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polypeptide subunits of a multimeric protein. In a further embodiment, the

gene products are antibody light and heavy chains that comprise an antibody.
[0012] Accordingly, the invention has several advantages which include, but

are not limited to, the following:
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exon located just downstream of the splice acceptor. Therefore, the vector

contains more than one exon, for example, two, three, four, five, six, seven,
eight, nine, ten or more exons.

[0016] In one embodiment, the first polypeptide is the heavy chain of an
antibody and the second polypeptide is the light chain of the antibody or,
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[0022] In one embodiment, the alternative splicing vector of the present
invention is integrated into the chromosomal DNA of the cell, and in yet

another embodiment, the vector is episomal. In related embodiments, the

alternative splicing cassette or construct of the present invention is integrated
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[0029] Other features and advantages of the invention will be apparent to one
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of ordinary skill in the art from the following detailed description and claims.
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b dragscriptsyare remtienshatediintottive oamtore ¢aresparating polypeptidas,

hi mer i humani zed, . human, .or synthetic. Th . .
100311 7 bodi&4° 6 TERE 1 SRPSTEND iR Al SBISBSh4SHHgRPF sy gption
hastenoidRer tof @diress e ahighd sng{tt R1dCHelY HRBY WHitIPRre then
sites or Fc regions. [0037] The term "UTR' means
unsseErpdeddodernt agagie agtermesicanbedy. a segment of nucl eic

cid s . Whi . [ anscr.i LNt O_an.

1003280, ¥ o dFAFE ST gt b8 VT, BB corRing: wectamal g
5'invdhffot Mpigalilty espreves asibobelibht £dthealy tlen from a single
transcript which is nodified or "capped’ with a i
7 Permactst for-the proguglieihel am antihodyvihicekaryelic pellsesThe plasmid
| SORE R R DBonTIDn LA TRALUBY o 3hheL R, HRERY B
ppobjadériydationatdquendesa agd nrarRen dios t sebocbe siaeeula@ijdier cdk

The determ nation of the

" DEER Shy Bsrenfop TS wiscecle (g Belanieeghmees SEQ

t i j ner ase
P S Ao B B ook AR bR e!
[0033freasur Figpre He shosvsatliev seqanmnenod s thef sglicanstes igft thy fixst splice
I mmunobl ot qr. enzy | i nked i nosor bent assay
(BRI estelinGioB g P e Vs DIent Moo A upper
P?lﬁié?{%ﬁ'cgﬁééponﬁigg%%snﬁ&‘d abik SRR éﬁ%élgi%nﬁﬁa@.

and second pol ypeptides are expressed In a ratio
of about 20:1 to about 1:20, about 15:1 to about

1" 10, “about o P Sed bbbt of AR fythuby 2,000

about 7:1 to about 1:7, about 6:1 to about 1:6, about
[00345: 1 t o Imbvoddr tb: provixeoatclehr uridersedndiny 3f 4he spificadod dnd

ag%t 1: 3, about_ 2;1.to about 1:2, or about 1:1. In

p

g, the follawinsaieimiions apqconvenistlpravided belgw.

pol ypepti des are expressed in a ratio of about 20:1,
abprugtitibisl, about 18:1, about 17:1, about 16:1, about
15:1, about 14:1, about 13:1, about 12:1, about 11:1,

(003523 AR g gl PR B PR ohiebou "t fp

1pdlypeiiales vihdde cmbrpressio3js desitetl. 1THeseainoluide,l fdr, exabpld,
T T N TS TR L
;'ﬁéﬁ/g?ﬁﬂﬁ%hbéiiéﬁ THREOMbItTn kit préfefidcart bd Thos@ PR ik ndtre,
for example, those described in the art. Of course, the the terms "first
polypeptide" and "second polypeptide" may also be used in the future to
describe multimeric proteins that have not yet been described in the art. These

multimeric proteins can also be artificial, e.g. comprised of polypeptides not
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about 1:20. [0040] The term"first exon" refers to a

codi ng sequence or sequence of nucleic acid that
wenmsdersa pol ypepti de or pol ypeptide regi on apdr/UR®05/008473

term "second exon" refers to a different second codi ng

sequence or sequence .of nucleic acid tha des a

s By Srupd %%?‘B%te&éﬁl BAurer; F&ftﬁ%&hgé’@ Pté nglags not

t BB RS BletHeRY B8 bENcddlk R QRr! SGné f@nctﬁﬁu f
accgptor%(ggqlfence [0%)4 ) e term "host cel i»@:oprose, of
exdmply,dhe codxpsassior jof 4 scleétebls ntavkarapd elpo&rp;tpmde:ofaatetest.

[ pr,o es or _expresses the ene ro ts of the
r Fhfer b R e SR R GO Bl Gn Sudas ik B
t Q&’dm&’{ QiR dtio; orBib&ithiisH HCRHino heids. e X3JERJoR of BRITHEY IsRill in
celI's such as baby hanster ki dney cells, fibroblasts,

nﬂ@l %IﬁLW@éd read{ly rgcognivsChe @mtsblhtmqfrﬁw VeRroef ctl@et pessent

O B <R Her QN o ob b S d kBT EC g B et

f begbRefd ause Shvith thedel §01EJ ptidey |ub|i$1gast£hdafdr Raolecular biology
TnH gh- Fi ve) cells, onbyx mori (BMN) cells. Yeast

cédcheiquesef ul for expression include, for exarrpl e,
accha “ » el 79S¢ hC [ ]
[0036E| chi aﬁglc?ltc f%%? %ﬁdﬁ) Xe salgtr?oe ?’ %n? e%age?%régtl 51 ea}’?ang’ﬁw()f

ppblypeptmagi drOpoIRpepiidt fBapuicnes , wisitl fhaas Hnﬁtﬁn tiviepfor a
¥?ée Culture_ Collection (ATCC, Manassas, [ 0042]
T

gt arohyPepids eireceRiplpishavs aadese@ﬁ@#@ctelf fqm i dynically,
t:
5 SRR IR it fad AOBRE e RfaBitel BaRi e Bllindd) R chain

oand heavyehuanfoe sxahple h@ab rﬂragn&ntj @nowo amiboglpllightchains and

acceptq nd therefo e not present in the mature
KA aerlé?ée ?F?b‘ty chayesg e foig elaing fgstendpyning i érameric

r %ﬁt‘% gl {@B:H: EEW%aBl@&gM@ o 'vﬂu&ﬂ‘@ i BERORCH fi” The

ationship permtting t emto function I M their
| antdmﬂw afdahe ewveftdongean Heuofcanydnah lkyowi ik ¢ieb) arf, (I(Mébﬂamﬂh@

term "po] yadenyl ati.on na r ef to.a nu LC i.d
& Biinse S o R R, o et Thaf R tsRecls e

t 'i}ﬁzehﬁ@ﬁ‘%ﬁiy Rlso WPeRolified 8 RARSBARE RitutdiesiRAZ Y iltered

pol yadenyl “transferase, to be polyadenyl ated. Many

pglyyastémwnalmmr&qgwns are known in the art and are

seful -for th gsent inve i.ncl ude t
10037 JARTS G EBar oo PATRSa Eh A% ACFS o 61 Ghapat of
t ReclSYARid sdqReRRl WI%GE 1Y tradidefPed 6 8h vafiehdNe] ROYIES the
gromﬁh hor none polyadenylatlon signal . [0045] e term

" preomBiNek and aragire mRNA. i iR tyiepllyrseres af thed end of e

dl}rrgg 0%18E LA n‘:f)lflrs Il}gcgedlf; & ﬁr‘calp ven%v}{% railn7 %%e}enﬂg rrx%}/l%ua%%ls{ne

exaiwhith iiftiaek trafi@adoal dfalfe mRINVG Ghnseigt maﬂ@polpp@ﬁﬂb ers
t hat prow de for hle%\r; | evel s of ex&@es& on, e.g., the

[00381mmm|| tRIy} RPERASN AUt refau iy ths msedction h%losxﬂmgene

PSR bor e SO R, ol Sl o
" s ratie & twicallef dstantineds peiap fart redoghized tachnitjues such as

sequences that are
reverse transcriptase polymerase chain reaction (RT-PCR) or Northern blots

(for measuring the relative amounts of transcripts) or immunoblot or enzyme
linked immunosorbent assay (ELISA) techniques (for measuring relative
amounts of polypeptides).

[0039] In certain embodiments, the first and second polypeptides are
expressed in a ratio of about 20:1 to about 1:20, about 15:1 to about 1:15,
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capabl e of being recognized by the spicing machinery
of a eukaryotic cell as suitable for being cut and/or

WO b@anensi o a corresponding splice site. Spli cECHUSHES5/008473
all ow for the excision of introns present in a

- TRNA i . . Typi |1 h of th
PR} e abart 4100, wPUP1ES pYnaut 1i7a. Bt o2l aeut ey
t BBowd s: bera[b%ﬁPP@déHéﬁt 3th GBout i1V abSut'ef RS A8t 1.8, z"r‘b%uf he

acceptor splice site. The termsplice site includes,
f 6o aleouaipl, epoutals Litcadtopt bdcatraut By topibouiel :3) abest 2:1 to about

nee l.ice . sites, . for exanpl nt het,i c.spli.ce
S P B SGR 4o PhRllf Rruno@ine RS TR et BeCe D S
n@fk 61?&95!%& &h aShabib oF dbotie20:1f QBo@X@nP' zﬁoou@ ngat laBout 17: 1,
splice sites. 0047] The term " spllce with® refers to

t Iabo@rilﬁ h@bd@’fn L,i about bl ahypuivl3:4, sbasipllRde aberd dptlombow

n thetr ri hy the spli,cing.
oL 58610 8 sHDSLLRONECHLRE Y LG 5P LG, o
spli, @b&ﬁ 2:B, dvbex pxcabsupmoéboat Par bbhoun 10f abdif 1:5, about 1:6,
transcri pt (the |ntron) bounded b the splice donor

aﬁhmgdl 1, @bowclc&pﬁbeut 1:@mboatls ﬂ;O,ta\bahfslc i plboutt hée2 abmlfdew
S e

Pt 3P pEET B Vi BbonP TR TS P T ngeor

t ABowpl20; e donor spI ices with nore than one splice

acceptor. For jnstance, the splice donor may splice
(0040} ¢ h o Tiprtgpmg &rﬁtc%x ¢ JETD 10 foFOBIRG SEAUSASE 1Or pequange of

o] t t I

PR AR A ARSI B pollDRiE o S1RDRRe PP Bid BR term

héteeond) enemmsefmctb wﬂlffet@nseafdnnt@dn{go&qaénc'éhﬁ $eqtignce of

" ﬁlgl i ced.franscr n RNA transcri bed_ from

| refe
clgicrasihiey %%%m eronyt RERBHGrem e Fiff) & pegand cxons
C t 10 €
OBl b bl Hehfaed scympnctapbr b,

under gone splicing bet the splice
[0041pf t he Thertsim Siross edBnat “spkargeticaloase pelbt Efer[@ GIDA;@}] euKagyotic

term"vector” refers to a, nucleic acid

(P e TDRI g SseRiAg e i BS GURTHS P Ft and second
EXRERS Sdsﬁ{g e BxFERRNPERERE lorWRE Nink &itfordUageh RIRIed for
host cell or host cell ‘extract. This termis

i nmnplharrgmamﬂmnv\mllh sugh tagrredatyi heanstqrl kidneng celds; tfthmohlasts,

- BRIt V6o RS eq B Gpa BRRAZRElY Bn Jhigss bogpser

C oRady (CHO) H@ué CRE% iceBs Liwulfdr %{B&%&l&ﬁi nwlhdec 'f&¥example,
el ements of the present invention as well

aé'EMQPéﬁ‘m lﬁ’@awém D) relis, heoplreipag 4Th. oﬂnlé@htﬂme)v:eﬂre,
S &ogn%l Jlch 21’tnC{r§ 2 gé’%ﬂlg(n)f Yteg ﬁg Rﬂ%efui 5 Eg}?pgggsiopa%%Vde for

obhﬁﬁplfsuswdh@m&yca& eﬂ&pts*ahzz&u@&haebﬁy@@to%u@raﬁd WBtlia cells.
known in the art and can be interchanged as needed

uSPely cdlisie sradilirapesstiblar Oélil BVl andempmengiad soyrerssgich as
T ASEant il coifif! ebllecon (RELRS MBskbarpn (such as

ec er [ enuated or
[0042] ep! i c &tk aernd élﬁltron’emfery it alsegaedti oflmcletngid séquendetBat is

alternative Sp| icin or or_expr essi on cassette or
caﬁgw@e@ 3 IShRrepenl dht § %snpreﬁ&RHés bry g3eisqdh bdhe splicing

det r r
SsiEhheleb o L e LRI e oty
exnd &Esafona: mapwmmﬂlemumNAmscm i nvention into

t
[OO43TOS Ctehe term “operably linked” refers to a juxtaposition wherein the
components are in a relationship permitting them to function in their intended

manner (e.g., functionally linked).



Detai |l ed Description 1. Overview [0051] The invention
provides, in part, a nethod for expressing two or nore
w@ems/ognesiuct s in a eukaryotic cell by provi di PQI/ES2005/008473

vector or expression cassette or construct conprising

a single pronntek/8r|V| t.he eﬂgression of , two_or
[0044}pr ¢ exIdistciRaPOlaGen %ﬁr&lné P8Ot 1Peleic acid sequence
lﬁr@é’eﬂ@ﬁﬂ i @'&&ﬁﬁ@tnﬁﬁt LB O ol TR tr8XREBE Sk Lin the
anscrlpts vector or expression ¢éassette
orprcaan&t oflite engyse |pb}ayaﬂenyﬂ drangfyase g ibegdyalenylatedr dMany

pol ti.des, .an artlcular pol.ypept i

P RSt s2als o B S e RS Rl the present
f riagRIBhHS) Ek!&ﬁ%le@r “in&lﬁ@é cald Yh@fa@s %ﬂmty “;ﬂwo Hotdbe
chain and two heavy chai n anti body Folypep

[ WPGMamSgnalbma%‘é@ tate polkyedasylasion esxgnahamd the bovine
casselt.e or CO i nvention uses a Si ngI e

prid ni.n8n%lp? 1§§§ﬁg8§1 of a pre-nRNA, which is

[00431hen alTiRrBah l“ﬁﬁiﬂot&ﬁ'réféﬁﬁtol A i s@fueAdy ﬁfﬁ@ieﬁ to direct
products, the Invention avoi dsthe use of nultiple

v deanesriptiopr gnaier@blyc amp?eteukarmflq‘ £l t B@nmrters ofor miget inpthee

pr.onot ere | tIVI ndent
DB Inci o By SR 1 B Rt o, RS A RSy bters
Muhéti phrevigpl ifee Hf,‘gﬁemavm§ of hexpressem;l el haﬁlet hgammalian
advant age of providing for the expression of nultiple
geqytompealayars or (CMNe pieingisti the oY 40 gromotgbserr ey pramQier
r; enbly of
pgﬁlla pep?tthc?e%pgufl%?gggg& ésjgﬁn “%Mla%@&%"c&gﬁu body, is
[004&f f i ci eFtel tyrnp Fspdice eile™ ieﬁﬁﬁd SIEU]IfiChﬁlbleld fhﬁd BEqRBANES that are
i nvention provides, for a terlng t he rat of the
eXIPeAS PHRCIPE TEG0gnIZRE by ﬂaplygém B 2 cHkagptifgeethes
S y
G By it G S0 B D EloR RS0 ity S, USHRE sies
ofalloh,efoeﬁm@@fsﬁdl qdi]hstpwpnestmfs irah poeam RNA tnansfompt Typlcally

ent. nul.ti nmer.ization or .ot er f nctlon as ,
oftht RePEHPY HEBie USE Bl Bk w)ibe fondiade 5
0 onBIRUBliSe sildiSrefiiQl t\Secféttﬁé a@é'e BRHRSS LB The term

cassette or construct of the present |nv ntion allows
f oplitheitengshslss, fon exdmplhengiutalipeptirdeg spheessifes) engimgered

rm nts. to.produc eS|red ote i nsS.

b8 Sittse 0F Ruabfen et PRPE o5y ttisl! b Forblipus sutice

s Lglttea tah@/of A6n-tARNEAPERRS 5B, B eR iﬂée&?b@@sﬂﬂéle Gider s,

g., antibodies, usi ng alternative splici ng as wel |
[004'53 cel | Bhecisnpr'ispliorywith® rv%mt@rthamhamdpb@qua@mgdwﬁbca

fromsuch eIIs and t hei

or BSOS &k i 2aBiPHyE b8 Syt B 3PRiiRe graghinery
t rieat,i the s@hé’éo‘é@m@ﬁ‘r A’H dé’dcﬁBélf» @u6prﬁ Splidiy @ the Efision of a
exanpl e, human patient. [0O0 Fut her, the invention

prisviiee st flwrtr%@mmr@l@smhp b ¢ byHae srkigecdariosgnémsplice
t haec %)?J)r%/ g?ﬁéﬁﬁs%in c tvﬁle %ﬂcg A& W‘i’%& yon?{t ohb %phce

e subj ec y or rough ex
t e&bépt@tu eFor alternative sphcmg, within the pool of transcripts the splice

donor splices with more than one splice acceptor. For instance, the splice
donor may splice with a first splice acceptor for one transcript, but on another
transcript, the splice donor may splice with a second splice acceptor,
generating a heterogeneous pool of transcripts.

[0048] The term "spliced transcript" refers to an RNA transcribed from the

alternative splicing vector of the invention comprising a first or second exon
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2. Vector or Expression Cassette or Construct Design
for Expressing Polypeptide Multinmers [0057] The
woreikogesdf the invention enploy the use of a REDUS005/008473
conpri si ng (in ab to 3 or downstreamdirection) a
pronot.er.; unt r ansl.at UTR) regi on (which may _or
A Rt hE: Ydettinh SRciBe bewisch e SGF GRS g b the

d%gforsédbnﬂréf)lﬁ&rhc%tﬂbﬁg with a 3' splice acceptor that
is used with preferably about a 5 to 95% effici ency

[0049(] dependihgdgen “vegony e@fﬂredo raamuC(tﬁl@famérmdlgguls)(elther DNA or

Dot AT ebile B el BS Sl Sorter 608 iRt WG, et
35> 4086t 4800rSR9% &ﬁ%:xt@&% PR tert) % 715?&0}159§/eabﬁ:5%1th

9096and 95% ; an exon containing the first geneé and
ﬁh%’h@tmeysplwrrgoN%%ny’ﬁmresswns vepiell’; "ewpressionoeassette” or

n€ {ccent o ichis
o SRS - 3ALEGeotb e BpieaBh ko B8 P RbF i o fomise
t hige AtersativeGpliciag elhnts oF (BE prsert mmlﬁoﬂ 2¥anefifds Gideiional
80% 85% 90% 95% or 100% reater than 85%

Eefsf"i?@%?ﬁf(”( e gropageiagn ofghe yectagowyils, et fitherecto
)1§ B@%}Quﬂs@at%& egﬂrégsm%z%%leg%}g/?e %ﬁ%rs ? )ngf?er %mc?tlonal

e mhz(mhnme rﬁuch@temamw ark hmli lﬁﬁzmaﬁfthd:are add é&l 113 1nt69cﬁﬁafmhged as

97% . 98% 99%.or, 1009 and an_exon containing the

s &eeird ugesstandnd rB‘b‘F?‘BWd?lP];?gyéFCB’é‘I‘l}}%enyl ation signal
[oosogsee Fitge thim "V81 VEGHP' or SXRAERR' tﬂ@re‘aﬁls@%ht dienovu'al

onstruct of the present invention can be intro
i rvbcxod') hoeferscéd | amm:iztteauatbd poodiepBeatidhideficiahi watay particle
nﬁgméﬁranscrl ts. These two or. nbre MRNA

t FSWQE‘Fli’“Et © B BUR CiPSEINECTeCHB 19 FE PP RS CasRpif fr epnstruct

t RS xveREsE d Ak NMesdHtfel Gh §RbreaABRHN bsiobvO sk O\thg Srepidfs B

more desired nultineric proteins. The rati

omsefo} Eorpimetting shec alterbatjvei $plidewi veothr e egredionheasseith or

o ou e e BB 60 | n e e

enbodi ments, the ratio of the two or nore products can
bekﬁﬁkﬂqﬁgmﬁhk@ugh selection of only the first splice
acceptor. [0058] Typically, pre-nRNA splicing involves
the precise renoval of intron sequences and is in part
based qn t he®vwepgegni tion of specific sequences, i.e.,
donor and acceptor splice sites, at the intron-exon
[0051tpoundarfihg SnktibR PrévRddsC irﬁﬂarﬂ%bﬂh@& Yor &pessinl ecwo Qr more
spl i ceosone. ThesSe boundary sequences typically fit
t igeneprededis insa g@@ml@wllw BYRAGGLOf SEegcpr@sst @Bjette

far end.of the i,ntron QI

N ghili ofRfriShe b SndiP RBoRR A R exrekiart fro or
Ulﬂﬁtﬁ*é lek recthay lﬁavb Héa leﬂglilhedié@ teBé bR@RativélPspticdd into two or
consecutive C or T nucleotides, and N = any

niRare cRpPEsyiblesEaiserpEs i fhet ¥eetomex @PiBreéan SREAke 28

F}!lstﬁ‘ét 1ﬁt sru?[?l?lﬁ Ic izog'n g \égﬁsﬁlsg; ng Ieﬁlg n? QIS epol&]? ded%%h %%tm
Bpafffceraﬁls polypéstitet infltimer; 402 - édenylld 9LMibhdics OB Ohntitddy

certain enbodi nents of the present invention,
alfagrgals) that 3 ';y@;qargy an assembly of two light chain and two heavy

chain antibody polypeptides.

[0052] Moreover, because the vector or expression cassette or construct of the
invention uses a single promoter to drive expression of a pre-mRNA, which is

then alternatively spliced into two or more gene products, the invention avoids
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can regul ate the expression of each pol ypeptide
encoded by the exons of the vector or expression

W@ amsme8426s or construct of the invention. For eBChUS2005/008473
i ndi vidual spliced transcript, the splice donor

splices with only one splice acceptor_.or not at _all .

Hcperof lallﬂft@i%&%/‘itﬂ’ﬁé BIOMQFTRPIRAHEN TR BT Y5 AEaTtPle

PR Rlrs | G ANTGEARH Sty (in HRpESIAPARmIARY. SPI 1 e

th the tirst splice acceptor on one transcript, and

[0053Fpl i ceAdditionalls e twouphs ghe ceseaof epiibiiplo nsplinet éveeptors, the

transcript. Thys, .the li.Ging.of a single lice

JBHBRIGTLhR e (AT DR of SO WdingPD fhe sy iog e Iblergene

| gesahas Qh 4 BekasRlticcadl bt anR6itddPtatio0fuch NBatl ifeis bxaiifle, the

second (or nore) exons generated froma vector or _

ergonkémy i aspenglay sefi pelypepticles;sfor uetample t2htetipmene rantibody, is

iq&ention in a.cell. The relative anbunts of the

o PFCEREN oF ugﬁiiced transcript levels will depend on
[0054110W Of F@fhdrheheS Plokift iHP&MHon! Srok R gk Witdrihgatharatib Ofl @k

splice acceptor, which is referred to as the

ettpressimic of dfie eheods| padynegtidesehy . climhgingdhe sgfgage pf the

parti.cul.ar splicj.n vent. OCCUrs in I .

P Sl pBetS, ReEhOnD) B8] rRCHES al RalbnPREY ity fo sl e
ap4HRICH fothe @xiptebded tpddtped ds il 100/ s £ rior@ B ffi et BllPmbezation
nore efficient or strong. [0060] In certain

eAbolipimetions] asneet ¢fithe Belypentiden by providing the nolwreptidgsiia
t hat ' ORAQr ' ] '

( Byt SR BB v of xpEbA TossBly b oRBRER Clhe
ebfdsaiteinteriont dilsivsave i éxmedsioni ofgthe polypeplideseihf suficertt
and the strength of the first splice acceptor controls
t BEOHRIS 4Q PrpducQns & nare dptifed dHOtEWsn transcript s.

[00551/'7r ans| %P?,n i GRS Bl C Vi(fe?.nﬁﬁr lBltotsS shi¥dMIE ot Yihe

ery inefficient, so nmaxi splicing pronotes
pekypssidn def ealypestiicomultioersexagrpl antibbdies, hesing| altsenative
donor. and second_splice.acgeptor are hi.ghl.y efficient
TBkcing % Hell 1 SEn RGBT vegtor S BB o Dioflced: Fap
SRIEGIRCERPHN s 1560 Blhnige, fileC 4BBhdsing, MSventing,
re %f§3§1y |3ﬁ ngéls of é%?ﬁgggﬁ%rgﬁscgﬁﬁFggﬁﬁ —
campliomiting orhtecafing st diswoler wr |disebse pr esmhiechi fohiemample, a
cell, leading to a high ratio of expression of the
f PN ARt | de conpared to the second pol ypepti de.

