USE OF RNA TRANS- SPUCNG FOR ANTI BODY GENE TRANSFER AND

ANTI BODY POLYPEPTI DE PRODUCTI ON RELATED APPLI CATI ONS
wabh@epsms3sent application clainms benefit under BSI/USE0£036215

119 to U.S. Provisional Patent Application No.

60/ 617,012 filed on Cctober 8, 2004 and U.S.

Provi si onal Patent Application No. 60/629,821 filed on

Nov eUBEIOFORN2DDRA NSHPIACENG FOR ANTIBOMY GENE ERANSHER

i ncor porate referen I their enti

| NTRODUCT] Mé@@@%‘? %pm:ﬁPﬁHPEp?I%Q%YQ IR hods
and conpositions for generating novel nucleic acid
nol ecul es through RNA rans-splicing that target a

highly expressed anBEDA PP TYONS or associ at ed

P Bodle Baser amb Reioh s hiat RSB s 5o to U.S. Provisional

Patent AMSHliQNbNGI/GHE0 PY ﬁreuroaro&d%ér g m@)mcm 8! P vSTIIME Patent
designed to interact with the tar )recur sor

Applieagiog €0/6RNA2 irdiled o Rloyenalpey &t 2@{}431 osurestofivehich are hereby

sed,...and nediate a trr-splicing
1ncorp0éaa%$$olﬁf%ﬁ‘% Lﬁp ﬁedr e]ﬁut?’he generation of novel chineric
RNA nol ecul e (chlnerchRmeHmaQanbﬁ of encodi ng an
ant i body pol ypeptide. The purpose of the invention is
to devdéhopresentynvestion peyides @wﬂmdsr@ngwp@mgﬁl@w foy generating novel
nuclelﬁlr)a\?ilélgﬁ?lgédlﬁtgfcldgﬁclggé%gczkfé\é 1(1113%’ Fﬂaf‘ta?%cﬁ %I}Illl Y )érg%lﬁd g?d/or tumor
specifafbraisidcbmﬂyprpahw@pﬁncﬁ@ntdnaﬂle Icsdmgfseq:ﬁdnveOMﬁamﬁ)bdy polypeptide.

exanp fectious agents, cance|, ce
The C?ma?%%qnaﬁf & IGHETRIRN 153ng SikrEApP P aE ARl fesi(BTMsy designed to
vers G085 A GRTRASLOIR, hl CRLUL AR IO
abunddmﬂsf experssed, and nogiéats A aoti-geivsng ISI«:ItDn resulting in the generation of novel

chimefif ST Gi e o Perty K1\Ap SuteblsiY agefipd b sty oirpice. The

purpo§6f B ARBAteor Tk Yo d@@élé;?{ﬂ vfz‘\bo proddRh FphpPasiegichll¥ and/or clinically
agents. The target prenRNA may be abundant

effecttwe aeisbrafishignert Aamoteh@ls%theh@w@d@ gndatesuliinrthe praslgiéomof an
eci fic and/or

antlbodél/ I;%)iy_prg]% B%ttlé agfe?tév a(g? n& Ofar Régppf Owgﬁ%eus ?,g%l S, cancer cells
transplahitd oA Ayt €ne O dmiathid RehrHiEMe16 0 UhE nicBlic@i8tand@ compositions of the present

t unor - speci f1 ¢ and/ or t unor - assocj ated ant i gen or an
inventier ¢agels vsshioeenader immnnity Gipinsievadicteefsdfenent immaynqgsns/antigens.
n
suc ASIGEREN N RO AF 145 MBLOANGRA by ions
agents luc&rﬁslvﬁmﬂ fox{)@dam@ﬂlﬁﬁba@fer]ab lﬁyrpgepbr pasiicagents: (THeytarget pre-
éar getin n abundantly expr essed

éngy l&ﬂ 2t FRBSCE DD 54Ty dpse ghe ?lggeﬁwrdﬁsmur Thefarget pre-

mRNéElgAP)J%SI ngﬁ:&ﬁg %@?fgﬁx ?ﬁ&/ﬁfe tulﬁirﬁ)\?/ tgﬁsﬁ%gl%&g%%ls@r epﬁl Additionally, the

antibodypnested ngthed TVIRONEI taiPeta twaidredeciGt atdier tumoenassosated antigen or
enconpass .contacti ng the PTMs of the invention with an

an antigen, CXBITPYeq 1L AOLRETWHe BISEASHRNA under conditions in

whi ¢ h & RN D P Oprebdd® idvEMidSmbRb¥u sl tb %ﬁﬂub@{)ﬁysmlogicaﬂy and/or
portion of t hé abundant |y expressed pre-nRNA form a

clinicalhi efactive Rhgunts b€aw B@Ihﬁapomwtdie@rmoe@spms amvittedyyytargeting an
peptid t hods orrp03|t| ons of the
abund%?ttg ’hwsis?fg%rﬁ Wﬁheﬁe C%]E&’Jl Y8 target specific

nol ecul es, receptors and/or cell types.




BACKGROUND OF THE | NVENTI ON RNA SPLI CI NG DNA sequences
in the chronosone are transcribed into pre-nRNAs that
W@ owbagiz3todi ng regi ons (exons) and general | y BEBUS2005/036215
contain intervening non-coding regions (introns).
Introns are renoved frompre-nmRNAs in a precise
process called c/s-splicing (Chow et al, 1977, Cell
12: 1- 8Thaeuniesitiets,of Shelihvettion HyrtHed YIquud'érremmlNaaﬂxt vector systems

capab{e G EIRRIISRP RUSHEL P SR Broas SRR L] s, The methods

of the ‘iﬂd@ﬁf‘éﬂ%ﬂ%@ trpggsedo?ltaf&ﬁhé ifel ParvIé §ﬁtﬁ@?n@1t1@rﬂ%tﬁ%ﬁ)ébﬁﬁ%ﬁ'yréxpressed
factors that assenble to forman enzymatic conple

pre-mRhAwndas cardétianslin @@m@ompor(lm of eI Mlis raggpliced tdranportlon of the

Wrld,, R F nd apd J. B At kins. eds d
abund Gy st R Ry BPedic TR YR bl Soress an
antlbohl%r }gopypeﬂﬁ’d@ MTthe nléiﬂ@ds afd Rbmp&eNensBIfaEd idtent fedfidn é4dbe used to

ey and GQuthrie, 1998, 1 92:315-326). In nost
target @Eﬁ;cefsc melgeules Ireesipiays Arendeliyrsscur s withi n the same

prie- TRA 0! ecubRepik N ok er e INGELIBN ©l ho.
plicing betwe

pre-mRNAs is ternmed traRNAS$RLICING (See Flgure 1)
rnns- Sﬁ|lClng was first discovered in frypanosones
(Sut t oRN& F5e8emfes yii the phganoseme argtrasgribedy Popm 1gRNgys that contain

oo s 5 A B OLL o TR o

Intron§ By tkmuvel fedbmalre- nﬂ@gﬁs iPx plemsé\lptdcesskmﬁﬁl ciScplitiBA(Chow et al., 1977,

cel 1120 Besat. S 6t ol o onel Asid gt USbTIB be115). Spliine

takes ke dsa D6AEnats® intellajéﬁ)ngé}" s@v’%ﬂl sniall ﬁd&feapﬁﬁﬁﬁicte%protem particles

rypanosoma brucel, acquire a splice | eader
(snRNPSI) pndanmprate¢ivifactsrs tlm rasnemblekip fomaas spdyinuiticgompléx known as the

sl AT PRI RLE S SB0Ets. co

SprmgﬂHEfb@pLétﬁ)tr@cof}oPre%j @orltgspmsg Hglbsr GOV Rr&RGUEIIE Ay, Rev.
different transcrip he nmechani sm of splice

Bloch«?”éaééﬁﬂ P4 siﬂﬂ]leﬁlan@ Guﬁhﬂe@ Pq9985 GeHA21345:Wéht i cal to that
of Con%lm slton eﬁs&e rs% Cih or%%ﬁ%e\g%ﬁ{ltl% sta% yre- -mRNA molecule,

phosphor rea |ons Fet AU SER

whichtif Srﬁédfak-lsphmﬁé 8pAcind betﬁ)&%ﬁﬁ@dlﬂeﬁdrﬁéntmsbflbﬂimn@m Asis
a 'Y shaped branched internedi ate, equivalent to the

termeq giepgeplicige (Yrediiawe 1) rTerS@bpme ivreg firstitisceueighan trypanosomes

e I
B
nematSdésE(Kailﬂe foHErshf 1 38AeCalih M\'IPS?;) fihtiwelims dR fkyvie et g 1990 Proc. Nat'l.

Acad. 55 W $E IR 55508 . 9% el e Fo-tad ea i g

mltoc rlal(ﬁﬁle[(%ft &l 1997aP%cf here m:a(p [SPE @754 94K € I thel ﬂ%efsﬁ@

one prenRNA intéracts wth an intron of "a second
Trypapommquez aiPmRNAusgadqhHe r eploetieatiat (Y RNA sipihiepeS' sdringssi by rans-

sphcu}g. ﬁﬁgiﬂt \F/\xé)?qi%pl%/é]gt og‘?qﬂs épﬁ@'ﬁf&%é@%—% #tsne% ﬁf&a%orhabditis elegans.
This rhécARSISH Ildoap})r@mg d¥hdain ?%@ﬁ{glé EOTHRBE k&fidhdeto \adrlyadiBrent

regi on sequence |linked to the endogenous constant
transcriptgi on i n a transgeni c nouse (Shim zu et al, 1989,

Proc. Acad S

P B w5 o SR EE O pab B AL P oo
convehi¥édall é\z'&-@ lidthg Giroédeds Paqo phadphloryl Agasker Badtiond 99 Be first causes the

89: 251 251 ) and nore recently, RNA transcripts from




cl oned SV40 rans-spliced to each other were detected
in cultured cells and nuclear extracts (Eul et al,
wa2®s/8BBBO. J. 14:3226). However, naturally oPCT/US100%036215
trar-splicing of mammalian pre-nRNAs is thought to be
a rare event (Flouriot G et al, 2002 J Biol. Chem
Finta, C. et al, 2002 J. Biol Chem 277:5882-5890). In
formatibm ofn 2' {%phe@bdi@stngbdndspr@@@ingm'é(d slaped brapdiedd ismledhate

m.ne the nechani sm of .s severa
cquivIR P2 Pk G ol bE 4 b ERon e Qi e 1B, proceeds
as in c%%gémoﬁ%ﬁlclzs-épﬁtc@ InGRHAbA, qimeRes athBOP .spNad sifefand some of the
510; Pasnan and Gar ci a- Bl anco, 1996 Nucl ei ¢ Aci ds
snRN Pze svlnc'.lzubam)the Reas-oplabigreadtiong closely rqsgmblestbmrr epwgerparts involved
g§996of ds-spliced anal og) was achieved between RNAs
in cissBHCE o of base pairing to each other, splicing of

RNAS NDhank & h@ihg Ghdyyalddasker Pk ﬂiff&eﬂﬂ@&cﬁ%[ twihefe an intron of one pre-
di m ni shed a factor of 10. Qther in vitro

mRNA ingergcts mlthcqlwgtrpé a€ e peasd PR nhanginethe sero NIRRT splice

e S5 OIS U858 B 5 B o

accouhbior @irseripts en¢ddBPa hiatw nﬁmﬁﬁtﬁglﬁl&ﬂ)n \aindblBlTe@Dk sequence linked to the
and Mani ati s, 1995, Proc. . S
endoggpous GeEstany segion vh%ﬁrén%g@ae PR %E@W eéf’ -y 1e‘18§t %Véq &A af'pffcad. Sci.
[ d I
Uis S GAUE 16 B8RRI RIHICHEARehPb RERNA BERRLP dobithafd (Vellard
M. et eh Iﬁam:HnSI. Akcad. a‘ﬂ:d; 1928%2514 p’lﬁlé) angyl meml’racmnshysRNA transcripts from

the b|nd|n of nulti teins . to the
cloned, Y2 aBi sHeR o peerp i erree ot b a1t fed Affjear oxtacts (Bul
et al.,11993) ER?@@ A 1t4kg 2r2N?AnH6Q@\FHr SEBtrANP bb’(ﬁﬁru%"ﬁ &;‘zsnﬂ)lf%ﬁ% of mammalian
‘joining of the RNA by the intron its

at are
pre-mR&VAsasithoaght tpthiea R vient (Edaviries Goe? crh@@&%dm%ol Tihem: Finta, C. et al.,

Y ri bozymes has been targeted to
20&2§ﬁ$@1?%81gﬁié%%§%%8$neering a discrete "hybridization"
regi ony ﬂfr@ - sﬁohbiﬁF YEbeehiROsd Qs)’abfnbdél éﬁtbrﬁﬁo %Qalhﬁﬁ the
t ar get the catalytic region of

mechmlmo%whpﬁ@ hyateyetal gropphdsonseskn 8@@@9@”&3&986 @’?{é%éééﬂﬂ Solnick,
1985,%%?3’1'%9 8tk &tﬁee‘&"t@s’é’\&‘é‘zn};‘%%‘%lé qfasﬁﬁ?aﬁcpé&tckvﬁidn%‘ 1996,
or eavage of Vivo

Nucleld Aadset 241 638)“%a§ihﬁbl§%ﬁc@i’t&fdmtsph¢1ﬂ§CBO% of cis-spliced analog)
pr.oduction of fore|%n of aberrant R

was afgted RE@een RIVAS Fb Il dath Biring o P@ﬁfg &ﬁiggg of RNAs not
tether%ﬁé ?}ygﬂéegé éﬁ&fn% &J}%ﬁé&ﬁﬁnr{ﬂg{% 2%01?&0&6@1@ rtchEPmtJ?ﬁo trans splicing

revent trans e target
reactia@umereqesingtviars RiYA {RIeA Ridractiomuegiongthé Slﬂ:istraﬁns were observed by

Chisrf ot e i, Nafrdris ool PR s ardleni 12 R0 ReRee 3601692) and

Bruzi€ §3! a(dd%hﬂﬁu?fT 50995 (6. WS- 4ol B9 USe 9T 9b587058) ) & hese reactions

group boZyne, targeted trans-splicing was
oceur dtantamclydowcfraqnemlewdl requisSuipk@alznd eBnikntsa sechGsehdownstream 5'
I T.R , 1994 l.I\latur 341:619-622), in nmouse fibroblasts
splice sifg fuexonip splicye 596, Nature Medicine 2:643-648)),

h uman  fr ok et s%héﬁ@hﬁééﬁﬁrﬁﬁns lavOlvigy tha bindatgusEmultiple proteins to
CGenetics 18: 378- and human eréthr0|d precursors

the premwr aIRIA,| wlmglgglenaét terserrectioeut 893 jois BB, apthird sechyuigy involves

cuttm% an Jjé)?{glléé: agﬂ% I%\GT,{A%E/‘%H% 121%}‘ rft%é{ Q[I%r' e%ait eig%gééif é/q{fgh RR®Cmolecules

or rib§4y@ReNThé EéeMHgeRitiviey et iozymet hgs bire tdfctédicggleeidic RNAs by
trans-splicing nediated by native manmmal i an spli ci ng
machi nery, i.e., spliceosones, to reprogramor alter
the codi ng sequence of a targeted nmRNA. U. S. Patent
Nos. 6,083,702, 6,013,487 and 6, 280, 978 descri be the
general use of
3



PTMs to nediate a rar-splicing reaction by contacting
a target precursor nRNA to generate novel chineric
WORMAS/0838BITI BODI ES Ther apeutic anti bodi es are PCT/US2005/036215
genetical ly engi neered anti bodi es designed to be
hi ghly specific for disease targets (Brekke and
Sandl i e. Therapeutic anti bodi es for human di seases at
engindchiag daiimreelé "hﬁmchmnn'yregldnshtoctha hhozymeZ CI(])ﬂQn INAdridizntion to the target

evi ews 2-62 or m of
RNA’ﬁ*Fe?aé%g’“ HoriaRen bebats Slevat e el B spegssieAthat such
ribozyindRtil Y %u‘fd bd &?ﬁl'f&nthe 'inag{ﬁﬁﬁﬁleortc%g%e ofSAAGBY RﬁA in vivo, such as
bacterial, vira tunor cell targets. The use of
for the m@uapmutf Imrramtdlmshs ehamstehasiew pdudtionsif foreigmr & abérrznt RNA. In

such 18}6/%%%; gagg m%@%{es 'méj‘ ?éaﬁ? gq]uil)g)ﬁlgut%%?ht apé)e RNA and by binding

to the Mt REO0A kgjréxd:hﬂ Sans¥Aioh P kIR thip@PRNACEH A0S ddsRuOM@sh MBthé WA through
parrs of "pol ypeptide chaln:&&heavy and light). The

activaNppimusddasen I@fusp loé amtg;gnge A has @}sp bgcmapq@posed as an alternative
tid ant. bi,Rdi ng, variable
mech gP%BgﬁmgFg?% (%%%ﬁgﬁ nOf eC1“: Sand heavy chain

var i abigingeteé Qﬁﬁal@&&na &ﬁipl I&itﬁ)zymeftafgmeaﬁrans sphclng was
ant i enblndln regi on ? The variable regio

demonsiratsd g ifp reli. f( pllgngeB iy aflé Gerle BBedP94.dVatute %jlsln619 -622), in mouse
ﬁbrob%a@&%?&{e's e?pg bzéb% FONRE M5O ﬁ@ E@Qbﬁ&ﬁ%ﬁbmbﬁs{scﬁ’h}dac‘[on

I ol oglca or ’responses suc
L.A. diohdange @reticsTig3 TS ant humgh er;shrardq;ramrscne QEasara] 1998,

nti gen bi ndi ng and y. b parated fromt
Sczen%@ﬂ@é& ARPL ki FHeB AN Hiogs rf‘gafaefatreﬂyl%%&l?sﬂe mppdify RNA, see
Suller%'gpﬁidr@)lb RDLEP NG 91 $£552-8 SiTRE :p?es&{i ¥ en@bh 'r@%b forthB®¥e of

creat e by 1 ncorporating individual variab

targetedegivonsplicitgomedisied gl @aipad mp@ptalice spitcmgma(t&sneryr s dpliceosomes, to

the sipngle chain antibo will h bi ndi ng
reprogsB ok PG i CANHE STTHEP S il TREA b of ¢ he

cor r es pog daicht INRIGBEY, 702, 1B @isthed 52180 8nd deyerdRlthd SSral use of

bind to potenti al therapeutlc targets the Fc portion
PTMsrtayneldnfﬁ@l atignpepleing tactdf sceantagtip eduBepreqursdrenR N tagenerate
novel % d clgﬁﬂph as the conpl enent system and Fc receptors

SHELY Because antibodies are hi ghly specific

nol ecul es capabl e of recagmMIBOMJESari ous pat hogeni c

and di sease antigens, they are being devel gped as
pot ent Theranpeuicantibpjpy argiggneiivally cagingeredsanithedies designed to be

i YT 259058 R0 DLESHLAR mTDREARE sy o

diseadat aah? dawh blﬁf}&(ltivleﬁtg' f?ﬁt cepeey.f2003 J”thlﬂeﬁ)fawstlan@;elt)isnf})ery 2:52-62).
specific cells, an unctlonlng as signaling nol ecul e
Tt is SRR BTN Caak senls do cHM@plep BLATVE SR PTY G SEATPQFeIR s ion or
| a first century.
diseas t%gasﬁgﬁhﬁgfga bt IR ﬁ%ﬁ & et H ) 22 62). The
ant i bodhe sscafthempeleriagtibodicoisttasaglam the stndterefaf@ttppisgl antibody,
such yt oki nes,, from.reachin ir cellylar target ..
or it BAREY S iriody puBDts achusae (R EeiPEend % ah Biiebindine
varla‘tﬁ@@"a@?&%hdrﬁ foled 8PEMS bairAittdoPRtbES é}fainsfmé@g, zﬁlluquﬂaeﬁhe N-

awn’ of the twenty first centur
termifRé vmcbmﬁth@d]ggvy[hrddcghe ehai polgp@stides fime tlgm ammgmrlagdmgnvarlable portion

S ed .to target tars on specific
of thegpffd}® , ¢ gl Ty BB G EiGs & BESTUG L EE an antigen-
bindidgd¥bios (FL )P ’Iahesﬁﬁﬁbl%'r 69 i%%gfo‘n‘é?ﬂbleqf)r 6iBling tb theeREficAntigen in
speci fic cytotoxic effect (Brekke and Sandli e.
Therapeutic anti bodi es for human di seases at the dawn
of the twenty first century. 2003, Nature Reviews Drug
Di scovery 2:52-62). Lastly, the variable portion can

4



be designed to act as a signaling agent, for exanple
as an agonist in activation of cell populations or
w@e@s®833ski ng cell surface receptors (Brekke apdI/us2005/036215
Sandl i e. Therapeutic antibodies for human di seases at
the dawn of the twenty first century. 2003, Nature
Revi ews Drug Di scovery 2:52-62). Serumtherapy has
questidre aind theednstantragioh isexasprasiblofor baligies effe¢tectaspamsses such as

di seases, such,as anthrax, small pox, ingitis.and
complTRRR BiMER €10 { BRSQ AR FEASES DY G EHY 195RIESh it and may be
separatt%g%n{ e ARbbAPHIRIuRAY LBaRT %)R)%fcaﬁﬁ ﬁ%tﬁ:a%t(z Q.;atﬁgﬁ[ﬂgg Wariable

Xins. The presence of specifiC antibodies _ o
regiond alinglei chhint antijediss may bt oraatesl ydncarperetigh inslie dial rariable regions into

