SYSTEMS AND METHODS FOR PROTEI N PRODUCTI ON [ 0001] This
application clains the benefit of U S. Provisiona
wae\pbiozsasd on No. 60/ 606, 439 fil ed Septenber 2, PCD082005/031081

TECHNI CAL FI ELD [0002] The invention relates to
expression systens and net hods of using the same for
pr oduc§ VETRMSt ANDMBTHODISEHGR PROBAIK BROFCT IO 3]
Secreted and menbrane proteins undergo folding and
ot her post-translational nodifications in the

[0001] endoph% MhSplicdnC Wy (BR) béaefifi ofs Y5$.e ProvidiatalipApmivatién No.

honmeostasis of this system causes cellular stress
60%0@41%ﬁb¢§ﬂﬁﬁéﬁwZtEX&popt05|s ER honmeost asi s can be

altered by changes in Ca2+ concentration or redox

status, altered glycosylation, or accunul ati on of
TECHNIGADIKFIEHDor m sfol ded proteins in the ER lunen. To

over co stress, ,the sec t v,
[0002] 5q4apt | ge inyeptiQs tof aé%s 8rve S5 IL S?eé?h %&I\ahaﬁ%cg (?‘{déﬁ% 86 same for
producibi@ipoteiachrpiitelesti N r esponse ( UPR). Activation of the

mammal i an UPR results in at |east three responses: (1)

t he amount of new protein translocated to the ER | unen

BACKGROUSEICced through reduction in translation; (2)
accumul ated protein in the ER | une

[0003] r et r ofSeeraish cdt mEMbiINE REPIRIPT JEAITER &Bldﬂ’@g% afer ppgytipaglational
modlﬁctap&lsﬁﬁtlgcgrﬁgg?ﬁs?ﬁlﬁ S REMmERY KIB14i Sy@nD dadrestiochftiieonidostasis of

processSi ng capacities in the
this syaiops bermacdibmimar cpo a4 to ‘ThepiotpaBR PR e Atered by

changemslr he ER_ (851:‘1 fye?é)? Bl o @I%H BsylRiotl HERSuthiid@b:Y §Sunfolded

reTon I ng dn cessi ng enzynes. These
or m1sf61ﬂédl pﬁxﬁemsnnlthrdER ERneh a"ﬁwew\cm@me stiessy thesse¢raipsl sgm Jps evolved an

cosyl ation nd di ulfld
adaptiv, ﬁg gSanotsfetlTl%“i WIPA‘EOW?] wes FJ%?& % %ﬂéﬁe&%&t@%%n?%ﬁﬂm Activation
of the WﬂgiaﬂﬂUBkl Ii:egultﬁl inEht B ﬁlﬁ'éf&eq:ﬁom;em U] &pearmdwt whjngw protein
transducers of thi nch, of. t he UPR
wansloggicghia e £5 Turenci e uasiLRep S Gy Bkt

in the B NA5& i8R RAHQGNAI83 B FedsbVirldl d@graded;iahé (3’3 -the ERiGalgi secretory
cytosolic domain. At |east two |RE nes have .be egn

system; id aampdeled] s¢ ghatithe proter) foldingand, p{gpesgmglcg@mtées ip the system are

enhancg&senhal for viability and is broadly expressed. |RE

has been detected only in the gastrointestina
[0004] nucosdl heERp&nWymhaﬂcem@l@ Olf @%ER@&@rW?Wl 1B fespPNSE fcptress mVOl"eS

upregu O% 2 Ignfo&a% nd atnﬁ § %E%ﬁi‘?ﬁ%ggtr ?ﬂgggeo ?&Iyg 1§<§{tu|[ev gtRe ghaperones

enzyméd BivelRed il g]lye@@mtlen tahd/ ldtsylﬁdh ibohd éxroiation, and enAYmesPartiGpating in

Ves1cleb'|t]a§§1£]rr]li§a@n ( hr?mglﬁ%ncéﬁ§ gﬁ% Plll]d Rg‘gé Otgrgéég% tﬂ%l Iﬂﬂblntgansducers Of
this br&RAGE S PR Phthway. I BRI Qrotini io fin ER&f’dnsmanM%& gly&qﬁmicunwuh kinase
ot entpngcs e K SRR SR Pl B bR Bons e
been 1&&{%#] g%n HREr Rl Mdgee1po HSId & es@ént&e %te{mﬁ'aﬁty and is broadly

ER stress resgénse el enent ESE an d
expresgide rrmm(lwng)en defectefon ms@waatr%tawgl@ Pic9sag; §trsﬁs leads to

. 1A 8 théiei lic d
d“wangﬁg@r ?Q%ﬁ%)ﬂgﬁé%@éﬁgﬁggggﬁﬁggﬁggahave one g?mﬁhgé omains.
Phospmma&m of IERSEctivatdyRREndenpwhmase adtivity iwhieh gxasestagrintron from the

oAy S PUE s hiRan esfor Kobre Fondnatidh L RBED! nld @Mlob@El resutes in

the coh®R6l8n bP attR@sdrip@bSidac@fe XBPE igpfate(ir.,tXBRIw 6l tgmscnptlon-actlve

XBP1 go@(@{an;_(ﬁ gﬁg@'f@ g}EBIBiét @@33% epﬁgaqrgpﬁl t\(r)] é]lgsr&fc;ies§ 8@6&6 ¥ binds to its

eat) Snd@¥PR element (UPRE), in the
et T B R e s equmaaa (T
we7399%hi ch in turn upregulates a variety of chaperones and
processi ng enzynes in the secretory pathway. [0006]
Activation of the UPR pathway in manmalian cells al so
| eads to a transient inhibition of protein translation
through the PERK S|gnaI|ng pathmay PERK IS an ER

.afs%mrﬁllated protein

.



to | ow production yield. A conmmonly used nethod to
i nprove protein production is to increase the
W0 ea@rs2as8pt i onal rates, such as using strongerPCT/US2005/031081
pronoters or increasing gene copy nunbers. However,
I ncreased transcriptional rates may exacerbate ER
regulatof%l fRfohs AN ER-GHRE ehapefoncRhtydic fdieh,Stotindiwe gha:n‘ tremsotiptjon. Many
e

rove the yield. In sone cas n further
UPR targefggess bayeonsias e Fopesytt &RG %quﬁfy e BETPR R e Eons.

[0005] [ OOOSJ\TF@ ?aﬁ%&ﬁ@ﬁaﬂs@ﬂﬁ%‘ ﬁ@top GPYd GFhe? AR @@fdrdinbrane protein.
stenms with I nproved production yields for secreted
ER stressr leadsmor‘dmetrapmbpé iXIF6 rateins y)sth@r@olghﬁ(prg@artment where its cytosolic

eticall |
s JSRER A T OSSR T R Seblochia s o e
nucleus Gind HcBCAS S itMgsceiptiaT ifdckagshy [nﬁi@ﬁg]to IERSE] SCRSPES] whichdn turn up-

pr esent vention features enetl C
regulaeR ey oF PR OB PoE BT ks S AL
[0006] " €COMALHFHNon LfNHhE IO @)aﬂhﬁ\z&ﬁ ah trﬁﬁmﬂﬂnahhceéls cababelefds) topa transient

protein of interest and ent r nnd
inhibitiesf 0f mmnpgﬁlr%g?n rehnhe TR CERORe R P"is n ER

| 48 ShodHbry RELHE QhikdrydHicttee lbﬁb ﬁiﬁﬁubﬂRElctor elF2a
uwmnmﬂﬁ?%%u “ﬁﬂﬁiggg OE%nc |onal |Hﬁ¥he UPE éih

in respo"ﬁh@y) BRnirbse. @hqw@emﬁﬁ@n OPRI2e MRyt ithe SRR Oh et 438 ribosomal
pre- 1mt1f1ﬁ%n con? lex’ ar VLl Sele {ﬁyg' AN alanSidty adieftatiohher pahdoxically,

be natura occurring or non-naturally
phosph@@tal;lbﬂ[ Iofl glmmammeaétstm aapldmﬂmh@tseofttm@scm@m ifaqjoropTF4, which in

Xpressi on of a endo

turn enlaﬂnfsegéﬁef vp&;sm]mﬁ 8 Bg)tap%%} rl]'&tlglg gge%gcﬂ %H-LOIQ g potentiates cell
death Whﬁﬁf’ﬂié S HnSontHD ot GER sifess onl rod degbr bmo%r%dmm

t henexpression or_activation.increases. t e t ei
[0007] £ of . HyeBR PP UE L PR L PP B BafircLefls often leads
to low }ﬁ@ﬁ@&%ﬁ viel@ [ A&bRImdRre HFeld dhethddRR i91Re Ipﬁﬁélﬁ/piﬁdﬂluil@t BItS increase

I'nclude,” but are not limted to, transcrl%}lon b
the tramsgnptmngl raiqse BUGHS AsKRINS é'im%?T:Br%ﬁ*Ot?rﬁéﬁr R s o 1oL er (N A OIS
Howev%&c‘fe%sécf %%E@ﬁgtﬁ)gﬂrra&@% xScerb ER GREPANE MesSefbld, bk fails to

ated UPR pat hways can al so. be used.
signifidantlaititireveche yiER: e s¢rdesrses ﬁ@?ﬁé’re@%ﬁlf@?r isfhgredhapraguction yield.
enzynmes can be used. [0011] Proteins that can be
produced according to the present invention include,
SUl\/ﬂ\/bﬁ&RYmFeHmEﬂ\IVENiI‘l[@N to, erythropoietins, growh
ons 2 oSt BFHT SRS S SO proucon
yields % sébr&eNOsthEBbhOptelss. The shEents emblogl Igmmmk:slly-mtmeered ammal or

proteins of interest are expresse the ho t .cel
plant Gl S5 e e o AL ARG D LS At TIAIDE o processing
(wpa1§gnet|cally engi neered cells of the |nvent|on can be
derived fromcell Iines, prlnar¥ cul tures, _or other ]
[0009]i sol atledonsr asperitt theepretsat inyentioeleg@is: gRgH¢ally SRgnFRIed apimal or
plant cRﬁsDco%op‘iﬁ[ﬁgac!nﬁ Or R YcQBI'n& gﬁl éxﬁres§15h EREYtef maentz&& (1) a protein

I's are generate fusing an ani nal
of mtems’daml @nacempaeint 01( sudiatas oﬁa BAPR! withevaye| Jujtable UPR components or

ant expressi.on cass [
ot PSR Bh FBREEHER S RATREE ARG g el s P
pathwdy8C ThepEal enddgdnoty UBReethpbmings dffthe hosbcelts, oevdrmnts or functional
before or after the fu3|o$_event In additi

cquivagatsabreah | Jhe R ASG RO GHTERS” BPEQaR DR pg frolecules
that mgﬁs'gatgech& %!:th%ttyoér dXpARSBE BF Gn AAHHFhSusOUPR @lﬁhﬁ)neﬂtl’blm&edlrecﬂy or

odi ment %@netlcally engl neered cel
indireqtigrmdh i manyc ebses, fIGOVER pompenshsimpdntaiask mr%s%#%tﬁd such that their

casse r
oG PSR BB Lo
wersssman be stably integrated ingo a chronosone or the

genone of a host cell. The integration can be either
random or targeted (e.g., by using the Cre-/x

reconbi nati on system of bacteri ophage Pl). An
expreSS|on cassette can also be |ntroduced |nto a host

T 1 o . ~Nr~aAa a1



domai n capabl e of activating the transcription of the
UPR genes (e.g., the transcription activation donain
wo@RoogBrRssOr ATF6). [0016] A genetical |l y- engi nerCBEUSIOH/031081
of the invention can express a protein of interest and
a UPR conponent/nodul ator fromthe same or different
[0010] T €CONBYdgMry EWPRE $6Mm! B&ndhﬂ;ﬁﬁ&imz&&s iEi&BldWB'b&QQz&elpastoﬂmu‘red to,
of |nterest and the UPR co onen | at.or .can
transcriptiontfacprs etich st 1s@ind T E@ o SIC%F YoRe vff?gmf’éfé pyjvariants.
Other conhboBBits GIYRO RPE by A@F@ﬁﬁ@fa&e‘a‘ﬁﬁﬁ/ ﬁﬁﬂhﬁ%@ﬁ afo 66 kkedofIn addition,
e Invention conprises (1) a fi rst reconbi nant
ER—resukmpcImp&mm or pEEessing eemw|qagbau§ﬂdot ein of interest and
rec LRRLg
00111 & *) e RO B PRS0 FABERSL O AESTELAEUEIEANAY buc are
not lnmﬁ:ﬂ% Q’Jrﬁh](o@mgtms ¥BRith hdirm‘éfﬁEﬁ Jnsulfiwg interfarenspgrowtte factors membrane

r of the first reconbinant .expressi
protinso P HE Serp e, RIARBERSH OF HESREHO A 5o b LR b fments, he
protems@f@ﬂt@r%&' A expARSALyEhd Host bl @e hécrstarbrrmgﬁanevprbhﬂﬂl
[Tmtation, fromno nore than 0,1:1 to at ast %l 11
[0012] | n nabe errstieilyenginesred Gellnelt iBF MYTRIW) ST hév? Ppgiell lmes,
primary" SHORDI (ﬁ%ﬁ{er GARRAd: fut@Bd @éﬂée 'Ithg %eﬁ?@l@ﬁl}oéngﬁie@ieﬁ&klls can also be
strength as the pronoter enp t he second
hybrid cetle.o Irbmmamasaaﬁselwbed celkrcpre B@leraé«fd bv fyping |98 apigpal cell and a cancer
cell (su{luo?s A m%ecicfr)ﬁ%zti Qe laf ktr A rQs@R)tn G&3t&ldhéo AL {)Itotb@n of interest or