[oosey f t he Fuiifes tihS BlveaforfG6 GlakDfor vectbRAREble FhtaRe expression of
relatively low | evels ofniﬁklced transcripts

c Srgppalgpaptidesis o, by cidher ¢rly aféheyestasrie the suhjest direstly
cell, leading to a |low ratio of expression of the
fPFgFowgV?ﬁg '?ggnggﬁpared to the second pol ypepti de.
Because translation is highly dependent on the levels
of splixed tVeafsor ERpresaidipChsstitgoaConstract Resixm, for
expr esgngbsgﬁgpbg,pgﬁidém@mmg@s encoded by the first or
second exon i S dependent on the levels of splicing
[0057;|ﬂ i1 zifhg hhBodPbf @ iAFnBBh Ynpldyaeiab I v RaPiRing
hat exon. Therefore, in certain enbodi nents, because
sffin zbhep af bedownstteem| divastionbd prareotentaid euntraasigtedi (HrIR)

conpri Si each exon encoded by.a vector .or expressi,on
c 2eBes Db SRnet MR B ng e P RBientel p oI £y SRR
SRioh&d; A8 inSort&REnd Kith@O3! sMite bORPRXARASS S With Hhgerably
pol ypéepti des encoded by the exons. [0061] Splice

dahoutsa gntb 9pVi effickmer fependimgeonvihe dpgisdrratio afherogduats)
a?edxe?nn;}iary 3' splice acceptor efficiencies include, but are not limited to, 5%,

10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
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may be utilized in the present invention. These

el ements can be found, interalia, in the art or
wa@leooswexdsd r om consensus sequences, either enpi PCT/EB1095/008473

by inserting, deleting or substituting nucleotides, or

b ' f f dicti lici
o athe 0% e S SRE DS e 30 PSRt Ths, Rt inecitly
iel%@{%ﬁhﬁ &%Iﬁﬁeﬁﬁ&l&ﬁ sfofhl; SHi nabh %&%eﬂcg dnlifrgPhas et

ention, "such ds by using the nmethods described in
t $pdice vecepioz svhi¢nisgeatsr thire>S@9h efamenti(immnfemed embodiments,

I pcor pqrates and i oves upon..such sequenc t Do o
AR eRRCE ERGBI S BRIt ETRT ROBITh(E £ ol U ar hder 6 95%
set 100990 g?éatér\@ﬁarpss%%fﬁciéﬁsﬂekga,@%,r@@'69'10@%?, &6416r than
product’s 1 n eukaryotic cells. [0062] The vector or

e&@%e@ﬁ?i@m trogs 5 81 Yoo 9810, (Biet Miet STk, POS, PiteeMBVerPIHVs or
DTGPl ob th BT IR e P B0 Bl it G e

hegw| o989, B196 Br 860%))Car@l anCsxph @beaiiniOtheBERSd {zénd) and
chor i1 oni ¢ gonadot ropin (CGﬁ)ﬁﬁ t hl%/r otropin (TSH)
©

| opticogllys ¢ nglyadsiatien sisnploffen KigsSh)) Bie Wefidlerexpespsion -

" ot . Ly . et )
T AT g B RSP IR
Exasfelieprodicaa pitematively eplivet enRINAL ifarergs.| Tatsded®o or more

anti bodies,. the insulin receptor (alpha2 beta2) and._ .
t RRNA drpasqringt ereigds distingh PlHbaPHdes AHISH e ths skersssed in

bgirfeiknt 51‘15151?? go be%lhé@ox?e SPhbREIARES Biitﬂﬁm@ﬁ& E)rc}tgiﬁg The

generates a at1o of expression, e vector or
exgioesss tlentvoa ©s ahore modedsnshn et i€ dosited, aledd f throughethe

expressi an of . heterotrinmers such as | hot, oxi n

P rrLoB of 2lablg SRUERTHER K- RFOE P ATGHERT gy aceeptor. In
Cﬁﬁﬁhﬂbnangaﬁﬁﬁhﬁﬂﬂwﬁﬁﬁé%Fﬂﬁpﬁ&P&Q&émﬁ@Bd&§§€&9E§aumed
vectors or expression cassettes or constructs capable

ofhrengbrselsstiogofenly itheelirst sphiceladceptoent rati os, al | owi ng

or the efficient ressi on of di fferent .
10055},01 er onr T BorF e P TGS (R LT B AT SHS JaTREAL & infron
e@@ﬁ&h QAd ighd part BaRdLHeGeabnRRmest PRcitiiegRALENES.,
of the splice donor and/or acceptor signals. I'n ot her

e fibisd i and rreecptanaplies sitesn at theilnzomaexondequadaigsdhy the splicing
enpiy.ically. ,]0063]1 Mreover, ,th enetic seguence
CEBRhS, £ st s R s Poiiiatf ShiatesS SRR TR the
e¥&¥PhsRs sadiienberds EMAGISTURAGUe(SHG D NOi30P feithe G° REd of
system of the invention nay be obtained froma nunber

otheginfroa ragdt Y obrAGKT (SR X AIRBY), fa thard eand off theuintran
p ' I4 i f ' .
DRt N B ot PR B0 B BIA I UT  PHP b bbgive
oC gl Tasunlddsides; lapd 86+ anehideotids)d Sda@etdek evithivbihy introns and
sequences of proteins and protein-encodi ng genes have
beespasoVel asgndien sith Ay alsgdives shawmple BR i Exlp 28 dthe
f S C SeL EN. 19.
pPRSIEFRE PAOHETEEE e nOnfioy M PAIF S CRARG, 12yra7s
s€é1996))ed and cul tured using art recogni zed techni ques.

I n ot her enmhodi I's, .gepeticsequences are obtained .
[0059% hr oug §1 Sereas §n%r{’ggg%‘§% PF gﬁ Pfﬁseg‘ét‘%‘f?ég%. aﬁ@i%at‘é’F Spﬂcmg
ol tSthe! dxptedsibf ®f 35dn 10 e Ried 'E?y' Wie BREALOSSH
a%%ir g%{lflll)éat e et opob?al?n genewgﬁe?elquence I nfor ?mt <|5 on‘.ﬁSt ©
[ ®&dd orfespressiampdsseiteantaohsitiyt efthe divegtiGiNAForepclmdividual
g&%c%& %r%ngcrn%? tﬁeb s?plice donor splices with only one splice acceptor or not
at all. However, alternative splicing forms a heterogeneous pool of transcripts

as the splice donor may splice with the first splice acceptor on one transcript,
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ori gi nal antibody-produci ng hybridoma cells or from

ot her transforned cells by standard techni ques, such
wW@200908928%li ni um i sot hi ocyanate extracti on and PCT/US2005/008473

precipitation foll owed by centrifugation or

chr mat.ogr aphy. \Were desirable, nRNA may be isol ated
SPHESWIMNA SESonsk snligs ragoeriemh il Gredies Ereﬂsoy@t Thus, the
I
?95‘@% 0P SRRl TP ol © Lo e ek PRRT WA Eate the
odd&{ei‘uapg thk isplicadntratmeriptst of R0 655 ziﬁkiesacbhd\s(ot madre) exons

encode Ilght and t he heavy chains of the i body
S R eldun EVRHEE O eRpiePb SSPYE OF cORptHROLNpe Present

U%Mtlﬁl@‘ﬁ?ﬁ%@llt 'T‘i‘l@%‘efa‘u{?é RBufs ‘%f %&@fe\ﬁﬂ‘?rsgﬁ@ed fanscript
accordance with well-known nethods. |t nmay

i hévelsawdl dmcndmmshqw, upﬁen dins splive doagr momdnmth aqrarhx;ular
eci f r.exa
oAb SREGP ah vBERE FTGREE Thad Risaciicionsy AX ERhotines Ao
agihd n86e veesE ﬁﬁmﬁi‘&le@'s?ﬁéiﬁﬁ e6krBEMRs P Fodl oFeralBYiphe then
used to isolate DNA clones encoding the anti body I'T ght
aflep pdige 901@91@11@11 spliderpeedriter asseréated with thas spliaiyg event are said
S%g?ﬂl%ge lﬁl%gpg stro%é prinmers or |arger honol ogous
suc

as nouse€ constant regi on probes. [0066]

[00601\| t er ndh icehid , endbdidirheds e$ tidnpresdit ildeiiodh, i@ GSTPRIErabBthat
be synt heS| zed usi ng sequences derived from wel | - kKnown

t derrnaugdice Siseeptemn deg: rt@li tssedns aplécs
E%E%%xt 2 **3¥ 3%%%32%. o Btk bV sEMERTEM] Uifejork Tnd %

c tsttstgth( ofl tl&rﬁmlospalce deceptiu@ontedls theorelativbldvdlsco fpleddcé e
and, Str’JngtLll ul(ésg? this known rel atlonsh(a%,a
RS frthan loedyrangerptdh tprally veroingdicient,
S 0 f nt
tﬁﬂﬁﬁﬁﬁﬁf‘ IRt o2 Rl B ShpREGOED Hor SARRNL the
t hplicke domardarplobecpaptsphies accfétptdn ate shigiig defivicht) adlystosf the

[ B0t7 PN AUEnbY SBl it G e HEHMBE Brorin@e.

PERedHy), 'tlEbYl%Iah%lyéHigm RYbIk 3PSl traRtYipf ddn¥ng @F first
i ndeed any nulti-Cchain or nmultinmeric protein.

Oekgowiit beptesahé vathirt thesek, lbahlhgltoqulagh ca:tr(pzﬁerxpfessmn phithe

ofr S B SE opPare on i petond e RAge L BY dirstygRice
U%bé’é%to’l\ Y wedkeS GHEH ﬂatﬁeque@élé ¥t s"b\lﬁé& a&hs%nﬁtgtcgﬁﬁhgﬁg

syn esi zers. In addition, DNA sequences encodi ng
e fizgt @gﬂpewﬂbfbehmwlt aﬁkﬂlnnl TQlatcmﬂln deatings ¢o faolawh ratio of

h b t
c SRR e iR 0ieh bR bRIeC YRbPA B LR Rn® stmente
USecbghsa rtyanelatibm s @bﬁ@ld@ﬁﬂ b@dﬁe M&%lst B BplRed atdn8égs

or nodified to provide antibodies cogdpatl bl'e with the
p COBBHEING AEaen; ey AN Axarassien @& diemslypgpiedentncaded by the first or

a@ do 8 k&? is de@ tél Hl%rlé‘?etl ofosf hgfg];gfuﬂl tgt%é’ gpeﬁ%e %Eceptor

Ies m € expresse

i mmeﬂiaﬂﬂly upstteapx afpihet eAOW. i b‘Dhbtei@fe ant tdreaky eﬁﬁtﬁ)@ﬁ‘ﬁﬁi@
with specific jmunoreactive activity to an antige

e bgeauge splifine alfactt thetlevela of thyematupaithiegents eomprising éach
S %;(érbgrg!oﬂ%fﬂy b DEObY GFed e R UaBITHE 81 B5RGRSEr thE Savention,

anti
alternative splicing is used to regulate the expression of the polypeptides

encoded by the exons.
[0061] Splice donors and splice acceptors are well known in the art and any

may be utilized in the present invention. These elements can be found, inter
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fragment thereof) may be nodified such that one or
nore constant regions are deleted or otherw se altered
W@ 008584285 provi de desired functional activity BUOSZS5/008473
serumhal f-life, or effector function. Many such
antij bodi.es are described in Kuby, J . | nol ogy, 3rd
ed’?’,‘% W e @Fé’érf%ﬂvgicﬁi"éb COSERYIF) SCAReRTED | CLARE FBRHIREY by
S WhdeAtlo? dbRfin S BPEME AL | VR b E & flw s |
o R B ChaE hvent ong pllofforfie N b Qi e LilbSr
c Ipessigimgodplising ssqusnces, gich lag Djetgape? viersion add Sy splicing
Wiile all five.classe re.wi.thin the scope of the .
TR (oSG Y BN D iy Ly B 57 o B wsing
geRe mdthydsdieReibed ihomb hexslss ab pab mel ﬁl%gérﬁsi-mh/@}ﬁ)n

of ordinary skill in the art could easily adapt the
f GNGoRRATAigS @nhd CUBEIVEH Upen sheh saqhences [tagghisvasfthrough genetic

[ nogal obul i . mol ecul es typical.ly.conprise two
| QURPeul B SR SE T R P AIC B Ry Htne
ofprafuetsGi ieidrediic cdBskD each, and two identi cal

anti body heavy chai ns, of a nol ecul ar wei ght of 53-70

[0062k D eacHhevgeter ehertcsgion srisede obemguctiof the invention is useful

i8] iRl AP ekl lenCord b FREmvinstideay
Clhed mst dinsitedi t0, detbrodiinery egihoas thd ghficop@itdin Hor@bfles (e.g.
functignal haonol ogy. The ter "constant”

er s t" and
" FRPHOMS egonpdatraRiad (Pimctthyiolorip.  (I8Hn Wtrppiga(BH); tand
Wiglth= Bee a i | har ik d
AR Eine PRSIEG, B Soribert T B SRl | ddhghffimers
| icgiistinglof tenchaire @f ydepitel sabaiitscodkt dsaba esedntixgedples of
recogni.tiaon and specificity. Conversely, the constant
| GRRIOREAIS I FEIHPERE WRLIR BP9 Igh dbe HESHEAPGRIalPha2
( . s} H 1 C
o) e P AT RELP T BB ofta), Further
Fusing aesplioe adsiepidi pejr thad gpheratesna 2l ratib nd expueskiat, s vector

Pt o Bt B 20, Skt 5
C @ fotm¥rsdRicR b EnMicidkif hiph8Tbefa 2k ARAG Y tht 3RRId&sidd &b

chain. In general’, the light and heavy chains are
c by atosnitinipg shffensut splice sashepdolsesan gamdtalee vEdtars| Or expression

partions of the two avy. chains are bonded ta each..
o ehor ot ol A ale f e ierRa R ten 1 duferel Thdos,
| AToWRg edtuthensfiidicht PRPRIADE e idal§r dibérey et @BTimeBc
cells, or genetically engineered host cells (see Fig.
2 protayps.t Fecaxtairegrabedigents, expressipnmitiosacgprsdictaddased erhthe

C ' ' | Q0. hai .
CPALI Yok Sof AR ol SR LY 6B Pifmens,
Wk pressiviErativhalk dskesinedengiddagm It is the nature of

this chain that determ nes the "c|ass" of the antibod
[0063}s | gaMargeyergthe genetigr seaymces iscithroh GErdsing nolypeptide

IS . e i A .

AR R AP Rboe aaime i Ars ity sile iyt e
f imehtiomalay $p ebiairied fam @ number éfsliffadar sumes Fhedxaipee, a
first eggn or the second exqn of the present invention

c XRTIFY Of SuraR Brodfip geRes s avaylabledn die formied publiqly genessble

heayticaRbhdaREMeb M |d0Rhi i LeeViE A

e%codlecs gne [ geﬁ(%@ecs: %ﬁﬁran‘g&gﬁg’fﬁ@\?{}&% %gn%@, ceYl?, &Y the
like. Many sequences of proteins and protein-encoding genes have been
published and suitable genes can be synthesized from these sequences such as
described herein. Alternatively, protein-producing cell lines may be selected

and cultured using art recognized techniques. In other embodiments, genetic
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[0071] The antigen-binding site is defined by three
conpl enentarity determ ning regions (CDRs) on each of

w0 b@sns92and VL chains. The six CDRs present onPEHUK2005/008473
nmononel i ¢ anti body are short, non-conti guous sequences

of am no acids that_ are speC|f|c%Lﬁélp03|t|oned to

f SPIHCNFRS &5t PRjained; thiongly acress 19 SUPHRIPAAR| sefs s (agsof
[

i AR MTRRSP SR E R Bf iy B AHEAT obtain
v @enetlel sequmerinfernsdimn. | ess | nt er-nmol ecul ar variability

1006415 4 o' FaRIE PRy PRGBS TA gBiey' B opeREd o the
bekiaima Sﬁﬁbdﬁ?‘fﬁr@dlmg Ribrafdehat &ifls %Iﬁ %Hprltf%ﬁ%nned cells

connectin in sone cases formn art of
b@Uaﬂt@nd@ei( t@hmsu@t:&; regch Pl ugianidirgutr is [yknart@ gx‘wmloaoand

f or. dth rowde for iti
s P B 2 Rt Bl Froshingf P o Refrg bl
NQWRITAV fHa§ e hidtlRER TP 165tal RIEA W is@iBBarR t'é@lhﬁ@ue%' h as
formed by the positioned CDRs defines a surface

c @hﬁﬂl@ﬁ%ﬁﬁrmrt olighel epliulose Teshniaves iswitabiafos letst parposes
a'ﬁéﬁﬁﬁh '[glo (rc)‘fr[a Wg&?ﬁ h%urface pronotes the
e

nén- covar ent anti body to the

[0065] MU nor‘IelaQDN/&s that exgede e lighpand (XY y Adihdedke antibody
fragnents are_ suitable for expressjion using the

amaéfrb?ama% cither Emaneoneiyros separainlys usisg éweés&stgzmsmgase
Tan§ FNA oﬁtﬁ%heﬂﬁe i Godo L \xflﬁbwgﬂ‘i%o%aﬁ § o3 e b

portlon rtions o an an e3|re and
i mmtlatdé byeccgmensﬁahnoﬁstagmegﬁoﬁ ﬁ(rﬁérs Yoz Hyr ﬁ@fﬁé ﬁpeﬁslﬁcﬁpﬂm&s
Furt her i_body % nents may incl ude

f

s PR éme i aRley %cn@gsfzﬂi 2t a&hﬁaﬁ%aw@rech?méaNA and
p r f
Db B SR 58 B
appVA cilanasdeinpdonge thof awiteidpalight sdadl hedvy thunsarth thisatase
a&%ibodies ex ressgg u3|n the. alterpative splicin

FBIES T BECGFBE] B CoRSTS AT OF Bhear igmologons p

| QY@ R6LsERYnGHTRE i€ pRABYs. L ype of variable region

that provides for the aSSOC|at|on of the antibody with

[0066ﬂ he selAdttmivelyt pgigwdidsrandhingibody flagmentsenazabé ajpitbesized

b d f
e HRENeCE RG0S i o CrreP 4o i E reQiisee
aISecly HIRERA L tdc Y AL RBY h9ed 18 PAddndt tantiBEdy &Y LERDs that, in
antigen. As such, the variable rggl on of ‘the nodified

athe eoé of gegiveeantiberdy és@amp\mk defined by penserved-aminmacid
ff
CstitRhes RsRE R « PPREePRUET sHhD hohirE dlin kpgon

hwetBtibrehips & Bisot 69 rslansn tﬁemt adant dd@ig@bthd: smirR Rid Subeeadst
a chinperic _antibody. referred enbodi nents, both

¢ RedSsitpq ABlibodh ar @@h@qdé{n agiBeiito fsnosynghsize rhe wledss acid
AERIBNIR Lnchfind! A8 aSFLEEhERLATRAT SEAI AcdlfdLLARY Sr

regli ons of e antl es (usua erive
ammdlylﬂ@meamwrem)femmiytohe "smihetietr ed or spem fically

tailored to i nprove the binding properties (e, g

[006715# f i ni the daYsHEe compogiionsanddacthads phhemsesent @wpgfnczslf are
06BN GG adfboliD) 5 1E8RPGhy mii R oo’ RSO BIH

I nvention can
Oligonucleotide synthesis techniques compatible with this embodiment of the

invention are well-known by one of ordinary skill in the art, and can be carried
out using any of several commercially available automated synthesizers. In

addition, DNA sequences encoding several types of heavy and light chains set
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be humani zed or otherw se altered through the

i nclusion of inported DNA or am no acid sequences.
we@bk/ogazean ant i bodi es, having CDRs grafted frpor/US2005/008473

anot her speci es, are referred to as humani zed

ant i bodi es. Further, variable Leglons

eﬁg%é@fe@a capbe f%%m& opgh (he eSS yo fyd@e@mesféal DAy
obeﬁda ter e%%x]&gco ali’%@{a‘ﬁ?edn@s)fné’%lyf' WE ftﬁkeforggﬁxilg %Jd@

have sylation sites, sites su
pmgylthen ba ,altared/ @r medified tbrpxbwdo rafbodies ciryeatibic W1th the

ef f ect or funct to.t ib d .. e.g., altered
cBﬁﬁWﬁH@ﬁPlﬂ?ﬂEﬁﬂﬁdeﬂf F%QB%?%% bi ndi ng,
IOOGSFn d/ or AgkARELEr HIMTEHRE tiRY |of'aﬂﬁ‘t%d?éét1h@5nb@6iﬁr¥és€& according
074] For t'he purposes of this invention, nunerous
ala therinvdéngiens flor ek argplex pmtdmdb’@m aptbadyr frgmmﬂwﬂbaapedaﬁc
alterpative splicin
e B TElS g isgh et 1PoF HE I Eh R gRe

CARLELM ot Bel DA RhaiPsIved Whihebindhencl@ikéaned The QmiBoIy R
viruses such as a human or bovi ne papill omavirus

v firgiyentaheseet) oray ha mg@lﬁe@ suchdiépiovrierarsnorg corsiaitmegions are

Vi,r u I et [ | I

cgrind gRPBGFE G 0 STOM BdTuRpionlattyi s g
t Bahmq&m lift} egledeéiof MignotibheMaay isvéh aptitddiddOary @et@ibe@lin
eXE essi on casset;e or construct into their

Weols MU eDimal redaiVh-H. Facamanasd G (B95)-essi on
[0069f asset WeBldise @ﬁl‘t?ﬁ&f& tfoF péngp%%ﬁhé ylpcgneu% ﬁL X e{ﬂe qgg% the

oduci ng one W se

ofnetl’md df I‘tlafmilﬁﬁioﬁdndilﬁﬁé tlﬁ&ivle&hstﬂibﬁﬁﬁsﬁ:éf&hhbodm ngA&S IgD,
gene can ejther d|r ctly i nked to the

s&adsEednd EMe eaclagses pror Wishin e ssope 0&%@@&%
C &lventidh, R4 & 1ﬁ%tdﬁsgﬁssm$9ist %Qlexe.allg%fecf\eﬁltl) Shé Qfass of IgG

i ntroduéding t ctors or ressi on casset
c arddenlest Ormef oft dndlriany enlli ionthars @uBcesiy dtdh}ﬁl thw.folBawmg

ressi on of Pol e e Milt r.s r c .
oRPERRR iRt ober ?@fﬁ%@f Srivapeiahis! JeBaotlry Spically
V 86hPHiseO S XRERRR OftibEdsa quafe Dhing OHS tar Hfb'iecﬁfart\lﬁ@i t of

i nvention can be introduced Iinto an appropriate host
cepproxnmamjy t28ckiRotasyi esd ttvat idemtecahvehiibddyolwavy ochains of a

ord SKI These incl ude, r . exanpl e,
RN RIAt WO ohcrdidl HED by dpestet drippi bSAE Mn®a

e k&ﬁtgh%%adsl shBwn iR'EE OB j8RT the UshiOthairkal B ddaitRIAO BHIRaHE

precipitation, cell fUsi on W th envel oped DNA

ieifhoidsj léght iaod, heaviyl chaie e dividéd inte iregieny gée‘éruretmgl and

Ri.d | . Mect
SRRt fomotogs” TR Vo RE Sl VTS ape wsed
Deeeioslly. Beithis {dButd, &1 Wil bB9pprBeiate@rby dRSSF ordf8B) skiftSn

nmenti oned above, the vectors or expression cassettes

othech &hat g gartﬂb:q Aanping of tbpﬁhtli@a%lailtlb@dy hglatg(rVaIt)em haagy
o D75 SR WO el 38 acifioh, el PN Comrecty e

C ebstand dOm@ine wfl thmliglnt chahd{Qli)ong tap hedr dhaire(C11,tGE2 or

producti on of the_ pal ypeptides encoded theeerein,
e C§13) confer npetsd Plolpgigt tprapratisresi] ag wastrton, draasplacental

I
¢ ec%ﬁlﬁgues ég?;gt}ﬂp ermﬂhgg,l %&%w&% blﬁEﬁﬁQP atllY ofhie Htector

I dent
functions.