. nity.to confer prot.ection on t ubj.ect . Passive .. .
asnglp ARRFRY Dt Rt BHC AT o0 hebonh e ARG Pecificiy
and af@¢iB) flilapthaesFIBe &fr&sﬁ@rﬂiﬂh%_ﬁgglﬂéﬂtyr ally (as through

the placenta to an unborn child) or artificially gas

by adniVhilsthefatoanddivapartiees hing to mdeniial herapgiivie taagqio the Fe portion
i 5. advant. u i L St.ratlon
my gt PP ARER B I AL AT B ag e gopmtpmentssem
and Fd ro¥éptad¥ o ickNs. aBetabiegitipodips aiefhighl@siecifid moleoulas dapablef
target (Brekke and Sandlie. Therapeutic, an ibodigs for
tecog R HATIRUS PUEIOBCRIE aph ISERRRATAESTSHCY e beipgrqevetoped as potent agents
to ﬁgh.ﬁ_ﬁﬂéa%éé/ spéP e tGinPRY AL NSe At U d TABEONET Y 20 52-62) .
erapéuylc ant 1 bodi es may be adm ni'stered as serum or
expr esHlegtapauticiantibodiesr faneivn yethieemeshanibms bf edtbnoblocking the
t herapeutic antibod ene.  trapsfer _notes that. while
acton g g P EIEF A bSTBE LS SO s ey Ay B i ag sighting olecules
(Brekl%raﬁﬁiﬁh@@e. TREERItc SfibYTe! B HuthaldisRidek P toRBwAM Che twenty first
een, at best, "in the | ow therapeutic range in aninal,
centuryrB s NaBate kewienwd Ivug Difcorran2: 526K, Thedntbediencan be designed to

st o SRS BB R 50 e A g BBl e e
effect dBthe 4olhibleXhbtbr (BieRkd BHdBandRE CRHethpB@icshtiby died Eordtiinki@rdiseases at the
is the ability to produce therapeutically effective

dawn ¢f the trerity fisst sentano 20@Y, YemreRevigws et Riseovery 2152-62). The
.. yectors coul.d.hav ng-ter ef .
anivol GEL] B B o558 T PP G B BT R, ek varions

effectdt@hdiv@dse sidhyas\toxias, tv & speific ﬁ)d{%ﬂldﬁen afitélbad\exert a specific cytotoxic
concentrations in plasma will vary for different

effect yskikecand Lansilic cbrsaeniaantdhogdicsiormmnzliseagesat thiodavep of the twenty
r y eslHL Ltn _ESPO : :
first cHERTLASY PGS Dy prR@DeRRER KPR QLAEH, isRlariablc portion can
be desighta g sctagaisimialing sgent, fo0exangyaasyniagbnist inuectify@aai gfeell populations
HL ., et al, Ther. Dr nitor. .24. 444-445, 20Q2),
or crogstinkigg eell SwHacEdeaRtars ngrﬁiX‘gf‘sﬁ'Pél gl Therapepidy gtbodieh for human
i R rRBntl FHAREALAPBLOT MEAALREENs DfudDRYSvery 2:52-62).
dlseasgsgitﬁlge/s%&&ggg/ﬁll n ?nn ge ( BE%EQF, J.M, Bl eeléers, V\ﬁ an‘.g’y )
Par r enSerBnithetapy hatiereapsed inctha freatinentyofgemious indersiogs diseases, such
an active approach t assi ve .| nity. 2004, ,
as antiygy. SO o e gy BeTRlague) It B gern kg Wy e g 1890°s tha
specificIRHPAAELLIHIA Protétt AR DavRlAIdokRs. ERREGESScé Bf GRcific antibodies to
hi gher due to the Ionger half life in humans (21 days)
bacteriahtargatpand waimstagt ﬂmmgg passiviyrgunityHe cenfee peitepsion Oné%ﬁtﬁubJ ect.
.in the.art for the devel.o t net hod t 0 e .
Passivg fniigisF 5 p E S A3t S 3R P D LRl g Pl uired
naturafi{ {4sGBRIUGh REPHlaeEa 10l dnhindBrredHilay bi argfisianyl (as by administration of
concentration that enables safe, efficient and
effective use of the PTMs in the treatnent of
di sorders and di seases, such as infection, cancer,
rheumatoid arthritis, etc. The present invention
addresses this need by introduci ng gene sequences that
encode single chain antibodies and splicing themto an

abundant |y expressed pre-nRNA target. The abundant
expressi on of a gene,



such as al bum n, casein or a tunor-specific protein,
Wll result in |levels of inmunoglobulin nolecules that
wowdob/okss3ef f ecti ve agai nst specific targets, SPCHUS®05/036215
i nfecti ous organi sns, cancer cells or cells that
express self antigens. In particular, the potency of
al bumin nRNA is illustratedby the fact that al bumn
antiserify)r Pasivesindinitionés adnaprageé@isnser the hdmanstyativawif agtimicrobial

o SRRSO BRI o MR8y e e
(Breldéewglggh@é TigrapE ﬁec{?{t] bb&‘l\é? mr'hgﬂlaﬁ %ﬁs@&% at fhe dawn of the twenty first

conpositions a gener ati ng novel
century. tﬁaﬁ()ap dlatire I@mdwp Loph }Dlmmverg/ 21'15266%1 cTlasapkutio lagtddies may be

0 targeted ra | icing. The conpositions of
admm;(s]t?éecf%vsg gﬁe’ﬂﬁ%ﬁsﬁ g ‘ﬁ?% nmy-splicing nolecules .
(her ei RaELRE rdvafebf B8 feR GStherkJdviic ind8sdydsned tiaBsfer notes that while
interact with a target pre-nmRNA nol ecul e fherelnafte(
pre-clinishbresdts 1n(jhla§'1elq)‘“ragmhm prongﬁ@g,mgﬁagtsgr@l evels of antibodies have
S reaction Ees I g | 5
been, aé%ﬁ% ]é’ItPlg pﬁ\ﬁ@?ﬁ[‘ra@emra%? lﬂéltafclg?}%érlpgﬁﬂ&elg %ﬁi %tléeﬁgr K. and

ParrenPOWH. NA Hafpaffid £RMBYIP @bﬁ@@zﬂisfeﬁ&n attee Hﬁtrb@dﬁtoqfassﬁ\i‘bammumty
i nventi on enconpass contacting the PTMs of the

2004, Melaseitar Jireugrvr 0 4+ lgél O)prlhe it sonerp nebdist ﬁhSﬁéthPW is the ability to
produ%@lhgﬁP&tﬁgﬁWtﬁg ﬁaﬁﬁlﬁﬁg\%& ?‘?’T%d;t?%% r‘r&%&h g%ﬁ%%t?gllt \E%l vectors could
have 16gtten GEsese eﬁ‘éhtm@dealﬁ thdiniabibithy topohirplegrnegapresiien Wbt delivered by

of the_jnventian enet i.ca i nee o that
viral vgplgrs; Ve P APRNBORSAR RIS P St 80aie QU g dplications,
conce AR WoRA-YP Gg/%‘{l u?c? %éﬁe?dlﬁfg)e rE(ﬁH}e'dh 9t hAVWeSR kdoltBd that

reactron is cap elng’transl ated to produce the
concemtritions df4pog/i et ieqeiredriogro@etigafanisragaimPiNaspieajoysyegytial virus

ant |y ess tra [ as al bumn, or a
Zaaig - Gl e Bivb Mot o b b 2008 f gen. The
di scl ogyg es'iln%e@dhht 4 ﬁlﬁaﬁﬁ@ R&BBofTl gkl B&r&ipBndy 1© alﬁelhﬁﬁﬁ‘loglobuhn
i ncorporated b re erence in their enti ret%a BRI E

produ@EBCRIaPTNON @k gty DRaine KIBEKIEr d M e Bleekhio . Ka and ﬁ’émrt iPeW.H.I

Theral?_eiugﬁ lgocgr ol trg}tlssfc I!h éﬂ,\é{e:ﬂ\?’eue?pgg :aglg g n‘?ﬁ% 1|V8 | Igg}Lﬁlﬁ?? Cidoﬁ "®lolecular

Therapy £0:141308163.PPlagin A (evely FamhemoglBHNE) in I{ﬁr@m&v@l@b@meaed to be
schemati c representation of a rr-splicing reaction

higherrsinevte dlie longerthalfdide irshunagssi (@b days) in emapappRp & mousg(idags)-
site a?ﬁer% refidiis a g@c{ i%ctﬁgrﬁl?tf?r tﬁé @é{feﬁ) %?en% be Whefhod to produce in

schematic represen 1 on ng reacti ons
vivo, in@tsweRet, B"[Wajﬁtpraéﬁrs IﬂfﬁNﬁn&mg aﬁ%Tg‘dnuqupudss wgh aegffectioeserum

concelig Bosmian e RS e of S i P Eehent o
dlsordétesaa‘flﬁ'd?é%%Q @8 étf?ﬁqg@inc&r ﬁlepﬁ%l@ﬂﬁhfﬂwe&onmfe'p%és@ﬁt invention

sequences” ehcodi ng Ruman ragment. Figure
addressbsatlm reeed dnlyenmducmggn:ne smad;as ¢t eficade ansglspﬂaum am@)odles and

e oS AT, BB RENA, B0 ETH, CORLL Sk coresion f o,

such a@%ﬁﬂuﬂﬁgycagélﬂ Wk § uﬁn&hﬁé@lfﬁ PRERRIRAIL feshi® EH I%%@l@foﬁlhﬁmnéglobuhn
bicistronic PTMfor the production of

molecaws ithed aiild e effnetwi@'ﬁlglama‘s@ecﬁle targeisisucls as)fnfq:tlous organisms, cancer

s P S A B Oy SIRRR e

ight chain, 2A sel f processing peptide fromthe foot
and nouth di sease virus (FMDV) or the
encephl omayocardi ti es



(ECW) internal ribosone entry site (IRES) foll owed by
the full length codi ng sequence of heavy chai n.
WO\RWKMO833at | ons: BD, bindi ng domai n; BP, branchP@pbiUs1005/036215

PPT, polypyrimdine tract; 3" ss, splice site. Figure

7 shows a schematic representation of different

trans-splicing reactions (a) ra/wsplicing reactions

by the Bt W€ Albuhen fepfagerits 54%sell segn priotednsinchulbld shaSingspdancentration of

te, (b) transsplicing reactjaons betwg%n t he target

33-S0me/ndjgsheerser a1 ApderPVRLoles. CelhPretgomics d0UR 4 )

repl acenent of agmwbw @X/E"Nﬂ@i‘@' e
rar-splicing rea iC e carries both 3
and 5' Tisppreseat sivertson BRtesid ncinpgsidarseind; md@Rydsiipagaierating novel

0] nt sequence; PPT, po rimdine tract; and ssS..
therapdiiie aod TERIGEE e niciFls SBRLTBRE Y B pitb bRl PR Bine. The
compo@ftidhb 8EthE Snveh B SRR e IRAL R cht HBNclRs BrerdhdTh Seferred to as

chai n anti body production strategy. Figure 9 shows a
"PTM<'% Hesigneddo iinterastt with a ¢argeifprermieeA ahdlesnile (hexamalter FFerrqdbto as "pre-

anti-E7 scFv cDNA...EFigure.10 shows.a,nucl eotid .
mRN A e ¥ o eplciod SR SRS e PR o vel chimeri
RNA @bletul& Cofivin endds@utSdidg dn SNHOBy poBpBRITER! iThe methods of the

I Ilustration of PTM contai ni ng addi ti onal
inventiondnperppasd aeriactinghe §d My afdhe Myentiopnwidh taggat preemiRNA under

.simlar.to sckFv PT t ] 13
condicfpy Bhichd 080 oL PIRERabsBhdel 10 BRPS Ry form o
chimeS€ SR @ombtigitg eequiknsdsansodingahitiiods polypuptideatTherP TVs of the

) tra/K-splicing strategy to elimnate _al bum n sequence )
inventjon arpgeretifally qnesarad, sothat thesshimeric RN samPHsinggequences encoding
o o] DSBS RMRRE Sy O ok A0S, B3O8 8 Bling st
to prodiepahe dntibely polyjpiiie. dlhbuarget-pHFEN Ay tierarsabandaiiyAexpressed

(identi cal tQ the trans-spl iged MRNA vv?s tr.ansfﬁlctcfed
transciipfy §j 3 b_ugmérﬂﬁ actinon agsaeiptec oa'gmpﬁrg)pem 1C antigen. e disclosures of
all ref@Oides (:ft@d"ﬁé‘rgﬁta.k@ﬁerew RROARLAI bypatkr&fdel in kYehBdRirAR S

prepared and anal yzed by Western bl ot using anti-FLAG
M2 nmonocl| onal BRiE BBHGRIAFIONE t&WMIN&sexpect ed

S R R Do Bl s B rescins
functi piuidD GRksS: schEMafi®RblesatRatfy ofi hekrafRBsIRIngCAbleSules
Si Ha, or the matching HPV-negative cells were

(PTMg)r ansf ect edwi th mAl b- HPV16 anti-E7 scFv expression

cDNA plasm d. [ [ I ) . !

FONA PHASEL P45l S0, oA & D S0 3EBttvevee
the target e B@lideGite bindPYM'63'aplite diié afid BY exdMepBeman! i ce

nmut ant _(B) and nouse al bumin m ni-gene target (C),

used fBiguraftashows aschengtisgprresentation o4 dagetplising spactigpg between a

e RS PR ol Ry oS WS RS e
chain.spacer, consensus sequence branch point (BP),

opti m zed pal ypyrimdne tract (PPT), 3' acceptor sit

(CAG) Famrbsions A orpreseAtonind ﬂ&%ﬂﬁﬁ@“gsrﬁ%ﬁﬁ’é’ﬁé Between a

e T e R R T

cont ai Rigufd Achosysi & sohemht¢ tepresehtitjorbafitians-splicng hetween an albumin
pre-m Anetl)rpdeP'Pl\(alj c%%%?ﬂ'nlgastelqge%cgsl @géiné E%_rllg?eA ghainsgllohgc?onal antibody.




mutant is identical to the functional PTM but has a
poi nt mutation at the acceptor site (CAGCAT). ss, 3
W@ piob0g333i t e; arrows indicate primers used forPCT/US2005/036215
trans-splicing assays. Figure 16 shows the precise
-splicing of HPV16 anti-E7 scFv PTMinto nouse al bumn
exon 1 in cells. Figure 17A shows Wstern bl ot
an al ysFgunf 6 gemsra sshemhtdsrepresentaticneofi erij>ieistretdc Ril'tvhfor the production

o U
blndlngldg}na V\%ﬂ&ér BPACPYR JmRAshQIRE fénthe Qﬁ’t‘ijr)é light CHALE 2A self-

tefn bl ot anal ysi's of serumfromm ce
processmjgmcp’e@b fzwmhhe@vwmmpuﬂ@seamnﬂmw or the en@Phlemayocardities

s, passed, thro aff| t
oM it taBoRE ey o RS ios R bt YR rE B saqugnee of
heavy @R4ih bRgMew%h&&br 8Dl %ﬁ&@&&na\msﬂp rdrakdhqioiRNBPY; Spoffypgfrlmldlne tract;
serumfrommce injected wt h HPV16 anti-E7 SCFV PTM +

3’ss, Sph¢€g%te 50-100 m ser um vvas passed through FLAG

affini ym and

ot - Fr e B A B e T B P i sgptions.
(a) traf¥=spikding PWENTE Bitwidee tis ﬁﬁg%ﬂﬁ' spHUeeﬂtd and B’IEM@BEQJHCQ site, (b) trans-

novel conpositions conprising pre:

r [
splicinggractions setppanihe, targes} ghkics sitgand BFM%éswﬁee ﬁaeoﬂnét(afeplacement of
| f [ !
an intFfl b M SR s S R B S P RE A 3 and 5
splice s&@sueBiDelﬁndmg dainaip; BP, Brhclbpdyt seqlisime pPP Bepolypyrisndiae tract; and ss,
enbodi nents, the present invention may be used for the
splice $§eSyj vo producti on of chimeric RNA nol ecul es t hat
encodepgig § GRWtthé Pres Mﬁﬁ'&&& 2d9b #ant-sPRSe mediated HPV-16
pol ypepti des ancf r n%ﬂrllar?t pro Fgl ns that Iglre & mediate
E7 singfef ahatn armba@apnmducuo&mtramganpl e, infectious agents,
cancer _cel | trans anta i on ant ens tc. In :
la ¢ Bieare St hehe2ate S BB 5ot afefin ofhay eV 16 aniE7
scFv diesl. to produce antibody polypeptides in vitro, for
exanpl e by EQJOdUCI ng the chinmeric RNA and transl ating
it in Eigure Hlshowse nurheotibTsagquercetdidhe Wgnsrinlieer mpege allgmin-
i.n j ceos nedlated trans-splicing, conprise (i)
HPVlgr?Qa%riWE et bi ndi ng domai ns that are designed

t 0 SpeFigﬁt@ﬁl' éﬁbv&%la%hélﬁat@c ﬂllaft%ioan@-TmRB&ltal(niﬂg)adaltﬁ)nal
plice region that includes a 3' gplice acceptor

endopapisiess clgawze sitg-i Eee BbMbttrusiureis Saﬁﬁar(tpuspliv Ry Fptdbat it has an
addltlél%.(ﬂ g]?(ﬂ)ﬁ)%ﬁtl(ﬁlgg 81‘35%% e ggg hRAYppRO! %‘e&ﬁﬂte' dé;' e PTM

I°Sé a branchpoi nt ne tract
and OnEigake Imsflﬁ)mrba@hemamgﬂlluﬂ&tiohatf mmzpap]amg sthetegy to eliminate

o S B e v
cont aci?‘i%ﬂlge I NGREMBS9E obNGio! Rf&uﬂl&ﬂ]oiaﬂPVm anti-E7 scFv in

abundant expresse e-MRNA™ ar get or a tunor
Hepalséeelld Mouse albumina- Pﬁ’éﬂ@wﬂtﬁﬁscﬁw@mmadamgm to thettens-spliced

mRNE s ptecud o oo Bol Cost T eells. 48 Bl rgnstietipp.supgmetant and
cell ly9£te Wé%fepﬁfé@(‘ahﬁ 'aﬁal?ﬁe@&s%bt@fnqqopﬁs@ng@m LAG MR Mhéhoclonal

novel chinmeric RNA nol écul e conprising seguences
antibodpcdbpwg irdicatmthic lsspsctesbl300d i induse( eemin g P¥4 6 3ntiAy scFv.

and 4b)ﬁbgu5¢f gzﬂmao%}"sﬁg Prtslég/sp? ol m%ﬁgq-lfp\]% M scth fungéAon in cells.

encodi
HPV-positive cervical cancer cells, SiHa, or the matching HPV-negative cells were transfected



selected as the primary target, because it is a highly
expressed pre-nRNA. However, other transcripts that
war®@emsssl expressed i n hi gh abundance coul d al BOI/D82005/036215
sel ected, such as, but not limted to, casein
transcripts in breast tissue that are abundantly
expressed in mlk in humans and ot her animls. O her
with meXB/HIN el afti-Bb seltlaatpryssionpDeEs ptismidiEtls weregiomol fad® days and
t hose codi.ng for sin and fibroin. Al bumn pre-nRNA
aﬁmyeﬁ@?“ﬁgsgﬂ6 Hﬁnﬁég§§§§“§érun1concentratlon of al bumin

Is s Ufllf_ngfiﬁlqut %l 'a%@herhatﬁ: of HPV I¥EartiBR g ScI8f PRt (W8 Edplice mutant (B)
45-5 See e.g., Figure 6) Trans-splicin
and maust iabhwdyin ﬂaqlumesrgﬁh(t@ ekt Goriin visreP QRWAdigS| PT]NEWMM consists of

i n_hj conc ati.ons of ex resse
a transyDP R JORaE WHIcD o i FRUTE G5 Ve bRt dyain (D)
short s?e(@e? QU3 LR qBEnRIRABhHoR Qﬂﬂ\ﬂﬂﬁﬁiﬁﬂtpollyplyhnﬁmkdct (FPT), 3
he production of sig i cant | h anti bod
acceptmomtpe(ﬁkACa)t fobewed b the ranphgys:rféh%@dengﬁequaﬁiiﬂ\ﬂ& anti-E7 scFv

ation_i L. he u :
s GRS RO, RS, B L 4 PRASEN comins
FLAGtdp@opé fo@ked bt rb@eine?i‘d)\kfth H@ﬁﬁﬁﬂleypdl?ﬂ&hmaﬁbﬁ signal(BGHpA). Splice
site of al bumn uction, followed by expression of

mutant i§ddengieplep éhea@maﬂcml BAM butthas ¢ ppint alummn@é BIACECRPr stte
t
CAaPRIATS AR ARG RTEL. A P Eahopgetrlys
t ar get Flgaregl 6 shusltke petiss ramdspiicorg of HPWNG enti-BY scFnPTM into

anot her enbqdi nent of the invention, a tunor specific
mouselbympigsxond dBe¢llt ed encoding transcript is selected as
the t ap%ﬁfe A SEW L BRI IS Ra8 %8 0¥ SéMR] $anfles from mice injected

preferemnti a 'y associated with cancer cells are deened
with mAllfnsdﬁP‘s’ ;b@ amtf EG safit chdlds 26 ]Jsﬂe)rumrwamafedahmeh LA affinity column

and e g P EASHER Bt ORGP O AL ot P e PR

associ ng]%ﬂ: WH bhov® WakiBrol BiReRalbis ©RB&MSfrom Weibe afected with HPV16
human nel anona associ ated anti gen, human neur obl ast oma

anti-EA ¢ gBRM Mwei(i) kﬁ%;dwmwgepasa@%@w%ﬁaﬁ@f@w cofiypand

o S RIS D e RS aroe o o

ant i geRigdfe BITY sSkIWEWeaBin ensaBsis @f B%ﬁﬂfrmthCamjected with HPV16
mal i gnant tunor (Rosenberg, Serol ogi c Anal
anti- Eillaﬁ%\nP%t targein?(-4@hs! senyp appasspd Byqug G&fﬁmty column and

Yy specific

analyzga%g \i]eégrg:’ﬁl: t uég’lgaa)fnltl Fﬁ&GWﬂ%ﬁclBﬁal%ﬂly
(associ at edDWItAfILEmBEBdH[G?IG)N OFI‘ﬂﬁH]E ﬂNVENIR]BN
(associated with T cell non-Ho

gkin's
mut ant TROByes@y pveation F%l?té%it%‘)f’gl 1%5%? eom%gl%%?rf&a”s splicing
1 %&@ﬁ f such

molechifd G FRRE Bhdendiof i} ?%‘ﬁ?édéiﬂﬁé‘é?@%#ﬁﬁsgd R nack - ofsue
molecakes dar Qenelfaﬂﬂ@h nevelahiménsRNA melecile tohaysiog smuenlcamenwdmg an

chr og}w eI ogenous | eukem a and acute | ynphobl astic
amlqu@lﬂ? BYde. | n addition, the TAA may be a devel opnent al

anti geg, o?ﬁ’é%ln@&dlM@ﬁE tjﬂle séﬁi iAvenfiss ﬁ?dyadeQﬁed’Vfdthe in vivo

el anomag MAGE- 1 and t(1ass,00| atéd with
produntaimmfaﬂnunemRNuAekadcuba ﬂmé«rnco eyl reawle iy tha pepdyatien picantibody

rrso SRR TR OROE S e P s s

cancePéciR @ﬁlsﬁlaiﬂaﬁ@h affiddndCdte. BUEBitRBal ditsRlihents dhe Prebetimvention may
papli ona Vi rus (assom ated with cervical cancer and

penil e cancer), and Epstein Bar virus (associated with
Burkitt's | ynphoma, nasopharyngeal




carci noma and post-transpl ant |ynphopoliferative
di sorders). The TAA may further be a tissue-specific
W@ 2006/083381 gen, such as tyrosi nase (associ at ed RT/0S2005/036215
mel anoma), gpl OO (associ ated with nel anoma), prostatic
aci d phosphat ase (associated with prostate cancer),
prostatic-specific antigen (associated with prostate
be useelan perduce prtdwidztpelypeptides i vimertorarempletiygeoducing the chimeric RNA
associ.ated with prostate cancer), thyroglobulin
andtr%l&iﬂé@&lﬂ?éaﬂww ®thyroid cancer) and al pha-fetoprotein
(associrgt eV dffthd in‘(f@ﬁtuﬁlaﬂﬁ%%é in Mi@é&s‘oﬁfé%écﬂate& henstéicing,
may be an over expressed anti gen, such
compiksr ()neen noas @@gﬁténmﬁng/\dqmalm thatare (daﬁgmd tarsgecuﬁc@ly bind to a target

pre-mBRAK Tl s 1PlicH BRI fahA Yafes' FPERg N Gl 3 sotice doror

site; abl Giii ni@&sHde isadRAcH dridoding ah eetilsdyGRaNRGRPt ) K BRI ay further
cancer, ovarian cancer and |ung cancer) and tel omerase

compyisgsElyenchpetit, i RLIdHE tegkand ansroy maye paqer regisms Ahat separate the
7 her exanpl es of
Sphce%%%o fro&'ﬁ%eﬁté? ewﬁdlé%%%g%‘%é@% Q%%’gsg 4 (el onoma

cel | s) ThbmeaiodsontHenbldrionenemhpasy cordiding the PTMs of the invention
caspase- 8(squanous cell carcinoma cells)., For a
with %ahqnﬁ}mtbfrf‘gﬂprq%ftd e BNAraTes} orpEnor spesifigogumop gigeigted pre-

| _
mRN:;E n’%ﬁﬁtgalﬁig SO ';;10%%%1{;_{[6 3 ﬁorﬁ%ﬁg erplﬁ\g:q%fz EIZSZS%I.%? ;t]o a portion of the
abundaniby &rgresserbadiumen spafifid dreassavicet pmnnRNIﬁetoFfwMa amayeldhimeric RNA
contacted with viral east. i pfecte ells_.