e secon reconbi nant cassette ranges
a UPR ﬁbxﬁﬁbr&nﬁm&dﬁlﬂoﬂ.éﬁnlbe( mucﬂpoasedatr ihwodiced into the: lybrid: cplls before or

o e Syt BSOS BBl o

be cellsGiMRnsdchicamandls 6t plemgt hsondembddira¢anbe gertetieallyramgieened cell is a
in the first reconbi nant cassette can be stronger than
mammatﬁécﬁuormter in the second reconbi nant cassette, such
[0013] as by Atedofdftan? expresstbn ussefte chn B, mﬁorp&ﬁtedOimdrarlﬁ)st cell by a
olds. [0018] In still another aspect, glﬂe sent d int

varlety| ofv eeaion Fasaingiencs, m FEESSIHR pasarttes Cihi EhSt ¥ ifgrafed into a

chromo%gx%lﬁgf &1@ LYonSNGH NERE &, CiBlelintdralififcan bR 2R rhitoed: tiigeted (e.g.,
£r 1 ncor porating a genetically-nodified cell

by using mhaﬁarloamcaabm@tmnwanm od bactewgphagedhin AneXpreasiopn ¢assatty can also

be ine QLG espieniee AT RB TR Sp R B AR, °C S et the

[0014] Pr eSemk rdcnmbmhnmmfemd}mcassctte eb beedntroiekbyt hieanstiuve or inducible

transf ec or tr duced wi th.
promotgléc{t&ag a{gﬂ gs &Pﬁtéolga%yga %sfsg%m éﬁeﬁlﬁoc I%yeé?@tﬁ%taqﬁrg{ g@?feﬁ’ %romoter
Other W BRIMot&E caiisol Hakdsed Al theajresentifivantibi’R pat hway. I'n
many enbodi nents, the expressi on ect or %%% clf}’ z al or
(00151 {21 Inculofiey MRA RGeS BNCRRS BT TS EhaNGRpHged ofim

plant B sﬁl‘c dnB e RS r&%bﬁaﬁ%%@f&ﬁsﬁ@@d@ﬁé%@ﬂﬂich encode (1) a protein
express i Ccassette encodi ng the_ UPR conponent

of 1ntews|ch1nklz£2m p((ln)egtlde odBPible of bingmg)to aFERE o1, BERSE, gljthe %@st cells. In one
embodg?ecngqg? @?Rﬁe SPERSE %ﬁ'lﬁlgx% éloq%pt gﬁ&k Re tfaﬁgcrrip?lgn Bt héi‘lcﬁ A¥RBP1 or

ent express nol'ar rati 0 of
ATF®6. t me ahothat emisciandit,ntin tURBMDT esERSE- b@aimemlmpvéfr cgthgecruit another

protemciim gg@rnfog% rP%ngsnt Eg%liﬁ%%%}% tﬁ a%% r%tén{] c&r@ﬁ'ﬁ%g laltransactlvatlon

domai® ca}paﬂletdf a&lw{a{@ﬁlb trhfscliption GflthaSJ PRt geln&a(&tg ,Yhd trar®cription activation

6:1, 7:1, 8:1, 9:1, 10:1, or nore. The
domal%@fXBBhPfﬁF56)can be a manmalian cell culture, an

i nsect dtickity-b u?eeeﬁo@h%mh G@lehtibiiidan ékfress profRat éfdfiterest and
[0016]cult A%t%k t :P}L rg%l tgb le for et hg |c1)r odauctllﬁon opf t he

a UPRpcrom;@ncnt@IIiodluhlt(Erf&m the{ RO diffser Tecombinanh FREssion catselrs- The
features nmethods of using the genetically-engineered
cells, animals, plants, or cell cultures for the

we73goqar oducti on of proteins of ipterest. [0021] In
addition, the present invention features an expression
vector which encodes (1) a protein of interest and (2)
a conponent or non-|1REl nodul ator of a UPR pat hway.
V673993 1[0022] Clher features objects and

o o
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under unstressed or stressed conditions. [0026] Figure
3 shows increased secretion of BMP6 in several XBPI
w@edob/obdsges than in parental CHO DUKX cel |'s. [PORU$2005/031081

Figure 4 illustrates increased secretion of ILl |RFc

in several XBPlI cell lines than in parental CHO DUKX
protein ot GhtbSst AmARSUPRIc@tpenday/dotulant tat Escaniralied byethe same or different

transfection efficiency of GFP is simlar in selected
promotefsBPI and parental CHO DUKX cell lines. [0029] Figure 6
[oo17 S h omslntoggtembg&rfeﬁt?gl‘%&{e!ti%ﬂyoé}%ineéi@d c&ll aMnik atvientidl comprises (1) a

efficiency of G-P'I'S simlar in selected XBPl an binant
first recqpabient akpreidOnCagEite enchding aa@soteinm FHgrestiagd (¢ asecond recombinan

Lllustrates he 5P Rfa UPRUCHDERSE binding
expressigarEasSEe, PRI, %?&%ﬁe&féﬁg&l] Figure 8 depicts _
protein (el2g X3P E6t ATBE). XBRIraidy ofiEotalmudiber ef b dirgtaejombingnt prpression

target protejn on the,.pro ' r:
st s o o B R REPhL s Pl 298 ol o e
without XiBRlati6f, #okkG0qRork HBane Prl e it Geasiof0:tli i enapmtinttzncgstthe promoter
prot ei ns. DETAlI LED DESCRI PTI 0033] Th resent
employadrhyethe e igsPBPigcasple e%haa%l%ﬁém sinpify Sirgnef s the promoter
employdd 67 Be'SecBhd rQofibRfht cabbiteC¥RI @RS00 TWhE estl pimbdreof the first
present 1 nvention enploy genetically-engineered anlgpl 0.5:1
recombipantphssntte o fthe tpﬁhgum%py@f%w fq@ge@nhnﬁ?ﬁ\}i Wéedteﬁ?‘rﬁﬁeg' e -0
to 10:1 {soclzhdallsqtgl 9kt P ,%.Cle,gsll H:Q, 53Pae) 1:1,%31,'6&‘ 9! .”Yhéﬁﬁ'@ﬁl@te?@?iﬁttﬁe first and
e gené%lca 1"y~ éngi neer ed cel'ls of t egpresent .
the second emhibimant caspities eancat® twwve difeent seangtisn Xt ingtepyee 1sinspmoter m
cassettes whi encode [ ' Go binant
the firs(; Eﬁ?ﬁ’t‘i’ﬁ?@ﬁ‘fﬁ B?Ss%d?ﬁna 0 ?tr‘%}gggﬁﬁgdﬂ% g’hd\%g/a}%/le EI{(330§t¥ee%gr assion ¢
cassette,oiuch B@bﬂldgﬂez%oml?g Aeh 6] Tj al ?ﬁ, or meiegfldsi cant |y i ncreases
the yield o e protein of interest P . .
[0018] corrpoﬁ‘éﬁflglaﬁ‘ﬁé‘ﬁﬁ aP6tls u?rte%\eﬁl# dEgion F‘%Hﬁée%nérr?? Is or plants vf/hmh
include i 538%:3alk-Gghieerti RN ¢Mbk Usiesentitiverstion. ndMethddsifoe thepporating a
_transcription factors, such as XBPI ﬁr ATF6i el %geiﬁn]nm1
gencticaflyomedified| 9oyl #KQ iapeainaly PERIZ ooy WP oY 10 the art y

embodiFggg,sﬁEQ%iﬁ% SRARSEORSRQlic ARANRBSpEAR. al S0 be used.
4 ari ous aspects o t he present | nventi ﬁn %re hat
[0019] descr iHbexkt | anofher tasesct, dibe apresanh iRYratipp) fgfenFell cultures that are

transfecﬁt%’lcﬁ?f t%%tﬁ&?c%d wilhCorldSE nfire %kﬁ}g' (ol RB®rd chcb@hg BaNproteth of interest

€ i nvention. Each 'subsection may apply to any
and (2)88 pemborht bheon-RENtiodwatoAsf aseRR methwiat, Intearyesmpodigpents, the

nmeans "and/or". unl gss _sta 0 ' 2j 1 of
expresy, B (851 pr BELr Rt iy eRRL? Seeshe, HGOURL T Ploein o
interest®d Arseédid récdnibempE@Ession :bmmteinmdililgﬂlb w& componegt er modulator
o g L kS TR B SR BSF ol iy e sme
or diff?Qf Ssion Ve, MBhe thélheraki6 WK tHaSirstgecnttlindna etppession cassette over
LR A -
the secha¢ r@EBbINARCENPIRSSION C/SP ¢c :
A | | .20t1 ¥at anss:196cPs) 8lases, 10:1, or
more aﬁng(?!ggﬁ g%fgéé%g?éﬁcﬁ%gggiag&gr ot ei ns, hypogant hi ne
more. GHanélhalrospibe rinrogyiliancakh silane g@gr}secptfp](_l, §ylgwe, a plant cell culture,
dr oxyl ases, .d deca : [ i es.
or anoicii e GRER BB AN ARE o ppeBBEIRAED. o
[0020]i NCl UdEhe Pridbendlirtveiiixin dlsarTeatmiost rocthodsnefoisingathe genetically-engineered

anti bodi es, no_spegi fi c anti.bodies, . paoly-specific
cell, il oM Or FROGFHER o e BIRGHCHSRPRES e RS
[0021]2Nt | DOg Lt AUINE Breddtt iR el @b featait a3 gh exprbssion vabtok hithescodes (1)
chimeric anti bodi es, synthetic antibodies econbi nant
a proteimof iptsdistand By eorepcaantios 5eR-GRE] medulater axa YPB pagyay.
scFv, Fd, dAb, or functional fragments thereof.
Hi gh-affinity binders selected using in vitro display
wenzgotlechnol ogi es or evolutionaryg strategies can al so be
produced according to the present invention. These
high-affinity binders include, but are not limted to,
pepti des, antibodies and anti body m mcs. See, e.g.
Binz, et al., NAT BIOTECHNOL., 22:575-582 (2004); and

P S —— P jpq—



[0036] In many enbodi nents, the proteins produced by
the present invention are reconbi nant proteins. As
W@ s@d/otsssei n, a reconbi nant protein refers to BCPUS1065/081081
that is constructed or produced using reconbi nant DNA
technol ogy. A reconbi nant protein can have a
[0022] nat ur abthyr fratusy bbjects endedeatapes af the present invention are apparent in

e oGRS SR BRELEY BOICSS LU S50, % BB EASH: s

descriptibt while SRUOARBOPR IR t dhibodREdnt Bt [tBe Bittenticis 1@ glven by way of
?enetlcallﬁ englneered regul at or dg_uence

illustrafiops pakYe @0t HmitegerbiViskiaes phapees MR ’éatﬁﬂnéo‘tﬁ’é}é’él the ggApe of the
inventiBfl wil thB AL BRIk BR!dedil BN GLBERIRT
HW@l@?raFg%%§E%¥ ?&&3§73 % f?ﬁ%g§Q I n many |hsta€§§§o t he
reconbi nant proteins are fusion proteins including a
ate the isolation,
BREF%I@%&?I on, I‘agHiiei%:%l?ﬁi‘@lr%lhblgmmb| l'ization,
[0023] st abi |Tlfeaira\0mgs frelptbviipd farillbsauraged, |nbghmftattdme expressed

pr odu [,0Q38 ot her |nst
100241 P comthiRuat | QB0 THEPURIRETHRAIO JITS bR DU felfs causes
ERsﬁ@eptlde can be endogenous or heterol ogous to the
otein bei ng produced. A signal tide ofte
[0025] det er niEES 2meicAlss expression of ﬁxweppu%’gB?b tfh%blbj ﬁratltfected cell lines

unde“[rg&gggeg@, PlesRf biBGonki bosonmes. A signal peptide can
Interact with signal recognition particle and direct

[0026]t he r i Fgwsrieshowstihacsrl weestionod BYEBG &1 sgverghdBP1 cell lines than in
gqgﬁﬁtﬁﬂgi kes place. Many signal peptides are highly

parentLly rophobi ¢ W th positively charged residues. A signa

[0027] pept i déigamrt iestragryincechséd seometidreofiLd WR FigjinpepdraldeBRheellines than

. b ' ti dase, a specific protease |ocated on

1npam?%%8@ﬁg$§?h%§§$ace of the ER [0039] Proteins targeted

[0028]t 0 t heFigiRel®ydediopstidtestRay ienemsiectich dificiesdyed GHRP ik Bildlat teselected

racel | s secreted proteins. For exanple,

XBP1 § %@%§(#%ﬁ&§ﬁ§§ﬁ@l BSreted proteins can fuse with

[0029]t he CeFlouRBHR&RE tiandhd haRcrigloRas énd Rehdlatioat &MtiendyndOGFP is
t he extracel |l ul ar space - ]¥£rocess cal | ed exocytosis.