[0070] Light chains are classified as either kappa or lambda chains. Each
heavy chain class may be bound with either a kappa or lambda light chain. In

general, the light and heavy chains are covalently bonded to each other, and
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quanti fying pol ypeptide synthesis include, e.g.,
enzyne- | i nked i mmunosor bent assay (ELI SA),

wo bawsngmsEnce resonance energy transfer (FRET)PCT/US2005/008473
radi oi munoassay (RIA), fluorescence-activated cel
sorter.analysis:éFA(ED, and i mmunohi stochem stry.
[ Be7 BRIl merianst olc te) tq Reayys ekping are, perdsintoe aseethro Y
' Soligih G ARde 1lkaG otk GnubGliBbuliRlarE YUY cither by
mammali'an origin or, alternativefy, a yeaSt or 1nsect:
Exgbhdontias, Bazlls,oel denkticadly enpitleerdé hobtorelle XserHig, 2). At the

Chi nese Hanster. Qv . [ , HeLa (h .
OIS da YRS Terie S0 ke KTENE ey Bk gien
dor i . ) : .
SRR, 5L PG Y0 o stbhgtel i Oty
( batrobdsees dnomge yheim.ndy js SR2h@uEenulithes whah dhat) detéBines the

f%l%%% @%ﬂé@j grkl) % Y@ ﬁg&ﬂiﬁfgﬂg@g&e o Tvg Fhe imbmtieSElobulin

( BB [ & d.r U%{GQ er gasd Sik3 (iBeact oAl 1
Tri copl %S?ﬁgééﬁﬁk?m.éﬁ'n i gh- %:?/e’) i nseIgt ), .Déon‘pya;e mor
( Bhadpctétizesleand , arSakousivar donyeader( jﬁg@ﬁpya}l specialization. It is

iR LSty RO bR SRS b 9
SBE k&L R alfredlively dnd6d ek @aikhi b Bty @atibsdyechain so long

Col l ection or from published [1terature. [0077] In
vias ths rpsudiguicrectss ea¢ddenenalightsheip angd oge heavyahgia. anount s

f the.desired polypeptide. pr d, Usj t .

00713} o nddy en P BrBEE ST cil SRHRE oY bl ' Rtsprngsrie

prdefearhimig/region8 (COROXYN eabh o tHeOMESantlOFL ehiwds. YKHei stx CDRs

e.g., mammalian and_ yeast cell cultivation under

t iPEeserl QfuPAclTBORVRAICG HThedy e ot [ABwANEIOUR sequepges of

or_di- [ aJC r ! C 1S,

S CERCtaS el o PG REIG osiiled BFIHATE AIRITRGRITS sic o

Caly iantibedy assufifegrity ¢aet alimensionaimaifigiizeidn oih an aqueous

entrapped cell culture, .e.g. in hqgllow fihkers, .

micBY R ede I5pangar 6§ Bicrheavy 158 dight é’_é‘ilgﬁ? gomains show
C r. a g r . . |

¢ b Sk R 1 iind Btid Sl MR temoll the
t dranfesvorkviepgionan, The Panéwaill ssgioust kergdy patopt tao beta-sheet
anti bodi es, the_ pr in e, g., Inmmunoglobylins) in

t IFEROTRALATE agﬁ pt_é‘F n‘g#gﬁtg’}"%‘aw%w r‘?Pnffél oRCenr 5‘%’[8%!,“_563
e-ﬂmin?%aﬂr&?t}ﬁ'ﬂeﬁélﬁet Wrichur8 TR, WY &ithERb&: refionl Yol ®
agal nst "hygroscopic material such as PEG and

f ifbtn &t seaffold timngirovidbe dor pesinenibg axfetbe six GIReds moyrect
and/ or .desired, .t he concentrated sol utions of the. .
PFERHPR BY gk e OB-eg Al e gl e IO BSRPGjne s
PYbinidde by bitie tRRItToHEd TBRY delineyTat Qffae oniPRdh&isy foothe

exanple gel filtration, ion-exchange chronatography,
c lepiiope eyt pmynusgreactDEXBEER). mm%@qmmiﬁmﬁma%w priopptes

TR TR AR Pkt AP aBhEed) 3L b duBipReciitsy flen
a

pitep. i body 1ight and heavy chain sequence which when
expressed using the alternative splicing systemof the

[0072]nvent iAsibody & we yiteblader sxprasrian Being thmeltepiye
©. ching VRcthfled: é‘g)?e%'si%h%%é YL shshrBeid of MORVeRN 96ikn
S& as ‘a tunor SSOCIateg

fragments are any portion or portions of an antibody desired, and may include,
e.g., Fab fragments F(ab'); fragments, and Fc fragments. Further, antibody
fragments may include single chain antibodies or other antibody-derived

polypeptides comprising less than the full length, tetrameric antibody protein.
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antigen, pathogen, or self-antigen or has a desired

effector function. [0079] Inportantly, the copy nunber
w@booslogo2aht i body |ight and heavy chain genes iPCT/082005/008473

alternatlvely spliced construct may be sel ected such

at the preferred r t|o of . light/ \Y; chal ar e,
[0073]obt ai n]éd"’lf) libg a@gyepgl,tqql fhed if‘I‘Jg 1%/ Hfa‘fnrtl‘bP@es

1 E%@%gou@g Stb-x ﬁdg AL & Ph&}ig'%@{olré’ ot aé%gfes&&@ BagRA or

out 371 of about 1/1°relative to
t«ttelsﬁreay)ofcthanmentmn medyatedprsebadi typet of varkedld regiun tad

Dpoiieh fortb besptagof B BkBoD ish dhsficcied uhago i this
s gaIbt dt tmAhRH1d réﬁo@gﬁ’z%x cérgpﬂset &r B@C&éhvéd Hom _5&?19 Ut&p@ of

out 1:9, about to about 1:8, about 7:
aimeunimal : that abobt isducet doamount 2: lemaablotasp&nse an@l a@mmte

1: 5, abouyt .4:1 t.0 b 3. bout 1:.3
SipREabygs 2efet e Bheirky Sup By hs fich IR BRR shih of
eRAAVITREY sntiddatesth8be, Foilehamiy] oF Qhﬁ(rﬁﬁphbﬂﬁﬁm&ﬁ @rimate,

expressed in a ratio of about 20:1, about 19:1, about
16: ymarh oWhen Aeriyedafsornta different spigeigs, typically apswine yarigble

b 2:
orepton, i g Wity Sinsbane 388l hs, he canyBBGY g Hoictea U
4¢:HimeAbutibotyl , Indltefetred chbodintets, both, thalvaribld add cedxtsi

1:3, about 1:4, about 1:5, about 1:6,_ about 1:7, about
1 regiong befy thel amgibogiss (are hummn. 4 By gther - spkectedpempodiments the

041 ks 37 Yo kG an @RS (haety ERSHD spmy o PRy

Thauréd)viany ibenergisoerddr o biteHicallyrerhitardd ftorimpedvecthe rignding
desired rati o hy.screening vectors haV|n di fferent
SBTOPE@6§|(?69 %fﬁeHYtrﬁ%Hﬂa‘ﬂsr%g O IpGicy P wnQeenicity, of the

Eﬁléi’;ﬁf%' ME9ns 3k p@cﬂ FaHM £ éﬁ%rs]en e grrﬁslggf/ﬁﬁp&ﬁlo%)can

I'S espe0|a 'y critical
ekphemaningl anothatwiboalyerbbthaupgh the 1ﬂt&$1dneeﬁ1ianmtedmA or

that certain expr SIO | evel s, of chain c
| AT RO et g REbehaco iviae & LT srgeg Tom
t BfotRd!t d &}eglgy feaukrRido! ds HimmiR U Nshtibadids. © FehSs, Wariable

unpaire avy chain can induce cell toxicity.
Mozgbansenay b enginggned, ohaynthéte, a pmvmrusb'l dea¢riied. Any of the

di_rect.ing f.ol di ng of t asse nt b

| tigrgoieh antode el decirss GRELIGns TR TGt EPHi Rgon
agdsb ol duitabld Q’o??@@ﬂ’dtﬂ)‘ﬁ”hﬁd/&ehteﬁ hatBonf% GArMientd! effectod
certain embodi men the antibody Iight chain is

t Ygictiah ity thexaptibedye d. gf,raémedmmplemm binsling, altersdl e ireasptos

e antl b chai n.(exe ght / heavy chain
- BB PP R SRR RS Sbont 207 1
[0074?/ 1, 8/Fér tié Ypurfdsds ¥/ this Mvention, Lnudécbu@nlieddatiye sphcmg
081] In certain enbodi nents, an antl body that is

eﬁppremu ve@ielo FYiiees £en bR eerrm}%yeéiet ek sraBRlpofhesyliarpgiive
t ﬁéhc 1?& §§c‘?g I orlegip{eg%lgﬁl Xas &&I r%%ngﬁfcg%f?ﬁagiéﬁfpﬁg?ﬁk Xontam

uncti oha

e'DNAtef’zeIﬁeﬁtQ higesitl derigbd drim aginedl visisenswht ashodiyman or
useful for treating an aut oi mune, infl ammatory
i hpuine DapilomayIres s, 2 BPYRBGPIAS IcadsneuRsed Va%ma virus,

aqtﬂa%&%r&;% REoG glggog [gedﬂg@tf *aecg&&ﬁ{gam%ep&%f %03‘3 %ﬁtf

synergrstic e the anti
bQ\dﬂi’ttﬂﬂaﬂy,d celld hthate cgn 1ntagi'aﬁ thmtaltmrhtws spicidg vector or
nol ecul.es, or a radioactiv %;
expression cassette or construct 1nto t elr chromosomes or maintain the vector
or expression cassette or construct episomally can be selected by introducing

one or more markers that allow selection of the transfected host cells. The
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for use as a cancer chenot herapeutic agent. [0082] In
certain enbodi nents, the alternative splicing vectors

W@R00SNRNESSi on cassettes or constructs of the PCEESIN5/008473
i nvention are used in conbination wthother vectors or

ex Qressr on cassettes or onstrr t hat do_not
PriesRbloParley 2eRg GATbFither erirra‘ft wﬁﬂgﬂﬁr P the BN seguspess Jo
”gé %!—:s%% Ok YRARLEAES o the sTRBLARGE %t!r&ékecﬁ%ﬁpgﬁit&m@ﬁést
083, € invention al so provides, inte
t tedlsafoe intiactucingpths ivectorssorcenpuessonrgssetics omeonstructs of the
proteins e res%‘fg usi ng nmet hods and/or vectors or
eWb’F’eté‘g’iaéﬁ Y¥€%or constructs of the present
invention for the treatnent of a subject or patient in
need thereof. The conpositions of the present
i nvention can be used to treat a subject (i. a
pati end) i nEnprestiarhefRalypoptide Mnimprstin Eﬂk@ﬁohﬁ
t her apeut i cCplid dedtureles produced by the net hods of
the invention or by gene therapy conprising the
[0075RI t er n&he uBernptivec spigingeedator m‘re)@xqzssxessaamﬁe ag swhstendd rof

c nstruct. of th enfio A subj ect in need th r eof
o B it e MO 410 (ARolePBioPERer Sorgpelt Pl
ate@hﬁﬁé’é@s tHit SR QRI-kAbwhAB Hrk! Sorl gan 19%% %ﬁat Plkse

or prevented by administering a conpdsition of this
i mebidej odor Tleatmplebj dcnsfiveiyorbe (mchemeal |ehmtrsplrb]rw aAd

preferre ect ah n 0084].

C BT ipDbd s TSR AT ZRRhMe RESRGLion: solusion
| fathUgR cRped THINAL Irﬁﬁrdlﬁje@rr&r e4ndS infétidn PRAR nﬁﬁi%“(s'e@ abby
accept abl e carrier. In preferred enbodi ments, such

t Rétepreuti &. CorPbunmplbarsExpressiateVaetotst 4apiena4.2, pp. 470-

RN REo: RO i beBi i 25, CAPRT B PCBIGE s

a¢osy! A Beditel GboveMhdPNRITRGE eiprs@idnycaage@tepbabé@tmcts
carrier"” refers to at | east one conponent of

phé e wighiiernicatp hepitegratet intathe duerpesaand pf ahe dostogell,
agx%n%lﬁéd nﬂélsgrﬂal?;t %C&Iliﬁle%s%cpgﬁfs%n? t ST @ﬁaﬁ%ﬁﬁe cells
carrier ai ar raceut’i ca excl pren use

| Broiwhe uaddr cnditRny efppfdpn@fe we ki p» dhtiora dirithé %)bry@bl'btﬂiés
The con‘g@srtl ons may be, for exanple, injecta
s ncoded Hheeersiy, 68udha antihadyi Beht apd heavuehamss and assayed for

t
PIAASSTHSRETRIEY 3L Bt O i 48
| quardidgingrpolypejtieagnthesiemotude) of.| arrymetlailedimmunosorbent
capsul e stained rel ease formulations, and th
| F‘ffééy A@&r@g naflUeeeseBre n8sPalcs nCNEIgY, rrerrsf%rva%‘r\%T)a
c Pid%ﬁhﬂhﬁmagsg;ﬁ &ﬁ[&ﬁaﬁlﬁbf@ce@% 2B fatOL il ¥ndH4S (FACS),

suspensi on a conpressing agents, enteric
caratinmgmolmnmnmw rel ease aids, and the I|ike. [0085]

gents f th ntion a of en adm ni stered
(007605 radBt HBE o RHbST RO POl SURGIR. S ryably of
t BREARAI drfiRABP bxARsle @néfﬁhhl%ﬁ’oﬁm @t Nfernatively, a yeast or
phar maceut i cal |y acceptabl e conponent’s. See

Rewseeigt Bremsplriyahosicesall fines lrfslndemf@ ¢xedriie,eGhinesen Elamster

o DRpb7 I  B ARER T Coral FRhED). it ey idey

aﬁﬁé NiCOS qhi @pivaiee LhCRP K SV&DIOT' ARlgbO) RfE‘h@ (Chinese
conp05|t|ons can al so i nclude, depending on the

f bamstblaﬁbmblaﬁésBAéBC/%%lr(mau-tmﬁbmblass) dhaibter kidney
nﬁrnle %fbfo ?r%%rrlsleerrn‘i’/elgma), NSO (myeloma), (bovine endothelial cells),

RAJI (buman lymphocyte), 293 (human kidney), PER.C6 (human),
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di l uents, which are defined as vehicles commonly used

to fornul ate pharnaceutical conpositions for animl or
whovansessii ni strati on. The diluent is sel ect edPEDUSHI05/008473

not to affect the blologlcal activity of the

nbi nat i on e such diluents include,_.but_
a @04%{”41 i ﬁvsl@%r%tm(sé} S(I‘IFSFP%d T\’/’\}ﬁf’lélfmapﬁ&/ s(ff gl-Five)
t [ Ri
PRasENa egﬁﬁ;&er%ﬁa (BARY) | (REEE), S %aéaﬁw 5 | (yeast),

Xtr ation S SO utlon
t &dzmisamkaw;tcm: @Ieaﬁ)g rapd SithioGysast).f Hoam@h lires anetypilaHp
i ncl. u&ﬂ %t her carri .adj uvants,, or, nonto

| BRER B for AR RS A S e s hiSsse Cylpyre

SggﬂaﬁBHQ@ﬁbh“gmﬁg%qu%gﬁhQIStered in therapeutically
fective anpunts, which Is an anount sufficient to

[0077br oduch: wtrd @t@blpta@l allows @hbrlabﬂoﬂmldrgﬁmwmtﬁeqféhe desa‘ed
ef f.ect ient sufferin

Shroaeg Fodith Finind el biichie Sinth. o' Srésctt

AR Bie bfbférﬁlﬁzt RN tanWbddy. t her&RIgAS tioPn dydti&e eg.,
i nvention 008 Mul timeric proteins produce
ameoveiliag and yease cq‘d} ewdvationngdar tigshe culturp sondifiprs e avedld

B S0 S o R B E G ue AR, BN PR R BPngps

as@?éﬁs&irﬂﬁﬂtufe@ kgagearofirlifhaatet bvia d dvgtieddueRtirret Rador, or
erred enbodi nent, such nultinmeric _protein is an

ammab}aye erdsenpRs) Gellculisie 6 1 1@9110@6 rp.g@igToCapsules, on

t
OO RR R NA BT of RE Sl BRUE
aﬂsjcu&trsz ftthe jtdltimericvptdieiiCproduo@B dcording ealihey invention, in

05|t|o s are epar d %% i njectables, either as
%ﬁ?@afsm Hrpdeet a‘§ﬂi’§§'@ﬁs er%ote@&(?a fABRHEogiobuling) dn

RirlaflntsObarSHAP B %bﬁ&n{rﬁtedl kB HEDBERER with

prlor to | jection can also be prepar
pampmnalm enlfab,sélabzals dmimstmblygiokdopit matemat]: apshJ ha Py iand

BIRFIPT Ol sEr B e ol RHREdcH L dariEed, the

e r
Lt Ok ST g

2@eofur{{i@o By )the Eustpmpjhychanmatcgralﬂw Tiethaalpefieri exdaila qgbd
8 I t tl
| REEa dof i Pinke *BROTaEEr B Yor i BeGEre Y, oY oI REREr

t Bluiis8 Y@ infihoa SRy IcRF R dt Sdtasily (Qserge iR ARk PARYin G).
di sease, disorder of conditlon.” Such di sorders or

[0078i seas&he iimentiae fedhrresontnaplates dho wasprsssie woif my, andibddy

g t a or_condi_t uch_as scul

FQ?[ e!néh ea% g%n sgg%encs W(:}’l.l(g‘b P@S’P expregsed usine {hgrfxltematlve
asptealy @stem bf et ifeaition) hitotibR tBrEb&idesa AmeHER Anlivody,
the nmet hods of the present invention |ncludes

c8dionf Hrd spaselfcally bindsde pdagpisarigen, surh as a temel; assepiated

tabl gene
G Eichuipidg onsEIE b ABL  BelitbadiRoflh SIREGHOTTC,
[0079Fondi t Imyortandly, the copt maibet hﬂ&l@dahlﬁlﬁodyafght ah®MhBavy chain
def ect) and_prophyl act.ic processes prevention

ogengs dn g sdlepaligsly splicet senstagt mayi Qearsel@@ﬁa.swb that the
‘;’]ﬁﬁfgﬁeﬁc{ {S@BPB%%% ak?rl?al% d%'t?ﬁﬁ&ls %oeerﬁ%@ﬁ%ents, the

ste
light chain is expressed at levels which typically range from about 10/1, about

5/1, about 3/1 or about 1/1 relative to the heavy chain. In related
embodiments, the light and heavy polypeptides are expressed in a ratio of

about 20:1 to about 1:20, about 15:1 to about 1:15, about 12:1 to about 1:12,
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physi ol ogi cal, biochemi cal, cellular, structural or

nmol ecul ar bi ol ogical state. [0089] A disease, a
wale®snsess or a condition anenabl e to treat nent P@I/UR20051@08473

pr ot ei ns produced by the nethods of the present

invention may be an_infection, includin V|ra

o 9 o ARaEaE] 6 bOR 91y fsortmine | By bt Poletorbou L, ghout
0396 8w, 1.0kl B GARGEF 180G S Pﬂﬁ%u@liss about 41 10

thons, i'sorders, such as rheumato
agiiolnt i1t4, abogie At focatiomimi iy dibbitc2:é nioyaboohdi2, iosrebouts idh In

h | d
PRI o BRI oc DI GRS Ded Pl inaRg de A Tpgsssed in a
dltas AELEEIt2RY Aot a9tl, aR&R C}@ 1, @outally, @@oxﬂ%ﬂ%&ﬁi’cqgll

or ers cardi ovascll ar di sorders, $uch as ischem a,
astbueAddc nborg I § aibder 2:1satot A%: 1dabostids], athytr%ldabout

dj d i nf ility. . [00 A d

b dchteat 9o oot riarbow s LB b 26U Lotk Tof Nt L e
PASRIuE 1178 d%&tﬂy@e%&)t f:heavwat Nosbeht 162 apaRsENt about 1:8,
i nventi on may be hyperproliferative di seases or

dateoit det, sbounkl odhoyt ¢ dicebant 152 hb@mts]eé%ae@oef 1:14, about

50" Aeh L A PSS SE18 o 45 8HE 2l 90

[0080Ft OMBCiye RABRLIGASsO Pﬂo@ﬁi‘éé a rkEIRsd, fo Sléctinlgi avi@ rdesﬂ@ddﬁ@(yby
ovary, prostate, colon, rectum esoq%ga gus,

nessespiizg YMOISth@ym@ different spdica sﬁa;sngu thale e -Shrel B gwen cell
| a
T RS e AL A LN s

O¢ritidRay wheN @ffeeralybagirdsyin laui altibsdic becassebilt hﬁﬂbee{n&ﬂﬁéﬂved\
di sease, a disorder or_a condition anenable to

t haheqria exressiondevely oftlighh shain eepeetsymental indkinqeiing be

B

diseiiced rheaﬁabkam an 1ﬁduzte seHgexiciar pdbredvamntie 18y athaines
t fib Pel j Mer zbagc

iRt IoBiBAlo) Sresting TbIOT, o B Ase s e AR PO by rapd light

[ OR34d td“tg[g)'dﬁ@eaﬁ %ﬁn&ﬁﬂhm&é@ﬁw{dl@g GRS 19”thé”éﬁﬁ@}h£§mc

to tre e protelns produced”by the nethods
ofettchhaurpr dseordinghy entaeﬁmnrmgbddenarts rthe abiibady light ehsip, is

such s t uber Si W fev r a .
dF3§’ 3 cxtagsied e gD O 10y el e e hBbogy ey chain
H'x]%Ydrir tig8Bhealy BRAIn riBd RRAIELd Bhﬁﬁ‘é YoV lif#8d tSaBout 10/1,
093 particul ar enmbodi nenfs, the present

| Biie B11i, ald 6@ Als&/1dBMN el add 1{lﬂter alia, to the
roduction, of a té}bod es or

os1R, Pt i St eRBoYRRGlsn e BBRY IRRA mseST Rlctring ok

OkutEct @R Rssin Yystend nfblyIRIsPEdifiOko aiyseased ahtidne Fromtibey,
system [0094] Accordingly, in certain enbodinents,

t He antibpdowilbbe a fungtiond eaiibgdyahatesticss afhermeupie effegit such
: ﬁ%ﬁﬁgnﬁggcgrr gs effo%” ea’@n%gt? lroﬁ}ﬁ%%é ﬁﬂ%ﬂafo??t fﬁ?&:‘ho&g

SInC

ghnéreic) oo nrpplastid 8isee! el‘}mda{tm@dy Crhzty‘ besombined! withlother
sclerosis, lupus nephritis atheroscler05|s

. Hicranertie agqnts Seatynergista sEscts.a ok exaaRleothe mtibodit wrY be
&lﬁ[) neh %silthl,q e.g ,%%etﬂ %ﬁtl@&g?éggérﬁﬁph’oletcﬁﬁs, or a radioactive source

for use as a cancer chemotherapeutic agent.

[0082] In certain embodiments, the alternative splicing vectors or expression

cassettes or constructs of the present invention are used in combination with
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anti bodi es or antigen-binding fragnents of the

i nvention can be used to treat or prevent inflamatory
wale®sngess, i ncluding, but not limted to, A zP€er/DB1005008473

severe asthma, atopic dermatitis, cachexi a,

CHF-i schem a, coronary restinosis, Crohn s .di sea

dpseysctors @bﬁﬁgg%sg{%pasqeg%cmmgsmﬁz% hatdq got 1ntent10na11y rely

rthritis,
PR B SRR T ol her vous
system caused by trauma, and ul cerative colitis.
[ 0095] 4Cx hePhMﬁ&aﬁimt@vmpuﬁi‘é@mders whi ch can be
prevented or treated with the anti bodi es or anti body
[0083] r agnefihs ipvadionedisacpovidiesg e falhe itherepduitio ncompdsitibes

i nfl anmati on.due to corneal transpl ant chronic
oB%‘PP%%W \%HBWF% PEPITg %@Eé%ed P F‘i“itﬁ%dsc?ndr’ml Y9 or

MY EERn & AReL1138 bEOMshIEtS bF fe ;Jrebeﬁmtv&%n%ts% t?@aﬁhent of
anti bodi es or antigen-binding fragnents of

| a\mlneat@m petaent benessigtereof. pilwvwentpositions efithe mwpxhtasvmtlon
i ncludi ng, but not .linted | add br egst.

