LRl L SRR i AORORe) e A 4 s soat &
conyiatitioic g YortiorampiEieT hesticiaas gepaTia PR IS SBHRAp RSt 15 an isolate
pﬁﬁqﬁﬂm&ye&s@ﬁ@e@g&w%limambgtfimmmmmmewmm?f the
the BLYS receptar, for example, In specifi e j Hanothess
compgEtiAe éﬂté?ﬁ%‘%%?@%qf@%”??‘é%r% ’%%Pé?‘é’b“ﬁ"%%qr% sﬁ%ﬁgﬁg%%%gg%%s TG
I(SHQ 1D NO:4), TNFRSF17/BCMA (SEQ ID NO: 5), and
TNFRSF13C/BAFFR (SEQ ID NO: 6). [0038] |n an,embodim :
Ry e AR o s e S R
Bk aenaptar Bealppisilifreontadiiog¢hecosdriaing adseppadigoly the patient 2
comprisi X% RelvRentide conHaateshipraisy totaxis RgRniH0aRBatd
mﬁ%%%ﬁﬁ%%ﬁ%ﬁ%diment%f the ?nvention t%‘?f%/s alme{.god Otfh d may further
tﬂrﬁ@ﬁﬁéﬁﬂ&m@@ﬁ‘}h’ms&ﬁhﬁﬂﬂ/Fé’Hﬁ?\?Wtﬁgé]}Ee TYoerative %%g(ger, Y
GopmBisRgnisdamipisiating divihelndividuhat trereseuieatiprefietpg the BLYS
amount of a compogition ;comaising ARLKS-RAIMPeRIBESORUgRIEH @lacted
regff%%xfgaeéaé%?gh an imaging agent. [0040] The foregqi i
fremeitie mmgma%%i?@a&%?%\?%ﬁg‘é%ﬂﬁr |<@§Rt§é'§’mgp€eﬁé%r§m%m
THINSRED AR DRIRISHECH B SERa(REOAESEER 0N of the invention that follows
may be better understood. Additional features and advanta

inveniPoASvilllrie deberd et R BmiBHERty EFT0 I NS t%??)%tﬁt]%’e’ targeting
2Claims,ofapinyention. #ebouldderapp eciatedsrpy troselskilbdairompesition
s e Spien g el SprIgssgtesd 5 WO

[0039] Tn an additional embodiment of the invention, there is 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

comprising a BLyS polypeptide conjugated to a cytotoxic agent and an imaging agent.

[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 modifying or designing other
structures for carrying out the same purposes of the present invention. It

sh%dzﬁlﬁg&gg realized by those skilled in the art that such %@g&t]{msm
constructions éo not depart from the spirit and scope of the invention as

58 iR GRS Bilizd e DSt IRRtHERFMINCh S Rrlievad QRS ERARCIEHSE out |

tﬁf the invention, hoth as to,its organization and method of operation, = .
5 SRR A BBfEt e SRECRuVA NS LIRn Po & Bt Dy thrsrstiigd in the
aftahat thelf clioiviiidessriptionswih@entchbpsitéoadtin sphitnedtiospevithibévention

RCEPPRANYRGIOUES IS [RREEXIRRENINISISIOP T, NANENELIRRC of the
.each of the figures is provided for th%@ﬂpose of illustration and

AR PR RS REtHA 4 elefrrtrsiRb feaehmrET firfaer objects
apdesiyattizee mib ihe DESOR HerFlebl ok Thd FEDRANY I Spioddhdnaroasidered in

OIRLERAMRIE IS HAAGEIANANORL IS RIRSETR %ﬁ%&?*d&{%ﬁ]@g%? 1R 0RO, that

made to the following descriptions taken in conjunction with th _
AR Bhifatigme B fpderreserEHbwetrrard Anaiptionantzden mot

iBtydSdanc deflitiGD43he imiR dhbwsaexamplaniddNA (SEQ ID NO:9) and
protein sequence (SEQ ID NO: 8) of a BLyS/rGel fusion toxin. [0044] FIG.
3 shows exemplary BEA(BEGIONGY FH B ARABEY$S8equence (SEQ ID

NO:1 rGel/BLyS fusion toxin. [0045] FIG, 4 illustrates constructijon .
of an @Q%ﬁpl%rfﬁs%ﬁetgﬁﬁéee Ejifé?af\glf’ﬁs?gn ORI e BTy &y g isrence 1s
ngehekfe docdimalpity e efercrimEdustériemus fotlgwstidoy Wil 48 peptitmnying
dathesdo the BLYS molecule using a splice overlap extension PCR

method. The recombinant rGelBLyS DNA construct was introduced into

Kpn [AMEXhoL4ré shrictiom snmypiney sitentdtpl D3y ¥ enforcd. construct the
expression vector ET32rGeI/BLyS.]\[{(1)AE)@ FIG. 5 shows the purification

of rEMHRY s FiSionshexim saralsi i\ REQ J3 MR end: aratsip sequence (SEQ
IS DS:PACERANaSH titeetel|BLYS fusion toxin, the M, of rGel/BLyS

was 45 kDa, demonstrating a 1:1 molar ratio of BLyS and rGel (left panel).

Westdi¥flot FfahsievissnepmingelbniSERIBOYN 3 hanil Bojdnsatinwdy (SEQ
memorytsatedthat FemGalRdy® fusion toxin contained toxin and BLyS
component in the fusion toxin (right panel). [0047] FIG. 6 shows cell-free
proteifi®phthd3i& thiibiorpsrapshyctibthel M@ siBydriulsidnttuin, rGel/BLyS. A
feamine e rpulysosidic astivit aliharGel S eMRoNat Al RSB ARG, c4as
1;u 1'(%“‘:%%&%%%% ial \g%ls added to an in vitrq protein franslation
P&ssay tsing 13- %0 Hé/@é‘f?@@lﬁg%?l@@ B0 ETOERSIRT tdt tod. The
TepeB RTTALISTPIRLED IRlSd cebiturs tived doytelickdhititidipeUreed MrctHerestriction
cEaRIBEEHT pET-32a vector to construct the expression vector pET32rGel/BLyS.

[0046] FIG. 5 shows the purification of rGel/BLyS fusion toxin. As shown in the
Coomassie-stained SDS-PAGE analysis of the rGel/BLyS fusion toxin, the M, of 1(Gel/BLyS
was 45 kDa, demonstrating a 1:1 molar ratio of BLyS and rGel (left panel). 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]-
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fusion toxin and native rGel were compared. [0048] FIG. 7 is a
comparison of the cytotoxic activity of rGelBLyS and BLyS/rGel fusion
toxin aRaiRsielEKO mantle cell line. JEKO mantle cell lines ywergsaegfgss
(5 x 103/well) in flat-bottom 96-well microtiter plates and reel, rGel/BLyS,

e BLMSIGRE N Ee Qides b BuadibRlicns. WS HeuBGd for! thel rGRYETYS
labeling mixture was added to ea§h well, after which the cells incubated

foggmdrenrar 2a e FHE SEe fBPRBESmetric absorbance was measured at
450 gﬁﬂhé’]smg AHELISAFeadel. {000 A Fie Sy BA8M =howy dasesepsngssend

curves of rGelBLYS fusion toxin against_ yarioys tumor fell “ es. Jurlgeageeded
By Criinion (98 4agipsh JEeS, %ﬁ?fé‘o°f§|\3{*}}erﬁ@<§§&aﬁmi. TEE
SMMERBG), RPMIBI?6GBH), BA26ALR BB Ind ERE), (€3)/BIRE3aRYyS/rCel

Min and _Granta ). Lt t i ddDadded to
R G e el e S i
eaplerwdld dderirPgirad i liedte nenketedrdor gehey ot pirof ke fﬂﬁ%@?ﬁéomﬂm
AHRS Wasraddeste: esehivelinatie Fiisichediercells incubated for

another 4 hr. The spectrophotometric absorbance was measured at 450

urn (A9 arF SIS SA-Rd gbe Y COSDTeRIaSe BRI ST HEYFbeNidmjontoxin aganst

véi(éal‘lﬁly Blys fHEhOlilxI@Sit?@ﬁa?ltirlt%@,Lx@Mesce@mr epmrexssir/tg,J EKGom@EDie IM-9
cell lines, e e [
S B B e e (S etisy WML e, sess e
MiGe Ly Sidwirratadsid ifhiteedr opieaseliviis. rresge sy (75 1187 ety in flat-
vlaRgling mixiHEs RS Added o reachwellvafips whichdha celisinaubatedvells.
for another 4 hr. The spectrophotometric élasgrbancg Wq&s ea%%gg t%% cells
Afisy Wnitudin gt ﬁ@éEWﬁ%l‘ﬁfl 9453 Breties GosereSponse
irtupded Gy GekiBl yShiuJinn tednapbainsttestsmbihes viae - wermitideat 450 nm

MMI.% an -r%gistant (MM1.R) multiple myeloma cell lines. M1vil.S and
“%bﬂ%l'i‘? )Iée Ilrﬁaésﬂ'/vere seeded (5 x 103/well) in flat-bottom 96-well

microfign platescand #iGek Bexsmrifisry B G eVBileyAddsdninorimdgaplit &by S
wells. After 96 hr. 1of XTT el'ng)@'zg)u s agdgd.to.gac
R PTVRTER Thebceits m&%ﬁ%e&epﬁ gjr%f)'ther 4 Ewgre.lﬂl%e%%e%%g hoto?nég%#: G x
1 alwolb imBe-heitom Beatrlbanisrotier pleiss e Bl Bk ?@A’é@giclfcfééz?&l(&ws
Wb}%aega%r Baﬁ}ésﬁii‘&h@é_ iplacaieredos (M Lﬁ?c@bﬁ%l&ﬁ%- rheRiais added to
of rGelBLyS, various concentratjons of rGelBLy re injected into . .
eeslibielm Pé@rfo\yh?léotége‘éﬁff\/énﬁg% VAR %ﬂ%%i n&alr%srd%eassg?g%o qlgla}memc
sbadyaweight mehtied maFbhenokisg mikhE Mieeder] WO 20061083961

gEyT é%ﬁggggg%&? Sé?gg%)?{%?gsgﬂzgg—ia]é%og?g \évuiv?ag %%I%éyﬁ?fyrsefgg?c%y%xtg} against

Dexamethasone-sensitive (MM1.8) and -resistant (MML.R) multiple myeloma cell lines.
MM1.S and MMLR cell lines were seeded (5 x 10°/well) in flat-bottom 96-well microtiter
plates and rGel, Dex, or rGel/BLyS were added in quadruplicate wells. After 96 hr, 75 i of
XTT labeling mixture was added to each well, after which the cells 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 tGel/BLyS, various concenirations of rGel/BLyS were injected into Balb/C mice for
5 consecutive days by iv. tail vein and measured the body weight and the pumber of

surviving mice.
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(FIG. 14A) The receptor-binding activity moiety of BLyS component of the
rGel/BLyS was determined using intact JeKo-1 and HL-60 cells by ELISA.

(Fi%o dd89s3@iexamine the specific activity of rGel/BLyS againstidbremesss
BLyS receptor(s) expressing mantle cell lymphoma (MCL) cell lines,

eKo[-(K)MpL Bl linehvas seediethy oX 03Bl weBLyE flateisottexr&Gingaitlls.
ERCHaeTplales ?ﬁdo#heg aa%{%%%%%'Bﬂgé%&%bx&%%ﬂéﬁ%i S was

quadrupllcate W 041 0of XTT Iabellr& mixture was ad

Iefsrenipef WelmeamBEt Il lvad Bl SAcemlida frisfo é%%%r%@ﬁﬁﬁﬂ‘f the
spEE@ s peatophoteReBLysb sgihan cirey aBLIYR astedra) Abmeisinisingaia cell

LISA T 0 1 FI 3B BV {li
1)%13&8:117;@’@) L ?eKo 1 ce s}?ilgﬁoc;]ff:c?ﬁ%il qétltlve w%ft?%?o?%s%a %ﬂJgewgé 3 ot
b%@l@ %P@H,éw@aﬂesﬂwc@%%% t 0B 96 W@W&&ﬁoﬂ@? sdded in

atgsitResiem: Diekinaon) smdiprextreatedwithdxak QfaBbd{:@d@edlev@i} after

L 15A), 1 /ml of BAFF-R:Fc, 1 | of TAC|:Ec, or 1
WE} %%%f&?‘ﬁ it S8 e ol et Bt et e
Wadde&wiﬂiédmmmmﬂém\&tmg@m 50 | of XTT labeling mlxture
(Rocheﬁ? was_added to each well, after which the cells incubated for

anott&f¥hr BiSudraight f?@%ﬁ%ﬁﬁ&ﬁ%?&%V&H@%B%%aﬁs%%% on JeKo-1
cotiedBurespt UBE inmibisimpesmyk B A- teatieniBOS5]16d 6B 1 1 AsibAG Bhiowlat-

b%ﬁgﬁ%l%ﬁ@@&@?ﬁééQ]?a%%@i&k%ﬁﬁ\j"%’épﬂf A EnichAMIGIA%E9R 7S, 50

rﬂygpearance of JeKo-l cells after treatment. JeKo-| cells were treated with

of B 158 bV G e bri BO TRAREe By mARE T9d-FiF caak b2 ke of
BWMR BBS@‘YGd Temapaposis nd Uk Lrstajniig (6 1 SdBIAPOptatiadded in

were co nted in d lds 00 X res S
S R A A e P L B B B
W@@K@ftir ovhiShaihtacsilDivetheipdfor smethed "absml. OBcouiby2 iy silephophoingetric

atB5B:HEARE MU0 PMoBLY Sid O YR 6Lk 100 pM rGelBLYS. After

treatment, cells were collected, washed, and lysed in 0.2 ml of lysis
buffef0E&a]l Y&t s {B011§) sherethfreiftion afetidMBByS 5 88 RAGEapd (FIG.
el RRRessiicalb RS (TR0 KBmARlP G ORI SAIMGNERES vit
embranes were blocked, and then probed with various_ antibodies (FIG.
1&‘2181)4 %&%&é’&r%ﬁﬁ%&?e@%ﬁﬂf&&f@é‘%ﬁ%s%ﬁr&aéﬂ(ﬁ&& HiaxEsperared
fmsgﬂpmszxshaliﬂéﬂﬁﬂmmahwc{ﬁ\?@ pmmlm@msmg: Edk detecthanieddgemidomly
SN B, SARURLIL BRI gACH0. L ML 0REI08A ot 5 o

PCT/US20 610 354 ETAILE DES IPTION OF THE INVENTIO
2pepisEp AuhyGys Aerath ohEEFRCHCARMS Ware spodsh ehry (neslls Shardl plate and
thmfeates vaserhh @Mlﬂ]}@rﬂheoolmm S WMREID0ISRA 1B0BINE NAHRA ettt cells
were co]?cc nv%lalggeﬂ theciN I%‘ 3 in 0.2 ml of lysis buffer. Cell lysates (50 ug) were
fractionated by 8-15% SDS-PAGE and electrophoretically transferred to Immobilon-P
nitrocellulose membranes. Membranes were blocked, and then probed with various
antibodies (FIG. 14C). Secondary antibodies conjugated with horseradish peroxidase were
used to visualize immunoreactive proteins using ECL detection reagent. Actin was used as a

control for protein loading.
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"a" or "an" may mean one or more than one. As used herein "another"
may mean at least a second or more. Some embodiments of the

INVeRtaR MRy consist of or consist essentially of one or mogg-gleMRESss47
method steps, and/or methods of the invention. It is contemplated that

any method or gempasiirpriesaradNaRITERMOaNBNented with
respect to any other method or composition described herein. 1.
Defili056k [085 ZhaHeetanilecanpifrater Ja" e dneRenFEareih dRpEe: A
us@@l%&%!l ﬂ?%ﬂf éﬁgﬁ@ ,@R%%%@'&g%ﬁ]ﬁw% mﬁ!ﬁﬁHthﬁ%? &ﬁyﬁﬁﬁ@m@'ﬂ@_e Mords
moliecule. e attacnment m e rou Sula
" RGBT S B HEFRRE (8 A Ao ia ot o feac
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1R themapattiscaensfiiina subject. In certain embodiments, the present

inve rﬂﬁgsfon’fﬁé ?ﬁe&%\’ﬁl&ﬂ%ﬁ%&@% CQAMPRERING ARHEIRAERAUS sbnormally
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BoseRelditioriphaniivoatidresidiest drppeatiBlld erebpdimEmpolrerBigof the
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[0659] The present invention concerns targeted conjugated polypeptides,
particularly those that confer a therapeutic benefit to a subject. In certain embodiments, the
present invention concerns novel compositions comprising a proteinaceous molecule. In
certain embodiments, it is contemplated that the proteinaceous compound may be modified
throngh 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 di., 2002; 2004,

2005), and in specific embodiments the mutation is io 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. 100601 Furthermore, a proteinaccous compound may

in%%&@o@%{m acid molecule comprising more than one @(&J}(&g%%ﬂssﬂ
entity. As use

herein, a "proteinaceous molecule," "proteinaceous

ﬁﬁ%@ﬁ%&%%ﬁ%&&%@ﬁ??&éﬂ@ RO RIMEINAEROUSENAINY Hiaining the

Inaceous material” generally refers, but is not limited to, a peptide of
oA eSS kSRR OIS iy POIGPLBA CURTe SR8, Ry over 2
wilb oy IO Bisladeidse siithatgshdreptied, ohgreateotghn Bbpur@epor.
amino acids, or the full length endogenous sequence translated froma
genel0Afitie "pFEtPrmest Us TISRRARROEE rIOBP S @R AP HEG sy mino acid

msierghapasakhs heseinhdusizepaietidiestitermssmsd bereipplethigeinaccous
g AU RONPERIISS, LRI QNIIRES 5t OUR R GRER dnain
erﬁ dlmgnts e Slze OIPH'IG atnl’eagt one prot.elnaceous mQIecuIe may
ortpryteiseschus wetsoeliamesielly, ieheu bt s pRidEpipdgo2 rerydq of Fempboyid to
a%&ut 1’8)01%%%? : g%ﬁas,lo% ggyﬁébﬁa&?g&-ﬂteigloﬁﬂ,ﬁ&;mmmw 55180 and 2
5, 70, 75,.80, 85, 90, 95 110, 120, 130, 1 1
s Y T e
11600a1650rr00: 280e-868, 850" BoGimseurhoemE] dosciibed, 2bowp, mapohe vsed
k0 b0y ROOH, 3250erdRRk) Qo) RRkeY 1B5RiBO sResw edgtiginepapstptides

any range derivable tltlwerein. 10062] Accordingly, the term "proteinaceous
OB BI B R H B 5asses amino molecule sequences comprising at

|ea?t f{fa@ﬂ’f ﬂtj% gth&t '9%@%%&@%@%&91? op Iliﬁété’c_rﬁuyi &Yﬁf‘ﬂ?&lﬂﬁ@iogs molecule
proteins, or at least one modified or unysual amipo_acid,.includin
R OSSO PaBRe Bofble™St Acth £ P chﬁfi%%’ %ﬁgﬁn%s% 16,
IAMBa AL ALY 2831 AABH AHBe, Aniio HciehAed 70.A1hiRBaRApRD-Rid100,
1EASHNCEEWigSPasagine: Raago314ymaeasinic.a6id dy bty dmuylysingo, 3so,
Bala (ﬁ-alanlne,a%-Ammo- ropionic acid Allall aIIO-H%%Oxi%EI e Agﬁ) 1400
0Ny 04SPy 1 S SOy REDr A00Rreki Sl o, 1400
1Bgeridiicacid 2049408l ye wowatpr atiriec Aok nundeaproicaayidige derivable

tﬁloe(gesmosine 14 WO 2006/083961 PCT/US20061003547 TABLE 1
oditied and Unusual Amino Acids

[0062]  Accordingly, the term “proteinaceous composition” encompasses amino
molecule sequences comprising at least one of the 20 common amino acids in naturally
synthesized proteins, or at least one modified or unusual amino acid, including but not limited

to those shown on Table 1 below.

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

Bala | B-alanine, B-Amino-~propionic acid AHyi 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. Amino Acid Abbr. Amino Acid Ahe 2-Aminoheptanoic acid Alle
allo-Isoleucine Aib 2-Aminoisobutyric acid MeGly N-Methylglycine,
sa{e@sigeBRiP 3-Aminoisobutyric acid Melle N-MethylisoleygipgsARosse7
2-Aminopimelic acid MeLys 6-N-Methyllysine Dbu 2,4-Diaminobutyric X
gcid MeVal N-Méthylvaline  DeS Dgggigee Nva Norvatme Dpm—— ]
4,2'-Diaminopimelic acGighhlig:h oske using: aPRindad-Riggninopropionic acid
)mﬁbrnl bummﬂEitGly N- Ethylglycme [0063] Assbsed| haraip s amino

CU 5 CI
own to one of ordlna

Ry SKill | gar‘%l.eflﬁm(?ertain

ei;hﬂa/ﬂa”tayﬂbﬁne
| ?@wréth%?ﬂ” it

Ay ‘
rgete mnumared nnlvnenndeq of the resent lvention may Dossess
di&tionLaHaEIRE Ubstitutions of amino ac d¥vahus Hmveln@ with a

abetion, mqtemswp@lah{sg@&tltutlon and| preieins| Wit g dgletionand a

conibasatod nn!\l'\anhrlnc lh-some thndlmﬂan

l\/ ml IO CQUTT AT rl\l LLLLL
hede ta rqete r%q%’tendcp gjpeptldes ma %rthe Ot insertions or
dﬁ@&clﬁirﬁ@lﬂeldspsuch as linkers, for example. A "targeted fusion

eleted protemfacks urme-ormore residues-of-the-nattre-protett bt

DOSS%@&Q thg speeificibm aﬁ#%&g%‘&’e&ﬁ]&hﬁe@é}g\@ ra?lrep 110,490 (35,111111?0 acid

d ubstltutlonal or replacement variants typically contain the exchange o
SHE YRR GG 15 ARGHfe?aF BHE by KRerEdReis b pidmerp akidipdhe art. In
cenain benbheisigmid tte msabialade the erokineeyropaitits Hf Ha@m&g&ﬂﬂﬁﬂt any

neﬁ\raﬁm@ryoigcmgrﬁ@é&ﬁﬁ@ffkﬁécyeg&e@%esgl%%?(;ﬁ?s EEHI'O“S L this kind,

preferably are conservative, that is, one amino aci replace Wlfh one’
B S S T A & P B VS R STRIBHRS Arelopale kpwiofissn In
PASING 2EBGIDE3EE 1R CIfLiER006603m4 TothReaptaabasldR ol ule may be

HREAHPRIIESHANIES a@ﬁﬁ'ﬂl%l%%tﬁgﬁﬂla ,,@lginine to lysine; asparagine

to glutamine or histidine; aspartate to glutamate; cysteine to serine;
glutaipisa]to Targeied conjugated polypeptides of the present invention may pOssess

—'-—'-n—s<m

Q= (n. O O

deletions and/or substitutions of amino acids; thus, proteins with a deletion, proteins with a
substitution, and proteins with a deletion and a substitution are targeted conjugated
polypeptides. In some embodiments these targeted conjugated polypeptides may further
include insertions or added amino acids, sueh as linkers, for example. 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 confain 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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asparagine; glutamate to aspartate; glycine to proline; histidine to

asparagine or glutamine; isoleucine to leucine or valine; leucine to valine

or veowugie®islysine to arginine; methionine to leucine or isGlenEismwY6/003547

phenylalanine to tyrosine, leucine or methionine; serine to threonine;
thpradank iwlvdein®r texptaphathtabyrasinef: tyrbsine to tygtaphgivioe to lysine;
aRheviglaningaand ofalisguln:iSelaraonirkene OB A0 AAAIGNIAA. 10

deletion or substitution, a targeted fusion protein may possess an .
STREGRSH B FER S HRRTEHROICER, irilas tHeidaaith Aeeraame 3 giigmine;
isdeidine tinighene olypapte duFhistonayine duiel thenskiienofaitaigotingionine

PRakide QRNYBERdR QSRR A5igle {SRidYS, Tenminal ,a%gg%gfa%gﬁ?/m;

called fusion proteins, are discussed below. [006/] The term "
EROEIS S S FERIRERR I (HAERS OBRPTIthE Y RIoRIAE RiriPher sirgnd
velstaibhereinindecdratigly, sequences that have between about 70% and
about 80%, or between about 81% and about 90%, or even between
aboul®96h andrapsistiionde, ofielFhipTo Ackybstidicreqdaisard Brivmatrpialmay
pequaiemm;ﬂﬁe)ﬁfmnmapkdﬁ@f t&pﬁﬂiﬂwﬁn@ﬁ%&@&l Q&i_ﬁi’@l IBCHICREk one residue
WPIRY I iolagic |.acti of the protein is maintained. A targeted ..
l_fus?okr)(?o? opéﬁicri?m?%)eg %?g&)%%%l_yefl%%%oﬁaﬁy aeaafﬁ\%?grﬁet%hﬁ% %ra%%gpepude o
SERRIP fetipale repigice xbrplaatitdfiigns ecnlisd daviem pratsinscreriisaussedslow.
rece indi bility,, In oth mbodiments, the conjugate )
poI_y;F))[eE%r?i es 0 r?g%re‘glg%ﬁ ﬁgﬂ n%bnr?t%ﬂay ﬁ%‘i‘/“é%rnéfa ar é’%iﬁ‘ﬂ S By the art
apd deproker it dirdesml/beraiuntegsadine [0 068]1cTtrs thanhafahetioealpout 70%
2RO BDYCorRAwiR VSRS R IO ERIR RS OfeNs: Bhaleneasie 3he SAMBout

ino acid, sych as the, six codops for arginine or serine, and alsg refers |
O A AT S R SR RTARY Scitearaiae eilsats native
rhRsRAT AB R RdGD PONITABE Biolgiva didy O donsrétaminendiatAned. A

B ACEGREOE LSIRIREY TGRSR AR Do

FGAC GAU, Glutamic acid Glu E GAA GAG Phenylalanine Phe F UUC
Efﬁﬁ‘&ﬂ%?mﬁé“@f? CREE I EEEE RS dReP I iRds ebiiy In other

ergpléineinie e dohludedd®iisbiidey sinibd presénAiAeibforidy have greater affinity

for their receptors than their native counterparts.

[0068] The term “functionally equivalent codon” is used herein to refer to codons
that encode the same amino acid, such as the six codons for arginine or serine, and also refers

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

TABLE?

CODON TABLE
Amino Acids Codons
Alanine Ala A GCA GCC GCG GCcu
Cysteine Cys C UGC UGU
Aspartic acid Asp D GAC GAU
Glutamic acid Giu E GAA GAG
Phenylalanine Phe F uuCc 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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WO 2006/083961 PCT1LTS2006/003547 Leucine Leu L UUA UUG CUA
CUC CUG CUU Methionine Met M AUG Asparagine Asn N AAC AAU

Pr%liing Prog:lD CCA CCC CCG CCU Glutamine Gin Q CAA %@%@@%%47
Arg BAERREG cGA CGC CGG CGU Serine Ser S AGC

LAEE UCG UCU [Threoning Thr T AGAAGRHACEACEYaline il MBUA
GUG GUU yjryptophgn Trp WaggG Tyrosine Tyr Y UAC UAU

A g’]lét also will g, undergtood thapaming gvid and nucleic acid
pRfdrences may melude agditional ieskue;GuctCas aclcitional N- or
GGitteriminal aminoGisids or ' or 3' s€duen€dd}and yet still be essentially
Angirset forth in one\tf the s@quences’dielo8E6 héteth, §6%on Cég e

U
Segspuence meets Bge criteril set fort8hoeSihclldifig ({8ndhcd of
Tb‘i?ﬂ@@?cal protein'glftivity ere prq t%@Aex Si % C rned. The
¥3{ﬁ’6ﬁt§)n of termin% sequegces part, %rly applies to nucleic acid
quences that , for example, @E@ewﬁﬁous non-coding sequences

ﬁ%nﬁng either of the 5' or 3' portions of the coding region or may include
varioygégiernahigamanEesadiestoit ransaihic hoi erdnamwieitoacidcustyvuithin may
. genes. [0070] The following is a discussign based u anging ofthe . 3
’rgft}iﬂ%&é‘%‘&%ﬂ KRSt S Gl e%%?%%ﬁiv%l?% Bn?%%i;ﬁﬁplﬁn improved, .01
sspeor-gehpratiBhbarshsotingly e sebfaihplene s Bhn Ry diieioned g, so
HPstited darAthenaming gkl in @ProinbiReC ikt maintenance of
appreciable loss of interactive hinding capacity with structur : SedQlna1
TR A L ST oo el Ty BB AL e
seqpacity mritwatyrenyties promwisleih acidethiasnest HromaYs Bopygieale, include
vg;{a}gg_qlgﬁllc@mgi@éch&%@g%mjﬂ% a&@l 4 %ﬂgﬁ/ifuﬂpgspeamnbaﬂﬁmaﬁdng region or
protein sequence, and in its underlyin cading,sequence, and.. .
THEBHIAEEo B GITER SCRYBRETR W TR BB SAEE oL et Tihin gones

e prope Ggthus

Contemé‘fedﬁ% %Qﬁowgqgod’%ig‘&ﬂgs‘{ﬁ{ Q1S d CHBRNYEH BN ReBAHRIMEIE of 2

DNA sequences of genes without appreciable loss of their hiolo i(ial tili%
TR RIBLALGTAY 78 GRESElP Hel B PR FERTE (RS TS RASHSE &R 8‘3’3“" or
Ratice)|asamineiRcictld 80 Helmubstking Suchhehangesgdde yadpopeithiguoture
N L ATIG G FaRk R, YRR et T RPRHARER Al for example,

Iropathic amino acid index in conferring interactive biologjc functign on .
TngreA T4 G HRTOIARIE SURF e PR E BB S BT R Protein

that defines that protein’s biological functional activity, certain amino acid substitutions can

be made in a protein sequence, and in its underlying DNA coding sequence, and nevertheless
produce a protein with like properties. It is thus contemplated by the inventors that various
changes may be made in the DNA sequences of genes without appreciable 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). 1t 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

17



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 17 WO 20061083961

PC fdo3sa7 protein with other molecules, for exarﬁp%’?sm%mssm

enzymes, substrates, receptors, DNA, antibadies, .antigens. agg Ahg liSdies,
PRYEH O S?E%f e et 4 h fé\c)’aer at the subgtftuti%% of like amino
aragels.cad the likrade effectively on the basis of hydrophilicity. U.S. Patent

4,554,101, incorparated herein by reference, states th tesulocalee
avere(g%']?\g/d i i‘éi%‘ﬁoﬁ%‘%‘%{? EY ggl%L()%v%éFné e y§tmé %%%%ro%ﬁ}%c?%f%%b
radiadentioshin teibks;oohetebiiity JfoRagobt gl wPmerpre fairin by
s dsiailed v, Balent haPdvint. adoliowinghydionliciyaatuesby the
have been assigned to amino _z}}md resjdues; ar nlpeigﬁ.cr)g' ‘I%%:g éﬂ% *?éin.

hydnoabilitdhy PR1E fpcshl RR A TS BT ,t%SeWne%ﬁg% asBarpag e +85?
Aglatenknan(BE 2 pghyciise4 0] thhe dolloerib by prbilisey Yol havebapiriesigned
o Q:80% Nishidiag 0 Rk Syseing) (19 meioninedl ) valiseaulablie (+3.0 =
eucine (-1.8); isoleucine (-1.8); tyrosin *66{?21323 ;E_he %I_a nine é,fg% roline (-
Dipetsrahesprer S s 5%@?&8; LR Ao acd can be” P
osubstijuteehfor anchaishidiviod-a.Ssimysrsiy drophititiicaike @h@stttioe (-1.5);
roduce a b ically i ) irpggﬁgn icqlty spayive Agin.
! Irglmslhec(ﬁi(': §r%%kg‘gd t%&t éﬁ%%g\ %?%)r’mno aé}?g& w%losseﬁhydrolpﬁigiﬁgg/n 4
valueygre]within 2nspieserted sthasmthatdaen/bithisbititatel fartoviizr paving a

referred, and those within Q.5 are ev ' Uy REefer S nolosicall
s ﬁ%ﬂ&ygrg%alﬁ%ﬁ}% % ove, ?%iﬂ%ﬁ%%i%%%%%%%%&%ﬁﬁ"y areﬁa %ﬁf;a_ Y
eanivhlent orstiie simivsiylsmese. Ahsisebsiieniel el ealsditart ,YFcSSPP ety
VaKRIRley i Tydrephebiciyscuararhilitity +Char gerisided pncivedikad those
Exem%l%rzrsubstitutions tha&t l'lake qut:% d:onsideration the various foregoing
C

Wa:h 2n 1Iore eq CUIALLY,

(+; . Ty . .
BriSticS e W nown tgr&ose of skill in the art and include:

arginifgadd lysingGkiamaie: apsiasnaialesariinaapehehidpnivdiased on the
glutamine .and asgar ine; and val'ne,deul%ne anbd i%)
D 1(e-C, {r§

i leucine, | :
et g At BBy Septitles bl 75] e Bresenfnln&gnstlone?asr’th%grrp%t\%%lg’ their

ydnjutyateitp blypeptlies, shaotrasizarsidediprotBrmmnyal pstitens bpt ke
BRPLdER-Qa0E Eﬂé%ﬁtﬁﬂ%&%@@g'%&&&@ﬁmé@%&v@n linkad toabeastionen the

agent to form a conjugate., The conjugatiqn of the polypeptides of.the .
B ARHOE BT BEuA SR HF BRI T AR P e goamine
aonjspadiine; sdchlas, kecombidastlfusion proteins. It is also contemplated
that polypeptides of the present invention may be synthesized de novo
Baing fetipegtrdTRHBRPADne with skill in the art. A. Peptide Synthesis
[0075]  The present invention further provides conjugated polypeptides, such as

trenslated proteins, polypeptides and peptides, generally of the monoclonal type, that are
Jinked to at least one agent to form a conjugate. The conjugation of the polypeptides of the
present invention inciudes both chemical conjugation and “gemetic conjugation,” such as
recombinant fusion proteins. It is also contemplated that polypeptides of the present

invention may be synthesized de novo using techniques known to one with skill in the art.