Smmb@&@@?ﬂ@%ngééﬁdB@E@ﬂ‘@ﬁﬁgﬁi eelllnss. or after receipt

[0030]0]c a tgibgger ﬂlﬂ&ra?ésgﬂé‘éuccésgﬁﬂ 8&rdsdibh 8F indiaSitle A’ﬁ% protein in COS-1
roteins are stored in secretory vesi cl es (

cells. secretory granul es) until exocytosis is trlggered

Siml r resi.di
[0031]be Se?r::l G dQ Id% 1%{3 g eZ%{:t? é’gg}f?ﬂ tg??%’lgfg?lce E?fépé’n?qguog afkith target
proteumDiﬁAmbythe@roﬁueam@eangét peotéins.nker " t hat hoI ds the

protei 40 i nt er est
0032185 ' DeFiels S PP B e o Oy b B SR giteren
targetp){)teﬂﬁans. Exan'pl es of initial materials for protein

I solation include, but are not |imted to, culture

medi um or cell lysate. Suitable isolation nethods
DETAMHQbE@%C%ﬁPTKﬁ@e not limted to, affinity

chromat ography (including imunoaff nity

[0033] hr oraTlery PeSef Jinventen. providen AYRRIT m%mﬁth@@t’r fgstyoducing proteins of

1nteres't‘¥‘f“f6ér)m EB) ?ésg)gﬁg%tgrhgﬁghg gﬂé:s%ﬁe quri?e:lal?glg ?I%QMZtgi%hezcﬁ: | ncl#%lgée% animal

or plantrrilnthpt koviepnddifi¢door) impeived @rcﬂfnh lf@lkilngcdr lplmdesszra dapagities. In many
embodgrh%ﬁ%, Ltﬁ? ,régﬁ IF@{; %r%?rpete%hf% t& : Blrgs énveu %ﬁ%ggg&ge one %or more
recomBibiirR Pé:ydsion dadtte \tﬁ]hdl’tGeﬁO%@e A pRAdiy - &1 Blidrekt nerdt @g:om@onent or

gl ut at hi one S-transferase, or, an F%%fra gnent, can
mOdUIFt% af2t PR natetay; rCoexnressionedtthe &/ E?mPQI’ﬁtﬁémP‘%L%atOf Significantly

increades tﬂe%ﬁél@ Bf B pRdthih ok ﬁ?érééi’ bR c?ﬂl?o&’ﬁ%b(ﬁﬂat&@ Quitable for the present
pol ypepti de tag 'S eavabl e m t he protein of

we7399%Int erest by a protease. [0081] In many enbodi nents, a
protein of interest isolated according to the present
invention is substantially free fromother proteins or
contam nants. For instance, an isolated protein can be
at | east 50% 609@ 7096 80% 90% 959@ or 9996pure

T . ' o I N |




occurring. They can be genetically engineered,
chem cal ly synthesized, or biologically isolated. A
wWQRReoZ8SRDNEeNt / nodul at or can be derived from t PET/E82005/031081

or different species as the host cells. Expression of

the UPR conponent/nodul ator i nproves the secretion or
inventigRinglude,cw iapegnas dipeitadtty. wanserinsion daatorsesuch as XPhtaeryATFO, or their

f
biologiGA BE e BRI T e e kD SR PRRBIERL! (TR R e Be usca
[0034] yi el d \afriotih esmcctxstcﬁ' i the piestuit iavasion ke eltsschbaktn fyrthgy ddt;ul in the
. 44 Exarrpl es, of 2 . .

followis SEOHREIST b SE OF SUPRALOMS S ‘DLRG 8 P fige invention. Each

subsectidre e taphIF e Ndx i?rozﬁzpbd% GIfule invehfiorar Asn@ed lhierdid, @ble te@m “or” means
transcrl ption factors, such as XBPlI or ATF6. The
“and/of" yrlops Bifed OBEHIFal ents of these transcription factors,
such as fragnents of XBPI or ATF6, can al so be used.
These fragnents retain at |east a substantial portion
A.  dhoteine of Indexestri ption activity of the transcriptionally
activ X
100351 57" e 3G g g8 bE bRl Eieing oD WAL SRR B AR, bt are
not liniited ad, uhetapautipy wophyladgic yor dsghedtic qnotems,vmsh @b erythropoietins, growth

ool A A 8o P Sy T . ot

factorsQ¥acBingd, g@ll&g@gs ,fiibimbia@s, 1nimaa semp @]b&minspflssaél pPéBBinogar activators,
ATF6- nedi at ed UPR pat hway can be_ used. . Such a.

ghucosidgses AMECSEAFP: nBUGH: SR ETUPRe.p BUREJEEY SuRien Aoggoribosy!

transfePJs&e tyrbQAN h§@bkyl8NE! &iiﬁﬂ&:ﬁﬁ)bﬂjﬂaseE Ofr Arftibbaies e Exélbiﬁiaryaantlbodles
modulator can activate the function of a UPR corrpon&lg non
S, 0-

amenably tel theawseseyt iy aidiondnalusie; be aompydieiad toomoprsipnehiop
spemﬁ@ XPEESHLD npo@_st ﬂptegﬁlcc &HI%%%N ndWVs é)@élﬁg | AgibbBed HBGMIARE OfYibodies,

qgquence I'n ene that "enco he corrponent

human[aﬁﬁkkﬁijlesm@wbmn amnidwdies,t abimgerictatibedies, Fysithatic entitedies, recombinant
0 S t

ant1b0$ ﬁs‘g El%%ﬁé(gré]tllb%dle? lgab ggat%ﬁ vug(gﬂr\]zl %ﬂ %§{é d&%}ﬁ&[&%@l ﬁag%ents thereof.

High-affadtyl Eihdxrs selmd:dmmag M titvo ldisplayrtedhabﬁmws oantfolbmdlaeysstrategles can

aso bR ER 8o <o P s SR, iy BB S R ot e
not m&@cﬁ to ApeRidadphRiboliies umb ﬁi@ibfbdbanﬁuﬂiagat $eep amyf Bz dtsal, NAT

BIOTE%B\QL/[ ,2%@7@2%9 (;%Ft?gtgd ggﬁg ggsl [’ﬁ@ :ﬁwtgw%%;h EFHODS %0 :51-67
(2004)5 UB@ES f)ﬂé%éuﬁrbﬁhﬂefgsﬂ ah&Sad BRasBE, PhBiphads@PT! prbiéirt &bu?&d receptors,
phosphoryl ated and therefore abolishes its inhibito ry
growtleffacien retspiore ptdleed rre@epmr}m ehemokinea fescRians; g llgseface. mtibodies
e t hannel
(e PR Tl RIS SRS, WESH G B chonnt
proteascisteemecripfio B &R Rrs, ac polvnx[egasetsocqma@g)ﬁh@rqdug@cbb}enhg Peesent invention.

t hereb revent, t he nduct lon t l.ati . .
e X L R
recomﬂﬁmteﬁfﬁwdisne s, ustdPherpinptactetombinantbpiotedgirefatd yo acpiotedn that is

ragnment _thereof is i.ncre t
constryf G GUBPRCE i EFBBDIRH YD HRYIOBE| AdsoRpLSI fm have
naturallﬁl% é@?e&@”&* D SehUMBANEiHeren Chelyilent s, 2ITS Ghn BE 1 XPressed, for
ctors th confer DNA binding and di neri zati on

exampé%\ 5B 3 fecqmbixgp| vepter Rmﬁwm agenathat i§ §8dqgeReysdn thediopigells but has a
senctifsPenk SOHL AT AEIRS P IRARS, P B g infan be produced
from dnl endispebausaenehitarither ganptitaHp-efigivedrdd ViealReomaotervi r us type

1 pronoter. [0048] Activation of the UPR pathway | eads

to | RE 1-dependent splicing of a small intron from

XBPI nmRNA in both Caenorhabditis el egans and nanmal i an

nodel systens. The resulting exons are joined by a

W67399i‘RNA | i gase. This splicing gvent results in a

frame-shift in XBPI nRNA, which produces a protein

that has the original N-term nal DNA binding domain

but a new C-termnal transactivation domain. In murine

cell s, the spl | ci ng event converts a 267-am no acid

o A N7 0 - e NS~




in SEQID NO 3 (TGACGIGS) and the other having a
conserved sequence as illustrated in SEQ ID NO 4
W@ T@AQBBeA) . [ 0050] The XBPlI protein codi ng SepLENS®ES5/031081
can be obtained froma variety of sources. For
i nstance, the codi ng sequences for human, nouse, rat,
[0037] chi ckém mdnwwmstalﬁdey, ﬂanxﬂ:cqre‘mrlaﬁl pyhteiBRITe pligioR | nieicioa ringfading a
polypertide o Heliite I ot §rabiiSifl, jefe il BRARGL R o pbilzaton.
folding(ﬁ&&@&ﬁ@&xftﬂ@)&preﬂ‘bﬁ@ﬁ)@etsuenCeS have Entrez accession
nunbers NM 005080, NM 013842, .NM 001004210
(00381 Nt 00 I BB PIIPHRISBATE creoiabinea B BSyee ciepe) peptides. A
signal ﬁ%@é]oa@b@'éﬁh@@n@@d by hél@iolldg%ui E@ﬂf@ﬁﬁot@ﬁ beihg XBbliluced. A signal
rotein retains at |east a substantlal portion of_ th
peptldetqf‘@n determpinesomhesiearjapaetesrvill beilonmeg ogrthg ruslBB 5 on free ribosomes.
@&%E%Poh ﬁwd%@mmséﬂet the ER
ASlg“%itPg’&%eccéﬁtl oﬁhﬂ‘éﬁﬁ‘? e st 50% 60% 70% 80% .
where &G%nstanomt nmenfontthi@smﬂeansmnptsnml peptidesaare élrghésc%w@nlybw with

pos1t1v%g eépcli&:%g re%; ;:ﬁrjl an 9& }e %Q/eﬁglln tfl%rgﬁ%m aﬁepﬁ&@ chain by
a s1gnaI ]!S@ﬁﬂ&‘sé,l apaipb&iﬁabfdﬂeaaﬁllolcmed éﬁB‘EBle cfstemgﬂm of the ER.

73993. 1sel ected ba d | ts i t to acél vaieal to the
[0039]t r ans PP dAtEstedgien ¥tsll ¥ c%?n fﬁlng':n

extraceBERAY §%h@€ as bR plotei qtdi* Rkarfple OesIFR teontAibity m&teﬂl p’totems can
or a biol ogicall y active fragmsnt t hereof is use
fuse withythe gell meabyans apdothen rplpase dheir GpntpRs dptgdhe exrag “1%§Ra°e —a

proces§ @él el ext &%Sk:(%lé SEQQM@QS%%E@&)MQE%I? o%ft@ﬂqrebélﬁﬂ YL $riggering
ensi domain located in the unen and

signal. cI)nttbcslattclmasér, gresmpicips |amwstwrp<éﬁswelter%wsefﬁeﬂshﬁﬁcrﬁtorww@ules) until
; th

o 0 8 OB R R A 0 o

extraceﬂiBﬁEsmxeqhxepmmlyamtldah@e@tﬁ ¥ “hxﬂtelr v&a‘elwldsrtbe pleotoirs torthapmembrane.

UPR ATEG
100407 den? |e eé‘& Or‘fdﬁ@?e%t & 615%1%%8%00 E%Saansg&%m:%y f variety of

meansABRamplesi6of iftial hlyitdhalsa‘bﬁﬂo&hdlsslbmmm]ugeum e@&ntot limited to, culture
S|mlar|ty|nt r.b-zi | a di.n .
medlu@e%fu%‘ﬂ]c%atfsor W 1sH]&t}g plnclgﬁx etgﬁ a&ef(éﬂtc %%9 to, affinity

chromﬁf\)/?‘aggn %ﬁ@d&% %ﬁéﬂhﬁ&ifﬁ gye %b%gtggtggbﬁg arﬂﬁvbﬁﬂﬁﬁg@chmmato graphy,

pectively. .
hydrorhoBis 3 fnt&petiona chipma s by X BER-F<F BIgiRR n CRrom3iA g& it L protein

prempftamf)ﬁnt(ineﬂdl g binglR8hcabldtions;t 'd‘{ﬁergﬂtﬁg ”Edlﬁblﬁéan@{i Ad&&rophoresis,
rotein retdins at Teast a Substantial portion of the
centnfhgaamsmmlhmnoamr|a\pambmtlmthpx¢pf yA oplyperiidg dag gucheag a streptavidin
prat |
tag, a @égé \’; e, ﬂ\.‘aggr}}la{dﬂe tg% Caycéaﬁ)é@.gng esldrgdg?‘?fegrs%ér %g{: ?x%?ﬁaé é/an be fused
to a prioteitoMigiterast aanfaaRaEe seguktice oapwifichiéora bin| aneyexafiplehie polypeptlde
. fra t to acti.vaLe th tran crlptlon of genes
tag1s ﬁax%@?%@@ﬁﬁ? PSfAR ﬂfe‘ %‘é&’iﬁ? fid%e. [0054] In still
[0041]2N0t heln faRY ¢nibBdiment)) aBffoteBs bl @fiérepirisslass i aﬁ@prélng yiorethe present
or cha&srone is used to increase the ield

mventpmolﬁ Spbstapbialy fep S Pfher REVIFiER o CUTifRinaRy angﬂf dustagpe, an isolated
proten’?Uzl Qllt Ea§§b90 @@)%dﬂf% Z30TR 909 9%, SRR, hﬁl@'ﬁ‘éﬂ?@th&*ﬁrot@ﬁlﬁ In one

GRP94, “GRP58, rotein
exampdkv smllsf.oaaﬂ@i prswmcm@ens mcamn@ﬂham aramélg@@lcaté@m%‘l ¢frpontappinants that
exanpl ogenous counterpart of an ER
Wouldéﬁtfgere W(1 %\%geflglﬁ‘g) enpl oyed in the present

[0042]| nvent lAqﬁothmsofantplre@urmland a@gidiug tortld presentjinvergionrcambe eerlﬁed by

e S R B BRbRG. R Bpchfg e v

with BORMAYEIbILE HINE G RBGHuithUkY BFtintsOD Vidlize (e Qodi&T protein. Suitable
regi on |nclud|ng one or nore UPRE sequences. [0055]

we73%%he present invention also ffeatures the use of a UPR
conponent that is a variant of an endogenous protein.
A variant of an endogenous UPR conponent can be
natural | yoccurring, such as by allelic variation or
polynorphlsn1 or dellberately englneered The UPR

.
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W573993.1 Q@ hat the expression or activation of the
vari ant enhances the secretion of a co-transfected
w@e@bo28889 N t he host cells. [0056] The am no ar¢TUS2005/031081
sequence of a variant is substantially identical to
that of the original protein hi many instances, the
immuncafia® ifcude, shmuam Cmatoﬁma:ed;aWemem ms,aELISé@stRM%sandwwh or
85%. 90% % or gl?o/ etnce |d§1%ttéowc
immunognefie é‘ls?aﬁf 24 Al i’l MsequBiice T den
sequencﬁ{g aﬁid'ﬁle{s@ Sdebivoseapy dad a[i}@tbé FuBéd‘tS Gifelbﬁy ot aNa@lyiceinyisaidted protein.
hods hi' one enbodi nent, sequence identity or
SI m larity is determ ned by usi ng a sequence al i gnnent

HAaptgs al gorithnms for this purpose
B. @JII nPgﬁoéc Y JﬁﬁHHgné‘MJ S

ut are not limted to, Basic Local Aljgnnent
[0043] Tool ((BIRA@'ﬁ)po@ggg{moﬂdgtormthAt (ug@mp[nabl@{co e plgsenmﬁentlon include

molecu§§ %g]t me%&%ﬁlgna A%R(p%%%gﬁ 4 4’hge§r§§4(\ %g %)tgjﬁﬁ}' %Iéc A Oélﬁ@%aturally

occurrify. ST n &6 @eddtichltyr engliEbfRdITEhemidallly EyntBts8a) or tiolpgically isolated.