G b7 5ot it ek O rmf e aCiBEH G pgidon
B aeRuti©Y8Y ybé‘?hdé@'iﬁ@duceé 'B?'the afktods WIGhE %W‘eﬁﬁen or by
stomach cancer eukem a/ | ynphoma, and nultiple
ng@ie()tharapmdnlpn@lnaIthmlmmameéph@na |Vp¢tgh gr p¥obastbm, cassette

i cal i al .
R T i R e T R
apflafriRsdfatfeing) FRim a[dHRAR] disbrdanext étﬁlﬂltﬁﬂfftﬁﬁl JaB Mk trehfed
anti bodi es or antibody fragnents of the invention can
ber peaented biyradprnistesng 2y @mposition sd dbis jayentiope That subject
di

SRS Y Sanghtfir Soiet, oMby Sl Bos Ml SRRETC S

[0084] nj ur i &S cevfuinli dntdahers Lsuokl elyeasyust i compdsisions gictude such
| ncl ude ALS/ not or neuron di sease, diabeti c, perj pheral
BUHFpeRh proteipa e d ehamandpiselly acqqpiRble Grisist-s 18 efesied
g r P '
T R SR )
hantibodyosr a:tltﬁrods'kﬂagmdﬁvprlodmddga@bﬁimg tb hthe 1nvent10n in a

above-nenti oned conditi Qns ﬁXhl bitin t one
EWFG‘%V BHCBFRO AT s Fagewisa F‘CC% fee%?é’iler

° R&eRMo! BO®AsObné %h?)%ﬂé(ntf 61‘39 rharieqf %ﬁéa&h& that is

i nvention or conpositions conprising at t one
anbinmiljyused faradngeistritiondofiagtive ingrmimw hAs smih atarieemay

| P iR REB R BrediRdhe o g pfiefhicte
f 6 QUAIMLE0AS MBRL Ic&ﬁsgslﬁmv Grayl 999%rr /éﬁﬁﬁﬁlel NjedtabId

protein of the invention is suitable
ad«x‘luhom raguE@Is S8spansioresr apégtutlonsr,ea@}emuebus auspebpions or

un . condi,tj o hat ener, benef ci al

ot soiid, B dte HR° itulions! e stse. ofpigpents,
t Iilﬁrdaéﬁf(eﬁ NpteiesO rcréa{n@ﬁt 156 Bhs, OfabRtsdli Gpasies, 0§us€i’ln%@1r delkase
as for exanple, described hérein. [0 99] "Ther apeutic

aé@m@atms,t and thevikit i Heditipral tewp@a [s| jpays igpduden tf<pra¢>4ay1ple

I T R Ul s N

(\oemgfasémg hgdits, etefit tyatings, suethine@ el Bl sdnashalnikd.al | y
free
[0085] Agents of the invention are often administered as pharmaceutical

1

compositions comprising an active therapeutic agent and a variety of other
pharmaceutically acceptable components. See Remington's Pharmaceutical

Science (15th ed., Mack Publishing Company, Easton, Pennsylvania (1980)).
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frominterfering proteins and contam nants. Someti nes

the agents are at | east about 80% w w purity and, nore
wee@sosaki y at | east 90% or about 95% w/ w pur i PET/US2005/008473

However, using conventional protein purification

techni ques, for exanple as described herein,. . .
1 5ho quresEb (paptdeaaasorn dhe BEMCloTRiaq winisFation and

oht aj :

ARG cnrtOHOH. TRECIIERS CRE AR iMERL, APhRBind on the
s foiplubinien ofdegdltegle apkrarnibbeautmally-bodtpbley saoh-taxis uchriers  or
nmet hods cgn be hupan, human'bzged, chi mS{i cC o nm}hu n
ARG BEICcho Arq (e 8 (RBICIEST CPTBITGRDY dspd gy lormulate
bg Jol® Qelftfc%%&g;o@t'oﬁg ¢S or MRRas h@RMistPhion. The diluent
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ycl onal . n anot her enbodi ment, the
i ixvediedtah sé eat uote® afffedt rthe theologigalaactavtyi 6 the, combidaten

oEaalen e ef e opoiage. S ¥ b dtpechle. tidited water,
;gﬁ ni 2%1 bAbhofHaB BREdr¥e Safine! R8N bAOEOhsCaEtBe solution,

ered to a subject by adm ni steri.nag a .
pehd ridaikést sotidionnc o raddidion] éhe tpharmaacgnticad odgmperation or

The |Lynucl eoti.de is, exprgssed .o produce, the .
BT Re et A5t (e Gs b BES “Certidar s (e nontoxic,
pabyisepafic Aenigi@dRsnichaatibayy. angidalightudhhaémostions
the antibody. The polynucleotide is expressed to

p arsdadreinisiered dmiherapriticallih effestBicnameynts, Hahigh f e ampynt

| . h . : .
SO MR B BT R PR (s bl
S gihjecttor patiektasnefcbat ov er MsK 0D IR ing o raedisdake, disorder or
i nvention al so enconpasses gene t her apy .wher eby.

1L : y
ngenditien aperableippiicraneng viheha reraporsiqny Of fis 1peeygn.
[0086! eCt Or \rfRleAY piSidink 3)1‘@(11{&@& g@&trdigg tH 469 ptdd&fi&Abentitian
ame di seases, “disorders and condftions can be
t beatigdhistaree lih ticafoeitt cfranfinfeiod edingdantgsepardimn, sthoshecan
for treatnment with pol ypeptides, produce y th .
nee rf@a@ﬂ%tgg {Th 8uGh R BRGSO/ RFTBIG & %ﬁ’ﬁ‘ﬁg §38”fse Oef the active

tgegtqgjia{tri N 9" pddiodeLinBeaibliay, t alcﬁ_elduﬁhﬁgﬁc PO 3 oR
0 e gene product protein, otherwise referred to as
gendbddyer Apyexeampdargi conlpositidn i con@eises Moanslbeal dantibody at S

Ma ian Somatic Cells ip vivo, .N. \ it..Rev.
B L P o sasoss sullpbuistipiol §0 b LA 150
| nearNpefalgekily ot gskgeHCEene therapy enconpasses

i ncorporation of DNA sequences into somatic cells or
[0087¢er m | iTiypicely,| sonfusitione are pedpates asinjedtabdeso reither o4 liguid

OGRS Fov AR RHA P GORDC FOBTISH Mol eggmsion in,
Cfﬂgﬁfﬁt veHMIECHHGUS ifjcc8aS 85 AlRel betphesardiat TR pbipestion also
[00103] Strategies for treating these nmedical problens

wicath bgeemulsified aosyencapsulpied ithlipesemissi & Bigramagicdes sighhas

as_identifying the defecti e en.: '
fl?ﬁb??cgﬂgﬁ }gﬁlé{g]élc&édeeiqrh%o 0!@%%5& g %@gn‘%egn%qjﬁg%&o febhy s
d@i&ﬁ&ée&%b@@"ﬁe@Laﬁgér,WaQ4a B27q1990) ahd Hineqddvanced
gene; or prophylactic strategies, such as adding a
gdiregRalivendiayien 2&t97di8YB)-n that will treat the
condition or that wll

5. Prophylactic and Therapeutic Methods

[0088] In certain embodiments, the present invention is directed to the
production of proteins suitable for the prevention, amelioration or treatment of

any disease, disorder or condition. Such disorders or diseases include cancer,
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make the tissue or organ nore susceptible to a
treatnment reginen. Alternatively, genes conferring
WO pova/84285 can be transferred, such as by provi BCTIgS2005/008473
anti bodi es agai nst a particular antigen in the
alternative sg,l,i cing vector of the invention, [00104
C¥iseanceroys CaRdifignth sid gepetiqydisease ar ition) Juch s gnysen
b ¢ o . ' . .
PR AR ES aPIRE B 5 s dtipn EnBREIORUBLNAR wih the
chrerdimsaprohidedivy-thasethodabf tiermeent divaionnacdés @inditions
vect ors) and_biol ogi cal . (virus-deriyed vector. and
r B 36 &Nt HRRAFSS E6p adkizmiapn eondifiL ot g atigbibiedo (98§ o
i c . .
e BT e P A Mol oy i
i motr attebateisley td reno inlven pdefeetht and tpropghyiestic epedesshat(i.e.,

the |ipos /.DNA conpl exes, are, concentrated. in the .
| PRSPl (ERPe 8l dhBr e nReP Gl eo o g A afqgired
KyghdiBsy CBhy Sbe BhanRe®Rl be &merdnRNnddikedd aPF dnhWBnormal
provi de | ong term expressi on of the delivered DNA
Aphdisialegied]) Biochesteady cellylar,tstructured loe dioldonar biolegienl gate
be directly injected intg.the desired, organ, .
| asuePolift SSHEE BF JoreiTinn FOREPIGR FRment with the
t heteiie productdNVby HROWEModsene thdPraRMt MBicRAso| A% &% an

can al so be descri bed by delivery site. Fundanental
wijestion, teluding vigad rrad Yapierialiafestioni ¥ byprpreliferativef discase
i 0. Vi en fer, a in.Vvitr ne transfer. 1n
ofF \AitBa8ET ol Gheer” dly Bre b liolE " ForlgiRpR Tl
péikordets, auvl d3rravwinatoidCattritic Udndtie imiaod¥idnSy conditions,
transfected into the cells, the transfected cells are
eSYshn a® PSRl syndiprge.t ERArg| ¢fplcambagd; gnmpaodeficiency
04t | . i ' o i
C2bdRls, Hehulnd ehBuB0 SnaaRLel by ARAIBLIE, ot Sl
cugurolbgicals Wiidordess,t cadiowasuldrudizorietd, ssucands nstheagd,| and
fromthe individual patient 00106]. I n vivo gene
t FiosTiRg dis snsv%@ﬁiaﬁfi}a%atﬁ%i%%%s%ﬂﬁsmHlf%rﬁgtycel I's
f theppgtdgat C i AR Lant
10090+ hoas e MEHeE BE Capioht Stiebll © kbR Ll the
uptiofgnsa prodicefieby i thes nwithads b thel ipresentt eveptoe iayt be

patient..or injecting naked DNA into a site_in the
D EYReBHPLEFRi Ve fESBREA ralsCis, AEUBRE£opRRE o Py disgises or
C&kbRletsN i IY ) 8ing CBIsPHREMC bor PELET ThelRtifpX BrERS &h

Additionally, the other nethods deScribed herein, sucC
asquageusreclhrladdel, stomadhe panatasybrdasidbeavpyetis lves diidmay,
in vivo insertion of the nucleic acids of the .
 RirhirerE it feetime RERTED TioBae Ry e iveThe
| Slcsd@aflibe efdlandhhL AyhPRorR4, 1ERmisUahltRf myeloma, sarcoma
m croi njection of |nE§ﬁ3ern1or somatic cells, _
pereearginemal [Mhe gandey mag de twaere @r praytitedles a bedidn fluil,
t he articles used in a "gene gun," and inorganic
cﬂ%ﬁ%ggﬁxﬁbproaches such as cal ci um phosphat e

[0091] r ansf acdik@Be, AdiblRE ofel fdition ganchbiedl féAclcBICRRh the
t herapy, involves conplexing the DNA with specific

| Pigtaressproguged iy the grethndof theapisgh iwentiqromay be genetically
inherited diseases, such as Huntington's disease, bipolar disorder, Parkinson's

[0089

disease, Carpal Tumnel Syndrome, cystic fibrosis, Pelizacus-Merzbacher
Disease, multiple sclerosis or Duchenne Muscular Dystrophy.
[0092] A disease, a disorder or a condition amenable to treatment with the

proteins produced by the methods of the present invention may be an
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direct the DNA to a specific cell or tissue. [00108]
Chem cal nethods of gene therapy may involve a
web@siogeBsto bind to the cell and/or ferry thePOMBES2005/008473
across the cell nenbrane, such as fusogenic |ipid
vesicles such as |iposones or other vesicles for
nisfigptiane disgasepsuch ppiuberaasise edarit YoNRW fsvely 96 adiserge
cationi ¢ |ipkd..such. asylinafeeti ;. .or :
poaﬁ?ys$Xe %g%gﬁgdh??agg#gﬁgoggDﬁngLi%% g%??ﬁ?’opuman
cintrafielchibi®ncy vipisdedased positive ions that bind to
negati vel y charged , ke a canplex that can cross
[0093} he cefn P%%ﬁaﬁ@b%ﬁg@’bﬁsg@te QEFSEHT TP it glsp lﬁlére"te‘i inter
| LS %he g)fro l%ﬁoﬁ £l antiPOREN 6F GINEHIAG 2 FIREAO duitiBES for the
receptor-based endocytosis, which involves binding a
spreetrtion dritgandentofa disdriersurdiseass, reeg eptisordendr disease of
envel opi ng and transporting it across the cell
MHREC SYHED| i gand binds to the DNA and the whol e
onpl ex cb&dineRNSROCESSNn BhBodifentselthe ahtiBoditdandaifog
[0094gonpl eéc%s fnlgjwe]ct eélz [ n{lo the bl ood stream and then Y
t fmgetnts of e frbwnt harvetiqrhare nedfebinghe praventsqreer trdagrantypf

bind the.ligand and transport,the |igand-DNA c l.ex

i discuf T Es] BRaRgobien e SSTag
€ BRILGYis,Y hiiipl¥ S Pbss, t Rphd SpRritHe NeferdstlRoi€ | inflamftitory
can be engineered to conprise the alternative splicing
vbovdrdisfasesh ellgrgies on rheumasid iaghtitiFofn anciigs| csnbogdiment e

: gltltﬁl?ﬂ\(/l%e% g% Ca\é/l 1%%%@%@@%}’ %a%%eﬁ?spﬁti t?lg | ihgeﬁ?fén \é:'aff Be ql@&b 9od§eat‘
t yPprevemtfihflimhabhiony disyraehy eacdlelag, hap abtoiniites to, eridanend,

cells, nmyocytes, or other somatjc cells. These altered
c e¢viere apthima, éepi¢ Aermstitie.cacharip GHHEIsphamiangoTPRAI FESUNeRES,

t ene pg ct fram:he | 0] MiEal
VSTBFE SRS . GRENe (S PRSPHER, T Dt PR
ugibR@isimaditive-indtuotd Gavenilé aghrids, Gtrok&dkflantiXati@anaf the Mrain

W son, "GCene Based Therapy", Goo n & Glman 's The
PREFFRIEbRAYP STy SSRGSk byTiRa Ay éﬂ‘g }n@gﬁaﬂ@? FOIER: | pp.

[009517' 1010%%@%%@ dN%Y\ﬁe}@{ghic?l]c%ﬁ@e)rpreJ&téﬁ 6€&Lated with

i ssue-specific expression orei gn genes,
citlse astibodipsr @gahtitody yfradneemtn psodaced mcrondieg stot that inggnéion
known to be tissue specific _can bg@used. . .
Alirclidea filAspyation, dye cion cjacalc HRRPERIAIOnn Fhrqpis  hgtructive
g g)hin\{&{ayy l(aﬁse%% WRbattid @ MNAEPRI Syt B8RPG f dfeoarthritis. In

atomcal sites in vivo. For exanple, gene transfer
t andtheodmbedmmng, ihe wntitwdivasom ehiiganebingipgi fragraents mg the
vi.tro .transduced endothelial .cells.in chgsen, sites. Q
ARG SRAPY SSeRATONPLR i EevRaepr R Y "LErPgRa
WY Gl dAbS QaR%R BESR Eahdte, BEMACaT QEUKC banchr, K Apdki's/ it diha,
can be delivered directly to the in vivo site, by a

c andiatonra, f ovarésarqanesr, tswall a¢elloviing) eaicpr, c stommach  aancss

seemlb e e fd BEREEDRRE R Ao ROt Rins

USAdIRd, BEVRY EdiSery B6TbAEGalASCR] EdohrRe Rl daiver) kidrey eahder)
manmary tissue and hepatic tissue by injection of the
alnparsqaanousiesllilyrgrcasrgoehdmegaic $anesdi ng to t he

rgans.. [00111 | t
1009 es AR PRRer paent it Aol i of Blfbedy bl P lhe
I ehveRYibh USRS beOhdedr td\event UseFestUaburadegentriativé rdisorders,
including, but not limited to Alzheimer's, stroke, and traumatic brain or central
nervous system injuries. Additional neurodegenerative disorders include

ALS/motor neuron disease, diabetic peripheral neuropathy, diabetic
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Si ndbi s virus, adenovirus, adeno-associated virus,
her pes viruses, SV 40, vaccinia and other DNA viruses.
woepkiogass on- def ective nmurine retroviral vect oPGT/ERINNG/008473
adenoviral vectors are the nost widely utilized gene
transfer vectors. Mirine |euk etrowrus s._are
cisHpersday, oHuBlingions éh%qa?eanﬂlaﬂ%& neiakignyjang Rarkmson's
néﬁgé £ar core protein and pol ymer ase (pol) enzynmes,
encased by a protein core (gag) and surrounded by a
[0097p! y cophotlaiice] eppkdatipas, (2smbject iatdedefiet as heenpostat risk of
rang The structur of .retroviryuses include
2inS R o B goevg g e Ont B ST A fae
gﬁ Bﬂﬂ dhe ARESRI? d(s'eird%} AR%aEtoMier AibYSF bPsntibody
tens e ploit the tact that a m ninmal vector
cﬁagram therepfief She amgngon mm@n@n@ltlme compising iy ledsywap

areitedy ob FafrarpiiiRe Tamisa teteeP3F [RGbTAch Nt Ribilrec
Vi akuSlclede hﬁbﬁﬂt tBriRhehiRad/oRe %Fzﬂg‘cdne df bilideadgsr diBoddbe

packagi ng cell |ine. Fundanenta dvant ages of
r Girrepsmpls) a&m@ttt@msdfa’mvegene transfer include efficient

nf ecti,on ne expr n.in
[0098Lr eci sECLg" ﬁ ggggﬁg}eWecﬁ ?ml n]iltl()nrlg‘tg ﬁ%arll) ??elﬁtr oh%ﬁpﬁgmtuon as
C 8 ltherspHuaBReeH toDNQu jactthr@as &Iﬂﬁtlcﬂﬁ rthqtdeatiagna @éndﬂm
retroviral genone. 6112 The adenovirus is conposed

otheram@facr respRASB e a§t11PJ§ﬂd@H PRUAP koo 5 | TS BV GRtioR QrdFeatment
i ns a teins. Advances

P %rg 1SeEG gﬁlséﬁe%%g?% q{aﬁ‘fg ﬁhd%%ﬁﬁécﬁ%e&gbl lity to
[0099]3Xp| Oi Thédapedticoagepts of thiehasentivrgars typicallp stbsahiéally pure
vectors capabl e of transduci ng novel genetic E@ﬂ,uences
i st tedegised eentpEunagt. , ilpé megns ot A RSeds YRE pigleast

tl

A PR A AR AOUS EufIRD PR 3% P g HRlist free
i Iﬂ’foﬁﬁnlte\tfehylg pmlte]ms whd hoﬂltmmrtantse rSomEtimess thesagents are at least

F e SO0 iV suiE, pibon MRk Ee ooba oF Al o5 v

g @ﬁ CHSRALLr, ARS I'}:%ﬁv gt Pﬁitelﬁ c@f6n Wechniques, for
viral vectors is the abifity to achi eve | ong-term

e»pampls ias esifibhé heredd, d@mmgelg@ne peptitles iof @t leastsIHre wiwl dan
}S’ B{e 0113] Adenoviral vectors are derived from
@ on i nconpet ent adenovi ruses, which are
[OOIOh}e’p' cahin¥ HARER BarPbél@k&t bR ot aiﬁﬂ)tﬁnaﬁ@ B&bjectsl@Ad those
ctors are transfected into cells, such as the 293
h unumth}nsmowmg synkitamepf distdsel iThe antilpidiss uspd dwsuch methods

EHI BN o T Y P -
I eRdre&qLe., 'aﬁt1geliﬁ§1@d1ﬁ@ \A%@Eﬂltgﬁﬁldhﬁh be lincﬁ@bﬂoﬁal&ﬂ@ofﬁkﬁml

i nfectious particles, ch are coll ected and

[00103dir i fi éni amﬁl@ie exphp«ilm,enbsﬂ@r anvererb| featyresi pdmisteryg, an
br o e .of -h for essi
AL Ll By € pEIRLEDE L8 Bhetd, yin «
Hﬁaﬁrﬁaﬁ:&@ﬁﬁal lcEIr\tf%ﬁtalsQﬁ hatmiac@.mealnﬁdmpc&naiml e Adtfernatively, the
replicating wthout tﬁe addj tion of additional_viral

f @@tlbcpcg/ c g @;g@@@tqr% tq psubjiesioy agministering a polynucleotide
[ SRR 2P e SLORE LA GRAL "HRBoIPAMARIBA [ RBrek A to

pr epar enow ra ors Wt

a(iﬁld)chice nhd asitdodlyl chaim ﬁfﬂﬁw.'uhjebbnﬁcwrdhigly \thes @blygeciemn:de
used, such as El/ E3 del et edve Eﬁx tl ess”

v@@p@deg thp hpaviagnsl Ralek chamsopt g ntpedyy hdhg o ﬂ% is

expressed to produce the heavy and light chains in the subject. In exemplary
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i nactivated. Alternatively, an adenoviral vector
containing an inverted protein plX gene, as descri bed

WO rooslo828Appl i cati on Nos. 60/ 621, 782 and 60/ 6BAT/RERI05/008473
may be used. [00114] It has been found that injecting

pl asm d Into nuscle cells yield i gh. percent age

SrboRkmerEn b IS ISmon i R Pt dE L 90 BB E S Al
qﬁa{eeoqg&pgftﬁgsﬁ@g&er genes. The DNA of the plasm d may
or may not Integrate into the genone of the cells.
Non-integration of the transfected DNA would allow the
t ransféect i dpenedelidspr essi on of gene product proteins
intermnally differentiated, non-proliferative ]

[00102]i SSueEEhefmeseat ipveltomgadsh greoinpdsses Senantbeipy Rewgreby aueless
nut ational insertions, deletiops,. O t Ny
vl campichng (B8 iRl B oMoy et 56 e if fed
NBLreHECEFRA dahie REEAREE Misorddranmiie comfitibve cap et itfeated,
genes into specific cells may provide treatnents for

gersioraed ps preverted ps flescriped phgveator iteatiacnt Withep@ipeptides
could rei njgcted. per.i odi.cal . j j
e e N
ARMOEES: DNA Becdle GoPéghéssivnl dfthe pait prodwg padteianothtrwise
exogenous DNAs may al low for the presence of sever a{,
dieferesd eintas eseoy drrseny, PRAdselasad incEene i tamplst sie Manmalian

L, th al f.th r | .o _

prey Gelfne o Subble ol BBy BRRRR 1RHL 2P PE 4 920,
twRidEf Br heRbiomsonperated ibys trefeeacde.i Gehe ahsfpy némegmphssas
tissue. Wth_a Xarti cl e bonbar dpent devi ce,. or 'l'gfene
giporporetinp of FANA SpUenees igihapaaticrelly o5 geidt Lipg pells for use

L i i | BRbhcBgenes,
CAPBERELT 500 ot i o At et
ofugiteit hamge or abigams] génefsn@®noand el dosnbaPamfedtione diseases
bonbar dnent can be used in in vitro systens, or with
e30dathey PIIOI9IS vo techniques to introduce DNA into

[OOlOﬁeI s, Sﬁétégigsesfop hreRfid8 NRese PRALE] pRR&hHS QR @eh®théapy

ene transfer uses an el ectri cz_al _current to make cells
omcluids sherspesitis crpiegios eudhoaseidentifiytygothadetaqtine @énet and then
gene trans '

fer. A brief el i | i t.h. a.qi
7 rdins & Aretignat seue buther teblase HELERRESLAEY Heiefit o8 or
atonsﬁ%’lé}ﬂea ISR HE Puriti¥RM géhﬁ} o%;?}lr?}ilﬁﬁiw afatépddy, such as

penetfate into the cells. This tec que can be used,
i addimg wigeno faryibe presiuctaprotein thabwil irget the cppditipwy er that will
techni ques. to introduce DNA jnto.cells ' .
ﬁs&]e[ S‘iﬁ’ﬁ] OEaPYE R r 1R sautsged)%a gen dot B a#g?@éﬁ? nl%%}%%l'
CA‘I‘teHﬁtib'éiD&CA' gbiest bcHIatiagt infrmaiygealDNe tratderedl, | sich Theby
carrier-DNA conpl ex can be convenient| % i ntroducedi.nto
bpyidingiiantbaskest against Gopartipdanpatigent MeWelicgative splicing
speci ficall irected to the target organ or tissue in
tﬁ%c(%%roo({f}ﬁe'é‘&f’%%' posonmes and pol ycations, such as

[00108pP! V! y&iei€, trhispaf ewdlicls @r gehof hetabys falk dntobehnes ebroad
Li posonmes can be devel oped which are cell specific or

oFgageriagdbysiFY (ol EIFGEORINRIGTordTeGh SRR TRRFCT St RprtiFle
'0;981%%%'&%1%4)! Lhé?l%c&la(hﬁﬂ-%ge&’}far}i@fsgﬁi otfi&! Achr-vitdliveElots§ Bnd

biological (virus-derived vector and receptor uptake). For example, non-viral
vectors may be used which include liposomes complexed with DNA. Such
liposome/DNA complexes may be directly injected intravenously into the
patient. It is believed that the liposome/DNA complexes are concentrated in

the liver where they deliver the DNA to macrophages and Kupffer cells. These
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i mmunol i posones that are targeted to a specific

receptor on certain cells can be used as a conveni ent
woreaolosb2ed i nserting the DNA into the cells bereT/ng2onfas473

receptor. Another carrier systemthat has been used is

t he asi al ogl ycoport ei n/ pol yl.ysi ne conj ugat e s% for

ste
cealls yarp domanived an s qu 1R 19ng term gxpyesSgae Pzﬂ%@%ﬁd
[ 1], 74 n 1RV 0 '
oﬁ#el\r' %}Cﬁtg%&agg ’ 2%%%% g?é SO tﬁatﬁltq%eo e%gg@%%??{éedgfe%@y
t nfectsdcing €t deslell oagah, tisare oresinthesfor margéted clglivgrl agthe
or in the nucl eoplasm DNA can be coupled to carrier
nteTepaticPYeei ns in specifical ly engineered vesicle
onpl e ' be8 Chh YaldoMh @ dELSIHRY By ekt ite.
[0010 ]0102] élg—%er exmf}ﬁtqﬁl%egcgll ééoPiérmved froma 153?? ?alnet
cEimdamehtahnalye ot éaliver pénes incdsteorr o gdne tpmsksarin vivo gene

i nventi on_expressi ng _ant.i -t unor . pol tides, ..and

By S Th RS TSRS, PR P ReE ATSFEceR e
C&binSthe rﬁ%ﬁé’:‘i‘tealﬂ\r/\?%%rinl @M euftuid) THREDNAL isaftinsfebRE into the
inhibit the growth of the tunor. Patients nay be hunman

ocellspthe itansiactad iceldd are exeanded inayunahes and ehenrrgimgfladed i thy

hysi or .cheni cal net hod in th
Cpdint JpdfaiToRens Binspar J BROOGH piebelpts b fhe SHEH:ARd
Addist drenalld Yrowilg iR walilleC s 4 6P cuBifRGelBeand not cells

al ternative splicing vector of the invention nmay be
difromcthe yndivifedtetientwi t hout the aid of a carrier, into

patient. In rtkct Lor. Ml

ootofy, 5" 7o B Wy SIS VA B Ll o

Pp&icAE MhehOhe lcel sfcewithingtht patistec Muthaks ihdlede nyiagtviatly

into a patient may either be through integr aﬁi on of

t Fediptast gme RS oA UEINE HenBsoUS ViR do deliye the gerp I the

r . . i

AP IRRES Rl DS EpRPR AR Y, BRLLE B0 08 B s e

nuglbopbasentage bh eclizeinl whieh dhe pencepipdestsproteimisyexpressed.

continue_for a long period of tine or y be .