A, Pepiide 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 er al,
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[0076] Conjugated polypeptides of the presenf invéntion may be
synthesized. Peptide synthesis techniques are well known to those of skill
in the art Bodanszky etal.,, 18 WO 2006/083961 PCT/lJS% 003544
19‘?8} 8 f’cfe Synthesis, 1985; Solid Phase Peptide Synthe ?aﬁj[l984) 4
rfe%t@&gssflé eeﬁs Apgyo 51?&%94% giéﬁe%% for 48R U, eins, 1976,

eses wil found 1’ t e above texts, as "well as in Protective
A@P&Pﬁ@*wm TOHBREryse 0 AYCk FEshessT e A G dmabave K 2
vatipsentabrtitdraine @fgmﬁremmiaa}aqwmemmﬁﬁmﬁaﬂahods involve
%égrﬁéegaﬁrgﬁg an‘cc; orgscgg u%lset row&ngspdeugy%? s%i dﬁ] g mtafy%mmo acid
eit he amino or car yl group of t e firat amino acid residue is
hidetiad By ERLReid @@@ctﬁ@w%@@% lBesiae aReEgoNp emup of the first
adifferest selactivelyrsamovable @tﬁxm&ln@ﬁémy&mwmef@mmmg aeids. A
AODAINNE8:ISaSUs Sife g1qun suh,ae lysine, I0QZ7LUsing solid phiase .
synthésis as an examp e pro’f@cl%a 8r envatized amino acid 1s
reRHER BdetaTRP HeTR %b@l%pport through its unprotected carboxyl or

amln Hraup- he rot ctin groy of the amlnoo carbox then
selec |veI remgov %ﬁ t%rsﬁlsn(a)saaéji(f n%ﬁe S q&éggé{# %ﬁ]ﬁl@med
aéémm@ma%mﬁitthrm omaﬁb@(ygpgm@r@mtaiﬁetwppmwﬂ deremhylixedmino

iy r@ﬁ&}@&é@ﬁﬁg@%ﬁgaﬂa@ Alfgady @g@&tw%gh@ B0Hde1SUPR bei3€ed and
rotect groy tlipe amin carb ?%g?%p is then removed from this

aléd&101 o ac?aqu’g‘gﬁﬁ REEByoxyD group
Spiﬁ@bécmyeisedwmadm mﬂd@@tﬁdrmth\ﬂﬂm wfithe db@dedaamhed &eiths solid

n,%abema iRkt tgalﬁrgp%eswm%n&ece@sweﬁaw@aqﬁa{%aﬁmﬁom this

side otecting groups (and solid suppor%) are removed

SR Ao Gyt B I HERTR GRas P ibercpided

aﬂd@uriﬁwahtlo*ﬁarellphef@mwmm@dk ez ytateihbrcnethy ivepaydedechce, any
q@aﬁp%@ra&@cgﬁgpg@U@cﬁag'%@aﬁamm@%aem GRBRoved

of synt esis, but the re removed before the pe%ges are use

S RHIO A PF BB o P BB SR8 AT SERIE s cPERESGR RE re iYatipn are
pmfemﬁaléem dﬁk@g&ﬁﬂﬁd restraibytienigiasationidd. dcidkefsdBoupiéatng group

E%{%Qg ’ﬁll@ &%%?%}91'@1%9 yﬁ)%ﬂi%?%@%%ég 'Qé%gré/ lt%e?)epﬂdes are

blologlca ly-releasable bond, such as a selectively-cleavable linker or
U 1M@Eﬂf@é&%ﬂe@%Péﬁmwp@ﬂm@hﬁ?@%ﬁaﬁaﬁ%@aa iptramolecular
liolegvageasiteifavafventipme preferentially located or active within a tumor
environment are contemplated. Exemplary forms of such peptide linkers

are thosgthahm@/glﬁ@m@hgém@kinase plasmin, thrombin Factor IXa,
: Fact taIIa I telna h as collagenase, tln
stro @ terel c? Z%ge T % c% c? vm zgle-re{casable

r pgl yp ptldes may
bﬂ%‘fum as a selecﬁva1y~cleavable linker or amino acid sequence. For example, peptide

linkers that include a cleavage site for an enzyme preferentially located or active within a
tumor environment are contemplated. Exemplary forms of such peptide linkers are those that
are cleaved by urokinase, plasmin, thrombin, Factor IXa, Factor Xa, or a metallaproteinase,
such as collagenase, gelatinase, or stromelysin. Alternatively, peptides or polypeptides may

be joined to an adjuvant.

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

amino acid sequences may be used to separate proteinacecus moieties. Additionally, while
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[0079] Amino acids such as selectively-cleavable linkers, synthetic linkers,
or other amino acid sequences may be used to separate proteinaceous

mgjetins, Adglifionally, while 19 WO 2006/083961 PCT/usnggthgb%gM

numerous types of disulfide-bond containing linkers are known that can

M&@@aswlfsbgf ampiovadi9 Q&ﬁé&i’ﬂﬁ&ﬂ%&@&&% %@B’tﬂ’é{hcbﬁesﬁ%@% \ be

a ?nt, ertain linkers will generally._be preferred over other linkers, base

%}ﬁ’ QHFE GRS AR IO AP il e cargsimecspipiirialn ket gractally
Hin lperEmiedt cmﬂaitha disiatfig) eblamdahadlﬁest@f@auymiuﬁdgme Ghati@ettsti® and
depeiatied, ue dnmar gRalenaialiingD YaALS REGYE NG Ielease o o 4

the toxin moiety prior to binding at the site of action. Furthermore, certain
i Ry R dh ALe g dhee SRR PR tistontis e antiag iekreagh thretoxin
m;é%bﬁowtmfomdﬁmmh.dhﬁﬁﬂgwanﬁﬁmtiEBx,‘tHEk@iUfﬂ,l‘h@Igﬁﬂmﬂfhﬁtﬁgea in accordance
wapeandalRd aaMANAA IO 6o DSLPOPUIRID A5 2 HRNCicries
uideline that any biochemical cross-linker that IS appropriate for use in ’

‘?ﬁ@%’@% fotFstirada e Fhalerfigie present context, and
additigahlinker i be,considered. 1] Cross-linking reagents..
e U 1o O e o S R o ke
Hoshmmerasiatn &e dsrs, epreseatanimaepandl ebadalafing ayBntpFestingontext,
abdeddifiereniiratomns Wsa sdepnvdsednanner, hetero-bifunctional

cross-linkers can be used that eliminate unwanted homopolymer

formafiBfHt 008 shlisiconrerapiistatt thiad deobsuimi@reutmalridges that tic together

mmega@gswmﬁﬂggﬁnemw%%%s,,gfs%m;g%u%a&zmgh%@@. To link
t%oil%fgrrég r%% rea eurltg thv_e .been extens%vely used. for a Va“g]tff/ 0
BUrpOSES iherUdmal b e PratiSh B B in S FAam CES Rl frRssHH o gen be used
tegtaliminato noF it reamspolyraceBrickittification of binding sites, and
strucstéé | studies. In the context of the invention, such cross-linker may
be u stabit P HRBEIs PGB iok PenmaY Renitsresat Biiy the protein
mbleralve ufi chéomeswdionp| Bibyndrnad vings theking difigatploieinsed 5gelNGLy used
i5apapiroT e vsipbeican I IINNEE MaYAlS0 be.cleavabie, such as
disylfides, acid-sensitive linkers, and others. Homottglftlﬁlnctlorfafnreagenk
SRR Y S S S AT EF OB 88 PROEFes R T et In he
cimttutiog)thedssdittion grindtwesslindenting vndseiferenbmaciyniossias:06r o
i romo linking of polypeptides to specffi .,
e L e P
ERREPE AR AT GrestRl. clfiptaKkin & Erivdintsge BRthalsgitherelmakble, such as
dredibihitiesdictiiite oiakHer emt ldBGHON F GHAIBEEGIGHS - IO CAR DGy two
: I ivel sequentiglly. The hifunctional crpss-linking
T T G T

idspgitp)sand Litfrmomagimaieg g ueiniibiitn oble, marboxybcule, and linking of

polypeptides to specific binding sites on binding pariners. Heterobifunctional reagents

contain two different functional groups. By taking advantage of the differential reactivities of
the two different fimctional groups, cross-linking can be controlied both selectively and
sequentially. The bifunctional cross-linking reagents can be divided according to the
specificity of their functional groups, e.g., amino, sulfhydryl, guanidino, indole, carboxyl
specific groups. Of these, reagents directed to free amino groups have become especially

popular because of their commercial availability, ease of synthesis and the mild reaction
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specific groups. Of these, reagents directed to free amino groups have
become especially popular because of their commercial availability, ease
of synthesis and the mild reaction 20 WO 2006/083961

P Q586789603547 conditions under which they can be a‘ﬁ%T(gaZ}l\“""’“‘”

majority of heterobifunctional crgss-linking reagents comtains a primarny. i
coR RSB RO AT aC e o UET s fo Hnking
reepain pleydiet e obifunctidratcertss ginkirmpdadbehtsaghee #1eWods of using

the cross-linking reagents are described (U.S. Patept 5,889,155

SpecHERl, (ORI PR RSy TR R AR s ond methods
ofcressslipkingseagenis ceaphine ae niesheibpdil® By dPatzide 7889\ fE watsaically
igiestiophilic malgimide, residye.lauing coMinG I8 1ARG EXEIRRIR, Gmbine o

AR ydes t0 %r.ee thiols. The cross-linking reagent can,be mﬁdlfled to ling in
eglssBb RS M GHA B G E PR FOT R HOCRR g e
oROMpaplides aﬂtﬂlﬂlﬁi&@ wﬁmmmﬁwhmwmﬂ aﬁrpbﬂy.p‘e}jﬁg’é@o CTOSS~
S SAAS0RIRN OR8Nk UVAID RURPIOH A IHRRANIBIYHA e Bnd sugars. To

~cross-linking reagent in its native sequence, cons_ervgtive enetic or residus
ins{amese i herRifo RACHT BHA RORERI e Pt &y SN S8 AP h & DA,
10084 Severaksethessmiagknopantiintie astiferstyecatactmrentdye genetic or
copjugation of.a polypentide 10 | [HgatemeiehiRame attachment
S%iéﬂ#gcﬁn fﬁ(\)/gf\llgect%aél%ée 0 %pgr%é%f%ﬁléélate complexlemploying, for
exampis4pn 9L9aRiGeRRIAliRg RESAT SURR At for the attachment or conjugation of a

diethylenetriaminepentaacetic acid anhydride ivolve th £ 1
P@tﬁiﬂ%tﬁ’ectﬁ’aﬁﬁ i 8?@? RRCBRE 'ci%;%ﬁ-a %ﬁéﬁﬁ(&%&%@ilﬁ?ﬂ?mic?e‘;lsgnc::l/grmeta
chetrtrchtorosBa-Gantilshingy gfgtoaritm adRe PIERiR FRAIRIBBLAST) Such 2
dRatent Nosyif-Adda0% A S89848 (paphjneareaiatechheteindoytic acid; N-

reference). Polypeptides may also be regcted with an enzyme.in .
SBaganEL G LRI 20N O e ST DL Pt
pagp&p@&e&gvgixmﬁtmemmm&}ééﬁs aré m%ﬁa?ésj ndhysaspented dierein by
%&eﬁ%&‘?%@& NS QY eaRlieR MR IspiHRCKARa S edfbl SF 2 coupling

atent” No. 4,938,948, imaging of breast tumors is achieved using .

agEh B ALt AT e R AT o BB Y RTE TR L AT B S BB e
itheenelypeptidentsinguifike rgeuchray retiyl-pithydiesthivenatintid drelbs. Patent

-Spgeinimidyl-3-(4- propionat Binsh AN ERA8RE h
%'s%gn%%%b%%tg éétﬁ%%%ﬁééyn%&%%g %@%g?ﬁgeé%}ge iis conjugated to a )

deiagipnc I SRR IR AU G e REPSRIID RS R RaRIREs BhReH™ -
anarenmseniugalegdtpalypepidasdneidersizpmesaradiolabels,
haptens, fluorescent labels, phosphorescent molecules,

chemilur@ngﬁg,%mgt@gﬁgles, chromophores, luminescent molecules,
O I o2 CIOEA PAUEISS, ORI S 5 B OREPT, o
Many priate |mag%)ng agents are kndwn in the ‘art,"as are methods for
least one imaging agent. Non-limiting examples of imaging agents which have been
conjugated to polypeptides include enzymes, radiolabels, haptens, fluorescent labels,
phosphorescent molecules, chemiluminescent molecules, chromophores, Iuminescent

molecules, photoaffinity molecules, colored particles or ligands, such as biotin.

[0086] Many appropriate imaging agents are known in the art, as are methods for
their attachment 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 attachment 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

[ ingLMeigties used can be 21 WO 2006/083961 POTIUS2006/003547
PCT US20061003547 paramagnetic ions; radioactive isotopes;

pilupragbronss: hiR-sleieaAble; Tukstoncass(NRIR -HeRgi: Ko8H]ck; theray
case of paramagnetic ions, one might mention byway of example ions
lnéﬁ%?]gas chromium (II), manganese (1), iron (III) iron (11), cobalt (11),

n'Cke#()@B]F ) CRRREEA ot B%%Qﬁéﬁﬂ&ﬁ@ i), SRBAEH %&lﬂénﬁ}%@%ﬁeﬁ&&ple ions

gad inium (1), vanadium (I1), terbiu (III pr L |um 11}
S SETBHI ), DRR SRS éﬁ ufgﬁe}?@é i
nem@iuium omgrms(EDLM§uma§iHDngg&wgmm®MH§ b‘(ﬂﬂ&ﬂélﬁo@l)nfﬁéﬁum

'&Rﬂ?&%mdi ) ngRld 4! 'éfd?&%ﬂ{)e@ﬁgn%ﬁ?m@@mmﬂéin@%&amly

he case of radioactive isotopes for therapeutic and 3 ?d ﬁﬁnos
T VEhYd

p’fﬁgﬂﬁfjatﬂﬁﬁs B hRR SR EPRIBH a St AR T8 ACARRS, { 3¢ 06t limited to

1a@ehtoni E), saldaH]),38ebibitacbpperigly bb2fEth GANium67, 3hydrogen,
iodinel23, iodinel25, iodinel31, indjum™, 59iron, 32phosphorus
thenilM8856, reniimees, 75l %E‘Eﬂffhlf‘i’r HErRRHifn 8805 dingpostic

applidaui0n lcaﬁlﬂﬁgaﬁeﬁaaemg m@ﬁee?é‘d forarise,jn’ Gdrtaiuem Bbtinmeats; cobalt,
sﬁng'aﬁe%%”'c'um% éla,@ge%agaxgétﬂn pigferred due to thei, i
r Ion

I weher “And suftabity rafge. detectlor;S Radioactively Ialgﬁ\led
o o CROREITeRI GHFBIH the RHESEING n\VESHIBHM I ay DR or JeffReium and/or

y&ﬁﬁﬁxﬁ@lm&sﬁw\mrb@mg pethadsrin the iartcfigninalaitasmoant ietkicium™™
ad}'bo%leslﬁa” be lodinated. by eqntactwith sedi uma*h%f £ Dhng range

de a ac emlca OX |Z|ng agent SUCh as Sso ypocr [Orite, or'an

demwnat@aﬂmmvﬂgya@éﬁﬁdsa@ﬁ%méwﬁmé&éhq (REFRNE dRFption may be
pﬁé&&t&%kaﬁﬁh@&%mmgmd&eﬂ @ bind Fadinisatepeswhiakiexidbodies

met II|c sto e tld are netriami ti id ...
DR e A n A AL At A P 10080 kb T g
affegresben ﬁd:db@hsh@m@mgmwﬂmnméaag CoRitnaLSThENEEs REReemsilase.
Iﬁlﬁfﬁ@d‘ﬂé? Mfofn) BRINP ¥ 1R0H BBOLER Yo.OrA0 R BREHR Yrich exist as

BO )IPY-R6G, IPY TRX, Cascade BI
R ARLSPERS HSo HOS ERE FIE BITE. o R ey otvlene
@w@gmn@@dﬁB@ﬁ)Oregon Green 514, Pacific Blue, REG,
Rhodamine Green, Rhodamine Red, Reno%é;}(yr@)g(ST ROX, TAMRA, TET

TetralH2H I h GRS AHATET T ARR SO THESUT MOTCEG I8 COMaR R e
Adzido FHUpEeraay 3l AbECUs e BAD B GOVGHBN HITPRY 1650/686inBODIPY-FL,

gactiy pifseneNferpedaiesinal ale,aeneraied bydgw intsagiy v,
ultraviolet Ilght (Potter & Haley, 198%) In partlcular 2- and 8-azido
Féﬁgﬁg@qj% sgfhmfﬁﬁ@te, HEX, 6-JOE regon Green 488 Oregon Green 500, Oregon

Green 514, Pacific Blue, REG, Rhodamine Green, Rhodamine Red, Renographin, ROX,
TAMRA, TET, Tetramethylrhodamine, and/or Texas Red.

[0096] Molecules containing azido groups may also be used to form covalent bonds
to proteins through reactive nitrene intermediates that are generated by low intensity
ultraviolet light (Potter & Haley, 1983). In particular, 2- and 8-azido analogues of purine
nucleotides have been used as site-directed photoprobes to identify nucleotide binding
proteins in crude cell extracts (Owens & Haley, 1987; Atherton ef al., 1985). The 2- and 8-
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nucleotides have been used as site-directed photoprobes to identify
nucleotide binding proteins in crude cell extracts (Owens & Haley, 1987,
AtRehtoR@ls@er 1985). The 2- and 8- 22 WO 2006/083961  perrmsons/onssa”
PCTIUS2006/003547 azido nucleotides have also been used to map
apideleaticeibinting dermaina et pusitie duypileteihshiddnatoanaizalf phSHBST proteins
ing et at, 1989, Dholaki a d may S indj
R e e R L o S O DA e B0 o
Hidisgtiernithe BLyS polypeptides of the present invention are conjugated
ancftpg_;rg%eccgleh){\slhich may be considered a therapeutic agent. In
particular aPspects,gf%e therapeutic agent may be a cytotoxic agent, a
radioi®¥ipe, B srrbsrlas sroestifcoidhenansstivar dpeBlivS aelrocapdpatfche present
IBgaitnaRakRbReadychananibhothy, ahoiekine:aakainekineetpeutic agent.
o L L e L
oG IRsWn (R tekem A heEsneEica e POlo JeTre praver invehigbrentinsiiedy, 2
SMRIRXICAKYMIBAY) A& IRFE6IIAG MBiae e, ranthis: SPeRiisembpaiments, thel so
¢ otoxic activity may be referred to as a toxin. Any toxin is suitable in the
nveéntion so long as it does not interfere with the targeting moiety of the
conjugiieg p@&ﬂ@@&@lﬁ:ﬂ%ﬁﬁ%@ﬁk@g&&%@@&@%mﬁ 8RS IRINAS rext,
down, if not completely inhibits, the proliferation of a targeted cell. [0094]
Ribosomg_—i@@gmix K’éﬂﬂ& (RITs) are potent inhibitors of protein synthesis
in eukaryotes. The enzymatic domain of these proteins acts as a cytotoxic
n-glydBidhse thaP RS b YETRACHUARS BAURIGENIGFHYES Shic @ grbs tmajpoule,
agdin grtifiteitthedtracefhslayictoriipartme niafl isdaet anaplisbad. bymy toxin is
Siedng the frelveasidichond afdhe adenineat BARTRN 4324 Ity of the
28srRNA, which irreversibly inactivates the ribosome apparently by
ArIPERAH GBI HET<SRE B g leRe IOt R P WIe I h RO Lreappletely
itabatethdrant fhattarid aasee@edalent in higher plants. In plants, there are
two types: Type | toxins possess a single polypeptide chain that has
ribosdM&4hnibibiatpaedviipianciorisetiioXitrs heivel Ahiitanafhprotein synthesis
iﬁﬁm@@a@.emetbﬁzﬁﬁlipﬁcld@mi Bf thak ig&ﬁl&%@ﬁ 2 Qif}uﬁi@lﬂdqo@@ct&ﬂﬁe that
.chain possessing cell-binding properties. Examples, of Type | R|Ts.are
e B e Yo, iRt ol
copeRetenhr| dyis Be seprButishkady BYintpapint diie (GEYP)sipckesndad thetindeaine at
pREQIGINEHZ A e SRRATNS, WHKISirARS-MOMRELRSE RS RS pedRy by
c%s%r{])é?nr%dtgebgpﬁd%%xé?t% %?‘%1%%%89&”1%@&%% Olil?%g r%%?&dh%%eagg%%lqgolated from
bacteria, are prevalent in higher plants. In plants, there are two types: Type I toxins possess

a single polypeptide chain that has ribosome inhibiting activity, and Type II toxins have an A
chain, comparable to the Type I protein, that is linked by a disulfide bond {0 a B chain
possessing cell-binding properties, Examples of Type I RITs are gelonin, dodecandrin,
tricosanthin, tricokirin, bryodin, mirabilis antiviral protein, barley ribosome-inactivating
protein (BRIP), pokeweed antiviral proteins (PAPs), saporins, luffins, and momordins. Type
I 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 present invention, toxins such
asagjgigo@F ggp (Burbage, 1997), diphtheria toxin A (Massuda-et@leed 934
Lidor, 1997), pertussis toxin A subunit, E. tali enterotoxin toxin A subunit,
choleyigdgkin Asubunit aRtpRsaudarepias toxims GiermindiarediitaBertige,
demonstrated t ransfectign Rlasmi taining. the fusio .
R R R S
coféhste@themtisxins enivisibrbdlers st fobE pra JEmvdApeREOIR T fgEninal

2R B1nea! dahilgtexiash-BetulinuiRioFn phati pemdtine e &lifloalprotein

Jackfruit, Peanut agglutinin, Sambuous nigra, .Tetanus, Ulex,, and .
r@ﬁ%?n@%@%’flﬁg%dgi dtatahy %P?%Xemaéoév% eérg%llesuticqafggn%%}?ns
emvirjobel cenjughte dototheppotyp apticisivofitsbugredbrinintdhtisat lalsniexins.
BASIARES Sl NBYIRe RERIgEARIEAR: (RCRBIBIIANARNPIRSSEIIMNSAISbucus nigra,
,Iprotelns mcILgﬁ;%%étoxm portions of other proteins. In other instances, it

e be refirabies

t5"emically conjugate small molecule compounds to

the crgygrted RgmalizinoRe MRERtiEeSKIReGHRe IR SRnlO8R ¢ I conjugated

particular embodiments, the toxin comprises a mutation that stil!éallo S
tenbeRsREREAES B HSrRESEPSTBRRER VIR SR ARG R b ;ﬁ%\g@éﬁk o
rénciaBirpalynuplestidenemcqetingth entbiding BoRaphopiva sl ateofoetisf0 008jther
ifaamogr ghd @Eeﬁ?éh}%{é%%%%‘é%%@t%}ﬁﬁéat@% NHIAiRISBIORRRASH the

be used In cancer therapy. Examples of radioactive isotopes for

cRpEpe inteaabgiRaRRIRReR At A iedilg e 1 51ehromium, 36chlorine,

57co 8cobalt, .copper6?. .. i Ili iQding 23 .
ioding , io%gﬁi‘%ﬁdf?r%galﬁ%gf?olﬁé%oﬁéé%%%%&s% rheniu%ihg%?tm _anows
themielasils 75 seIBRilin, FBIORMACHEEhNicids JORRIPRNBHRO P futdteimL ity the
podmaisiidelehchabpimerdee.and actiniwn221for example. C.
Chemopharmaceuticals [0099] The term "chemotherapy" refers to the use
of drugs 0 tealhAAcRIaRuchigMotherapeutic agent” is used to connote a
compound or composition that is administered in the tr ent of cancer.
e dU85be 6 EHRARB ST R L Ge A T e e oo
teombinationesf thehemotrarapyswiftratiorsidigidatimssaley. omepeytic applications
i f;c'bl ﬂ%'OEEE%{%P@IJ};@‘&Q%E&H]CM&QOM, aF@céliE&‘_itLi mﬁ?ﬂ)é@, Qﬁﬂi}@fﬁy rlééguuropium,
eomycin, husylfan, camptathecip, carhoplatin,sghloraghucil, cisplatin . 14
Bﬁng), 18%’1??%!’10 rli%i%é? gﬁﬁﬁoﬁﬁ\% ,géaun%?ﬁ’biciﬁ,%Bx%r}llﬁai&ﬁ?lm ’
restiogdh, rébelstondindingphur, technicium®®®, yttrium®, lutetium'”, samarium'®,

holmium "%, and actintum®®, for example.

C. Chemopharmaceuticals
[0099]  The term “chemotherapy” refers to the use of drugs to treat cancer. A
“chemotherapeutic agent” is used to connote a compound or composition 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.

[6100] Chemotherapeutic agents include, but arve 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 imhibitors, gemcitabine, ifosfamide,
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agents, etoposide (VP16), famesyl-protein transferase inhibitors,
gemcitabine, ifosfamide, 24 WO 2006/083961 PCT/US2006/003547
meghloreinagine, melphalan, mitomycin, navelbine, nitrosurs@yusse0s/003547
plicomycin, procarbazine, raloxifene, tamoxifen, taxol, temazolomide (an
nRgueasia) afhTiG), manspietnuavelvinhlasineandhethpiiexatearbazine,
incgistine, or nalog or derivative, vari the foregai T, :
B R A P Rl e oD Do,
vislavible and/metheireare Sinfimins: gy enheregCE Oy atiuR wgfdat of the foregoing.
THURRadive bt BhgagrNismayrhed ehatrateride bbasranowiisnbibiEy teor example,
W%g&%tlyagéogcsd}% %N@,tg%mgggﬁ%l%tlg Inetl? Dléll'g‘.’ Omrrﬁgx}é? ., an agent may be
chiramdS6nial’aid Mitotic aberrations By affectin nucleic and syn%heas.
CMWE%#@#MP&&@@@%%@?&“WW@%%%&%@ deieaerdtte dutalldTatirg to
iﬂﬂﬁ@t&m%ﬁgmﬁi@%%t%t&mﬁwME&hﬁiBioﬁmcﬁﬁgt'ms&wd&ilfl@pmm, Most
itotic inhibjtors, a itrosoure rmaone agents, misce
cg‘lg%%tlt%?rg’r? 1é{nya ?\% og %Er derva |\}ée \?grlan ngthg:r@é’]"ﬁcﬁf‘.ﬁr[‘S?[O11gﬁ}ﬁ(3 Hgg agents,
a@ eetabthiten pettitenzay e A pide m erpididasraid niivepatfo iniipia galibigss, and
n8F8soNRUKnowiie these, ohiskillindhe arkiseadoraxammy, shalésoadmatriant
tﬁ& Gilman's "The Pharmacological Basis of Therapeutics” and in
ington's Pharmaceutical Sciences”, incorporated herein by

referegesrin relguaniRapAReARaY-RSEAMRIRE MR Ai AV aBdaEs, B, are
light of the disclosures herejn. Some variation in dosage will nec san[g “Thy
LRI IRG. Bl B0 5 (15 SCTRL B AR men + “The
Phenserviespinsisie 66 Tadrmpaistesitiendvill, “Reaingieonsnthdetermvialtiisionces”,
ié&%%‘i@tﬁe@&%{ QLthe, ingjvigkal subiest EXAMPIRS0hBREEIIGM the invention

_chemotherapeutic agents and dose regimes are alsg described herein. Of ,

ipbigrear dif Sstinsees 5ttty e SR ATRTRE Helsrarot SRS Ay SeEhArRRdine
oﬁaﬂm@édiaﬁﬁoﬁmﬂihg_sxmj@mhiﬁg diraste_é. oﬁhagamt& ma;oimit»tfsﬁad Biynauiskitianh will,
RESARY AaRaaH %hgay&%&ﬁﬂatéaebgmﬂe AR Aosa8ida- betwean estaisic

oints, or range derivable therein is also expected to be of use in the
T R P T T W R
dimaiged 401 bysulfancdhiotamehiiat ciapiddip, rethetopho diptitngidaqdcybexdogss or
-850 Ra7 e laelR dey eI e G UBKREO Bl AL OB P AR Bosage

specific aspects, troglitazaone can be’used to treat cancer in )
TR RFALBASG RALERy BrTanEF (feieblenisein ity fith aesidosbmd gpe i the
ivaighare discussed below. 2. Antimetabolites [0103] Antimetabolites
include but are not limited to, 5-fluorouracil (5-FU),

1. Alkylating agents
[0102)  Alkylating agents include but are not limited to: busulfan, chlorambucil,

. cisplatin, cyclophosphamide (cytoxan), dacarbazine, ifosfamide, mechlorethamine
“(mustargen), and melphalan. In specific aspects, troglitazaone can be used to treat cancer in
combination with any one or more of these alkylating agenis, some of which are discussed

below.

2. Antimetabolites
[0163] Antimetabolifes include but are not limited to, 5-fluorowacil (5-FU),

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

25



cytarabine (Ara-C), fludarabine, gemcitabine, and methotrexate. Purine
analogs and related 25 WO 2006/083961 PCTIUS2006/003547
compeuspesspciude, but are not limited to, mercaptopurine PCT/US2006/603547
(6-mercaptopurine; 6-MP), thioguanine (6-thioguanine; TG) and
cpeptostatimg@dde dyay cotomy dimjtel] erc aptopptiperivas (Geervasating caiellP),
HeaRGHIG SrRREoGKE %amtaﬁﬁomgﬁwmwfum%%wme has

Thrioguanine has been used in the treatment of such Cancers as acute

ORI R AT KRR OB W SRS T R el BRpatfeytic Teulkemias.
Imm;aihahemkad Bemmmﬁasf bedicagets i_am s&ntd’gm@@&iaseukemia,
HArycelld DYGOss 1o g%%ﬁgc%si 1ERQRIE YWIPROSIES been used in

leukemia. Mitotic inhibitors include, for example, docetaxel, etoposide ]
SIPEBSo TR B ecThiRiemiar RO fHpRakifn endirengimamaherytic leukemia
Mitndeeliliftéofspiphataphyllotoxiis dcktde:suelposiin faRITSIasdetdposititaxel,
ta@&gg \@r}c@as{ﬂ@fo'g&ldﬂ%ge Qﬁg a\?ﬁi&%& iHél.ted 5%1%8%3&%{%0%%e such

docetaxel and, paclitaxel, Vinca alkaloids includé such compounds as
CORRSTARATRS IRAESyideardinE Matinexeidninatuin Srietipm faaifd o Apmasars spch
agitdraiickssha yedictennitaer elidbide dneliod Qxit actipityndshasenbiddgse (VLB)
a@éﬁﬁ:ﬁé}{&%@e with DNA by chemically inhibiting enzymes and mitosis or
-altering cellular membranes. These agents are not phase specific so they

work in all phases, of the,cell cycle. Thus, they are widely used for a

variei\é of i)ancer_é 'E%r%%fé’g,ro%%%ﬁ ?Jtr}ﬁ%r antibiotics include, but are not

limitel 18 olcOMVERPT FRERIBRIETT AR ABRINRA ISR ATt activity. These
w.rmmyomepaimmwmmmmnm@ ardbidagubieymey\Vadélynitsel i altering
Sliliaharthig{ome ILalRMRHARANIARES IDans GRIALUN gﬁige%%%ﬁ%n

are administered through intravenous bolus injections or orally.

CY§BiCHE S BT SRS i B R G & ansrEs c Siiaadre AT cRERB R eriBiptics
igthudys Wwhentheyardmireplemenseah ikl dacsionttie, gfantndicangekorubicin
S e P S T S
chemotherapy agents, and consequently, they are rgquentlllf/ usedin
s FRBSHOH (ORI G ERREBHS AFEFUY A HRSHECd Wienahipleopus
baoktiopsteieidr amnones. [0106] Progestins such as hydroxyprogesterone
caproate, medroxyprogesterone acetate, and megestrol acetate have
been used in cangersigftha@ndometrium and breast. Estrogens such as

diethydsifyestrahrpestiin-esiadial bavebes Q%ﬁ%@h@aﬁ?%?@h@étﬁ% are

. breast and prqéstate. Antiestrogens such as tamoxifen have been used In
REPLE LK ST S S RSB QL ALSHIF S fetiasrrmid orasmnican iteease
ifedieytivester ofiethavbaisthizepnageas, and consequently, they are frequently used in

combination treatments. Prednisone and dexamethasone are examples of corticosteroid

hormonss.