(1988) dot tr lys Sui t t
R g AR A BB RS R B e e
Expresdiéh of e RHRASImpunesyaetld6:0mipieds iﬁ)e J¥GBtion MeBRIpirgressing capacity
provi ded by STAR ( Mad] sog r# and the (ﬁiGenet 1& ; £
of the hogiristle-ebn @wwgsqsmxwoa BLHR ¢RROGPRHRGHN A TG @ protein o
mteresteihgfgf”zésp E@lls fovEJ‘ﬁme %?d Bf 18 pAdtbin e fimtbredt byad: Uast 21E8y 4P8, 10, or
e.g., e penal'ty for opening a gap in one of
more fdlée sequences is 11 and for extending the gap is 8).

[0044] Sim | Ia% u?’ @%‘Pﬁs &?g%%g qggduﬁ%}s btliatt Qx% ﬁl—t%%r the present

subst on rratrl X. Nurmer ous net hods are
inventiew aichale] dutf ave npt Epdted rig, tsanderiptioafhetossasuchras ¥BPh oy F6. The

t
ﬁmctloflﬁgg)qg}viaGPﬁ aqf (%fbesla ?I‘%fl%?l%ﬁ(’)n ?acf/ 2%'8 ?&{l asc gggrg&ltéj Sf @@@ Jr I Ofg 6, can
also beAfded.OThd¥0 HRgABMHLE fet#in Iadlessl hsubdtarttiabpetion ef &t |t1tans;nptlon activity of

inserti ications. The s Lt uti-ons
the eGP pa D HAEREANTIS B P B oS dpo ke SR XeTor ATFG,
such ad ]@R\tcﬁeﬂiéﬁﬁles SIOMS A ¥Fihl o1 9 Bl pRSLeia Gl wEosy it ini d:ru"emdl $ransi<1$bat1on can
be introduced into a protein sequence w thout
also begisgrhi fi cant |y changing the structure or biol ogical

[0045] act | Vi fYad@itioh NforPIR 18 mBdulHBRSEAV G| déﬁvé!@‘t}[éoe)@%sﬁon or biological
substitutions can be made on the basis of simlarit

y
functionnofirobempanynt oftvar YBP1-sen ABFf-megiatady HPR sadwiayicpy be used. Such a
r.ophi [
moc SRR EL 5 18 gh0d T BB 2R L prsion o
instanceummatmdm@r @A mcﬂu\elterﬂnd durzotion gf afiBRocamenogsnttiyt dircdy pinding to
i de chain

the COIBPOI}%I’[ 8{:]1&10%\?1@? %%; eﬁ(%ree %t?l éb)r}{pon%{lt ﬁ(?bmﬂég koné {e%ulgt%'bg sequence

in the Sl Hhak edodes thhedrsonestich as aspartic acid (Asp or D)

and glutamc aC|d €] 0o _aci ds
[0046] unchar Megeopen Fodula é’és Lé"r%\f’?‘f‘s nh%t{:rthe SEPGE Y %lrgl?lﬂ]é’g’(cﬁzsﬁmcuons of
compoﬂ%ntbl)of 11t PRI Balif3 PatRivaidan BELbdde (e nﬂfduﬁ)ors mclude without
reoni ne (Thr or ) osine (Tyr or_Y);

lmutatm, rotibasieds aviiserse ﬁmoarRIgiXa soqiErHs, Insaidioes dapmingon gegative
M minant negative

mutan: 05 %eﬁ%El{}lL gat%vi@ E?ﬁpén%?é ecg{l: Ib%)else Heqjlﬂo‘?él ,}éadpfrsg&ll g&e pant g
mutan®lis i) ¢IFpOSFIA slutent with ﬂ@heplmemé)lt ofrpeting @miositionf b (mugine sequence)

to alar%(%nﬁ;% ulgsfglg 8ﬂ‘§%’rﬁ$ g%proltﬁuﬁg%é@#}pd% lge%lfo {ﬂ{] tr}gﬂlted and therefore

abohshei,cs| 1S tktabiRRly :jelﬁfgaiglbﬂl &hdl . prdﬁ@iﬁ?:@%%laﬁoﬂ ]ri'iﬁbdhmélg EExngqsé e Slrmlarly,
of Am no. Acli ybstitution ) er .desira
mutatigp p9 BRoiEoRTBL D B85 BRSSP Sk PERK e SRR o foiees i kinase
UPR conponent. For i nstance, an1no acid substitutions)
can be introduced into a UPR conponent to increase its
w673998k abi | i ty. For another instd&nce, amno acid
substitutions) can be introduced to increase or
decrease the UPR activity of a UPR conmponent. [0059]
In addition, the present invention features the use of
polypeptldes that can blnd to the UPRE or ERSE

o o Y " 1. . ——y
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suitable 5 untranslated regulatory elenents include
pronoters, enhancers, or the Kozak sequences. Exanples
wotoosoegsabl e 3' untransl ated regul atory el enenPGI/US2005/031081
i ncl ude pol yadenyl ati on sequences or ot her
transcription/translation termnation sequences. )
activity epesphaplacf eI524d, tthhéty preamibe e, induriian of irenslgionak sitepuation or
regul aﬁgr% el enents for an expression cassette is a
apoptosiydpiag ERSUPSut i ne design within the level of ordinary
[0047] SKi || 1 Bnd BEb&iientMXBP1 Sit6Rircheabilsgically s fiapmenti thereof is
the literature and are_avajl abl e &]Pr outghuco [Ci atl. ncludes
employest iopn¢rease thg pigkt aprgielt of wtesest e doF!de f-héﬁﬁ’# SEERP Het
two don[]zﬁ}(se&trﬁrﬁ&ﬂ RSnH S ERBSS UG (R4t chifetDNGI Eindih@BRd ifrferization
ese pronbters can be endogenous or heterol ogous t . L
capabilitsheXBPE1s kmetvhes a nssriptianberdr thafregulates h@%é‘ﬁ%gg% gF1ep gy binding

ronoter i.s_use uj t ty i< fih Gn R E€#nSthe T cell
to & prfBiBfL Rl JpFE B R g BB S[P DR b SnRpRIRL RS T cc
leukemia VO tyE 3 préryorphoi d- speci fic pronoters, T

cel | -specific _pr er ur Qn+sPeGL , s
B e e
from XHPANBIRAS -in A dHe \RleApWERiA kitgtimgud inetinmlianohedel castems.  The
~al so be used. A recomnbi ngnt. expression c@set e ha .iftnlg XBP1
resulting exonsifeiodsd biva tRNGy ligres, e[ 55) 02 VPRGETAT Sy b%lﬁg er
mRNACRRcRHrHBREs 4 Prodéif Rk Bad HRNT AN N-RALITRAI BN bipi@ptdemain but a
Protein(s) encoded by such _a reconbi nant expression .
new C-tramivet transeetivation gamesdiy CBgmitinesislviths PlCIg Y SPnYss 4267-amuno
acid Xl%lﬁlle %gfoln% eV I%HE@%%% %ﬁqgét%)m ekBP ot XBPHHEWe6 Calfon, ef al.,

s or plants. I n another enbodi ment, an
NATURE, A GCOBP@ (200D essi on systemis used to produce a

prot ei f interest or tQk - resi £
owon 25480y LTSl Oy e
many BR Bhdpebnt or UPRegehes, -aotivatin tisytsinseniptionef Hrdy gonee. In mammals, at

o5y SRS U5 SRR BT P, Oy conercs

sequen{:l_é Q5" dBent Bt KBOY Bbi Ke:Ir ¢sC OCACH). EERSEHI has a

nl O transposon. The systemin onmponents.. a
conservedgpanener SEasEd © SERITA VAT GeAReE TGRS ot Rast ovo
mammb R]@fsectllllaﬁcegﬁﬁ\?eogefen 06t 848, ohdBaviRgsl béserved agBeice@s depicted

encodes a hybrid protein conprising a Tet repr

) essor .

in SEQIENR)3 (R340GTEG) lnad thppéhes baving:a PORCYBHBEIHERSE 2R 3]5“5%@ in SEQ
S Lhus (HSV). The reporter cassette includes a

mNotéﬂe(:IﬁrAg%%F}éﬁé?‘ve el ement (TRE) operatively linked to a

[0050] r epor t TigeKBP1 Poetcinepding eequyases cenrbe @htdied, frqmp e varicty of sources.

. examp] e, rotein pof.intere . . fish XBP1
For ingRp OB Prbaraiee o PR E ke A el iy, eng gobrafish
proteirs @EARWEC obfatedr froMX Yy dHniree) pucldotide edaRRS af USatomal Center for

rotein binds to e TRE, .t by.activating,th ] .
Biotechralomsc FRETRGR GNCERGERUsaT AIDGonLEn FRIRET B hepnty: sccesson
number1ENNE boSUR0S YSME DL 384D e WRDUH Ff0aR 10; 238 tH0¢0®I102,d@8Ma079983, or

ybri'd protein conprising a nutated Tet repressor
NM_18187dt Rypectivédd t o t he VP16 activati on dommin of HSV.

The rtgtR 4.5 " ' k€l feakitOa substantial

[OOSI]and ac% l\f/&a)lfto S %g&%%%%thgeﬁ?gggé%%i&ﬁgﬁcer

portiof, f the, trirstriptoycictingionractiwity of thel KBP1p wetgnoFor inftage4qn XBP1
The dysone systemis_bas e [ 4o s, nepuct |

fragmg) SPBRYHY AL Y BHIT £ IR AL 7 Hat bV SO UR: &ffor of the

ﬁansc%ﬁﬁn?%at?oﬂ agM@tderBmgﬁ tef[’tz&lsmﬁip;cbhalbn acﬂ'd/tesXBPI fragmtents can be
uncti onal ecdysone receptor, and a.re er. c .

selectagh b RS ABSan 1828 SORBPI% 2 ST FUB B GTiF XBL1 Hbgment is
operatively linked to a reporter gene. In the presence
of an inducer (such as ponasterone A or nuristerone

we399R) . t he ecdysone receptor bPnds to the
ecdysone-responsi ve pronoter, activating the
transcription of the reporter gene. [0065] The
Rapanycin system also known as the CID system
("chem cal inducers of dinerization"), enploys two

. s —r o

o, .