" diodjtomaly the ofhsaeshads deserher fiekiiny shohds 4oe dnqohiisal oF

t r ot eln | - ' i@bhci

aRE RS gl BeoBld e bt LhEen i AR CRc o
Dasegeen.[ 0104] I n prophyl actic applications,

har maceuti cal. co Sit] r _medic nts. ar
(001035 i Siespeicn S IA SaRYeay R Frbe LrfeisR GEPNA
U6 D8 citidibotRn’ SC DR RABL g RFObL somBfic oIS, Igh¥Rhtiany
for exanple, "an i mmune systemdisorder, in an anount
s defiverede DINA-goatkd partiles, owchr adtheegaléheartiodds, udedsgen "gee
sever,it or delay,the outset of the disorder
C GEPaPid PR chamicah; WPRashes. Sufly 8 i, phogphate
S YIRS BERnOf AhbRicli methdar | lidah8-ntcdiddbd CadneONBerapy] involves
i nter medi at e@g\?t hol ogi cal phenotypes presenting_ during
devesplesingrthe BANA mathdipseifie igands o forar hgradtPNA conjugates, to

appli.cati cQ it r medi canents are
adt® tic@?i@i{@gtciaoslagaggisﬁﬁ‘]egggﬁgsﬁg'pect ed of, or already
[00108}f  er ig@ndi¢0 Methiall of pdhs ity hay BivobeRLHented] ftd dindntb

to cure, or at IeasthartiaIIy arrest, the .
the cell and/or ferry the DNA across the cell membrane, such as fusogenic

lipid vesicles such as liposomes or other vesicles for membrane fusion, lipid
particles of DNA incorporating cationic lipid such as lipofectin, or polylysine-
mediated transfer of DNA. Lipofectins or cytofectins, lipid-based positive
ions that bind to negatively charged DNA, make a complex that can cross the
cell membrane and provide the DNA into the interior of the cell. Another
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synptons of the disorder (biochem cal, histologic
and/ or behavioral), including its conplications and

WO paos/o08e8i at e pat hol ogi cal phenotypes i n devel PEIERL008608473
the di sorder. The pol ypeptides of the invention are

particularly useful for nodul ating. the. hiological ..
aehantiralymefhod uses Teceiprbased SR 90@{@%1% % 3}8@10 &8 bitling,a

b ; . . _ ;
Sl HpRRo { ErbaTR RN Tl BRI Rl BAREkAME &
ba@bagileatelhatdnmibirine. dfhet higarmhbingerto fhe1DBJA land sibeewhole

met hods, adm nistrati.on qf __copposjtions t he | t

AR o men gy e A6 TR e PR ST

" e ’tﬁé?drﬂt il {}ﬁ%bto&lls ARt 308 e RAGAYALAI Sfkcifically
sh t ut i S

acconpl er ape or prophylactic treatnent i
dbeinidrikelligemdant hransppetthe §gdridyDNgy complex into the cell.

h ically-eff ' d : bot h hy| i
ooso] PPV P R Bl Sl BerGnmbD iR Ry R A
ag QIR Sldedniyd SeURERH t6lesRpAS WBtaltbmatif! s‘gtlicﬁigewctor of
I mmune response has been achieved. [0106] Effective
dwawessht invenitanFos exiropls, dicrecheetioyederectors herie beaw, used
for the treat t.of .the above de ' it .
Vi o S ARG B otk e B o dREPRLAL fod BN flatine

oefted bRty el dpiibrmhREdl] nybéRes, PR Ysher sogiatialcells.

state of the subject, whether the subject is human or
afhesei attered elisedre then dxtodaers Wimihe Ratenb® PERVAdSHE: Sroe
treat nent .S pr tic or therapeutic. Usually, the

sgﬁﬁ%égﬁﬁ?%tlie]ﬁa%ﬁ%}ﬁ% non- human mammal s i ncl udi ng
[00110] ansgatiat veRoTEhacClsd Béchouseéd tb limttegenel @idto delld eing in
ypepti des and proteins expr esilglg? by . the alterpativge
a

| h
ggivpd?fﬁfgc*?ﬂé ésesre-or Bekpy EsandhM. e Ge Based Aherpys

t i j i i . th

| SR PUEL LA IRE DAY BCSTNRE AURNARACS cd. pp.
pr7@110i nvic GaaynETitl sNew Yokila r(i@@g ) tlioaktekct/tissue-spicalnd expression
fornul ati ons using formyl ati qn nmet hods known_ to those
oPf &ergigh geess »@iw%ina f?s'glﬂaf-am clempis OT PEYRRIEL: e @&HWH
03B RSB B A B LD PyOR0 Ry g
t wamdekivempbf DINW vayerl vesteskq spenificaanatomiied], sites in vivo. For
i ntracerebroventricul ar, intracerebral.,. infravagi nal,.
| PRI R dranglen o DlpGd eels i iy vis aptiev by mpanting i
| D AUSRHSed bdHotiRBiRI £dls.in THESHM SHRE OH Sar@Fial walls. The virus
intramuscul ar) route. In addition, the polypeptides

manyfetted isnwowplingicelds which blsodapreastdbihe grokypreduct. A viral
|| ow f tai. | of .th '
SO 18 LSl SRl By Ry b

dehisvalowihe ofBs et afdk t6benBfRiedaby tHhevisid, endfpraviding

tunor or inplanted so that_ the polypeptides are slowy
r dongatstn, silpsipecific LN eXIIBRWINN &2 Wra EBpRmpanshyIsHIEIStrpwrs

used t rovide contr - del ] . ' ‘o
o SRat bR AR RO RE B rilucrd hepatic fiseue by
t hgjestidntofahe ltdr&d @isils inflslbodeesshly Radihy td the@rgans.

netastatic gromh or into the_ vascular supply to that
[0011diinor . Viired visttemrethehbavs kecpdisphiorseansdhenany profeenls fnglude
descri bed, . f X in b A i .
r@b‘? &euﬁog_hrrflﬁ%ﬁ Z%Av?%@égl 5)&‘1%{ BRNA LB G E s %Iohov]irus or
Sindbis virus, adenovirus, adeno-associated virus, herpes viruses, SV 40,

vaccinia and other DNA viruses. Replication-defective murine retroviral
vectors and adenoviral vectors are the most widely utilized gene transfer

vectors. Murine leukemia retroviruses are composed of a single strand RNA
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[0108] The dosage of the pol ypeptides of the present
invention will depend on the disease state or

wa@eovdiogs28h bei ng treated and other clinical fartDUS2005/008473
such as wei ght and condition of the human or ani mal

and the route of adm ni stration.of the c ound. For

FoEIPrR Wi RECE CAH FrRle SRR SBA e G ARG nhssd
[ gl

o SR ORI QP Bk G! BTy IR <P BbG fy)

pddtsraepds lss range.t e grawotiic stnantura mif etrovarusérimalude theegag,

ol B a8 eE Pl Do 1€ o 3p BhE v S dshes 10"
t REuRiRS 98dtor SP¥RAsI & lo‘i'tatﬁe w ktic® @trﬂnﬁﬁnafl %ctlap bénthivfthe

and veterinary use. The nethods of the present
| ﬁvant 3o T eeddhatnackiging sizgnel wed suliisientiitei glawv vector

ni.stra i.ven ither .si e Ver.
RS BT o BB BB LRI B B
| SPRERLARIrbRhs\Wrd %He&ﬁitkﬁ@dﬂthetﬂaekig@w liRNBesdabicpm
about 0.0001 to 1 fq and nore usually 0.01 to 20
nedvegtages of h@romrgk vm@ry weigehe trapsder Jélfehlémeéﬁ%@ta@é@tmn

can, be 1

W, iy B st B B hes? et e T ool Vet iRl

Nt Ehrgbebil %ﬁi@ndsamabm\aﬁqmnﬂleaﬁeedsﬁﬁampalbndosemecfanrbwal

on al ter native days, weekly or according to any other

sewdlt e determned by enpirical analysis. An

enpl r [ ti

[0011?(; gg e?ﬁ%v%&r %g%r 0 ongecfﬁl!ﬁ)éesg(liog oer% e?g{ﬁl%ﬁe%ﬁ%@gt DRA

| eaaplesédwithbresprotiidi dndenabusdednpitiacapsid prataienAdvances

oY BIGEHEE HRIORY G B Ko I BPIFs TR KR AOTAS

I
CSRAHRnBAISAMIE TRl LI ol hrliind hovet dUBEKs@flences
Mtk gargetedelly .in hivos drtenomstahbeasd vearowiliorpresgar! mndict
antlbodles W|t di.fferent bndln seC| iti.es are
aH?’H tifes ¢ & deels ??{ﬂlst a%@S’E&WIV Yfi‘?t(g(f] i‘ Clgsicsy of

ﬁat aré%rpcamh Wtﬁér%t@ff ofud. aAhcﬁanﬂy rihé Rérus 38 9@ 8y

body is usually adninistered on
mﬂfeatmeeaso am&h frns vmm @p viajestipre tofirndwien geB Im%agesnot

b h
Gy R S 00 TR E VTR GO B ity to
c Qaﬁ%lﬁﬁé-lté}ﬂl é}{prelssﬂaﬂ QO hétBYold 2od 8 Berieh 118 PB INRINOELS types.

25- 300 ternativel ant1 body can be
[00113Hmi ni s&d@n@draés vactewsst e nelérived efiem fispheatigni gRcompetent

whi, ch case I nl.ni s e
oGRS, PAER.rn Gl S ARHREOR i RS Sugp
t Rectant drb aitsietted fngto Soell, fech ablth@ 208 thanan hesiaRonic kidney
anti bodi es show t he | on%est half-1ife, followed by

hasfhniine dwhishi BRI etepliggtione of cEhndelefsdi adenogippes. ~ After
h

C AR PRALAR LM albiRa 19388 AR DS UIEAoca

t helpbrreelts sl Porepinfdctiots paﬂmle&hwhabwb icolledted and purified.

prophyl actic applications, conpositions con | nin
pridsesh pasdicles i @aalle of Edeqing ¢ brat &dEcaP Bost Sdlis' 2

gt%gi)l%ks%r? BP%G ﬁl%g?geﬁ%‘,bé. £ Cheiferfakive eicind vadiG St 1BEBRRent

to en
invention, but are not capable of replicating without the addition of additional

viral factors. To reduce the likelihood of replication-competent adenoviruses
contaminating the adenoviral preparation, adenoviral vectors with additional

deletions or mutations in the viral genome may be used, such as E1/E3 deleted
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the subject's resistance. Such an anmount is defined to

be a "prophylactic effective dose.” In this use, the
w@e@siosesanmount s agai n depend upon t he subj ect PGT/BEEN®E008473

of health and general immnity, but generally range

from0.1 to 25 ng per dose, especially 0.5 to 2.
pectap e "gntless] AeF0E (hat dwvededgdl 08 et of ghFeYléag g
bR YAl ' A PRSI AHoRS
B e o R e L e
11X s@r] aoliesctibed inl Urle Applifdiiod] Nos 60H2A apliend 60/631,246
appljcations, a relatively high dosage (e.g., from
aBavpe ¥5¢dp 200 ny of antibody per dose, with dosages

[001143f fr oH]hIg?/ ber2Rul® 18 iilﬁg?tﬁﬁrlﬁa&ﬂmk)ﬁnﬂﬁ%ﬁgqlﬁﬁells yields

elatively short interval's s SOnetimes required until
pighy r pssémageodf tthe etllsewhizhi srer drdugfeciedrande haven sugained

et b B R BB PYBRA AP oy o
TREEAE 186 thd HRRRIITERY cFBNNBE i1RE RS b8 tradsfected DNA

prophylactic rtegine.[0113] Doses for nucleic acids
ewouldi aljpvarthe Bodisistiornage dxpessiaboelt sI® prpduet Projeing 0o

ng to 100,. 1 to 10.. . or..30-3 r..
Bl efeutydR RmgifB Uil e Bel e Perad ot
IR O TBo @ b Of IReticial Mhdepon¥ e akletionss &, altewdtions lih the
between IxI 6 to I xI QR0 virions per dose in vivo. For

i eellplarray midechgadrial gsnemel Lengaisan: by 1t pgcespmily peingansnt,

per cell.w || Dbe =1 03114]. T LG :
D of Wetaglif YOS ik BFSHe B TREY b AP BB or
Of@etic SEBEAEARE Ofd8 , propiiylaudict add. dihe DNAacouwddital reinjected
intraperitoneal, intranasal or intramuscul ar neans, far
pPaspigalyttp anaipainghe gens RIpeAt iqvet WERP MR AlIFOCHZINgG 10
t '%ﬁhmreg Fﬁ“ ﬁleoxfec%ﬂe% BLIR! NRhliffekiof d? re%%n%uéjﬁﬂ@&é fay
i nftravascul ar, 'subcut aneous, or "I ntramuscul ar,
ahmdl?o g@ththetﬂﬂeﬁenwomﬁ @e@hdiffegerﬁfeﬁegﬁnoi ue DNA censtmicts within
nmet hods, agents are injected direct into a .
perq icell| Wt s fo g PR RPESS NGy Earigus ARFatinde §e87
eﬁlta&ag& intracranial injection. In sone mnethods,
antibodi es are administered as a sustained rel ease
[00118pnpos Phitiote-medidedi cgene s tehsfas  aekimdis pawkre mfirslevissd. in

! Eoploaniog piant e B« peudsin GORbeHHeB RRvte: Petis et
SQ%&?\(G foPdel Rl geAGRMdSI00dcctiBRid DRENLHAB] Gith @ikt Patticles

e adm nistered in conbination with other agentsthat
afsuchtas| godd or pengstep) ¢ hdugh welocity thas sllewistpeagtration of the

di sorders targeted . present .nventi 116]. .
THEEH GBS ROk Qg TARIET O DO E P OF ascbl i viro
| k{dishe, a¥ri With @R Gisherulnthit® techfiqaedtd fit@duds DINATiitb glls,
the invention. The contents of any patents, patent

apipduies at oxgARS. pat ent publications (national and

international ) .. ecifically 1neluding .saq

oot A4 byod HE G B L ACHRATEAERGE o mase
SREWd bt GRuEOBusERIbIEtoeklyctiopontipamédisied geneframsterc A brief
their entireties. Exenplification [0117] Throughout .
t lstecicampulss withhe given fisldi stgnathiersed|ie ngrepseiliosaacahality

of a membrane in such a way that DNA molecules can penetrate into the cells.

This technique can be used in in vitro systems, or with ex vivo or in vivo
techniques to introduce DNA into cells, tissues or organs.
[0100] Carrier mediated gene transfer in vivo can be used to transfect foreign

DNA into cells. The carrier-DNA complex can be conveniently introduced
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used unl ess otherw se stated. Materials and Met hods
[0118] In general, the practice of the present

WO pws089285 enpl oys, unl ess ot herw se i ndi cat edPCT/US2005/008473
conventional techniques in nolecular biol ogy,

i e oo B D esriery ang n S Sregitiony G Soee
2?1%(3‘( &rgln ot %E@ebﬁp@llé b B§ﬂ1h11lgd%€m|¥§%h@ gogzcaﬁ@ise Gikdhods

ni n Col d Spring Harbor Laboratory Press (1989);
/pmﬂylmnigg Epafectaresr iongeyefstidnso| ean( bet hends Liposasnesc ghiarbe

eaPBE) ihh e prbatcoti o RRbReR oAb s
S,%fﬁéﬁsb 168R) 1ipddoerf Mant Ve thiebn, up) B¥ thb@OGEIs. Injection of
Ant | bod| es: A Laboratory Manual , Harlow et al.

Gn@auolipogenees shatPup targated ty) a Sﬁfi%iﬁmcﬂéﬁf opegktEgs sels £

I Bi ol
0S84 48T R el s RSB DN i ORD bt e
\esdp@drs 1 Adhdeuk adrviet | Gyster! St}{aﬂlllﬁ]s Fl@erenpOhsqdepis dehe
expression in eukaryotic cells, vectors of the

|&SMY@ﬁ0ﬁ@ﬁé’°®bﬁl@%l FONITGAS OBNFEER IO oCATRIERE PN pip

PBELEIBONA RBetnediofiey” 677w NaoHPOR. 6. il
[0101]dext r OBi@) trasdfe@ed DNA may allsoebd &o:(nBlaxEﬁdmt}H@ﬂmnllesds of

CA) .at 0.28 kV_and. 950, uF. out IIs
LeeEiers &0 theh ghe BNSe lsrcéﬁ%ﬁdatf’ it recmné Feli 858%1 &Si IBﬁhe

Cc%JtAp‘elas‘PE of ift! th@WRR1doPIabAC T%@&%ahnbé &y éﬁ’ € tcﬁrrfe? Mmueledd

m°n -at room tenperat ure and t hen tran ferred to a
ctbteirisfitl gpedifidedl yomgirmbreid nvgsigle avinpdéxes endinaified dirgHly into
ngdla and pelleted at 1,000 rpmfor 5 mn. Cell

PPB?%u%ere t hen resuspended in 10 M of serumfree

[01021360 nelddraexaﬁﬁﬁéj §8mbP Qs Emdvb@ ot aditfichin640BE Genstbcted

With 5%6C2 in a humdified i ncubator. Three to
f witke adfayisr af ﬂerprcseahmﬁ/emqncmpre@@ngl anti-tiroer Wémeatldﬁs and

rrdrbeer gRe Tereeter e Bt o mbtgEappiein
Mab &1k qﬁrthg)ﬁﬁﬁﬁﬁsthé’tnmﬁﬂﬂﬂ e go{vﬁilgﬁ]thdfl‘tﬁﬁ(ﬁs Pafiéhts may be

anal ysis was typically carried out usin

skiinegrt ponon-Brrabn ymimalh sFalsteey glepbs tmxsgec@dd%hphwcal or

e

t yigns fr@mbeghnn Mldﬂibnﬁlﬂ% the e@alelcv gci€ ohdpoisinghe ealtdfative
whereas cells containing the sel ectable marker grew.

T$1:|éllcmemchr@f g ipyeRfiqrgmayrhe ditetly WicstRde wﬂbptﬁythéfalq o2
C i, 13 £PAGAE L kiG] IBGHTONATAPE, B P thd din,

ainh;@cy}bﬁgblbh@ cells to growfor two to three days after
ch the antibody titer and e cel] densitjes.were

[0103bl et er nthe Getf%tilEIfPYM‘i’to?qlt et Fagsbecting dhe Vertofeef the imysnton
FRE a?f?%i?ﬁ(t Iﬂﬁy Anélde thégfatloﬁ roﬁtﬂ@ Vet BINL 1nto the

regi o e” anti body and/or “an SA specific for

t benohe ofele osllspintd immﬂn'bmbsrdyes cBras afsbpa,ratp Ireptliestingeoranon-

coated with 50 m/wel |
replicating DNA construct n the cytoplasm or nucleoplasm of the cell. Protein
expression may continue for a long period of time or may be reinjected
periodically to maintain a desired level of the protein in the cell, the tissue or

organ or a determined blood level.
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Affm Pure Goat anti-Human |1 gG Fcg fragnent (cat. no.
109- 005- 098, Jackson I nmmunoresearch, Wst G ove, PA)
wo@roospgrssi c antigen at 10 ng/m in PBS and i neCaESmAS/008473

overnight at 4 C. Before use, coating solutions were
renoved and washed 3x wth S, 0.05 % Tween 20, then

bl ocked f or TApatpgaRegimes andPPFIESHO ni /wel | PBS, 0. 05

% Tween 20, 1 % BSA (PBST/BSA).. Bl ocking sol utions

[0104)er ¢ r dipvRseRhRRFlICh 2nPERRICES, V\E]i’-aéméﬁ%ﬂtl;‘ig]ed CoIgRpsidqnsy or

R R T R R e o

r ovith & esvoarbadant protan@fuﬂn@mvwme dorasxadpda; ranbﬁﬂimﬁiecswetem

IR s PP e L o e
| eo?%[ hé %ﬁtsein@f thé QRoRRP; hdRNinsAodisfltal, thistologic

det ect” 't he esence of anti body. The conjugate was
d|ahd/toedb&haymrﬂomynmt@BSTbBShearddsomﬂwbm ecbxﬁpircamo& hand

ARG TR e RS S VS Pl e
teﬁsro@d@t hyh fheRpeeio gﬂw@n&%{ﬁﬁa@ﬁm@e& aferd%hféﬁtsl are

0.1 M sodium acet ate .9) was then added
r aduiinistetsduiod 2 b egé muwcﬁedccztb@r i adready tshifeumes tfroam e;uclora
n fol Lowed b ation wwth a stop, buff 0
i eler' B kP el it ek pF, F "9 b it the
easpRinst T MY Qhscrddyd|(BiethanicAle VHiSiB o gP &0z MBh i d#8]),
pI ate reader using the Softmax software (Ml ecul ar

Dangleding ity sapphraionsagnd pmmzqdlqi@ rpathlogiRET Phenpiypes 50

oftefighRRs) o e RERE ° MR BIEFeR! T hlenfiRan e
armpattioatiylyl adeél] efdr whddulstitigo theubibldgédak iaptiabymer o Belsisaiface

MA) diluted in PBS with 1% BSA (Dul becco' s Phosphat e
B@fl?l%‘?ne@afgéﬁlidﬁ?emééla blaognWhergtthe diseasg dgme fraaiadr provented

ok F5e) el v bl e oL 857 B i) e

7antigerof assay mx |s added cont aining 6.67 ng/nL
hycol i nkRGoat na
[010Y peci fll'é)SQkIPeAInPf‘é cfg%ms (ORP ? eoastiene fc e prsent

quv%%tlofr %xle@s SN digandEQ thQA)ngﬂJu.LnHt ﬁ?so}':d%f lF’Ei%r WFwnphe/o

Sanples plus mx were incubated in
l\lomﬂéfnmamorg GAM\etriouE] alchude & sscmmphsh thetmpeticaor. prophylactic

7105, . Na| geN nt t | hest er . f
e T g e LA e R 1 e%fNY?VFZIBse In
P'b@ﬁ?}?@ﬁgﬁﬁotlc( il thefd euti%%éln{e%ngﬂé}é %S )administered i 1n

Bar ns / Lab- Li ne, | rosé Park, es are read
useyrgalalogapee uiviil & quffiient lrmumeecsppm haabeemlmdveds bur g,

[ ti.me l.ved fl nod ith .
o106f}), | RATERbET 585 AN bR ESRoN G Toeent v psion, fppthe
anghitdel dfsthegatsvkt aesribad tvadifokVRhEC dbpdndBRY LF&S many

Exanpl es Exanple 1 Methods for engineering a vector

f sliffergpr faetersn gncuding pleangof 3dseipistraiden, dargaigsite, physiological

state of the subject, whether the subject is human or an animal, other

medications administered, and whether treatment is prophylactic or
therapeutic. Usually, the subject is a human but non-human mammals
including transgenic mammals can also be treated.