[016G6] Progestins such as hydroxyprogesterone caproate, medroxyprogesterone
acetate, and megestrol acetate have been wsed in cancers of the endometrium and breast,
Estrogens such as diethylstilbestirol and ethinyl estradiol have been used in cancers such as
breast and prostate. Antiestrogens such as tamoxifen have been nsed 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 flutamide have been
used in the treatment of 26 WO 2006/083961 PCT/US2006/003547

Fdﬁﬁ% nRS!- Gonadotropin-releasing hormone analogs $i¢h:@s06/s03547
Ieupro ave been used in treating prostate cancer. 5. Miscellaneous

Agents [010 che [ARY-A08 KlLedibpipiRd heveedotisd
prosa? ggcones bgse%dnt‘% }%ﬁie%lg%%ﬁntles The%/i%nc%rcli%Ij but gmr(i:' not limited to,
in ieaima TR ERREEBN complexes, anthracenedione, substituted urea,
methyl hydrazine derivative, adrenalcortical suppressant, amsacrine,
L-asparaginase, &ndviiettlianeo®. AgaRifal Products [0108] Natural products
gene{[aby]ref@asﬂm comptings awigindtyos el moniba PreviorarasgrEss based

ﬁxd denuile %g h‘i"ﬁe ayingia Blaspasonaical %W&%@%ﬁﬁm@@ucﬁﬁplems,

Hha 0gs an derlvatlves thereof m e,.isolated fro tur
S t,
%h@%ﬁl@%ﬁﬂ?ﬁ@éﬁ@d’ﬁﬁr@@ ﬂ%’ﬁ n%ro&u%e‘éfb@%ﬁ@ t%lﬁﬁzue essan
arK MM 1D -t paagifiakilbid teireit. Natural products include such categories
as mitotic inhibitors, antitumor antibiotics, enzymes and biological
responsg. nmﬁ{ﬂg@,—];ﬁﬁ&gl Mitotic inhibitors include plant alkaloids and
other iy S%éra' %% 8}# CaN-dROIBY SUREEPERIRHSHEhESIRTSquMRed dom a

cell OQVI n or m 0Si5 ey operate durlng a s CIfIC hase%ju in theo,lmds
nesathbyetecayredidIpRHBRAAZHERTHRE, foPRAERAI8 osider e

aﬁMé’gs’l%ctewatﬁ@s paetisiebatatel, wmﬂaia@tiﬁemvmcum sgrepe, chemically
syl 12 obalh asﬂo'%’o%&fe%%f ShelteshGRmpOuBgSIsatated the ast.

Hree, Taxus eV|foI|a Taxoids mcludebbu.t are
NoorHrnindats EHIBOHIESSERRIE BB HErH ARMHRET BARRIAR s
RiNAS G dpbulingat asiieslistinct from that used by the vinca alkaloids)

and promotes the assembly of microtubules. [01111 Vinca alkaloids area

type GIxSigint M@@n@t&mﬁ@m@mﬁaﬁ%mgﬁhﬁéw $%58y that can
gl deRy RRRdE asvieblasting AiBhanowvineistine:yEopRreptidieing 2
mimetics [ 112] An ther emhodi for repargtion t

SRR B it o TS 8n°ﬁ’8 nc%qﬁergl:tg o pléu%gésm?&%%gzsfggﬂ?ﬁ%%a%%aﬁa
en@ptﬁde(wm’amm@mxﬁmmavé@mhﬂammwfé@ménww%éﬁﬁg%ﬁb%

structure. See, for example, Jo t at. tid IC e

BIOT IO LEE AR BHAPIEREY Lot Ry e o

tﬁagﬂdﬁik Mewflerk 1£998) nrlodeotatschbicisiieyirerataends T as docetaxel
c‘k M&gﬁati%@ﬂ!&e'i’%m@@&a@ﬁlq&pges@wm@m%amemeamm

one of proteins exists chiefly to
alkaloids) and promotes the assembly of microtubules.

[0111] Vinca alkaloids are a type of plant alkaloid identified to have pharmaceutical

activity. They include such compounds as vinblastine {VLB) and vincristine.

T. Peptide mimetics
[0112Z)  Another 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., Bds., 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
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27 WO 2006/083961 PCT/US2006/003547 orient amino acid side chains
in such a way as to facilitate molecular interactions, such as those of

anghpslyrshantigen. A peptide mimetic is expected to permitMQlaEuiREs

interactions similar to the natural molecule. These principles may be used

ofRANGHARE &g@ﬁﬁ@%@g@%ﬁﬂ@@ g%l?%iﬁ ﬁ%ﬁ%ﬁ malaglﬁﬁrthﬁefﬁaw%l such as
properties_of the targeting peptides .disclosed herein ith_altered an
i R e e
interdocdimentsritntimnberdosirabié toThsakeriniithesdiey bejasadfatgagineer second
sidentifigdjargsiinomentides.ar teindepaniarsrdiaep ORI RBEtIPEtides
peptide or receptor, qr paortions thereof, may be co.tépled, bonded, bound,
d@&%ﬁ&ﬁ’@ﬁ‘f‘o}?"éﬁ‘@m SR R ST T IBRE VS %‘ &S via linkers,
polylinkers, or derivatized amino acids. This may be performed such that
a bispecffic datiofi¢alent composition or vaccine is produced. It is further
envisjones] that thesinethbsiinused inmiap iprdpsiratiofrofthegatibodies against the
i GRRQSIL ngg?eéﬁﬁféﬂ'é’{ titféirtt&_ésté}g.s%ﬂe'g%ﬁgp%@&ggmﬂiﬂ?ﬁéw@p@mr,
or administration'to human subjects, i.e., pharmaceutically acce t‘gﬁ%g
opperprsdhsreh@ardtreelsdidrndsd k%%@ﬁﬁﬁfé%d*fgﬁ}&&)ﬁ?ﬁ#ﬁ )pPRe
ob@rireageiimiatbiverin (R BAkel0 1ol diTadder mniantibiddy Tis:used o pefiormed
o.any antibody.like  fhat i Indl 100, 304 furthe
o R A R R R g
eansioBee$TDABILhRsSERY [RiMySTeREIER PLahee friOMRSTPEYh At (IS AT ©
feparing padiksing aayisislariibedyiiased dorsiruatsand fragmenfsayei.e.,
ell known in the art, Mea I prepari d ghar izing antihodie
N A A R G

hetepRyari OB HED 5Y heviEra ssBIL AbBRAIRS AD8S; incorporated herein by

refere G okines and ghemokines (01151 In certain.embqdiments,
it maﬁﬁ!esﬁggég% cagﬂp?gysplééﬁisg b?(fgf(%rl\]/fg a%g‘lnﬁ%g %nggrl% omrﬁr%%mrg i has

smageginpbpeiptickesiter wnddatidedalitibpgdragmeriaridr idEbe. [BhcH2hdrigsle
dociidlenButace nohlimited lQceytaiings chanikNasd DiR-aRePtORshniques for
factors an% anti- ang)iogenj‘% f%aé:%)ors‘Ei The éﬁrEn "caltrcgkine" tis ae%%é]ﬂ}i}{ g%% the
HEPBIOEIHS P 1 B h e B P ATV eh el Oh ahother Cell As

antekbeths| & predisitgy sné xearmoterizofzsatihalite kivessarely mpwolimths, art (See,
JBONAHING S IR WHDIARIRF S BRI AHOSALROYREAINRDAERANERS AR ed

among the cytokines are growth hormones such as human growth
o BhE SRS hionyl human growth hormone, and bovine growth
hormone; parathyroid hormone; thyroxine; insulin; proinsulin; relaxin;

prorelaxife- dhyéeigrstetndelismokiresuch as follicle stimulating

[0115] In certain embodiments, it may be desirable to couple specific bioactive
agents 10 one or more targeting peptides for targeted delivery to an organ or tissue. Such
agents include, but are not limited to, cytokines, chemikines, pro-apoptosis factors and anti-
angiogenic factors. The term “cytokine” is a generic term for proteins released by one cell
population whick act on another cell as intercellular mediators. Examples of such cyiokines
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 WO 2006/083961 PCT/US2006/003547 hormone (FSH), thyroid
stimulating hormone (TSH), and luteinizing hormone (LH); hepatic growth
factor; prostaglandin, fibroblast growth factor; prolactin; place

Iac&vogega nglproteln tumor necrosis factor-.alpha, and - be}ng?Uszmmss‘ﬂ

nipullerign: h{lgg,,lglg SR shan Mse1epnadotioRinAss aeitest RERidRpatic
Il‘lfﬁ%ll‘l

V|n vascular en othellal growth factor; mtegrlp A1 OB
AP 6195 P I U R EMAFO e GFERE AR RGP el et
pﬁ@i@'%ﬁfﬁwﬁbﬁmoﬁc%ﬁmﬁm@ gimth fadiensoEGREIngUBIPHENTG Fepse
gon (AO-IE-I'GF [3:iNgulin- éet%reowﬁmﬁﬁt%éﬁﬂd WsahroRQietin (ERQXh factor;

HEOINHUCtve Tactors- intetferons such as interferon- -a, -(3, and -y; colg y
aciorn,

nsngnm Atinoeg bapeinin( TS LY nsuTe e Yhalertph S esE iR iggsjet-growth
HHRRHIAGY o MAPRRAAES FulB M-ESFY; a@m@@m @@%Mﬁ&b:-}
mterleuklns (ILs) such as IL-l, IL-l.alpha., IL-2, IL-3, IL-4, IL- 561% -6, IL-7

apdl g [erdmpojefin (B ) osiesingugays Eac_[fﬁrs (et o A UG-y P 2
-fo-6eBhy GiMrilsing Maca&F(cﬂ?@ Hitigand e dph TS CHN GMEaE, granulocyte-
thro bos tati ne f [ cha
R Tl L e A ot e TSt o0 1
IrebemiinHnt cBitbUkutelbrid Hoiby é@@aﬁy%&ﬁv& Seiiedifeits %Hﬁelﬁalt?‘aébm
1583UeNag, cytaki nﬁ&i@ymkln@mﬁy@a-egmlmyeatsmatamacamgaﬁatorw,m
ag%%lgﬁﬁhr th%gbréaave rOtho %x?i#ﬁl% ?%“;\:/rlCXis ac dn an@qﬂf CAs used herein, the

mpos ion e invention utilizes one of each. 101161
t@neqmmmg}eﬁ@rangxw Fom eBhHPEARes FPFeEtRERRAT RS b AEsts, an

walgitahasiealrhrmoking: expIessiRBadt Byakhesadvantageous to
express a particular chemokine gene in combination with, for example, a
cytokibpdénre, toebaarcpithel therditve stiofisthor Mmltﬁh@i‘sﬁwehﬂve growth
;COPRANGRIAO0 H18i3 ROl AN L SEBRIINSSoiRE I SnalE S @1NIBEs one of
I|m|ted to, RANFES, MCAF, MIP1-alpha, MIPI-Beta, and 1P-10. The

egfhied artlsan will recognlze that certain cytokines are also known to have

Chem Cta@ﬁeﬁ:ﬁ% hdite 42150 Keslaasifedunireiie 18Mne effector
chem H. Regulators of Pro rammed Cel] Death [01171 Apoptosis

%P%)F@)@‘i‘ﬁﬁ% &8 %@W&@&ﬂwe’%‘%ﬁ‘%’%se{ﬁﬁ%ﬂy OP6 ASLETBR BT I B D TR Clar
dlevelepmeni mainiaibingdomabsthsisianalalt sissuaspandsuppresking the

garc%ﬁog@%s'fﬁ&%m%sﬂsyém@mo&p&n&ﬁi %ofqm"mf&f%mand Chemokines

roteases have been demonstrated to be important regulators
xaﬁadeﬁ@amw SR s DTS dJSiafn ME ralEa rbf.%‘??? gréctvfedte
s'ﬂl&ﬂsﬁﬁb%ﬁaﬁw\ﬂébof@ﬂwmeﬁ lysripin aytakipta s eaaproknsventa Glereinhemoattractant
n roII| optosis and ha CI response to diverse
o {s % % f Sf%'& %l&%&{%\éﬁlﬂ

apopt |cs letal, “1985: leary an Sklar 1985; Cleary et

al. 1986HTSéjégEl%E?)r§tn% rc]fggrgsmmed Cell Death

[0117]  Apoptosis, or programmed cell death, is an essential process for normal

"\

embryonic development, maintaining homeostasis in adult tissues, and suppressing
carcinogenesis (Kerr et al,, 1972). The Bel-2 family of proteins and ICE-like proteases have
been demonstrated to be important regulators and effectors of apoptosis in other systems.
The Bel 2 protein, discovered in association with follicular lymphoma, plays a prominent role
in controlling apoptosis and enhancing cel! survival in response to diverse apoptotic stimuli
(Bakhshi et al., 1985; Cleary and Skiar, 1985; Cleary et al., 1986; Tsujimoto et al., 1985;
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29 WO 2006/083961 PCTIUS2006/003547 Tsujimoto and Croce, 1986).
The evolutionarily conserved Bel 2 protein now is recognized to be a
member of a family of related proteins, which can be categorized as deat

h
agglr(ﬁg?g%}?sg’éath antagonists. [0118] Subsequent to its disg&?g%nl?ﬁ\’;\‘}%?”
shown th el 2 agis.to ress cell, death triggered by.a variet :

TERATE Ao 1 T ST, SO Pl 2 B BT Heognines
torbgulatonyepdte famikhidhelied el ivhinh saubararsorddas fepdaeonists or
Jbamalogies:s These different family members have been shown to either

possess similar functions to Bel 2 (e.g., BcIXL, Bc1W, BclS, Mel-1, Al,
Bfl-1){ex18pbunsetacBel ® fundtioovemidiprom shevwe ha dth2(act. IBsoPRak cell

aBilt Bim-8idy Bads Harad i XD I8 & SHARATIG A AN SAl Frinpleec] 2
TNF, any caspase, including caspase-3, caspase-7, {:asgase-e& o homologies
cglh i deguaions SIS WA F5FER PR Bt gﬁlftﬁlfaanaznyn%eecﬁn%ﬁug 1T
Theanaiffaentfaniiyanayives Byfobexahmte. 0416} phasrdimitivigr rentipnetodicl 2
(9%9‘@89@%&%@%&@ %9@@,%',&@1‘5\’% B2 eRe PRGBS Promote cell

invention include aramlcidin, ma ainin‘ _%ellitin, defensin, cecropin, or a

deainisisalish Srxtareithd o Paf: | nic inhibitors [0120] In certain
embaodiments the pr i i n i | ase-3,
e s B i, i caspe
casTEIOtSraTPARTRIHFRIED T 85 CAfliG Fr peramelen fsPhh BEEA REiRgBfine
éf%ﬂ@iﬁg@,@@&g&fﬁ@tgﬂ@@ra@ﬁlﬁw inhibitors, interferons, interleukin 12,
platelet factor 4, IP-10, Gro-B, thrombospondin, 2- methoxyoestradiol,
prolifdiHi9E|atedopriwiiingc axpoRianti GtHEPEROTMEOYS MRAFRALSE within the

LEUESAR felkstiphainAnaiRasR-ZIR egeaRio helntRf@sRRshipharopin, or a
herhimycin A, PNU 451f56E, 16K prolactin fragment, Linomide,
PrABTIR PRRISSHRE, genistein, TNP-470, endostatin, paclitaxel,

accutin, angiostatin, cidofovir, vincristine, bleomycin, AGM- 1470, platelet
factor 4 &r MiRgegeRitdnl Y8 ges [0121] The skilled artisan is directed to
"RemiAtRoN'sIP hataacebtidial Bt §raustert SvaaEtMmionaprsesr adnipiggHon of

RYLEYIALI0PA0ER RA% PR RUBENR RIS, L08R G MlndHE OBSSAH Yeptides,
occur depending on the condition of the ,Q%‘lbjecttbemgﬁ:re ted.tT.he é)er x%%m
S BEBET I P S IR RS RO AR ZirF AT R e AR RE W aB B0 pHate o
idasierbas, thamtérdikitu al 2 ubjectieh dietrerd folPwl farzebainfsteathospendin,  2-
ﬁéﬁﬂ%@é&%ﬁiéﬂ?%ﬂ&iﬁ@ﬁﬂé&%'%@& carboxiamidotriazole, CM101, Marimastat,
pentosan  polysulphate, angiopoietin 2 (Regeneron), interferon-alpha, herbimycin A,
PNU145156E, 16K prolactin fragment, Linomide, thalidomide, pentoxifylline, genistein,
TNP-470, endostatin, paclitaxel, accutin, angiostatin, cidofovir, vincristine, bleomyein,

AGM-1470, platelet factor 4 or minocycline.

J. Dosages
[6121]  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
fesponsibie for administration will, in any event, determine the appropriate dose for the

individual subject. Moreover, for human adminisiration, preparations should meet sterility,
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WO 2006/083961 PCT/US2006/003547 pyrogenicity, and general safety
and purity standards as required by the FDA Office of Biologics
stamdandsedi221 Doses of any of the above therapeutic agentameiasss7
determined by one with skill in the art. In certain embodiments,
papptopliatedoses mayies anduntity vekerde abomit:d gt FBrabdige of
S Myl bout 2 mg/m2 can also be administered. Alternatively,
Ba%%%%gog.gl]agr%%ﬁﬁz abouth.lz mg/m2, about 0.14 mg/m2, about 0.15y
mMg/MB1apoud&ied BAGHNES tiabdut OtRE paiin 2gatount) I dufmdboung Oith
/m2, about 1.2 mg/m2..about :
G ol SRR, DA soqi s M) BARE S o
Orhateios, AGREY inMPmalioator w&mmw@ ApSIOpiate Goea ey,
s BRFOIeINS (022340 hese mbodipestatoktite pregi seenbtismg/m’,

L£onaern fusion prot fi&§-n;f U;%S.,eab@a'%%;/g@%@ﬂyl haye /Al MhBut 1.4 me/m?,
subs antlalgpoftlon o] atalggzetlng peptide, In

ed at the N-or C-termin

ahowlIl Srreefo st e BRI HE A& o BYB S e Br »@J?ahﬁﬁ@zgfm%? about

sTHSIQS BRY o KBRS Iveder seaperces vom etbaipsaralesto permit the
recombinant expression of a protein in a heterologous host. Another

WsefuFfusiopripeiees the addition of an immunologically active domain,

such ag a1) aibkadmepiiepaistorfasifitatenpuritiaasio toaidefutitsigroptoteifbese
Inclusion of a cleavage site at or near the fusion junction Wil facili :
A e o T
Gusioimintsat etimkinderot i nerod oBmmEies oxPrerrien. JRon & dRBls ffefiRns may
RIMNMESIQI NERHAUORAO MBI Ssyeely | Heraating sigpalsimnt expression of a
transmembrane regions. In pref{gggd emt%gjdi Segts,itc Jgéi%n pargégf'gns (3% an
TSPt ih?fg’fﬁli%g%gosﬁioﬁﬁse aYargeting peptide linked fo a therapeutic
iproteogicpéptidive Somanplesiofprotaiibody seitikte totfrstiHety myalication of the
ARRARRsRtRd infa.aidlsien RipieiRINslIde oo yHestaic REIRIRmcayiO Gt cilitate
proteins, pro-apoptosis agents, anti-angiogenic agents, .harmones .
SRR R e TR e R
dirfiibotties, dantyensichere ptovpsiteifone arymes, Branyslaimm omensirgslular
t&%étﬂ%@?%%&%ﬁéﬁéﬂ&qp@i@gm.pmgga&r&f@ﬁ@omj% 38 droteins of
meant to be limiting and it is conterg%a%ec&é,%aé %/wtk:&%? the Seope thgl thlg-:- entide
B O RS R SRR A A PP P B 8P L B T B BT porated “Fe
Hntmpléysid prproteinrcerpriivsifigiariayyding: peptidel Methothsiof g»eq’sg‘miﬁ@de
Juslonproising are weldn o dndhose. alcpilin el AHCPIQIGIRS agents,

an be produced, for example, by chemical attachmen usmg blfunctlo%gé,
R G B S Y U o DR TN ESis B IRE B R SRS, anubodies,
YN, REdyoatiackinenafaBNAheryUeH prtdingthediasgetipgteins and
L%eﬁg%je%é %%E Nﬁe%@%%ﬁ?feseé}%%m%ﬁ &F60 ’ﬂﬁ’aﬁﬁ@tﬁ% @R r&t@c%piated that

0 y expression of the intact fusion protein. ) i
within the scope of the present invention virtually and protein or peptide could be

incorporated into a fusion protein comprising a targeting peptide. Methods of generating
fusion proteins are well known to those of skill in the art. Such proteins can be produced, for
example, by chemical attachment using bifunctional cross-linking reagents, by de novo
synthesis of the complete fusion protein, or by attachment of a DNA sequence encoding the
targeting peptide to 2 DNA sequence encoding the second peptide or protein, followed by

expression of the intact fusion protein,
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31 WO 2006/083961 PCT1US20061003547 VII. Synthetic Peptides
[0124] Because of their relatively small size, the targeting peptides of the

iNveRtgN. a6 be synthesized in solution or on a solid SUPPOKRyse0s/m03547
accordance with conventional techniques. Various automatic synthesizers

vije cgﬁqﬂgﬁgﬂpﬂ%@ilame and can be used in accordance with known

protocols. See, for example, Stewart and Yo 1984): Tam et al,, . .

LB L A A SNy B RS OB s o e sventon
cancoeppatesiherainsbipticafarences Shidt peptideiscgoedans, vdthangoreional
1 ARQULE UR/I0 ARAKEARAR ARARINAALdSontaRRAICRRMKISY Htesizad Bikd in

such methods. Alternatively, recombinant DNA techn m ]
2RERIHBYE TR BTRGERD P i ﬁ&@%ﬁf%ﬁagna@é)dkg%%gp %%2 a2t
(ingentidaiicds reea)jnia Buexpressidariéctd (| & s foan i operand fexed by

ré?etz%i%%agg&q éﬁﬁﬂmaﬁ&ﬁ'& ,ﬁﬁ%lwﬂaﬁt%{iﬁ@ﬁﬁ €9aplitions guitaliedtokcids,
expression. VIII. Protein Purification [0125] While some of the DNA technolo

cahnisotAkh ey BhtHEcthbEHEh MFTEI0E rtBmBiNG trﬁ(r:Sfé%’h%af’%he T SRRy

niaySsReEOYe 0 diteehis utilizes dnethoascanbigroveskes fopipdiitfiheg invention is
RGNS GG SR VR AN RGN ARG IHESSBRIBRS 0st ool
Involve, at one level, the crude fractionation of the cellular milieu to

e Rad PRI SERR RS aving separated the

‘Hﬂypfj tide fﬁ%nﬁi%%%ﬁ proteins, the polypeptide of interest may be further

purifie nl}gilrlmg chromatographic and electropharetic techniques Eo achieve

partial 8PS ompiate sierrcafiche (BT pRHRER AL L I SRt SRR RRast
pRehedmpariaualin soitedindtenprepailitionofiniumdeptdedartr purifying
}J,i%n_%)écp %H%e Crﬁ.]ég %%%?Qﬁ%ﬁ?@%@x@ﬂ§m%my;quwe at one level,
po yadrﬁamlﬁg gel electrophoresis; Isoelectric focusing. A particularly
thericsietet Saetinneion phiR PR Han mIbS ©rRelYBrBHEH LRI ERPOPENG JaRsPns:
1OHBUE BehiRkdd. 1 peigitipnidife-eongitionsteinclehy bithpspiblt tet hniguyesay be
re execyted may he affect characteristics.,s ional activi
s i DR A s e s il el
copmbeimniriouiic Rlopairaian Jarhemessemip difariioal ansindn aggicularly
RuLiicatian, péamencededhietpipmicpaptide-ckbianierahi@niitigaotetalusion
r peptide"”.as used herein, is intended.to refer.to Mposition, .
s e R R
efeifincmetiantyof yridangatepridesdsidss arareiniowh Apmeiesrebn P TR HFLC.
IRrQIRIkGH Paptidedhnmicriaisaurie i RBFEH ardeptidtedranyrom affect

the envirpnment in which it may.natyrally occur. A. "substantially purified"
WS‘W‘S?QSE%}%?[ ol Hear?%}/% y> pr%ﬁ et "ewmorig%y}etgé a protein or

peptid@ﬁwﬂpo‘%%tlg%@ésof the present invention concern the purification, and in
particular embodiments, the substantial purification, of an encoded protein or peptide. The

term “purified protein or peptide” as used herein, is intended to refer io a composition,
isolatable from other components, Wherain the protein or peptide is purified to any degree
relative to its naturally-obtainable state. A purified protein or peptide therefore also refers to
a protein or peptide, free from the environment in which it may naturally occur. A

“gubstantially 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 remove various other components, and
which composition 32 WO 2006/083961 PCTIUS20061003547

su‘%?)ta&gﬁg%}g?tains its expressed biological activity. Wherel];t};f,ﬂtjg5}')7(]&,003547
"substantially purified" is used, this designation will refer to a composition

in which the protein or peptide for N MIRLEHRRGNEAL OBy purified”
R o M
s CE09 S ADEAP DL TR SSTPRAI DSBS e LB s e
@R bt 9934 BO e Q9:230%iRRNED Bs4%nshladng TG % OBy abatolibs.
99.9%, or more,of the proteins in the, ¢ iHon. [ 106
R T Ll St S A o S AR i Bl s
OkABwabteitPD 4% ofbewil| 5% G e BT R oerE Bgé’é/é At B G5 e PP in the

cREbG8e:for example, determining the specific activity of an active fraction,
or assessing the amount of polypeptides within a fraction by SDS/PAGE

analyi§it2sh piéfdersdnnibeRoiraraatbaneifly Serpaefy BB foriRRg e o
p&ﬁtﬁytl@ﬁﬁf%]ekﬁgﬁ;ﬁ'lt@ ﬁtsyéltgy éilgﬁthﬁtﬂﬁ(‘di@?l lfghc@tg\mgrgdtdm H]:ia;ﬁp_ﬁEifi@hese
activity of the initial extract, and to thus calculate the degree o FEY e
A QBB 05 SN L RC AT Dor P S ey itk et g e
anepee SETolipersidrovition adiivitipwity, SPERASE pelisiserftsritisuhmgiod for
LALGUIA 2553, EEANIBE RO SR AR (RO Mg Ruili Gatioiy st ihetagtn, to
or not the expressed pratein 69{[ t%fe%%de exhlbgs %9§§ctagle A
ita

tivity.

CRTRSE 4 B SheeHiGigEaets e THPL EET R  BAB S pt}}rslfﬁ:a(i?onev\\%‘ygggree of
puial), kaeinndethdde of Skildinuticatinniveskeiic/Torastrkyeingied to represent
AR SEIRIAION Wit Ao BB AKIRRAIREEG: aptibadiasaaaihaskke Reque

eat denaturation, fpllowedﬁlt?)ﬁy centrifugation; chromadtlo rg%hg sig%%ﬁsg,%d its
chestarioslelnaige PHERFATREH. PRSI HRALES ARSI BpATTE ARG Atfinity
achesmadlograyly; isoelectric focusing; gel electrophoresis; and
combinations of such and other techniques. As is generally known inl tpee

S

art, it 18188]ieve¥ierioa tHeha A ST RIS tHe RIRBURY AR SH! ep‘éVen
KA e shansdiiDinthatcertlinsiagadadpirsanpiittecc ittt ids et irpzum

SRS B0 A RRIARIAK RUGech BIOUGHD:Bigwion
pé’pﬁaé. 30 There is no general requirement that the protein or peptide
chiwRYSHEPI BoRISH I ISR et 4 SRieR. IHEsTPiRS CB TR =0
dhatdesssubstanialyspuiiedirethstseivilcbavshonitity imdceotatinations of such
embgodiments. Partial purificafi S j ing. f

B R o, it o e A e i ol e of
asnfvetigs ribral BN CRHURFSiTe HRS PR RE rARAREGH On S sl BIfRE qnay be
SRR SXCHANSBUGOH N BRI MRIOg RN R et i zingtantt RIyGurified

a ratus will generall
prgtglafl or pep\gc{e .g y

[0130] There is no general requirement that the protein or peptide always be
provided in their most purified state. Indeed, it is contemplated that less substantially
purified products will have utility in certain embodiments. Partial purification may be
accomplished by using fewer purification steps in combination, or by utilizing different forms
of the same general purification 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 ufilizing 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 same technique utilizing a
low pressure chromatography system. Methods exhibiting a lower degree

of yealivepigdfication may 33 WO 2006/083961 PCT/US20Q06{QQ35@ fio3s47
have advantages in total recovery of protein product, or in maintaining the

hadiviaehaRl BXAESERRIOSIhritts Hidtinkrewn Hagidienmigeaditininf of an
. %%Iéégfﬁptide.can vary, sometimes significantly, with different conditions of
A Elftapaldi et al., 1977). It will therefore be appreciated that

uPde[ggh‘g?ring E'%ﬁ%&&mfrﬁ%i&ﬁp?ﬁgiﬂﬁtﬁx tbp@@@@gﬁpﬁdsqjapgu@%wg@m@es
of purified or parially purified expressian cts Jnay v e
<ol P o S At COBTRR bR AE FBHRARe e bl A
btreprireestribihibraido diftom pltechhoresiy takéis adyihnrpgerorn giplecular weights
offREACH IR RANEARIN AQRERligRRuARALYQRpf one of the
polypeptides that is involved in the interaction may used as a tag. For
insta@s2ihe Hindirgfegiepidd ghitathiohaSitrawsieliasefBET ymhagripwsitions

PR .A%.AadSHeh dhat aiiaiione Peads CaRRSY e R Yedveen two
compound containing the GST ta%yﬁﬁr%%%goégee tag, which an amino acid

prlERtifet o SnresHoByPRAS RTEBRY LAY INEY Fetbsdcreion may
vtad maytdee Eoconkechdyy hanbialbip agiibsedpenttheti§ opevataselYGHkenty be
eAILEle mﬂﬂa%g%@y%%%%%&y nghamedifisdprareip sushhaka fusione me

rotein IS encode the nucleic acid molecule. Other suitable fusion
bildhns A ERRBR WD SRS BEiSd S BASRy EREREER A SRcREPes Y s, oo
r@ebie, like: bX ubddCITie Agichiy bleentdek {0l 3Bhinianecaspeatcof fhe is operatively

uitﬂ&%%%n&fa&cg%ila 3¢l gﬁp.l:%?&&sﬂggqg iRg.A pe&@mqasﬁq}ﬁpyags@awﬁr&@m is

e invention is utilized. A. Polynucleotides Encoding Conjugate i
epsRadepridls ekt PRE prelssHiciny BRI nsEitie ris PR IR e dhose with
pisalanbie feoanigeits, thakhatetiie eskian), wtalgaromic DNA and that are

capable of expressing all or part of a targeted fusion protein or

INolypSptidic écid dwlessder invention. The polynucleotide may encode a

nativgppsaiein that saayahrdnanipulaieehtbeneosieeidasgatesbiesiRnencoding a
rotein..For ex I olynucleotide may encode multiple moieties

csxﬂgﬁageg Bogé‘iﬁ:{ﬁ%‘%]‘;%é%‘f%e Dt]ﬁgtulégézgealgntly attached Ft)o a BLyS

targeting polypeptide. As used in this application, the term
"polynucﬁ-:-o{}iy npeleqtides Eaoding CENPRSREANEHRENSS been isolated

free df18dI g&ormiesant disttisigoMisare fianuclystifasuisiianble dnnoekiy that

aft BRYReRtide: rirSitoraRMAY SRAMERLAA BOLPRRUME FOMIRGI of a targeted
sequences isolated away from, or purified free frgm, tgtal mammalian or
f}‘ﬁb%%é%’i"&é’heﬁﬁ’é’ B:[.ld?hoérr FEYSY SREHIBTE:, 8&?%6"& gk may encode a

nafpydlipaticin that may be manipulated o encode a targeted fusion protein. For example, a
polynucleotide may encode multiple mojeties such as a gelonin polypeptide that is covalently
attached to a BLyS targeting polypeptide. As used in this applicaiion, the term
“polynucleotide” refers to a nucleic acid molecule that has been isolated free of total genomic
nucleic acid. Therefore, a “polynuclectide encoding a polypeptide” refers to a DNA segment
that polypeptide-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 thé function or activity of gelonin, "native gelonin polypeptide,” or
"fusion gelonin 34 WO 2006/083961 PCTIUS20061003547 polypeptide"

th%&s 8&%‘399%? by a polynucleotide, it is meant that the polyfe%)l%agg;&o%s -

encodes a molecule that has enzymatic activity of gelonin. [01

pHSeeheein e lerm.dBNASsAmaRiideiels Db e glasmeithatdagodes
been isolated free of tqtal genomic DNA of a particular species. Therefore,
2 PpifeRls Hghas FrEredinig &‘Bo%}]ﬁé%ﬁ’db refers to a DNA segment that

contaips¥yildty Re. AQIMMOARAIC O R ARt RAlY PERIdS LOMAYRRAMRAEAS As
yet is'isolated away from, or purified free from, total- mmalian humant
bR OREA o IR R Ac T ISR SRR PR (R SrHRe
ety pepilspsRNAfssgme S A majterrthtint apoipeptiddymagolymorphic, o
AREAMRIDANT: YeteRs, ARG, IPIexamRleRIR %fmsﬂ,sorgsatﬁmgasyzwﬁe&; total

viruses, and the like."[0136} The term "cDNA" is intended to refer to DNA
TrEpAHen GSiREH: SSBAEN (PR BEREBRAtE N E RV SRR o™ °
pugiﬁ@@@e BNﬁqlﬁsaﬁm,sBmﬁo genetcibiliar shdd Mﬁpqimiwtiéfrjzeﬁ fresmdinant
VISAQMICHIRA: B BANAIY REAGRRSEALRNAIRMPIAG.IS IAtIDaIDNA
primarily contains coding sequences of thé corresponding protein. There
may heifigpesiemthepiull oripeftied gertmic BRgeaeeibustefercatnger RNA
S s where the non-coding regions ir imal: SSIRA
T PR S U el S PRSI
ralvtissiisd Semte BN TION AseasebnrepRste Bl atcnpiticls dat the cDNA
pRelye RHgR IR R SVQRRE6IEE: M shadbRraseiicUHaye naluba v anis the
that have slightly different.nucleic acid sequences but, S -
R S W L Pl LR SO B roquied
fpotpindeertiveionmprishay apriseling degiopu sHddayirteppare fo hisinstie, in an
Lfididtaptrelypeptide gene refers to a DNA segment including wild-type,
polymorphic, or mutant polypeptide coding sequences and, in certain
aspedd 3B gultabryissegsenbis! fulatertisules ratitalijidaiiage REivathreeics may
RAFRALRACH T ALSe N8Rl PRIy S RGN i BRIHA AR Rid NS aBRREE but,

the term "gene" is used for simpli%l%(}tto r%fer to a functional protein,
|

noBRsSSTrFRooHle SRS EREBHSG LA ALRPbe understood by those in
the arfe {hi§ fungtionaltermpinaiAsReeRABIR RS AHERERRACE N Arified wild-type,

sequences, and smallér engineered gene segments that express, or may
ROLYRERRYE A 2D BRBE RO RS PO ITERtited, iR Pe e wid-pe,
RoAtgetid @otymentidespanidautingSsefuencieiendcitt eadaidingpadtn repatitory
S 080V QLo AS RRIK SOOI RN HR A= UM HEIEICcR btein
sequence encoding all or a portion of such a,p(_)lypegtlde of the following
RIGHRS SASTETD, %bff%reﬁm%oﬁhsd?wo,@ge? o8, 498, fen 6 3p alsb o @
1 EickA0:rdiEth, $8BpdRie 200520 -2204R302M QAR 5@] be understood by those in

the art, this functional term includes genomic sequences, ¢DNA sequences, and smaller

engineered pene segments that express, or may be adapted fo express, proteins, polypeptides,
domains, peptides, conjugated polypeptides, and mutants. A nucleic acid encoding all or part
of a native or modified polypeptide may contain a contiguous nucleic acid sequence encoding
all or a portion of such a polypeptide of the following lengths: about 10, 20, 30, 40, 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, 570, 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 PCTIUS2006/003547 440, 441,
450470 480, 490, 500, 510, 520, 530, 540, 550, 560, A PBRARI03547
590, 600, 610, 620, 630, 640, 650, 660, 670, 680, 690, 700, 710, 720,
4MB3Q4T 450/ 360,760, 436), 4680500901 BGRNS1H), 820, 830 ,5880;5 BLOSBEW0, 600,