[0067] In another exanple, a reconbi nant expression
cassette enployed in the present invention conprises
WOEEQ6HEBSBIO. 7. SEQ | D NO 7 does not include anyPCT/US2005/031081
cl eavabl e intron sequences. Expression of SEQ ID NO 7
produces a mature and functional human XBPl protein
selected(H2E4Q drDitd\EDihly. to Getivente the dlanscciption df gegs dorgestreathgtom an ERSE or
encode SEQ ID NO 6 or a functional equival ent thereof
UPRE sg@¥0¢8- so be used to prepare a reconbi nant expression

[0052] CasSefd Shofer EMBodiMERN ATES protéls B a Bittdgitatly activk fragment thereof is
sequences may or may not include jnt regp?s Igt é)t her b

used to n@nwabhegwg@cyﬂ@m@&m POEYBPstiim thy host odiiot AEFC Exfippsgiembrane

protein g'}l{ézggrg%mdeg A& RIRF ASRLRANGRASR iR MrhayYAd d dYtdsbRe transcription

Invention conprises SEQ ID NO 8. Transcription
transactivatlon damsinat Upnn iR SEEs) theNot@ole deme of ATRArS Algaged off and

o P D B P MBS OLED 1ty ot

downst@XRITIIR gerits. A boakyi tva it TRéExpotes:s hove s sdentifednphoslEdATHOo and

AR A 288 SRS PR oD dapae Ao Pt So Gl Sipfed g i bzip
domain&lolﬁem?ﬁ ¥SURE Geibnded Ghr RuriiCinOude, dlidel, seictdciea AEF6 proteins
otl

nucl e es 1-1098 of SEO | D_NO 8. ' ci.d resi
have FpiTgsGeOEQUTRENML HEPH e Mha 2an A TpEEeE Pgéi’gﬁlejzzzo&
]qudﬁgﬁﬁthe majority of the |eucine zipper region of the

uman ATF6 protein. This ATF6 fra nent_has_been,shomq )
[0053] t 0 be Similahy o the XBPH iframeniy camlaygd Hoihs inyeptie gdiplqgically active

e ta : i ti A ription activation
tregmepl Gt A 1 ruh s Wt oulitiy) i B e MedSaption
activity 3T fhe pactiv/etbd SATRSr prowih br dmoptosdlisdemaipe ch erolegigally a@ive ATF6

be used jn the present .invention, [ 1
o35 dS G BT T R0 SRS PRy of
fragmefi6 Gt @mitSHRO thesctptivh of Boms @oXBitteanry frokl B FRBE siqnencean

be sel ected such t co- expr.essi,on of these protei .
00541 i t . oGP PP PR E OV FERE VB o haberone is
used td Blctcfte MEQLQH BflaprblR HoStersselid the HoRDoElk. Axamplesioif saitdble ER-

expressi on cassette can be incorpor i h .
locatedcesvyTBesghaBeroBReTBeydco PO BB R, e CREd i HEM: CRpSS, the protein
disulfd S ATLR2 PSR A8 SThREHEARS Shidhe cRarhple] B8 Ua@SEehdifs@odnterpart of

eukaryotfc host’ cel | by using a transfection or .. )
an ER engmedocthaperonecmployedat the peesentiinveptien hasra prametep frejspdacluding

LDc] IO ERE Ly t LRS! theehd terpart of
mw<ﬂg%g?Eggﬁgﬁﬂéggﬁngg%gkgggIﬁg%ﬁﬁgf?rqg éxpreggqﬁysém#ém .0
an ER ¢80 (8) cloperasimileyed éx the gssseutrinvestivohas. a promster region including

vect égcan be derived froma variety of sources, such
(mc°r§§“§§% HESNESsni ds, viruses, or combinations

[0055]t her eofhe pdsdiRfveihesso fedtawe theast of 8 URR bamigonent that is a variant
sel ectable markers to facilitate thﬁg{ 'ncoéfﬁ£at'%nrmnudl-
of an jepdageraHs MBS c &} Vatiant (i 728) Crioseoyt HER SRBRAIRLS °F Y
occun‘[n%f:gﬂh'a@_ alRNP WS 5108 brGREBRIrpIfsBEH @li®erately érpeneered. The UPR
present invention is constructed by nodifying. a )
activity ol ageamiontsdage met 'pippfr@qs@ sp,l@@h@]@f pempargh t%%w{l} SrYen de.g., an
5 A 420G 51 tive fi t thereof). In
ot AL LAt RAGE R Bt g oo

many g@bedimantsbthe maridts ethployed ohibevigesentiwintisg tetepy alslopsh 0% of the
ation effect.. Fo

. . : ohepy & _ ‘
UPR b i o searie GERBLP R ciot eept BT rotain o leas

60%, ¥0% 209D DIRLOE04, 190%, 106 1106% & F teUBR pctieis oftht eviginalfroteire In one
fene. [0073] A recombi nant exgressigﬁ.cassette %ggng fivity as
embodipersy p YA FPHYS 2 fhsgrreser) pvention gRBHE ay gierrase activity

comp;ir&ﬂoamg Bricifal RGRAP AARiraBXRAASTI0PA WIS s6thpdhehtiddnlbR selected such
|ntegrate%'| to a chronosone or the genone of a host

we7399gke| | . A reconbi nant expressibn cassette can al so be
carried by a nonintegrated expression vector in a host
cell. Methods for stably or transiently introducing an

expression vector or cassette into a host cell are
known in the art. In one exanple, the expression

. T T o o, a o -



0.5:1to 5:1, from1l:1 to 2:1, from1l:1 to 3:1, from
1:1to 4:1, from1l:1 to 5:1, from2:1 to 3:1, from2:1
wo 0004/01888and from2:1 to 5:1. The first and theCHESNH031081
reconbi nant expression cassettes can be carried by the
same or different vectors and driven by the same or ,
that the e:icﬁrésefoﬁrur apivation ef iewhiiati ehbanees the secastionct adiof tramsisptied protein
rengt hs hi one exanple, the pronoter in the first
H“hemFE€§ﬁblnant expression cassette has the sane or
[0056] si mi | fe Shi@NGHD séfichdbabf b atilie iS eabstahtinky Gadniicand that of the

expressi on W573993. 1 5cassetfe, and the r
orginal poiin. AR RSRRECIE ARG FULBHURAAL S CHLE PRI g 8%
90%, 95‘% ?4 99‘%2%1@!?a1 Qg ﬁe‘ﬂ@e %&%ﬁ%doﬂ ﬁﬁﬁ’lﬁﬁfyn@nﬂle Qﬂﬁg&fﬁl tpeotéif. t H@uence

east : -1, oOor nor.e.
identity [o@ @Yﬁ]mm t@eietegmmdtbm ‘élﬂleb’r‘)ftfh@h‘ftﬁseéé 9pe prRbedife, sequence

1dent1ty fou Flfrtﬁﬁ%’gl%’alg Ieiqa rrr’ugéd L?SEH Cs%iq{;eﬁﬁcl n%%nﬁé??&l o68thiS SAR1B 8lgorithms

rrnmary
for this wlpbw iasludd ey are awt hllnsted tve Basit Lecal rAltgnanefg‘é?ﬂl EBhAS hadescribed

e B

BIOL., ARW4LA5B G 8709 the SIGHRORI sTOMydds antLblillgy ColmiTEOARPLAIRIOSCL, 4:11-17
purification_ are known in the art.

(1985), apbgefiThrarie A0ALyRE. 1RS4EDIE EPRRUETEP Y2 herats ﬁgl“f’ﬁfe 8y, but are not

Jimited ' @V‘%ﬁl{ te‘ms%f JE?JH?@' kARdehy SNCEBX amBh A0 pratidddaby EDNASTAR
i an ce S |nclude but are not limted t

(Madis@hi WBs ench shesGerretioy SoyppieHGrowe ($S0) AR PrgFi (ﬁeg%eman-wench
[ 9 . . . .
algonth'm%n e}io’r Cl% {va‘f’eﬂr dgrgm%n% ult ShibSy méi‘g 9§é?le(r Coﬂy?éﬂaﬂ:? f6i€dpening

ecte rcan ype [ ture ectl on
gap in Oidaoiihs asuehdes g3 it ahd farrextsedipaithe gapsied). iSimilay amino acids can be

cetined g ane PRSP AR BRIREG HAFCETCH' O Den”pr ovt do. desi r ec

[0057] POSt - NGt memas aredafailalslt | fon preparitghe desipatds yedant of a UPR

protei ns 0077]. The hos
compofsng BN 1R FEt By B i P B st 1,2.3. 4
5, 10, M‘ ro(?li&;}e faShd Aei@fsubstiutiohs, MiRletions |nhsﬁrt10h§1 dl‘m‘lll)ercm&hﬁqatlans The
y brid cell enployed in t he pres i nvention i o amino
substitujione cait bel COFeVAYhEr B EMSHYTICel ‘t‘%ﬁy %n,Sta‘é"eﬁ’aﬁ‘rﬂ%?W*’aW
- acid sug)?‘t hilidor@2dn @e (iﬁf&i%ﬁéd Hﬁpﬁtp%teﬁi%%ueﬁ@e @ithowd sipreticaniily olianging the
astoma cell). The animal cell and the d
structumdmwglmmmatw of e proii. HPTERFRUEATFRHY Fibsttgigns can be made

on thesti%gl(s: 3im @/W?ﬂo o Vﬁe, %Sfu'bﬁﬁ? Hyﬁ%ﬁh%l&ft}e rlﬁ/ﬂiophlhmty, or the

in the art may be used
amphigitoe uecerehgmhe cesitaks. s Forﬁmet@,ecenemswgtwemuaq @mdbqubstmt@ns can be
not limted.to

| ectr Sio r [
made JRong. amlﬁ(b Ia%}gst Wgﬂl @ﬁ%c ig‘a[m E%C%o ﬁ)qgﬁﬁgo@g]ofr%% 88inine (Arg or R)
and hidtidGR r(HisrbilmI)demb asids gzﬁth @agﬁ:sk}ele:hma:} sheh asrasp?tiau aad (@ﬂp or D) and
i ncorporated into a id.ce ar r. aft
S, ol 8 OB 858 i s e

or N), GiRafsht ?GﬁrH%Qﬂ' BGHmB (REQSre))] nﬂ]féconinet('fhle@{T)Q aml iyeosme (Tyr or Y); or
|ncorporate 'nto a mammal’i an cel| before th

amino fagidewitnetpolar sisa cbting endh asansd AP ah: BXEge §f Qﬁwahne (Val
or V), eu%ﬁl%r@n& of" )“Egtéhéi[;)é’ r(ffle 6P, fnla%rd BS PR NfRnyl&lanine (Phe or F),

can i rst nsfected or transduced
methioatiteh(Mee 60 M)! trgpoplexr {lgsei Wi oy ewme( €yston&d. Exemgles of commonly

r ot el i nteres n onponent or nodul at or,

used accﬁgsﬁlg? FURORS A%t husgr gegﬁ%erﬁggl | . Other procedures

can al so be used to prepare hybrid cells of the

present invention. [0079] In many enbodi nents, the

cancer/immortal cells used for preparing hybrid cells

are sensitive to one or nore selective agents. For

i nstance, the cancer/imortal cells can be sensitive
w67399310 a cul ture medi um cont ai nilng hypoxant hi ne,

am nopterin and thym di ne, which is known as "HAT

medi um " These HAT-sensitive cells are fused to cells

insensitive to HAT medium Hybrid cells thus produced
are selected agalnst FWT mhlch kl||S unfused cells.

——r £ oy o o o



interest. The expression vector(s) can be transfected

or transduced transiently or stably. In one
wenivon2ssent , t he expression vector(s) enpl oyedPCT/US2005/031081
conprises a first reconbi nant expression cassette
encoding a protein of interest and a second

r econbi nant Teblpn e Eshmapleoddsane Acdrfvbsiitnipng UPR
conponent/ nmodul ator (e.g., XBPl or ATF6). The first
and the secorid expression casseltes can MMomaCensecvaliye
Qn@n@d%@ldﬁﬁs di ffe%éﬁPPW¥§8s§‘ WHRY, can| be Sitistianiony

IheAr%?S |rferent.ggpﬂ81§rs The nmol| ar ratvglof
t red

t he ombhinhant nvhrodcunn cassette—over—the

secargR)econbi nant exﬂweé@moﬁﬂcassette can rank® for
exagiéw)rron1no more thag,0.1:1 to at |east 1gyl.

4 oL A Ia la.
[.0Q exanple—the—prorpter—enproyed—by the

flrémpﬂBconblnant cassett@hhas the sanme| or si By

strg as the pronotegep@pgoyed by the secon@er
Fecof laht-—eassette, u.llu thernotar—ratiyo of the fiTst

recﬁﬁh«ﬁant classette overAt$the second retombi nafith
casgg}&g in the cell cumhyugaranges fromO.5: 1Aﬂ@
~Arh Ao ‘

at } 4
SHcr—as—at—reast I, 571

nnréﬁS@ﬂ Pharnaceutléﬂﬁcﬁﬁ&dﬁéﬁﬁ ons [O)R?] A Arg
therg@gytlc orIﬁaovﬂywaguugIm®Qﬁ@tﬂwmboduced byet he

present_Tmnven o car b Lo, prgpare a

DhalLﬁ‘é utica ﬁBWB’(?E’r Gt T?“int{?ai f’tf‘ﬁi_’?’ DS at mgm__gjl_l%____

pat i {:Pr an| deg, 1 A Diwaaotvbrisdicid, Slphar maceutyysal
S

conp ion of the presenfsinvention typically
|nchﬂ@§@)an effective 258 P, ¥ a therapeutlc deu

plupnylabllb proterT_anu rmECcCeut i cal Ty acgeptabl e
car P AL ) Sui t abl e p[rglf’éé‘&’g} fA‘i [fHI accept abl e_:i;ggm_e_gé__
i nclpglepysol vents, sol ubi | Aters, fillers,| stabilGlyers,

bi g absorbents, €54, PRLTEring agents,
| ub&ﬁ’&gﬂt cont rol | Qd?ﬁr % XE\IQhI cles, dil ||ar:11:h£
nurﬂtfy)ng agent s, hunecﬁbnts Iubrlcarts dléﬁér3|on

atings, antl ba rpal or antifun aI a ts,
i an m\pﬁ?;ﬂ_d_%hcnr pt i nnofrﬁ t@. na aoent g gpﬁ]

LINLRLAY \,IILO, a.llu LIIC ||r\c,
t hatTya¥) conpati bl e vTrphleh'éﬁmﬁ@reutl cal Phe
adm 51 at 1 on. d NGcUB&,, Phe SMENORALReaNd agentisuf or
phar receutically—active—stbstances—s—weH—=knmownr—in

the art. Supplenentary agents can al so be incorporated
[0058]1 Nt O t Ofhef ABRASIet ardtho z{dﬂpgﬂﬁstlﬁa.tlbh:abﬂf&(a&utba: altroduced 1nto a UPR

conposition of the present entjon I
compofgHp Eot BHIBRES BREOAFIPRE S b Puaaegrnio 3 UPH Erifoncat o
mcreas%dﬂ% o ﬁith%ﬁt IR anfK @ Rk GRcOfanlifM bEi8 RbstAGENY) Sdahad Bifroduced to

i°ncl ude arenteral, intravenous, intradermal,
increassdiyclatreave thed JPRoetivity iofi AIPR: opwonentansder mal , rect al |