[0107] The polypeptides and proteins expressed by the alternative splicing

vector or expression cassette or construct of the invention described above can
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alternative splicing [0123] The foll ow ng exanpl e
descri bes nethods for constructing a vector suitable

WO orsespsessi ng in eukaryotic cells, two or nDPET/YEIVES/008473
products by alternative spl icing. [0124] The

Xpressi on. ye . her ej rivatives, of
PREDERHIGLeY SE005R, AP Sobilaly Phndl el ald Y8
Anighicaadt 0 phblnackOficBY, Q&Eptaw Edntddtiods NSify Tadnhuifion
CW intron with the native CW splice dopnor and splice

dehedsdmovmrte d1qsg of gramgay @bﬂilslflﬁle&%ﬁ weissGiogaulabapy pas bf—‘g

t
clafhidtstared By Petaflard DR IS e Dopibiations ey, b
|adﬁhmduefa§ tH}e the mmcaa,nsﬂratseehrrae,glmmaﬁdmwnepr emﬁﬂe&nﬁahe

CW | EL intron hurran cytonegal ovi rus strain AD169)
AREPCeTRbrayenieplar, GRtraGrEc kel Ty eV gifel Wauﬁm@m%ﬁahgeﬁthleor

RN et B RN B el B Bl route

dolagditink ghe p@wpd:ptllﬁsrt Blay bt ducoapdrated atto ‘bmdsgﬂadahée polymers
accepto t nveni ent han n

HRTRasol? sttt chasSor Be cageryid She Rapars FeinaBplRied
SR PME DR Rty JHivherb Hald EIRURPRIESF, 8tk ahad At GRNGLAS:

cloned was added just dowistream of SAl aldéng with a

vampant ichplaeiad ge dwt Iﬂldﬁmlnpﬂp@dém@el)SIqul}’yaldmﬁrﬁlsastemmally
furth r .down rea

(Tt m i inhng 5, AP R i e e By of i

RCAoRsSEL The SRAPRMDEBes WaFoulgh CANRALEAE thel SHteOott Hierest,
vector. A cloning site (BanH ) for the second codin

saeluen directining wnelhstatic greavih 2sdntogie vasewley ssipiynto

ol IR o MR AERTISLIHES (SR LR Qheciba S0P y?amlsn

rigdetafl in Brerd eS4IP Ir Me@-obpeary.Qa -un6 t1ve1)yect or, the
di hydr of ol at e reduct ase (DHFR) sel ectabl e marker was
[0108]; nt r odthectosagernd theplypebides phr Sresprt imegntipn avitl depgndsm

(P FRERGRE B LA AT her RO Ml e
pragivit 2id/ conbision &f theahumin of htiiral anmtlfeqnu(esﬁmmﬁmetritmm
the alter natlve spl.icing vector) and the SV40 | ate

pﬁ | ]9F‘a Bor teqeting Rugang-ef aremah%p hepwar 2RO R ERRLY Ag

il é??’(ﬁg?ﬂ%i%?nﬂ% ST HoLyPRpRARIEEY R, bifiistrda
Ime;ieadmg elngth I f-ti fenclitiehe . po[lﬁibﬁﬁ(]lesTlIle theepti¢udant anvmaal ar
rom hefore 0|n |neer|n steas S

@iﬁl&%@ it P@?O%@e@g@% & pdginigichorl BONKSER 5O cRt SPEH IR Ps

e YGHRIRT 125K BORRISRANE Hfa% M #@%ﬂﬁ iy aBtiGH BAY %@%b&%n
sequences I nserted Into the Ascl and BanH sit

tfhr Sotix hwphre and uietaminaryt usen t Thsoupthiors) lof the qbretsemvmveﬂttmnn
é ?%S hav been Ioned [ tlo tgi“gBAs%ﬂt and BanH
TIPS s BRG] 7S 1 Jrellriar s Ttpg) 2 PBus SR (eifber
' s'ikﬁﬁl"térie@ﬁ‘sl?f)r 6veY ah b}@t‘éﬁdé@lf Ege‘i’@li log@inRCCEpPtors at
restriction sites stBl) just upstream of the

[0109]f i r st Howdiasgves gqmm@thmwﬂbmn artibiody,, thetinsage tanges foino
afbo 866016‘?0 16’(? cha 4 Tots %rsgzﬁlsy ®01 t0 20 mg/kg, of the host
body weight. For example dosages can be 1 mg/kg body weight or 10 mg/kg
body weight or within the range of 1-10 mg/kg, preferably at least 1 mg/kg.

Subjects can be administered such doses daily, on alternative days, weekly or
according to any other schedule determined by empirical analysis. An

exemplary treatment entails administration in multiple dosages over a
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[0126] Additional expression vectors were nmade where
portions of the intron just 5 of the splice acceptor

wowoos/ogieBet ed to generate the vector backbone BET/US2005/008473
r HLPOOS5. The intron sequence of pHLPOO5 contains a

Pf1M site and a BspEl S|te approxi mat e
ﬁ)&@lpsgwr@ﬂe %a‘%ﬁémﬁfﬁ 0§ ableagsiy slk‘{{%?onal SReitiplary

OfIS PHLERE R
asm g régh%ﬁeﬁ%grl zeggggnépxgﬁlﬁ% }?&dl gest i oﬁvla%{t h

&ndirhﬁ lor Bhde\dveor 3 Bs@ﬁonﬂrsd Ethplacjodgﬂag@ &Wd@lﬁgwtuég 1-10

with BspEl and urf nert
e e, mptke: O SoRER IS, Sover S eg Sp AHRRL Sark ¥ 60
gggt@é& gK Sl Lome Ih IREHIC HEO ot deste msﬂbcwnhmntwaalesma
d BspEl conpatible sites ESE Q I D NGs; 1-28)

vdaffereht biatlimg spreificitine arecasivaivistoyed Fpm ughygEswaigh case

ctor an a, hew.vecto |.
it 905362 0F e oty PR SRRt
[01 10]an al ySAﬁm{dai_yZﬁ] usthBy rRgithikieR@ ¥EGhakipleC otdasions. iIntebvals
downstream ori ent ati on, a nati ve CW Sp lice

dmﬁwcen( sfmgle dasdges ¢an bweeléya@@@qhbbﬁr Ye) Igéplélét%hods
m SEQ I.D t

iﬂsagqq ésQaﬁ]élét:;?S t8 ac%?evte z}sifhs ¢ M“cﬁ{oﬁg Céo;r@%xtﬁ'ugﬁ Séef’ggggéo

Sib /il 8@ GA &RhRY meHods ZMOO hud/ml.a Al@dmatﬁze%nﬁbd)dw&n be

acteptor, and a second restriction site (BanH ) for
t dministerertiae i sustainkd trhlea@ebamlap@m,ylpe\ﬁhlm sajleso frequsat

TP el SR FUELRRRE) Fg Spdtihfl 3 BR3GAC

the el éﬁeb%@ Y q&ecmjewr ah nehody cmhannmmbhes \skaw the
usi ng standar

eneti c engi neerllm%1 t echni ques, ‘PFP
plommt halididel f@BﬁWQ‘i hi dupasized apiikadies; climergjagtibpfies, gnd
the codlr;ag{)eﬁ Lons for insertion into the Ascl and
HOOGES exanple the 5 prinmer could be

[OIIIFTTTWEGNGZﬁéqdeﬁEQOf @dﬁdﬁléﬂ:ﬁa}hoﬁmantmy Idiegehtdmg on
chain and TTTTGGATCCATGN\(20), (SEQ | D NQ 33)_ f th?
hwhether Hb¢ rireatment3is mrpp}gllacggupﬂ grapeufic. " In prop ylactic

T f | §rat
. W@C& Ry th}POE?é@nt &Htlbtoﬁl%s dr Etcﬁ(e;ktaﬂ

heRyasf efddministeted toassmbiect nmr_uak;eady(lﬁm;e dleqzase s‘@tﬂts etihance
nucl eoti de sequence sgnem fic for t Ialz\%l\ﬁnco‘d ﬁ ?
dewi subiEche d65/S18RCet | GhED & Wm%ﬂﬁﬁl? ‘fﬁod’§° actic
d EELITe n&d% »al I'h gbé’ &hS PréGde Smbinhts CeBRC HedeAd 3¢on | the

I'S exan'p s ‘and constructs for determ ni nq
t blﬁojaftfsl stdte nf:lyeadth and igagprall imenumatyi bet gpbuaﬂy m@gp grom 0.1 to

ress t di ffer rodugts en
b sshe doge-epscariBi-s SRS ok REisEo PR Ppetn e B s
[ Qddidistélel NAUGHLSOY BiTBGudn® iARAIaRE B0erbY 16MiE persd @f Siite.
sequences at the exon/intron junctions, an accurate

prSemecsubpnts obntapicite raegive ftrepisnany fos dhasst efdheietiessnmi ned

|
o S SRR « b PR 28, o
S g81960 &RSofl MMbodPPrdicdeReitialesagbeof from 5 to 25 mg being more

commonly used) at relatively short intervals is sometimes required until

progression of the disease is reduced or terminated, and preferably until the
subject shows partial or complete amelioration of symptoms of disease.

Thereafter, the patient can be administered a prophylactic regime.
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appropriate ratio of products, which can be nmeasured

here as the total anount of nultinmeric protein
w@e@dugess Accordingly, the invention provi desPCT/US2005/008473

conveni ent vectors for efficiently screening

o131 s RY pflisit SR SaRP b oy Ksinaled BoRRbaitE e
ME£ 100 ighb 1100 Mg ariafol MemgPdd 30e360 ﬁ%@g% pet subject. Doses

ol Tgonucl eoti des were generated wt unt end and a
Bt iBfectionpwtdl yeetorswillf ey dpending emthieryrs aftrdrabwedtorarsdd,

st Bl..,sit.es in spHLP vect o | .constructs re
Eh i ety i DL G e Bk Stiehied
tddeagsh)| defi€raly biRSut DESoE®OigorRpRY belbwill Be dde@: 4 and in
t he sequence listing (i.e., SEQID NOS: 1-28). [0133]l
[0114] The vddempsutiferisenise@ami bh admenisiareduly sprrerferal, topical,
IREShELY S5 Sy ERRREES  drRshir TR ShuBl BB gt
figtkarhsansf etltdagiscul@s rhéwds difdty pieflglatie aeduet s@peutic
(DHFR) deficient Chinese hanster .ovary (CHO cell Iline
tixsainqngy | Hag mast dypicatgioptesal admmisirapion 1afga)protain dmgais
r ' t he - Iy Kij ' : i1a,
5=RITRE, SihibBthd oF MERARR: tnchh 06R ol R
effectivzl. tlatsemhe nvalsdisgagents #0&artciddbdickictle dnto ragmtsquéan disshie
in HEBS, and quantitated_prior tq transfection.
Mg&éft SRosiEphveeeuppiates; foe gxMBriBipacranalAgiceiof Wrigme
Wt ddS GRkiIARY ds” &8 SIdRfhisRRACANk fsaétéineﬁ%lgasfeh@ong%@iﬁon or
speciftic ELI SA and the 1gG specific ELI SA neasure the
tdoviab, amth sdy Mediped €Y demice. t HEhec prdteinuktug eamedsairhe
Tqt al. ant.i hody ex r.egsi on | evel s for the tra(%si, ntll}/
CAORRFIEHE0 oY e |TEPRROTY et oo 1458aBI Y POVYdsH Jaalation
Resibts denonstrate that certain splice sites, e.g.
pHLPOO15 and pHLP0018, are nore efficient than others,
[01151gener digeonts dhthnentetes aptiondiiabe advwinbstatsd inrabintion
tested, transi.entl| i n cel.ls. Table 1. i,ho
ik pler et R ard i s b EmeSivecinigdon OF St
6188 Biy Bk Pbseft inebmadd. vel y Spliced Gene Products In
Eukaryotic Cells [0135] In this exanple, the

[0116] expr eddicdrllewing qxerlméaﬁ e [igchaded; foe puneges pi Busization 4nd
GOUb BLEE copf R B Bl d BRRER, b cbtepts of apvpyans

WatdAt t Bgplivatieisnatphteat S plibliatigns e@lativsal Of ankiheintemy:gidhalpN
by el ectroporation and al]owed to recover in selective
rgcHicaly inghuding pregergeplisiings) nd e frgnceseitegelbkanghent this

: . M= ays

SR AR I AL A G A

was determ ned by ELISA [0137] In a first experinent,

50 ng of DNA of separ@ate veetor.s encodi ng anti body

i ght and heavy chai ~XEyP cgﬁo& ternatively spliced

vectors encodi ng both antibody |ight and heavy chai ns,
[0117]0r no TEhbughbuitdhle e¥aspidd! hedelleringiatetibik Hn Ghétlodevbi®

(CHO and the amount of functional polypeptide

metd iessothargtbgstitedoy the cells as a function of

anti body binding activity was

Materials and Methods

[0118] In general, the practice of the present invention employs, unless
otherwise indicated, conventional techniques in molecular biology,

recombinant DNA technology, and oncology, neurology, and immunology,
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determ ned (Table 2). Table 2. Specific Productivity
of Stable Pools [0138] Results fromthe first

wez@snsaent are proof of principle that it i s POFESI0&008473
to generate a functional polypeptide nultiner, e.g., a

I I ti.b duct, f | t t v
SPHEAIRG 4@ oTBHbODD 1ESPORRYAddFr Gl SERBEPrEih 3
'ng%%ti%ﬁ e St (‘f(ﬁ?t%geﬂ%_gi nabaalok Pedss (i o),
an eavy charn, 50 ng of alternatively spliced

vesiedy Emdeding Phootnla(Viethody it MlecuiandSinleayy dRaPad,
o BB AT E SRR, e R il
%ﬁfg@ ScAEQdueRd Mychiigrgebls BF B (199%6); emtidbdies: A
anti body

bindi ng activity, was determ ned (Tables

- dbpraReyiMesudy Banlewie: ek p€rS-Hentiyewe RBhstIPA)e aph Luryept

Rrefiea o Sl SORT, e REBPRLRL PO BER AP Som,

aﬁggg.ative splicing vector. The data suggest that
pHLPO15 is a better alternative splicing vector than
others tested because of its ability to produce high
| evel s of functional antibody. Table 3. Antibody

Ty i .T i _ i fi
Aol SR € Bplichg SREOG BRIEAt GalROC T 6 s
f T. Lent .. i .6 i fi . .
oro] . R AL RIEP 5205 o
Ve DRl Gt dnfoUCBIO 03 bpolisgnepbiaten il 0.8 ot of
e.g., an antibody, can be produce i
aHg:B\Sné%q \J@’[sﬁepéﬁ BE Vel ob37h %@éis?wﬁg}ad(” mM
SNE: Oh,(r;? S}%\%%@X@(gs’efuﬁﬁé b 9.4 JARUEEY BioRAE HRAGHATH) at

utiTity one” vector s%/stem expre§sing more than’
00281 k@S0 e Abowugk 18F teltsnatiewsed fiiri earin glepfagporation.

d trated. Exanple 4 tration that th t
cAiep FlseRRoTiiam, chiyueie Al oSN UL G P EHE At X1

[ Q442 ro&ﬂfga\‘lg}%}a@ﬁne Ohd ithé RARSSRI tony &M fBe W% containing

desi gne ptimze the ratio of |ight and heavy
c h@inmsoff @rurarftee (IO madia @sd ipeheted amlHO0 Irpiaufor # maay (el

chains are not secreted unless assenbl wi th |Light.
Rl et ereruBenfadgh e UaPET e R B H Hledle g into
{ 796 MRtECHh ReuntRiSt FACAFH 60, TR S hahidifie irduitbr.
chain woul'd be indicative of the need to further
offhieei efivehdayseaftenriransierien, epaditioned mediaowes hawsstod apd

l'i gk hai duct an. | .
tlﬂg toélgf u quo ertglin%ll?lédeg%i Iﬁ&ﬁﬁg{: g’g{aﬁéfg(&tgﬂ\ﬁ? #i@%e: é)erformed in

C@ppi@aii ng one of the vectors of the invention were
generated and their conditioned nedia, containing the
secreted reconbinant free |jight chain and/or assenbl ed
aRolypeptiderinttings Exprestion A82135s eval uated (Table 7).
Vect or generation [0143] A pHLPO15-based vector was

R L Y
t ISabSY apinkfedted cells were grown in serum free CHO media lacking
nucleosides for approximately two weeks after transfection. Cells transfected

with no DNA (negative control) were dead whereas cells containing the
selectable marker grew. The specific polypeptide multimer productivity of the

cells was assessed by exchanging the media, seeding the cells at 2 x 10°to 3 x

10° viable cells/m], and allowing the cells to grow for two to three days after

which the antibody titer and the cell densities were determined.
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as described previously. Anmplified cell lines were
derived with targeting the industry-standard of a

W@ P@Si089285 productivity in excess of 10 pi cogr aPrGT/U82005/008473
protein produced per cell per day as neasured by FRET

anal ysj S Il ._previ ous Th sul ovi ded
lel]beI ow ‘Ad@r@?{gt e%% gét?%‘gmg(i P fe %EEfaS?qﬁcgr %lxgﬁleés)é is%eﬁgﬁc

VIBE Y virihbIeddive efthle dntiB6sy asdephBIESAaped it ifbody Fc

production. RI-PCR results confirm predicted splice

dpgies o0t priradyr s Brieflan platespiviesmn corted ewitly| X HRRsll of
;

e ' ' foot
(B (R RRLMITRATEG GAP ek RO o 00l 13- 6 Bhckson
flatmideeesenght WastdGrloea\BA draspacifio Rhidgenag 40 ngfml inePBS and

j.unctions predicted fromthe expression vector design,
Aneubatsdyoverrighifab 4t &0 Balbre yseneoaliag spRgrng warertemeyghand

h ti . | . '
UpbPE AkGATBEBS, 85, AR AT L AR RELERIS P
Usion El/@em IPB®r 0.0l Eweat 2oy 1t &% B3 IPRETBIML e Bleukigy
of the heavy chain nRNA, a cDNA was Eaenerat ed using

rsolioss Wire AemeYs sk thessasanlet wep apalyzedeagepnsk a standard
t . . _ .

R BB sud M Wi toutR i a? eyl PEISH MR,
Neywbared! fand Hsi mlradnlﬁ,terﬁgmulrg; ,anﬂ/l:%enu\sifashgd as ﬂesic.ﬁbed, above.
t cw 5 t ted region ' splic .
dglﬁa}lﬁu%r&f 5 HWVE@ olineroTige cferlw_@aﬁeag%%{]@%g Rgplep gnt-
%&gggﬁm%pgamoﬁ henfiedieke ag%%. {aﬂ%@gm%_-eﬂt@«;%@hsed

roduct was sequence e predicted
spl deteet e gres¢nch etfiwmdihodne Thpl donpgdtenwas idiutetie : TMIO0 in

RS TRsdmd sl 8 CE57BLfont Hitpciym B gien demagea and
OksB0d 8T M A PalRfUOFBE 100k RN MRBstERNENALETE LEaRbhe

cellular RNA using reverse transcriptase (Reverse

threamislone gadi 05 §y bydmgerPpeariga in 0Eld Vs sediunfacetatEhiuster PRA

th | .0r_ PCR (Vi
Py s et 3B e P B Gl SRR b St far
X e Ifb Mo wétEbyIation Wikl 4 08 batfedof BO dRvdl P2 NoJulfull€ acid.

splice donor) and a prinmer in the coding region (3 of

tResulipntiabeorhanse prasreddrat e il gihe Melegwlarddetiierg SpectraMax
uence). .This P oduct S enc and the
SEis PRpted Ushhe F SRR EhalaR, AFAESIS DA, Sy,

t08).CW intron and the splice acceptor just 5 of the

i ght chain_codi ng sequence was, confirnmed indicating
[0122] hat thes ths BREJwAseny. 6 ¢l ol eRaditioned piedis; saplsp were mixed

SHETRTRLSE BRI EE A E R PECTS (A T Tt Rfontl
| dntio iy ableked | veitte durbpinm) PerkiarEinee (Boston) MAY dilbeed in PBS
RO S L) S
S S R PR S s o T er e
Talditeon79f. th¢ Gb4lefl afitibqlyy 75 ymlbaft dssayhmidsclddedbdnt@nih g for @
lpltgggltL %ﬂ?ci:oqfcﬁkRe}[c))g{ %nitl- &rr?ally 128 (Fc specific)-xLAllophycocyanin
(APC) Conjugate (cat. no. PJ253, Prozyme San Leandro, CA) diluted in PBS
with 1% BSA. Samples plus mix were incubated in Full well Non-Treat 96
Well Black Plate with lids, (cat. no. 237105, NalgeNunc International,

Rochester, NY) and agitated for greater than 15 minutes using a Titer Plate
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m. of conditioned nediumwas applied to a 1.3 nL
columm of protein Lagarose (cat. no. P3351,

wEe@smsBdri ch, St. Louis, M), the col um wasPerUston$008473
15 mL 3X PBS, then 5 nL I X PBS and eluted with 100 nM

PO4, pH 2.8, ] Li |
e P o2 NaRRe T LS BaRitBfab bl Z6fbirose
Feak Wes PReat af ByadMsapsar hapeevaltilZ®) ooumed (Wdlac,

pr otei n concent ration determ ned using an extinction

Crsthisbingn M) in a5ip gesoRgdrfluorgssergspmnese matheexeiiptione at

frmt ak .sa d
2] BE R SRIPi e Dol 8% 0 R e
A ckdutu dvidedleml i - based sanpl e buffer (0.25 M Tris-
HC, pH 6.8, 8% SDS, 40% gl ycerol, and 0.01%
br onophenol bl ue) was prepared with fresh 100 nM NEM
for non-reducing gels. E&%rrgﬁ%” es were heated for 5
mn at 100 C and 15 nL | oaded onto PAGEr Col d Precast
4-20%tris-glycine gels (cat. no. 59517, Canbrex, East
Rutherford, NJ). The geExamspl@lrun at 45 mA for 40 nin
in Laemmi buffer. After the run the gels were stained
WINIBthodio ¥hdiRdeing alBtoftorGaprmssg muBiplepéllypatidandsing
Stain (50% nmet hanol , A1QPeaaceipIRiaci d, 0. 1% Coomassi e
bl ue) by mcrowaving for 1 mn and shakl ng 10 mn. The
[0123]ge| S V’ﬁ{eef&lf&%ﬂngj %ﬁérﬁﬁl@%séﬂbe@&ﬁétﬁ&dﬁ%r%oﬁst%&@m@ta 1050r
nol, 10% acetic acid by mcrowaving for 2 mn and
makbln gfon\ﬁepmssgtg imienkarzidiso celdsn ttwbostnmoGe Igenenpraglucts by
% nwte]\ a Biorad GS-800 Calibrated Densitoneter and
g X?@Wg body and free light chain

[0124]bands aptantdxpiegdon Vdetddh Odaerikas el diy Sae déﬂffdtw@ﬁ eof The
amount of free light chain as a percentage of th

tQXleSSIQ@ cfp@tmeprﬁia oeswsiibed yihblhe AamlncmyN‘P 10/8%7, O¢7g p¢hich
C hat&‘ Svae S hO \'/ nlgt-rr‘%%l"?‘hzf}}m;‘g ‘6%9 angig%% u g&t&&ﬁ?fs phpee

Gaépiod. 1B lat DN@EdorMhdbtawﬁg aindp HobptRinBage d Qeid 3’ or
Li nes [0149] As shown in Tahle 7, high Ievels of

|¢cgmstr@m| HreREpR) BoEYlINBEEUQEHIS; mmé@@ien @arbh dt (¢MY IrIEl)
g}ng{er ) cl 1|n t{ﬂ@lﬁnﬁﬁgﬂﬁﬁteh t}gg@%ﬁf éxleg&{e,‘ l: (Q\mf IE1

eavy chaln ors

pm@dxu mua@xmytdmf@lmmp Ke4iaiAI3149) b 1he131 éhalfarftilos EMANIE]
8_r essi on_cassettes or, constructs of the esent ,
inyemt shidingnthsenaliye srliee depretsquensy (Rt i frag mrodified 3

r
Bé 16 Ot s RV e i e ol R pd QR BB b
Nilteynasivre lspliveatceeptsrsaBA 1) be konveniently thehangdd. aImdaddttmn
e vectors and ex

suitaple fo
A oBEC i asE D ot P R SR Spate i Houlh s BRmaniggd
m;gﬁ %Falﬁf cROW4R %R)tn'eg %s LA S RS eRHREM G AREMng KRt a

mo pol ypept i des can be expressed as

dmnt bedap gmwthdmlrmona\ddﬁlﬂ) pnla’tldwlq?lpagb‘gldes Sdhfuyder
eétp Sed t?lx 31’ po {otrllor%%e al(/lt\/hfél El%t%plsmgﬂlﬁmg he ngt{]v% splice
acceptor (SA2) sequence, was incorporated into the vector. A cloning site
(BamHI) for the second coding sequence, into which a humanized IgG1 heavy
chain gene was cloned was added just downstream of SA2 along with the
variant human growth hormone (hGH) polyadenylation region. At a separate
location in the vector, the dihydrofolate reductase (DHFR) selectable marker
was introduced. The selectable marker is derived from pSI (Genbank
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pol ypeptides into the vector, preferably between the
first exon and second splice acceptor. Each of the

waoaashsoesnl exons woul d have a splice accept or PGI/USI05/008473
the exon to regulate transcription as splicing occurs

bet ween t he singl splice nor %95 t he individual
Aseessionadfc dft7dLh. €82, 150Fan” odné ol 3@;5?%’ opally
gc%fl%ﬂédeﬁsﬁ B $oad grcﬁllﬁﬁeﬁéﬂ'iﬁnc%ﬁl dCR1iHeRP IntRRd séiat 46 FoRt

pl'rceacceptors to express the pol ypeptides in ratios
tthe ajttinative splivenge xqtas snd theo S Vi datd @olyaddnylatomepaqueiice.