70,.880..890, 9 4 9 0

G A Y e e e
790500726130 5280530366 0BS A0, 18065800 56050 0B0 6B 50 96
970007 561),180601 B000020.0063d, Qo4uoresnuaisstidesynideosiges) @5, 1104,

13 808%'?5%5 §o°g%55%gb?7&588 *&185; 3 5iR0l8 B %\368%86‘%66%&6”@6&%000

enc or more different “polypeptides (all or :
19006). €0LE9Inkvlpetide | ARdABaNTE &@%W@ltﬁveﬁtféﬁ%%%%duéﬁ%amg ¢
pEMA-ReGmeRSaNd eombirRNtYextarsincorporatifigoDNA sequiemcéitferent
that etﬁ? (i a tar ted fusion polypeptide or peptide that includes within
y |0°s% ence a contiguous amino acid sequence in

accorfmﬂe mma%aﬁé%@wt@mdmd@ SRRIMEIRAIEPNdesegments

Thus, an isolated DNA se ment opyector containing a DNA se
2 S ERI BBk ARG, PRIESH 1ﬁglonln polypeptid mt% ag%th% UL Ko

prilypspivie dnpatidatihg aclindty anbis e cidiy asihsaqaenes germtignous amino acid

sPplpentide. Anddbakis eperative wlmgb&aé /9 RalvepelaebEe:. fomhus, an
example of SEQ ID NO:4 or SEQ |[D N The term' recombdgalnt arXpie a

15(5’@?9%‘31'% E%ﬁ‘f}ﬁ?tc%ﬁe\%ﬂﬁ Cé’“ffﬂ)'l'ﬂ:ge RS PR e oS ‘Speciic
fmdmpgmdﬁ ehodhisigénetallythee fisstoaipaitipeptidec iy sod sresiicly of &
igl%q M&et%khﬁ%qg%émw iateeking At % thatimiRstide, for
repllc ted oduct of such a malecule. [01401 The nuclejc aC|,d se entséci in
BRSPS s HHE o GO B CaRmag o
cﬁﬁﬁmeﬁtﬁﬁ\tmblﬁ, WMMMmUMFEdaWEmbm@pmtﬁﬂqmlmgt@eqm@gs, generally

9&98 e%; s polyadenyirtionsignals AdditionalresisioneRiuned imn

es m ng sites, other coding segments, and the like, such

Wﬁat%'@ﬁ* éf\)@?éﬁﬂ%??@‘tﬁ FPWS)‘}“\‘}QF)?“ RS y. It is therefore
conte O@P%?}WI ti‘fﬁ nuc eli|C|6| %8&%@@99%@&‘5& t@%%@%&%ﬂsﬁ%’g"ﬁm&@ of the

empl he total ength preferably being limited by the ease of

Iengiyarhithsneasiit FeauRIah &spife s PretBRRPR AT NP FteIsl 2R0A AaTPgrees.
d&RORemAlaial heyibeutiel Cs@ﬁﬁﬂsp@ﬂﬁhidﬁis ﬁfsﬂampﬁesmmammommnpte

JRhEME Rl Ghak Sonberds URTANLEUISE ALPIRGIR RdNGRFdury
AReIR or examp ea truncate &lonin pol pept| e,
cmeidemhbethét :ﬁath@:@tmp PR G TRl Rl ﬂ% Eofgny length

§§369 Ry pis daungateacd &rﬁﬂsﬁﬂ%rﬁéﬁiﬁﬁﬁ bantr anstadas) ikoeasty wi eadptation
agziotggénmélléelg?e%&vg )écom%%algtl %ﬁ% pro%q:u?nce may encode a full-

{6141] 1t is contemplated that the nucleic acid constructs of the present invention
may encode full-length polypeptide from any source or encode a truncated version of the
polypeptide, for example a truncated gelonin polypeptide, such that the transcript of the
coding region represents the truncated version. The truncated tramscript may then be
translated into 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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length polypeptide sequence with additional heterologous coding
sequences, for example to allow for purification of the polypeptide,

transport, secretion, post-translational modification, 36 WO 2006/083961
[US2006/003547

P YB81603547 or for therapeutic benefits such as tar%(:ejf g0

gxff}gra@g gi us da%g)ve a tag or octiger heterologous polypeptide
S B I 0 S SR RN e o ot

helstelrsslcRrdvmeTide toax belyddstite firamediedrolyambidasthedivg difiuence,

wodyae ptieRrdQEARY | FeeRO Rl NBHIEH BRI Mgk ORErAF MRETGRICIRIGIRCI odified
Itg{ginsetr gls may be prepared that include a contiguous stretch of
tiebtides identical to or complementary to the a particular gene, such

as theydpain gelgnin.-NEGlsic acidfonsitust may Bgakleast 20ndQcidhay be
50, 60 Ot’ .88, %O, 100, 110, ]{1_20 1%%6 40, 150, 160, 170, 180, 190, 200,

BB AR s G BB B S BRSPS 1 RsG! '9 GhepaptsRsTtary 1o the
51R0GHBIOR0s. A8 81B00%10, 0061in] Q00861 B0 R6:00R 30 BG0 least 20, 30,
5@1539@9,@9199@0??%9%, 5]?@,’9&9’1%51011?@01%6'@ ?‘}9?%31 996’,%%62%3, 300, 400,

C | | n as well as constructs ol greater size, u 0 an

R R B o R ST D oo 9,000,
1hteGondaiae, rahoes) 36i0eh tHEOMAVEN60,NREIN0MGRCINs BNSFOOB)sucht least

Q@O@,N@ﬁﬁ&@éﬂﬁggl iﬁh@ﬁ@%ﬁ?%@%% I(@Bﬁéﬂ'ﬂc@ H}?Qatgf QEgi%WoSgﬂH iigcluding
the art. It will be read%understood that "intermediate Ien%t?hs' and
|

TR TR AgELing ol dprmapdiate Jragis ARY felgnsdrisarpess). given the
dAvtodin gusidetvide rotiseucis otel asaduessti etifalkiniegeaisdnel using@ndto those

Setyisan, suah iﬁalyeel%_ [0 43% As K@, hﬁ%@w@@ &%‘Em#@%@cﬁ&g ’Eﬁgﬁm and

refers tg a DNA molecule that has beeén isolated free of total genomi
RS S0Ta 8 ptseReraiReRsrtieany ey insrdbeny hetween the
polypegiice(tefeit itocgeBNAlséigmeadtidrateoniainaindlyl-type, polymorphic,
or mutant polypeptide-coding sequences yet is isolated away from, or
purifiddie foristobaiRatkmiam PO neremmg cisbmsito B RNA mslsddd that has
M&hiﬁbﬁtedtﬁﬂmﬁmdﬁ% g@@mﬁlrwmzfaa ﬂﬁh@wth@ebc_% Pobwentid asarﬁiﬂdégmem
S r 0 ide, and recombinant vectors, including,
S R R s o
G ERBPERE HPYE SreRte e itibnleind omiaB et stopieiit fiorscliomalotal
mwaim}r)mmr;g@mmﬂ?mptim&m %ﬁ{%ﬂpﬁ? 3RO segment” are a
ivalent g in toxin or a modified functionally equivalent,
R ol e A i et oo
Yeduhdaneding dofusieseniel Haumidicrsiftaminrgkowestorat tur liatuilyDNA
sedthunis Nbileicnacid SeemanGas.anch NEJIRIRIRS BIMHRIGP MeHetional equivalent
%{terngg%el dfuen%tclgn (I)Iye(}a{%{l\ialent Rg{gptgl sorp {:)tldes may be created
Riiakfe application orrecombiRant BRIA 8?85@,%?%&%?&?@%%‘&0%“ or a
iedifedtBipcEomadi rarhale beBingin sbrdd sbpeseckomepnsiskerationsadgiace of

codon redundancy and functional equivalency that are known to occur naturally within
nucleic acid sequences and the proteins thus encoded. Alternatively, functionally equivalent
proteins or peptides may be created via the application of recombinant DNA technology, in
which changes in the protein structure may be engineered, based on considerations of the
properties of the amino acids being 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 amino acids being exchanged. Changes designed by
human may be introduced through the application of site-directed

Lé%% chniques, e.g., to introduce 37 WO 2006/08ﬁ
PCTILTS2006

8’9‘]382006/(}03547
003547 improvements to the cytotoxicity of the protein or

LHERGY: GRAMILSRHIENE: Iy AlMag- e RIBIRN- & a¥e aktment
N 8144] N@f@%nd modified polyslgptldesrmay be encoded bgs}a nucleic

%Ei&%@%?ﬁﬁ%ompnsed in a vector. The term "vector" is used to refer to
a carrier nucleic acid molecule into which a nucleic acid sequence can be
insertedBorVettextuction into a cell where it can be replicated. A nucleic -
acid gepuenceNabeiexegiiialipdyeitidan eays inaitdidddreigmtolte acid

ttﬁ)?elzl ‘Ht%{\)lx\%lsc? g Yeelorishel :grﬁm(%%?e% QDR 1BRSEGUEREE Sicleic acid

omologous to a sequence in the cell but in aﬁ%osmon within the host cell

Hi%@@ﬁ:l&*@lﬂ’hﬁ?hﬁm%ﬂﬁﬂﬁé%ﬁﬁ%% R Rt Ry ST fBtPRP oL BRsA AT
inlasmidspleasmids, riklsescDacietinphagtedhimahingSeshiahdnpianthat it is
fcﬂéyg?f.g eavceﬁ%{t'f icial Ghromosomes (8 Gu ) ibafle &f %Aﬂ!' iRtheathce s

equipped to construct a vector through standard

hpspsbis dnereetisisada, tenrel bve inesepmieridimbromeietl nyges A in
whtisubel @El@éncel&%rdmm;tmrmedmf@m jayligfepmanads|ncasalifionbmses
encodl a mod iF po%/y e8théen such as m&’%ﬁﬁ?@;ﬁ%ﬁ%@o&%@ﬂ? %m@gxcs}

ri mo Beptide seque ces suchas a tag or targeting

On@lef:tal@ﬂ s dal e ctorsdebr G pavieRerl $o AOBFBNEING iYReIGBbpNgh standard
rMEFIBIS RRIGRE A hIA0R) ¥ecirsianchdiB ek Sirelichi ofhisiidesband al,
ectors for se in .generatin utathione S-transferas
lggig {’r 5o f%rt%'a’ie{ar pur“Tg' %Itlo%;rgﬁ ?se%gr%ﬁ%n%ﬁlﬁggg&%pe&me
statgetm@xﬁcﬂg@td@nsmfmmﬂa iraegdeenmsified Iﬁfé}?ﬁéquf‘cfé%e&ces S‘K’h asa
Qﬁ&?i&&!g&ﬁg&ﬁ&eﬁﬁuw&?& @c%ﬁ@%?&@%@%dﬁl ﬁsatypﬁ@teﬁlbaﬁmwmﬁaemm
e term "expression vector" refers to r.contai ic
CoyRfct cégffﬁb VSF*SFIS%&%? 5 gent:gbér)uo%ct ce?[ll)g%'ﬁ%%:%m B use 1
@mam@osdtaﬂmwﬁe&m@e@eRmhlé@mnmménsﬁat@cpmﬁcahm and
SBpRIRIG, BobyneRtides %g&ﬁg%imlﬁghﬁsnsm%méﬁgmg@aw@pﬂm toa

translated, for exam%I‘% in.the preduction of a,n;, nse molecules or
MBEHFRE %&ﬁ?ﬁs“s‘i URRES PRCRERR S ATRACEY ﬁ y of "control

sequepeRs.” Which fefariRRuGeieAGH SRGUENGER NSCESRERIOR htlcic acid

transcription and possibly translation of an operably linked codin

seEvfREn cRtine Rt AR A ot GRS PP LERRTRIRA ©6 RURErSRS q%f hc@ssome
dhad, gavermsienseriptaheanchisnsidtion: yectons @ivbeptale ssipaptidetols other

Y 6 gaotain ”U&'e'c??ec'go%er%sﬂfe%s hatsevsoheRiunGlionsias Welntsense
are (?e qrug infra. 1. Promoters and Enhancers
molecules or ribozymes. Expression vectors can contain a variety of “control sequences,”

which refer to nucleic acid sequences necessary for the transcription and possibly translation
of an operably linked coding sequence in & particular host organism. In addition to control
sequences that govern transcription and translation, vectors and expression vectors may

contain nucleic acid sequences that serve other functions as well and are described infra.

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

sequence at which initiation and rate of transcription are controlied. It may comtain genetic
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[01461 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
MaySonialggnetic 38 WO 2006/083961 PCT/US2006/003R4 furs006/603547
elements at which regulatory proteins and molecules may bind such as

e BNMP A NRRIASE Ay PR eAE 3RS GHPKeRJAAY SinbnadBhRRa. Riskathiend

ositioned," "operatively linked," "under control," and "undgr . . "
o ST CBRITB B PITAIEA pPBRTETLR IS R eBsact RSty nked
“{odatiomantomdriendatioatscretatieh ¢conrailichein dbid SeeuRice Toigonhawrect
nlfRpssrtionalinitiation A0daneRressien af thahRegUEPRe AR eetontrol

may or may not be used in conjunction with an "enhancer,” which refers b
rppserapSReh PGB IRAR) SRRSO IRt o PARERI B B ey Rot be
useliiationei-donueldicacichisegech oaifd IdRAtp ometelingaybelaery sequence
AR S sRrlIANNLABRNG OF SEAUADGAASIAY, De obtained by

Isolating the 5" non-coding sequences located upstream of the coding

segmpni7anqraxas: Saich: apramattly casvdisddieithetstoas sequence, as may
beTageNO S R IALY. O SERARCEn, DAY BE IS ARMIAY AR3R6RI  emen

With a nucteic acmgsequence, ocated either downstream or upstream o
atidarsegueriveh Alrepnetivelsn benefadiantaGedoanase g a‘-iﬁ@@ﬂya an enhancer

n%%@%gaﬁb@?%i@g&%eﬂﬁiﬁ AGIE:F89MANtJIN6ERE e sentitl@fd@wnstream or
recombi a‘R; or heterologous Promoter .which refers tﬁg
that T

: promater thai IS .

A SRR SR A A SEAERCE TRty o P
tignaddingmeritiverstsainamdor the romsfobolLisresombiast peheisralegree mpmoter,
BRhanest pet RotRalhassasiaishwith-ApusleiGReid SeeRs KRdtSnce in its

natural environment. Such promqters .or enh%gﬂcners may. ié]géutgean enhancer not
%WH&%OBPEthh?éP?%ng RO RS S e e
nisolatiyd:fsocinadyotirerplokaribticuine o ite orkaryotiy catnentd Premrmeiers
P EANRRNCSIS IR RAIANLL e UHiRS erk 66 SRR B LA TR LRGeS Bt Sncers
_of different transcriptional regulatory regions, anﬁJS/or ignutatlg{)ns that, alter "
OO T TG PO G e s S BIREERY B STHRTERS o
“angreith ancersgyhtheticaliylasiog edi¢semayltiaeptochfcslifigsing transcriptional
T EﬁB’EHBJ @@gl&%%i@%ﬁﬂ&/&{oﬂy‘&{ﬁé%ﬁ&@ﬂesﬂi@&aﬁ%&&%ﬂ%ﬂaﬁdmmg nucleic

g

including PCRTM, in connection with the compositions disclosed herein

2SS PR RIEET, 500 VS BSERDBIG, SORBEHTIRE SpBrateg” usine
reenebinayt refmfﬁgpmwmmmqmdimmwmph@ddhw,cmqtﬂdmg PC?R'f”M, in
SEALRAGST AN AL AGHRNRC IR ANRUQL CARIAS HOP AP AAS IR W NifRtent

non-nuclear organelles such as mitochondria, chloroplasts, and the like,
%62 B rFistoyERPRE R HOT RSP AREFARG it iR E POt AR PSRRI the
Rfeeeiemnandior drtaneetipabreifeltivelyreisea sithe expee sdibin abthaclear

oA RES %%qatﬁiaﬁla&gﬁigeﬁb%}gmmeﬂ&c%@ L EReSaN ke,

expression. Those o in the ‘art of molecular biology generally know
the uggRBpromatessy e kAR S=abeaeetbiyppicpmbibatiensdoopeaiaiter that

e%%{ﬁﬁﬁioﬁtgé’é the expression of the DNA segment in the cell type, organelle, and
organism chosen for expression. Those of skill in the art of molecular biology generally
know the use of promoters, enhancers, and cell type combinations for protein expression, for
example, see Sambrook et ol (1989), incorporated herein by reference. The promoters
employed may be constitutive, tissue-specific, inducible, and/or useful under the appropriate

conditions to direct high level expression of the introduced DNA segment, such as is
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example, see Sambrook et al.

(1989), incorporated herein by reference.

The promoters employed may be constitutive, tissue-specific, inducible,

ang/gnrusafulinder the appropriate conditions to direct highP@’/%Ezeosmess o
expression of the introduced DNA segment, such as is 39 WO

20G65ER06H BETHISANCIAABAHA SONABIRABAHHIIRR LHI6 $53Res. The
gi&ﬁ&gl&?gq;erg&g%%ré%\% Pfr:gcti%ms and/or peptides. The promoter may

eterologous or e

ogenousgfaﬁ%% The identity of tissue-specific

Promofeympr elameRiHiRSMALRASASSEY $19 SR acIgLAE eIl %_SHV#EV es'b%ys to

ell nowr;_%o those of skil i%lthe art, Examples of such regions inc

aracterize
the human

A Gene
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R I R RS e O R A (0 S0 ot 1999
Biteferendottrstiploceftredfesion nioleedip-Inpilinditdrareiial £23808).(Wu ef ol
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polypeptides, such as fusion proteins, of the present invention are’'s

own

belowlmzasrk;{l; 3Pﬂ$ﬂ&b1E3ﬂEéjtomtedszaaﬂf@glﬁfn|?@n@gg in eﬁpressing conjugated
DIOPRRRELE, ' obulin Heavy Chain Banerii e
e B e D B P

3; Gilles et at, 1983; G

rossc et at, INson et at,

1988; Porten et al.; 1990 Im

1986, 1987; Imler et al., 1987

Picard et at, 1984 T-Cell Receptof

WETRDHERGGT £1 at, 1987, Kifedjtamret-at;
unogﬁlo%lgiljn Light Chain Queen et at, 1983;
LAR8r EPR#%87 - Winoto et at, 1989:

Reverietdebaicer1990 HLA DQRafandées DQ 0 Sullivan et al., 1987

(Bl e PR at
1989:; Lin et at, 1990 MHC C

1988 Interleukin-2 Greene et afgdd

HLA-Dra Sherman et at, 1989 £B;Awin Kawamoto et at

BRARG: EHIfRkat GHeY, Seorpare ety ——-

Beuniadss #ngﬁ%é&%f:@&

awsidrbgkash,et msqiﬁﬁaef}?m&? S$d8s: Porton ef
, 1988; Ng et al.;

1@8gmoglobulin Light Chain

Queen ef al., 1983; Picard et al., 1984

T-Cell Receptor

Luria et al., 1987; Winoto et al., 1989; Redondo ef al;
1990

HLA DQ a and/or DQ

Sullivan er al., 1987

B-Interferon G‘Zoodboum et al., 1986; Fujita ef al., 1987; Goodbourn er
Tnterloukin 2 o al., 1985

Interleukin-2 Receptor Greene ef al., 1989; Lin ef al., 1990

MHC Class I 5 Koch et al., 1989

MHC Class T HLA-Drs Sherman et al., 1989

B-Actin Kawamoto et al., 1988; Ng et al.; 1989

Muscle Creatine Kinase (MCK)

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

Prealbumin (Transthyretin) Costa et al,, 1988

Elastase | Omitz et al., 1987

Metallothionein (MTII) Karin et al., 1987; Culotta ef al., 1989
Collagenase Pinkert et al., 1987; Angel et al., 1987
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Muscle Creatine Kinase (MCK) Jaynes et at, 1988; Horlick et at, 1989;
Johnson et at, 1989 Prealbumin (Transthyretin) Costa et at, 1988

Elagiask hdydiitz et at, 1987

Metallothionein (MTII) Karin et p&rkRBdis/o03547

Culotta et at, 1989 Collagenase Pinkert et at, 1987; Angel et at, 1987 40
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e ddweaboel ﬁasﬂ,%@azﬁ&m&ewmd/mﬁﬁype |

)\?&fﬂdﬁd’ﬁﬂoﬂé’ tf_arsen et at, 1986 Huan
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_at, 1989 Rlatelet-Deri
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(gltg? P § 5%anern et at 1981

Mateau et at., 1981; Sleigh g

t%il,uxﬁ%@?ﬁ% et at., 1986: Herr et at,

JOU

'CéLﬂ' & St on MG Pachre

Neum SHREL A5 5956, Wang et at, 1986; Ondek et
(NCAM)

a-Antitrypsin Latimer ef al., 1990
H2B (TH2B) Histone Hwang er al., 1990
Mouse and/or Type I Collagen Ripe et al., 1989
Glucose-Regulated Proteins | Chang ef af., 1989
(GRP94 and GRP78)

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

Duchenne Muscular Dystrophy

Klamut er al., 1990

SV40

Baneji ef ol., 1981; Moreau er ol, 1981; Sleigh ef al.,
1985 Firak er al., 1986; Herr ¢f al., 1986; Imbra er al,
1986; Kadesch ef al., 1986; Wang ef al., 1986; Ondek er
al., 1987; Kuhl et al., 1987; Schaffner ef al., 1988

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

Retroviruses Kriegler ef al., 1982, 1983; Levinson er al., 1982; Kriegler

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

1989
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at, 1987; Kuhl et al., 1987; Schaffner et al., 1988 Polyoma
Swartzendruber et at, 1975; Vasseur et at, 1980; Katinka et at, 1980,

19% B8 & y t at, 1981; Dandolo et at, 1983; de Villiers et.al, 1984, Hen.
et at, 1986 Satake et al., 1988 Campbell and/or Vlllarreal 1988

at, 1983, 1984a, b, 1988; Bosze et at 1986 MlkSlcek et at 1986
Celander et at, 1987; Thleseﬁré’?ﬁf?rl@é@,r @%‘I%H‘fa’ér et at, 1988: Choi et

FrokD8H/Hkiseaan et at, 198 M62006/083961 PCTIUS2006/003547
r.Rafarances
| ||\IC| l | ||k\g l ||| ull\l\ll T d/
P%%l:iomn%a Vitus Campo et al. erat kﬂ%ﬁgiégbgﬁ%?m an%%r

Wilkie, 1983; Spalholz et at, J a of dl.,
Gloss et at, 1987; Hirochika et:ag7- @%eggpgﬁn@@fo at, 1987 Hepatitis B

Viepsitis Bavetal., 1986, Jameabalnér kDSBisohaMlRT alal IB6s SRARdARET 087,
at, 1988; Vannice et at, 1988 Hpmém: lmmiunerieficiency¥aug ddgiesing et

aumagimaidefictmty Y988, |Jdketioyits et, aB3T98Bubeery @1, MO8 obovits 7
Takebe et at, 1988; Rosen et @t; 1988 FRwrkholit 0881 T4080 ¢l @lspia88t Rosen ef

1989; Sharp et at, 1989; Brad@fodl?&ﬁ 5%31’@8‘@ @ Worh®Yalenigse(@MiH89; Sharp
Weberetat-1984:-Boshatt-e ___ ST i
T e e et aé"sﬁ%féff’lrh?%%ioﬁfmml g el o,

Signals and Internal Rlbosorrd%dlng Sltes [0151] A specmc initiation
Sittig e SIDLOON o1 4 -""i'}... FHUUTTILES

L These signals include the AT initiation mdon or alacent souences
Exogenous translational control signals, including the ATG initiation

codon, may need o haititvideghBnadhaedinanislilin theankwawd
readily ke papalie.afid eterminisgdisian thaproviding 4 e eaRSaManslation of
c%cggga lssquelgc.\el\ée”ﬁ%ggv srggtr{]a?g itilgc?ulcﬂ:lttﬁtl %Oggtrgag?)lfllsgoggx;llgr fa[ _}gg:gr;t sequences.
Exogenous translational control signals, including the ATG initiation codor, may need to be
provided. One of ordinary skill in the art would readily be capable of determining this and
providing the necessary signals. It is well known that the initiation codon must be “in-frame”
with the reading frame of the desired coding sequence to ensure translation of the entire
insert. The exogenous franslational control signals and initiation codons can be either natural
or synthetic. The efficiency of expression may be enhanced by the inclusion of appropriate

franscription enhancer elements.

[0152] In certain embodiments of the invention, the use of internal ribosome eniry
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 (polic 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 1o heterologous open
reading frames. Multiple 6pen 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 frame of the desired coding sequence to ensure

translation of the entire insert. The exogenous translational control
sigpganestaitiation codons can be either natural or synthegtterdé¥8es/e03s47
efficiency of expression may be enhanced by the inclusion of appropriate
franstriptionibiahanitesetesfen D 2l letstainvanmphdisients:0béheficienty
dnyenian e 56 DISIORYKgsoms, Sl I°s ABESIGIEmDIE 8 pren
used to create multigene, or polycistronic, messages: | & 8lements are
e 16722 it P Eeniacemastindg risfarses’ methylated Cap
dependent translation and begin translation at internal sites (Pelletier and
Sonenberg, 1988)3.| R tiple fleningRiteftwo members of the picornavirus
familyfi{pEtio aFerencephmldwiy acandigd) chaneg bée ihdESE riiach (Relletibic acid

HSARENBEHGss! o .am liap, a ,
Iﬁz&%,acejak and Sam%gv%?i%%sgély)%#cggs%?%%%%%gn%mTiﬁkgglgg] G used in

: e :

8B STE ShEArT L RTRP IRARh SEIRAREY I SPeTt iR diFfg OFraktes Caiamelli &f
Ctﬁrari%ﬂbédvmga_thar,aéad@%Mt@dcby mm%p@maﬁm@a@iycmrmﬂ&m&.)
“RESFARTIIHEAbIRCIBES SlEMErh&Rc We R 10adINGq 401N Q. it o

2006/053961 PCT/1JS2006/003547 frame is accessible to ribosomes fo
BrREIE R AR MUHigReGinlosatantHR & mlsitigeid ppisseled dapy of these
rssi;nTgiéoprmwms/mhamrﬁall@m@iﬁbb.aﬁngSMSsame(ssaax&&eﬁ;y Baiesiod

8200, 03RS oG, _wze%@crpgrﬁxs&%f&fﬁra%&%%%edﬁ‘ﬁ%ﬁgg&mon

loning Sites [0153] Vectors can include a multiple cloning site

R %ﬁé Wircreihin g Meoidn et srREFRemEnaRIBCre SorisiberieA 39 the vestor,

‘Sitgsicanyedfravhichqancke useahinng phjsplaiinestithosirndareresaMmbiantcid
0 ges ( arbonelli et al,, 1999, | evenson et .

e o S e R RO e T RURE SR, S

TeRECIAR RISy IHE HegEetdrrctsRl 0 wallakneoveldavbese of slillidretbe art of

ragitivhelecednnlithyan enzyme that functions only at specific locations in a

nucleic acid molecule, Many of these restriction enzymes are

commercially avaigabig,ieiag gfsuch enzymes is widely understood by

thoseyf il ims@ﬁaﬂscﬁs%a%mo@e@%@@Mﬁ@&ﬁ&f@»ﬁﬂ&ﬁ%ﬁ@ﬂ@ﬂt?@mi@ 1o

using a restriction enzyme that cuts within the MCS to enable exogehous

TBaFe ANE o R f Bt BT A RARSEOIR I | ighRRETS retRidnygherpraie salgryotic
sﬁgn.em'wg phpspivhdidster Mtdgdnepweep}ibiwg sitcl el eatid ;ﬂ’@gﬁjﬁﬁﬁ&smg of the
HANGEMAY QranaY RgkbeisontiglusWith fagh q(?.t,h%ﬁeﬁg{giguﬁéommd by

involving restriction enzymes and ligation reactions ar€ well knownto
HEEED skill in the art of recombinant technology. 4. Splicing Sites [0154]

Most transcribed eukaryotic RNA molecules will undergo RNA splicing to
5. Termination Signals

[0155] The vectors or constructs of the present invention will generally comprise at
least one termination signal. A “termination signal” or “terminator” is comprised of the DNA
sequences involved in specific termination of an RNA transcript by an RNA polymerase.
Thus, in certain embodiments a termination signal that ends the production of an RNA
trangeript s contemplated. A terminator may be necessary in vivo to achieve desirable

message levels,

[0156]  In eukaryotic systems, the terminator region may aiso comprise specific

DNA sequences that permit site-specific cleavage of the new transcript so as to expose a
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remove introns from the primary transcripts. Vectors containing genomic
eukaryotic sequences may require donor and/or acceptor splicing sites to
engbieRERRgEProcessing of the transcript for protein expre%%}sg&%gﬁﬂ
Chandler et at, 1997, herein incorporated by reference.) 5. Termination

1R 3hd heneciorsox sﬁme&seaasgalmmmwwww stretch of

enerally comprise at least one termjnation signal. er ion sigpa
g?“"t@ﬂ{ni‘né‘iﬁflu% T R cJEguem c?esl,élﬁéo ved in Ssﬁlgégﬁ i

thiaypibation] abpewRN Antrangebiptanyt are Ripalgselymerasticiamlys, Husriaipther
Sphedime %o%?gam%{ess'ﬁ @@L{&@h@mﬁﬂmﬂ@aﬁﬁ&m&a@e& MAgnal for

transcript is contemplatéd, A terminator ma necessary in vivo t .
e st si dK S% d é%,é‘fgr@[df%%ﬁé oy OtTi%ng oF signal promotes
fsiiminatatse gibhanasalgo c’ﬁlmpammmmﬂd/@ M’gécmm@esima&lmnﬁﬁtcan
Sle gf&%ﬁfbec @sgg%Qéqrfefpgn%Wtyﬁ%ﬁHPé ROPHALSXRIRENR AW Onto other

2006/083961 PCTIUS2006/003547 polyadenylation site. This signals a
SpeEeiEifzed endogenous polymerase to add a stretch of about 200 A
fes'dl@fs%?mwe he3 engeliheyanseipt-RNAMAREH 82 MRS dnown

with olyA @il appear to more stable and are trans|ated more

termeletonyPE THOLCTTRNGThFSBTRBbARTBNRS HVOiE Stafydftinery gl in the art,
@éﬁf@ﬂ@duwtth@mrm; afosxaniplprise sansignanhfesgtheal afvgygesofttieas for
R A a& f}'s mare %8%%&'1 1%:&%&?%?'&?&9&%&99&8{%88&9&5 such ag for

eny Ation 31; e message. The terminator and/or polyadenylatlon

'@mgsl@mﬁmémmé thrertiaincehodieege The @SRt ttHimmie @ lack

seashibresabdremdheaseqitadsiaaihetusesuennracd@ibddtibarminators

contemplated for use in the invention include any known terminator of

transcription descgquoﬂ,q@,;yg{%g 4g one of ordinary skill in the art,

includigasbut o é%k%%&t%a}%ﬁm terpplnation ReghenseaSfinclude
0

genes such as for example the bovine growth hormone terminator or

RS BPSb EHR SreRier 5P AR e ST te A BREFS o
eI ambadigeisdhelerminatiorrsiphal thaynbeafidgiadice of the invention,
sansciibabls ol ianslatakle s eanas: SYERARNGRASGRERAR. he 5740

n
Fincati adenyldtion Slgnals 0158] In expression, partlcularly

m}xwaﬂmwa@ek?@ﬁ/%% RN PRIERe PoBBR R tigRRk e prient
iﬁcﬁﬁeﬁldﬂﬁ@@@ﬁmﬂtﬁﬂ%w&ﬁlﬁﬁrﬁﬁdﬁh&@ﬁmrspt P'El}ad&ammlfrﬂag increase the
ﬁgb}i deﬂg}a ion Sl arll{lsag(g %Q?e c%/go ?a%&g% 19 the successful

prac The im |nv on an or an seque ce may be employed.
Preferred embodlmen(gs |r1clu SVv40

rigins o ep ication

[0159] In order to propagate a vector in a host cell, it may contain one or more
origins of replication sites (often termed “ori”), which is a specific nucleic acid sequence at
which replication is initiated. Alternatively an autonomously replicating sequence (ARS) can

be employed if the host cell is yeast.