molecgls;RomREISHg SSavATFad ewgg?gég@n@? e ﬁagﬁe Figpres 3, 4a and 4b)

exanpl @ ai{'af)ﬁ‘llldaﬁfl? #)laé‘ SR HS R ER®dR -Q\leﬁfun may be

the present invention include, but are not limted
select¢hastbe pfimAdetatget,rhgsasse ltAsa lhtghily epanssseCFpteemRNAd aHowever other

transcggﬁttb%:a%e{'l %%éx;}w%%? }r}alag (ig%%f ?\,/llﬁéié se?écted such as, but not

limite@ié, kAR @MistH @8 bP@gt&mya@qmrdr@I a&mdaﬁ\@w;ép\fwsedi 8€milk in humans and
Par’vovi r | dae, Picornaviridae, Retroviridae and

other mam&o@th@seéigmpiﬁs of ahendseidly exmeted trarsgriptaneiuda thase ensling for
m os1 ggbﬁodmagal nst the product of the targeted pre-nRNA
Y e tunor specific or tunor associated antigen.
| n par ilisuiarpre-iFEN Anhaybisshopém BeeRee gl cofSeltiatiof of albumin is
tra/wsplicing woul d be directed against the protein
sufficieRty figd by 11 Hie rangeichetprentdar Ybmednh (Saetees. Fiigpsep) tlj@rs-splicing
r
antlbozigggﬂ,%é %}q/&t%hazﬁ %rg mlﬁb%%lg?%%%tﬁggnga}f &%c&ﬂlta'tlgﬁgé{f expressed
antibcﬁlgqmt}@bptldcrmblecudeprmd thedibday antahﬂdsdemte vaemdnmmlbumm pre-
r anot her tunoy cel|l articular, the PTM woul d
mRNgé?rgettW@ {indhe @é&?#qn@fg%gmfﬁﬁ?aﬂy ighgetigedyconcentration, e, a
hysidlb8RSE ieBine I ehiSicRl; g{eeol h@in anti body encoded by
P ysu% E% PTM Feg@% g%lr e%:t ed ag alsnst a second tunor
speci f iTbe oncléigraoid raeboldﬁmrkeddlagtth@E'ﬁMsloﬁ thedhhention may be delivered

to the lynb&g}?ro d}'f ﬁggna% Eﬂbitqggle%?h?m cﬁf,:tﬁ% %%J q?g{tg ?) algﬁ%i}} Iilafrolﬁhlulztlo% followed by
expreSid GBe nildleid déid trh ABcOto f3fm UFerMfca }‘E)afbél’@& lﬁéulaﬁ Qn ans-splicing

according to the present invention for the uctlon
reactigif. Elilenf@tg@t eilbwvill vary idspatiding, onghe abundenily emme@ tanged) & muscle
Ceus%ga %di%c%orqlng to the present invention. For

éﬁ% & UG R r oni ¢ PTMS consi sting of either a 2A

sel f-processing oligo peptide derived fromthe foot

and nout h di sease virus (FMDV) (Fang et ah, Nature

Bi ot echnol 23: 584, 2005) or a internal ribosone entry

site (IRES) (Martienz-Salas E, Curr Qpin Biotechnol,

10: 458, 1999) can be used to sinultaneously express

the entire light and heavy chain. As illustrated in

Figure 6, the bicistronic PUMs are simlar to a

nonoci stroni ¢ PTM except that it contains either



2A FMDV sel f-processing oligo peptide or

encephl onyocarditis (EMCV) I RES to induce high |evel
wezpeessson of the heavy chain. STRUCTURE OF TREI/US2005/036215

PRE- TTMJV1S- SPLI CI NG MOLECULES The present invention

provi des conpositions for use in generating novel

chinmeric nucleic acid nol ecul es through targeted

transis Bhd)thelfﬁjnbo'ﬂhﬁerﬁ'bmﬂhvmem atemrispecifo apiumss agsoyiated

one or nore target_bindin s that .tar

ets
encodity RISFAPOF SHFGEBTRE P EoRETy b s 7 o pgrentally
assoc1a{e"3|r\gﬁji crel) celisdre &e‘éhie@%uﬁa@ﬂép@ﬁﬁb Bﬁﬁgéﬂ%gﬂ“sﬁ? $r fundbr associated
Ice acceptor site and/or |ice donor site; and
antigen§ .(TA)L\)n Tbbsectigenssecjude E]G'QOIQ’QT@@@J h@ommtemﬁtané gthpr types of

tide. The.anti.b

macroné(?l éﬁ%sp %ﬁuﬁeg Wﬂt&gfﬂpg‘%ﬁesr@ X’%g%am%glﬁ% g%ldlln%ﬁ%\fﬁloﬁaa associated
antlgenaﬁuﬂnﬁﬁ heleeNstBmaAREYEE hGmak Efwﬁrb@.ﬁé‘ertah@blmmlgen human ovary

additional function to the anti body. AlternatlveI¥ t he
associata arﬂ@dly lwmamwvmésmw%mﬁlﬁem@awmewmeﬁ antige

chai

ol i e KD PP R R 5 MRt
Serologt PiaBgistNime Caigenatgém, Acddemic Beguydhoe¥oily l@SQ)}:e

prOX|n1ty to the 3' or 5 splice si.gnals of the target

i nt r orSpegiicaly. ihe TAA BAY be gﬁgnc(rcspeqlg ABIEGR, FYghag an
; C
R Y85 B ORI ERAOS RILRied with T

cell noﬁ-ﬂﬁ)dgklrﬁﬁ)tyen}ﬂpﬁragrmmegh pﬁﬂémt CBSS(E:{[EN:ChWGhtﬂaeCYW S@Dn ged lung
site framthe targe n. The

cancer ) guiLaH P38 (ST et NP AHIHEENTEE NG FHBEF T CGr pfffand bead and

neck cﬁ{&gr) I8} hiRdn ro&ré@ (dss@Pdtdd with Q:Broiﬁ&ﬁ?&%&éﬂous leukemia and
€ Spl1ceoso nmedi at ed nns- Sp I Cl ng reacti ons

acute Iwinphoblastivdedeiia)arie ad@gom the §AAMeE baldeyelopmentalpaiigen, such as

i St R ST AL PR g b i

melancg‘gé 120r088 cal&r aRe CRer Qlﬁf gaficQAkcerf) UAGE, fBindy (a55001ated with
10/°076, 248 and 09/ 941, 49 t he di scl osures of

melancane ainchtsbymarase (@spobiptedaridh mqasecqnﬁmﬁh ellre EA¢Y Pay pleg 60 viral
n...rhe.ta b

antigen, ﬁggklpqs,\Jih\%et fouil 4 g8 %e Hmlng% aﬁgl %??Hh?gaggo %aggc% g-l{Mc%l’\@ancer and

penile @érﬁ:'el’ﬁR&lﬁi Efstéin Bad bhumaﬁsooﬁmaﬂvmh Blurklttfselymphorge,tnasopharyngeal

MRNA. As used herein, ta
carcingto mgoﬁélaamlalﬁdyréemr@hf@raféve cﬁméqr %HPA%HB% e‘iﬂﬂhef bea
tlssue-%;!?qe%zﬁccsaellf 19% or Sselﬁr oesma%g so%&'fgc?\;xfﬁh ?&?&fﬂoﬁia§ ' gtp)I O@fassomated

I ng an pre- nRNA cl osél
with rr&ﬂk&ﬁ)ﬁlal),qgrbh@tld:%&d plaosphathset (hﬂoapiedwedsmneta‘p@rqaueg}; png;tanc -specific

machi nery of the nucleus can r- s$ tlon & od with
antgoP PR 8] OO FRE . PR GErSPRC AR T o pdcted w
prosta% (ﬂg&é?g tﬂ)ﬁrggl'ogulﬂ{ %atsgli% a?%ﬁﬁﬁly?ﬁﬂtcﬁﬁdér)”ﬂﬂdt dllteﬂ{aefeﬂipﬁﬁéllﬁQ(assomated

ar e enentary to and in an sense
with lived eantad.i Additonalhg tmeaT,gAt reay bea@ @\rer ekprestied gelf prtégenrpysh as

s 2 s B SO, 3 R SO SR AR socine

with cbfﬂ)‘f@c@&l'cgﬁbertlhﬁg Bindei 4 &@iﬁ@bﬁl‘éewuﬁqr@ﬁdoﬁﬁte@ltwﬂt}ﬁaﬂbrectal cancer,
and up to several hundred or nore

pancreratw Icamer,dls’anam' teacepanel ling pemyer()ﬁnd ‘peéorpqrmq»,@ysog@ted with numerous

mort g8 ARG AMA HGRR  DEEIBE, R kAT incluce
cychntﬂeﬁgﬂld&t VRS ﬁ(ﬂi@lbﬂn&ﬁzﬂ’@ﬂls? &-Gest@ ghelbnoids eglls), and caspase-8
nucl eoti des or nore. Absolute conplenentarily,

al though preferred, is not required. A sequence
"“conpl enentary” to a portion of an RNA, as referred to
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herei n, means a sequence having sufficient
conplenentarity to be able to hybridize with thetarget
wpe@ensdy form ng a stable dupl ex. The abili tBCT/US2005/036215
hybridize will depend on both the degree of
conplenentarity and the Iength of the nucleic acid
See, for exanple, Sanbrook et al. , 1989, Ml ecul ar
(squeser G5H carginosppeedlsyr Korprmenkimitimligt@f poteotial Tophs, see, e.g., Fong &

a . . | L.ng. Har bor w
S N NG e
acid, theanotfee ehdsintensafthe Reenibd, thaPTIN Ayt bd@Wtacted with viral or

contain and still forma stable duplex. One skilled in
yeastifectpdicells cpniaipmerayifal ar YesslrannRNAcigrast For cxnaplardtal pre-mRNAs

targe®dd dsBRARO PRI rogeauras t
o PN R ity H3Bnfon BRI SRR Eo. Rose of
AderRivirdsasgAsteyyinissp Fileviaidin, Eleavilvititiae HppadiahridasHdhipadsiidac,

for ex | e,. throu riple helix forpation, aptamer
Lent)Fsef P idac Aiay i o coHbemywe tofaen b Gp B PR
Papo@§Vifldde) PERB6HIdABPiSMARiAdad REBEyikad kY M) s

P engli neered to r ecégni zé a épgf:;r?‘f’ﬁ“?a%&%?%?%@ '
pr ot ei nl'he antigody encadedbeihe BIdVImiayt e direspdaighinet thapgeluct of the
rie- "RNA. » The PTM nol ecul e al so contains a 3' splice

targe?egéar%apﬁ (A A R S %%Hneé aeialst griiags. Jpparticular, the
antibadiipodudedis aSBSUlCEr ARRAPliGhE Sould e direcidd dgafist B8 ipRAtein encoded by

may further conprise a branchpoint and a

the trgpscyipt/araeicd; byethe PAM in the saremousepertestices for the 5'
splice . S .t he 3' splice ion used i n RNA
A R e s B s
separd@BoteifipeodiNed B§randtheGart anIBNAl AGhivdk BAGtheratROALAL YIn particular, the
Pre . 303-358).. I n addition, nodified consensus _
P TMs"é‘lj@i f%& ORH BIMQFEPREIAF A fUROT apiociatsd transeripicwhidathesirgle chain
i i i ' i ce.region be used
i A9\0co38 e NS A S S8 EALAD, TR FeliRES:
assocgted gigei.t elndunls embudineagho objectvAs/ 1EIRABe (| WMIBAE upon the binding
f&h$%ﬁ£§&0ﬁ$?e, U=zur aci |, G=guani ne, C=cytosine, R=purine
o the IDPAY 10 ISIPFIES cRftoRS) (SEQ ID NO 1). The 3' splice
site Copaiditidn & é :
b[anchpointh? bg%ﬁ%ﬁSg?ﬁgéﬁgEﬁgﬁﬁgggﬁﬁi%?kgﬂggéﬁywéﬂgnﬂxthe
productien 8f siegla shais astibedjess hicstrpoNidGTMT han ds@betsedaicadrding to the present

. Sensus_seguence i mral s i s YNYURA X : .
mven?lﬂ‘%@pﬁ?ﬁ HREPT _;%1%“3%%{@? SR OESE@@%A\@WOCW% oligo peptide
derivetiennlthe Rt dnd sobitedisdadeyviflls (PRAYON (K REFRLA Nhru Biotechnol 23: 584
pol y.p%/rl mdine tract is |ocated between the br ancﬁ ’
2005 ypiarintepnpdi ribhsomagentresitei(IREQd dbptienz-Salas E.LCurm@pin Bitechnol, 10:458,

[ : n int ytilization gand 3'. splj ci .
199910 LT BERDED BRls HE LT B i A g
Figurevo} the bioést@infelRTIeie tat mid 8 A St fni¥ BIMeR8ept that it contains either
d clfeotl de, AC have been identified and referred to
24 FUD o praeessiing. ohgo pepidn romceridprayesasiis@MEN) TRES dojaduce high
:tion as splice acceptor/donor
level ggg%%@gézfﬁ%éﬁg%hbe used to generate the PTMs of
t he i nvBIRUSTURBOBDTHERRE-FRAGSESPIEIGING(MDIBCULES
separaHﬁgthe RNA splice site fromthe target binding o
domai n 'ARPTESPRIGIVRIOR IQYidss CPORPPAHEORSTION Usthia gsperieting novel chimeric
nuclefc@@i i L QG f L) ‘e (G
e A o RENIEE P BT o it @hsboplgqrrice
one opforartgrganisiptingeidniaiing thatddrgets biriding ef e REWEtot dbahdantly expressed pre-
enhance ramsplicing to the target pre-nRNA A
nucl eoti de sequence encodi ng an anti body pol ypepti de
is also included in the PTM of the invention. The PTMs
of the invention may contain exon sequences whi ch when
trar-spliced to the target pre-nRNA will result in the
formation of a chineric RNA2capabl e of




encodi ng a functional antibody pol ypeptide. The exon
sequences nmay be derived from i munogl obul i n genes,

W@ awh/08333t hose encoding full |ength heavy chai PGT/UB005/036215
l'ight chain and | |ight chain. The exon sequences may
encode Fab, Fv, or Fc fragnments. Antibody pol ypeptides
i ncl ude single chain antibodies (SCA), i.e. antibodies

mRNA tagget €X)i 53' splécearegiongha imdidepet se @badpor séadndray 5' splice donor

e L B
could lgéé/gaa;gh‘r%qg %%a?rg %thﬁbtﬂi‘a'o‘f B 128MYiatibRishclY & 4Pt dBWr@Bzyme or

aln variable region are joined together )
sequer(cds thatt¢dnferaddittonalufighctaorpiethd ahgiboidykiltgmativehyothmaatibody polypeptide

conti nuou ol.ypeptide. . These single chain antibody
may b%B‘P&Eﬁ’z’gtaﬁn}é&a&%ﬁ’b&%%?‘aﬁl}mﬁnt i gen bi nding portion and
lack tfge At RPEN int@Rhaity aléFiatRbe a€lefst oné BEthEGollowing

portion. The antigen binding portion folds into three =
featuradi(pebisiliog someinsuaigated $o intos seqienads i ciispipreximity tq His 3' or 5' splice

. t .of t t i fulll t ' . J

T TR .

represfcﬁ%eoﬂé@&sfus Bindthk ks TREPIMEIZ 11t0iBYentlon raofulther comprise one or
enbodi ment, the inmunogl obulin nolecul e cgn be

more SpepgIGegianyP sepriptedhe Tbige siLirPm the fasget Sidmgdomain.
(Fab) 2 SRy i - -
i bt 8hert Bl tophgien BAS foRATRhaRaaRAR A Bt
demoristration 6t theit abilivuvomcedssiul mediSieadpliesosomummigtabirbissplicing

forns should have greater tu to no I 1]
reactiqngwithin thgreell gre desgi ?%&F?&ﬁm$ S NG 6B LE 6,013,487 and
ARG HLs & friteli iStd 1Bt B SAHATRIGs 350 36,343, 89/796,096,
6280%2§f§a ﬁz%%%?%ggyh%%f§%gpﬁﬁﬁeasequencessbe "humani zed"
09/756,09 0818318 8581 HEO TR 4Mand9/94dr498n therdischesures of wiéeh are incorporated
t he polégeghjde ncoded by the PTM To produce
by refergRgmin sdr SHEPHSACERY sequences from non- human

| Munog,0bild: Bintiid ahthin SPIRIPTMRNESW#HHR PR SHitH Albiading affinity
by the corresponding sequences from humans. | n anot her

for theetatget preemRN A, lveg. saibirhid yasein] cx othes tasget iye-mdiyin derusgd peyein, a

fficientl.y.Dbi 0 a target, includi t t ’
arger Gy fipe i B Bl PREVed e UG S compound
etc., ti¢dt 8bhfeRIspadifi€inZ ¥MBindidlkiave asdhbss thd Blbaint@Pred@RNA closely in space to
acconpl i shed by encoding the smallest functional unit )
the PTO¥I sa thai the spbegosomgarocessiegaachinery of genaickys cen {rHBs-splice a portion
irabl e r.eqi ) or light (Lv) chains
Ofﬂwgﬁﬁﬁﬁﬁ%pgﬁsg82@F§%§£$ﬁ%%%ﬁ§%hfigurations woul d enabl e
two di Thekegdt birtigetdombia of ehedMOVIne®yr @ditdin nailtiple dimeling domains that
nol ecule with dual_target%gg,specificities.to Pave t wo RNA
are cogipfqraenigry te Ard WdlirjeaseotRElon tafhg trrgeted TpgigR gf gect pre-mRNA.
I . Y . . .
The i1 Bt RS B4G L RUELPEE LAl D pnlt FROCHARS, W preferred
embodinentefai inbattjonp dhy pmdingdemattismaat @umprisewaleastiud) to 30 and up to

di sease targets, such ant.i.gens .as iated with -
severgl RBAER GRS RICKeAPREh o PRFIGEBS PG 1o Mache 1B significantly

inc¥d horaBe tHk bt BindifpRRdinidih SF d, fhe thtREbinaig domain
by mc\ééégrsa | tﬁeelc,eﬁﬁgly be i n%él uded 1 n the PTMs. Additi Eﬂ% ly, g

may dolpriBd Mveey humdred duclseiifles nomores ndbupluig commismentsesity, faithough

preferi BN ESRUET AocaPgleC R BeN By 39 R L g, & feferred

hereinl Bieahs a J6duerdccARS il uHiéiMR |camplentdhtatigid bdible td1gybridize with the
encoded anti body pol ypeptides may al so be directed to

ti ssuespecific self-antigens. For exanple, known
antigen or epitope mmcry between anti gens on
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i nfectious organi sns and sel f-antigens may be used to
desi gn anti body pol ypepti des and the PTMs encodi ng
W bh@ses3ssl ypeptides. In a specific enbodi nent PET/UR®05/036215
i nvention, antibody pol ypepti des associated with
aut oi nmune di sease such as, for exanple, between the
spirochete etiologic agent of Lyne di sease and LFA-I
target ﬁ&YmRN&tﬁM1ﬁgd stabld duhioe Thepibiitgcd hyteridizmwilledepend on both the

e o A A BEPbce L B0 B ALEGE it
1989, MHI&Q{?LHSC bR %%ab&a‘fzﬁﬁ) Wnu&p OH&RY,-CAllSpR KMl‘érH?)fr Lbb&ratory Press,

I nventi on ITH e engl neer ed tO cont ain a si ng e exon
Cold Sepgdfarbor, Nawt Y ok analgedwelnng@ thohytaidigngauéleielagid, the more

e SRR s 850 RSP BRI RAALE o st
art caﬂ £1eBldih ¥ 1QErabRedSRAUTHISHattR oP Rengfesk duplexits ST ME standard

depends on the type of tr r-splicing reaction, i.e.
PM%mmmemm%i@@%%ﬁ@@%@%tmlmaw

exon r ement. that wi|

ermbodi n%lpa}/ ﬁlgo l?)ﬁ \?.ghlerd t ﬁf; 0 1}6??‘16@ 1&%}% fdr exg{lllp?en through
triple hélBOfopAARIE dpthﬂlte@nﬁé}@ctﬁﬂacéﬁﬁbody iﬁtﬂrﬁk@mﬂ@ ﬂﬂpmteu@’huclelc acid

el sewhere in the PTMto prevent non-specific
interagtioms gu@pqs,th«pqqgn whiighsthe £T, ysg@g@@e@fl t@ Freognikg ¢ pracific RNA binding
proteug,.lz\l\/ﬁe,ra)spr cﬂfnﬁ 186 s mé&ﬁﬁ@ta%? g{e%RiI ASplice site of the