ot ei ns. 0151] A . vector .or expression cassette, or ..
NiRetptiae 400 PPbpciios e AEkeRv ehifhe e 55 dyBpyotic
CeAEPs el deg idefiPBE RolS pERI10CRanRERRIAEANS betalactiag® gene
splicing and subsequenp transl ation of the pol ypeptide

chetieraddéda rati os that optinize the expression of the

mul tineric otein, First .t i: .
o125 oo EBA e e GH FE p PR 8 fcerin

sdtegdasHow e e i 1 8ESee 8186 SEQSIIRNGRCR which@revideeths vector

specific for the chains and an appropriate |ljbrary

cloaskbons sequenise viEhoas thexgroasering seaeengesinseged into the Asc/

CEUYRGR 858, IUSSSERERAATM ARARH S ey s

| fga&ice®Raverirh lchored iy pliedsil agd BheHicityy egpecbsly. riThis
the proper ratios sufficient to express. high | evels of

t ¥retoruplse ndlowes froftiei FSerAs Ot éc VBHCtS  Ofe SRS AGsRIorS at
c _ ¢ _ , . hal
TEREUHE sfés FPRTAMED oA AR A MeplodiE L ERERCR,
eygtivhaAnChalgdeahe e ofdighedeitmaty chdinexprenpl. e,
HLP0015 can be used. Alternative t he genes .
IOIZGE ncodi AYdtRBalFXPYESEAR (VAESTSY &C; ?/‘Y}éeae Pﬂ‘%’&nﬁﬁf theiptrpn

\?ﬁ%y £Git ﬁ% fsgl[‘iceeﬁiﬁgﬁ?ﬁls{vv@fé FASSEd SerRfat€ ARSI haclBRAB of

a di rent rst splice acCeptor, to screen for
apHpPOC%e Heciepboseduente efl (M6 eontains agfffBEsite and a BspEl

ER b PRy o100 P SOBLEDT d Lbrbass APBs o off Aabudh vits
Pfesg&fei%l Ut SoRBGRMhEG ddions tHRANLP0B8 plAEAd Was EhtLiked

into an appropriate cell line, e.g. mamualian cells,
i hy @attiat digestiaor with @ithercBIME or BspE thew eomplptdy digested

mul. t i I.C protei. an then be collected fromthe cell
cmltﬁjﬁz%h%‘ﬂf%ﬁiﬂl?ﬁg creted, or fromthe lysed cells if
[0127!Mh|e Pr @b Qleherhfe the bkgesidiators fviiedite@aefilkouplite dobpbath

references cited herein are hereby incorporated b
r €341eneléiga-mcldasides ewith r BY i Bpldnes @Wﬁ.gS]ﬂnq:o?SP /

one of,..or di.nar [ AL S e 3

¢ SPHITE R AR 0P Ot hee, HRARE 0 BEP oo
t REITPPES idigested H2omi nBA I Evedf a nb® vetioendesignatites (igbed All
herein. Such equivalents are intended_ tq be

e sowHSs Seate hen cpriimad RPNG SAueNeE URS i s ¢l ai med

[012811.5: U.}.RTﬁQ rgs)ﬁmr{‘zés‘%c?&s YERLA! 1f 9B 9" Bt Q8wnSr AP EREREon? a
native CMV splice donor (SD), a first splice acceptor (SA1) selected from
SEQ ID NOs:1-28, a first restriction site (4scl) for the insertion of the first
polypeptide, 2 second splice acceptor (SA2) which is a native CMV splice
acceptor, and a second restriction site (BamHI) for the introduction of the
second polypeptide

[0129] The antibody light and heavy chain sequences were prepared using

primer based polymerase chain reaction (PCR) and the resultant products were
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a single splice donor; an intron; a first splice
acceptor; a first exon encoding a first polypeptide; a
WG ews/08b28Pl | ce acceptor; and a second exon encPdi/Ng2085/008473
second polypeptide wherein the pronoter is operably
irst and second exon, wher.ein upon

o iRt oet] i hecieb o uSinG sErAg EBpia doetrerios tegEnlﬂees The
thhléf@ iuded Ebﬂtﬁﬁle@ REIHEQIAC GiRRL RfacchPdTHRg C@dlﬁ% ggsﬂs for
transcript which permts transcrlptlon of sa
exserticanigtostie dlssbashBam il istes. albwepample the i3 pginer could be

e Al B8 T A0 9,

S T TREGCATE CATGPRDY)i @@Iﬁ) RXPB DS KR GhE 1RV H 2hin. The 3

spliced transcrl.‘gC he vector of claim1, wherein

tmenmr cm}lde eiGC @MMSC&A&ZOM%EQ@ NOBH) dbmatim

oieP b e TR SR ARCE S PONEL IR oy g hvy

TlaﬁameEerheSprrmieﬁis N(20) PRkt tieaindlevied quénelshedific for
conprises one or nore additional splice acceptor and

adfer PNérencoding thesdrsied hepvarer dight ehanal pol ypept i de,

wherein upon entry into a cell, said single splice
donor splices with said additional splice acceptor,
form ng an additional s@xampld 2anscript which pernits
transcription of said additional exon, and wherein

sai d addi Mehals fpodetgathingaltbmatvdeptismhgdfid aid
addi tional spliced transcript.5. The vector claim

[0130], whelgilis s2inthlf,imahody argleoaReudBX R aeeﬁnﬁmg’nhe RERAGhH
sel ectabl e marker. 6. The vector of claim 1, wherein

s &f Bsipg phemaliiee splieing o prTsss eI didere e aene praduptencoded by
TR0k R dﬁk&eﬁpsghgem%% SR ﬁ@&éjs,cﬁi)‘éq%' meric protein

a he ero rinmer, or a heterotetraner
[01318. The Alﬁmtlgr spliciap ais nmédiatstiebeithe tcbasehbusSbequences at the

pol ypeptide i s expressed at a frequency of about 10:1
t anggeﬁfpnﬂmi@lqnéd At poarete nEedihioneeh sRligng yifcaey gaanoy be

T r

N e e R S e T e

I abadssarg 1b01®a‘i1i31 sglicendcqeploy peghémtes thel. whhkl geadrate i
tlde IS expressed at

b n L b, M3, oL BSPLES 5 et ecsed el
poLyRIEdR, i BRctBEsr SERATAT b RLERE 5
t henwapntvederssfet efficeahtlrsomening gmthimations oif siesiraplodplice

Ei%s in any given cell line.

[0132] To generate a variety of expression vectors with alternative splice sites,
oligonucleotides were generated with a blunt end and a BstBI compatible end
for insertion into the Swal and BstBI sites in the pHLP005 vector. All
constructs were confirmed by DNA sequence analysis. The sequences of the
splice sites tested are provided in Fig. 4 and in the sequence listing (i.e., SEQ
ID NOS: 1-28).

[0133] The vectors generated with the various splice acceptors were compared
using transient or stable transfection by electroporation. The host cell used for
transfections was the dihydrofolate reductase (DHFR) deficient Chinese

hamster ovary (CHO) cell line DG44 (Urlaub et al., Cell 33, 405-412 (1983)).

42



ID NOS: 1-28. 12. The vector of claim1l, wherein said

splice donor and said second splice acceptor are
‘waleooswetss rom CW and said first splice acceptBPCT/US2005/008473

conprises any one of the sequences selected fromthe

ro consi sting of SEQ I D NOCS: .1-28.
OR1T Bt wive preBrornes e Mqsres ] (Gisesh ValhOR L 8. Pligr
S0 B SEbRln, Hy R A Bk GOOED ARG, Habiod [8TH078 BIOW,
Tdir&:dC ﬁéshspehded i HEBS, amhqnmmatedh priveft Bansfectiont éﬁagatleii
into the chronobso sai d || 17.. Th
oataIsT Sontamen ora TONA Daestertions o e Psed, 4 itecifi
Oéonﬁjoﬁ' BR £ hé‘ﬁ%‘%eé_lg@cﬁ@'ﬁlgﬁl dnditBe By(VBHETEid BDISYChileaditic

a yeast cell he cell of claim 18, wherein said
ctik | totad ameibedyt eecrétedinton eheg el gultenepmpdivmgg: Tota aasjibody

NBEreseon et e tegrngEnty Bl sl R R fiEkdg 7

[o134p°f cl 31{9&&@ déeﬁlﬁfs&hte ﬁﬁt Gefifinl spliceasitsOene! ﬂ)HLEO(]lS And
met hod of producin pepti des, the nethod

cpiﬂbP@(snsn gre ulore |ef t 1 biers, eraerainEs highomleyelstafitetal
and. d de and said d
sotippdpores hghoentd HfPHOEEY XS "Rl ypept! de

and a second pol ypepti de produced by the nethod of

Crab187 2 WntiBddy Ritee Fas Ttansienichiapsfectiong t he fir st
pol ypepti de and second pol ypeptides of claim 22,

WAARA(sY P ”’Pftérsdsﬁ@ tBe RINY PREiEGL 1 C Alitey usiag eptighl @eciﬁc

—

carrier.” p4. met hogks of treatl ng a pati guSAn need
tlhereof wth the C@Mﬁl tion of |claim ) 23 (ngdmi
‘/vﬁ_iﬁ?":gﬁcn I. :zbﬂ:mﬁ% i _bl g, a |pT FUﬂUl er,13§1ﬁ)‘—‘UTR,'_a‘

Si- S Hat e —a—tt+rst

aJc T]ﬂgr’h first 9)1 . i first ai sggth
pobEbBYAG te or fraghbft thereof:| a second 123 i ce
acpBpPO0G | and a secdhd exon encdding a secbhd anti body
pobypePis e or fragmAmd thereof, wherein tl%8 pronoter
[ SpAPPOPP] Y M"nked f® 4 he first |and secont4®xgon,

pHLPO17 34.7 27.7
pHLPO17 33.5 26.1
pHLP018 204.7 227.1
pHLPO18 253.9 271.3
pHLP019 26.3 18.4
pHLPO019 25.8 17.1
pHLP020 53 41.7
pHLP020 53.5 39.2
no DNA 0 0

no DNA 0 0

Example 3

Expression Of Alternatively Spliced Gene Products In Eukaryotic Cells

[0135] In this example, the expression of alternatively spliced gene products,

in particular, assembled IgG antibodies, is described.
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wherein upon entry into a cell, said single splice

donor splices with said first splice acceptor, formng
w@2@plodeesl transcript which permits transcrlptP@nUsﬂmymwmn

said first exon, and said second splice acceptor,

d h
10136] s BT P el Vet SRt B0, whih bt icsragive asmlcing
f ve&brsyTtthdRE¥ntRA %P@l@&ﬁdiﬁr&fonfa&ﬁ gtﬂ%?(ﬁ:d tORLEL: iR @Qie?tlve

said second anti body pol ypeptide or fragnment ther
aﬁ@d@( B8 desailied sigmusfor @beig| tvoewecks 4m geneargit stahlydtransfected

2o RGO S PR OAS e R kB e hFpg e

sayaddgt@ﬁﬁﬁedgymmA bot h encode is an anti body
ragnent. 27. The vector of claim25, wherein said

[01371'! | r st bmayﬁ@pthg@nmgnteﬁ@dege@f aMNAnef ma;atmeawrscerdelng

an antd&q%g’;grh %EE‘% %ﬁgfl’ﬁﬁg}r” %@%ﬁ?&ﬁ‘gf Sgﬁfé%&# °sz%“°°ng8

v eoﬂloantmbdyz Ihghmrilﬁheaw@eiheine @amd DINA 9t 2R GlasPigRbieed i '1§to
an antl bodei]|§ Et%ht chain or a fragnent thereof and said

BEsRrPtisot Qeandsthgramgvnf 96 (ﬁl}ﬂqfﬂémiypcﬂl'mpﬁd@ fudtimers
e h c £, wher
thgﬁ“?%%?‘ &2ty B & k85 3f, it Pt ARGHR oo
hdainnhinedi(Td’mlle)w or synthetic. 30. The vector of claim
28, wherein the light or heavy chain or both is

human n or synthetic. 31.
%%’]\920 F"lg‘? E‘i’d&\qh“i}o“’%éfﬁglﬁé)oﬁ Sthe first antibody
ol \lnnnfl de—or f ra_%_n:e thereof s expr essed_at _a
P 3”%‘%{ (@ncyhBFgrabou o uping, | abBerusmgs [ sipseifive |t o Speridic
second alftalbdepp poﬂydéﬁtl de tbe nfAtagrermduttieteopra@idetivity
The vectlor (efll clf ai speeBic wher sienifiche | f usiag thent iubiagyhe mAb
pol ypept fi dystonl) fi r agiliE$A t her BDISAt QAISE eppeeMcly Qdpecific
about 1:(1 relati ve(ﬁg&ngal d seppad antippria pal ypeptgAde
or fragnent thefeof [he vector | @fy/&hidal) [2Bg/cell day)
pmgs%@) SHEESTST ST CE [ACTHREOT UT St STCONG 53

Ccept or jconpri sesfany one off the sequenc
pK‘.:@j 9\ fr o + ] \nolcfl nn af SEQ. 1D

gL eHP—€¢ NOS:
p@%.ugh9%0§ecto §gf cllai 243, wher &3 3saild sP268e
PRIMAACHEN] said second splice acceptor are derfived from
pENAPORAd |32 H0Pr st sYB i ce|accei or ¢omPrlddes |any 0d)36
pdfLPORE Sd7@r06$ sel4sct ed|froms he ¢rog@mw4oondi st igmg3of

pBEQOD® NOS7EL088. 3537 The veciyy of [Cl 332>, WNrsh N
PR PO0Y CQUQ5EP6RE VI 17y Ve fror: 23.50 IIEO\fﬁSLU! ot et

50 M AL A ISl I B M2 N N 1
PELEOLD 37 S3ZEH08] "< 330 vedior 2% in pgp&@éd ilnt 001088

chrormsomal DNA of said cell. 39. The cell of claim
[0138]37 V\’hﬁgs%.llt@ ﬁgljndth\éeﬁrs%) exiogmrel ﬁtsa(l)rgall)roof of principle that it is

possible to generate a functional polypeptide multimer, e.g., a monoclonal

antibody product, from an alternative splicing vector.

[0139] In additional experiments, 25 pg of DNA of separate vectors encoding
antibody light and heavy chain, 50 pg of alternatively spliced vectors encoding
both antibody light and heavy chains, or no DNA at all was introduced into
eukaryotic cells (CHO) and the amount of functional polypeptide multimers
produced by the cells as a function of antibody binding activity, was
determined (Tables 3-6).

44



[0140]

40. The cel

manmal i an cel |
waeosnbesei n said cell

conpri si ng:
a nyel
cell.

GHEnERal ot
ant |1 body

it

r agmant S, Igh
cal alteomatwbaaphcmg Vagtas. cmhee defe %lrgaest JbatapihBo

VRRES Slfitaed

gt fé@el%f hedtiodal ehidhdtys

| of claim37, wherein

or a yeast cell.

is sel ected

a baby hanster ki dney
an NSO c

o

SHtiRthQEnRE, &5 0

t he nmet hod conp

el

41. The cell

is a

of claim
fromthe grpCpUS2005/008473
cell, a fibroblast,

sai d cell

s R PobF R s FRRR b e,

Qﬂiﬁnﬁ@loﬁﬂtdnﬁg&ﬂ}e odlfict, from

turi ng
§aisdafhettglt

rsi

5 EREC B8 BRGRES Bl LMY RPpraduce,

3. 45. A conpositi on

conprising antibody or antibody fragment of claim 44,

further

conpri sing_a pharnaceut i

al.l y acceptabl e

ckablg r Antalpdy Aifess frem bansiend r3sictiobat i ent i n need

hereof wit

h the conposition of ¢

im 45 SEQUENCE

gmsmid(s) <1]0TiBr ugios thaymdbypedifie. | PitehesiesthelgGispecifio
)> Met hods |And ConstELKS% For Exprlessi ng BbISAepti de
Mil ti mers I|n EukaryomniPel |'s Using Al ter aafmbe
ﬁg{)gqulgLG 30> 2159. 031IPC01 <150> |US 60/553, 478 <151>
29618918 <160> 35 <lgf> Patentln versiongg;3 <210> 1
§ c)aT47 DNA—=<Z213>—Artificigt—Seguence 220>

TRIstye oLte casgsite <400- 1 aaatcigegy
\r ﬂ’ﬁmppél Sequence <5jh> <223> QrJI ice sij 1::1 ]r}mspimg__

pHLP006 3.1 0.5

pHLPOO7 10.5 7.8

pHLPOO7 11.6 12.8

pHLP010 3.6 3.1

pHLPO10 33 3

pHLPO11 16.4 13.4

pHLPO11 14 12.3

pHLPO12 18.1 16

pHLPO12 11.8 11.1

pHLPO13 0 7

pHLP013 0 6.5

pHLPO14 14.1 10.7

pHLPO014 7.9 6.6

pHLPO15 66.6 78.8

pHLPO15 62.8 71.4

pHLPO16 10.1 7.3

pHLPO016 10.3 9

no DNA 0 0

no DNA 0 0
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<400> 2 tttagacgtc agaagcttgt cc 22 <210> 3 <211> 21

<212> DNA <213> Artificial

. Sequence <220> <223> Splice
waaos/ogassett e <400> 3 aattctgcag tcaccgtcct tPCLUSRLNB08473

4 I<211> 23 <212> DNA <213> Artificial Sequence<223>
ice sit ette <400> 4 tt

SepblodoSpeTan i ot SRROUD 1 90 v (1 { ol O

Sequence <220> <223>_8plice site—eassqtte—<400>5

datlengd téJaT@é‘@% Eell 1 Biterasipgihgmapy 1 Spesaficprpductiyify

$213> Artifli ci aN@equeHce spec2eELIYS > élgeilglﬁbespemﬁc

dassette <400> 6 ttaagacgt caggd SAZpg/edlda

4211> 21 <31 Icelmaé(s/ﬁﬂ%>gA?t ié(%lrg?al g% }quence <220> g

pKJS195 (LC

pKJS189 (HC]  1.64E+06 338 0.21

pKJS195 (LC

pKIS189 (HC 1.87E+06 377 0.20
pHLPO015 1.72E+06 130 0.08
pHLPO15 1.75E+06 151 0.09

Table 5. Antibody Titers from Transient Transfection

Plasmid(s) Titer using the mAb specific ELISA (ng/ml)
pKJS195 (LC)
pKJS189 (HC) 1005
pKJIS195 (LC)
pKJS189 (HC) 1015
pHILP006 7.6

HILP006 6.9
pHLPO15 100.5
pHLPO15 88.6
pHLPO17 17.3
pHLPO17 23.4
pHLPO18 142.2
pHLPO18 185.5

HILP019 19
pHLPO19 17
pHLP020 40
pHILP020 38
no DNA 0

o DNA 0
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<223> Splice site cassette <400> 7 aattgtgcag

tcaccgtcct t 21 <210> 8 <211> 23 <212> DNA <213>
woRasNseBal Sequence <220> <223> Splice site cREBER1065/008473

<400> 8 ttaacacgtc agtggcagga age 23 <210><211> 21

<212> DNA <213> ence <220> <223> Splice
diable @ aspetifie P 6"15'%‘5}[?}8?% tcaccgtcct t 21 <210>

10 <211> 23 <212> DNA <213> \rtifieiag an..nnC 220
koRpsmi(s) ol Lpgal {ddisepsiag 140519081t a g;?,e ‘Specitic
agtggcagga gepl é@& 2Wg=mAb <orhelgld <or 4progyctivity
Artificial Bedesdhce <pific <22$196<$5P| qesieg the I@%\@séﬁiﬂﬁ the
$400> 11 aapdtyafoRdng tEESAgt ¢ctELISAL <216pecifc <2196 spific
£212> DNA | @gmi) (ng/ml) ELISA ELISA
(pg/cell day) |(pg/cell day)
pKJS195 (LC)
pKJS189 (HC)|1.37E+06]  341.1 362.8 0.25 0.27
pKJS195 (LC)
pKJS189 (HC)|1.49E+06]  374.5 395.6 0.25 0.27
pHLP006 [1.38E+06|  42.2 31.6 0.03 0.02
pHLP015 [1.25E+06] 229.7 196.1 0.18 0.16
pHLP015 |1.02E+06] 169.4 166.4 0.17 0.16
pHLP017 |1.70E+06| 42.2 30.2 0.02 0.02
pHLPO17 [1.22E+06|  32.6 23.4 0.03 0.02
pHLP018 [1.43E+06| 194.2 173.1 0.14 0.12
pHLP018 [1.21E+06] 178.8 140.3 0.15 0.12
pHLP019 [1.29E+06|  35.9 24.6 0.03 0.02
pHLP019 [1.16E+06| 317 22 0.03 0.02
pHLP020 |[1.32E+06| 455 30.7 0.03 0.02
pHLP020 |1.42E+06]  43.9 29.2 0.03 0.02
[0141] Accordingly, it was concluded that a functional polypeptide multimer,

e.g., an antibody, can be produced using an alternative splicing vector both
transiently and stably in eukaryotic cells. Therefore, the ease and utility of a
one vector system expressing more than one polypeptide through alternative

- splicing was demonstrated.

Example 4

Demonstration that the vector can produce cell lines with good expression
potential

[0142] The vector of the present invention was designed to optimize the ratio
of light and heavy chains for antibody expression. Immunoglobulin heavy
chains are not secreted unless assembled with light chains, while most light
chains can be secreted as free molecules. Thus, excessive amounts of free
light chain would be indicative of the need to further optimize the vector to

increase the ratio of heavy to light chain production. In order to evaluate the
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<213> Artificial Sequence <220> <223> Splice site
cassette <400> 12 ttcgatcgtc agtggcagga age 23 <210>

WA 0539285 21 <212> DNA <213> Artificial SequenPer/g2205/008473
<223> Splice site cassette <400> 13 aattctgcgg

tcaccgtcct t 21<210> 14 <211> 23.<212> <213>
Areduciion of ficedighh chairpoblines pegtagyng oge 5%@6 X%Fg%fét"f ghe
< >. ' . .

% 35ip] drg RBRBHRE o g ERBnA0Redd, Sobi ot o hictad
Setoimisingitt feeec Higlstettain addiOr assEmbledagyiboty nndtivey pewtucts,
21 <210> 16_<211> 23 <212> DNA <213> Artifici al

EHvakiateds? ed»23> Splice site cassette <400> 16
ttctccggag agtggcagga age 23 <210> 17

Vector generation

[0143] A pHLPO15-based vector was prepared as described in Examples 1 and
2. This vector was inserted into CHO cells and selected for stable transfection
as described previously. Amplified cell lines were derived with targeting the
industry-standard of a specific productivity in excess of 10 picograms of
protein produced per cell per day as measured by FRET analysis as described
previously. The results provided below demonstrate the usefulness of this

expression vector in making cell lines acceptable for antibody production.

RT-PCR results confirm predicted splice sites

[0144] Reverse transcription of cellular RNA followed by polymerase chain
reaction of the cDNA (RT-PCR) was performed to confirm the splice
junctions for the light and heavy chain mRNAs against the junctions predicted
from the expression vector design.” A stably transfected cell line was isolated
from one of the transfections using the plasmid pHLPO15 and total RNA was
prepared (RNAwiz, Ambion, Austin, TX). Using a primer complementary to
the approximate center of the heavy chain mRNA, a cDNA was generated
using reverse transcriptase (Superscript Il reverse trancriptase, Invitrogen,
Carlsbad, CA). The cDNA was then used as a template for PCR (Vent DNA
polymerase, New England Biolabs, Beverly, MA) using a primer in the CMV
5° untranslated region (5’ of the splice donor) and a primer in the coding
region (3’ of the splice acceptor in the heavy chain coding sequence). This
PCR product was sequenced and the predicted splice product between the
splice donor in the CMV intron and the splice acceptor just 5’ of the heavy
chain coding sequence was confirmed.

[0145] Using oligo(dT)15 as a primer, a ¢cDNA was generated from the
cellular RNA using reverse transcriptase (Reverse transcription system,
Promega, Madison, WI). This cDNA was then used as a template for PCR
(Vent DNA polymerase, New England Biolabs, Beverly, MA) using a primer
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<211> 21 <212> DNA <213> Artificial Sequence <220>
<223> Splice site cassette <400> 17 aagggggcag

WO casogett t 21 <210> 18 <211> 23 <212> DNA <PAB¥S2005/008473
Artificial Sequence <220> <223> Splice site

cassette<400> 18 ttcccccgtc t ggcagga e 23 <210> 19
dnths CMV 25 sosarshecapemn (i o4 HF P RBGHEHES Rppen the
<22.3> C8 - Si .