8. Selectable and Screenable Markers
[6160] 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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polyadenylation signal and/or the bovine growth hormone polyadenylation
signal, convenient and/or known to function well in various target cells.
P %g}g&%'&%n may increase the stability of the transcript @ MaVeos/oo3s547
facilitate cytoplasmic transport. 7. Origins of Replication [0159] In order to
SABRAGAIR ANLGLONID dnboshgell i SRR SRGRT AL QGINS 0 fpositive
replication sites (often termed "ori"), which is a specific nucleic acid )
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invention, cells containing a nucleic acid construct of the present
inventiorsmay beuidigndifiadcinsidl @0k inrvive RMRCeng aimarkae Bbihgy and
ERIECRIGR Xﬁ%%gé&?{}]@aﬁ%e.ﬁa\évnowd Ceongegh%p (I:ggpeyﬁagls a%pea? .erlégmycin
the cell permitting easy |dent|f|cat|o}fr)1 of Tells containing {he expression :
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aidigicialite matkey iscanerthat copiens:Fpprapartyihas aﬂﬁW@JOﬁé@ﬁ@&L%n of
sitive selectable marker is.one in which the presence of the marker. .
e R A st R S S
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Conditions, other types St mafRersTHeftiting E8edRaBig marke suemales of
sgfytzblpand echrasiblisresioninstich adysise are afsbit ontemplated.
Alternatively, screenable enzymes such as herpes simplex virus thymidine
kinase (tk) or chldraipitamtiel acetyltransferase (CAT) may be utilized.
One ghskill inAhesadtha@idied Sernky I‘QSMh lbU\‘/Me@lQ{lé]p@M i"‘ﬁéﬂ%ﬁ@@fgi(ﬁlayé)e used
. sibly in.cgnjunction with FAC alysis. The matker used i
lﬁgﬁ%%l%\% 'to%}é i%cp%?%gnét%ns}los I\é\iﬁa 5‘9 %ég%g S P beily Bx P i¥egrd all
sEhfRansReERsH iR tHe Kuedresirad Entodimyargenagrodude Merthed due to
d%"mﬁﬁ ﬁiacaei%ﬁg Ht@%ﬂ?&.g%&%ﬁ@%ﬁﬁ}%%@ﬁ%@’ﬂk&%ﬂ@ﬁ?ﬁ@%}Qfacid
t rt. 9..5ast Cells s used herein, the terms "cell," "ce
Sﬁ%ﬂgghﬁ%éllcgﬁIturraénr?né& %epﬁ%geaéy?ﬁfe%hgﬁ%aé%ﬁi’/. i offleetishies v
TRREOTRIDIG o W EBNiRD (fEAly 1viskaiatls aply wnlcating a vector and/or expressing a

heterclogous gene encoded by a vector. A host cell can, and has been, used as a recipient for

vectors. A host cell may be “transfected” or “transformed,” which refers to a process by
which exogenous nucleic acid, such as a modified protein-encoding sequence, is transferred
or introduced into the host cell. A transformed cell includes the primary subject cell and its
progeny.

{0163] Host cells may be derived from prokaryotes or eukaryotes, including 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 inadvertent mutations. In the context of

expressigsasheterologous nucleic acid sequence, "host celpgeiersdoasssr
prokaryotic or eukaryotic cell, and it includes any transformable

ﬂﬁigs%ﬁiréén@stla@tdﬁslﬁa@&&l%%gemwmmoaﬂﬁmﬁmmmﬂgworg) An
ah%ema&%%ousc%n% QCOded b% XS hogt call.gan. o%n%eheéc&?%gekbone
RREHAS & reC|p|en or Vector ost cell may be "transtected’
antethefdesired, Tepich k@m@yprm@b@rmﬁp&d@@n%glm%@ into 2
paﬁ&%eecﬁga&aﬁgeﬁé@wﬁ?mmm@o@agrsewﬁﬁm t&msﬁmte sEetbosoieells for
introduced Into the host ce nc the
VTSR G T SYDERS R, PSRl e S M o of
cpfokatyole sabletikdmotss, ncuding yesBIRESSonpeeticEils éi SOLOPACKW
d&%”&”i%“ ?A%&%ﬁeﬂéj maﬁlp%t%%qgl@ﬂiﬁc%ﬁﬂ Qeesidt IS £ coti LE392

e vector or expression of part or all of the vector-encoded

licat
cAHld ;g%igms Betetols PRASERBTS cARTRBEAMYF Ll fETe SR GUATBTe ™ s

chRse: pSuach@sigels povbihey Gachibpastatdined through the American
Type Culture Collection (ATCC), which is an organization 45 WO
2006888861 FerrolsoosivasierhasatdisestarligHion Fdersr g of 2

vgetséal rea@d%dfu@aeMmafxe uﬁeﬁv%my .GkeC.OHY), Afvsapid Tiate Magy dast cells
e determin of skill In the at sed on t. ) .
SR b SEE S e b R

aifto &mpkmryomomctsén%r replRsation @Pma}ffp%&éhseﬁf&étér@ké@r@ﬂ or

see a8 WSt callsgpfcvralonie plicatigarandios XREpEsianHnelugedttha the
JM109, and KC8, as well as a number of commercially available bacterial

YRB8Es such as SURE' Competent Cells and SOLOPACKT" Gold Cells
(STRgﬂ %E%ﬁ% \Le%tc]g”xﬁly B?@éﬁ%i Q@&&%@E Qﬁiltsaﬁblmta& BBe eQticated

LE392 could be us host cells fo e vituses. A ia
20afE BT S L LA rBfﬁ QB \ﬁ?l%%’%g cd?#ili roé@cggsb% ean %§W°u1d
fRtibhianpdstong. b boddiExmmmpies whichKariwtibahost cd|bdabpaplisatidied host

SNOOLEXREESHON fodaio\éf/lé% &Qﬁn‘f‘ﬁ‘-@v% 3E§sojﬁ{&ﬁ§tc%%?ﬁn@%wn are
CHO, Sacs, and PC12. Many host cells from varlogs cellﬁ/ es and

e e PR Y ARAD B PO AoRe RrestirlD BREUSF Laflfin FHRmSas Well &
peithidady of Wirahvkitacidsapddadsadviectonjudcticn coieeitrdyamidkaryotiins,
09?) Ecalégryotic host cell, particularly one that is permissive for replication

expression of the vector. 101651 Some vectors may employ control
sequences that a”fll ﬁt to be regllcated and/or expressed in both

prokarg@%é 8?1‘?/ St calls One of skill.in the all would fu rther

under t SPETINGR PVITES T55hEib B B et he gb \%et or all of the
*-qdegmsib’edshbstussed above. Prokaryote- and/or eukaryote-based systems can be employed
for use with the present invention to produce nucleic acid sequences, or their cognate
polypeptides, proteing and peptides. Many such systems are commercially and widely

available.

[0167]  The insect cell/baculovirus system can produce a high level of protein
expression of & 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 them and to permit replication of a vector. Also
understood and known are techniques and conditions that would allow

larggy sealgsprqduction of vectors, as well as production of the-uelfigeezse
acids encoded by vectors and their cognate polypeptides, proteins, or

RERNIES: L0 a RIRS RIRRIYSISTD S 661 MM BBE® Ua CEREASION RUHGIDSIRUS

exist that comprlse at least a part or all of the compositions discussed
E&‘B%‘@r%‘}i%’{% FOM{d/BY Eﬁgaryote based systems can be employed for

use yTe Presenkinventian aereducs IuCISic acidRegHaRCeReRtidhetiner

cogn te po ypept es, proteins and peptides. . Many such systems are

xR R ApeTRPRIERR S el S TOTE AP Re Sriseeh G GQRIRRfTadnducible
Mﬁ&ﬁmaﬁaﬁkﬂr&@uﬁ%ﬁ@fahv}mal @@amﬁammtesam@kmmmlwr or

I1ﬁ %%% %%ge%lotrh F%Qéi W 'd;%glts)%g ms'tém A% §1§ Zfl'agﬁ_ﬁdumble

&réin theorpor Erence, an w ichican be
elsbiaginn forstans Wvoeaiidde o3 Qﬁ‘ﬂﬁeqf% SbisB/cotshe dXBRRIL Oerrine-
r%ﬁlﬁ%ﬂ%ﬁ%@f@ﬁ@x@ Qriaand NN IhRAEN(6):ROcHBAGRACHMses the full-

IRUS EX RESSIO&] YSTEM,FROM T
I"I’H %W%Of’ﬁmr sclosed’ expre%sm %?g?grﬁsg XIljnl\!svegnt% |‘Y s)E)etlgl) ;c?ﬁ‘ U the

Rixlsim plerasb Bsgp rexmsioisy Stesiemineiude ET‘F?MT)&@B 28N E‘(E}’é‘"’@t}) preduetige of

r&%ﬂ%ﬂ?lpId%édﬁdﬂm@lﬁemiapﬁmﬁw%ﬁmﬁm. whichfisnnlitese art

nthetic ecdysone-inducible rec ptor or |ts ET Expr |on stem
VE5h kagH e

a VECTOT, S COons ce & ﬂuc}.elc
%g?g’ﬁe%%/sterﬁ ARSTRE &k SR P ST Gible expression

asyt&eqn&mavmtaM&fﬁ@WPlWﬁQ@@Em(Px mh’ﬁtéh carries the T-REXTM
(tetracycline- regulated expression) System, an inducible mammalian
expression systemtheiraks€ecthesfull- length CMV promoter.

INVITRQRGEN(R: 28R Rravidesd yeastrexpiassiptsysiesstoalwdythe introduced
s R ANANANCE FXRICSION RYSIRM UG 'sfg%m%é%; DYHRYEL virus

pro Ctioh OF Fecombmant proteins |nt & fneth trophic yeast Pichia
et el sily b AR O o torerpresed asvaseforectors

&é&%h}ﬁ%&rh@%[@Eﬁ@ﬁt@ﬁg@ﬁmﬁiﬂé@hvﬁﬁ:ﬂmﬁﬂﬁﬁrﬂmlﬂ)%m& sesillenceiars, and

115 conale polvpenids, protein oL gegte. LYol Hegors D480 ThetS,

ays in WhIch express nvéctor maybe introduce

36@&83 Hﬂc@mhﬁ%ﬁmémﬁ@&% oThqae inerrisratineelost sapfsfiy S reien DNA
LORRKSCSANAHS ﬁﬁtﬁm%ééﬁﬁiﬁr derveshiRMiRiyisatgentmeelig and

T
Wd@aﬁﬁyezm&@mmhwm Sudelerrdilo gByosnerd donuvieizes cell lines and
1HBIIEY BHimals (Nicolas and Rubenstein, 1988; Temin, 1986). Retroviruses are a group
of single-stranded RNA viruses characterized by an ability to convert their RNA to double-
stranded DNA. in infected cells; they can also be used as vectors, Other viral vectors may be
employed as expression constructs in the present invention. Vectors derived from viruses
such as vaceinia virus (Ridgeway, 1988; Baichwal and Sugden, 1986; Coupar ef 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 e al, 1990).
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1988; Baichwal and Sugden, 1986). These have a relatively low capacity
for foreign DNA sequences and have a restricted host spectrum.

Fu%ezr S0 6LFelr oncogenic potential and cytopathic effecfciﬂus 106/003547
permissive cells raise safety concerns. They can accommodate only up to

%8 kb qf.[9tgiah seaslie Mmaterial but can be readily introduced in a variety
of celi1 Iiggg q,%flab ratory ani imals Nlcolas Rubenstein, 1988; g
Temi 6). Hetrovirugesars 4470 ?ﬁ%“ré’%’r‘?ﬁh&%ﬂd‘ﬁ\ﬁ& ¢ v ggione
f@h‘émmsrtme@%mnmmwemtbmmrSRdﬂﬁqudﬁubbeBéH&mde@m the
ﬁogg;@gﬁgg&@j%ftﬂﬁgyogg{bglﬁ&@g&ﬁge‘ge% vectors. Other viral vectors may

employed as expression constructs in the present invention. Vectors
derivéal fidm viiuse sostaiphsed abeinibevirisiiRiiige wiythd 8S8paictuwabn are

2SR UeAe AR GOMRALRL AL, %%ﬁﬁ&&?%&éﬁ?%@%vﬂﬁ%éﬁ%e term

égldgew 1988: Baichwal and Sugden, 1986; Hermonat and Muzycska

@Ri"ﬁﬁ ettty g8 PR PR TSy BRI T REY Bt &wa%ﬂaawd to
nfgﬁdaueessmfmym@naﬁmﬁmmhhah céile(fericdmaanybOBOhRidgews/ofLa8&:r, a

Bl Hare e 1986, GOURaTELAL, JORRIANY! WR&L » F480)cancer

47WO 2006 3961 PCTIUS20061003547 X. Treatment Methods [0170]
WPRE ho Retreiitetie sHeehtoh o8 @“’-‘ﬂi%"pn%?el?%%ﬁ?ﬂ’@&?éﬁ ihe eFRAgoR®Y be
ﬁmbth@iaﬁmgﬁﬁsareﬂﬁo&m&e&thahmmme spesifieityofdaeiBloySof cell

gfo O INE YIAPERO t{:&%‘%&éﬁ% %ﬁ“ﬁa&a&?er%pﬁa%t %&%% effective

0171]ltis contemplatedt at the polypeptides of the present invention are
SRQHINRE R RO IR A et fRETF & fRoeiertiteeRs tEWova haiitein Hewdapent for a
dikegeof. The term "therapeutically effective” as used herein refers to the
amount of a compound required to improve some symptom associated
with dt3i8dast iscarisixasa ghet tnlypertidsanhinrofsestieentian omuprielor truting
Brogir Qe e eaneerio RKAegreRID PSRN SYRRIOM-afithecsandelcytic
would be therapeutically,effective. For exam Ie elmpr me
lecancer’ ma?/ e&fnlzﬁ'gl |(¥nt 0 ellqr? }%Séneaﬁggls of 3’ CANcer cell %ﬁd/ork;{(s)gﬁ%smms
natisleonioerasaritmdn eflbbimpliowihMaeinatermoPeedl demnbapsa ol mucosa-
amhhaatj@épﬁbmg&ué\d@hmwwa' |lﬁb§éﬁ§9§&¥ﬁgﬁ@ﬂ%ﬂ& @E&g%@%ﬁd BldS(+/-
to.c isease but wi [ atr t for a disease, .
[1;33‘?2 en § drfhaﬂ Fﬁ/%% EJIesi%'rS ese Q?W}?H}%r §1@153Pal
('fcbm%ime Bash| E«Mﬂmtmﬁmﬁm‘ lmk@rm@llémnﬂymﬁ@ Bodytid-ymphoma,
Pmmhgmaﬁﬁg%ﬁr@ﬁm%@%wo kefmiﬁ@clonal gammopathy of undetermined
unocw %? Iasm +/- Wald rlistrog .
acrog‘io unn ngg ﬁttléng %f“ﬁ PP oREsgsResfptic myeloma
(E_Qﬁi‘éﬁoW@ﬁGﬁlﬂﬁthbamassdélé@euehymphimul—mmwz(wh&;m:nypé’,l@mmMs,
serginabzane-Rosell LymrBoma (thramedullary  plasmacytoma, Waldenstrom's

macrogiobulinemia, Heavy Chain Disease (HCD), Immunoglobulin deposition diseases,

Systemic light chain disease, and Primary amyloidosis

[0173] In preferred embodiments, the polypeptides of the present invention are used

to treat humans.

X1. 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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villous Lymphocytes), Hairy cell leukemia, Diffuse large B-cell Lymphoma,
Mediastinal (Thymic) large B-cell Lymphoma, Intravascular large B-cell

Lnggw%3%grkitt Lymphoma, Plasma cell myeloma (multm/{}yﬁj(gmg)ﬂ

Monoc gammopathy of undetermined significance (MGUS), Indolent

amyelom &c§’£‘s.0291%ﬂ£%ﬂé€}y§é8{ﬁ% Q&é@&sﬂ%ﬁ‘ﬁtﬁﬂ}’ oMt EREMS conjugated

syndrome), Plasma cell leukemia, Non-secretory myeloma, i
PRIRERTSES tBhihs, PEETL N ELSH At RPRL B D SAE, BRunTaets figrotherapeutic
apiaseacyto easiial défasive nis cirmacthgipbutio egaia pie asly, GHlaitin measdive

og:i(?ég?sdm Woﬁ%béﬂiﬁh%@@aiﬁl%gﬁﬁéﬁﬁﬁe @ﬂ%ﬂﬁﬂ&nﬁ%ﬂmom Of TOTE

Isease, and Primary amyloidosis 10173] In preferred embodiments, the

Honpthsprrnbs GEtHE FasdrtitvEntitiihle a.dadiigelatHim dhisetk proliferative
dCambinadiitidnaatments/Ganeaheiprapids0ihddiidn eudertogireréasey, and
S})hfe r%ffectiveness of a conjugated polypeptide of the present invention, or
orin. | . . . .
expression construct coding therefor, it may be desirable to combine
thesejgomipogitiongiwitivathgerge pippitestiverinte ifpatimesinoéBncailibject,
roliferative 48 WO 2006/083961 PCT/US2006/003547 ,disgrders, such
B B ST e et e S G NS s
rgp|gh e scp tl g dhe Mvidamen oA reEbs| 67 St R On e dripg famor size,

ishemethersperinhagenimeauehlasitorpndsy effactive Hager cells, promoting an

. chemotherapeutic agent on g, cell i&cludinga %ensitiv .0r.a r%sistant cell.
mf.ﬁmne TeSponse %gamf cancer, ¢e slor & Tumor, 8 Ve or 1iing the Hx]fogressmn of
e conjugated polypeptides alone or in’ Conjunctron with one or more

cerrstn Gthisgreasiie dhe Atsrayobe adbifelistevedaedn iNSHdIarwith dbescefber
corglifarativewdiserder proaddition to anatheucancantharaive SUENAS or inhibit
r g1ati0n, S Q%er n9ehe theragﬁy, and s forth.tiotl75 An " nti.-Tgatﬁcer" ;
P EAR RO SH S BE ne G SRy ARy o SRS 5 S8 YA s ssion
cbyskitingnddhregantlis cnuultivly fppiosis e cemedinee|IShiethatitg abeved by
SRR, TRtEOf GRICETGRHIS cLaficichBe 1RSIRRNNERLNNALR that includes
metastases, reducing tumor size, inhibiting tumor growth, reducing the
R B Shp B o SEFUB O L DN bR T P! e
sagainst.canvencelsonpeRino m@rduve it g rordsibibitng thieapidlr edsivinafides
RONEEHdQLdAREeasing the lifespan of a subject with cancer. More generally,
these other compositions would be provided in a combined amount
effectjoe76d Killoninkibiteprotifer aticeabtitepe|hnihisiptocassagmys ivpoiwats a

e TREGhING GEUSAVENLHG-EXBRESSIAN. FORSIYCLARA INEAISIYSERE ways to

S

_multiple factor(s) at the same tlm_e.g?hls may be achieved by contacting

IREoE RS2SR SR it Rl PR BIo g Yorfuranbirihsrepy For
einelplicthelinipea gl xohyidnntaating HietKe lbaithalivo diitieret] 1o brain tumors
bgjognpe%%ly@ﬂsxggtf&rm{%m) Qﬁcc%gslﬁﬂy induced susceptibility 1o the amtiviral agent
ganciclovir (Culver, ef al.,, 1992). In the context of the present invention, it is contemplated
that conjugated polypeptides could be used similarly in conjunction with chemotherapeutic,
radiotherapeutic, gene therapy, or immunotherapeutic intervention, in addition to other pro-

apoptotic or cell cycle regulating agents.

[0177] The therapy may precede or follow the other agent ireatment 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 time, wherein one composition includes the expression construct
and the other includes the second agent(s). [0176] Tumor cell resistance

to %e%p&}&%ggpy and radiotherapy agents represents a mafjigé a;}'rjgzbﬂl&%%rgw
clinical oncology. One goal of current cancer research is to find ways 1o

RRAYE heefficaryvia’ shemesrnd Lediofh %@B%%%ﬁﬂlrg RISV ot on the

another therapy. For example, the herpes simplex-thymidine kinase .
ool SIpEReie R it demRErER SR At P0RTBRE Byt Gl ayite brip modalities
vejistesbmsucces Sfuflyaidsibedast seept initify-ibifh gt usakiagenh of each other.

ciclavir.(Culver, et al, 1992). 1n text of the.present invention, |
e e R R T S b

- hewRyshctbTamereE chidtfeape Bttt PaldicnerdBtib, ehétRefagyorob) lapse

betwasnBthespRavti ednenemites, in addition to other pro- apoptotic or cell

cycle regulating agents. [0177] The therapy may precede or follow the
other A&t trézmnehcomtivasions soanhgitigriomrinwheds coninesled. pplypeptide

fempedimenisobare hesthenagen ansieanivaateshaappentidedie, is B
applied separately to the cell, one would generally ensure that a
signiflearf] pevibe.oBtinie BiBMotékFirerTdRvEdA/ theAliid/Bf Badh/ Belivery,
such that the_agent and 49 WO 20061083961 PCTIUS2006/003547

expre@éﬁ% B &t%@%ﬁ%%l@%%ﬁvﬁﬁ%@ously
combigd gt anihe oalk I auanslanges. s cantemplaied that one
S na

may contact the cell with both modalities withi out 12-24 h of each :
otherjapgt}more fredetakibyn withie akesfcatk2-Rppdcash-otbetictd BB Epresent

.Situations, it may.be . desirable.to extend the time period for treatment ..
S A e S A e SR e e on, of

chemothergpaytipsolakinmipie 2setubba WHcs peetv o blmTareratid s perrg] that
tﬁf]amuﬁeﬁoe@bié@g@a&lm@yepga@mmié@@bswﬁrﬁim%mwgﬁt%h &eﬂxr?@@twﬁous
rapy is "A" and the secondary agent, suc radio- or chemotherapy
o e R R R S5 R s SR he
deyailpiEyosRo ByBIB L) BBy A/A/B/B AB/AB AB/13/,k BB/A/A [0181]

B/A/B/A B/IA/A/IB A/A/AB B/IA/AIA AB/A/A AIA/B/A [0182] Administration of
the therapethemodbeegpjon constructs of the present invention to a patient

will fogus penesalpratoanls Q@sfothﬁié&mQﬁéﬂlieﬁﬁkﬁﬁmﬂﬁ@{%@tﬁﬂﬁtﬁﬁgw

akin g{;g account the toxicity, if any, of the vector. It is expecte _
<hig 6?7%?&?’{7\}8’6?8 BEPFRER e R e i O TRmReis St dtp eateape,
ctbrattimari GUSIandarbotigiapigspasbardicas sigrhlcatbatense ntigripphaspbemide,
caRplactim combinaion g, descriRedhyReRIBifeRive 68! HISERRYycin,
daunorubicin, doxorubicin, bleomyein, plicomycin, mitomyein, etoposide (VP16), tamoxifen,
raloxifene, estrogen receptor binding agents, taxol, gemcitabien, navelbine, farnesyl-protein

tansferase inhibitors, transplatinum, 5-fluorouracil, vincristin, vinblastin and methotrexate, or

any analog or derivative variant of the foregoing.

B. Radiotherapy _
[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
radiotsotopes to tumor cells. Other forms of DNA damaging factors are also contemplated

such as microwaves and UV-irradiation. It is most lkely that all of these factors effect a
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A. Chemotherapy [0183] Cancer therapies also include a variety of
combination therapies with both chemical and radiation based treatments.

Campipatinsughemotherapies include, for example, cisplatin (e k003347
carboplatin, procarbazine, mechlorethamine, cyclophosphamide,

DRAPRIPDSE A dg§fm pgipp Eg}é&n@m@muplbmsugﬁ&ﬂﬂaﬁ%wﬁgm of

dactlnomycm aunorubicin, doxorubicin, bleomycin, Rlicomycin, =« - X.rays
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rduigﬂﬁn@nagﬂmtsqsmaﬂ 56 eorititaivierigme\fetizirdortged @sybém@wetéhyéfraé@a to

SIRROHYIS: JF3050 RN r Qsllito UGk VingrstifMRRIRRlBaNdary widely, and
methotrexate, or an¥ analog or derlvatlve variant of the égrecg} Id“% B

Aepsato eS0T AT R P FIBo AP RE P DS PASGE Th e Rave 2 e
upake yskerexpénsiveds.include what are commonly known as 7-rays,

X-rays, and/or the directed dellver of radigisotopes to tumor cells. O(_tﬂﬁ
forms[WNAniféﬁﬁﬁ@lrFﬁ’l%‘E " SFOG N (RGP ERRIPG & el are used herein
tmmwﬁa/e&aﬁdd&d Ibgadwaitﬂmaltti&ra]ﬁsﬂldlk@iysﬂ‘mt athdf thesefdismutic or

fet%era eu i al% R% %966Ag§\$ %Q«i"tg gigrgé %89911919:?%&1 %Qﬁ:@c‘ﬁ é)ggmon with

amag on the precursors of he repllcatlon and repair .

th¥ TEDRER cﬁhd T arfeicas sehh IS PhikRife PAHC SRS HIS BRSRE SO oty 2

anges s okntays crangekitbm dell ydesesaf fonaiR@mpentgens for
prolonged periods of time (3 to 4 wk), to single doses of 2000 to 6000
roentgeng. %@ggtﬁam@s for radioisotopes vary widely, and depend on

the half- the |s e t estre an of radiation e

the UEE] aHkéz by e neo %s‘f %@8@?&%&&%2 dé%%%%edﬁ% gﬁ%&% and
thekouise th’ 'cm mxépigﬁ@@bftgaacgene%@re Thecknpensiaitsterosaribe. dos example, an
a%%@ﬁ%ﬂ%}{ﬂ\éhf&hsanﬁg HANRLHE GRNHES aNd ABbersptherapatiieiPkione may

radiotherapeutic agent are delivered to a.tar ceII ed irect
S‘ffvfaaﬁ&glﬁgFIth R e T Kok %g%reg%%eﬁltﬁlﬁ?nga or Sta %ca klﬂmg The

zatjboits dse wetive ne:o,ngﬁedén m@uwﬁ@tm@@m@m@ﬁ%@@@kﬂwﬁem A
cﬁ:ﬁﬂl,orcﬂﬁﬁe\fﬁ%%ﬁm%ﬂ%@nﬂ)x% ”BHT)U natherpy [Bd8R] as 2 targeting agent.

Immuno erapeytics, aIIy on the use of im une ¢l ceJI
P A R LS04 JLE e L S DR T e et
emﬂas,v Biescior cexadnptéyaﬂlﬂanmquosbé@m féfamm@ﬁffame}e&hlﬂq@wmem

Plaitumogeelsd he antibody alone may serve as an effector of therapy or
it may recruit other cells to actually effect cell killing. The antibody also

may hje180hjughtedtotkedng Grutoxinuit e methesapetiti€,  adiohivedidesrapy, n
r&%jﬂ:ﬁn&h% %@I%%wn,ﬁﬁr%@tm&w HARGSERE MELSY R Reussed

argeting agen
below. Generally, the tamor cell must bear sorne marker that is amenable to targeting, i.e., is

not present on the majority of other cells. Many tumor markers exist and any of these may be
suitable for targeting in the context of the present invention. Common tumor markers include
carcinoembryonic antigen, prostate specific antigen, urinary tumor associated antigen, fetal
antigen, tyrosinase (p97), gp68, TAG-72, HMFG, Sialyl Lewis Antigen, MucA, MucB,
PLAP, estropen receptor, laminin receptor, erb B and p135.

B. Genes
[0188] In vet another embodiment, the secondary treatment is a gene therapy in

which a therapeutic polypucieotide is administered before, after, or at the same time as a
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Alternatively, the effector may be a lymphocyte carrying a surface

molecule that interacts, either directly or indirectly, with a tumor cell

target. ¥ fials effector cells include cytotoxic T cells and NK-qUS 043¢l
Immunotherapy, thus, could be used as part of a combined therapy, in
canjunction. with.gene the T. r f ' eptide in
L e i i e
coRipKisnAbia srrehpteth mrelink gueet e ﬁB‘r‘%&%ﬁ%ﬁfﬂ@Fﬁ%ﬁ%@ 2
cotheheee s Manpithnesinanfis existant dnyof thesenrityplbe assiitglbleector
SRRSO e RN e PR KM ERHAR. GRTURARMIRA witin the
markers melGde: carcinoem ryonic antigen, prostate specific antigen,
inyentiey. tame pERBIE st fesritRgehcktal antigen, tyrosinase (p97), gp68,
TAG-72, HMFG, Sialyl Lewis Antigen, MucA, MucB, PLAP, estrogen
receptor, laminin fecépdureesrbl € dhday Proliforatiehes [0188] In yet
anothigt grhbodifine ptotins sbebmuiny tredtime prakferaioncfenbrapylinnivhyerous
SdbsEaPsiiis Rolvaugleatide is adminisiargd.beficiemalian il hadseasRity to
timeé as a 51 WO 2006/083961 PCTIUSZOO?%)@?% Cﬂfg{gc%ateg‘ is a secreted
AR R 0 Th FEARTE: DEER eonjigate polypeptide
divvaBniesion Gitogss cardyvedtorfemcquimg onedhtherfulfbwWintpgenard at the
p%é)e%l,mﬁsm{gl Bl%v%rﬁy Gombinad anti:nyRerRreliRrlive e Tiscian fieet I one
tissues. Alternatively, a single vector encodln‘ﬁ%goth enes m%#%edusetdd ;
cRRRRTR RO S RG tBAFRS ™ AR HC i A8 SERITRRIAIFP B ATRRERS, "B Gfeced o @
patticharadlesctbedititopyolfeimttucer swof Ge futaer® wiifessito rr{0he 9idpher of
L%H%Sgrin%rh at E})qigce cellular proliferation further fall into various

categories é%pendent on function. The commonality of all of these

proteif jtheirahiliicnsegusiteaeluhpraliteration. Fooetafagte, gceptors.
AR SR 1o Tt TeeSino 0 00PCH S A el 0 RN ClRE: AREAAENE Do
a

1?3"%? %Sritsoe reg"ranraceeﬁé)éserr?ts:odi‘rﬂlg growth Factors, and at the present, Sis is

thwatemyaRioing harriyeolseneifemsir 0§ B gRaRIPIRIGHEICH tRd!s in the neu
Smbesiment agm@n@é%@m 'tIIbYR'Bg @hnittis ﬁiﬁﬁ&f&ﬂﬁpﬁﬁ&bﬂﬂﬁ&aﬂﬂmﬂﬁmma

RNA directed to a particular.inducer. o ular proli jQn.j .
Ao P R LT e B e

f
lular proliteration. [0190
ipnoteins FiNST. EsbrinfriyBrintledeosd.growth factor receptors. Mutations

to these receptors result in loss of regulatgble function. For example, a

point Wﬂtioﬁ%‘?@gﬁﬁéﬂﬂ% §ﬁ§?ﬁ%’?ﬁ% %%‘E%sogrﬁaﬁlﬁn & 51%1 eu FS%ISE%? (e_%,
fotaibl resulfsh thEheeprotircdyerie. 4T i @ibsnin potendykodet v posnd its
B niRseiuiRLeGeRI N IRE Y I RQBTRNE: some cases, results via mutations at

tyrosine residue 527. In contrast, transformation of GTPase protein ras from proto-oncogense

to oncogene, in one example, results from a valine to glycine mutation at amino acid 12 in the

sequence, reducing ras GTPase activity.

{0192] The proteins Jun, Fos and Myt are proteins that directly exert their effects on

nuclear functions as transeription factors.

2. Inhibitors of Cellular Proliferation
[6193] 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, pl6 and C-CAM are described below.
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The modified oncogenic ErbA receptor is believed to compete with the
endogenous thyroid hormone receptor, causing uncontrolled growth.