1vely mentarity, preventing
n on- spgat PTM inosgealeyda @intagns ali ep]EElél\ﬂegwndm iimpiiedbs iar3' splice

uch a way that hybri
accepior vkt i 5oL M AoRPEes oD HRSe Paaipn A fathes faypgrise o
branc o%rﬁla,'n )éﬁ?rlhﬁdlﬂg SAVETEHsaREs RRROARS rdithé ¥' Pikd ¥éhor site and the
sequences conprise one or nore
sphcearqgﬁcmrmad ar BNgt spdicirigese vtll khowa dquthecet (Soe, Mowkderlgd, $993, The

o B SR s oL S Blp B 2 Oy WD, A

consehd(fs! sQ@p&lha% thdt3dintagh the Bhili§LoFuh&ica T/ dorkor spliklel 6@ Shd ® splice
(splicing elenments),or could bind to parts of the

regiorsphaschaised iretheprastich efithe ivesstior. hB@eﬂX,ath@tS \spligs Fitf Gpgsensus

sequeffeGH D ISERE i s ERTG g R el g CF1dsdcP R purine

and /=8hd §fidk Bife) (SEQN® ROM )s pThec? splidessite @008t bf thi’ee separate sequence
el enents). The binding of the "safety

elemegiss thgrjalr@u:hg@mt PrbrERdigLiggR mlymﬁgntdmegtéqct 511%@1@ ﬁgcqné@;sgﬁ sequence

v ST 5y P PRRCT i

N=an$ aG¢lestid) @H@blbe«oﬁ)f @hmmrlmasltmmﬂhe oite of bramdhufoematign. A
al so_be 1 ncl uded |n the PTM of the |$ ent ... The )
polyppiimiding traghieioratsh betyreen dhe hsanehingdy ape %%nlhe%ﬂree%cceptor and is

1mp01¥ml??a & ek B &ngdh%lﬁtelﬂq%&&fanﬁw splic¥ls ;té r&@@fnﬁ@ﬁ r R@cén@ly, pre-

in mni-introns e Insertion of mnr-intron
mRNArihworstegmaitigngitls tgubmemicotifie isamiiending dih rt}ganhduqlcptlde AC have
been RS 2 R e D0 B RSERS el o any sequences
that finfcHbdf B¢ ?pcth Qc&égtdr%ﬁbf &udRED ndyalsPBt e d t ¢ grRRste Be PTMs of the
the PTM smal | natural’ly occurring introns or,
hnmnabmernatlvely, any intron sequences, including

synthetic mni-introns ich in nsen

onor S8 e SoeE BRioalN (LR e P R AT Tyt et
bindit) @&8dln BRlyHso B iBcluded inGBe BTAVE PHkpaber$6§iBn hia§brmesiEnél to include

pyrimdiné tract. The mni-intron Sequences are

preferably between about 60-150 nucl eotides in |ength,

however, mini-intron sequences of increased | engths

may al so be used. In a preferred
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enbodi nent of the invention, the mni-intron conprises
the 5° and 3' end of an endogenous intron. In
wEe@beszed enbodi ments of the invention the 5 PCHUSINSG/036215
fragment is about 20 nucleotides in Iength and the 3
end is about 40 nucleotides in length. In a specific
enbodi nent of the invention, an intron of 528
featunesi suchas (id e®paodpns, sthich wédd fgickionitmblosk traestaas ofany wespliced PTM

ut.ilized. uence of the.i.ntro onstruct_ .S as
e R S
?f agt t of hddiebtidetstg@mbaticaamaantaanbdy Sy sHpaaatHIsd wkhlbed in the
|
PTM g§thgamesntiont dbaPddceftthsigyenjmagtiacyiyn grayiagrenceg waich when

at attattccact tattai .. . . o
rans SRR Meteoelf PEIRAPL PUL Bt in g Sormationef a himsrie i eopable of
encodBRES Gctidnal bhdlghE ol HREtE) CHie dxOEQedUanbéd May be derived from
~ Ccaact atctgaatcatgtgccccttctctgtgaacctctatcataatactt gt .
immupgglabelit ganegtsagh agthoscencediag el length heavy chains, k light chain and A light

. ccettgtatcitttgtgcata gtacc acaggaagtat t.tt at a.
chaing (i SR YRS R SAF A JaPCh (A ARG e o bEBBEides
includdCshiedlé Ehagie hbtaaQiadsq8 CAY! ited R@dan Jh4 RIE & LA o Ripkptdde chain, and
t aat gacct aat aat gat gggftttatttccagln yet another

may GoFHEise p beabdwinndight ¢fin, ped/phbatht Maie pecderallyisihs apthgly

posspSUSIRST G En | S0 BB R S5 USRLERy nd e
chain vVaidb1e plgici arg jeiatd weter @ihedcthepr thsagh aqeptidnitler) to form a

.sequence, which includes a uridine-rich region that |s . .
continuoys pelypentidle. Fhesgoiingle cligin antibody grivpeniidss porgprisypngntigen binding

i ARHE L A RIS RIS FRRRER v orion

folds M@ Hiree Mhensionaslesttuethrdsstiostarttial [P Fiviilarfto theestuotwensd the pative full-
t he..| SAR consensus sequepces.are inserted. into e
lengib R {pog Pt B WA TR R OLTIGL &t TG G745 21 B gt alos. 5.091513 and

5,1324@B9r site of intron sequences. In an enbodi ment of

fhe’invention the | SAR sequences are inserted within
100 nudh empilde seribadimeite the isonmogbulin meleeulpreahebe exgmposed of

embodi nent, of the invention, the LSAR u es ;are. .
smallF SR i SR bR adtety FERath ST GelRL Ol enabling the
antibddlesAtdTeledr M bedodeshr@nbaticfifdr @fest then iifeN ihMnbdgl6bulin.  Smaller

| SAR sequences are inserted within 20 nucl eoti des of

immunpglogulinifmes shpeld havp gregisrpinen togiesmel tisshe ratiegeivhichis an important
dan&ﬁﬁf&%Em%ﬁ&Bé&ﬁﬁsPTNS that have been engineered to

incl ude czs-acting ri bozyne sequences. The inclusion

of sucht BestefeneaSolr huties hdmbdstiation abatc]l MWody polypeptide sequences

otranslation in the absence of trans-splicing or to
be “hpmapigeds ta pmvge the Retenyalior pe INBWEE FesBPnsgde theerplypeptide encoded by

the Pﬁ'ﬁ?gs?% éj-gg%l Fl%lé%(rﬂgeds GAHRARSS sd hcégaﬁoﬁen&{lﬁﬁ%ﬁrglqrélmunoglobulin

e any sequenctes that are capa _
varialtlé domdingdehegara sabissitated bythe (coatk§ponkd e \seqepncddpors luzingg
reactiqQn. Such ribqQzynes, i ncl.ude bu re nqt limte .
to ha e CRRPABHGHL At SREAD mpiecg?’& el iy rghheered 1o effciently
bind {0 ﬁclﬁ%’i)ﬁg ’tellrgg%‘@hﬁtareaxle_lati;bgl%/‘inac]ce@ilﬂle, BRI binding to a cleft or an

269: 25856- 6 n enbodi nent of the I nvention, .
enzys@ kctovengtee nHlis oan esasctmplished diy encadipgahe smglhest dasctional unit of an

. referred to as exonic splicing,enhancers ma | sq. .
antibgi et (i PRESRER IR GREF GOl 8PS (oSt HERt (L) chains of
Transacting splicing factors, nanmely the
serine/arginine-rich (SR) proteins, have been shown to

interact with such exonic splicing enhancers and
nodul ate splicing (See,
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Tacke et al, 1999, Curr. Opin. Cell Biol. 11:358-362;
Tian et al, 2001, J. Biological Chem stry
WQZ®588B36- 33839; Fu, 1995, RNA 1:663-680). NuRCEHS2005/036215

| ocalization signals may al so be included in the PTM

nol ecul e (Di ngwel | and Laskey, 1986, Ann .Rev. Cel

Biol. 2:367-390; Dingwell and Laskey, 1991, Trends in

humaBlaﬁﬁlSlﬁﬁEs Stiese d@f@ﬁ&tﬁﬁé%ouﬁmﬂbﬁuwbQﬁiﬂ’ferbmctaigefs&bIb@re:nglneered ina
gnal s can be used to enhance the transport _ of

smglesm praitg @ﬂﬂwgah Fﬁrsettnﬂesmaei0€1?§ hbree twerkisprentthggapeutic effects.
SmalRf %%fb%fheé%m ]gr%% gérsﬁé Ql?é?ralagn qg%%ﬁaﬂt‘?n tdtk%’a? g%ch as cancetr.
ecu suc as Pation si sto y
RNA ex ﬂ"hessm@wdtﬁhabequeﬁops emt:oaé fmpbod,}e rebgeptides directed to various

disease GEHET, SHMHCHENER FPRBPOISh HAION MGl PBRéssi By athganisms, for
examPBle, Pir@EE bl 89 LAYPS: HePatiRd Bhatfa, tRiSnAaldstt¥s Rfay REncluded in the
ol ecul € and prevent degradati on. In addi ti on, ?

PT M@odddsthmablry bide i HiViuniey 1nqiudeh®q9€mes tenowting @rn@r-meenf@rﬂntibodies or

Ia i,oNn of uns rther ele S ch
aniib TRl d0 Bt BRPrE AU suth b1 5 g, 1182NEL cea, muc,
TRPmupkpg@hggdnﬁggmmggmilcatlon or synthetic anal ogs can
be i ncorporated into PTMs to pronote or facilitate

nucl eadn jagdisionz thei envodedt a@tﬁyqd@ edmeptidesnmay pbicabs directed to tissue-
spemﬁD |Sel(]§ &Ptéée%glegfé‘()lrr?%(ggltp?blkngwx V\%lltlgﬁf? g)? eeE) &g@: gney}? b%Men antigens on

infectidilsi FEAS9NE af® dGeHlRgénsansy $plised ng desigt tantbsdy @UBﬂpeptﬁies and the
acid nol ecul es may al so be deS|gned for

PTMs jepeadjne thasai raleREntigesoudn 2 shecife cﬁyrgquirylerﬁr of fhgainvention, antibody
polyp%gﬁi l’éggo% A 8% @ éL&h fot %%rhgfé;c’ betWAER the spirochete
are to Synt eS|ze invit
etiologiy ngdmetof iyﬁTd\/H)sca&uaﬂd PAAs] ey be utibebdf ioethdate tahlﬁotectlve immune
sugar noi et ate bac

respog%gﬁ%png)o%y cpo ylpﬁp%@%q rgqyazg%/q p$ 91rgqh[gcf E)h HS§P¢-eREGHE se?f-antlgens associated
Withm‘rf?ﬁ agﬁ%eﬁg T&%SE%Eﬁﬁettt‘ﬁé ng§ MRNA, transport into the
cell, etc

. For exanpl e, dification of a PTMto
r educe ThedToW's odilthe inhentige mea,nbaemmeedtth eogtell aublagle exon sequence,
upt ake of the nol n .addit |cat|ons

multlB g eSBeIE L e a&?}‘g%tévéy Bl?el ?lypfe&e %)gOél B?quences encodmg the

mtlbﬁ}ﬁﬁ&l@ptl@i@%&lﬁiﬁﬁésﬂnThg REmBYE hd fdeﬁﬁtydofm?ﬁk ee4th@SedRYbe used in the
hesized in such a way as to be conjugated to

PTMS{I’d@l)i?@iS o the ulype mfchrafavssr&lcp@pmad@m(,ez ¢. O fegpn replacement, 3' exon

tar tln st _cel | rS.ql N.Vi [. AN agent
replay HicHF bt Btk 2o s RO b T R R Fislis Pane  see.
e. 9., LURhSkm®Odingdntahthe 119&&8t101|?rd7&afe{‘3|ﬂt1k alsd\ardrpobsted 1dSfthe spacer,

86: 6553-6556; Lemnitre et ah, 1987, Proc. Natl. Acad.
bindisg domaingarglgmherparthel M toausisat Ren-snpHs/oygplicing. This is a region

of th b tg%}%?‘s"égg %Ferﬁ?e%tts Jfg%ﬁj‘ %ﬁé)olr g; ‘h*é@ s&%gg%&gﬂa’uvely weak

compidstidntg e chréanting &Bn- BB t;raiﬂsyﬂj’licdigz afhie@TM 1i$ dgdgred in such a way
cl eavage, agents Krol et a

h, 1988, , o
that, pposriyORfizaliesoishe égldgiﬁét)ar&?#mg RPRiont) af | hﬁé’%i\gethﬁ 3" qngidy S'splice site
Res. 5:539-549). To this end,
1sun§ﬂgnﬁgﬁﬁgg§$§§§gﬂgg g%hles may be conjugated to
anot herSuochl"exfetly e seqpiences campﬁprt mmlaeor rhyte contpleatdantary stretches of cis-

triggered . cross-Iljnkin ar.t . .
sequigg taPBId e crepond gerte e abeicdge Reic) whiEh Drids tpepp or both sides
f thd PV SR NGRGRAGy HRAHMRNERS 3F HlicR sAL YR 1‘35”5 kdeN€teAEplicing elements
° actof hﬁﬂﬁdd§¥|on to the g%augnces ?or ?%e aﬁSHQ fgee )

poI ypeptide that woul d enhance the action of the

encoded anti body. The anti body sequences could al so be

fused with sequences that encode for another
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bi ol ogically active nol ecule, such as a toxin. Various
ot her wel | -known nodifications to the nucleic acid
worioeosdses can be i ntroduced as a neans of | NnCPEHBR005/036215
intracellular stability and half-life. Such
nodi fications include, but are not limted to, the
addi tion of flanking sequences of ribonucleotides to
or couléhbind'tapaitoof tBe splivisg démeiie themisebash.eThis fisadety binding prevents the

r.cunst ances .where i ncr it de ed, .
splicifg {IEEPRS BORUReRa e (HoRathad? PHOSP RLEIeLS1 G5 ffiRtszam atiaching
to theW sPice Zite %c%ﬁﬁﬂﬂﬁbh%fehﬁﬂtsﬁml“h@31nﬁ[1%fcﬁ‘rtﬁee'(§afeuu %5}'/ Be disrupted by

aci ds contai ni n i nternucleosi de |i'nkages may
the blbd;ng phihh éaggqtekdn 8g m@mezfqbﬂf’gl\/émhmg@i@se -miRA¥ A ahes exposing and
acti a% L 1 [a (see, Unlmann et al, 1990, Chem
1Vapig, the A8 1%13%3 egbeﬂ eider et al, 1990, Tetrahedr on

Lett. &Jn&&&é)uas deqiRh&s QPSS of fdrﬁﬁlng HEEBLIBYp sthix@u@ Hy also be
of the present invention are preferably nDdIerd in

includgd éhthg Fid¥ o thetigveniionease their stability in the
| | . .
g)e/ CZ | ITE%: g‘feg?rﬁg@ﬁ%fng ggthg? pl% ?de%%%'iﬂo\fe%%l 3 vﬁ*e%}%(‘ﬁge odlng region

of the TM heengiiepedditd IcUﬁtainl’Ihlmbmtﬁfnsa Thb ﬂmbﬂ@hby miﬂﬁinfﬂoﬁd into the coding
ollqpnucleotlde (or conbi nation of aqligonucleqtides)
sequenqeAT thy R Msis dpgigagd todperesse dpanitivg Oﬁﬂ}‘?cﬁxﬂ@ a%aﬂ@ﬁ%resagmtwn of
the PTIﬁ cﬂoﬁélssn%e Afint- Ws@gﬁbﬂg&e@%@ dﬁée Y 396 the! eéfoﬁg of the PTM
the synthetic can be produced as nuc ea
includessgiafitnatwralty ocutrang intybrescar] eltermativielye apintred sedllidncdts including

synthe%gg {n?-ﬁlgnéﬂd\g 1££I1rté ‘%&nﬁ nucl g{sl(?erz%t ?F\%Ftl(f grgo @ngtis sequences which
includd Létﬁrﬁﬂcﬁlﬁéuﬁl a3 ]s%ﬁée sitimlgh §orﬁ€ E&tﬁ@&eﬁﬁﬁﬁnldlne tract.
21: 4253-4258) her nodifications may "al so be
r eqU| r dbig nﬁlm-lrmoanmqeencgs erchpretealy etween ahouewhRaidOenucleotides in

| t. h
tengtt] R MO R IEG SERe e S a-cdh B L HioeRs Pisgh | p a preferred
embodigfehf 8Pk fleh@GH, ahé SiihChtrolsbniprizad KRS, andh3'Céhd8Y aP@ndogenous
made to the structure of the synthetic PTMs include

introng Jp paﬁrf@rr%@mb¢dﬁrle@t$ of $hepiay rgsmether dinfroe drrEmest isadhutad) nucleotides
r Yo Wor Z=S or
in lengtﬁén § e)uil B a%%ﬁpg’q Rﬁc?eo?agse ﬁlelg:r\}ygtﬁh the remai nder as
0. e. Ql aY-s§ec(1§E eémbodimends. of ethe alnvedt®HS, anNuat&i cofASD8ISnucleotides
Res., 16:3209- 3221), X=S (Cbsstlck R, et al, 1989,
comprigipg e frlloning seqieacesanay bgosilizede)Seavenss PIARS it cpustruct is as
follo K -D., et al, 1989, J Arer. Chem Soc,
11:2321-2322); (ii) methyl phosphonat es (e.g. Z=net hyl
(M 1| ef' frdgmest seqiened: (SEHQ8D,NQ:3Bi ol . Chem ,

255 96%9665%@(:%{ %%t;&s horgm(%%tgﬁgg%mq ?’%ﬁ%%gt)gctggaaggtam
gaga%é(i:tgzgtﬁ@a%s%%@%ﬂtlt%%g%@a\f\gthtgggﬁgtag% t%(a 9%?\'& c(@é\ﬁé%#@&te}ctcgtagttﬁﬁaﬁtcctc

ataﬂawcagtggeﬁrtcﬂsmt@cwamg@cmattcaam:t%@fggWB) ;o (iv)

hosphgt t Z=0, thyl, ethyl, et
O 1o gt séaui G D Mo o atry e 0 Y
21: 5468caftlddty aaamg@acc@a@@g@@&dﬂ@t?tfcaﬁaa&tt’\%%&g&gta&gtagugmcmacm

carbanmat e, acetani date, acetate)
CCCﬂglmmgtgtatamgta%gaamamawaamwgmatg@aatagMtct!tacaaataagaatat

et al, 1979 o 9-1
soactefianabitnameriine Reders Rl et thet Bt

the PTMs of the |nvent| on. Such nodifications include

the use of: (i) 2'-ribonucleosides (R=H); (ii)

2' - Onet hyl at ed nucl eosides (R=Owe) ) (Sproat, B. S.,

et al, 1989, Nucleic Acids Res., 17:3373-3386); and

(ii1) 2'-fluoro-2'-riboxynucl eosi des (R=F) (Krug, A.,

et al, 1989, Nucl eosides and Nucl eoti des,

8:1473-1483). 17




Further, base nodifications that nmay be made to the
PTMs, including but not limted to use of: (i)
w@osisBhe derivatives substituted in the 5-pPSI/UBINS/036215
{e.g. nethyl, brono, fluoro etc) or replacing a
carbonyl group by an amno group (Piccirilli, J . A,
et al, 1990, Natiwe, 343:33-37); (ii) purine
deri vatin yemﬂoﬁmk spegifepeuhddimen dfthgmvemtonnsordsengys ISAR sequences

e o RS YRS o SR BOAASE b i

the IM]E@ Eplﬁ:lﬂg%‘@tl@lﬁ%? &fd rlagﬁa@%r cOnsesus stqdchce, Which dnchiBle8 b @@idine-rich
Macronol ecul es, 194-207). In addition, the PTMs

may
regiop that sveduired| fpr 5 |5pke¢jsﬂeaemadtqn\kef U USoRNGn dlhedi8awgteotide ISAR

conseﬁﬁbsl sgﬂ%en&% F%@B%eg%ee éggévl\r%l sleaﬁ%mce I\Sé%? (tjﬁ@sU UIJIT?J%%’AUGU (SEQID

NO:sphengptideatd s tHeRTMs Jf e inwhtidh, thd BHR c&hsféﬁhﬂ@e d¥es are
27.6039-6045), nustards (Vlassov, V. V., et al, 88,

inserteg o thpstrgetgraobthe PTM wv@essimpEnEtdedhs 3 .dren@rgm&g)é ARTEON sequences.
In an \é/{ntbla ng‘ tlilxg %Veﬁlp ﬁl%qukogeflﬁ%Cng_%? ?Hsleﬁg%wgfh ri 1oq nucleotides from
acridine (interca lng agen

the §' Jd%ﬁ&r sitB] &e hipfdfesre®dmBodiment&d)the (Hvbmt)oﬂ; thedlSA(R%quuatdeyeﬁ inserted
reversi bl e disul phide formation mn} 8rote|ns
11y

Wlthl](l I ﬁH@pqty;les grompthe 5, depoRgifgraly @ porepre gmbrglimeat ef the invention
7 4 I iff s
e 80 5y e SRS g i 50
Cross- IThnkcasrgﬁ)Qm‘ﬂmns( of )thcellhvemtlbnl fiethef photpolsy t P’ EMs that have been
cro sli ngl@g §Pe L TQuU ., etal, 1990, Naturfe
engmggfg 4ggn ? cif-actifig © memgqﬂueggest hd bf nlg%le;lPBn Such sequences is
desighld ﬁ)%&{ﬁzleqﬁlth{aanglaﬁgﬁ irCie laBsafé 6 t&”ﬁsﬁi&ﬁ@ oﬁeq)roduce a PTM with a
i nt ernucl eoside |inkage, i.e., the backbone of
specifit tdngtht drodefimei tend(sar dhe epbacmej seguehces dhas Imayr b p&ertc‘r‘ebmto the PTMs

nto RSP A R REBEAE B b v o

reactihNASUERAbORIsahclodd BRRMCh&Alh#@Bio Nagnrh&h@dd, Bgirpi@ aAd hdpatitis delta
peptide nucleic acid édE;NA& for review see, Uhl mann,
e}

virus gEbozyaus (s @how@qg{nw Ghap R69:2H85H- 6NA may be
h TN -0 i
T oo D6 B SR XA REHAET B R ERGREAISUN. For cxample,

sequ@b@-rﬁf@ﬁéd td Bs mﬁmqﬂlcmg‘@ﬁﬂmmtm@ albdbe inolelsd irothe strhﬁure of the
be covalently linked to Iipophilic_graoups

synth@fﬂ%%ﬂrvr@e Jg?éﬁﬁ%tl%aﬁ@élbmé fastorpsmsly Hig seiineanginite-Helh (SsR) proteins,
have B, SRR Bk, BT MR S5 PR B pcin s,
Tackd &84, 199% CurNapin ACetBioBdll: 1‘58/%62861@16‘1%8% 656) J. Ribloyical Chemistry

i.hes. (Lemaitre , 87 Proc
276:3%8%‘ Tu u?&%akﬁﬁeké%ﬁ@ Shiter lecaigtion %ﬁ%also be
: ¥ I f ient
includé? ﬂaﬂ%ﬁ%‘:‘%@r@@ SN g LRI 8 ! Cyllseel 2367-390;
Dingweldiand baskey,ort9il nBitendnig Ribchene Sabd6478-d8h) i Sucbdluclear localization
. di ficatjons na e utilized to.i e
signa{ftas e Rt HanaRe ey et BEREtfoted INIERER filmuelsps where rans-
sphcg;ggca@vs of the invention can be used in nethods

designed to produce a novel chimeric RNA in a target
cel | . Pasditherah Gatures canthe add@ds@rthe Pﬁ%mplesnlecmvbras pelyadenylation

signag rrfogffph'iﬁgégzxtg{%s%ﬂ st ’1}1 8&% sll?h{:%%quﬁces 1% ?r}ﬁgQ%ehsFﬂhgmg, additional
bmdlﬂglre‘gms JTRhREHLRIF cdmplentdNfary ediSns, Widitibnal Splideatss; ok bRfective

into a RNA nol ecul e, wherein said PTMbinds to a

target prenRNA target and nediates a trara-splicing

reaction resulting in formati on of a chineric nRNA

t hat expresses an anti body pol ypepti de.
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SYNTHESI S OF THE r 4NS- SPLI Cl NG MOLECULES The nucl ei c
acid nol ecules of the invention can be RNA or DNA or
wa@lerewsd3Bves or nodi fied versions thereof, PCT/US2005/036215
si ngl e-stranded or doubl e-stranded. By nucleic acid is
meant a PTM nol ecul e, a ribozyne or t-RNA endonucl ease
based nucleic acid nolecule, or a nucleic acid
groupsd modllateghe Qtdbﬂgy af thd Moteuecatideyredent ddppadationoin tddRiN, stop

codorg g é'a?"" %?T&E%h%tés?c?ia%gé‘?éhﬁﬁ o4 5Bl RdeP TS Further
eleme"ﬁ'fkgs ?‘ﬁ‘ gﬁ@%&ﬁf&ﬁ%@m Bﬁélgéﬁcféh:%@@ﬁao‘&fﬁcatlon or
|nk € term nucl el ¢

aci d
synthstpemafqgs ahn e lmotpmnbe@i mtc PEMs tapiaisote onfaoﬂmte oficlardesalization and

her .t han the fiye bi i ¢cal.l.y occurring bases
Sphce(’é%ﬂl"i‘f:é’rpcﬁﬁté‘?ﬁ r‘?&g m(tmﬂgltﬁ%r S%%Sﬂlt‘%'si ne and uracil). In
addi t i eaddifien BHe PatV blo@edulty @8BS BRA AR eC AR 236 designed for
DNA/ RNA, RNA/ protein or DNA/ RNA/ protein chineric