R BB I, SRS s 096 £69Y ssquenc)
Ariiik POR g dife quas seqien @0 d<BE Bredisrdi spiice productdwbetenghe

<400> 20 tt t ) t gat 23 <210 1
ST T R
SBlabif Sodthf RcqRREE WS oRBAReP Indicating that the expression vector

was functioning by alternative splicing as expected.

SDS-PAGE analysis of conditioned media

[0146] A stably transfected cell line was isolated from a transfection using the
plasmid pHLPOl‘S (mAb#1-1 in Table 7) from Examples 1-3. In addition, a
number of stably transfected cell lines were generated using another
pHLPO15-based vector (as generated in this Example, mAb#2-1 to 5 in Table
7.

[0147] To purify both the whole mAb and free light chains, approximately 50
ml of conditioned medium was applied to a 1.3 mL column of protein L-
agarose (cat. no. P3351, Sigma-Aldrich, St. Louis, MO), the column washed
with 15 mL 3X PBS, then 5 mL 1X PBS and eluted with 100 mM NaH,;PO4,
pH 2.8 in 0.3 mL aliquots and neutralized immediately with 75 pL 1 M Hepes,
pH 8. The protein peak was located by UV absorbance at 280 nm and the
protein concentration determined using an extinction coefficient of 1.5
A280/mg/mL. An appropriate volume of the peak sample was diluted into
sample buffer to load 1.5 pg protein in 15 pL.

[0148] The 4X stock solution of Laemmli-based sample buffer (0.25 M Tris-
HCl, pH 6.8, 8% SDS, 40% glycerol, and 0.01% bromophenol blue) was
prepared with fresh 100 mM NEM for non-reducing gels. The samples were
heated for 5 min at 100 °C and 15 pL loaded onto PAGEr Gold Precast 4-20%
tris-glycine gels (cat. no. 59517, Cambrex, East Rutherford, NJ). The gels
were run at 45 mA for 40 min in Laemmli buffer. After the run the gels were
stained with approximately 100 mL Coomassie Blue Cleveland Stain (50%
methanol, 10% acetic acid, 0.1% Coomassie blue) by microwaving for 1 min
and shaking 10 min. The gels were then destained in approximately 100 mL
10% methanol, 10% acetic acid by microwaving for 2 min and shaking
overnight with absorbent foam. Gels were scanned on a Biorad GS-800

Calibrated Densitometer and the whole antibody and free light chain bands

49



ccggaggggg cagtcaccgt cett 24 <210> 22 <211> 22 <212>
DNA <213> Artificial Sequence <220> <223> Splice site

W@ awses2es <400> 22 tcccccgtca gt ggcaggaa gc 22PQPLS2002@08473
<211> 23 <212> DNA <213> Artificial Sequence<220>
<223> Splice_site cassette <400> 23 at gggggggc . )
agPey tf&t"&lﬂk?t“%g%ﬁﬁxom sofee. SEhecasiOBt phjee igt:chain
Al b bkt c SEIME RAEL s8R0 prowir(willd ARibSlY & i
<200f£ 24 taggt accccc Sccgtcathgg (caggaaglc g% fge%g@‘ﬁ%l‘fam)
<Isishewavind2be. DNA <213> Artificial Sequence <220>
<223> Splice site cassette <400> 25 ccggattctg
C%%f)%affgva {isn %g gﬁe]%%%léggg A§n20]f1}1t>s 312 \Aﬁq%}ezing{;lop\dy<221nl<§ 1>3ree

i ed1

1ghtI a0 in Condrtionsd a from pHLPO15 Based Cell Lines

Cell line % free LC

mAb#1-1 none detected
mADb#2-1 14

mAb#2-2 14

mAb#2-3 16

mAb#2-4 none detected
mAb#2-5 none detected

[0149] As shown in Table 7, high levels of free light chain were not detected

indicating that the vector is well balanced in the expression of light chain

relative to heavy chain.

Example 5
Vectors producing multimeric proteins

[0150] The vectors and expression cassettes or constructs of the present
invention can be used to express any multimeric protein, including, but not
limited to, the multimeric proteins described in the Detailed Description supra.
Many such proteins are well known in the art and are suitable for use in the
vectors and expression cassettes or constructs of the present invention. The
number of polypeptides to be expressed can vary. For example, two
polypeptides can be expressed as described previously. Additional
polypeptides can be expressed by inserting further exons encoding the
polypeptides into the vector, preferably between the first exon and second
splice acceptor. Each of the additional exons would have a splice acceptor 5'
to the exon to regulate transcription as splicing occurs between the single
splice donor and the individual splice acceptors. Thus, more than one

polypeptide can be expressed using the same splice donor and different splice

50



<223> Splice site cassette <400> 26 taagacgtca

gt ggcaggaa gc 22 <210> 27 <211> 23 <212> DNA <213>
woRasNseBal Sequence <220> <223> Splice site cREBER1065/008473

<400> 27 atggttctgc agtcaccgtc ctt 23 <210> 28<211> 28

<212> DNA <213> Artificial Sequence <220> <223> Splice

s PPEePLLs {o CRRCSH B POXPepdRsIB AU LooRtEnige dbe exygitagcol

28nedesfizd pibisiA b profd@fd <212> DNA <213> Artifici al
Sequence <220> <223> Artificial Vector <400> 29

[0151hgct t gafe mectomataxatesgjan cisaefte @t doastaich gt praparad as tiesebgbin
cattagttca 60 tagceccatat .atggagttcc gcgitacata .. .
Bt RReasie sl S A0 Chg e A Aol b diBylpticing and
CeabRgEsrdndRael 6fake pakPanaleathatist RCRAbAIhA AREALLARe
180 agggact ttc cat t_gacgt C aqt gggt gga gt attt acg

t S¥pesHet cofadhe gyeltigieried oradeint callitg that geakait geoding the

cSoRPEERET R LA & SRRLARE Pk RRLET Rentiapen o
aRTAPERC higind GRinegt apt@aft GoAltlkd chahs andCal afp@ptate library

gcggttttgg cagtacatca atgggcgtgg 420 atagcggttt
g&cnigmEgyfe ganes epateng dhedested polypepidegt dae aenespg then

4 589 t cc_aaaat gtcgt . .
SRR 08 e AR SRR PAREL SRR ivenion
t aagle ofaxpaissingt @t apdAgspgags i t@c% t%r?ﬁrgﬁﬁoﬁ fb@fﬁctient to
ccgt cagat cct ggagac gccatccacg ctgttttgac ctccatagaa
g&g%lf@@g g@ %6913 g%@c@&@%ﬂf‘élcclé@ c cTiyjg geestog gargexpression

CRALBEAE Lo MaRt o vl BGEARIA%dfRbon sites to facilitate the

insertion of the splice sites, exons and other desired elements. For example,
pHLPOO15 can be used. Alternatively, the genes encoding the polypeptides
are inserted into more than one vector or expression cassette or construct, each
with a different first splice acceptor, to screen for a splice acceptor that allows
for the proper expression level, as described in Examples 2 and 3. Finally, the
vector or vectors or expression cassettes or constructs encoding the
polypeptides are inserted into an appropriate cell line, e.g. mammalian cells,
insect cells or yeast cells, and expressed. The multimeric protein can then be
collected from the cell culture medium if secreted, or from the lysed cells if

the protein is intracellular or membrane-bound.

[0152] All references cited herein are hereby incorporated by reference in

their entirety.

Equivalents

[0153] For one of ordinary skill in the art, using no more than routine
experimentation, there are many equivalents to the specific embodiments of
the invention described herein. Such equivalents are intended to be

encompassed by the following claims.
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t gacgt aagt accgcctata gagtctatag gcccaccccc ttggettctt
atgcatgcta 780 tactgttttt ggcttggggt ctatacaccc
wee@sinsrsi c atgttatagg tgatggtata 840 gctt agcCPEI/US2005/008473
taggtgtggg ttattgacca ttattgacca ctcccctatt ggtgacgata
9 ctttccatta ctaatccata acatggctct ttgccacaac
t tig gleimedyet at at gc 960 caat acactg tccttcagag
actgacacgg actctgtatt tttacaggat ggggtctcat 1020
t tlat t atit SXPELSIQNVEEORCARPTAIREC ac caccgtcccc agtgcccgca
gtttttatta 1030 gacataacgt gggatctcca cgcgaatctc
gggt acgt gt tccggaacgg tggagggcag 1140t gt agt ct ga
gcagt act cg TRz cgc gcgcgccacc agacat aat a gct gacagac
1200 taacagactg.,ttcctttcca tgggtattta aatctgcagt
ctt cgaacag @é@‘%ﬁﬁ%ggl"@diwe cgat ccctgc ccgggt ggca
tccctgtgac ggelegmfcag tgectctect ggtcgtggaa 1320
ggt gctact ¢ cagt gcécac cagccttgtc ctaataaaat taagttgcat
cattttgttt »3B6t sphict aggptgt; ccttgtataa tattat gggg

t ggaggcggg t ggt at ggag caaggggcag 1440 gttgggaaga
caacctgtag §d ub%ﬁxggﬁg“&?rt&%\g?sbﬁéyﬁ%@ﬁggctg gagt gcagt g
1500 gC&Cgata%E@orﬂQﬁﬁ@@&!c%oﬁ%&t ccgec tcctgggtte
aagcgattct cctgcctcag 15 tctcccgaat agttgggatt |
ccaggcat gc acgemdayge ehadge ascond palgpeptidet 1620

t ggt agagac . tttcac.cata c ,agt.ctggtct, ccatctcctg
acct ¢ a&‘g’?&el‘?%% f%‘PB%@ bscoé’gfj@%’:%ifgé‘?@@ %gtaaé’fltsﬁf:‘tr’él exon,
ggat t aGagekil AbeRAHR Gnto%D 86IE GaldC sihgB GpBiet ARG Plices with
gattttaaaa taattatacc agcagaagga cgtcCagaca cagcat gggc

180d fizd csRJifec acqcptac dgpeiagget gelivsdt transgaipt twhich permits

g tce 1860, gaatt cgat a .t ccggaac .
PEhRERAGh of il Bl Thon dnt HAF oSO Bish Ebtes rming
geplicgd aaseripg dhidharimitg thgeapisCof ArCRGd Skohf &ff ttcca
tgggtctttt 1980 ctgcagtcac cgtccttgac acgggatccc

t gcccgiterrigcwid disyojaepide ead s0d0sesand gealypaptide are
g%%ggsg@h%ng%?tg%é%%gr?ﬁcﬁgggtgcc caccagcctt gtcctaataa

aat t aag tttgactagg tgtccttgta

taatattatg gggtggaggc 2160 gggtggtatg gagcaagggg
ga agacaacctg tagggccttc agggtctatt 2220

caggtt

0gaacd AG4APCRIA R YRR Seqpieme et gt EME progesien ot co
gcctcectggg 2280 ttcaagcgat tctcctgect cagtctcccg

aat agttggg attccaggca tgcacgacca 2340 ggctcagcta

aBt t t t Ghatvettor tafgilaiga 1 g diopg goiiprisagCatpalyagdergianat SHag
2400 tctccatctc. acctcag gtaatccgcc cgcctcggcc
t 82?3@55@%@%&%@%@%&@0%6 %e%)é‘gteé?‘bag c cact gggccc
ttccctgtcc tgtgatttta aaataattat accagcagaa 2520

ggacgt ccag acacagcatg ggctacctgg ccatgcccag ccagttggac
attt t gadhe ye&8® dlaimglgt t ggc act gt cct ct cat gaattcg

t cgacagat c.tgcgcaqgca t ggcctga 2640 aat aacGl ct .
g agag ag’g‘&&% ? ?la g‘fegf% 3”‘%%62 & gBC §HaXG é‘da’&’@%]c ey
24QRp 02 ahWhdlidnat 8e0d 368ihg Gh g%ﬁ&%l?olé’?g%gfﬁm cc

ccagcaggca gaagtatgca 2760 aagcatgcat C f agt
C agc aa¥osiy upery gatia dute ccedh gaict single sajeadenor splices with

282 agt.at g caaagcatgc .atctc la gt cagcaacc . .
PR BRI e ARBHEE B R B 28R By YR Gt which
C geatirGtanteripgion ©Rbdig hdditierd egat, andct gact aat 2940

tttttttatt tatgcagagg ccgaggccgc ctcggcctct gagctattcc
agaagt HHeGis 8 %gag@mogxpwtldegga@@msmhggmt said gdditional

Cﬁﬁﬂ:@ﬁ‘%}ﬁcﬁgﬁ‘t tcttctg acacaacagt 3060
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ctcgaactta agctgcagaa gttggtcgtg aggcactggg caggtaagta

tcaaggttac 3120 aagacaggtt taaggagacc aat agaaacfc
wQo@shsYBTg agacagagaa gactcttgcg 3180 tttct gaPemUS2005/008473

gcacctattg gtcttactga catccacttt gcctttctct ccacaggtgt

3240 ccactcccag_ttcaattaca gctcttaagg cta t act
thaat addwcvectaceatiadycl, %@%elfg“aif&‘fatﬁgﬂ't ‘% %eﬁgg@%f‘f’@sa or both
3@%{2&3& Scegetcta% Ceghgicc caaaatatgg ggattggcaa 3360

ggagac ctaccctggc ctccgctcag gaacgagttc aagtacttcc
aaagaat gac 3420 cacaacctct tcagtggaag gtaaacagaa

tctggtgatt atgggtagga aaacctggtt 3480 ctccattcct.
dagaageist eCiph @gtciaﬂtggla Vﬁ&ﬁe&% é%grf{r Staaé‘ggfs Aot pcowpcegtélfl ! 5%%
%%ﬁﬁyﬂ&%caaagaa ccaccacgag gagctcattt tcttgccaaa

ggatg atgccttaag 3600 acttattgaa caaccggaat
t ggcaagt aa agt agacatg gtttggatag tcggaggcag 3660

ttctgtitac caggaagcca tgaatcaacc ctit
tfac aa@&atvegt‘i’g Ooﬁa‘iﬁ@@agg a thﬁe Y a%gg ?‘éﬁg@%@& %? (?g B4 14
CLAA0@RRE [ SRR Is ARdi@braasir 3780 tctcccagaa
tacccaggcy tcctctctga ggt ccaggag gaaaaaggca tcaagt at aa

3840 gtttgaagtc tacgagaaga aagactaact cgagaattca

oogec B iR RARLE. VR0 FOYBARIOE Lot oo
CREGIeAGPSL abaGALS: U A asbuaalgeliivatolsaidpegarabpolyeptidat gt

attgctttat 4020 ttgtaaccat tataagctgc aat aaacaag
ttaacaacaa caattgcatt cattttatgt 4080 ttcaggttca

98999 tg. L 1

a0 gPHe Jed GO0 g g, P AR AR ARG & b aal 4t &
cbdichas apatoat $4ttgabiutdZDi]aiyy dasead sewond golypeptels.
caacttaatc gccttgcagc acatccccct ttcgccaget 4260

ggcgt aat ag cgaagaggcc cgcaccgatc gcccttccca asagttgcge

??gct g%ﬁé gecééﬁzgf 46823t %‘é&n{:ﬁfe%%gg%gpéﬁﬁe 4 64 fi6ssed at 2

cgcatct gcggtatt’ tcacaccgca 4 tatggtgcac
t gbqigtaohatiiue I gctetitiyedd gud gomnd pgbypepitfecag ccccgacacc
4440 cgccaacacc cgctgacgcg ccctgacggg cttgtctgcet
cccggcatcc gcttacagac 4500 aagctgtgac cgtctccggg
agg-t 9C 3,9 8hf 3929 1] haehDt4ia ArSB6£ SaRaAg splice acceptor
4560gcgcgagacg aaagggcctc gtgatacgcc tatttttata
gabipridegtany ahgaf thasequensaGelegigt fioo the sennpropsigheg of SEQ
ggcacttttc ggggaaatgt gcgcggaacc cctatttgtt 4680
t NP cka-aat acat t ca aat at gtatc cgctcatgag acaat aaccc
tgataaatgc 4740 ttcaataata ttgaaaaagg aagagt at ga
gtattcaaca tttccgtgtc gcccttattc 4800 ccttttttge
gdeat t tThgovector oxft gjaint 1? 1 woerstc sad sghiee derargang: spad sgrond

4860 aagat gct agat cagt - .
B e R
CQRE 6RO BRGNS Selechl fBth giRogroap thsinage4BEPID NOS:
ttctgctatg tggcgcggta ttatcccgta ttgacgccgg gcaagagcaa
ctle2fyt cgcc 5040 gcatacacta ttctcagaat gacttggttg
agtactcacc agtcacagaa aagcatctta 5100 cggat ggcat

gacagt aaga gaattatgca gtgctgccat aaccatgagt gataacactg
5480 coueGR6E bf deik Lwiegenasidatecog i Get vectagga
gctaaccgct tttttgcaca 5220 acat ggggga tcat gt aact
cgccttgatc gttgggaacc ggagctgaat gaagccatac 5280

CACIN09, ERhIARAC ARGALAESHR KrNERabOTC aacaacottg

cgcaaac

15. A eukaryotic cell containing the vector of claim 1.
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t aact ggcga actacttact ctagcttccc ggcaacaatt aatagactgg

at ggaggcgg 5400 at aaagttgc aggaccactt ctgcgctcgg
wee@sngrgyc tggctggttt attgctgata 5460 aat ct ggB@r/US2005/008473

cggt gagcgt gggtctcgcg gtatcattgc agcact gggg ccagatggta

5520 agccctgecg tatcgtagtt atctacacga cggggagtca.

93 aac&%ﬁgcégt"gaﬁ%%%%’bﬂﬁ%&&é(ﬁ I A cfifpgipaedy nto the
0ghR%sds6@a1 bSal daagcat t ggt aact g t cagaccaag 5640
tttactcata tatactttag attgatttaa aacttcattt ttaatttaaa
aggatctagg 5700 tgaagatcct ttttgataat ctcatgacca
agatccctta acgt.ga t tcagttccact 5760 gagcgtcaga

c 32tz gt 5561388%‘?1822%@” lbeé%@tﬂ?ec‘t’?‘%"r df;gflﬁ(gf‘%t t tttctgegeg
5820 taatctgctg cttgcaaaca aaaaaaccac cgctaccagc
ggtggtttgt ttgccggatc 5880 aagagctacc aactcttttt
cé§aagdhageld pg gletn dagwhergiy sgidagllas acwmemalzEans@tor a yeast
c%giccttct agt gt agccg hagttaggcc accacttcaa gaactctgta
oS

cgccta 6000 catacctcgc tctgctaatc ctgttaccag
tggctgctgc cagtggcgat aagtcgtgtc 6060 ttaccgggtt

ggact caaga cgatagttac cggataaggc gcagcggtcg ggct gaacgg
6%?0 cdig celcefcelgme dBa Qj@a@‘@t% géhcesga@@qt doe dlaeagtayp
a C t t t a ccacqctt

cg%éggggg:ga gaf]slb ggagrgsg%clg%ge 1% tgggr@%&(ﬁg 15%%88’6’0%? > an NSO

0 QéIC GORER. €638R0aG00Ha cellagggagct tccaggggga aacgcct ggt
6300 atctttatag tcctgtcggg tttcgccacc tctgacttga

gcgtcgattt ttgtgatgct 6360 cgtcaggggg gcggagccta
t ggaaa c-aa Ctpttta. g 6420
cor 'tttg‘ci:it‘8 3"‘%@@%% 5%’5” Igeg%%%@tcgﬁlﬁg%%'t at cccct gat
tctgtggata 6480 accgtattac cgcctttgag tgagctgata

cggct cgeccg,. cagecgaacg accgagcgca 6540 gcgagt cagt i
g ggc g a%’g‘é‘gﬂ’ﬁgé’g Qggé}@%gg@@sa 148 the 2acibedyeumprsing e BEiRg
6 o tiat . . .
el Rt 0 BUNACL G RELASERL B8 BULAC ad s
agtcoad polyaeptidedtdnatfpocudtosccagget ttacacttta 6720

tgcttccgge tcgtatgttg tgtggaattg tgagcggata acaatttcac
acaggaaaca 6780 gctatgacca tgattacgcc a 6801 <210> 30

<231> 9 sl otyPoMhasahd s febid B%gﬁég% Pdiced ¢4 method
or

<223> Splice Site cassette <2 m sc_feature
<pPolaing 2. .. (1) <223> mis 'a' 'c ' <220> <221>
m sc_feature <222> (6) ..(6)

23. A composition comprising the first polypeptide and second

polypeptides of claim 22, further comprising a pharmaceutically acceptable

carrier.

24. A method of treating a patient in need thereof with the composition of

claim 23.

25.  An expression vector comprising,
a promoter;
a5'UTR;
a single splice donor;
an intron;

a first splice acceptor;
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<223>r is 'g" or 'a 1 <400> 30 magguragu <210> 31
<211> 15 <212> RNA <213> Artificial Sequence <220>

W 238883 i ce site cassette <220> <221> m sc_fRET/URMO5/008473
<222> (1) ..(10) <223>y is 'c' or '"t'<220> <221>
m sc_f eature_.<222> (11) ..(11) <223> n_is any
nucl eot i de <24BL¥p W?WW?W RelbRily1RPlERephde 9p fiagment
2@nhsred2> DNA <213> Artificial Sequence <220> <223> 5 '
light ¢hain primer <220> <221> nisc_feature <222> (16)
.. (20) <223:a scomsl sphige meeptergtande <400> 32 ttttggegeg
ccatgnnnnn 20 <210> 33 <211> 20 <21 % <213> .
Artificial SeffeRESXOBofw0dsg33 %Conzdié‘a dyhBepsntidaeer

<4¥gment thereof,

wherein the promoter is operably linked to the first and second exon,

wherein upon entry into a cell, said single splice donor splices with
said first splice acceptor, forming a spliced transcript which permits
transcription of said first exon, and said second splice acceptor, forming a
spliced transcript which permits transcription of said second exon, and

wherein said first antibody polypeptide or fragment thereof and said
second antibody polypeptide or fragment thereof are expressed from said

spliced transcripts and associate to form an antibody or antibody fragment.

26.  The vector of claim 25, wherein said first exon or said second exon or

both encode is an antibody fragment.

27.  The vector of claim 25, wherein said first polypeptide is encodes an
antibody heavy chain or a fragment thereof and said second polypeptide is an

antibody light chain or a fragment thereof.

28.  The vector of claim 25, wherein said first polypeptide is an antibody
light chain or a fragment thereof and said second polypeptide is an antibody

heavy chain or a fragment thereof.

29 The vector of claim 27, wherein the light or heavy chain or both is

murine, chimeric, humanized, human or synthetic.

30.  The vector of claim 28, wherein the light or heavy chain or both is

murine, chimeric, humanized, human or synthetic.

31.  The vector of claim 25, wherein the first antibody polypeptide or
fragment thereof is expressed at a frequency of about 3:1 to about 1:3 relative

to said second antibody polypeptide or fragment thereof,
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<221> m sc_feature <222> (14) ..(20) <223> n is any
nucl eoti de <400> 33 ttttggatcc atgnnnnnnn 20 <210> 34

W 2h3e8P285 <212> DNA <213> Artificial Sequence RRR0S2005/008473
<223> 3 1 light chain prinmer <220> <221> m sc
feature<222> (16) ..(20) <223> n is any nucl eotide
<400> 34 gcacggcgcg ccctannnnn 20 <210> 35 <211> 20

<232> BNA ve2io3 o bhaldh i B, alhepSiH UGB Cﬁrsf%ﬁ@ﬁodézé%l@e}tlgi Asr

heavy chain priner <220> <221> m sc_featur
. fegmenkhed®sf at 2 Sregugnepodlabouti Hé relafost3Gid sanndahitioody

t %gf%gﬁg]c{énor%%gment thereof.
33.  The vector of claim 25, wherein said first splice acceptor or said
second splice acceptor comprises any one of the sequences selected from the
group consisting of SEQ ID NOS: 1-28.
34.  The vector of claim 33, wherein said splice donor and said second
splice acceptor are derived from CMV and said first splice acceptor comprises
any one of the sequences selected from the group consisting of SEQ ID NOS:
1-28.
35. The vector of claim 25, wherein said vector is a viral vector.
36.  The vector of claim 25, comprising SEQ ID NO: 29.

37. A eukaryotic cell containing the vector of claim 25.

38.  The cell of claim 37, wherein said vector is integrated into the
chromosomal DNA of said cell.

39.  The cell of claim 37, wherein said vector is episomal.

40.  The cell of claim 37, wherein said cell is a mammalian cell or a yeast

cell.
41.  The cell of claim 40, wherein said cell is selected from the group
comprising: a baby hamster kidney cell, a fibroblast, a myeloma cell, an NSO

cell, a PER.C6 cell, or a CHO cell.

42, The cell of claim 41, wherein said cell is a CHO cell.
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43. A method of producing antibodies or antibody fragments, the method
comprising culturing a cell of claim 37 in a culture and isolating said first

polypeptide and said second polypeptide from the culture.

44.  An antibody or antibody fragment produced by the method of claim
43.

45. A composition comprising antibody or antibody fragment of claim 44,

further comprising a pharmaceutically acceptable carrier.

46. A method of treating a patient in need thereof with the composition of

claim 45.
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