03U obbslaspest class of oncogenes includes the signal trengeuingosss?
proteins (e.g., Src, Abl and Ras). The protein Src is a cytoplasmic

ProtejriiosiPgakinAeR, s dutist fﬁ@ﬁ&fﬂm&ﬁﬁlﬁd[ﬂﬂnrpwcmnogmoﬁmed by
oncogene in some cases, results.via mutations at sine fesi
R TR RN EFB ikt H%?% géa(éi%roteln revefrom proto o{r?é:go%e%e% 2,% ¥
froqpeottnestinf oneadzarh plectragoftdrfroMide warsty ©f JRemdmaTanes plready
d@éﬁlﬁéﬁit@&J‘t@ ﬂ?lgﬂa e sequensaieduGing @%&Ra&mﬂnwﬁm@f )102] hbeted
proteins Jun, Fos a protelns rect exert their effects on. .,
”hﬁﬁégpﬁjﬁétﬁb‘ﬁ%aﬁ?%gﬁ‘ cr&é‘f sFﬂ%cetors ? f}cl)rs ofvﬁe(iluParI'ﬂ'm:l ¥ biher
wRrglferation [0193] The tumor suppressor oncogenes function to inhibit
excessive cellular proliferation. The |r%§1ctlvat|on aft es§l g) %ﬁtr%sfom
their [fRSkory oy, %uﬁﬁﬁi?ﬁ LAFEGRAR F AT, R timar
catiplpressars hb3, pdbiench@ GAktgd deseribetifelBw. The ptin is found in
6/08326 ]ar?dcg-ehgsg&)tog{%ﬁéﬁﬁﬁ%g%ﬁ@h ARVRIS Ak NBY@BBaskon with

have been found in many cells transformed by chemical carcinogenesis,
ugnrerRtd cra R BRCLE everal viruses. The p53 gene is a frequent

targe u n
R 5L %%%@%%%%%”%?*WW !
tim?ﬁnari‘@&ﬁ%’é?smﬂ%l?ﬁﬁt%c?om‘%rf%% M%‘%Et? (SRR g
tiahstd29h) abthnod Wﬂiﬁxé‘@eﬁérum @fgse@nmme[@mﬁm eypB8ngewations
£0%Rdes & 303:aming acic pRosHaPrAICiL It ARG S YBRICKERHMED ar
fprotelns SUcC arge antlgen an Eproteln is found

T e aﬁ&%w@ Heingt eorRREnRATbRS AP IR AlFspipat produce
smmpﬁmﬂayﬂémgﬁm&mum tdwannsAigshie [0AAGLWMHyypenpS3 iBese

oo reaft MRPSRan LG Bl gzggs Gl HRES HIRS 3

MUtAHONSEare common Tor the gene an ential for the

lpean sTonmiahisgramsaty dfethe %‘m@@g@n@%es#@?b HEHL AR eh Rt el

pggéﬂglmqﬁggﬁgt saaskealgsaneanagenicopds. Unlike other oncogenes,
however, p53 point mutations are known to occur in at least 30 distinct
codori8]¥fen snetiininkidieinelireintse srethiferption ifca! Ghifle imajer ransitions of

tﬂﬁ&ﬁ&%@ﬁ%@h%&@ @H@@%&%%Qﬁﬁﬁ%&%&%@ﬁﬁ&é@@aﬂycma’@y Ofne CDK,
these. dominant neg eles ear to be tolerated In t organis

S sisREs ’rf’le‘fﬁegl gﬂéﬁﬁ‘l g@%’% DS RATA gﬂe“@s app?é%r tg%ran [Hg ity of
tfﬂ@nmzyﬁnﬁnmﬁybdysﬁghmﬂmmﬂatg Rbrenitig G1. The activity of CDK4 is controlled by
an activating subunit, D-type cyelin, and by an inhibitory subunit, the pl6INK4 has been

biochemically characierized as a protein that specifically binds to and inhibits CDKA4, and
thus may regulate Rb phosphorylation (Serrano et al., 1993; Serrano ef al., 1995). Since the
pi6INK4 protein is a CDK4 inhibitor (Serrano, 1993), deletion of this gene may increase the
activity of CDK4, resulting in hyperpbosphorylation of the Rb protéin. pl6 also is known to
regulate the function of CDKS6.

[0198] pl6INK4 belongs to a newly described class of CDK-inhibitory proteins that
also includes p16B, p19, p21WAF], and p27KIP1. The pl6INK4 gene maps o 9p2l, a

chromosome region frequently deleted in many tumor types. Homozygous deletions and
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penetrant, dominant negative alleles (Weinberg, 1991). [0197] Another
inhibitor of cellular proliferation is p16. The major transitions of the
eu&a%gtic cell cycle are triggered by cyclin-dependent kinases, or CDK's

One ’,"‘*éi’/c in-dependent kinase 4 (CDK4), regulates pro%cr“é"g TR 003547

h h Gl. T ivity of thi A h
WP PhaSllies i fe B andd A Ualg SR AR St

segests thatithy eifRTRbieor SUbIWROTHETIGAIK £998s Tobnnksesiaiardpg been
cehidRcienzad as apieiendhatspaciiignrllidinsdsytoand inbINIR GdK ditaitibns

.thus regulate Rb phgsphorylation (Serrang et.al,,;1993: rano et .
o il e ey
8Y dblébivh BRskisseseandyAc ; iikpEbEik 41 ¥ inage? o/
1%9@@%@1&@%9!@/@@% ﬁfo’%&»ﬁ Bbd@.EOI9il?4lg DABvAlEIS Klpggymie% radg&lilm%).
e function of CDK®6. 16INK4 belo to a. pnewly described class
R S Sl s B AR R o
rpiekd RdloThipietiNKity geme nmps tenopztll dnehtghaosemPPéghyap, 1995).
frequently deleted in many tumor types. I—Lco‘mgzy%o s deletijons and. 53
WO 288308 IO SBHOB TS APPSR TRES 16 R dygntion
inedeckju ekt dh ROMAFUNTISF-EeMifd s MENS eilithidezaiggést Y iHat MG ACT /
HEBINIdCgene ESL%EH‘EE%[t%RO erﬂf 8816s, TS MeiRIGIatan-HASHRER genes
S

challenged, however, b vation that the frequency of the pl6l{)\l E41A
(g&n& Aatatibhe: RV RxfeFth B ary-dAe SiurSt tiffhdPl #5Rrtiy 20k E1A.
Solkugestcalvdines (Caldasetat(1QIME@h 66§, ehaiy hostdiiuBadssiGR &1F, or
A 192 tfog@gglg £lcat, 1994; Kamb et at, 1994; Mori et at., 1994; Okamoto

et al., 1994 Nobori et al., 1995; Orlow et at, 1994; Arap et at, 1995).
Restoration o il e RUTNSA Anpian i vapsfgien i 2 s
gy 1y L R B Gl G e

erhpioyie ddawcioraing.tonthistpiresenhimentisin inclads! RESAPC sBICppressing

é&%ﬂ%&%ﬁs WLl e MENohoM EME'E&@%RIBﬁ? DVHB’BGMA%Q@E]I?MCDM&SSS have
DBCCR-1, FCEC rﬁ?k-s, p27, %?7/%16 fusiaons, p2l/p27 fusions, .

bR SRR Je e R R AoF BRSSOt fetfems.
Theé, Reills, phvitsintydjsetyegsinhstocibtiol WithfBlioyigelyephovolmayie prominent role

iANGIRIBRRSIR IR dis MRGESE E%%@%P%%%'f&d@@é'% fotB&Hmuli
receptors) and MCC. 3. Re%ulators of Programmed Cell Death [0200]

Rejdist&isTor 3o LR et Sl gl AP o Bt sb fitial B cERERAIN 6 Rl 19875
BnjbnpanediSueko 1988t Thaimdhwtingai‘itymmtasﬁsﬁnl achntttttiss_wes isaacbgnized
SYRRESRIPG S EINogeResR Gkt @ BNGBE % ARG agonists or

J)rotelns and ICE-like proteases have
eath antagonists.

[0201]  Subsequent to its discovery, it was shown that Bel 2 acts o suppress cell
death triggered by a variety of stimuli. Also, it now is apparent that there is a family of Bel 2
cell death regulatory proteins which share in common structural and sequence homologies.
These different family members have been shown to either possess similar functions to Bel 2
(e.g., BelXL, BelW, BelS, Mcl-1, Al, Bfl-1) or counteract Bel 2 function and promote cell
death (e.g., Bax, Bak, Bik, Bim, Bid, Bad, Harakiri).
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been demonstrated to be important regulators and effectors of apoptosis
in other systems. The Bel 2 protein, discovered in association with
follicylasyiapioma, plays a prominent role in controlling apQRtRsRdehser
enhancing cell survival in response to diverse apoptotic stimuli (Bakhshi
etal., 1985; and Sklar, 1985; Cleary et at, 1986; Tsujimoto et at,
1985; Tsujimoto and Croce, 1986). The eyolutionarily,conserved Bel 2
protemzﬂ%)l\/v iSRRLEHmYE ?8%8%a3%%%\é? fcgnfaefnﬁlo‘*nr%eeﬁt%ﬁnpgr% ohggome
typhichhzanibdudatagevizedias demtvdigorisitginsd sarkizmn ragopidiatiyo 201geTy-
CSHBSE TSI 1R S diSGONERhdLWRS ShoWR (hat RebR@ it tOvEuPRIRE Sefibies,
death triggered by a variety of stimuli, Also, it n%\%ls aé)paarcﬁ&%ghatt re is
Whi

Suels SIS B FIESEIEE e S RS G B R Pt SRR En AP e
tistrpsturaleathergog iencadizmojogidor Alvewsivifferspictanmily rlommisrmolecule

of ﬁ%%gg&@ 1‘?&9%9&%}&%@ %BQ@E@§%§H§A@EJ%@%§:&%@{,_@%{Q- as to reduce
Bc1XL, BclW, BclS, Mel-1, Al, Bfl-1) or counteracE Bel 2 functlli)_ and
[

PSRN t SRR ST BAEYBARTERIRY BiT BRPBAE AR ?}%%’%8"‘1 o
12 8OHA83 96 F FACHEA HH2006/ 003540 pa s orgdrgf [0ROR}-Approximately

60% of persons with cancer will undergo surgery of some type, which , .
includB323le eresig & Wiy LR bIeSEABMD FShoE Sfh&RiRgErOus bssue 1s
PRYERENY. rdigkatiy exslsed ey dadesnsedirdaime nt dwibmayebeteipbybival removal
FkReLan MR GReNaaRIES, Stk ASIARASAMAN & RA50Rkes user

Invention, chemotherapy, radiotherapy, hormonal therapy, gene therapy,
SHETTEINTRERESY el erBPameHativbivsraisally aont dintiareemndriabsiuseme
ipresentinventisndnay fe penployeehasmasatisaniscngicatiterdpyesaochl of

t z%duce tumor size prior t ea%iglgﬁsogfi %Xlta%@pployed as
j .

Slalse 10T canc%rs TreCancers, or 1110186@1%@ %1 i
stadjuvant surgical thérapy, such as to sterilize a surgical bed following

remo‘[_@ilﬂﬁ pﬁﬁb&ﬁ éilll:ﬁfoﬁ Bﬂ@?ﬁziofgﬂ%bﬂéﬂmwgﬁﬁyﬁmﬁdﬂﬁiﬁﬁ, a cavity may
resectign in which all.or part of cancerous tissue.is_physically removed,.
b@%@%@, ’ﬁn@fo}%%ié/’strjo%/ee . gnn:l%}rzn}jgsaécg iof rltsagg{%s yopﬁﬁ%%}i%%l rﬁﬁo@% % "ot
latdestipaitobitba e, Witk delpibliteralimt raasechgriptre Spie fedjpent may be
rSHAELY IRGUEESdasREySHIgesy 4Chy @S UFge Yy £l8EWASHINGEYs,andnd § weeks or
miscopically cgnﬁﬁled urge X(Mo S' sugggry%hlt i%f%g}hg{sclggt%m ‘tied.n
A thetpredent faverttion thay b8 useB R Esnj LS SR WA remavar of * o e
dugeswialedancers, precancers, or incidental amounts of normal tissue.
[0204] Upon excision of part of all of cancerous cells, tissue, or tumor, a

cavity may b&n&p_ri_gaftsin the body. Treatm_ent may be acco_mplished by
perfusipgsAiregtinierion of. 4962l ARRligaten Rifhe HEAW S Miation with the

additional anti-cancer therapt)%é Such treatment may be repeated, for
RESESH YRR P mpraye/thg therapeyii £ficagy i dfeAnent 3 These ppditional agents

i@flnde immunomodulatory agents, agents that affect the upregulation of cell surface
receptors and GAP junctions, cytostatic and differentiation agents, inhibitors of cell
adehesion, or agents that increase the sensitivity of the byperproliferative cells to apoptotic
inducers. Immunomodulatory agents include tumor necrosis factor; interferon alpha, beta,
and gamma; IL-2 and other cytokines; F42K and other cytokine analogs; or MIP-1, MIP-
1beta, MCP-1, RANTES, and other chemokines. [t is further contemplated that the
upregulation of cell surface receptors or their ligands such as Fas / Fas ligand, DR4 or DRS/
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 months. These treatments may
be of varying dosages as well. F. Other agents [0205] It is contemplated
that®ibisaasnts may be used in combination with the presgrfiRyaRiSs47
to improve the therapeutic efficacy of treatment. These additional agents
edDSIHER IR NBENAMAtISIOTY adenimaegus hahpltesbiteiecalatiomatases

. cell surface receptors and GAP junctions, static and differentiati .
B BRI DY G SR T O A O oo i O e g
hpfaipehippeivr ciffevative tellscighhpripgotimemdlfernti el meprbdamtoly other
AISHSIRCIUdle IEnQ: RRRIQSIRles k- iRtees0 sainhdckBlat GNehgARY PRisent
.IL-2 and ather cytokines; F42K and other.c tok?t anal S:, O %I’J%ELFP/IIOP-CQH
H}B‘?ét%‘,’”l\ﬁ@lﬁl—l’f‘?i’ﬂlﬂ“fI‘:“‘%‘?’gﬁﬂ?&ﬁ%ﬁcthv@rﬁ#ﬁ%%’s? {1 HAREF Contemplate
aflaltsthe atepreguiationdicaipsundbe rdtaprors be preirtigarmsieuclissples of
b2 igaNd PR 0RRGA TRAl1enidaiarintabaRPaRIatis EUEINg: is
abililties of the present invention by, 55 WQ 2006/0839@1 " oliferative cell
ﬁp‘@eﬂ@5‘2@’@%@§5"’i?ﬂ13§la£5ﬁt§t%‘ﬁgﬁ’t°§ia§%t%f8%§’i‘ﬁ‘é%r° bArdBFRe eftect on

hypespelifenative callsntitcriyasts, intektdituleedighatimbitstietevitlingatsesent
mben oL GARJunctioRs o jpgrease the anti- hyperproliferative

Héf ects on the neighboring.hyperproliferative cell population. In other
embogiments, ¢sastatc tedifjerentiationtagests bachpnesed with the present
;sombination with. the present INUEOUeN.Lo MPIAVEIBusly described. The use of
anti- yerproﬁ?eratlve efficacy of the treatments. Inhibitors of cell
hatreonssigi s copRiaRslde o TABIYe e B A BRITR s BFfpst: Prostate,
JrwentionExamnplesoh telkatikaesiondntlihikoie afdecikatiiebiomkinaseh as
bl nnibliars and oV astali, s HHbel SONGHAIRLEANAL GG one other
agen STRal iNcrease the sensitivity o ah perproliterative cell to
caprspthakpysUchiEsstEatTiion @y te 2eBice fiftdiBedd Bt E8mbination with

the present invention to improve the jreatment efficacy..[02061 Hormonal
%ra&f?ﬁ’éﬂ?cﬁf&%‘%&egﬂg&f’ isffl%lggsh?ﬁnc |8‘ri?'\:/§/i %r‘}hdzmg}*esg%rﬁl'&] “invention orin
combif2in itk Breseatieveatior ernivErRlply pREcHOE SR dBkRBETePPAGTERion
RhharmanesmanbeaepQyRehintigdeaimentiohe effaiiiaeess BuUCkibject.
as, breast, prostate, ovarian, or cervical cancer to lower th L arblock
e}éeﬁggfg% Sc%gﬁgfnq%%sr‘?ﬁolrxég&sngﬂ%ﬁn;gllv{:eg 68 e?%ﬁ%gp?neﬁﬁéogggn%his . o
Ayeeitv evoipasition. uSech insenptitivasioniligeneraastooAissetird: Cafiepirsed in 2

ihereRyAsA I EIINent QRIQR A dgisaisedhe. iddefinalps sk soXPounds can
Pharmaceutical Co%osilions%nd R?lutes 0 Adgnépistr%gilon 02071 The
an &1 £ CHETH jiksTe)i]

‘Bré"é&?ﬁ” HR7ER NS ¢ dissase or

BRI RE FEI a2 Mdte es erftoding Tusion
qurotisims. Heimpriveagmbodlmettentpariyambetival ol pisiidn sagrainistration  of

&Q%ﬁigﬁfﬁ%@c@}é}% Gmunotherapy, or hormones.

10208] Those of skill in the art are well aware of how to apply gene delivery fo in
vivo and ex vivo situations. For viral vectors, one generally will prepare a viral vector stock,
Depending on the kind of virus and the titer attainable, one will deliver 1 to 100, 10 to 50,
100-1000, orup to 1 x 10%, 1x 10%, 1 x10%,1 x 107, 1x 105, 1x 10°, 1 x 10", 1x 10", or 1 %
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 accepiable composition is discussed below.
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Different aspects of the present invention involve administering an
effective amount of an aqueous composition. Such compositions will
generalﬂy/be dissolved or dispersed in a pharmaceutically acee %E%QAgmesw
carfief or aqueous medium. Addltlonally, such compounds cah

admi edin ation Lnother [eatmen e,pendn
dlseaﬂsigégi condcllglcr?n %%lng tr\gP "isf'reatm%nfa%cita yn@phoma 5% ml%%ﬁ%[ﬁ%cauy
aeqpAbist rﬁﬁﬁnt%fm@mﬁ%@tw&?aw apddremRaEpRs it I RIpguasr an adverse,
ﬂmgﬁeomes@wﬂﬁhamgereim ipihe ashasewed avare aihewy 19 aapbh, as
she.delvary foin, iy and, e ¥ivg slations, her viralveciars. one
%’ rally WI prepare A virdl Vector stock (Beppendlng on the mé SF‘YIIVUS
selventhediftesrsemimedie, @ﬁémaﬁ cestiihepterie) 100, 20ifensd, B0t 0OTowE and
abﬂ?ﬁﬁ%ﬁl%la%?éoéganﬁ%ixﬂa@7hllé(losaﬂe)il@% b 1GuE, Iiﬂ%&haoalffd 1@%&3 dfor
nfectioys viral particles to t e patient. Similar fi ures m e extrapolate
p%rrmlapoilo%a? (t)Er) othel? %agn Virdl %rﬁngﬁré(ﬂonslby%:ompar?ﬁ/g FRlatiie taaﬁ<e£Iny
c@%ﬁ@i@mﬁb@e@@rmma%mam%mﬁﬁawﬁhﬁm&mmm@mp@smmm
t@ﬁﬁélﬁﬁﬁ@ﬁ@&ﬂioﬁly\@l@%%?’ %&)ﬁ&gnm ROROABRATENI2A% TH&ther

-E%ﬁ%r m% rmace gtlgal accep ble E) harmacologically acceptable”
refer (o molecuiar entities an co 05| ngﬁgﬁot produce an

adve[mma"erm QERAEEHBLANArde RACHARWNEN AHBNINSEEe dd0naied for
anlm human, as appropriate, As used herein, "pharmaceutically

P SRS B I R SN th PB RSB GB R ﬁﬁ"sb‘&?@YSﬁ“ﬁﬁemﬁmus"“’a’
intadtimess, autibasterial andentifingatiagedisyisetoiiic angaabisorptianagueons
cyﬁiﬂm&lwe&a@&d&%%ﬁﬂ &%Hﬁﬁo%&é@ﬁt%@%@ﬂﬂg ag%a&%ﬂogfan MHC

harmaceutical active substances is well known in the art xcept insofar

ol AfyPEBHY S FAmmERE SosehthdliHeEin pBIBERief e BietRAs disclosure.
Tingratients; tsmsssiifvtiaecath beapeptiedcamppsiticlas lﬁthanierﬁ@haiemluuons or

s FS%Q &@egﬂ&yﬁﬁﬂélesﬁﬂ%ﬁdk%f‘tﬁsesv&*b%ﬁaﬁ’éh&ﬁuﬁ% GRNGRL LR dﬁ%{‘ the

0 be incorporated into the compositions. [0210] The active compoun
adstitne pré ISR RTER R ISP S0 AR BR QPRI Ak fBF ATSRIFHHTSH siigise be
eudsiffetmulated for injection via the intravenous, intramuscular,

intrathoracic, subcutaneous, or even intraperitoneal routes. The

prepa¥atibn of %ﬂ‘éﬁ’&édﬁs@@ﬁ‘b‘@sﬁ%ﬂ‘iﬁ%@ﬁtﬁﬁ%@%ﬁﬁ poareeeplogically
a@RpAOLIRGIs el iDer eRgRitie RXAsSI QRS ANIWEC vﬂiﬁ% lsﬁmsa&ﬁules\&aﬂ as

o] k|II in the art in light of the >, Rres ent
h%%p@g ﬁéﬁéﬂ%%gm& tfff)snosnscaﬁﬂbé prgepgreevc?r as mﬁcytaetr)?éS ’?511 ygthylene
ehigei alaishises figaeprisionds. siiderondinasy iesiisioos a%@oa@ggrephm these
pepliians amsispeRsIRaPRHEbRddiien.of & ligHshRrgkiq injection

can also be prepared; and, the preparations can also be emulsified.
[0212] The pharmaceutical forms suitable for injectable use include sterile aqueous

solutions or dispersions; formulations including sesame oil, peanut oil, or aqueous propylenc
glycol; and sterile powders for the extemporaneous preparation of sterile injectable solutions
or dispersions. In all cases the form must be sterile and must be fiuid to the extent that it may
be casily injected. It also should be stable under the conditions of manufacture and storage
and must be preserved against the contaminating action of microorganisms, such as bacteria
and fungi.
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[0211] Solutions of the active compounds as free base or
pharmacologically acceptable salts can be prepared in water suitably

ﬂi%zmgmﬁg%rfactant, such as hydroxypropylcellulose. Digpgrsione iak-
als

0 be prepared in glycerol, liquid polyethylene glycols, and mixtures
theregfapd imeilsciveden potianisandiianseiisiecagenpesing, i eseartral or
reparatjons con reser tQ ent the 1h of ]
B e TR s s BB 5 AR e (fomea i e
figs eipiohy dwune fifetigprotie) @éﬂuﬁbﬁb aie drepeesiBitl Rorastiaelds such as, for
elnghprdi n@&%@ﬁm Ol pBE MO heRs; aaumus;ge@wb@slzﬁ Blysalc; ami?&em@aﬁ
ers rt ext rane us ratio terile injectable splution

AR e T o Yl o e, BRI Sk i g B Saghed o
Inhrganiteprsth atibnsy fdyecuasiileirfedioy. wmmmmmawpécMe@rtﬁ@nc
nsaRditiens:of ManUfasiireARdStRes AN USHRPIASRIY Q8BS Hrocaine

t}%e cqptaminating action of microorganisms, such as bacteria and fungi.
ag 006/083961 PCT/US2006/003547 [0213] The active compounds

may l?@ZiQﬁmu'%%%rm@&?%ggnsm&&%t@;ﬁfsﬂtm containing, for

Pharmaceutically acceptable salts, include the acid addition salts (formed

“itPPifre e ARG RSIER oFoRe5TER ) NG i R RErRRE it Huid
riripriaivice atidsl. suchtiasiifey, exahipleixyedydichtoficod phpsitoritsaditis pomper
R QUG ARINNAS 6P U NG A MAUORIS, AL YRR me

formed with the free carbox Pé¥ %%roups can also be derived from inorganic

nipieRaRtRo R ther g aiEsth BRTEs it B dRs st A TR 2eduBiufhe dise of
stefricary dibxiges;raind slubh anfanic hases aaimaprapytdmingt about by various
RPN G AU NG RLCKRING AR thedkE: INRLALLAS: C;ﬁféh%f A5Bic acid,

can be a solvent or dispersion medium contamln% for example, water,

thiREE By P (e R, SGRyEeion bRsree by Koinspie ieriic agents, for
epahyethylene cg's(ﬂﬂhnaﬂddxh&lIKBM&gwblﬁdmﬁMrMB&mehmﬁbmmmk&m
2o HQPEY A 9&9%34& %SAB&R%&Q%P%%%%““ n% Yo épﬁo%s? Ol Bmuple,

coating, such as lecithin, by the ‘maintenance of the'require particle size.
AR R e ereTesetaiorr Eid by the use of surfactants. The preventlon of

thea f migro anlsm can be brou htabo
antlbicterggl anggaﬂﬁ%u §1gencf oaneF?'(arer?@ pé‘lrlg elrl?go Og%ﬁu%eng five

cpﬁ@ms!%@ﬁtbﬁheg@mmﬁmm&@hrnaﬁé i fikeatn s9isey catesation||dehe other

iRk elednelaisAioBiC RGeS, f@mo%@mplﬁlt%aasr@rg{z&%ﬂurTGenerany,
chloride. Prolo%%%abbsor tion ch th |njectable cal {; sitions cand3
BRSO 2B s B e W S HIa2Hs pos‘ﬁgﬁgso‘cfteré{n HH pgredients info a

stgbyoYphiok, wabkanfﬁm tha lbasiindisparsimosedinatend it gafuiier] {GR1 Hgredients
ot ignignaliRsOiRNS IR IBRANE N dNCAFRR AN NG A6 of sterile

injectable solutions, the preferred methods of preparation are vacuum-drying and freeze-
drying techniques, which yield a powder of the active ingredient, plus any additional desired

ingredient from a previously sterile-filtered solution thereof,

[6216) Administration of therapeutic compositions according to the present
invention will be via any common route so long as the target tissue is available via that route.
In cases where the present invention is used as a viral vector, & 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. Aliernatively,
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compounds in the required amount in the appropriate solvent with various
of the other ingredients enumerated above, as required, followed by
filtered sterilization. Generally, dispersions are prepared byljg 9@&”}94
th& V8L R rilized active ingredients into a sterile vehicle Wﬂ%ﬁ

aGRRAIsJRe hasic gispgrsiondpedium and iae reaulteaatagdnoRieREular,
. from those enumerated above. In the case of sterile powders for the

inSrepioRBhb FETRTRRCR fBISER: SHIERGRBPRRE BT ke afiministered
afbpaiaonsle aeptible doyipgsaiodsitee daslaly mmaﬁqﬂ[esg:mmmt@bm,
bR UISh! é%@g&%e fngredisnt, Rlbs.aRy addiianal desited Qadiant me

rom a previously sterile-filtered solution thereof. [0216] Administrationi of

pigsairmRPEsRp Y SBH Rl srangl s trpreaiet GRiantiond Wi Bk Gipilarly.

a @f&eﬁ@ﬂhﬁﬁﬂ)ﬁ%ﬁ&&?ﬂh@ﬁ@ﬁﬁaﬁ&@ﬁﬁtﬂS&h&iﬁ @allﬁh:l efivialﬂnﬂt_r‘@uhﬂpe of

alf GRS IRIEING BIEPGI Y SR SiRES AR AERl RRIRt AP B Bdfereea
consideration will be the desired location for the heterologous sequences

mediviipmapEs igeRBerakPEHus I Rtra fens Brcrirhe B nasal, buccal,

recta inal or topical., Alternativel 8 WO 2006/083961 .

T OB R oA A L O b utfaous uoply
of thseeneirisotnsinsinens se dher paBerap Sf it HERN BRIVt rel ERGasemgb cedps, this is
acolfRpRRRRPESI AP S Epcsma;llﬁzc@e ﬁﬁwaismradp@&@f@@nmuti@auw be

acce e compositions that.include siologically acceptable carriers, .
TR o S s L O A R oo g Boviced
limérdsoitdetivieny amahves Rfrtheithenntetimpiatatioxzoknhexishasd patersef fme. For

RGN GBRRAINLO.- rhiRLend R Fusiba S il atiym AP iatare d e tRebiOtarying a
treaément of ?QIon-, ssociated (%%fease chjld be via egemaf r\r/&g)duqlhemogc

RO ROIR T BERTSEI BT Of HF KR 60 TP OSirBaY PRASEI S al injechials b
a¢sctinplishefie hne dathvtuiepiivith ehiiperotiveititiateensr ahyser fipdiomed morentinucus

«SREFHIGERR BEHMERL AR coiaimepbedimepisulldnA6RE sesiiahie vy
to pravide a continupus sugﬁly on%f{hera eutic cqm%osmﬁgs to tgfe a |entt.1”2
e SO oL BPTHPLES DA BT < B SHSHBEPRR 2000
heystent-Fbrtopicabapplidaiions, fepeatet &4 lcat tmahoulttbaays, to about 1-2
wRBRR IOVBH,F OBVRLINS SRRMACRER HElGH BIRARE ARV BtIRRR GRYIEHAG0n

used that provided limited but constant amounts of the therapeutic agent

VBN e U BB e th Bt Y (e FOrnE P pRRAtORESrhifsLTIod of
tiperfustonhids exaimipééarithre sdrainieetet. céiriyihgiavdieteroligousinucisigy be
ag}ﬁgq,%q M&%@g&gn of interest may be preferred. This could be

accomplished by catheterization, post-operatively in some cases, followed

by coptingjous radrpiniateadl ontafdethaerapeutisageat sdigotimepenacigrie
s&%{f&?&%‘%&%@ %&?Lﬁg&%@dhﬁ’ D}Q&Q}E'%@}Igﬁﬁﬂ% Eﬁﬁ@ﬁﬂ%éﬁ%%b%?éd‘%@&wic

situation, but times cou rarjgle rom about 1-2 hours, to 2-6 hours, to
valbouEito! eline ctoshisetst 10152 ResticalabaBenE TORHaRs a0 SApRsiAlY - suitable
for intravenous, intramuscular, subcutaneous and intraperitoneal administration. In this
connection, sterile aqueous media that can be employed will be known to those of skill in the
art in light of the present disclosure. For example, one dosage could be dissolved in 1 mL of
isotonic NaCl solution and either added 1o 1000 mL of hypodermociysis fluid or injected at
the proposed site of infusion, (see for example, Remington’s Pharmaceutical Sciences, 1990).

Some variation in dosage will necessarily occur depending on the condition of the subject
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weeks or longer. Generally, the dose of the therapeutic composition via
continuous perfusion will be equivalent to that given by single or multiple
injections, adjusted for the period of time over which the injections are
adMihREE3 5t is believed that higher doses may be achieFEdHer006/003547
erfysion, hawever. 102181 For parenteral administration in an aqueous

B, TR R DO SRR S iy B e ey, deemtine te
appepsstErdoan thtives indiiddgdUshisfitst rendered isotonic with sufficient

saline or glucose, These particular aqueous solutions are especiall

uitatiZ P iﬁ*ﬁl&@“@ﬁ%\ﬁ@ﬁﬁﬁ%ﬁf&%ﬂa%P&%%ﬁﬂﬁﬁ%%@l%ﬂﬁmﬁ&%ﬁ%gﬂl the
intehmiédi gbedti Gie herthiSmbiohme btictiostetll ecden eoply sl athatcanith suitable for
MR IQ ¥§Q e\égl leQ&z Iﬂﬁﬂ"{‘!&%@ S&epféti%;ﬁ é@-ﬁuﬂﬁﬂpolfgﬂé ﬁfegk%ll?{cef §§x’ﬂf}0 gition

disclosure. For example, one dosage could be dissolved in 1 mL o o
PR NP TR OPF a P Bith STSRRINEY (BB o Bthy BodBRAiBip st it
aﬂuiﬂiglrdﬁ@acted,aﬂldh@mefbsiéea:fdinlﬁmsimmt(se@fmn._examplquantity o be
oEREHIAGLANR RRAURACE WG REBNEER IR SARGYAIANNN 1A 405308 con

will necessarily occur depending on the condition of the subject 59 WO

H56/083961 PCT/US2006/003547 being treated. The person

respopsile f inistrati il i vent..determine th .

aora e AU B I BRI oo e e of
thr@rasEtiapR e eyl o sl vdiridint dssisecrBrrtie dpttcieadeglysical and
chiteatesme wiittosation 'desage Wiemdaiphynigalhe diserate woits sUita@ent
for use in a subject, each unit containing a pre rmined-quantity. of th

R S e A O R L e S e
tpspastiemliiege, in association with its administration, i.e., the

appropriate route and treatment regimen. The guantity to be ) .

S USSR TRt DY Bt e i R fopatvle wit
s pgistiomibsiior erddtiewchdusiretia d2thehprwicaly affectintts Bfetframulations are
HRAFAREUIGERD ROSIANRSOr ABRER N GMAIMED e thE iRIAHHO S utions

nd.are peculiar o each indiviqual. Factgrs affecting dose include physical

A oA r o 08 TSR SV T PR e o

goal ghgseatmelt (alleyiaional SYNRIODASVEARNS GMRhARRANE RRLENE Y tions
stability, and toxicity of the particular t.herai%%mc substance. [0221] Upon

Fetith c&bigrBREed M5 SorRimnstriog kot HiEdieh Sy fthoultre.
Thetelosageiformnbatinni@nddf2suchkdimdunhas ischerapgulicad yrefeetived are

sIﬂ@qMﬁlm&%@fgd_ &agiimgr&kﬂ@fr%ma{%i%%om%ggg;ﬁ@m Tudes all

such as the type of injectable Solutions described above, but drug release
manipipiens R et selia b Brr AAled. [02221 As used herein, the
term lfdiﬂy]o ad@rg%@ﬁl%@p%%[? ! g’ft%fr:n %:pel elﬂ{altxl;cx)rggtion, the compositions may be

administered either in vitro, ex vive, or in vive. In certain in vifro embodiments, an

expression construct encoding a modified protein may be transduced into a host cell. The
transduced cells can then be used for im vitro analysis, or alternatively for in vive

administration.