Sphcqmree:meé@tqdwmnsaspéwmegea}ﬁenls m@clewmrddeolph@esmmalsptby designed for
rlboz%me 5nﬁ§1a%dt'\@rodlﬂ( \ﬁlﬁgr?l}?()[{l% htgl\{zg FIg nP% gasgesmﬂ agtg? érag spﬁlclng

reacuang;l ei c acid nol ecul es. For exanpl e, the nucleic acids

may be chem cally I\i‘ht hesi zed usi ng commercially
avai | abYken psgidistrd Mingre 49 ke pashesize Zrbyitrﬁéﬁmhl%ﬂq%H‘ﬂS) such PTMs

I t
e e e
impro?e egbilitOsf thednolEtngd: apthidizAtidretoribd taveet mRNA(mrmpbn ik M cell, etc.
can be gegerated in vitro trans rlptlon of

For egaé%m%ﬁ% eHoBRT M do reeiyree theiove éggrge SaR Flnlmqge the cellular uptake
of thexRGE&IIE © &ﬂﬁl&ﬁnbﬁlﬁgﬁt%@ e Q% rﬂéHSR’ td'are Sud 1%¥1)fy & nuclease or

vectors downstreamfromsuita ol ymer
chemjeabdegtaslatos uthe ascltih eciﬁf?noléimf;s oay B’eSsypdieﬂlzed HBSlCh a way as to be

o BB s SRR 2 BB RO S SSHSRR v

or an &%ﬁ@fde@tﬁ@é&mﬁ Bt a&é{s %@ﬁ@ﬁg Eg%%&@%@rér by al., 1989, Proc.
Natl. Beak Swn Upd| 86:6 353 ¢186f Lemaitiszs al. | k%@r@i@ﬂa&f@td AcmdoSRNM 648-652;

t er | t.-he
PCT B B0 DR BD5b B Pl B Ekambeics, RN B R PG b barricr
(see, ERABCTTEBbEECatRIONY! CWU89/'DOI’B49 publisbbdl AyiiB25, 11988}, lh@brldmatlon-trlggered
transcription using plasmds, such as SPS65 and

cleavage pgewp (98, € &5 &*f@]g”/é 1988 BidTeelmianes 6:958-9 A0 pr intercalating agents
(see, ggp FBIITI %‘al’?cgf%z 5I § 3‘9(‘?49222'0%% %ﬁ% ec‘ H&&ﬁgﬁﬁﬁ}l\ﬁ(gfcules may be

1on can )& Ut uce 't

conjugﬁtbd?fmbthe}'hﬁ)l&'[ﬂ& elgB)a peptifhl hiybrididatinn teigyersd ctaablliaking agent,
neans, ﬁs are wel | known in the art. For exanple, the
transpoTiAgeRts lggi%qﬂqnftpggergc}, Clﬁé‘t’agﬁlagﬁfi‘ta?t? on, affinity or

ant i body,
gel el ect r olp-T Eﬁlﬂé'[dléb%&?& péfg:e?ﬁiﬁsde%ﬁ%] %gg??@@%r @4 addition to
the seguiérices fo dgnantibotiy ablypérmdmheh ebudd exfanéef the atii@nofuht Encoded

antib%ﬁp fEd | g:@ﬁg g%%?eggéslr}gp\sdfq%%)dbe gﬁggwﬁ/gg%glﬂ(?qgghzgfenco e for another
blologleMEIrHch%‘mo‘Mb%w‘§ﬁch5a\érétt9ﬁ%' zed chemcally, in vitro,

I'n vivo, can be synthesized in the presence of
rmdl f i dtrions othes wel-inewn muliBatioet theniceiceaiskmolecules can be

introd?ltceaJJ ellsl 4 ﬁlga’ms of increasing intracellular stability and half-life. Such modifications

include, but are not limited to, the addition of flanking sequences of ribonucleotides to the 5'
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upt ake or binding of the PTMto target pre-nmRNA. In
addition, follow ng synthesis of the PTM the PTMs may
wheooansizsi ed with peptides, chem cal agents, PCT/US2005/036215
anti bodi es, or nucleic acid nolecules, for exanple, to
enhance the physical properties of the PTM nol ecul es.
Such nodifications are well known to those of skill in
and/ot Bleends df the moleailanaesmetvedcematancss|vitice: iactedsaudtaldlityes desired,

encodi ng, a PT .utilized, cloning tec known
nuclefe FoRRIGE R BesEin nfpselgasdedriAgssFleh o et e
prefexgpcl aG1&icia HQ c@ﬁaﬁ%ﬁ%ﬁﬁé&ﬁ@@ 1ﬁ’[€1‘ﬁh@lEosﬂ\éﬁ§1{1&g§s 1919%9 lé‘}brﬁfhesmed using

own I n t e art reconbl nant DNA technol ogy” wh
reagentaand metindd tlmat ereded ckndyedin the ijiubeUh]manalet al. ,el:9§0) Chem Rev.

993, rrent Pr e Bi gl o Joh .

R AT G EMR R Y

and EX Ahe PN of the iaé@él{@ﬁ&hrnfﬁo%fblﬁéferaﬁl glotiFRdRh 85 a way as to
_ NY. The DNA encodi ng the PTM of |nterest may be
increase themtitatality iy t@@ﬂﬁe@ﬂl@@l RINA mc&equlﬁs jaeet Sy:nath trselegnage by cellular
ribonv%eqsgs:,rgterh%& %ﬁ %re%e? Co\rg sgelears]f e;]corn? (ef:él(ltelgfeg }a{lrhsbr}te cthext%lc modlﬁed
oligoflicle®€itié (@ cohifbiitidn o€ bligdruRlkotifled) et BTMcsTﬁ@adiﬁﬁ oifthe RNA binding

such a construct to transfect target cells in the
sequepeg butig legs Jensitizg i ruclepse plsayagsn die pdditiom theoyynthaticiPdMsgan be
oo PO e g O LT UL BUETUAR PO R dercsion
by nual&ﬁiset (utelbyju feaal | 1908t udeit Mam%&vmpmum @erzeaNbJ 33149 51; PuttaraJu et

ween the conpl exed nucleic acid

al., 1%%%{:1@10 Apiq Berr ot e ﬁ*?rﬁfiaow@éaﬂqa%rfe C@rlwgss@ax Risp g feauired, for
examt)ﬁet(g gl_lfrnﬁﬁcy nQ}iTgato @!hbﬂméuma; Gftae. e, kd'fin &@Qﬁﬁérh&%l%?y of

a vectof can remain” epi soma
pharnmacbleioeties ot o onpseerathky pharmegeuiceldly deagablocaasteristican

Such vaRGRSTiogh WHCRBHE BRSO BF FCEORDY Hh oY e T TS include

but al@GNARIEPY PRABOGSNSLARAM siéh 4h@edft . Vectors
contai ning the PTMof interest can be any plasmd,

viral, () nldiqsuhcrrgthmmsmxacbr ¥ynihert 7S demwmnyblggtsmaféwo or more

r othe art d,f a 0 pan
wits 85 sl EiaS B9 st RebdSulhott AnFitgrmin® Bl a8 d6:3200-
3221)534&189(63%!;@%1(01& teh@z , 1989l engihenondiener st 3 469M1696), lYdeZ =S (Brill,
regul ated by any pronnter/enhancer sequences known

W. K¢- Re etk 1t9(89a6tA”ﬂ9f’f Ghatraiocad 113822330 Ql)mmbﬂpb@ﬂph@nates (e.g

2SR RFAGTPS S SLA0HMES 8890, ARHSHRIP(in spospornic

(z—NLQamyt)gelgt aikyl methgﬁlyéfhyﬁ aauby) m@m@mhm@g ngﬁ:ra(ﬂﬂ&f) QAgltawal S., etal,
Nat ur e 290: 304- 310)

1988 Jorgro et A¢AL o A 8?17971%7@83)|(8ﬁ§ Warhh iioe: Mol 51988, Nuclei

Aczd@ﬁ7é§%§gg?§43§'ﬁ QU);p gﬁ@cﬁﬁﬁ&s S?F]gl lli{yrI] %%8 916‘[1‘?' éthyl etc) (Miller, P.

S., et @NA8RY Bivichahistr. 1,%1546I8F53k74) Natll(v) Iﬂmaphon&:fredjlﬁkaiges (e.g. carbamate,

st e i M O B8 Y SO SR 58 ! e et MY,

et al. 21%93497&)1%);1 Shhepeytin al138%M sprpnot er, the human
chorioni c gonadotropin- b pronoter (Hollenberg et a

1994, NbkddiGeh) sug@nodificatisine gyayl@6ndoridrated igp, thePEMs of the

imverfit, S SRR A Bl Al T LR T 2-0-

methWﬂﬂe& Budassing (R&tme;qqsgmdt BRGLleY al N9RYL Necibic SRY Rels €7:3373-
ternatively, viral vectors can be used which

selectlvely infect the desired target cell. Vectors
for use in the

20



practice of the invention include any eukaryotic
expression vectors, including but not limted to,
W@ R00al08BIpr essi on vectors, such as those deri vROI/U82905/036215
the class of retroviruses, adenoviruses or
adeno- associ ated viruses. The PTMs can al so be
delivered as RNA nol ecules directly. A nunber of
3386)sade@ii) VlwysLenoxyanclabsdesiB=U3 e<kugj Ac letidi ,NP 8B LN uakatsides and

ection for expression of the herpes
AkaQV%%rgi4%$ﬂ§gi % hymi di ne ki nase, hypoxant hi ne- guani ne
phos phew,iRes BhdeaREH SRS 1R Fhagd BB RiA. 1 Hﬁmﬁ ' 1H&§dihg but not
transferase protein in tk-, hgprt- or aprtdeficient

limited ¢ hisg, of; dpmyeimidiat derivdtives sehstifutedsin dlof-posities (&£ amslyl, bromo,

C be used as e basi s of selectiond.or ...
o TP 3 e 8 e 00 i A SROEGHLE & A o al. 1990, Nanre,
343:3889);q1ippGend QeriveliviRliadad shecRitifiddea ae1ad\ (e 7-deaza adenine,
phosphori bosyl transferase (gpt), which conters

hYPowthusEt) ahfenctignalized phiba @rpcrﬁltm (@ fregdy edenipadohromarfidgnine) (for a
rev1evﬁ8&f fohgs %%Bsfﬁﬂ% tf’Bﬁ% 0% F Gl }hS'z%esC‘} ‘léﬁ p3{d
nydln phosp otran erase whi'cti confers
resi st &maédition, Ny gP DMgGhaY: bd &valenﬂyahﬁkddetd readhied iﬁm@t’ibnaﬂfgroups
the _invention,the cell culture |§g}rans orned a

such gsa (D pserelaps Mitlers B Tetnial., $98% Newkic A4y Besni nec) LP%NP 20, 113-

r I
16, BSEBASASEL00 1Ty L BAMIDRE S gt Vs
V. V. 7éFlal.| VEBSSPleh &) 713G 1M 2R HrieSerFibée c:romsiuﬂqlmg a:gfsltsawdh or without the need

for cognrgt hOd (o 15 : h&ng r.e%&gﬁ%{n%\é%gﬁao ?ﬂngs '(36 i %ﬁ%,gBiochimie, 67:777-

783); B HENCRSivhids (FXRESEI cf?éi‘ﬂﬁlﬁ&é }%%thd}p\m@ ?Fﬁtéﬂ% (Connolly, B. A., and
pecifically, targeted spliceosone nediat ed

Newntana PNEs gPBL,i Mig/eid Acide &ien glﬂéi?ﬂ)’/l @741),r(a¢)l‘all®blydeﬁi (Sghiff's base
nre

formaiRF CHHRRe Sbotio B0 DAY EEgaik PRt & LY LI fopotolytic cross

linkinBNAerroOgElt, tTi. 0n @l | 100r MaAYy 40558t36BNA medi at ed
targeted tra s- spI|C|ng reactions may be utilized to

f or m chi g embodisst of\the inigation oligerup @y@@ anmetiesinpiueihthe sugar
and 1n%é}gu&?051£’eelnﬂf gg t111er @&ﬂ)&ﬁe &hcﬁe ﬁ tunﬂg & ie a@gd w1th novel
S S S, encapsu % i A 8

groupm B‘bﬁ@@fﬁpl@oﬁs sudhi dlfg@ﬁﬁcﬂé@tidéﬁnmﬁmpwbich am bé thSwn to b1nd with a
abl e of expressing the conpositi

highey @ﬁyéq DM pad RYActhag @9% ,ogg?@@geotlgesg is re{ggiredrig ayg peptide nucleic

acid (ﬂ'ﬁ% éfo‘il & se M hTharkP f% 468948 Che CWMAHSCSQ)O ThR$, PNA may be
nucleic acid as part of ‘a rétroviral, adenovira

incorpudgtad irns symtheﬂcddl" M5 tcﬂin,crelasmﬂllehrIstahillty)andﬁbm‘mndmgcafmnty for the target

ed DNA injection, electroporation, calcium

lxeﬁﬁﬁEEphate medi ated transfection, etc. PTM and the
del i veny ssMaLambMatheht PR 1'11%Htﬁ>nt e rh ‘I\@sdlﬂﬁ% be Wh\afdhtly linked to
coul d be admnistered to ani mal's or humans

lipoplgbe genps onathendaganistapable of imptohingsiptake by caHs For example, the PTM

molesglfsitnniovaenith Bk Eiah (D sholth B! bisingdt ReRACH 4387. & roe. Narl
Acadmulaz&mmssgresbw a6 polyauaBoPUlentalte, 8! eAlIa DN .PrOUWatl. Acad.
uld be active in Iiver cells that express the

Sci, Ué}élb &4116&81663;) msqlublg @olynTire (ﬂmommy@mglﬁmﬂ) tpamprpve the

efﬁ01 ntﬂ%txﬁ@!ﬁ?vg}c&%%g?@g (%e a%l V%Fe%lot Pﬁ En fbcrde tl?%;l\ﬂﬁﬁ\% 1na{10nsgof the above

identified hddifatibhsibp b LliR, to Eﬁ'&ea@@ eHenerbal@grana defivéri ef PTMs into the
that contai ns sequences of the specific antibody woul d

be inserted or trara-spliced to a defined sequence of
the albumn target, resulting in a chimeric nmRNA t hat
woul d express a product conprising the antibody
pol ypepti de, which can be secreted fromthe
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hepat ocytes. Secretory signaling sequences could be
i ncorporated to increase secretion. The al bum n gene
WO 200hi08d3Bly expressed in the liver, thereby proRCTHUSZPOROB6215
abundant target pre-nRNA for targeting. By targeting
al bum n, the serum concentration of the product is
expressed at physiologically significant, clinica
targetasell/ @he PTAMs¢Tahé ik eh@orets. beAlsbdii methads dest@ied 0 produce a novel
. concentration on the order of 45-50 ng/m . Gven a
chimeris RN AR atpgpicelpl i cing ef ficiency of 5% |arge

quanti ty ! i e BTVt t cell a PTM
e R e S
whiclamap be n amyr formodedt by end slalist in the atforéfanylemnoRMNA nislgcule, or a

2.5 [, .of theproduct b ner at ed. . r.oduct ,
DNA f4ieh bttt e iPHO e RGP dorppegt 14 Mo, targe pre-
mRNJg?ta%ggﬁ{r%ﬂ/n%d’latﬁ £ $oM-sAIRRAS bR YulBhg B FPRAGEIMN &3 di@Reric mRNA

r in the serumof the subject, which is
that exprgsrics pe antiiody gblypeptadalesi red t herapeutic amount. In
ot her.ape z - \ : he

humans, t an t he
of ant iediueBicace] dfechied bf tHeli@veRtlbh BarSbd 1d0NA GaRrivatives or

be decreased to reduce the serum concentrati on.

modifighyarsiopeticrept sisle-gfeansled phdeuble-granded s By swclgigasidsis appgnt a PTM
i O t U, .

e T

moledudd gebdirgar PTNMensleageastisozand ok (-BaNArendomitlepsetbaged sucleic acid

and coul d have i nportant functjons as signa
molequle, yehsther sernpesed of dpexysrbonusisotidan eksbpnustoaden aad phether composed

of ph&#@%’%&@lﬂfﬁ"ﬁia ePRHn ORI inklE¢E | PRIBREL nulldf &m@@%{fekﬁﬁﬁlly includes
of the presenht Invention be used to tar get cancer
nuclemedcids copgoidd afddabes atbérrihart thative bpdaditdlly awctirmgriasesThdenine,

gumigﬁ;[:\{ﬁyrﬁglguggw?{]ﬁgi elﬁ'racelgf t[g ﬁ&éigﬁg}t]&eéﬁtlk{sfs)l%?l%ieifnivgnti%glnllay comprise,
DNARNIRI RRREBiofeif o ADNAIRNA /Fdeif SIRBRS hhABsu1&Hat el ?‘&?g’iled to enhance

of.the present invention nmay al so be used to confer
the stabitiynafithie PEMas. host . Specifical ly, targeted

tram spli Cj i el udi doubl e-trar:splici .
Feac ; orte Vs g B ivgsRde AR e b By Elelfid known in the ant for
the syn@RkRGEMBOkicGol M6lebslesl F& dxampleatheMubRId &iddWinybied wiRefcally
a target pre-RNA and the PTM wherein said chimeric RNA
synthesizasldisingacomrssreially ey eitable wwaggnty andmyntheeizers by rsilyods that are well
| vpept j.de of A t o T : i tions
aon B MBSP 06 <, GPLIO8E QB PRSI BRE E acr, Te

PresspOkiobd Bhghaldypepti de to cells of an individual where
expression of said Eoly epti de causes jnduction of
ik

| uct, a.
pr ot ect/hN@nativalyneyntaelisdnsds capegaierazd Yy i rigo transeription of DNA
sequeﬁ@égpe‘?ﬁb&ihg s JFehiRds ﬁ%ﬂéﬁ\?A g?@.@n&é&. c%ﬁ%\é F&%morated into a wide
sequences~encodi ng an antibody pol ypeptide of interest
varietyayf abttersofoventicant ifiogn suitablei RIYA tpolyosdrhse prématers such as the T7, SP6, or
i.ndi vidual to ieduce a pr teftive I mrune response,
T3 palyrasrasgsprefotest:, COBengss olymergReioRates Fefluepgrs include the
followikase "induction of a protective inmmune response”,

and the like, is used broadly to include the induction
of any TimThATBEXACTEACIIMEEAGHGAGAISEER NOab) or

col | ot PAHIA EA R0 MBI E IR NOD s 1

pr ot ectT3:hgAMPAIA @OETOACTALABTGAGUl @EQPHDY Reggn or

cancer cell. Induction of a protective inmune response
al so includes the induction of an autoi nmmune response
agai nst tissue-specific self antigens (Pardoll, D. M

1999, PNAS 96:5340-5342). The termrefers not only to
the absolute
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prevention of any of the synptons or conditions in the
host resulting frominfection with the particul ar
w@aiohogpssr or from the cancer, but al so to anyPCT/US2005/036215

detectabl e delay in the onset of any suchsynptons or
condi tions, any detectable reduction in the degree or
rate of infection by the particul ar pathogen, or any
det ect ale®asccAslld Qthé first Baseseoepirtited dfitotRIeA dufigg sensetiption. The
any synptom or condition resulting fromthe presence

undergife ¢ theminimugy pRIBSRaS; ré‘?d’é,reécfero‘?ng’ﬁ@t FHSEHRIYY esent

i nventi
e s RS SR LAyt
such QBSESG'S(HmdS?\lﬁésbﬂp‘e@tromegzr EotportiomeMadisorg rI)c [ additibn, RNA

signs associated with the |nfect|on,?f%}he h st p%
amplifigarssmethedssusha@s B rawlificatipngen be atilizes w0 nreducgthe PTM of interest.