V67399 t lthe RRGFBY s that can bind t
(00591 i 1yi B ardgit}oghﬁgﬁﬁé%{%gﬁ%ilgoﬁ %qu‘fé@ the lg% g @%fﬂg‘tdl So naI csan ind to
the UBREr dneERSHt sehyemes iofifphe host PcﬂBSS]Th@@l polypaptidess eitber alone or in

suspensi use par e ral ,_intr
combl%?ﬂﬁ’éuf”é ?JtF]ingsé’t i°Bh @%mlnn & utaans‘?lﬂj%o Falbm%r r%% activate  the
transcSHERQTERY g‘énes&h@cth@{/é ihe UHRR/@ER SHmbmater vapias. f or

injection, saline solution, fixed oils, polyethylene

gl ycol s, glycerine; propylen col or other
C.  sRaedmehinant BsprosinCasgies pll %?Eﬁ S agents such as

[0060]b enzyl 4 b‘b%? bec! fnbﬁﬁhp ¥p r%foﬁb@a@ﬁte %ﬁl@éﬂ dianihe p?éé%ﬂt invention
as ascorbrc aC| or sodlun1b|su ate; ‘chel ati ng agents
comprises h peseie todihesrauémmniopere@valnlivkedite a A¢ mefranglatefl svelalqry fegion and
as acetates, citrates or phosphates; and agents for
t he adjustnent of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such
w67399%5 hydr ochl oric acid or sodldim hydroxi de. The
parenteral preparation can be encl osed in anpoul es,
di sposabl e syringes, or multiple dose vials nmade of
gl ass or plastic. [0086] A pharmaceutical conposition
of the present |nvent|on can be adn1n|stered to a

L, g - o N N 1 I s [ T



cases, therapeutic proteins that exhibit |arge
t herapeutic indices are selected. [0088] The data
wobaiocaiozssao from cel | cul ture assays and ani mal BCT/USH95/031081

can be used to fornulate a range of dosages for use in
humans i one enbodi nent, the dosage lies wthin a

a 3’ untfaasiged rémlatay hredgon. sThMmomemdmg seqfiense icoe he 8 £epginigsequence, a
| east 50% f the | a r no

cDNA SE@IEnes, .y Omea @%ﬁ&j e?‘ U egshkflh kéc{u%lﬁzleg range

[0061] dfepenﬁi Ree L@ﬁﬁbdhﬁ@tdemg@nﬁlﬁmﬂ eppdssige ceassetie tindudeuaklk of the

of administration utilized Q089]. .The d e r.eqgi
regulatory) ielemeatsaRfispssr't Paf1iesh s GXQIJWF?}%? dhit Fre aF‘ggE"t?%“ Elfathples of
sultablepﬁo%&%‘?sﬂgé/d tr&ﬁnﬁ&?ys SiBtychts VRBIHS pr6@biehe e@xﬁa@em nnedthbyKozak

attendi ng physician based on vari ous facﬁ d 1
sequencas tBxemalst iof murﬁale R uptrassieied regaton elemgnts Aag enylation

sequencge e?rs %lt’ S I s s rptlgh/ﬁgl?sfaﬁron ﬁ%ﬂﬂﬁbrﬁ Neqndde. Si-;@éétléﬂ dof suitable

eseve ammat 1 on, time of
promotad,nérmaﬁders;tdr mnhera'ﬁghla;tmtyeclembmtmf@taan fem’pm@ passaitgels a matter of
t.
routine 'df.ﬁlg) ‘gftglal ¢ Eeé/e 1&%{910 (I:ll 1§Qhrﬁe%r§d£%apg §1tlc¥hfa%%1{?§h&§e are descnbed in
the litethRi€e HRISRe bilbble ﬂﬁaSg(hd:oﬁM&ifmﬂ spmﬂtessel ect ed tinme cou r s e

until a positive effect is 7399
(00621 Subs e BERRERY, SHARE dHE AP EFHE AEMEE0ED 1 s QS g faducibl
promotlaljsm Thdd r@nbteielan BahdoRERRIY R I&t&&bg@ﬁp@mﬂb ﬂ@st cells. In one
Increase’in effect while takin |nto acco é de. but
embodiatbuk pstised-speeifis rrometenisPsappewfably BYBDTP ngf%@ tegsringlude, bu
are nol, GRS, H08-PEcilD rBrB bR, bl_y/mBﬁ&HQQé(ﬁﬁ@ﬁﬁ&ﬁ&BﬁmT Qell-specific
di'sease progressi on. e pfogréss can be nonitored
promotbBy nﬁxamppeel,ﬁc tproetersy pancmap—smclﬁﬁ ]pr@mopqq%@r fgpmmary gland-specific
promotg?arA ﬂg\fe Oé);gpen%/a@és éi%‘%ll%éc{ ﬁilo?e? Ahy SIS be BedC lA gécﬁfﬁbomant expression

erapeutic or prophylactic
cassett@ he¥ifs A tsud- E}ieeiffesdr dmalopﬂnsnﬂalhegmlmed odernetdr fan be ysed to prepare

human or an eI|v it
wanse oy sEPER) et eRgE OB e PhNERS e syt o
be prodchﬂ fnegledife tidub@) ore iR deuelbprastalatagels) ofdthe transgenic ammals or
lentiviral, adenoviral, adeno-associated viral (AAV),
plants.her pes V|ral alphaV|rus astrovirus, coronavirus,

[0063]°" t honﬂlx%ﬁeﬁ"%mbgéﬁ{éﬁﬁﬂnr hducibIer XpYesavh fsykdem is used to produce a
parvovirus, pilcornavirus POXVI rus,

ogay | rus
proteingguterest, orlaj [&% eprapngaie PratSyatems ﬁ?@ifi 9, include, but
are noﬁ%tea 22 ﬂut%eTe't' ﬁﬁ/gfff sggtexg E@Gﬁféoﬁg Epbteld, aﬂ@‘f% Rapamycin system. The

del'ivery vector encodes both. the
Tet-onfufDtyatem of based en ewo reguthtery \dhmentsidsrived fromcihe dgicgdineg psistance

Iator f
operonqud{n%g ncoélﬁ"n[qﬁ ESPOSOn. eﬂ}lg%g&% 1ﬁégtt?degel ?b&%ﬁdﬁ@m? alreg\ﬁat(n cassette
and a $&ottsr Sdsseleheln dhy SEothn tof ahkaII‘etetﬁf gstem, Tthe rpgu&ﬁt(m cmssytte encodes a
interest and the UPR nod n,al be d \
hybridpyoteRecompriig ac'g?qrgprw%éﬁ:tﬁé} %H;F%? PENTE Vet ‘c’)ar%sf) c%{én%ﬁl of herpes
sunple%exlnlug ?HS! a"f’h@?ep@ﬁ&@d@s%ﬁ‘@ iricTud¥d ¥ Get-Bdspensive alement ()IEEZ)] operatively

one e odi nent , ceII-speC|f|c ene eI|verX % g
linkeddp e repop g5 dl"heorppqrm ERNgLFEN ﬁ@c e, for example, a profein of mterest or a UPR

componelgﬁrﬁg&éitbfl B RMYEAEE o 1Mu9$rede% Qfetréd%lﬁ’fee&t ddxycrlilB)Rthe tetR-
or into the target cel Many cel |l -specific
VP16 diesin pretein/kings wethh JRE, klm}qy actwattwe the trarsgriptine Qfhgirepgyter gene.

In ong {gggﬁd&?}éen'getlorﬁ;sﬁst I 0{1]16 6 liag%lre]c%]é%ﬁg glilcgﬂgscg h%bfrﬁigﬁsﬂefn' domprising a
mutat@Thdt @giRestbr (HBER) thdved €4 the 8PP activatibne domam P BNt érdle otetR is a reverse

conjugated .to the enyel ope vec
T e indaped e g R fie bl of et (i toracyctine
ordm§@ or This ligand can nediate entry of the vira

ector ‘into a specific cell type. Antibody-conjugated

we6739%.} posones can al so be used idr delivering gene therapy

vectors to specific target cells. [0093] It should be

under stood t hat the above-described enbodi nents and

the foll owi ng exanpl es are given by way of

|IIustrat|on not I|n1tat|on Varlous changes and

o -




DNA replication. To select cells in which both dhfr
all el es were nutated, Urlaub and Chasin, PROC. NATL.
WODAR0288 . U. S. A, 77:4216-4220 (1980), perf oraEUS1008031081

‘mut agenesi s and selection in two steps. The sel ective
agent used against dhfr+ cells was tritiated

[0064] deoxy Thé BrdysoneTyyisteais based oo tyamplting indvgtiangiypienyip Lretophila. In

Q r u
one. ortf; & b’ BERLSEPick ol Mol I A0 8 FGiqual codysone
receptolNAd rEfppbit@scasictte oﬂnwle n&ludas tu ebdwomaahrelspomsug ipdometer Operatlvely

process for h DHFR | ess dhfr - qut an
inked Gy epTB 87 o1 EQTPBRAIE *ABRYEh CHINE TRERUPREry Scygfserone
A), the 8t séfdUcepic? batds @o e e&ﬂlysvhél&spdhsivb Praias tilGIﬁfa’@tﬁg the transcription
triti ated deoxyuridine. Sonme dhfr+ cells as well as
of the repertghgeRedef i ci ent in sone ot her enzyme necessary for
[0065] ¢ he i RgQr gﬁﬁgﬁ?r&yéiémd SI10X YHE S b ehel OLP s§¥ (FBRY¥mical inducers of
survive a mut ants may be di stingui shed
dunenztae@amsenplhmmm chigresib | peoteips.c Jrhgufisst elimedg grotein includes FKBP12
fused t? ﬁ‘ﬁft‘é ! he lg‘lalgl txgtllﬁl?ds tg%pﬁl\ﬁﬁlntte%loﬂge el@l?ltgntt h‘l?}f@ ééb&ﬁi chimeric
qU|re exogenous nuc Ides for growt
protein[ifé}&kkk HR[AH fsed tor astralﬁ:ﬁ]m(mﬁl stivaon dmaas The @Iddwon of rapamycin
cses SR SR S TR 1 R e D YBY 4EBEs 5 B o e
control A%y H&] m%dammmﬂu ated deoxyuri di ne in the
presence of mhi bi ti ng nmet hotrexate >?§ f@ "
100661 1 501 atle @PepPHESNytT VEEORLIBRD SRIBI L) TGy sy fhepresen

inventi Rty 1of NI tiakcrifion off S8 IIBnNotsJ tdda@dsla/ﬁbtesphced
mymm8€%8ﬁﬁ%£DHggyln t he heter%zyggte (3 d-), bSt not

humant P Wb g SRestregs: agtirpics (IR 91@@% af§e7Gm§pR g Ron-spliced
mRNABD'_'ERlsqF%tf on'delide ﬁﬁged HEN A gﬁﬂh&g a thhiuhe24ROLAGRRNIURBA] BRtein, the

ue of this i1 ncorporation, (the d+/d+) cells
amino umd gequedce®f sdu@gaqutechm@E@tHS/N het erozygotes were

[0067] Sglolel f‘é ﬁtvr gxamapn a rec&?ﬁtﬁ nt e% gs?orp Eas§éiee§1ﬁsdlg§§d in the present

ion 0 VI ving cel
inventipf &ﬁtﬁﬁﬁkesVSEQelDE NG5 g OB BQ CIE) INO 7 ndoes lnlsiBitfplmsany cleavable intron

| ated.. UK furth
scauengmi RS PES P BN P GieEL e Ty P Rl ol RBPL protin
(SEQ #9O¥4).i dDiAer inficléid eacﬁb@@lne@e@fthat/naicodéhsmum/m Acpr a functional

colonies exhibited triple auxot{) E"‘ for ‘g’e [l]t i
equivaieph At eAnASC bered IRy RTPRITHRICONR PORRt S BCE: @R fhe invention.
These Ht?b%i@ﬁc?{ﬁ’ Se u%e@ﬁi %r ﬁ"x’é? hb¥ ihd10dk Thitbss drlottRel fen@vibIE saabices.

Wer e oned o be deficient in dhfr
[0068]act i Vi lnysum.aamygt gxamplwer@e@hn@mo%vrwwsow%? rPryleted in the
presenp Yt reht%nz% yﬁ‘ﬂseg % sy Rat TIaB?crﬂ)'ﬂBﬁ a4& Qﬁtﬁslgﬁ&‘l BPBEQ ID NO:8

0SS Tearrangenents. his cl one was
produdéetshugtaﬁtAQIF 6pX&kin, tl{e(aﬁ@mj acihseqmxiBe pf w@]ch is iflpgieated in SEQ ID NO:9.