[0224] U.S. Patents 4,690,915 and 5,199,942, both incorporated herein by refersnce,
disclose methods for ex vive manipulation of blood mononuclear cells and bone marrow celis

for use in therapeutic applications.
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performed on cells removed from an animal, including, but not limited to,
cells in culture. The term ex vivo administration refers to cells that have
begp mapwwdated in vitro, and are subsequently administe rEtacsadn b4 7
animal. The term in vivo administration includes all manipulations
perfoipEs] ohcedts wditlifsantianinfahe[03BBHPBertin axpeut dnyeahen are also
BIgeendv SRR DG comPRanaIRRe Adminiieted GMYIBiR Yiftelm
ex VIvo, or in vivo. In certain in vitro embodiments, an_expression. h
b omBisTaiRb A G niBRTIBEIS tERPASEBe fiaft RETh S RS daIPe
inhhestanaduset-ealls eanttaanshden Bt 305 trodainedsdistior of liver cells by
. alternatively for in vivo .administrati . e &AM a0,
B o o
1896viva ddisanelireain'et BIBBER RGO ATIERSR CAIRIRY WO mBiTan TatRswene
cfatsmdnstharagiticnapplieationarAAdNe) A0AGOBBEP instillation of transducing
PCT/%SZOQQQ«:%?’Q% dnggSlﬂJM'v&ﬁgministraﬂon of the compositions of
c?ﬁ%’%srleglésn invention are also contemplated. Examples include, but are
not linyiggl to, trapsshctiomeiladdar epitielinimeby adaveistdiontotitmeally,
.transducjng compositions of the present inyention intrayesi
T ation'ﬁ‘ﬁ%c? ?ﬂteo%ﬁ%%rder( ggﬁswf% > and 1 %Er?ésiggic}: ion gﬁi%%lﬁm_ﬂaﬂy’
peltsdsyativiusionrafleppivp intetedirsincigrsrmbo s EAS TR/E g frtyesinally,
PSR aiSakGiRra0 ARRboAuHonaeamplasinclude diceotsr,
_Injection, of tumors with the instan nsducing_.¢ |
AR B PP R G A aar PEE Rl Rroso,
igjesipasiiosistoeffacttdinisintidrd iR rgdesion fodney rrstsdsdpctly or via
JB¥ANLUCN, AR Beadministered intravenously, intradermally, intraarterially,
intraperitoneally, intralesionally, intracranially, intraarticularly,

NmtrapKistatfidadpirirtipbeurally, intratracheally, intranasally, intravitreally,

intravaginally,  toctaliye tonigRldntammeratysct i us Gelaphised in 2 kit. Ina
intraperitoneally, subcutaneously, intravesicular{

: al ,argug&%gg al. apent may be
TR A ER D Sor Al i UMY S R ARSI 2510901 infection.
deusien, zontikitioUBhinkisionilllcbadi zed pésdu siombaitlvirrgriarerst weis, @ BLyS
c%ﬂr{]ﬁ%g% AV drsRiNGleiARHarRyR et oSl HiRdnvention [0227]
Y0

f the compositions described herein may be comprised in a kit. In a
non-lipp#sy examiie mﬁ_wﬁpm_mgﬂ@mimwawgmammm apfeemally
JOBY D& é:%o%mpéé%%%dﬂi&k'Bfﬁ&?&ék%%"lh@@h‘&oﬁ?%ﬁ%,1H‘rlééatapk§11abeled. The

containermeans, a BL{S conju%ate and optionally an additior]j?ll,a%efnt of
mﬂg@ggmf o diifs gy be packaged either in aqueous niedia or in lyophilized form. The

container means of the kits will generally include at least one vial, test fube, flask, boitle,
syringe or other container means, into which a component may be placed, and preferably,
suitably aliguoted. Where there are more than one component in the kit, the kit also will
generally contain a second, third or other additional container into which the additional
components may be separately placed. However, various combinations of components 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 comprise a suitably aliquoted BLyS conjugate and
optionally additional agent compositions of the present invention, whether
lakeiedgihaseiabeled. The components of the kits may be pagkageshaithes
in aqueous media or in lyophilized form. The container means of the kits
will JéREthlly inbRrekeeiidddst ohthwiptetent ovmmtifiaske Hotsleomyrisige o/BLYS
NSNS ORIRINA "%&é?aﬁlﬂ”&gn\ﬁﬂchna Seamoneatmay E@aﬂ?%e%ﬁ%ceuﬁcaﬂy

preferably, suitably aliquoted. \Where there are more than one comcgon,ent
SRR R T RO R gEHer IR R oM T BT P B B gpc/or it may
have dititarakosaiaénerimtofavhich ¢themmdditional components may be

separately placed. However, various combinations of components may

be cdfipPisedWhenviba. corpsaeatsof b ks MR &0 Wi pregjauid
soRtivige Beniigaidssdarienniain ing:tbes BblySopoRyitt at eieaitdiinaalagntoabeing

a ther reagent ¢ont. in.close confinem com cial.sale.
PR bRl T AR R AR ) S0 MR R AR v o
SYHRSSRINFCPPTROtE Qe dPViRifsCate IRt RRAINEN WFR)S 2086168 EdE £ syringe, pipetie,
ardGd AdS 806/GRSBhér{f2 204l hatiah ehtitokitgishdh enpyaseqipiindentiansketed

Kits rising. a, conjugate and will generally contain, in suitab
B B R A A S s
comrpsythelBkdingle container means, and/or it may have distinct

contajner,means for each compound. [0230] When the components of the

e U e L R T e e S

Wannageots sofltioromiitnansterierayidadugsselinrrbedisy fartowdstycan be
repbeigried pThe- By 05 daiario sRRsitian s -maYoatsathe frriowaieday also

into g _syringeaple composition. In this case, the container means may _ .
05 EETY 196%a8 g‘ﬁf 6%%@8‘?1’ ANarsr g]hﬁ’e%gugﬁ‘% l?é%ﬁﬁ%\%ﬁ?s?fﬁ%ﬂ@h%‘hm“
mtaesfisrrnedttidnanaipide. appliedasicalinfertiptdblatmdief dnkd otyr hjeoted

into an animal, and/or even applied to and/or mixed with_the other

compbiidhts Jftha i ds TR BYEri B ELrise rignite'bt thngt mayass for
cpiteiwice ctha s disad gdowdenEienathdor kreagentsahsdiopwbmpenenigeaatien and/or
bBPMR% AT o AQUHSt. 06 AONEE G P 1e50RSHIgT Y the

addition of a suitable solvent. It is envisioned that the solvent may also be

provigessin dnetheficebtalrefmpansd/bng deitayaise, R RALSEEe invention
- cand container ans for containing.a sterile, phar euticall .
Tng}e(;:qef)%ab%l' %u?ér%nf/%r%gtfgﬁ%ﬁﬁ?énﬁ&ﬁ 'FF%%(I gngﬁft(c?{e %?le%‘éﬁt th the
injeciRspnipinERdon ORI aeerat of e adiinate compaiitiog fRendis within the
béd9sE £OMIBRMESHIOLCHIIRIGIALEAIR: SUGhMS, BishidBRIpH antléehny such

mbéllog/v-moldr%g e[algatli‘%co‘pe icqeers into which the desired vials are retained.
f éggf ﬁ%spectlve 6Pthe hurmber and/or type of containers, the kits of the

INVeNYRR, in specific embodiments of the invention, the composition is comprised in a

pharmaceutically acceptable carrier and/or is suitably aliquoted for delivery 1o an individual,
EXAMPLES

10234} The following examples are included to demonstrate preferred embodiments of
the invention, It should 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 constituie 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 also comprise, and/or be packaged with, an instrument for assisting
with the injection/administration and/or placement of the ultimate
cowabgajy/%}}& and/or within the body of an animal. Such ar% &(%547
may be a syringe, pipette, forceps, and/or any such medically approve

Halivenmvehicle. Thus sRepesiicambadimentsohipdoyvantion ibein a fike or
cqmposition is cqm riﬁ%i%in 21 ph%x[rgr%ceutic LF{’ acceptable carrier and/or
S Féﬁ%&“&ﬁ?&ﬁ%@%%g% e T aA hERadal  EXEMBLES [0234] The
following examples are included to demonstrate preferred embodiments of
the invention. It should be appr t}sptﬁose of skill in the art that the
techniques digglofed HriPREXAMRIBI RN JRlewi FepEgsamiechniques
discovered by the inventor to function well in the practice of the invention,
and tfzssian he eidide dotingonstitnt@pyeferdedavobiasrfozdtenpraeticcfused

INRVS L RRSEOf R DG, BHS0RHIFCR (9P e AHRaSRt Aisalos € oss)
appreciate that many 62 WO 2006/083961 PCT/US2006/00354

aRbes eath FEmadeth srEpdee eﬁ%ﬁ%ﬁaﬁh&ﬁts%ﬁ%ﬁ*a?e%éwéégeﬂ or
ozinat-siikh @htetiial Blilvs) dnsEimplaieies wienwighurtidé partha RO R tipidtuaing the

invent S : E AN
B, B R e ey e

ieglesie voere fieBBetBgettier PRIy Bhesiifte BvetRipERenEE b CREmen
HREHRAR) neibd(digieebiet site :988)e withrBlys @nghiecaRibinans amplified

lanin DNA as: t lat | ' - ' [
R

Fte erfir GioH T B rREGbIMARCGSGHIR S TSIGACCA-S
SeDPates 10)amplify.yirelivitisg) geeTaguensTToONS K BEYENGA TGC-
n, QE-PCR. fragmeni _encodi i i iQn:Si

DR R S R e e
anpINOT VBl é”&%i%ﬁh@%l@@fﬁt&gédﬁa@&‘ﬁ%rﬁw BeRpSusing, the
dpoaftedaGAABEGGRACRGACCAREMUGACAAGEUHBTTCALBETGTG-
CA-3' ID NO:,12), and,BLys Bac Link . .
3(5'-GC%gCGCC'I@CCCC&%%@AGTTT&%ATGC-%GgEQ D N&13). Al

SRR S Ea OEPERMIEZ SR eHeblirg A S48HMKEr Al R-  The
mﬂmi&meﬁammia’ﬁl@m@a ﬁaymié}ﬁﬁ vﬁ@arﬁae reRERMREPRLORIDNAGEARIon

sing.the oligonucleotide primers Link Reel, ... . .

R R SRS 5, BB R AR iope AR s i B o
digenRezetids aum@s PET BLys For and RGel Bac flanking the 5°- and 3°-end (see above).
TR Tkl POH GlaniekarT iz Afad e Tahd TelehAda G CEAN A Tdad3xhé @ #ediriction

DD The istieam and downetcal OC PO (oAmSDIS WElE Eles
T7 promoter for the transcriptional conirol of the inserted fusion gene. The fusion BLys-rGel

gene construct was verified by DNA sequencing before proiein expression. For the
orientation B, RGel-BLys, procedures described above were emploved in the DNA
manipulations using the  oligonucieotide  primers PET  Gel  For, (5°-
AGCCCAGATCTGGGTACCGACGACGACGACAAGGGCCTGGACACCGTGAGC-#

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-rGel gene encoding the fusion protein by an additional PCR step
using a pair of oligonucleotide primers PET BLys For and RGel Bac

flagignantheste and 3'-end (see above). The final PCR fragraefiowmes/onsss7
purified and cleaved with KPN | and Xho | restriction endonucleases and

demasicion Sdsmunth ek vageme pies dlapmeat torpETpERd thaswbliditiontlce? CR
sté RISMRIQi RhiBR drRR seiiptiopalrcantrel ahiher insectedduSionaRR v en

fusjon BlLys-reel gene construct was verified by DNA sequencing before |
SRS e T EaRE &ﬁaﬁtaﬁa%{{’%ga £ o FaBEHREse! e fusion

paeseribed above were employed in the DNA manipulations using the
oligonucleotide primers PET Gel For, (5'-
AGCCCAGATCTGGGTACCGAEMIBACGACAAGGGCCTGGACACC
GTGAGC-3' SEQ ID NO: 16); RGel Bac Link,
CHRYECAECQTEENETECRPTTICE Eﬂé‘ﬁﬁ‘e@%@ﬁ RIGHAGHEIQN OF
upstream fragemerﬁ,l*’é’ﬁ&lﬁ% EW;WQAL CONJUGATE
GGGBBAGCCREEBAGCALECTISACEGTIRCA-SBEQHINGSILBY; for site~

spek¥R RiYudatioffes I&%@&E@%@g&%ﬁ@%@ (ke 6 BES thing
EQ ID NO:19) for the 63 WO 2006/083961 PCTIUS2006/003547

SHOWAS AT S AR RSl B AeFfudion fIBIRR A b ds A hirRaIEY &1L
188fgitidhel PERicste pasiggithcBiligotist|cotisenurifirer suRied Get-Foteandiquid
Rb¥sRSHL esranbilcts weredhen, aasiameshinto B ychatshia ﬁg?_ﬁégnd

strain AD494(DE3)pLysS for expression of the fusion _protein. EXA
TERRIREE STRREIE CRTRENERS Regty of B6 BLOIRPL QR gate was assessed
bP SIFRHPLOET iaNAEdEeB BYS @ kdis CHEMICAL CONJUGATE [0236]

Recombinant gelonin (rGel) containing an extra cysteine residue for site-

specific conjugation was generaggghagrdgsgribed previously and

conjugated to the BLyS using SPDP as described previously (Rosenblum

et at, 1991; Mujoo et at 199 (HESEHBIIM ETBPIESO6). The chemical

conju BLyS/rGel, was purified using fast-protein liquid, .

chrot st e S R S SRR i e orformes

wiarHeRReS (BsEooyedsaffinity (Blue Sepharose) chromatography. Purity
of the BLyS/rGel conjugate was assessed by SDS-PAGE and Western
Blot Analysis. EXAMPLE 3 CYTOTOXJCITY STUDIES [0237] Table 4,
below, outlines the results of various cytotoxicity studies performed with
rGel/BLyS fusion proteins. 64
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WO 2006/083961 PCT/1752006/003547 Table 4. Expression of BLyS,
BAFF-R, TALI, BCMA, and comparative ICSO values of the rGellBLyS
against various types of cell lines Cell line Cell type BLYS BAFF-R TACT
BCVAMEEE(8n) Targeting index* (bp) 313 256 196 285 rGel FEEEEYES
ﬂm@hw%lmld%o@m@mm TAEDBEMA e fmﬂpgq/aiues of
leukemia + + - - 250 70 3.6 T}IP-1 acute monocytic + -H- - - 110 30 3.7
leukemia UL-60 @p#CRIBTYS eaikis: varions t}p000r300 e leukemia IM-9

multiple myeloma + +++ + + 700 200 3.5 MMI.S multiple myeloma + + + +
600 0 MM i

218 --k‘.

R_multiple 200280 3.6 K -
cRIARMACYoR £.2-t + + 28R 10,28, payeloma GRRA/LR-5 QASIACYIONA Ly nser
++++ 200 110 1.8 myeloma JEKO mantle celllymphoma + -1-.. + + 20
O.QOZ 100,000 SPg%%maﬂtle ggllzjé/érnphqg%a + 56k + + 60 0.001 YEQOO
Mino mandecell lymphoma + i-i+ + 35 0.005 7,000 Granta mantle cell
lymphoma + ++ + + 1,500 /00 2.1 BCL-1 mouse B lymphoma N.D. N.D.
Tl D. N. D308 Y508 1877500 Targeting'index repred&ifts IC58%f reel | 20
KBME50 of riyalBilinken{@2381+N.D. represents not determipmd. [02391 FIG. 1 3
ovides_an illustration of the orientation of BLyS and rGel. FIG, 2 shows
THZP-E acuti OCyEl + + - -
C(’@ Q ID NO:9) and protein sequences {?SEQ ID NO:8) of

[}

(257

N

exemplagpy
HLan exemplary BITyS_/rGel fusion toxin, and FIG. 3 shows exemplary DNA
EQ IDRETT74HE protein sediiences’(SEQ ID NGB of ait’ 33
exemplary rGel/BLyS fusion toxin. FIG. 4 illustrates construction of an
IM-ﬁ>éemp|a Tsigre @9%in rGel/BLyS 65 WG 2006/083961%0 200 >3
CT/LS 6‘3 %gﬂa/ [0210) FIG. 5 shows the purifica?lon of r@eI/BLyS '
MMuBion toxitipAgeiown in the Coomassiesstained SDSRAGE aealysis of 3.6
wgﬂgzﬁgelﬁg_&@c%ﬁpn toxin, the Mr,of rGelBLYS 280 10 28
myelema
B226/LR-5 plasmacytoma + a4 4 + 200 110 1.8
myeloma
JEKO martle cell iymphoma + -+ + + 200 (.002 100,000
8P53 mantle cell iymphoma A et + + 60 0.001 60,000
Mino mantle celt lymphorna + el + + 35 6.005 7,000
Grariia nantle cell fymphoma + ++ + o} 1,500 760 23
BCL-1 mouse B lymphoma N, ND. ND. ND 150 0,0008 187,500

Targeting index represents 1Csy of 1Gel / ICsp of rGel/BLyS.
{0238] N.D. represents not determined.

[0239] TFIG. | provides an illusiration of the orientation of BLyS and rGel. FIG. 2
shows exempiary DNA (SEQ ID NO:9) and protein sequences (SEQ ID NO:8) of an
exemplary BLyS8/rGel fusion toxin, and FIG. 3 shows exemplary DNA (SEQ ID N(: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, demonstrating a 1:1 molar ratio of BLyS and rGel (left panel).
Western blot analysis using anti-gelonin antibody or anti-BlyS antibody

degngnsisatesiihat the rGelBLyS fusion toxin contained toxigcaine Bbeysnssa
component in the fusion toxin (right panel). [0241] FIG. 7 is a comparison

of thd®@¢#itoxFGclivhyvef 16 giBily8iamd! BisHEEe Fisisiotviaxinasaiwstin the
ol mantie cebdite. JEKQMapig.coldings valgsesdadmon LORAMA 15

in flat-pottom 96-well micratiter plates and reel, rGelBLyS, or BLyS/rGel

Wifeta kBaetPRCaEIREcalemRkid ARGl B 2p8 Bt pripifgstorm blot
amiydisresivg aradghdohio aetichlyvelkrafBiyWhidibobie delsnimetddated dar rGel/BLyS

ARARRUSEA DT R8 SRECHAR @%ﬁ%&?&%%&%%%&ﬁgfgﬁ%ﬂfo

mu using an ELISA reader. [0242] FIGS. 8A-8M sho
curvgeafi[Gel/BiyS7usiandexiaragainst tvakiousotiingniont! litefGslmkas and
8 -5 (8B), THP- HL-60 IM-9, (8E). MMLS (8F), MM,
R R ity 5k Hhatg T g S it R e el
L) Vel ity tenpm THirtER iuisrbice slririendve el sEadst- 15, or BLyS/1Gel
w;ﬁamuémﬂﬁnmgamr%ﬁsmﬂeﬁ%@étﬂ gé&ﬁﬁﬁ%ﬂﬁw%ﬁbﬁsf%e ||_5’ah§’§ided to
were ed In guadruplicate wells. r , S| 0 apbelin .
e AR B T RHER Wil R FpPRotomes
abintittree A nithrurspet d¥phowmemiddbSsnsadese was measured at 450

nm using. an ELISA reader. [0243] FIG. 9 shows the specificity of . i
rc;eug’?:i‘% IO i e RSPy S PRaSe BB e R FES LR SE R Mt geainst
vggihlines:oaEKID hantléudell [(BAS WerbiseadBy (BHP-108Me Blindlatdivttdivi-9

@Svreh wigeitehplateaankBlySorGelnCIRIER!s firﬁf?, BRI LYS, W sk,

added in quadruplicate wélls, After 96 hr 75 xl of XTT labeling mixture
Mg Ehiaadtd e )0y, Lttt rerelbinesinctbareisdds andtraribrp fet
bdthenSffectid plioiairesicieabsbriian e WaiBLgAwRhaisA50 Nmdtigiigi@vells.

.6 shows cell-f i is inhibi
on ﬁ?f%eéﬁlr é(}:fs@l}‘@:@fe&%gm?%é’e 3 agadl %eé%:ﬁyﬁ%q;g%g%%%ngg% els

activity o n toxin. To examine the n-g

insplpiad e swihpondnt ShehwecremBripsnetrisiehsesxinceatigniatesigdieistso nm

uaaldiadHoIan #aNHro protein translation assay using [3H]- leucine
incorporation by isolated rabbit reticulocytes. Inhibition curves for the
rGel/BRYY fusidh. t@xihasdibrativeriftatynvel et clisfOR 453 K2ihd BLyS

| re@egRe KB aRARS ety 6 At GelBlyR fusion IXIMAGRINShes were seeded (5 x
(MM1.S) and -resistant multiple

xamethasone-sensitive | MM1.R
AR DO S SOURTCHASB - BT OS8R RARYBLYS
mdiMMJirRamﬁdpﬁestmeEssﬁéde%(Brx?ﬁQB/mfe‘IleiiE&&ith_tﬂmmﬂﬁmﬂdded to
AR AEH AN SliP R RedF CHRLYSANE"S 399554 GUAAMRISALS o
wells. After 96 In, 75 p1l of _
absorbance was measured at 450 nm using an ELISA reader.

[0244}  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]-
leucine incorporation by isolated rabbit reticulocytes. Inhibition curves for the rGel/BLyS

fusion toxin and native rGel were compared.

16245} FIG. 10 is a dose-response curves of rGel/BLyS fusion toxin against
Dexamethasone-sensitive (MM1.8) and —resistant (MM1L.R) multiple myeloma cell lines.
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XTT labeling mixture was added to each well, after which the cells
incubated for another 4 In, The spectrophotometric absorbance was

measure 450 nm using an ELISA reader. [0246] FIG. 1]1,%1;%535@903547
mgvxmzi%olﬁﬁé 3eg)rﬁalted dose (MTD) of rGelBLyS. To obtain a MTD of

MNES! E?Layﬁhx AHOUS, GRRCSRIEAlIoNs! G5 S eiByS) WerRribisriadérta Ballo/Griter

mice for 5 consecutive days by i.v. tail vein and.the b i n
slaisantiarish ST AIREY SR A P i pogy RRRSERAE of
KT OMTFREGTLS Mo BR ESEHO Ne A N PURIE (BATHD hnopatpdfor another 4

FUSION TOXIN RGELBLYS [0247] The: prasenkinieRi Sconstuated
hr. (P FRSSHBIPIEITSEISN a?’é‘;ﬁ%%ﬁ%ﬂt{\)%lgeﬁﬁting rGel at the N-terminus followed by

a G4 agrtite tethenta therRksmaltessiedusiny a3 pHoga@inpTo obtain 2
extension PCR method (Ho et al. 1%?9)]@ fusionconsitstice f
M efptsh Bl{gyagt’e‘éaﬂ?tuc? ﬁ%’é‘cﬁ‘ﬁ‘ﬁ‘?‘%‘% ho | s]lT es&cr))afriﬁe%pETez + v_ectocrt? ,or
5 dransfaimedyinty EYcell wiD4od IESRErAIRhTHE ReiBTYE ol vie miee

weSXRiessed and purified using immobilized metal ion affinity
chromatography (Amersham). After enzymatic removal of the 20 kDa

His-tag, the purified rGel/BLySRigvgses:an SDS-PAGE as a monomer at
the expected molecular weight of 45.5 kDa under reducing conditions.

CONES TRE! B PV RIS 10N AT IRURETHEA T3 00D 6 03 BY RO NHOXIN
rGel, thus demonstrating the pre&&E3e¢B%Y¥ Both toxin and BLyS

comppaentsindhe-fusionaansteostdided & EXHRMPEREBI GinENGICAIENting

ACTIVITY OF. THE RGEL COMRONENT. TOX e a s
CRGEELVE 5B THE B S B (o b covercly” P
ovedpppenirisen RER et GRvee! 6F fUSER 167 Eft"né?-p%‘feﬁ‘r‘%‘.mréﬁo@%h% nethe
1i ﬁgayﬁl%iﬁfglﬁsﬂ\/ﬂwggfma !Qﬁésl ﬁ?lﬂﬁ%ﬁlt;ai(ﬂ‘)evﬁasipmmmfélmw& coli
IS material was e ell-free protein A ; m
AR e TR Resres i LA SR OMzcd et
iowefSntigrmivarsdoFiRphr Albukatberc Bdtwarnewsicaestyd HiLIcH e
thﬁoﬂxﬂ%gt&t%@aetl%é@g]ﬁ%%% laai\(/:l ?!%%%@%&%’aﬁ@é@fﬁf&t the mﬁgcu}m
suggest 1 zymatl Iyit wh
ww,&% gﬁéﬁﬁ;}%?@dﬁﬁfﬁf‘@%ﬂét°ﬂ%‘§%%ﬁrﬁ“? %I%%é@g%kﬁ géimilar fi ndir%{ o
aiMBsdRIs oo aplorSeanfor@efusion doneetietiog IEGIEBoca R Pefb) e 289 BLYS

ccwﬁ ) 2906/083901 B Cohia2@36/003547 VEGF121/rGel homodimer was
S

wn to have an increased specific activity compared to rGel toxin itself

(Veenendaal et al., 2002). Thesg¢laigppgigate that multimerization of the
rGel

BIOLOGICAL ACTIVITY OF THE RGEL COMPONENT OF THE FUSION TOXIN
RGEL/BLYS

[0248] The biological activity of toxins can be severely compromised when
conjugated or fused to other proteins. To examine the n-glycosidic activity of the rGel
domponent of the fusion toxin rGel/BlyS, this material was added to a cell-free protein
synthesis assay using lenciferase production. Inhibition curves for the rGel/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 rGel/BLyS was slightly more active that that of free rGel (FIG. 6). A
sirpilar finding was also reported for a fusion construct of VEGEy; and rGel. The
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component may allow cooperativity between adjacent toxin molecules, in
certain embodiments of the invention. EXAMPLE 7 BLYS, BAFF-R, TALI,
AND BCMA EXPRESSION AND RESPONSE TO RGELBLYSC_[7 249l
Th‘é]%ﬁggﬁé%ﬁﬁlventors examined the expression profile of the Bl y “H‘é’a“ﬁa" 7

; o e o ‘ o o
v%%ﬂé %?{Tl{g%%%g?fnﬁa%%&a%ﬁ% WA )ﬁéfeéﬁ%ﬁ‘ %&Qﬁ%@l&@%ﬁﬁ;@&% to rGel

ye | I’;lp oma cell lines. Thirteen cell'lines (Jurkat,
qeiSg T oL 602N RINFRSE VIBReHERTo SME AR Ighe e
col@lrhi SBH3, MiNO, engarpnia Hi)eexpeasaes: Bloxh andldAbl -  certain

emh%,ce%%t;r £ I@amng@n CMA were expressed in 9 exemplary cell lines tested
with the exception o Fleukemia cell lines (Jurkat, ICBM-5, THP-1, and

HL-60). [0250] It was next exa%@r a correlation existed

between the expression levels ceptor (s) and sensitivity to

rGeliglysy, BAGRampaei Nt Be VBlUER It HER R VS HESPERYRAD

against 13 exemplary cell lines incdrgimg. esikemia, myeloma, and mantle

cell lﬁg%%gﬂm%ghe s .Omegx!:% Ocv S&z%é% lz%%s@@n%?ﬂ? e BLyS ligand

calcu or eac?ffe%eltype. IS ratio (targeting Index) represents t¥|e
apthiffyhete e BIySOMpOnk S8 e SHEAPRYS b [Rkemite TS aMV R BRnte
ctiasaxideemuones! Teifedacyatree il Ioytap laBM. AI FBUM MBS GRS TRING .S,
=D, -1, HL-60, IM- I.S l. -
R e e s o ey T3S s ane
BAdIFiRedieser dACEPE BGEMY MeroP@xpredsht SampR cFA aresisela einthe

e¥epaddghlysersithvetaitee JiEeiBkpMandshaved rggatng index
between 7,000 and 100,000. The MCL cell line JeKo- 1 was found to be
the ni@258enditives teexGuiBLyS! (tdegetirigeintdstion1 DA GRiTEe Hresamession

140e o8BS Veere 4GS tdind adiieel comaiatian heveaniReRXRIesSiAkes of
levels of BLYS receptor(s) and sensijtivity o rGelBLyS. EXAMPLES

A O e PP PR TRROS8L R ePEE Rt R e and

nthelBtajScophponctiteat the fGal BlyS wWaSetomPalrBd wising rulactaikd for-gach

- AP H-B0:Caliings.hbe MRIONAXINH2 ol LyRifeMAPHIaied RSl of the

bindlng%activit to JeKo-1 cells expressing all three BLYS receptors 6

HEPLE0eNRS9ET Pe THIEI006 0 SR I IRIRSES A8t MEBTiothing B As
sumiterikedrio FHI60, Jellsut KBNSt NHY; kGBIBI0y BVai MOLbHdiH, $336/LR-5,

HEUEXPEESSING DL BARR: B85 855RRRethhY PGRLEH S M), SR Ko-1,
8353, and Mino) expressing BAFF-R, TACI and BCMA were highly sensitive to the
rGel/BLyS and showed targeting index between 7,000 and 100,000, The MCL cell line JeKo-
1 was found to be the most sensitive to 1Gel/BLyS (fargeiing index = 100,000). The present
inventors were unable to find a direct correlation between the expression ievels of BLyS

receptor(s) and sensitivity to rGel/BLyS.

EXAMPLE 8

BINDING ACTIVITY OF RGEL/BLYS
[6251]  The cell-binding activity of the BLyS component of the rGel/BLyS was
compared using intact JeKo-1 and HI-60 cell lines. The fusion toxin rGeV/BLyS
demonstrated specific binding activity to JeKo-1 cells expressing all three BLyS receptors
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SPECIFICITY OF RGELBLYS [0252] To assess the specificity of
rGel/BLyS against BLyS receptor expressing cells, we treated JeKo-I

c ith S itself free rGel, CTPIrGel (non-B cell targetigg. chsiigal
cg‘%?ﬂ\ééé?ég%xrerellBLyS. BLyS itself proliferated the cell growth whereas

V\rﬁg%&? Mﬂﬁ%ﬁéﬁgl éilﬁ_)ﬂziﬂgﬁltﬁn@m/f@ %Eﬁ&%@%ﬁlﬂmi ﬁ?ﬁ%@ﬁf&%t bind
rGel, However, rGe very cytotoxi -1 cells expressing
totﬁ?é’@%ﬁ%’f@@éﬁﬁ%%%é%%@ig?f%?é%?’e%‘%%lm LyS showed a
shift in the dose-response curve in rGelBLyS-treated JeKo-1 cells but not
in rGel-treated JeKo-I cells (Fl(ﬁwwgddition, pre-treatment of

BAFF-R:Fc, TACI:Fc, Qﬁﬁ%%f@l@ﬁ&g&%‘%%oxic activity of

rGeI/%%_gS in JeKo-I ce ut not in rGel- and BLyS-treated JeKo- | cells

(FIGIO23R). Thesssuatusmrriichatt tHa Mo perssi Chie dregror expressing
cdlﬁ,e'bELtyéit&pﬂﬂeds%o&Hth}i‘SBégémm{,rﬁediaﬁed:ctﬁ“}_ﬁdﬁﬁli(xnprﬂ&pqﬂbamgeﬁng
cﬁpagc%%%@ 2 5}B?ﬁéﬁﬁﬁfg%ﬁs%g%fg&ﬁyp%ﬁﬁg@\@e'Qexrg%'m&ags non-B-

cellular cytotoXic effects of the fusion toxin. EXAMPLE 1

o\ RIS CoRR O G B Feb et v SO G ebiridriPieveey pOeV/BLYS

whordey hehdAid M CIR (ClRdelid diyie {820 didn BT Ralizegw@EaIB Gy $) was
detected using rabbit anti-rGel antibody. The rGel moiety of rGelBLyS )
was UBS8lved Miccttapresmod - vt ctbeisedfe siifh Bxpestpetgspase curve in

rOEIBIB)Y Re il g ARIMORHH Blingothat the dusiantrdn réapd By S magapadalition,
of efficient ¢ inding t h.BLyS hinding tq the BLyS receptors for.

PR RB AN A VLR o (N ol b5 In A o iy of

rGRYEIEES ioflgBid-deBe iyt BVt End R ieasl GERGELBEYS BR). These

dﬁd:@%miﬁﬁ RAT %WM&&Q@%‘%&;I@ GﬁtﬁprMBEy\M@b&E t{ﬁe&ymxiqecepmr-
effect of rGelBLyS.was assqciated with an,apoptotic mechanism, JeKo-1 .

SO o HEDE ORI A0 L8760 [ RE& G0 BRI RSB =

madietirgaharcalbikocytomidonretnaishy desfar apoptosis by TUNEL staining.
The rGel/BLyS-treated JeKo-1 cells showed 34% apoptotic cell death,

whereas rGel treatment did noERSNE &pdptosis (FIG. 14A and 14B). 69

WO 2006/083961 PCT/US2006/003547 [0256] The caspase series of
proteWQWﬁE ] L

P
process. To determine F < o%‘a ivated in JeKo-1 cells

durini$3&é1B Llpsrhabiveb ik Bshvas vetestadniniad takbitleatizgel gptibody. The
rGAIRGEE- 3ra0eIEE BUREL Be-RRYY PR R0 srIRAIMRE #Re {RARBIsure to the
r&ﬁﬁ%%‘u\{s\, Iggrgé_x}éga%é(%}?ajt Ql?éj é}go%fﬁ:%%n rGel/BLyS is capable of efficient cell

binding through BLyYS binding to the BLyS receptors for rapid internalization and delivery of

the rGel toxin to the cytoplasm and nucleus of JeKo-1 cells.

EXAMPLE 11

EFFECTS OF RGEL/BLYS ON APOPTOTIC PATHWAYS
[0255] To determine whether the cytotoxic effect of rGel/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. [4A and 14B).
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on caspase-3 and PARP cleavage whereas treatment with rGel/BLyS
resulted in cleavage of caspase-3 and PARP at 96 hr (FIG. 14C).