and/ or gp% [ e

exanpl e"ltl{e nay%%}ugi'fﬁng ﬁ? gjﬁyer 1 b{éorﬁ%[ngu ssaée(:: F@fl (1)<nown in the art.
For ekdrgpit, a0 @M s o&ﬁ&iei pmlhﬂeé bargebfilhation, affétyi «mmtltiodsemwactlons reverse

d by, f H.V, RSV, h
phasecyhematpgtaghy BKBéémgp@re%yo R0t L ggn il ecdnize tha
the m%ﬂl%ﬂ If%ﬂl’lh(l? Jivh Vﬁﬁydeg aﬂ' oﬁttﬁé §de tcﬁm%e%ﬁ@hl%@ ofra Iﬂﬁlelc acid to
ancer, autoi nmune |sea eunat o arthritis and
be puhlﬁadlspl antation. Treat ment i ncl udes anel i oration of

iaﬂ)éi ig%m gﬁlggltégew?tvblm%}éee %?%gif%emlca 19! & vztro or in vivo,
can b@‘ggﬂ tht@RAlih Yhe ﬁ@ieln@e 6PRBAHRY Bgsdﬁgﬁtu?a'\ﬁﬁldlgouﬂ&eto increase stability,

ention may ‘be further engineered to express
uptake o bkidiregy @rtkmBEM tactarges prelraRNda rinfdédlitllom tllewingesynthesis of the PTM,

u noI cell;s t
e PERfH RE0uRea T PR EytBkither Bt SFist op pucigigeid
mole¥Béd, flumpR, tmﬁﬁn@ef th b dical prdpbica oFf tiRyRIrN medlecides. Such
for exanpl e, granul ocyte/ macrop @%e stimulating cell

modifjeasions ateawel bknqvanogiipse ofiskikindiskaths or sinilarly
acting .
encode:%H%%ﬁ%n anllena yﬁ%% ypgﬁ%ggéﬂgﬁ ding %3?35?%% d, cloning
technifuewkho®vaat e artimaypbpuet dor dehirgrodiie mﬁnlelc aeitbielecule into an
aci ds conprising a sequence encodin

P
expresein HP&plerMethees rismenly loprndn Heary 3 re %&Wg?%éﬁfémology which
can bg?rl% & :?r%ﬁe?cﬁ%& ﬁﬁAﬁ?tﬁJePQt dINels. 2 1595 tCL{h(;'ellr% Pro‘t&oﬁﬁhsMolecular Biology,

di ment e inventio t he” Ruc acid nedi at es
John &Viilef & Sons, VY parainitiegigr, PTN, p}end Uicdnistem andbixpiefsiomed Laboratory

thods for delivery into a host cell available
Mam;%i é}ﬂg‘ ?reégﬁ\ﬁge used according to the present
| nvent i pR DRArer68RE3he PEVI (ﬁ‘@ﬁteﬂ:gt hbe bg?écja%ﬁlaﬁﬁ% gf;glﬁeel ed into a
delivery see Strauss, M and Barranger, J .

varietorfdmst secion sﬁ&femas ﬁtaeabpjprovm?,e foratepeatite crﬁrth@/DbTrA in laxge scale and
contailz{hgg%.c%sg%ly %&Eﬁ teow‘lhre%g)@]t% fgﬂ!%m C?a/tl @5 gi‘[\/gafllfe use of such a

consﬂ'_&ﬂt 5[‘?6 ﬁ&rﬁ‘fé&t tak %ell§m the Yont Ri1BFEIE @1 the TOXbEPLion of sufficient
- 596; | i gan, 93, Science 260:926-932; and
amOlmtﬂr WM& thaAwdé fmcom@%entmmasmrs "Witl igenslogenously expressed pre-

mRI\%E #5 ; %93??%{21?&1%% M%qujr\glg%tl%}lﬁ%ﬁt\%ﬁ%ﬁr}{%lexed nucleic

acid moltRsles CEb exﬁﬂi{plé}@. vetfohedn Y ii@6duced v Wb gtichaistds tdken up by a cell
host is directly exposed to the PTM or PTM encodi n
and diigelsahQ ransFiap il P & 1Momoleseler SUeh a VRctans oL Rlwstal or
cells are first transformed with the PTM or PTM
encodi ng nucleic acid nolecule in vitro, then
transplanted into the host. These two approaches are
known, respectively, as in vivo or ex vivo gene
delivery. In a specific enbodi nent, the nucleic acid
is directly adm nistered in vivo, where
23



it is expressed to produce the PTM This can be
acconpl i shed by any of nunerous nethods known in the
W@ea0s/0833¢1 , by constructing it as part of an PCT/US2005/036215
appropriate nucleic acid expression vector and
admnistering it so that it becones intracellul ar,
e.g. by infection using a defective or attenuated
becomethrombsoamhal Brintegheed, \ak talg ag ¢adaarbe (mascribed to prddfce the desired RNA,

. Pat ent No. 4,980,286), or by direct injection of nake
fe., P, St S§ioRbengic SAnEieRiet vy teremBonB H AdFTOLEY, r,netgogs standard
in the@§n€ gun; Biolistic, Dupont, Bio-Rad), or coating with

't pids or cell-surface receptors or transfecting

agent s Veetocagsuidiaingdhe PIM éfpjosoasesan e ay ppesntid c¥ied, induding non-

. .mcgracapsul es, or b dmnistering it i.n linkage to.a .
viral g@%ﬁ%& ggﬁfﬁ% Ws!tgniﬂ%%ﬁerlts‘%n%\m ish %h[s %&t, Hﬁg{}%rlfg?ﬁ%@wn and expression of
nucleRHB QRIS hRRinMiahtcell§) EkFEagd dfthdsdqusrRnsdidiEtic FTM can be

receptor - medi at ed endocytosis (see e.g., Wi and Wi,
regulated@ly agy Bowioterchbancep ezuaure kuarg jn the artdo a¢fds infangmalian, preferably
08 SRR g5 O HRC a0 b morrs
but ardtnbot lidaed fohdte $V$0 baBNproRWter rqdort BeaBisEI® ah@ Uhawiboba) P. 1981,
sequences that are not necessary for packaging of the
Naturgi298130¢r8h@héheprgmotaragpiained in thetdolome ermiral Ferspof Bews sarcoma

- t .100h9 . - B81- :

v W o o e BT SRR pptr (Vo
et al. V&8l pProc.Q¥dr]. biradsgd. UstA. g8rid4deddsy ahy rdgnlatel Issquances of the

tissues. (See, Kozarsky and W san 93, Cu
metalehiapep 87? (EsHeter ééaédégéé%V@&?éfﬁ?'gM%Q ¥i8hCRY prpmotr, he
. LT - e . ;
humargl?g%@%g%prgggggﬁﬁhﬁﬁrokgf&i&ﬂIélglﬁ%\f})ggﬁe%t]oc}r{.’, ﬁgﬂ)n4, Ml @ell, Endocrinology
106:1ad4anoy,arsoci ated viral vector may be used to deliver

nucl ei ¢ aci d npl ecu] es cagable of,egcoding Ege PTM

The vedtriypsokRlarifeaossyds hat oradpkbyiiHgaRAC R Pogygtare the
reconﬂ{inaﬁ% PINGS ?(lngﬁug@ Wi GFeantREn S RIRS &le ARILBhERLABSRE. Alternatively,
el ement of choi ée nayage inserted into the vector
viral Yevtdrk ean mpped adtich seleptivelydefecttbe dedinet dargetcelll Viaotons fozgise in the

o S S Rt oS SRR L R 5 i o,
viral BRERRANECIIRIb e théRNRHEL frOR thOElads dfatrdviuBEd, a@hoviruses or
Usual Iy, the nethod of transfer includes the transfer

adenméissacisted wicvswbl e marker to the cells. The cells are

then plac nder .sel] ection.to hspl ate thaose cells

t hat ﬁ&?s%ﬁEE%ﬁmuﬂﬁaﬁ &QPSKQQBFQ§§PH6“FEE PFQZSferred

gene. TWeuhBsWItstlRetisEsaithistanhlse k ised; atlliingBhi noe liadted to

to a host by various nmethods known in the art. In a _
selectinmefos pxmsessiommgdherberpes sipplexafinus thysridingkingsedypexanihipg-guanine

IS . .host | AR ti
phos AL 08 b GOl A1 A Y AU or o
deficianidslls, redpetinIM Alsoqariti+dletiboliatsdtaate odh begusad BI e tawl of selection

a physi ol ogi cal | h ticall t abl
for diggs)rp c%ét@ rqd%l:tgg% WézgS; ngica1 rﬁ&%é]{%%@%i%?nq&%@ ?rfeg‘tsq%xie?(ate?xanthine- guanine

N ' a t ! - :
s AR TSULSE oGRS S OAURAY i s
(neo)pwhich stefersiresitthrce o AmiRbdy dvsicle g8 # 88 ;cind bty prem ygenB rphbsphotransferase

rec i ze har macopeja for .use in aninals, and re . .
(27 B PTG ORI TSR BY BT PRECif o N PESd T o EmBOdBRERIOL e ipvention,

di l uent, adjuvant, excipient, or vehicle with which

the therapeutic is adm ni stered. Exanples of suitable

carriers are described in "Rem ngton's Pharnaceuti ca

sciences" by EEW Martin. Many methods standard in the

art can be thus enployed, including but not [inmted
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to hybridization assays to detect formation of
chinmeric nRNA expression by detecting and/ or
WO r®easizzi ng the presence of chinmeric MRNA (e.PBCT/US2005/036215

Nort hern assays, dot blots, in situ hybridization, and
Reverse-Transcription PCR, etc.), etc. In a specific
enbodi nent, it may be desirable to adm nister the

the cell phhurdceatsiaraleden apes iritioarfs/ectbr tdeell, MI’Ihat(merh oviHIbeynly a single
to ihe $rea in need of treatnent, i liver tissue

vector, g a {igfed NENBET L Verlrs Prssnite AR ool by, for exanple,
andyRas ANDWRINVANIS TRATEON OF 7RAFBISPINEHSE MOPEEUES
surgery, topical appircation, e.g., in conjunction
wi t h dhevoempositi@ssind gnedfidds rof thermgesent inyyntion) aze tiésiglr,ledby generate

Bans a gatheter nmeans of, an endosco
novel it 1y i SByReR eGSR dhbolypeptide
Spec1ﬁ§cﬁlydtakg§%d%hc$&bﬁﬁ rﬁédlﬁecpﬁfzﬁsuﬁjhc NiRAdMESd oulle-trans-splicing

gel'atinous material, including nenbranes, such as
reactions 3 exen rﬂplmmnhmor P exdni roplasematt isen be vietrto Igen@afé aseh chimeric

RNAs. A@cﬁtl(gg@l lg elﬁ/zg e o(ﬁ F@TX% 136%c}s W@e?eodg 2 {z]}%;lcﬁ%i} rea ns may be
utilized A3 Wb ¢HimbBc ®RANA NI stered in anounts that are effectlve
to produce the desired effect in the targeted cell. .
Ef f ec Vevaundlivgessystemstiee v adcapd edJé?CgiOrFFqﬂi’égFf the compositions
egur h
of the 1%\2%1%819 Elt(g E@ﬁs ggr grﬁ:e iﬂ\ﬁlrlgéuoglgﬁ ogréeltstx%?cqﬂgﬁltf@l%? Tngtéltocgﬁk"aks,
recombliapawedlis lca;iiublle bﬁ/e)@mmmxhe:admposiﬂm mqmlmt-mecﬂlateldeandocytosm (see,
COHEOSIII i nvention be effectjve,
e.g, Wiand VWe p@hd Joﬁlql hgh@é\?é214ﬁ§9 6143% %Of&i@%t&%]élfﬁafll%@?]&@ﬁld as part of
d
et e B R R Pkl DA fnection,
electrommfratbamnidlesnt phodphae medmtadftrankfectien etc. of target protein

expr essi pn s been reduced. . ] n ad it
oy DT NB R R ety Y R St Bl 8 P Ritigigcould be
admini &kl ‘?@énn'ﬂ@l%@ﬂ%uﬁﬁﬁg Ejﬁ conveBtidll h@WHig B3R MRk IRRIs 24Rh as intravenous

nmeant to exenplif e present invention and as such
or mtraaoléalnm@cuom dn d@ue@ﬁc tmbpdiment efrthe ertvedtlm thej ghimierig RNfemolecule

would B b he | %\iu%%'\f}: pﬁi(yoA ?Xfﬁﬂd I T\\/&lgzeégﬁlﬁhat express the

albumlﬁ\bﬂél-ﬁmﬁ {aw L BhEBPYM. Grotid Be-detlveSai) RENGeni e diddidE domain of
targetlng stra&;gy shown in Figure 8 has been

the PTM\eglberingda thotargated seavensein afuemin pigriaRNga di allogviag epasplicing, the
coding §¥1€1§1n F]l(eel_igon ltg;tt (%W,é\l/% ég@ént@ar efl@ gf)ér&gﬁcs%@?@y Wloﬂld l?e inserted or
trans-spidéd 1®a aéAllﬁl?JedEEqﬁﬁEV o$ &maﬁﬁm;an Itaﬁ‘ggt &isbhmg n bhmgélﬂé mRNA that

target. um n nas peen selecied a get ecause
would eprete 3 PEARGEUBPTESIRG t%§§ptsbpqym0§mprl %bcaarbmear@ted from the

h

hepatoJ?y't& s@éxgtb?_%/ Qlﬁ%lﬁqag:@gl&rﬁggﬁtﬁm P&Zisﬂézg{boge?%d dt%tliélélg astecer tion.

t he efThe albunﬁn géﬂnmmhrglﬂyeqqnmaklmhe dxerr ﬁlssabgrp,rowdmg an abundant

n and fungtion of HPV-16 _anti-E7 ScFv in vi
target Bre @b da R U] iy S (ARCERIFgppept the product is
express@@ b It)ﬂ? 10?@: c\!a)l 1f‘1ba\ﬁ? HRRE! /G apdhi0 W R1s9) AMBRin has a serum
construct ed |n1tate the final tnns-spliced product
concentration @sthe drdeo of 4550 esg/imbnGiyenacesddiratg rang sglédng eifisiency of 5%,

Cos.-.7 d al - us .he at ells) cells. The
large aiiies &t MR S Re BITRPEE L SR0, iR & b BE hifseption of 45
mg/m] B5AIBEMInORNE 2VVER @ldré n@a&ﬁie@mts@mnglefmgloeq% @eSmg/ml of the
and PCR product consisting of coding al bumn exon 1

and HPV-16 anti-E7 scFv sequence. The codi ng sequence
of nouse al bum n exon 1 was assenbl ed using the
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followi ng | ong oligonucleotides: forward prinmer (SEQ
ID NG 9): GCTAGC
WOATIBHAESBACGT AACCT TTCTCCTCCTCCTCTTCGT CTCCGCCT CTRTTI2005/036215
CCAGGGGTGTGI TTCGCCGAGAAGCAC
GGTCCAACTGCAGGAGTCAGGECCTGA GC. and reverse primer
(SEQ I D NO 10): GCTCAGCCCCTGACTCCTGCAGTITGGACC

product%@_mwm%pnses the antibody or polypeptlde fragment,
GAGCCGCGAGACGAAGAGGAGGAGGAGAAAGGT TACCCACTTCA
is generaitymessn! aprrRsipaiely @b e P@ﬂ_ffrn‘irﬁw@cﬂfé 00 g(ralcia t%%qm@rﬂi the subject,

which 1%%1%1&%3?1?1&%%% g'aeﬁfetd?cﬁery}%cglﬂc faﬁxro Ofﬂ'h'aﬂlanéJ f%@fﬂef gtic antibody

es inclu use aI um n exon ence,
levels maly befin the rhhge 6fg-80 upimloddesnd. &f the aciieted jeyus df‘eantﬁwndhes are t00
e jtalicized nucl eotides includ artial HPV- 16
high, the A LETARpoS sEfuBne casig reSisediy Feren CBuseptgiion ng
sequ 8 t@ﬁ‘& t -
or i nee?lgﬁ e B{c&rﬁ%@ﬁé fdf&‘#lOH?HﬁQas%G%%rﬁi 96&e a§en s (e.g.
anthraxj 1D, NiBallAdR, SRS, Sopes rh&imatAA@CHTtT @Al cancer) are potentlal targets for the

o) CGICAT CITTGT TTTA T CCTITG
s S SIS CeOTHIATIIOC ST IOt

receptofs%? Pl Q&He%n%&%&ﬂésoﬁl tEh S dISsis bﬁ@hbﬂa¥ g&valesh&nt Tdes,
top codon; and the underlined nucleotides, FLAG tag).

composilthms PORe presgutinvertiondhayclst used v talﬁg@cmcelamﬂs Hippeifically using

tumor-s%?cgé }glﬁg%] h?ﬁ%glfg/ﬁnc IB% arrlglfsléjelré E)geafgeﬁg %:tljlcsté)egﬁ‘% ceilrk?ﬁlng upon
binding! Jf it EbbAY b 16 BNASK- §pe@1¥i@raﬁﬁ§dnon vector(lnvitr ogen)
The authenticity of the PTM cassette sequence was

verif T]@;qjcqmpwr@@d mj:t}(qdis Qm pIg%ent ipyontopmay also be used to

e FER D DRI AR TR DD AB e i

reactiorSE} lefon fgpﬁcefnfeﬁcdndﬂfr 5t bxpnakplacdntens X:ﬁnbeluﬁéml ﬁnmea (:}ﬁmeric RNA
nucl eoti des ression.and. pr.oces 16
e S5 G AL 5 PR ATR n oci

émé@p% cﬁﬁﬁsﬁlg&lﬂﬁ aI ong with a control
compr1§1{1§{hm g r-t e tr vv-spl iced cDNA wi t hout the

FLAG Thrggommsntlmmd ntaelpnls campe Hegoletb pB vadech Badei? acid encodmg an

hr s t tra i on, nedi
antibod§ Dok BipHoR 0 GaY LA WIerE SRR g PAdppride Sases
inductidi-6Y@ gr gfe!:t)iveaﬁﬁnﬁﬁ@llegﬁ(ﬁ@e bgpe\éﬁﬁiaﬁ% NthB b&hpdstiorsHBd methods can be
expression of HPV- 16 anti-E7 scFv using anti-FLAG M2
used to porvads sogadncasn cmd@ddsg angintjbedy i@dypeptidg obmjerest sapabldhefrinhancing

AP RS RARH ) 0 P4y R, BERIS 480 v . o

examplBf oduct contains 7 nucleotides or 2 amno acids fr om

al bum n target nRNA. For human applications it may

desi r ABleed kerein; thephrase t lﬁéu%mmﬁaf?rgfé%ﬂy@ﬁww fFfFRémse and the
. I r. n
like, is 8??9%(59(&1@[ f(i) 1(1;1(t:luh Flgatlﬁ&ﬁclﬁgg IDF Eﬁg}l Lt ai?ﬁ% Eﬁkc'g{e%g(%% ffﬁ hto%ténatural or
artificid®, iMluding eghmr@ﬁbb@y mﬁdﬁedﬁed imiuhé ieepmdp@énﬁlh,dMeerves to

or. proprotein convertase) cleavage site whic P has . .

protect st pgatpst eeggﬁql(éléag pﬁﬁh@gg} Wscap?pr\ﬂel‘}oln(dpaqlq)rég zRgrotec’uve immune
respon%ragéﬁ% desgﬂ@fr@glgtboéx (F_{%ﬁ _ﬁﬁg&nlg%mﬁé% g%e?%ﬁ 1981 gemﬁc self
antlgenl(Iédiﬁ)mD NBElb@9 FRNAEF 196 15840-6342)J Tﬁetdrm Befefs not only to the absolute

e S S M e SR i it

paﬂicul%bétﬂ&k%ﬁ?& fibm ROERIeE burMso to any detectable delay in the onset of any such

26



Si ezen RJ, Mol Biol Rep. 14:265-75, 1990; Duckert P,
Brunak S, Blom N Protein Eng Design & Sel ection.
wa7008083331 12, 2004). In another exanple, the PA®I/Us2008@€36215
designed to include the protein's own native secretion
signal, i.e., "pre-pro" signal (if it has one). This
strategy is designed to take advantage of the
sympto§ eogadiitms Nty detecebld retlastiondsn thendsgyeetod ratalodivdfection by the
. recaognition, processing and secretion of the fina
particulgr aHO28R| 9 @BY dsﬁesiagleﬁa?%ﬁ%gl TRVt alcihe giease gl agy sygptom or
.. r. , e
condititi bR PicSeneR ! pEFETRIE CLTBRSUERL CLRInglo (I Hesen
inventicmnethish @oppoispthetaatibodyhatlypeptidadflintdrest, shoulslitgrealiministered at a

eptide cleavage.in roygh endoplasm.c reticulu .
dosage FiHler &SGR TENEIonh SUE TR AHEI AP G SR FIGISES ST i he
infectioRbP@E he&l | ul ar conpartnents and, finally,

endopepti dase cl eavage resulting in the rel ease of a

mat ur'Bye ¢ampogitinms ced swsthods ool el ty alaviate engfppiredtyarious

e T St SRR b
ameliorht@ b btief idfedtioudldeschdeOtaus@l bis fof SagipRs HEY, RISV) hepdlis A, B or C,

expressi on plasm ds was anal yzed on_a 12% SDS- PAGE and ,
Class Iltor i sgents evamnmisrogigatshe ibaddidom Xd Msy Bk be dilmpnistered to a subject

naving Sk EROTHATH B S0 SRR BIEAGL Batmen
includepaiteliozitish dfamytshmptoat bysecipted veinthe diseasklos clihiabl indicetion
~transfected wth FLAG tagged cDNA expression plasmd
associated wifhthe PitBellogs and Cos-7 cells (Figure 13 lanes 3 &
6, |ekfig; : . .
det ect S BRAL, o R DTy S bPhRENE e
engineegaalnts exprets ayitdline/pravik fiekokStitan gar( facijitatethtIetmitewntofZmmunologic
nd 5-6, left .« Ip addition, rotein )
cels o sl pprinng e PEM. Suyl afeiinel Bt 3o By to those of
skill in He@kt ahBendTRAO Tl éka&%%%nﬁfo@&t@/rﬁ‘ac\l’@ia%é as8e8maHy 8810growth factor
secreted normally. LE 37 77MZVS- SPLI CED ALBUM N
(GMCSHR\mted euldnsror siniladysetipRaTeleouless IRONGIN enbiodimextsithe TM may
The effect. of .the .al bum n sequence .on HPV- 16 anti-E7
encode bglf gt pfbodopelyespids Al rudls PPRBRRr Y (o down
regul m%ﬂé?eyrehfenﬁ%dﬁﬁaﬁ,ml@@adms EopipHisidl a §i6de encoding a PTM
cells. rvical cancer cells, SiHa, (ATCC # HIB-35) .
are admiigiered te pramote PEMEfunstem hyovasi of gsoe felivesy g expression into a host
ty.an fe | . - HPV- I V.. C :
cel. 1B PRLERRASPLR oot e M AR B e iR G bypppoing PTM
product{odT @y fHBm3thbs thatenel deli@iy Bx@n 86s cElY availubfy iatthé Mt can be used
were also transfected with_the mAl b- HPV-16 ggtiggz
according foythe, prgacTE ipYeasion o Hopgeasial i Viws efdheuaptiogs ghaenegielisery see
y e
s 01y PR DU S Ll R ) P oot o
Berlin; BiéMspitbends il 993, lvdeal iPhatmaz@et88eHI5t Wu SidHdu, 1991, Biotherapy