[0069] g ﬁ gre ; c Eﬂg gxea)é?p %gr%i%c}éﬁl a2 Ec]feylét; Qg#?rﬁecﬂw r]% )l%gec} n the present
1nventibﬁrd%nfpﬁﬁésda hQclbie @eNsdqygice antodisd aminar acid rdshiaeCHO6KI of SEQ ID

cell I'ine fromwhich they were derived.. Th
NO:. ASCRIIBIDE of T BIGIES A sHIuSEos Fr BRRRCHA®o 1 P O SRQ TD N0
Amin Qc%‘ r&HUEN 386 bY SEHUEH RO:-&MRAE ARt dntied basic 1eBbA®Ad the majority of
andl ng of netaphase DUKX BI | chronpbsones denpnstrat ed

the lewchatzinpRereBigroef Biel hugan ATEgmsoteino Tiais AEF¢ {ragmepe §as baqa shown to be
capab o%%g'g 'tlillg 2nd %&s%ﬁl’?ﬁeééﬁf akes BRG] | FloeMBroRNGELL, 10:3787-

ore-auxadtrophic glyci ne, puri ne nucl eosi des,
3799 @9eb)t hynmi di ne. Thi s DHFR-deficient phenotype of the

DUKX BlI cel.ls . is the basis e
[0070lysed f cpﬁngnarqt SHSPRES Sl?cofhélgo%%ﬁgantgﬂﬁé ?Ot %L (féh{,e%n from. non
humaiPgREiB FhnBXPIRISEDH (hd RefntiHvérdiion. them@tethdeSXBEﬂ)GBB]l"FdS proteins of
sonme experinments, the nediumused for cul turing DUKX
WeT3%B| | cells did not contain hlfoxant hine or thym dine.
Wt hout di hydrofol ate reductase activity, the only
nmeans for cells to survive and replicate was by the
suppl enentati on of nucleosides in the growh nediumto
conpensat e for the ceIIs |nab|I|ty to rrake them




desired gene, and are likely to produce the desired
protein. By w thhol di ng exogenous nucl eosi des after
w0 eca@aspss8e i on, only cells that incorporate a VRCI/U82005/031081
containing the dhfr gene will be able to produce dhfr
and thereby survive. The survived cells can now
rodent opbuhdmmﬁnalrspeaimanéad usedst Bliese XBRI o ddiF611s0tgig G pe sdhestpd such

vi.rtue of a bi.cistronic. ne
that co- sign, GF {kﬁ:éf: BFfEgins ?Vét plioﬁe ég ﬁng&g%’é’;@% céf@? t&e%bfde& the latter
protein ih Y HosCliéds. Messages when t he genes are on different
plasm ds, which usually co |ocalize on.the
[0071] dur i ) TecOMPHIREF FPEGSYAD é?ﬁé‘?’ﬁe cafhRe PO HS Cl{sbggéz;@g? gg variety
of meanp | ﬁrc'gﬂeqa?nboairﬁé?ﬁ 'a%cdﬂilﬁne&@%kﬁe@fondﬁiséﬁ@Eﬁhtmdmlcﬁgmto a eukaryotic

smd to cDNA-contai ning plasmd can etﬁh?nc,?eﬂéone lud
host cel]ahyl Usirteye transteetiosoer trapdustion sectio Yesior Wiehe 1qrdhis sprpessnciude,

but are r?‘u@ BLy td; 11{ %t @é&ﬁ?g}gsmge\febtgkse L Di¥acMiokirtke e@ireddionOVedtors) or

Pren ene an erefore reversion to a
mammaliid expresion otgtps. |'Ehemtom ean bPrvies vedsfyen i \ericlyRf sources, such as

eplsomegg Iglgs:ni}gsdt 3]&1? rsg \é/r Vgotglg) %10 X QR0 YSh 8ﬁ Qa?sbg CRedBvectors include

Y €6 suspensi adapt ati on
selectab®f thMibrs td- ﬁ@llll%ﬁ@ﬂlleﬁﬁmdb[’pwiud@hﬂﬁx thedioktscellss cul ture

remai ned dhfr- for approximately 154 cunu
[0072] popul &t i@Bethefo %p?c{@ggtg épfﬁco’#"t?ﬁe{tt ppression. J:aa?%e(lgté n?ployed in the
present Wg@ '1§{3l ggﬁﬂu%ﬂg!} Gy HRWEYIAE ,anvhiRiogéroas e imtthohostaslls. The

ependence on ex nous nuc{/eog 101[ Man

endogemuus 1590e CRD,engodshe Maetyisi @f Fierest I gh Uhals SRVPYERY oo Y

portlons%m B& A& c%tengﬂst nb e H0idcHiRAaD ALMBR: 4 destred iegpretsichant regulation
crease € average grow h rate of these cel]ls. 1

effect. Bt dnstance,htbe dhiginal pﬁ@@@@ﬁry}f@m epdegespysying qeg be replaced by a vira

t ransf ectjon cation strategies, a
promoterdp IRFFPERC & re%hogﬁg‘%‘ gﬂﬂ éﬂet ed DUKX cel | s was nade
[oo73] af ter AliiBor&bﬁElD exﬁmssmseissdme%n be inlcarppentas intpaphesy c¢lbin various

W h 7
forms. :qgélgsta(nbg d’\?]r%c[eu eeéﬁrlés enc?c’ass%gtax\%l §§ 81( elgq’aéé% iéngd'lhtcﬁizilbosome or
the gerdhft 624 lh@éi cefr Qﬁ&é’c&ﬁﬂﬁtﬂmt eﬁp”rekssamecamfte caedlsp dbeagarrigdaby a non-

DUKX. " [0101] Non- apt n
integrated m;p@y%(pxg VEAT )@ea 1\/{;&8 Cs[tﬁ ﬁ}é ogt p}@e(grgdyomhoducmg an

express\f(?tF%gLof? or NR&&reihts a%@trc%ﬁ%ke(l&o% iA tieeire raloog exmn;@e nilge expression
r are achi eved, each new c

vector aUapsety iSGnEREpTRied dnig| Blérﬁﬁo&ﬁneg Pgmel'lhosﬁ'ﬁgf E& éﬁtg%ff‘il Gpfegration.

n teay8! tHeetteSlok Secombination
Methmgsf% gllatfo} ?lﬁy&)hﬁ%rge%?%& bwat%%llg@cel | s c;n be gl sgcom e
systemu&émoasddsmsbedaeﬂ $ Tratant Nom 9650 6r33 112 680 PRI

[0074] g:lr lspS) flitnglgy 3%1 1m%g%§agé%g§t$caﬁg QH%ﬁ'eetrédTEelﬁ%@ t6d HRJsént invention

e peti aptation to serum
includdsT(Epa SiscRENSbiM! grmetsionastette erwnding o Prajeiniof interes png(2) a second

shorter. See Sinacore Bl OT
oo e ST 5 BB AL AP et or aTro

The ra{15‘ gf‘@l% k@ RifnbERoSthe GEs ré@ﬁm@h&ﬁt@;ﬁpﬂ’em @ssettt oBiRBe fotal Rymber of
Cell s [0102] pSMED2/ XBPI

the se@n@t@fwvmxp@éfﬂ@r P Capsepe i 6 CEDETRER e (T SGUPRIEG LR Ho more than
efy WP R IfRES 0L to 5:1, fn
o1 GAGEEILE O St SHEL ke w51, o

0.5:1 toesct,dresn aﬂetodzrl vim byl @ TOMEQpR ditdedil, B By b 241 © 3L,
from Wﬁ ar rdrﬁqrg% 51 1 T&}ﬁ%st ﬂ#{h%%e&biﬁqgooﬁ%%? expression cassettes

rowm h nmedium for the
can b& @Arhéd B@fﬁheﬂéaﬂféaorrﬂiﬁbmn‘( @chlm)mds dlp@ndneﬂxﬁ@dqurmfferent promoters
nucl eosi des d 10% FBS (heat i nacgtiyated
whichdrayg ths &ame & n‘g oen; seengths, /1aopg Fome ithe /%omp%p% the first recombinant

expres%@gbﬁ%)ette hAR Bl anfedr! sEmilviIs@ehfls Bithbtin Ced éecdn)tBﬂeSoerhm fexpression
I'l" Signaling Technol ogy, Beverly, MA) with the
w67399aKddi ti on of 400rM NaCl and 15 Conplete Mni (a protease
i nhi bitor cocktail tablet from Roche, |ndianapolis,
IN. Lysates were taken at 7, 24, 31, and 48h after
transfection and run on a 10%tricine gel, followed by
Western bl ot analysis (Figure 1). The V\éstern bl ot

T r r Y



(5-2, 5-4, 5-5), one 10nM col ony (10-3), and one 20OnM
colony (20-10) were isolated. Cells fromW73993.1 2
wQemei2gs8d ony were treated with (+) or w thoutPCFPS2005/031081
tunacymcin (Tu), a chem cal known to cause ER stress.
Lysates were run on a 10%tricine gel, followed b
cassette\i@tiRs ratiblobtheanial sentser OF thypufitet r2onthinamg cassestsi to the total number of

pol ycl onal antj - XBPl anti body. ! t Uz,
the scof st GERAONSAy Yoo B i 3 B RS T Bl T Hat 5P Srmt ur o
[0075] XBIP: iGE déﬂ@tﬁlkdﬁlﬁlé i':;)fl BHéBﬂes?t abtbﬁtimxteihblugél gua'mall\lneplatlhgells. The
cel s were stressed by reat nent , ,
host cellsspEbe cBIAPE! ARl T8 P@Iﬁﬁﬁ T PAOPLEYRER pfhsy gaplso be cells in

transgerit Af 1§ ¥ Plan®y; 4Thé Reledfln dOXuiABR Rat @8l bnd GHJIIRKY) culture,
cel Ines . Conditioned nedia call ectgd 48h after. )
transfectiow(fraisductioon awptification, GereaningoprOATL PAdYRYC, FBY | RiEgation are

Ko b%—‘ é/\ééétern bl ot anal ysis. The Western bl ot menbrane
ownifthedite 3) was probed with a mouse monocl onal

[0076] ant i - B\VRme anhbddimgnt the2 0.09) callsi erhployadoirylthe @ressat dyeption are
ith BVMP6. The secopdary antib . e Chi
S S gL ARG S35 B0 e RS Chincs

ase
hamster( iaBPAENOY JdIe, Héloksls, Ca@b ek, a9y ellsEGYRL bellseandnothprgyammalian

3 represents separ e [ nt .for a-«r.es t4 .
B R
it is deshable %%Ex%dh& HBRbeusit 8Pp@pRAhdticiprsteias etivaginaa]lsivthictbotidn provide
and 10nM MIrX th

) an i n parental C§||S., 0106]
desired posEppslptioraRmedifigaiionp oB ICGYRESSA PIUFPRFC protein, was

al so t . SR Betsdod ifveXRI cafitablel R 18MEd cells created
[0077] par ent’%@ﬁ%ketﬁéﬁ% ié{rﬁ%lg?&%ondi ?i gned reredi ac cc?l I ectl?gl 48?11
througtafitsien off twes beroreoellser b many effen a bybrid pell paplgupd in the present

. .foll owed I y Si . y i
eSS Dl 6L cBPALY ok T ESHPER Dl mers
cell (e. (g.c; ﬁaﬁpél&?d Yr d)tasugngateﬁbi iht fantweal gel:l addl she proeeriimazosial cell can be
) The Jackson Laboratory). rel . t
derived ﬁmpﬁée ﬁad?%?qe{n)e;s. o ﬁ%?_%) %I%CTNFC clarhvleég ééoe glgggeglt \?ﬁEL&B %1}’ n".iet%md
Kknown MT YetaRafayl Bt vSHOoRdce Blbrid cdixalése nbthods instudiesto arsfnot limited
Transfectjon, Transcri %t@L)’% a

to, clecrofisionr chamMPEAsien € to; %ﬁkﬁgg&gﬁ@%‘?‘ym e Cell Lines

[0078] 2Nd _ Their Lo RRIAA Abresdith &bdie chiO8Oib}roducdd oPedPormnd il hybrid
DUKX cells were counted and equal ﬂjgrmunts wer e di
cell beforanstfmthyusion fsiéc FRringRTes, & FCOROIPRTPPERTRY Fafete encoding a

protemg{;te%geréét 05 88 G nddiad eitd o FERnalife bA1s b¥eFeethyi el ab ifded with a
a X

magni fi cation and transfection efficiency,
cancer (Al Gxptessifix pn esegengusGEPR epirponentedrmimpdtatpy, Fenprgthegnstance, a
-P fl uorescent ¢ s if: LiSHak that
o) 30155280 e oL b Bbbobt Bl
encoddsagrofeheott inRrsf aet 4 URReddhohen ey nufdulamp, dnd themfused wiith a cancer

al | XBPl. and DUKX cel | |ines.test = . :
B e
00791 () or Irmﬁlgeaﬁ&diﬁﬁ@mé, -the GimReni@msortat agikivgead for preparing hybrid cells
transfected into XBPlI stable_and parental ce).l | i nes. b
e panerepd fils can be

are sexGalive 1oy@ngt & BOIC| WIECEYS AR Saf FErDEASs
sensitidd! tfa]c%‘i{fh} [ EhiRE Qlainih® Il SNaahRYE, Wesioprerin bin@tthymidine, which is
ana (e g 6 h™1a

ysi's ure 6). Each"lane in Figure 6 represents
knowmas SpATamedianSe (Thesn HA Trévosities cellsnarp [Tated rig AsHa fsegiiyve to HAT
. pr d. w th rabbi C ' ' Yin@REd cells. Th
et R AR5 REGL AL ST 014 PG e e
fused €&VR afeCthen Rgcedeiondésirad Gdtvgs. Fi gure 6, the sum of

transcriptional and transl ational effici i.es for :
[0080]; 5 s il PG PreSTRt pveniqn plsq fqapues HERar o plinly HyDpese ?%E“ary"“"
host cfl%ﬁﬁp bRsent ifvBhtion] NAGBOBTH Mc&?ﬁ@ﬁﬁlﬁge@fee&nyﬂmﬁt/éaﬂ:&to an animal or