I\/IQ)IK 12 SIGNIFICANCE OF THE PRESENT INVENTI’?’N[&%&ZJ@?M?

iCan essential growth factor promoting peripheral B ce
dGV%QmTenmrBeegmoﬁmm@ aycckieeis of Bl ySaremediatedodyhe

three surface rec rs designated BAFF TACI n
ce]&%mag}gﬁcewgfseszogg %3 (\INII-I Iﬁ éIce% J%‘Kol ceils

ow an ran ?L Laa |et 1992).

dufite sGdEporsisdggdstdiaieBiy Svappeniad He e&m’e@ee@rf W\rarraéreand its

suRAR TN AP LS REFINERR &G ARy, qe%ﬂﬁﬁt&eﬁﬂ misqfrﬁaaem withfect
inherént’resistance to theragfeutrc agents. T, ﬁg# g efare chose
/Gt T

ongapgsgg %IP@&II‘I g I’Fd’gﬁﬁ s trg g%efxc AE sulied 1 cleavs C%e of

toxin to tUm

caqels tupt@ddiRgiditcn (itoretoh.the receptors for BLyS. The inventors
chose the rGelBLyS orientation over the BLyS/rGel orientation for the
fusion construct because unpubisidaidate indicated that an unhindered C

terminus for the BLyS molecule was m}ggrtam for trrmer ion and
receptor recoéﬁ%ﬁﬁﬂﬁ@@&ﬁﬁw SFNHNVE Iﬁ[{@reel fusion
conguzat haweySanfirneed e gdaseh\fauongrmgegmbrﬁﬂ) Bogfitevinpment

enii € lular SXRERSSION 18MeISPEBEYS recept
an?eoéxe C%'I)Igﬁé sengﬁﬁt%%?ge}g%% the preserﬁﬁﬂven% e>S<a ggcfgg;);s
|ve

de@ﬁmeéwﬁé%&é@% R (homBsenEtapgils
Lasdluesnf r@eiBLysend e sagain starBiogs dppeasntedit mggsmﬂ Udlineriable

a]t?e%emlﬁ d’ﬂﬂ'%ﬁn 1@{1‘3'%%@%@&%@9 s'mr? MR ARIOMSE M resistance

ymphoma cellTines. BCL-1 mouse B lymphoma cell lines showed the

to FhpFrSTHAraEty iNcREXPTETOsDE)TRERR kA BHEY e@@orr%e&@reé%r%ﬂaft’r the
spBRGle-§gols havese4 8A0: hindingrsitiiceliprebengamiMs et ohsherS@ders for

3I§I§g SIte/Ct%IIs -IIxh gerﬁggggm%?e%a&g INI&:CI:EI;I% ‘}réﬁ?é?&de%tmw for the

€ related to the total BLyS receptors. Three MCL cell
fubisas¢oeret bsepesmmalwh%)ieﬁpré&rﬁﬁ Mmﬂ rebderpd, fgresmigpa for the
BIEIRoigNaenslibeto fherkcelBliv and-showad targedin untiesstudies with
hetwee 100 00 ere S, rant I
Ay %‘I/Il/e %ZIggg%aIrrIgsmﬂ 9}; ween 2 al 4%\%ﬂ%§8§g%%}§%a% 9 cells
exprﬁﬁ%ﬂ" thiiee AREAPHAESTAI B&yﬁaﬁéﬂeymsewhme FBUBP REDIIRRIEL lirels of

- _the expressign on JeKo-1 essed RT PCR JeK ion
S R e s R B S
lemebstiBhnsitivel titsrBetBlepeiasy gedi ngmn@r@we 160, vdoys Aﬁr@ﬂ?d%ﬁaeérrfiﬂ

adIRS, FRNanRACRUR WEke Merliesistantde: GaliRieS apddae) liﬁ@lﬂe cell

he inventors were un eto { corre IOﬂ '[WG

lygyrmas g BORIE %f@ﬁ?%’?@c%%%fﬁ)a%%g § %utsw y %HIIE?E s Shgpowed
theXdidsteiat ghififey entesy (RO MG otrkmiging of (BB m@rmdtrr@g@carfd m@s_have
4,800 binding site/cell whereas IM-9 cells have 3,200 binding site/cell. The responsiveness of
BCL-1 cells to rGel/BLyS may also be related to the total number of BLyS receptors. Three
MCL cell lines (JeKo-1, SP33, and Mino) expressing BAFF-R, TACI and BCMA were
highty sensitive to the rGel/BLyS and showed targeting index between 7,000 and 100,000
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 approximaie to the
exprassion on JeKo-1 cells as assessed by RT-PCR. JeKo-1 MCL cel! iine was found to be
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cell lines to identify mechanisms which may account for the divergent
cytotoxic effects. The inventors observed that rGelBLyS can rapidly
intemadig@dpig most sensitive cell line, JeKo- 1, but not Grantarhkbatas7
not shown). This result indicates that rGelBLyS can internalize into

thiekst bapsitbraftereiriting (cuBtiyg iedeptors0ind)dahventMCiGellthngs, (Granta

51]@@1'51\11}41% 5&?'%4%&8%@@@1&%%&@@&&@?%{@ si0anck Martig.eall
d%em phoma (MCL) is a distinct type of B-cell non- Hod%kln lymphoma that

BriaPHett igBd By n EhHAR RSP B EIb GIC e arBIHE SR pEns vty
t(ﬁﬁ}il;mtﬁ&}&mﬁﬂ&ﬁﬁﬁéd riiffand oxerexpressasiaychi Dk1BGonBantizeatwo MCL

SYIROXICH] Eﬁ&é%ﬂ%ﬁfsn?ﬁ%ﬁ}%%?daﬁ?&&%@h%9&“91%%&%&98%&% The

Leonard et a CL remairis the most thera utlcally resistant of

Wr@ts%ewmﬁd%mmdﬁwm@& @P%fw%m ceftiige, Jeko-
1 resisiencesah MCI(Decustehbohe MpihesapindgimetiaciCalas fntaenternalize

i oeﬂr%E gll?‘ BRIOSG g%’%%ﬁalrcce%l? %l ft@q tii@%%?%ﬁﬁ {Qq tEi MCL

efu5|on toxin rGeIBLYS Is anexce entt erapeutic agent at least
C?BW@%I%EMI%Wﬁhoma that is refractory to most current

che apy,regime 26 elo Il

neog}gsg hatl\l/Ie arglclt[gr?lzgcg) g\}f ?n%xpénﬁg%lr?gigplazrgac@e S ?%m'
Hisothernaha is ah@rafémaﬁdsbmem%rel@@@pmé BerpbelvgbhamnisprkRsstypic, and
CM@E@Sfe@ct@@n&aie@t@px@m%ﬁﬁiamishe@mbﬁe@nm I\Ay;&&mc therapy is not

exame sone ensitive. cells 1RE

ear
o e e BRI ARG NP RS 11t PO MG fegpins the most
theeapanticalis senidant sistamB vl mmééﬁéglw sth’@wﬂq@@f‘&l@wbjﬁmw al., 2000).

Tﬁéf§€$§@£&hgﬁ‘9ﬁh§rﬁp%ui}&@%@£§tat ; eﬁﬁiﬁmsmﬁésdm&@%w therapeutic
resis eres OrS, 10|
oot o BB R A G B PO FRI R TS S i

ae quiathieste fisithpeutis r@iB L2y Sl SOrvalersls oftBOYmMdoRGeliBinySaT Hat is

1BYEBIPES ndls-inupdibabRarenial medphalan-sensitive RPMI8226 and
-resistant 8226/LR-5 multiple myeloma cells were equally sensitive to

rGel (209)elgubifl8tyydspechiielyisbui-ndl teopBaiBhat S (BregrsiusdliO;lonal
SFaRaEIEMGIARIAM, HUSNdIERIRSaE calluiar {&%&ﬁﬂ@%@s&ﬁw conventional,

examethasone does naot appear to result in development of

highsdestebEriitte tHIHTISIEN Hokif 1B HrsPlSsinrend Bdhdiadrserdriene-
sénsithel phalen dodsrdppeattoftesuloin ddm&eiﬁﬁmmtasismsmmmarmnoﬁnd

MRAIRGAAR. Rignah HQ&%‘H&%&Q& S RARINGP ‘ﬁ"&?lﬁ%%&?%%@& of MM,

mechanism of rGelBLyS in both drug-sensitive and -resistant cell linés. 71

e 269%9@8@@@?@@@%20%‘/ Wwﬁﬂ%ﬁ%&@ﬂﬁ&fﬂﬁ@m the
inndicatefdtat te |ﬁ%&ﬂ$&§b@%s@ﬁﬁw(ﬁiﬂtﬂ for the tiestmeniabaiRgasl] lines

Il | ifi
Wtcr}!'g @tlgaﬁe ort e sped 8‘? ?%e Clvga. s t%%%gnn%}f t (If %Eeg e%’ es 1gven‘£ors

targ I|ga elivery of toxin to ssmg one
algp (Eqaé Srfpearental melphalan-sensitive RPMI8226 and -resmtant 8226/LR-5 multiple

myeloma cells were equally sensitive to rGel (200 versus 280, respectively) but not to

rGel/BLyS (10 versus 110, respectively) (Table 4). This indicates that cellular resistance to
dexamethascne does not appear o result in development of cross-resistance to the fusion
toxin 1Gel/BLyS whereas cellular resistance 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 MATERIALS AND
METHODS [0262] The present example provides exemplary materials

and methods for use in the present invention. Materials [02%% g[e PCR
reagen?s BRIN isolation kit, and reverse transcription (RT)-P Rttt

all objgiged fmmﬁéﬁﬁhmeleaﬁﬂi@ae QE&?R%!%‘LS@ @agbgdf&iﬁiﬁag@or the

enzymes_were purc ased. from New England Biola éBever;/%y
et estef pLSHRLRE Kt W BB e R SRACE R AOFHRST éaer@%)as 2
BacteriibsidaiosiipEfebactéslnleex plassiano mmﬂindsp&ndr@oﬁm Ramé of the

re%g{%gkmag@gEK) were obtained from Novagen (Madison, WI). Hi-Trap
chelating HP resin and other chromatography resins were purchased from

Amersham Bioscience (Uppsa%w Mouse monoclonal anti-PARP
antibody (Ab), rabbit anti- cyclin i ang goat anti-[3-actin Ab were

obtained from smmmmmm@m 1@3@;1@@ Rabbit
polyc antjsactive ¢ ) as ased fro nees
o A B A A Sl B P e
ﬂt?d%é?%f&@?ﬁ%@i’sltlve cell line, MML.S, and reS|stant cell I|ne MM!.R,
were kindly provided by Dr. Varsha Gandhi (M.D. Anderson Cancer

MeRig§s Houston, TX). The plasmacytoma myeloma melphalan resistant
cell lipgxe8R261uR ¥R Wag iR NKONKIAM P YD hnVillia rs RalienitAsiz oA PCR

ancer Center, ycso (Phillips et al. 3) ntle cell
S A TR K0 THEd (BRI A e i i Cr S epames
W@md?yrphm &drbyiﬁ)’f Haelshé@nﬂvhsr@M’@deérM GO L prtification kits
welRUsHRhed 20tk RNk AL 9t aleng0Ha Y lﬁ@éﬂﬁ%&ﬂiﬁs , WP el Qrpression

9,,RPMI 822 M1.S, MMI.R, and JeK-1 cell lines were grown in
ofs R B4 %ﬂ?ﬂ‘?&ﬁ‘@@“ﬂﬂ%%ﬁ?&‘as“’%? SIS et fadson WD-
héaumnvaelivagdd fetsih bod rtbes eherm{EBS)h il 80iumwsienyperisitlifomnthitgBam

BARLSLr M'@w@d &Q@'%ﬂ%@&fﬁf'&dﬂ?ﬁ@hﬁnﬁ? M’I é@n%orabblt anti-
medlum ( CC) for RPMI8226/LR-5 cell line. Granta 519 cell liné was

WW%W%@%W A 25 YR NPT AR HEHRIRIR R lpg4Santa

dnm@namm@d@m&mﬁmsew RespAB QL RORS/HBAMId from BD Biosciences
sPag}'c;gS@gp&OOSSM (FBS), 100 units/ml penicillin and 100 g/ml
streptomycin. SP53 and Mino cell lines were grown in RPMI 1640
medium (ATCC) supplemented with 20% heat-inactivated FBS, 100

CeHitw/en lspd idlllinttanel 100 sg/ml streptomycin.
[0264] The multiple myeloma doxorubicin-sensitive cell line, MM1.8, and -resistant

cell line, MMLR, were kindly provided by Dr. Varsha Gandhi (M.D. Anderson Cancer |
Center, Houston, TX). The plasmacytoma myeloma melphalan resistant cell line, 8226/LR-5,
was kindly provided by Dr. William Dalton (Arizona Cancer Center, Tucson) (Phillips et 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). Jutkat, KBM-5, THP-1, HL-60, IM-9, RPMI 8226, MML.S,
MMIL.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/m} peniciliin
and 100 pg/ml streptomycin. 5 pM melphalan was included in the RPMI 1640 medium
(ATCC) for RPMIB226/LR-5 cell lime. Granta 519 cell line was grown in DMEM
(Invitrogen, Grand Island, NY) supplemented with 10% heat-inactivaied fetal bovine serum
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Construction of the rGel/BLyS fusion toxin 102651 RNA from JeKo-I cells
was isolated and the eDNA encoding human BLyS was amplified by

RR&BQ&%&M%@& the following primers: BLySf (5'-*3"): PCTIUS2006/003547
GGAGAAGGCAACTCCAGTCAGAAC (SEQ ID NO:22) and BlySr (5'-*3":

(P%%C %I&I%EE&%%J%’%EB@ gt?‘e%@zﬁ?ci}l@g@ {nehngidenekak were

A rGel/B yS fusion DNA construct was generated by the splice
grawrpap%’ iétheROEL S RyRIrEISERh IR LRt TRt Rt 6 > 100

ukiSiRg PasiantirendadingyregieaditiyeiBLyS and recombinant gelonin as
DNA templates to amplify individual gene fragments. To construct the
rGeIB g fusion DNA construct, an upstream OE-PCR fragment encoding

S K stlon sites was
amp ngﬁg(%@?mls%r 3?1%%?‘16 e%’acomi%lnant g eﬁm uslnI(_‘:f(S
wHse @h}gdrﬁmdeoiMe RinTs8 PEsegelfghe  following  primers:  BLySf (3—3')
GRA8RLEEAGHATEE GGG MR ECAGEACGHCGREANCLB CEITGCACAG )

TR ELT R b B o P s ot A R A

r(&ﬂjawﬁgf@mmem@@m feaepaiehbe oo ditice 2GS nikesiandaR (OF-

IGHRL RN 8 1 00BUP AR QTN Rk ERTRe! B R roetNer WNGL i and
rollgonucleotlde prlgﬁrs BLySfor, (5'-

5 (TR TRl o e S efasR o Mg ot

ﬂ&ndﬂal@E}févﬁmom DNA construct, an upstream OE-PCR fragment encoding the

eﬁér&%%@l&%%é&%%%&%ﬁﬁ dnl Sifef\Rds %&ﬁc@%@fﬂ%e N-
NO:19). The upstream and downstream I%fra gm thés were tg%%
f%g@aﬁm%og%%r%%?ﬁ%éﬁ’éwaﬁawa B AUmER AP EHOT
(Bt sitg GARNTAGOIYIDUGIEOGAE OB S (RPRIHEFOCANG BUpS e TGAGC-
sflagiingine R raandRinadhisee avanecdbe feaReRriragmantwes. s, . SEQ

H& urified and cleaved with Kpn | and Xho | restriction endonucleases and

Wd%eﬁwm@wmﬂmsm@&oﬁ%ﬁ%mmd% B dd @
rebFipiametanio (e ltkdn seriptiopidicoftnel e RByR sertedsfusithn gégrendibeide

I}ﬁ%?{' &%ﬁc@e&?Lyé@@&%&a@%@@Eﬁ%@d@@&%%&lﬁ%éwn@ﬂg i)

an correct fusion constructs were transformed into Escherichia coli

NetrHier AR BEYERS) for BRERSRrEsEGH T the TR AR TR reddioh3
sandimdetion The GetBdaySata Howalti(ROOE-BaRt ériahealonias thanstassaabied

ad’ '5%159?18@1@@&%5 gfﬁg%:rf %@k@'—%ﬁ] 4 c{&‘é’ eﬁ Geregin ia g%ﬁ? of

m containing 4 5%‘5 am icillin an 30 g/nil 73 WO 2006
opgeryelesido TS X7 Teakenmyein arBve tnkirggthe in a@tﬂaﬁeﬁ%éﬁﬁaﬁém)
~ Tat ZfafalrmURTBngaﬁtewaé cpﬂﬁﬂ@s avareldien dﬂutenph Toenwitkseshdstiction
| {;ﬁonuc as%‘%% '%”19 “t'g Band.qown é%’cé?o 53% ?\?7%Ji}ﬁ ?tq’tﬁizés the
e cultures were d With Tresh LB me i
T7 promoter for the transcrlptlonal control of the mserted fv.smn gene. The fusion toxin
rGel/BLYS gene constructs were verified by DNA sequencing and correct fusion constructs
were transformed into Escherichia coli strain AD494 (DE3) 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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ampicillin and 30 .ig/ml of kanamycin and expression of the growth factor
fusion toxin rGel/BLyS was induced at 23C by addition of 100 gM

(}J;srst}' -(3 D- galactopyranoside (IPTG) overnight. The,cellswere. -
ecte by centrifugation, resuspended in 40 mM Tris- HCl?pH 8), and

kmaﬁ@anﬁ 80@)’@:%@'@&9& Qfsﬁﬁ@kaﬁéaxéc{{aa@ﬁﬂ@gem@aﬁaé@ GallSres were

wer hysical.disru Bead Beater, P
e B o e on AT R oo Aot €
3ﬁﬂﬁa&bmmﬁ@edlatcam;ﬁﬁ0v&eg dﬂutaﬁsmr viitie flieshl KB noehitratidns of0 a@lun of

| a&%ﬁﬁiﬂl L%Qts"ﬁgz%n (J'd?t %%9 Ls?z!;}g JP%&%%‘E’ %@{& 'i‘ﬁsT&?%xm

elating HP r Amersha arge W|th 200 mM Ni2SO4.
@eltBarb wagsvdaisadvith 45 TaMPY rigdditenppf 8)1%du15bowwé@ﬂm p-D-

gﬂ@&@iﬁmﬁ% MM idazaliameelitedwitbAlcrdvby Bsrfukiabh Skafkgended
%g)ﬁ)%% 3%1?85 %nln §OO m J idazole. The rGelBLyS containing
\Were p cf'eéwzed ito dialysis buffer containing 20 mM
Tris-HCI (pH7.4) and 150 mM NaCl. To remove the histidine tag, the
PifoiiBkiph d68{@/BIY8 containing histidine tag was digested overnight at
room{8avperakorecwithcratd rbin anteetrarokinas énEiGe N by agesiyall fieruption

@R seaciGRpgieinmnd.he §Qn‘fé?ﬁﬁy5tt%e§@9, e MRMRHI DY R8s were

exchange chromatography throu Sepharose Fast Flow (Amersham)
S BGRTIE BH O A GRS TP SRR SN, e emnacant vas

a@imtel sh aﬁ@()mlhé@pﬂhﬁaﬂ e BBdsdSonanipicapaie filieg- $1Brilézad(Amersham)
FAgUPIee, 366 IArRE @ A e ARRNRIS AL FGRBRLYR 98 ok :fﬁs%é?%ﬁihﬁ and

résence of rGel toxin and BLyS components in the rGel/BL usion
SR AR NECh AP SRSEL FI A BRGS0 SIS P SE RIP R 0

mOdruio nsntdnirif SO0 @il Bhidsy ¢k .g) Me&%pﬁﬁ&ﬁdﬂ:&ﬂﬁzﬁﬁ@ kvere pooled

A8 &1?1{%@99 A%?}E?@Q&f&tk%%ginﬂ REIRNES %9 ﬁ(‘:’l[?g %E MHE To

(Milipore Corporation, Bedfor overnight at 4 erb er 25
TWCFF@ W@}‘ﬁ)ﬁﬂtﬁsﬂlﬂ%@%@‘lﬁl%iﬁé t%%%%ﬁ%ﬁm‘?ﬁéeﬁ%ﬁas digested

ofRatiaht anessveteyacked Joth lrhombinatisHnstiarast Salike I(JT)B@m) The non-
%%’E@'Bﬂ&%{%&‘ﬁg igtkﬂa'%s%ﬁ‘d then.prebs o‘(r"étci‘bg‘%%%%%%%gc AR oy

oat anti oat antl or swain anti-goat anti

t%é?@bé&%@%ﬂ%%ﬁe‘%@wﬁiﬁ@%%h@@ (BicdReity caporaiRmiady HepugheRive-
s@%alwre:nm eavisdididy e HarRAcHuelEDISINGaabies 1a0 OmlibuliRmlized,
lslljg%d Stowg %33961 PCT/US2 00610 0 354 7 ECL detection
agen’t mers harmacia Biotech Inc., Piscataway, NJ). BLyS or
recomblnant gelonin were used as positive controls Data are presented
Aasiiné odleievidBdenSsity of protein bands normalized to (3-actin, The
intenﬁ]@ﬁ&]f the bmsﬁlwagespyamjﬁ&bh@iﬁg and BLyS components in the rGel/BLyS

fusion toxin, the final samples were analyzed by 12% SDS-PAGE under reducing conditions.
Purified rGel/BLyS (5 pg) were separated by SDS-PAGE (8-15%) and elecirophoretically
transferred to PVDF membranes .(Millipore Corporation, Bedford, MA) overnight at 4°C in
fransfer buffer [25 mM Tris-HCI {pH 8.3}, 190 mM Glycine, 20% methanoll, 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 (Bic-Rad Laboratories,

Hercules, CA) were used to visualize immunoreactive proteins at a 1:4000 dilution using
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Histogram. Cell-free protein synthesis inhibitory activity of rGelBLyS
[0269] The n-glycosidic inhibitory activity of the recombinant reel toxin was

as%%si’(gg(}gggkpa.req to that of th.e rGeI/BLyS fusion toxin. TQ‘%TJUSZ(}%/O%% -
toxin-induced inhibition of protein production was assessed using a rabbit

Etﬁﬁ'%lgé%ﬁ Iaaie: %@%s@iﬁ%&%@%dﬁ‘%f%&%@w@: O0I€9BLYS or
Madison, WI) and as dfeéﬁ_cnbed_prewouslyééHale, ZOO%E%I%/ rece%or .
oS TR TR oY HE P 809 Yo TS e JRte HRe R SRt BINARE
ofptiitin dfaifie fustoditedir rGetBh yThe Jattasityaotlihtl bafdceltssvenstified using

'@m%{lized onto. poly-L-lysine-coated 96 well plates (Becton Dickinson

aﬁfvaré, Franklin Lakes, NJ) at a density of Ix105 cells/well. The plates

were rehydrated, blocked with 3 % BSA, and then incubated with different
Cebrfcenration syokheSe iBihiRor a@ieitinod kGtedBbyffer (PBS, 0.1% Tween

20, 042698 SA s paimasidin inhitors mpbitues. Iafecoveiinmh rerhtogin was
aWkedneuhated with. alshi-antkigelgnisuprly clomnal Tantibady-Her-dahakibaion of

room te %rature, waghe%d 4 times#iy\r %g&(‘)l’ %Q /gggeigsgaBSSO.%%% 4 by the
Pyeen 207 ?.’f%’@@fi Bndthen 1001 of pero da e-conjué’a%eapgoaf y
manvtreibist @yonaeagiatisoniWibrrb asféesovibedarcBarihyalte, VAYwas

added to each well. Plates were incubated for 1 hour at room

B%Q%%?%%ﬁ@%@@%&é%ﬁ%T and developed with

tetrarpeipy o » Sgﬁ%tﬁ'é%@tgeé%m&%%%@ﬁ%ﬁ%ﬁﬁmﬁmws,

measur WI entra vViax Instrumen olecular VICES
5%%9&}@%?- %f%@éﬁ@%ﬁdwwﬁk%, BRARE T8 B el plates (Becton
Divkimessiorbwarydtienidicdlkkiee 30 27 3] dositm i esHdnadiEBiel STBAREeR were

éﬂ?&dteéﬁ@l&@é%@% a35888edA #3nCRLIINES VAR YRS Rnt concentrations of
transcription-polymerase chain reaction ﬁ_l;gﬁ%%ﬁ) analysis. Total isolated
e

reaALfrO oF TS ORI Syrt Orirér SrahtPCHRAT Ao
teimierermuvea sA funphifigdhby RER wewsingudpedifieifrimbbg desigakdito polyclonal

' ' o FE7R: 5
ORI8O0
Thigyy PRIl aB&A 2eoBihea ABPH wasstmadasscarduerics. 2pat \argrrabbit 1gG (1

1261083464 BGEAURROREMIPRAAL CYIRIONIS: AN LEGEUREY B A were
iftc?oi—é)nﬂfe““ve inhibition by free BLyS or deco%/l receptors [0272] To examine

BISR aROY R EPTLIRR B E o RGS SRt BB Tndd daviiersd with
teteihbthytbeeidiseadeitk(G X08ee| | Shwethtimn flt 450 ttomves -wvelbuid retibeB pentra

MR SR BeslanRIckinsen) Baduseilsellar (Ge/BLYS were added in

quadruplicate wells. After 96 hr, 50 NI 'of XTT labeling mixture (Roche)

was added to each well, after which the cells
Deteciier of BLyS, BAFF-R, TACL and BCMA expression on various ceff lines
{0271}  The expression of BLyS, BAFF-R, TACI, and BCMA was assessed in 13

cell lines by reverse transcription-polymerase chain reaction (RT-PCR) analysis. Total
isolated RNA from 13 cell lines was used to synthesize the first-strand cDNA that in tum was
amplified by PCR by using specific primers designed to amplify human BLyS (313 bp)
(Schneider et al., 1999), BAFF-R (256 bp) (Kem ef 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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incubated for overnight. The spectrophotometric absorbance was
measured at 450 nm using an ELISA reader (Bio-Tek Instruments, Inc.,

Wial%ct)z%léém&];gi [0273] To assess the specificity of rGeI/BLy%quﬁ}a& ghluys%'f

recepfor expressing cells, we treated JeKo-I cells with BLyS its ree

Gﬁ&bﬁ@TEJﬁQ@ WW@M"&W&W@%QW@; Hae Iﬁlygsmo Becoy
. reegei were added in quadruplicate wells. For competitive inhibition
assay8? THKGrd setisnwdre ceodatiG LB ial) tf fadmiemeawellcell lines,
icrot e iekins re- it fBLYS. 5
o o1 %*?%%%fg/%%%%é.@-%?%é?‘%%l%%ﬁ%%%ﬁx S B e
kinses) Ard aHe e or Bl ESor Feaadtsd immaadaeiisetrells. After 96
hf]lﬂﬁﬁm pﬁcamcmusngr?tﬁmazzmm;@fw@ QMBM% imﬁ&g-&wa@eh%&% cells
. a (MCL ine [0274] The JeKo-1. MCL cell line was added to
G e AR BT %) ) 1 e

apEldRdatradatBioatel nstrmmensnMerGEinopIB0VM rGel/BLyS at various
time s were then placed.qnto slides using cytospin (Shandon, _
o R R R e A —

cgiip1@entieatéd cleBatibnelidtivigly Bl Gisetdr {660 Gel GRIGIGRh GeOntB\Vt glyeigeing

T T
Wi , and.then fixed_in 3.7% formaldehyde (Sigma, St. Louis,

STEPS i LT B A e DB B Bk L R PRS0 el

migertithplatpeieiabibiddrfon iy ineRBSdtntaining BL3% TUitdAOKHDR, 10

ugvm@%bpeﬁ;ﬁw% Wih PBSaaadkblogked W oPBCARRIANA0AE0 Bt then

or 1 hr at room temperature. After a brief wash with PBS, cells were
TGS/ baterr hieh Hsabbitas arded i quadvensealr arisody diluted 1:500 in PBS

containing 0.1% Tween 20 and 0.2% BSA for i hr at room temperature.

h@@x‘lﬁ:%fﬁ%ﬁ@e@ﬂiﬁﬁiﬂf@@@ﬁ@-fﬁ%@ﬁ%@i I3hHohid (WEEN.APHRE 15
min goghicupaéedrwithyac ko0 shtian AhE T ng%%%a%bitew&mber

i cantaini /nil,of propidium iodjde (Pl). After. thr shes
o g, AR S B RENal BY RAe iToEE e g v
Gy il ast wwenniEns SABoormbentinehetiomlidSlidesaetestire (Shandon,
e i e it B o 10 o
. Jé er ny.). etecjuon 0
o B e O P R ] Mg R m b BO e
mEh i O NG T N axedyd Poedyseits R piobiberlfied-inch % ieneldehyde

(eidedior baly xsmersontatnlh welk (AmReL SidssNUNELALAXI03im pBS.
Cgﬁlls,/well and treat% with 100 pM BLyS, 100 pM. rGel Ooé%%/!rGeI/BLyS

SPETa 80 BRSPS iRy B R SR A dh d i ) washed
thegigldignes with PBS, and blocked with PBS containing 3% BSA for 1 hr at room

temperature. After a brief wash with PBS, cells were incubated with rabbit anti-rGel
polyclonal antibody diluted 1:500 in PBS containing 0.1% Tween 20 and 0.2% BSA for 1 br
at room temperature, Cells were washed three times in PBS containing 0.1% Tween 20 for 15
min and incubated with a 1:100 dilution 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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using cytospin (Shandon), dried and then fixed in 3.7% formaldehyde
(Sigma) for 20 min at room temperature and followed by a brief rinse with

PE\§0 %@A}@ygg{e then permeabilized for 10 min in PBS contgiiRgsthed@:sa7
Triton X-100 and 0.1% sodium citrate and washed three times with PBS,

pARGGIQelsgapdti PBS containing 3% BSA for | hr at room temperature.
Fixe@rals wergoptainedrayitirinsibgafddaihdetaotd d‘ik"itl’(lifi@kheiyd Adpeling
rEBE] WS PRGNSR NG TOUIISED JRUNRIAIITLAR 16 well

analy &% uorescence microscope. Western blot anal si:q#%Zéq] 100
1Gel,

champhexliten i eHeloprlsbyBLans Bretb aini A8
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manufacture, compositions of matter, means, methods, or steps. 83
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pokeweed antiviral protein (PAPS), saporin, luffm.. Pseudomonas
exotoxin, and momordin. 8. The composition of claim 1, further defined as
being comprised in a pharmaceutically acceptable carrier. 10 9. Th SLLP
composition of claim 1, wherein the targeting polypeptide comprises the
amino acid sequence 134-285 of SEQ ID NO: I. 10. The composition of
claim 9, wherein the targeting polypeptide comprises the amino acid
Weglrermce SEQ ID NO: 1. 11. The composition of claim 1, wherein the
targeting polypeptide comprises the 15 amino acid sequence of SEQ ID
INO:2. A 20MhesteiMpOSioI oL @dmEingholgit pidaargiting pofypelstigan of
comprises a polypeptide that is at least 99% identical to one of a) through
Rlysanend/migis b done sasstoptdhearactios FEst thesgpsu e GHaRitH ol tReptide
amino acid sequence of SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.
COMBESCT R CBIMSH 6F dFafh tBe Witeres trs R iRt po Rpeptglédes
comprises_ recombinant gelonin and the targeting peptide comprises
COmRRBAgite f?%%&f:SEQ ID NO: 1. 14. The composition of claim 13,
wherein the fugionﬁ)rotein comprises the amino acid sequence of SEQ ID
NO: 1@)’. 85 SEQ 1D NO:t;

b) amino acids 134-285 of SEQ ID NO:1;
¢) SEQ ID NO:2; and
d) a polypeptide that is at least 99% identical to one of a) through ¢) and
which binds to a receptor selected from the group consisting of the amino acid
sequence of SEQ ID NO:4, SEQ ID NO:5 and SEQ 1D NO:6; and
wherein the therapeutic agent is conjugated to the N-terminal region of the targeting
polypeptide.
2. The composition of claim 1, wherein the therapeutic agent is further defined as
one or more of a cytotoxic agent, a chemotherapeutic agent, an antibody, a cytokine, a
pro-apoptotic agent, or an angiogenic inhibitor,
3. The composition of claim 1, wherein the composition is further defined as a
fusion protein, wherein the therapeutic agent is a therapeutic polypeptide and said
targeting polypeptide is positioned at the C-terminal region of the therapeutic
polypeptide.
4. The composition of claim 1, wherein the targeting polypeptide comprises a B-
cell targeting domain.
5. The composition of claim 2, wherein the targeting polypeptide and the cytotoxic

agent are chemically coniugated.
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6. The composition of claim 2, wherein the cytotoxic agent comprises a gelonin
molecule.
7. 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.

8. The composition of claim 1, further defined as being comprised in a
pharmaceutically acceptable carrier.

9. The composition of claim 1, wherein the targeting polypeptide comprises the
amino acid sequence 134-285 of SEQ ID NO:1.

10. The composition of claim 9, wherein the targeting polypeptide comprises the
amino acid sequence SEQ 1D NO:1.

11, The composition of claim 1, wherein the targeting polypeptide comprises the
amino acid sequence of SEQ ID NO:2,

12. The composition of claim 1, wherein the targeting polypeptide comprises a
polypeptide that is at least 99% identical to one of a) through c¢) and which binds to a
receptor selected from the group consisting of the amino acid sequence of SEQ ID
NO:4, SEQ ID NO:5 and SEQ ID NO:6.

13, The composition of claim 3, wherein the therapeutic polypeptide comprises
recombinant gelonin and the targeting peptide comprises amino acids 134-285 of SEQ
1D NO:1.

14, The composition of claim 13, wherein the fusion protein comprises the amino

acid sequence of SEQ ID NO:10.
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