3:87-9% o ipsbeve SAB ATy, 6. ThaEacl e T, W ia 985, science
260:92(#’-'535} %H@M?@%ug %64 Anddrb&, @b%,%fipﬂé& BB, 6?.@9P 1,217, 1993,

uncti onal | the trans-spliced al bumn HPV-
TIBTE@Htlil¢(5)HB5s2Bv Exenipbagmeflcidgaresdesdibedbeboye results not

o7t DO S b AR UE, Y hBHRE o hioh s e o

direcﬂyre%Pass%H ké aRPPVRAPAM efcddR nukfi@idill nfslechfd¥r fdivett, Bwhich case,
but al so provide evidence of the effectiveness of the
conpositions of the present invention for the

production of functional antibody pol ypeptides and/ or
t herapeutic proteins in vivo.
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The structure of HPV- 16 anti-E7 scFv PTM expression
cassette used for this study is illustrated in Figure
W@ 20h6/093381 PTM cassette consists of a fr<ms-splPCI/O§R005/036215
domain (TSD) that includes 279 nts binding domain
conpl enmentary to nouse al bumin intron 1, 24 nucl eotide
spacer region, strong 3' splice elenents such as the
host cellg arsfnstsnsyeasdd vitlathe PTpdonPTIVBE3diap napieicdcidtholecule in vitro,

o] ypyr.i m e tr lice acceptor site G .
then gl E¥idg tﬂe?o% WOWBE%QFF&J&& re?ﬁgl\%g;iaﬁgl vivo or
ex vivo R8RSy for HPV-16 anti-E7 scFv (Figure 13). The PTM
cassette aI so contains a bovine growth hornone
pol yddwbafm@mbsdlgmtaﬂt tlamducFItlA@ntias;drr@ﬂa(szslnsnIStemdtih @ivo, where
ction of _tr - [ rotein
tis expf5gy PeEs ﬁf@d%&)’fﬁ% BefirmRacd bY oty bt inerpmgthods
known iWRheCHt, GO Y Ehstri@ing)it REE M AP plisMucRIOARE e%pression vector
InV|tro enL In addition, the vec?or backbone was
and adnnmsﬁeheg itrpodhatiicleecomes itlapelblarhe g Niyvzinfactipn peiae agsiciastiag or

e BERE B D BT T L SRUBD o g iy e

injectiorBbft ake ADNDA | GrEbyist N nidrdParticle bordaripaing (. &., Wasnagsy Biolistic,
constructed that was jdentical to the functional PTM

Dupont,ddgdiadpeds capéngwWBhlipida@r selhsuiice sereRiorver tiansferiing agents,
oo RSB . SRR RSB0 20 3BTy e
a peptidy ivxﬂllich ipkaown od pitenthe phelesd, by Iaémmlsiem’(gns én Ahlagrito a ligand subject

{0 recep i Ghediaiog FRASHIOHS 158 oo AR AY S8R Bion L Mg e A51A29-4432).
the pper teﬁﬂ%@fmérﬁ d Vit SbEBE B doRtAThIME P T Gan RTMed. For

medi ated tramsplicing and production of nouse
exampleg b betndviraHRPS st d6caarbeiutiized thEvhastiesremiodifieRA delste retroviral sequences

o B B B e D SRS B o P s o
Miller P8, 1953, Bl ERAMA. fﬂﬁ@ﬁlgﬂ"@g Rﬁ%namelw ddBnd¥1ea] SPhde@B-associated

mut’ant (splice’i nconpet e nock transfection.
viral vecr@nsaan RBls¢dsior gt:mldeﬂlrvglm tpl@élé%ordébmqs wees, Swapsplie andyilson, 1993,

Current %ﬁ&%@#l 1e1(t5§é5§11 Eﬂ%\érA I ?%‘516@55 aﬁwyfgs-based gene

delivery?_nt i- E7 scFv PTM (sca3: AGTAAGCAAACCAGTAGCCGTC) (SEQ
D NO 14) specific priners (prinmer binding sjtes
i ndi clatacereferrepticgibodiment o e inwofion, pradengrassesiated viral vector may
t
e s RBEIDE JLGANELIE AD0RPEOUURAOPIUL PRI s cesined
so that, dépentidag@nlhe Wdveldf expression desitdathe ppnvatetharal/@i emhh@oer element of
S|ze band observed with cDNA control (Figure 16, |ane

choice m3y b i@sgteddHodheRRetel gure 16, |ane 6). No RT- PCR

produ r f:

Spl i Céh%c%rza ?(%%ﬁtt@?eﬂerlie‘ﬁ%k nnfo ac‘%ﬁ 11?\‘(31@& Y‘%gfsﬁerﬁﬁ’g?a gene to cells
in tissuet qudtngs Iectichmdthodyias elebGppdranien, Apofe&’hm I@a@upn pHosphatpasediated

urified and was_direc ced f'r'n t he
transfecfipu o 59} Fshioan Lot g et el o Gt S The fafefg ot a
electabﬁef m'éulk%r Rl 2o thR defls gRlthe ﬁlaE@ﬁNﬁdéﬁdé&ﬁ%ﬁ t& i%'ola%a those cells that
(Figure 16, |lower panel). Thus, the above resul

have takes tuphsind sihe «tXPa@ssmlgéhmaltsé@sedcgenﬁ hthnree@l@ng rq:wndnnanb gells can be

dehvereal% %gstgm‘?ar%%s f %\1}? Y C{h? r an%%g aﬁérﬂg?cﬁllf-r\% e cell

used for/oeib MSH P ﬁscddi@o @SENWIWJSE ALBUM N PREMRNA
ARGET Al ION OF HPV-16 ANTI-E7 SCFV I N

M CE. To dermnstrate tnne-splicing of the PTMinto an
endogenous nouse al bum n target and producti on of HPV-
16 anti-E7 scFv protein, the follow ng experinents
wer e
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conducted. One hundred m crograns of mAl b- HPV16

anti-E797C2 (PTMonly), 70 ng of PTM + 35 ng of
wWOorRev6/08p3BEe t arget (additional target plasm d tPCT/US2005/036215

i ncrease pre-nRNA concentration) or 100 ng of the

control cDNA (ni Alb-HPVI anti-E7scFv) plasm d that

m m cs trans-spliced ni RNA were hydrodynam cal |y

I nj ecTiecbrudeat ingédtionailso providesnfor oadp&Hiidly @mprsemg abeffentive

S | es were coll ected, at 16 and 24 hrs tine points .
amount g ENGeR Pl Ao enesilipn B A a&ywpgxcﬁfly oepliamgeettically
acceptabld catfbt M i e{ﬂﬁé %ﬁl@oailﬁ{e(ﬁﬂgge é%%ﬁrﬁﬂa@é&tiéaﬁ%&&ﬂﬁable" means

sanpl es we en separated on a 12% SDS- PA
approved bpaségratery agentyoofithe Fodarhl arlactde gevennmens catigtedrimthed . S.

Phamacpgi oF PUih EERETHY 5o G RDATFBOREA S Yoroh BRI PUGERTe
particulads8tift IMBARO 3The W8a'8arfiel referd ®Wiludnt, Baiuoatteckcifignt, or vehicle with

_ apgearan.ce of HPV- 16 anti-E7 scFv inthe circul ation
which theftherhpeuticdeadmingstareds Bxangplpy ef spiishle cairists aro desoribpd ithe

" . DNA?I ontrol . expressi,qn 1.d_ (Figure 17A, |lanes 3
Remmgi%s ?arg}?ae‘{‘hc&f(i%é%?ss gl%ggg\gérglp'gni ficantly at 24 hrs
( Fi guVienyl#dthodamnesdatd anghe 83t cafrbé tuls @ftpléyednircRidingdiub got limited
~and production of predicted 30 kDa HPV16 anti-E/ scFv
to hybridigajion asenygde deteddormpationod chimgricnaRNARPression byjistecting and/or
i e (L Fi 7 - | ef:t b, On
sl Rl % BT ELOUIONA B, NSRS G iR
hybridiziti@g taed Revete-TrngetigiohMER | anpstcl- 2, [ eft panel).
Finally, mce that, received only the PTM (targetin )
endogléﬁ’o%i’g"l%ﬁ!e@]@?ﬁhnéﬂnédt @EY)\R%EGSPH C i LBIRIESLT ghphaceutica
composilfigﬁs {)’P&{é ‘i"ﬁl\«%ﬂﬁi)ﬁ E)Zﬁlgfﬁvt?é Eted¥h Reell CFtreh@RER, ik ddver RGS 6r tumor
results clearly show (a) successftul and accurate
tissue. Ehiscmmy dplackiengl nyf, fororsmpld, budrat P T4y off lomdatiom deal infusion

. albumn.target pre-nRNA, (b) produyction qof HPV16
curing sGig83. 9P DL RO r S LBFI WO & PP bR g ey, by
injectior? AMBesR U al atHettt tiahe MBI dr daddsBepel BY 4RahSf $5uppbaayy, or by
of "the present invention for the production of .
means of e mplent, sad anplabidibingof a/perpvs, dew-pereysS raggatinpys material,

SRR RANTEOME (e UL T S

systems,HuSR a§B¥ndpartesRImh@icBs QUGS camtdlleadtiesseqy@en] MgrdpRld
the light and heavy chain. As illustrated in Figure 6
the biks BEMowillbepmimivistszest inamoynisithat g effestiveéo ppducpghe
. .  oLr Coifo
dsed B ST FTUBIND FACTNUEGAZS P FI T i v
procedud twebldcho weeigubsse én tHehvet thdt widkdss alohgatangetedsiag diqhegital delf-life,
i f F h D F F
bioavailglzglri’lcé}qvq%% tRéigi(rj:}.e”?‘l%% @Sggtﬁ :flkfle %@?p%giglz’g 0 g%?vérﬁgg\&hiéh \%ﬂ?be
o e . . ¥ and can b
ety B e Ty A PEb F ey and con be
determiriedttyr staidard dosaiechnings. SSuch t{chgS)s invaide iapalysiSaf smples to
.aurr i nBi.otechnol, 10: 488, 1999, the discl osure.of,
determigf B¢ Pl 6 B HIEBBBicat e iy berhFetire aliifunieebiro assays
may optfoRhllP BE Enployel & hdlh ddnBRSsHRikAdbRGe3aPegNCE tO induce
high” | evel's"of translati'on of the second chain. The
use ofhe fologingdxagplesept indantamdremplifir¢hd RESNS Brygriingeand as such
10 express t.he second.transgene has_been wel |
ave not ipfSp(lsehor Qbe REMFIEL s lmiahE s KoPERT EdRvIOn 3. 54,
2005; Martienz-Salas, Curr Opin Biotechnol, 10:458,
1999). In addition, PTMs encodi ng single chain and the
second chain (separate PTMs) could al so be used for
t he production of double chain antibodies. The present
i nvention also provides a pack or kit conprising one
or nore
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containers filled with one or nore of the ingredients
of the conpositions of the invention. The pack or kit
woreneiosesBude a notice in the formprescri bed bRCHUS2005/036215
governnent al agency regul ati ng the manufacture, use or
sal e of pharnmaceuticals or biological products, which
notice reflects approval by the agency of manufacture,
EXANVRY Iot: BaVB'@ dRANSHLIEHEN ALBUMIN-BRYV-Th ANFIESERINGLE CHAIN

L nventt onageghy! Miﬁ—ﬁ%h%dé\&h%%o‘ﬁ\? PN

speci fi c ‘erboth oet ”c.cln

| ndeetghe m&wmg’@ﬁgfstrs@%y QrﬂﬁvnQB Flé\ﬁe '8%@ BeéP& alddted for the
addition to those déescri bed hereinwill becone

productigpfihemantepilisaeiskity el (HPV-he) antitET siogletdbein antibody in vivo.
f ' d S
e conk S ARUAR, AR 51 PR ERRTRRRALED oo B S4B gmin e

mRNA taﬂ@etaﬂﬂﬁlﬂﬂﬁ thasbedin¥Blectéalak @ Nqut beuse 6£Rs alefated Exfflession in the
herein, the disclosures of ich are incorporated by

liver to propvidediigh albymimpiermBAW pencratstng foy dquprant rranswpliging targets. The
C
present gtgl?? 60%{3}5}9(1 ?‘f%g%tkfé@ﬁal%r esgﬁ.legg# d)% é}!@?éssﬁﬂ %{g%ﬁoﬁl nd function of
HPVFHhmthwhernmmm1ses one or nore target binding donains
t hat dlng the n | ¢ acid nol ecul e_that
encodbE BRusTHPTBBE Yol GHURET o0t Al HBUhGaRE 17 Sch) positive
control @BWAe@?&ge @Z'@VQ? Eoﬂéﬁﬁcﬂgﬁzwh it ding AR ER-bpliced ?fUd‘u&eand tested for
regl on; acer reglion that separates the splice
expressnoagprones‘smgmnﬂ lvecretarmiat Cds-hahdideshd rla{rmousa hepaoma cells) cells. The

de se ueneencodln t he anti bod | yvpeptide
rans-seigeq BN AT ERIOT SIS RO e TG R L FUmRlementary
ohgonuaebﬁidda el PICR fobektBBhE G Icadine anﬁlmlﬁ @doPY alWEIP§RI 6 anti-E7
spl ICI%% conponents within the cell. 2. The cell of

scFv seqiearen ediag sequsacadmdesstalbymir px@s $ echstassegbled using the

l,ec edf omth si sting of
followiy BT ENR BISEURE FSiSiabd AT EGERIRIREGNS! oL e
GCTAGCWIQBMAGTGG’GEA@&’MTWCTC@TGCTO@’HE'ET@GHEQ‘G@G@Q&TGUGCTTTTT

ex 8r essed tar re- "(RNA encodes al bum n.
CCAGGHGIGLGIHT G CA} AA&C%A\GA@Wﬂ%ﬁ@gﬁ@@m@@GGGCTGAGC

E#ﬂ? peC|f|c or tunor associ ated

andreve?r %Eb@ eécel | of claim1l wherein the

GCTCM@G&’MW@SAQGTWMTWGGMMG%GGMAOACNC@ECTGGA
d :

6. The ceII of
AACHT ~CACTTCATGCTA

GC. (T}%]%ngegl ‘tﬁ‘) d inrcfu e% ee%” %?tf}ﬁl{)ﬁlze%gﬁtl?g %fg@g LEJS% ?;%Ie dl(%}h%%'underlined

nucleotides melude tlmdmﬁusemlblhmn@lxom@ seqprades in wgm:hfthamaj aitheadeg for signal

I g |ight chain, I an | Fab
peptidespg fisitiois nugptosagiun sl WY el seraen
and capl (@AiRPRS sEEERRg seBuentB a8 PIAR 2hpkhié ﬁ@lﬂg a cDNA clone
wherein the anti body polypept|de IS a S|ngle chai n

and prinaers $red Y3 - G CTAE CATGGIICCAGOFCCAMETEGA GER(SHQ B dHY:11) and
scas (SR U AT P84 CPPELEET AN SIXBHE BT Afr ATTTCC GeTTG

GTCCCAGC) (SEQ ID NO:12) (nucleotides in bold, Nkel and Hind 111 restriction sites for
cloning; italicized nucleotides, stop codon; and the underlined nucleotides, FLAG tag). The PCR

product was digested with Blpl and HindllI restriction enzymes. The resulting product was first

ligated with the annealed oligo fragment and then ligated into pcDNA3.1 expression vector
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g light chain. 10. The cell of claim1l wherein the
anti body pol ypeptide is specific for a tunor-specific
W@er006/083361 associ ated antigen. 11. The cell of PCHU#005/036215
wherein the anti body pol ypeptide is specific for a
m crobi al or autoantigen associ ated antigen. 12. The
cell of claim11l wherein the m crobial associ ated
(Invitrogen}. iThe auiheniseityeufithe PTMbeastdtte seruenpe won sersfiddhy ssfusncing (Figure
10) and yeast antigens. 13. The cell of claim1 wherein
- the nucleic acid nol ecules further conprises a

EXAMPEHUE PROISDCIHORIEXR PRUSSKORAND SECREMON IGICADBUMIN —AIPV-16
nucl e| acl d nol ecul e that encodes an anti bod

2 Al-;ﬁrAN%OSr’:{ CBLLS:

conpr noré target

Co PSSR B o) M LGRS son
processiBf6PHEY -1 1antARY ls&FRﬂWaQ@JaYlﬁ&lﬂtbydﬁadsfbcﬁﬁg %U%@%bllyed cDNA

expressed tar pre-mRNA within the cell; a spli

plasmid ﬂ@gg aith @ccwagEkasmébﬁsunﬂ%rﬁotheéféwrsa{lé@ M Aspithoss the FLAG tag)
into mouse %F%EH?&% ali]e6 egn%r (9(% 7 Q Edﬁg]?rh g:y%gﬁt ﬁgf‘%ﬁgpo edium w collected

dgquence enco ypept|

passed tltn@u? FLA@RSAlt) e6ldninqSidie, (ﬁt#@léltAGﬂléT-ﬁRth by 7@t I’myéﬁes{ﬂem blot
eic aC|d nol ecule i s reco nlze&'b¥ nucl

for the expiepupingl HBMpldrsi &7 alihising gnonpslonghibpdy (Sigma,

Cat#Fﬁ%S nol ecul e of claim 14 wherein the abundantly
ressed target prenRNA is selected fromthe group

C o nsi Btei atigumih tyane-spiRhikg sieategydiesgtsah hinmpmdu@mexf ehimeric mRNA
' dfib . .
e St A LT b B G O 8
albumlngﬁlﬁgﬁw GRf ASmah BppTidAtiork 4t ma} Be Qb CtoalinfinTO HRGU Bnin

l'aim 14 wherein 'the abundantly expressed target
sequence [reﬁnRIﬂAal rodudt dorpreckyde dinfrugological sigaetions soingtesemplary strategy,

T T O G Y e

proprote’iﬁi &d10RItade) Bleaviible @aB tWHikEH had He&CHsH @6l e fragssstbiels m izzgo (Fuller RS,
he nucleic acid nolecule of claim 14 wherein t

Brake AJ aTlgé’tlerﬂs Scierp2 46 43286al 988 BVéﬁ%ltanz%%J@l H? B@IThomaS L, Thorner
I I I
el TN B P AT EASBA R, 0 i ven v,
Voorber@rJQE@ntﬁﬂlFé lPsﬁIidklelOH aih dg OesalyndAM, Wana)uljngoildngﬂﬂ, Roebroek AJ,
Siezen K, Aéghiitl ke gm A61-25IOR DTt B nptc S S N rodris Enk Design &
Selectioh B fPF1 12& ﬂ}ba.r% ?(&npﬁg e W&VFE&\H e &B‘&g%t:@'tcmn%ﬂlde the
the y poly

wher el n eptide is a single chain
protein’s own native secretlon signal, i.e., “pre-pro” signal (if it has one) This strategy is

designed to take advantage of the endogenous native cellular machinery to enhance recognition,
processing and secretion of the final rans-spliced protein to the site of action similar to wild type
protein. For example, trans-splicing of PTM into albumin pre-mRNA target produces a chimeric
mRNA and pre-pro-protein that, in addition to signal peptide cléavage in rough endoplasmic
reticulum, undergoes several post-translational modifications in other cellular compartments and,
finally, endopeptidase cleavage resulting in the release of a mature, fully processed biologically

active protein that is identical to the wild type (Figure 12).
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anti body. 22. The nucleic acid nolecule of claim14

wherein the anti body pol ypeptide conprises an | g heavy
web@snsaad an | g |ight chain. 23. The nucl ei ¢ BCT/US2005/036215

nol ecul e of claim 14 wherein the anti body pol ypepti de

Is specific for a tunor-specific or tunor associ ated

antigen.24. The nucleic acid nolecule of claim14
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nol ecul e in cel co risin contacting

in cells gigtireaeified the clpi sertirue w@laqut eeEmAawﬁlalﬂrﬁ 1t3 Hanesdr3 and 5-6,
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a sr

I'ypept 1 de 't IS recognize spI
majorlt}C(ﬁﬁthé)pﬂiﬂélﬁ Wl prajessed aind se’ws’técﬁn@mm]:llyd m)l ecul e

EX, LE B THY S ICED ALRB
encodes the antl boghyn RAPT I’ evEiEhe abundant 'y
expressed target Wm‘—%ﬁ_rh‘?cell a splice
r egi ofihe effespalite aihlg;mln nequente aeHANVat (emti'-Eé SGFbJ fupetion was
r onf[omthetar donai.n
evaluatd ) Seys 1 ey rateie B 4 B BT Oh i E5vifHh eaposr gels. Cervica

cancer dl1§-STFRNAA TWE LI TB BB tHAkGE §iPe/-26 S dﬂéb}%‘é%@pd)s‘itwe were transfected
recogni zed by nucleafr splicing conponents wi th t he

with mAIBHIPVAS antife/ sediviebNdfexpression plasmide rldienmatétdng control cells, C-33A

e bl B SER SRR IR G SR R

HPV-16AFEEDN scFWIRNA expebsbibR pRbAlid. 2211s Weee gretvader llayl AdMh@Aumber of
wherein the abundantly expressed target pre-nmRNA

relative wipbtsoesdls aMap datermmed bykelopehitd M T TE 2588 27 wherein the
ab“”dl%%ééf %@ifﬁ%ff% %g{lgeeéer\plrc %ﬁw ceﬁs aﬁnH% méib H.?V 16 anti-E7
e

tUﬁ‘DfSpECI I'C Of tunor assocl a NSCr

scFv 1rﬂﬁBﬁéﬁJ@11qfrol¢ﬂeﬂit1ﬁ6hl)Zl ~W|59’6 ﬁjmipatrélftoaibutidﬁ]ﬂ% ynh@bmbﬁ #5€EB3A HPV-
tar re' mcro or_aut oanti gen
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functiory Ry 150 B9VIcE SV4pES ehab AlLCachess B trcqgmantionsal e Presnt

inventidn' BEHRProduHon 8f functional antibody polypeptides and/or therapeutic proteins in

vivo.

The structure of HPV-16 anti-E7 scFv PTM expression cassette used for this
study is illustrated in Figure 15A. The PTM cassette consists of a trans-splicing domain (TSD)
that includes 279 nts binding domain complementary to mouse albumin intron 1, 24 nucleotide
spacer region, strong 3’ splice elements such as the consensus yeast branch point (BP), an

optimized polypyrimidine tract, a splice acceptor site (CAG dinucleotide) followed by the
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Fc fragnent, a single chain antibody and conbi nati ons
thereof. 34. The nethod of claim 27 wherein the
w@niosogaiyl pol ypeptide is a single chain anti boPgT/USHN5/036215
The nethod of claim 27 wherein the anti body
pol ypepti de conprises an I g heavy chain and an Ig
light chain. 36. The nethod of claim 27 wherein the
maj orlt}adiﬁthb oetiing sdqyipeqet fot EIPVs1 e ET iscF¥ (igwretl BI)TDTheS]D"EM dakeette also

t ynor associ at ed nt| 37. The od of
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backbomnwhg:hrconmnseh@csttenhegad@musN@I\/@prqonmmrs{lmtrmnbf Invddditlon, the

BN TNE e 0 e ) -

to reduc® %Wl@(é% Slie PP RafvEencibieki hﬂﬁglc‘ﬂ[ln%eﬂé Y the PIBA 91 e sie.
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c 0 rrp r Aspligg: mutent @phmgccmp@@uhwam alsy C@wﬁrn@tg dhept g ddentical to
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(FigureATHA bedlysBOTHe Qﬂldedﬁutﬂ&h&%@luﬁe@@d zdnégat‘ﬂve tént@ti Bor in vitro proof-of—
nol ecul e conprises: one or nore taRgFt bi ndi ng domai n
principle pics 4 meeserlbiamingniorgenedaiggtpierBRY wangied dhiat gopgsted of cxon

1, intrm%: 2%1(?9}%@1% A lsé{hemfc%ﬁ ﬂntoﬂ}g:gre%@m s tllhﬁs@ra{elaqn Figure

ice reglon;  a spac regi on that separates
15C. the spllce region fromthe target binding domain; and

a nucleot|d guence_ to be trans:-spliced t he
tar ge¥ rReGHRRA PSR THPAGEIOPE! Zeue ADPEEE V-L6 anti-E7

scFv Ch{PE A1 e‘]R%]%g\r)\]/gé’ evHhEh &Ry ﬁ)gi! %ﬁ!féwing @{Q%QP %rbteﬁs Wth b hsé afbumin mini-

wherein t I mer nmol ecule 1s
gene targetapladnadt ebngywitthHP¥el 4 arttleEZ) sciuREME (fienctinoal PAdE) or with the splice

tide. The ne th
mutant Rl ERRm S et D B Py nsfreh gt 10N SarUBd o e oo
was analy¥ed 85 RAPPCRNR I thBGkeAfbuiR Qo RAILRICEIRNg al bumi n,
casei n, nyosin and fibroin. 43. The nethod of claim40

ACCTTAKEIGS FOERECANTGGHT) (PR NEk b G- LpauriAT Y FIM (sca’:

TR AR S 8 60U S 0 1S B i

indicatetl U PIRIRETI A bhd 05C]. qllﬁ@é’e PRESaS Eﬂidﬁded tha Iji)%dlidtéﬂ 4045p prBldﬁct only in
nmet hod of claim40 wherein the abundantl { expresse

cells that g@cg@[ed ,bp@.tm:gqpancgﬁ@cmﬁr@]r BEMa(Figire 4 0t lanmt) whigh co- mlgrated along
with a s\f;\}ﬁ‘?a(?r(‘s z%tb?ﬁd 55%?\5631 {?llfl ¢DR& colli61 %&@q6olfan§ %ﬂr{@,\égsmld DNA

expresse ar get
(Figure \IBI lahe 6. NyodHBiPCHBpmduatv@é dbfeaﬁ:ﬂ(in cglls tﬂaﬁsfeﬂ&é wittt the dplide mutant

clai m 40 wherein the antlbody oI d S Iected
(Figure fl 6 gang heordp sisk dipsleston(§ imre 4 I /ﬁpil}?s@% uch v gurified

and wa% %%{ly SORleReed®Bod fnfifg fhe %%E?é%ttrarﬂrkphging Pk rp?&ﬁ@c@& spl® sites of
the PTM and the target pre-mRNA in these cells (Figure 16, lower panel). Thus, the above
results establish that the methods of the present invention may be used to provide efficient frans-
splicing of HPV-16 anti-E7 scFv PTM in vitro.
EXAMPLE 4: IN VIVO TRANS-SPLICING TO ENDOGENOUS MOUSE ALBUMIN PRE-
mRNA TARGET AND PRODUCTION OF HPV-16 ANTI-E7 SCFV IN MICE.
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Fc fragnent, a single chain antibody and conbi nati ons
thereof. 48. The nethod of claim40 wherein the
w@nioslogaiyl pol ypeptide is a single chain anti boPgT/UE®N5/036215
The net hod of claim40 wherein the anti body
pol ypepti de conprises an I g heavy chain and an Ig
i ght chain. 50. The nethod of claim40 wherein the
ant i bhddfemmisymem &rdepliea’ng péthefR TM finto aa ehdogenospmoirdei atbumin
ti en. 51. The nethod of claim
target angprigihn 41 EHY LA arr g O Py B e o ap S ety

conductéd. @n@ti’l'uﬁhreﬁrmﬁi‘gg?é}ﬂst éﬁﬁﬂl@ﬁ?%%%ﬁ%@ﬁb? qrT™M @xﬁy) 770 eElg of PTM
hod of claim40 wherein the mcrobial associ at

+35 pg aﬁ triiigegene sargesl (edditiohal tapgat phesmid tuipcrsasesire Y Aotfonwmlatlon) or
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mRNA %ﬁ:‘h@lﬂ Eﬁé‘lﬁ?ﬁll? Ghjéet&y¥ie Kélﬂﬁelﬁ) intd nBF@AMIT7BL/6 mice. Serum samples
factor. LI'STI NG <110> MCGARRI TY, Cerard J

were ol %8BI1_¢\NBD24 iy tiresnipoings anderratpres iy, Wivetess blpt. Appeximately, 25-

100 1l s AR B BREET! B R G DE30S 09708 BUToR: ¢ 12%

SDS-PAGH QrandiefreYoh tdAnmel ildst maetbiand hdprobdb®ith i F1A G V2
<151> 2004- 10- 08 <150> 60/ 629, 821 <151> 2004- %{ (819
monoclonpbgsibpdy Frptpinspyere vispiaed singrp chemilupygpscence Jtydnvitrogen, Cat#
12> RNA <213> Artificial <220> <223> 5 ' splice site
WB7103);
onsensus <400> 1 agguragu
Western blot results indicated the appearance of HPV-16 anti-E7 scFv in the

circulation of the mice as early as 8 hrs post-injection with the cDNA control expression plasmid
(Figure 17A, lanes 3 and 4) and the levels dropped significantly at 24 hrs (Figure 17A, lanes 7
and 8). Efficient trans-splicing and production of predicted 30 kDa HPV16 anti-E7 scFv was
also detected in mice that received both the target and PTM (Figure 17B, lanes 3-5, left panel).
On the other hand, no such band was detected in mock treated mice (Figure 17B, lanes 1-2, left
panel). Finally, mice that received only the PTM (targeting endogenous target) also showed the
presence of a 30 kDa HPV16 anti-E7 scFv (Figure 17C, lanes 1-2). These results clearly show:
(a) successful and accurate trans-splicing of mouse albumin PTM into a mouse albumin target
pre-mRNA, (b) production of HPV16 anti-E7 scFv through trans-splicing. In addition, the
above results further validate the targeting strategy of the present invention for the production of
therapeutic antibody polypeptides and fragments thereof ir vivo.

EXAMPLE 5: DOUBLE CHAIN ANTIBODY PRODUCTION

The PTM cassettes of the present invention also may be used to produce
antibodies containing both the light and heavy chain. As illustrated in Figure 6, the bicistronic
PTM cassette is similar to the HPV-16 E7 scFv PTM shown in Figure 15A, except that it may
contain, after the coding domain for the single chain antibody sequence, the 2A self-cleaving
oligo peptide derived from Foot and Mouth Disease Virus (FMDV) (Fang et al., Nature
Biotechnol, 23: 584, 2005, the disclosure of which is hereby incorporated by reference) or the
encephlomayocardities (ECMYV) internal ribosome entry site (IRES) (Martienz-Salas, Curr Opin
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<210> 2 <211> 7 <212> RNA <213> Artificial <220> <223>
branch poi nt consensus in manmal s <220> <221>
WOR@e/083at ure <222> (2) ..(2) <223> n is a , CPCT/S2009036215
u <400> 2 ynyurac 7 <210> 3 <211> 258 <212> DNA <213>
Artificial <220> <223> 5 1 fragnment sequence <4 0 0 >
3gtagttcttt tgttcttcac tattaagaac ttaatttggt
Biotechgalctip4 38, d999,tthé tiistlbsure 60 whichds heérgbpingbpotragedby reference) sequence

folowef b sl Tohell Grns shtendo Jgaa b AL s R of g poond

chain. T(BE ﬁgg dfttht QAl(ﬁ%o%t)ﬁ&&Mr 1AL Tt tdofedn@ied Qﬁfnteﬁ fhe second transgene

tccacatc tttatatttt gcaccacatt 240 caacactgta
has beexgwglj;dogunﬁﬁ@i danpet ., Mﬁﬂw Bigechi@1,23: 58y 2003 M artienz-Salas, Curr

Opin Bzotec}!moll CIIOaAS 8<%589>) I?lza%ﬁitlo% Pfrkf‘sge%‘c?é‘&mg’ gggl% "Yh&in and the second chain

(separate PTMs) could also be used for the production of double chain antibodies.

The present invention also provides a pack or kit comprising one or more
containers filled with one or more of the ingredients of the compositions of the invention. The
pack or kit may include a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects
approval by the agency of manufacture, use or sale for human administration.

The present invention is not to be limited in scope by the specific embodiments or
examples described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing description
and accompanying Figures. Such modifications are intended to fall within the scope of the
appended claims. Various references are cited herein, the disclosures of which are incorporated

by reference in their entireties.
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<400> 4 ccaactatct gaatcatgtg ccccttctct gtgaacctct
atcataatac ttgtcacact 60 gtattgtaat tgtctctttt
W@eabngsstt gtatcttttg tgcatagcag agtacct gaa 1POI/US2005/036215

acaggaagta ttttaaatat tttgaatcaa atgagttaat agaatcttta
caaat aagaa 180 tatacacttc tgcttaggat gataattgga
ggcaagt gaa tcctgagcgt gatttgataa 240 tgacctaata

WE CLAlgat gggtt ttatttccag 270 <210> 5 <211> 18 <212> RNA
<213> Artificial <220> <223> 18 nucl eoti de | SAR <400>
5 gggcugauuu uuccaugu 18 <210> 6 <211> 23 <212> DNA

L R0 G R ST BT
whereinsaiParucliAacid htechid edmmisas: <220> <223> SP6 <220>

one or more target binding domains that target binding of the nucleic acid
molecule that encodes the antibody polypeptide to an abundantly expressed target pre-mRNA
within the cell;
a splice region;

a spacer region that separates the splice region from the target binding domain;
and

a nucleotide sequence encoding the antibody polypeptide to be trans-spliced to
the target pre-mRNA;

wherein said nucleic acid molecule is recognized by nuclear splicing components

within the cell.

2. The cell of claim 1 wherein the abundantly expressed target pre-mRNA is selected from

the group consisting of pre-mRNAs encoding albumin, casein, myosin and fibroin.
3. The cell of claim 1 wherein the abundantly expressed target pre-mRNA encodes albumin.

4. The cell of claim 1 wherein the abundantly expressed target pre-mRNA is a tumor-

specific or tumor associated transcript.

5. The cell of claim 1 wherein the abundantly expressed target pre-mRNA is a microbial or

autoantigen associated transcript.

6. The cell of claim 1 wherein the abundantly expressed target pre-mRNA is a viral or yeast

associated transcript.
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<221> msc_feature <222> (22) ..(22) <223>nis a, C
, g, or t <400> 7 atttaggtga cactatagaa gng 23 <210>
W@26080433323 <212> DNA <213> Artificial <220> <p@BBS285/036215
<400> 8 aattaaccct cactaaaggg aga 23 <210> 9 <211> 115
<212> DNA <213> Artificial <220> <223> forward pri nmer
<400> 9 gctagcatga agtgggtaac ctttctcctc ctcctcttcg
7. Th¢ celpgtdlgint Dohbieit te anfibayaelimgbtde istsegcedd@gan the group

. .agcac t >t .agtca t 115 <210>_.10
consistiag phn A earp Shain LI IEN Shoul 7 1§ B draeipab on J B4 fragment, an Tg
Fc fraglglgli{t?é glglgfydhgﬁranﬁggé)}? andPc ABiEARRS Berdggact cct ge

ct gtgcttcttcg gcgaaacaca cccctggaaa 60

8. The cell of claim 1 wherein the antibody polypeptide is a single chain antibody.
9. The cell of claim 1 wherein the antibody polypeptide comprises an Ig heavy chain and an
Ig light chain.

10.  The cell of claim 1 wherein the antibody polypeptide is specific for a tumor-specific or

tumor associated antigen.

11.  The cell of claim 1 wherein the antibody polypeptide is specific for a microbial or

autoantigen associated antigen.

12.  The cell of claim 11 wherein the microbial associated antigen is selected from the group

consisting of viral and yeast antigens.

13. The cell of claim 1 wherein the nucleic acid molecules further comprises a sequence

encoding a cytokine or a growth factor.

14. A nucleic acid molecule that encodes an antibody polypeptide wherein said nucleic acid
molecule comprises:

one or more target binding domains that target binding of the nucleic acid
molecule that encodes the antibody polypeptide to an abundantly expressed target pre-mRNA
within the cell;

a splice region;

a spacer region that separates the splice region from the target binding domain;
and

a nucleotide sequence encoding the antibody polypeptide to be trans-spliced to

the target pre-mRNA;
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aagcagagcc ggagacgaag aggaggagga gaaaggttac ccacttcatg
ctagc 115 <2 10> 11<211> 28 <212> DNA <213> Artificial
W 200m833223> Seal <400> 11 gctagcat gg cccaggt CREI/US2005/036215
actgcagg 2 8 <210> 12 <211> 59 <212> DNA <213>
Artificial <220> <223> Sca5 <400> 12 aagctttcac
ttgtcgtcat cgtctttgta gtcccgtttt atttccgctt ggtcccagce
59 <2¥kteihFarddbitkidaidhbleeuldNArecdd@dzedby hiidledrablisidg 6omponents
.. <223> Al bAl TSF2 <400> 13 acctttctcc tcctcctctt cgt 23
within thexeedl> 14 <211> 22 <212> DNA <213> Artificial <220>
<223> sca3 <400> 14

15.  The nucleic acid molecule of claim 14 wherein the abundantly expressed target pre-
mRNA is selected from the group consisting of pre-mRNAs encoding albumin, casein, myosin
and fibroin.

16.  The nucleic acid molecule of claim 14 wherein the abundantly expressed target pre-

mRNA encodes albumin.

17.  The nucleic acid molecule of claim 14 wherein the abundantly expressed target pre-

mRNA is a tumor-specific or tumor associated transcript.

18.  The nucleic acid molecule of claim 14 wherein the abundantly expressed target pre-

mRNA is a microbial or autoantigen associated transcript.

19.  The nucleic acid molecule of claim 14 wherein the target pre-mRNA is a viral or yeast

associated transcript.
20.  The nucleic acid molecule of claim 14 wherein the antibody polypeptide is selected from
the group consisting of an Ig heavy chain, an Ig light chain, an Ig Fv fragment, an Ig Fab

fragment, an Ig Fc fragment, a single chain antibody and combinations thereof.

21.  The nucleic acid molecule of claim 14 wherein the antibody polypeptide is a single chain

antibody.

22.  The nucleic acid molecule of claim 14 wherein the antibody polypeptide comprises an Ig

heavy chain and an Ig light chain.

23.  The nucleic acid molecule of claim 14 wherein the antibody polypeptide is specific for a

tumor-specific or tumor associated antigen.
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agt aagcaaa ccagtagccg tc 22 <210> 15 <211> 6 <212> DNA

<213> Artificial <220> <223> Fig. 6 (1) <400> 15
W@ei0angs33sl <210> 16 <211> 6<212> RNA <213> ArtiPCTUS1005/036215

<220> <223> Fig. 6 (2) <400> 16 ccgcgg 6 <210> 17

<211> 45 <212> DNA <213> Artificial <220> <223> Fig. 6

(3) <400> 17 tactaactca attttttttt tttttttttt

24, T8t haaciagaidah@leeuldof daik 4 hBeredilthe affibodIpdtyafidedlspecific for a
) Artificial <220> <223> Fig. 8 <400> 18
microbial or autoantigen associated antigen.

25. The nucleic acid molecule of claim 24 wherein the microbial associated antigen is

selected from the group consisting of viral and yeast antigens.

26. The nucleic acid molecule of claim 14 wherein the nucleic acid molecules further

comprises a sequence encoding a cytokine or a growth factor.

27. A method of producing a chimeric RNA molecule that encodes an antibody molecule in a
cell comprising:
contacting an abundantly expressed target pre-mRNA within the cell with a nucleic acid
molecule encoding the antibody polypeptide that is recognized by nuclear splicing components
wherein said nucleic acid molecule comprises:
one or more target binding domains that target binding of the nucleic acid
molecule that encodes the antibody polypeptide to the abundantly expressed target pre-mRNA
within the cell;
a splice region;
a spacer region that separates the splice region from the target binding domain;
and
a nucleotide sequence to be trans-spliced to the target pre-mRNA;
wherein the nucleic acid molecule is recognized by nuclear splicing components within

the cell.

28.  The method of claim 27 wherein the abundantly expressed target pre-mRNA is selected

from the group consisting of pre-mRNAs encoding albumin, casein, myosin and fibroin.

29.  The method of claim 27 wherein the abundantly expressed target pre-mRNA encodes

albumin.
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at gaagtggg taacctttct cctcctcctc ttcgtctccg getctgettt
ttccaggggt 60 gtgtttcgcc gagaagcac 79 <210> 19 <211>

w(Q@ 2006898331 DNA <213> Artificial <220> <223> Fi geCBUSP5/036215
<400> 19 atgaagtggg taacctttct cctcctcctc ttcgtctccg
gctctgettt ttccaggggt 60 gtgtttcgcc gagaagcac 79 <210>
20 <211> 30 <212> DNA <213> Artificial <220> <223>

30.  TeOnetBod 3} clsih007 wilreiin 8@ BOANE!H Y eg@massed targgaacrntRigydsSa tumor-
0 <210> 21 <211> 30 <212> DNA <213> Artificial <220>
specific eppusormssociatagl tragyscl- 00> 21 at ggcccagg t ccaact gca
ggagt caggg 30 <210> 22 <211> 831 <212> DNA

31.  The method of claim 27 wherein the abundantly expressed target pre-mRNA is a

microbial or autoantigen associated transcript.

32.  The method of claim 27 wherein the abundantly expressed target pre-mRNA is a viral or

yeast associated transcript.

33.  The method of claim 27 wherein the antibody polypeptide is selected from the group
consisting of an Ig heavy chain, an Ig light chain, an Ig Fv fragment, an Ig Fab fragment, an Ig
Fc fragment, a single chain antibody and combinations thereof.

34.  The method of claim 27 wherein the antibody polypeptide is a single chain antibody.

35.  The method of claim 27 wherein the antibody polypeptide comprises an Ig heavy chain
and an Ig light chain.

36.  The method of claim 27 wherein the antibody polypeptide is specific for a tumor-specific

or tumor associated antigen.

37.  The method of claim 27 wherein the antibody polypeptide is specific for a microbial or

autoantigen associated antigen.

38.  The method of claim 37 wherein the microbial associated antigen is selected from the

group consisting of viral and yeast antigens.

39.  The method of claim 27 wherein the nucleic acid molecules further comprises a sequence

encoding a cytokine or a growth factor.
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<213> Artificial <220> <223> Fig. 10 <400> 22
at gaagtggg taacctttct cctcctcctc ttcgtctccg getctgettt
WO r@eagp3ggt 60 gtgtttcgecc gagaagcaca ggt ccaactRBCT/US2005/036215
caggagt cag gggct gagct tgtgaagcct 120 ggggcttcag
t gaagct gt c ctgcaaggct tctggctaca ccttcaccag ctactggatg
180 cactgggt ga aacagaggcc tggacatggc cttgagtgga
40. AbggrabgBirotitdiag et ggbodd PoBPtBiledgh @ckt camptisinga

t gagaagttc aagggcaagg ccacattcac tgcagataca 300 . D
BT HEs AR ADBEUEEY SUAESSEE HRET AT &lﬁ%ﬁw Céﬂdﬂag%\@w&elc acid

o t . .
T

saidnuﬁ%gg&iggﬁggchgémpﬁ@gx: ggaggt ggct ctggcggt gg cggat cggac
at cgagctca ctcagt.ctcc agcaat cat cl.gcatctc o
caggg‘@‘&‘g‘gdnﬁrﬁttér&&%lﬁg ng demg 2@6&@%‘3 b?‘l‘fg ?%g’ﬁéludelc acid
moleculg % ﬁé%hﬁ&arﬁ‘%;egcgfés%a(ial%ﬁ SELARKRA WigiE 3RoEgR 600

aaacctccc cCaaaccctg gatttatggc acatccaacc tggcttctgg
agt ccespide régiOncget t cagt g gcagt ggat ¢ t gggacct ct

tattctctca caatcagcag cat ggaggct 720 gaagat.gct g, . -

ccact ¥ A rce?{ﬂnctg%c,s ?tﬁﬁg%tsggfet regio 8(@)@? g[hectgrgg(e P:lél Sltné gpmain;
and 780 gggaccaagc tggaaataaa acgggactac aaagacgatg

acgacaagtg a 831<210> 23 <211> 11 <212> DNA <213>

Art i f#&onelpotide sequence to be trans-spliced to the target pre-mRNA;

wherein the nucleic acid molecule is recognized by nuclear splicing components within

41.  The cell and wherein the chimeric RNA molecule is translated by the cell to produce the

antibody polypeptide.

42.  The method of claim 40 wherein the abundantly expressed target pre-mRNA is selected

from the group consisting of a pre-mRNA encoding albumin, casein, myosin and fibroin.

43.  The method of claim 40 wherein the abundantly expressed target pre-mRNA encodes

albumin.

44,  The method of claim 40 wherein the abundantly expressed target pre-mRNA is a tumor-

specific or tumor associated transcript.

45.  The method of claim 40 wherein the abundantly expressed target pre-mRNA is a

microbial or autoantigen associated transcript.

46.  The method of claim 40 wherein the abundantly expressed target pre-mRNA is a viral or

yeast associated transcript.
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47. Tat agghalosalajmgtP@herein the antibody polypeptide is selected from the group

consisting of an Ig heavy chain, an Ig light chain, an Ig Fv fragment, an Ig Fab fragment, an Ig
Fc fragment, a single chain antibody and combinations thereof.

48.  The method of claim 40 wherein the antibody polypeptide is a single chain antibody.

49. The method of claim 40 wherein the antibody polypeptide comprises an Ig heavy chain
and an Ig light chain.

50.  The method of claim 40 wherein the antibody polypeptide is specific for a tumor-specific

or tumor associated antigen.

51.  The method of claim 40 wherein the antibody polypeptide is specific for a microbial or

autoantigen associated antigen.

52.  The method of claim 40 wherein the microbial associated antigen is selected from the

group consisting of viral and yeast antigens.

53.  The method of claim 40 wherein the nucleic acid molecules further comprises a sequence

encoding a cytokine or a growth factor.
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