0109] "Fl ag-tagged cDNA fromthe active sol ubl e donai n

we7399pf ATF6 was cloned into a TEi/off inducible expression

vector pt TATOP b and transiently transfected into

COs-1 cells. The pt TATOP vector includes an inducible

pronot er which controls the expression of the fusion

protein conprising ATF6 and the Flag tag. Cells |lysate

o Y

o s g,



with 5% fetal bovine serum [0111] Transient
expression was perfornmed in 50-m spinners or 24-well
WQb@bos8880r | L spinners. For the culture vol uneCDUSH05/031081
m (or IL), 25 ng (or 0.5ng for IL) of plasm d DNA was
m xed with 400ng (8ng for IL) of Polyethylenimne .
a plant GREWell RBowiDén tHei anle aln, margu¢mbddiments. tthe ppimats qg'ypqu@ are transgenic
. | mg/,m ol y.sci ences, VArringtaon '
animals I oY SRSy 85 G GRConchlle £pRull of st and o
UPR cdrhsdHlal@edditor3 7 Qfanydehtt anitals ak iptanty ednebo prep7i@d i wsingastandard
. P20Q5 Stirrer (Behl co) for 72 -144 holijrs bef ore
techniqpggy J& RS eqpbpdigesAhG mpnsegic prmels apRRon-fuman AUMPRA was
[0081] M xed Mot Bre@nfinRhitiGEkurttier Featites Qhinfdrdinpltuiteeel? 8Btures that are
medi a. Then the m xtures were m xed wth.o.z]g of . .
transfeqyrkogzanséided with @O Pr mae SXRAPSiPNIGYPISERscading Rl agupiein of interest
enskt f C IRt BSnMERS cell cultures, insect
and (Z)idangﬁga(%é)g% Oggﬂ%ggg)ﬁ' glr111L> %élgitntﬂa &g%agk%rrﬁ( Bel | Co) with a
cell cultaesgtplam cedlt eulmfes300ther fulturdy stitshles o ¢he peodygliqre gt proteins of

. [0312 SVED2 an SMED, r _ tablv. In
e U RS0 SRR lgid D, o o
embodirieing, Zheeskprossion egbtqa(sd tploydd doafpResly firstredonabinant wkpragsion cassette
.Fl ag-t agged aggr ecanase- Agg-2) . were subcl oned. i nf
encodingsBHOTCEL EHoN A Freen g 4GSOt PR Coty GLbifl o UPR
compoﬂfé'éllﬁ\}’/gﬁ)ﬁulafo@ ¢EPt BP1toy RETED).( Th Bist\was tisidecbanegrdssibm cassettes can

pSMED2, These subcl oned genes did not have a .
be. cantipc s FBAISFRR O GHIRIGALOYEIERS PGS TP (e, JiYeBr Wb e omsnf, gifferent

promot?;ﬁp I &thbORoRF rhifte of%RE RSeRcRhBIHMAt Seprdstidd Hasdetté Ivet M@l second
| s6-tagged Propl and Prop34-LBD were subc] oned intaq
recomtiuDiiARTassionmessetioyamangealor exsaple, &y naapgys thapyl:1 to at least 10:1.
Prop3 | ! fiksY rdcbRBRRAL @LdRtte has th
[0082] r ecepf%l lr-O%? S%%f‘@&’dtgé gyogg)ﬁérfgﬁl_éﬁ%g)w\%&fsﬁf%reélcgt ion of t hee as e
same ot [siniarebrgines tredroyeteptraginyed biothaiseeond Wpadigny capsette, and the

4The ' aci d .sequences. of P - 34 -
ot i P RIS o B PRIy LR e cn
culturel tBhd¥Ofrod0.5:1ad Lot Ssush & & Geabtalgl,at 1.8, Ad , adi, dsmB#42- 347
and a Flag tag at ami no acids 348-356. SEQ ID NO 11
includes a H s6 tag at am no acids 795-800 and a V5
D. (PthrRhcedtdlCodpbélBon78-794. [0114] | ng of :
Propl-his6-Flag in pcDNA3.1 was co-transfected with . b
[00853]0. 31y ATRTPDRHIC|or RPRRYIaSHS BRIGEPIGusad BEEBIFRimifhtion can be
used tb ?I‘e@a}é%ﬁé}&agﬁkikaﬁ -coﬁ?BQﬁ&P% freAREnPSIVEPRicAt Br animal in need
driven a CW pronoter. Conditioned nedia_were X
thereofh aAviwtreabeatical Rotpositfoneaf thnnreserd ieaen bRicaky insludss an effective

e arat.ed b - d, i | -
amounf %y SO 0B T T REBhBL R bl carie
SuitabRnphaGahdt)icallyr ecgeatio careidrs iAslude solmerts, ssobdilizarsiififfense stabilizers,

) 8A,, cotransfection.of XBPl wth Praopl. it at i fi.
binders, bs3iPeHSa PR RETE FEPpr U SR gl ptied aituants,
emulsi@ﬁ.ﬂ@ hgenks) hdidctdtits, abpiches, despeionmmodia, cbatimgs, ahtibacterial or antifungal

rop34-LBD- V5-hi s6 in pcDNA3. 1 \é%dc' ﬁOt rans%ict ed wt
agentsq isggpi¢ 1and) abjorptiopydqlaying agentateRd ithe Jipaf
pharmg&hﬁczﬁl%b%&ra?i%hl Srhe ks 8f BRIMERSdia Rhd AZ&XRD for phatnsReutically active
riven by a CW pronoter. Conditioned nedia harvested |,
substanges A2 vell-kafower inDhAatty sFHPPEEICNEY ARInES ¢ARaalse, ey insgrporated into the
SQS- PAGE and i mmunoblotting with anti-H s4 anti body.
compqs] 1é’trjl're 8B shows that co-transfection of ATF6 with
[0084]Pr 0p34 Al BlrBednticd compaditionr @l the pofsert: itvantion c@ be formulated to be
signi fjcantly enhanced the .expression of Prop34- e
compqt@gelmth,jitsgw%ld Toyte, %gfﬁgn'e?]?}éac pgeso?tr Sggfﬁspol‘fga}%nnmstratlon
includ® Pafenfiall [raerdn € Shtraieridl, slibbhienens, drall gefalafvgtteinsdermal, rectal,
Propl - hi s6-Fl ag or Prop34-LBD-V5-H s6 in pcDNA3.1 was
W6739%-t ransfected with XBPIp iH pSMED2 vector or ATF-6 in
pt TATOP6 vector into HEK293T cells. Conditioned nedia
harvested at 72 hr after DNA transfection were
anal yzed by SDS- PAGE and i mmunoblotting with anti-Hi s4
anti body. Signals were quantified by densitonetry as

L T

N fcg?pa%ble with




di scl osed. Modifications and variati ons consi stent
Wi th the above teachings are possible or nmay be
wa@eeioessad from practi ce of the invention. ThusPCT/US1085/031081
noted that the scope of the invention is defined by
the clains and their equivalents. W73993.1 25What is
transmubsal, i@sical Sand kysténicaudinimitration pIraate axemnplec hapdingiisigtion & carried
e reconbi nant expressi on cassettes which encode:
Outbya&“&PngP in of interest, and a conponent or non-| REl
[0085] Modul gbRitioRy oansuyp‘e‘n@ibﬂ@dnsw gb:€ bﬁreh%ﬁt%ﬂ)omdélﬂﬁlﬁ) or subcutaneous
pat hway. 2. The cell according to, cp@ml % B "
application ehngbfInds SredlleminaePmpeIis: 3,5terde &Pén‘i’a grfor injection,
u T56pyaeRt Bliyeol o3-ottfer synthetic
saline Sggllrﬁlo}l’g@ e|dnnaﬁgéh gélg?&cliegﬁ C(?Lfgzz%ly&hgée%:npgal dggne or. nmor gn
solvents; emtlhmtmagwqoﬂ@bﬁséﬁmaé@éﬁ@hvle@r mathyl parabegs; aiggidagis guch as
nbi na % S codi
ascortif, G e Py SRR el Ik o AT Oplen gl RlRloBe acid
buffers S¥dl BIBEARS, Qﬂﬁeﬁéﬁ dir@hespma‘(és r@dsagcnjs Behe aljustangrg of tonicity such as

roteln and wher e of th 0
sodium{g i Pt JSF0ES gL AEGHBTRAN B 53p 8L Gt S APREEGhe wid o
sod1umt}f§1@1 xRl ITHR WaR@ter preépaadodtan tRagitloadtDinhetponles aiidposrbiet syringes,
expression cassette in said cell is from0.5:1 to
or multipde (10se4z1a1sm@ded§|g|la8§elb@?sapng to claim3, wherein the
[0086] " &t 00 % 1B CcEREA cotipttiBsn 6f the Prébedtl inl@midh cambe admlmstered to a
reconbi hant expressi on cassette to the total nunbe%
patlentmanﬁlrai il @detired dosager Ar witablpidpsge mayrRss f fog pxapRle e 5 meg to
100 mg, %gma'i 4 T%j‘L &3\5/\}11'%[‘ Abml ﬁ%%toi?éﬂrpg,%r Rt §0 1ngé%§ 6b Ehgo rI?os@ es below 5

In Ssal manmal i an cel

mg or #bolve 406 gencan, alsodre- usudmﬁhanhamaace@@mi IcPEpemtion ¢aa| he agmigipfered in
one of

one do%%rrraylﬂgiggcioaesc 1];116 qoges ca% gr : Qtniﬁt alsggu@{l/ oﬂc_eAdally, once

usi ng
Weekl}ﬂﬂr&fébﬁﬁint}ﬂjéH and a cancer ceII 8 An ani mal or

pl ant cell conp |S|n rec nt,
[0087] o pr esg‘?’%ﬁtyc%{@séﬁa%"é‘ sreRceRED &lgﬁfapeugr Bfoé?ahrll °gp be determined by

standeuld HafeRbuticANFrodedi@ds\th edlt bﬂﬂr&@ﬂﬁbbﬁnéﬂtaltunhﬂal mapdels. &or instance,
R el ement (UPRE) or ER-stress._re

the LI(5EQQE)dog¢ leghal goc30% of \figer porydatipny ag ng—ﬁﬁg)% é&? c{(])se therapeutically
effecu@ecﬁfpjﬁ%ngf b g&;ﬁ!dﬁbﬁb B¢ QkRriidbdl CElel ddsé rafio dBiwBh toxic and

sai ]1.@(5)“ de includes a transcription
therapautitieffe¢ts tsrth@lthfmpnutlc xTans cge bp cxpresediptige raiodila kD, nmany

cases, {ai'rpgutg: Cps %s ttﬂa@&ﬁ‘?ﬁl{ B{%e%r%& ﬁé’ ﬂlhic@glaxg @H@ét&i conpri ses

TP on activa omal n of an XBPl or ATF6
[0088]pr Ot ei The illéta obmidi frerh ool qoltanst asg@ls|andlﬁmm¢lestudles can be used to

t ransf ect or transdu ed W t r |
formulgie 4 fnge gﬁ 88%5??9 or 1 %}n L%Ilaﬁls gl?lég eﬁt gﬁo&o@% 1?43 within a
range SRMBAIEIRY thefaprait- dfREliveiewduh at dxrasu)SO%t olfJElR lmiutalvay withplittle or no
The cell culture accordin er ej sal d

i e e R e Sy ORE R B ey

the ro‘Ré Qfgjgﬁmsgﬁﬂm%mge(pne or nore expr essi on vectors
| east one reconbi nant expressi on.cassett db
[0089]encod| e desage peeinen fordhe adipigisraion gl therappwicsprotein produced by

the pr% Y h‘?ennaﬁ_g%[@é %&ﬁ%ﬁgﬁ%&ﬂdﬁg%ﬁﬁl&% 6Ax6@ eh REkiciBitsktors such

prot e n, er ei e nolar ratio of
as the&\an@h af the gasttinpthe site o6 pitholagy, thx pavertyi ofrlizeases dier patigiftes age, sex

aid at | east anoqfher .reconbi
w025 e b o B PREh G RBp R GE HAPYSSARL ot
one ekfhple, Caikiebi® oR GiGedtal1 gdﬁlﬁn@ﬂaabmSl itiatéte nted rlosa wvdhohells | minimally
culturelsarrarrrrallan cel | and t he it foct
cffctivt 115 e 8 & FONPEEY<S P ST NI, “ksy Bul pRpsitve offet i

cassette over said at
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| east anot her reconbi nant expression cassette in said
cell culture is at least 3:1. 14. A nethod conpri sing
wWez@easssBng a protein of interest in an ani mal POT/USL0a5031081
cell, said cell including one or nore reconbi nant
expression cassettes which encode: said protein of
observed NS €Hse@ientlya Mt ramanatiomenses indosugn ateREAderteiting todevads that produce

UPR, pat h B} T [ '
a COHGSMI%%HCI‘%\%% in égqcr wpﬁe {éﬁltng Clﬁj(ﬂg%c%glréﬁdain?%%%egsegalaffﬁg@tﬂﬁ may appear.
[0090] CONPOPRBEesOLf ROfedtiREht fMALY Mditoted WNpetiiidic assediifebit of disease

protein. 16. A nethod conpri sing exgr%gsing
yiXra !

. t.ein. .
progresgign.  The pEagress (§am e JReTigreds forpgapiple TYE gﬁgff)"tﬁéfnlmagmg

datitle 8 Sielidl % s BnfcSGRARIAARS. expression cassettes
o alﬁﬁlgﬁggncggggmgéFd 6}ofein of interest; and W73993.1

[0091] 2f 7a pothypeptticde prapaicic aiotbinefi intpresh can efsmedpiredused into a
of said cell. 17. L0t . A .

e Gl .8 0%l PapIR TEERS Phtic O BhEhHhds? nclude, bt

are not PekileAap] vicht vecioprsusless setformals entipirdlosdenetiial.sadengrassociated viral

domai n of an XBPlL or ATF6 protein.. 18. :
(AAV)C SR P ophB g Uit driprgrini; afsBRRe, pepovevins
paramytﬁér;‘ngr%,:c eﬁg{"vogir@d?t %)féﬁfnla\élﬁlsl nginrﬁﬁ abfl togdirus ubéature bdiipgpomally-
ed or transduced w one QI _NDre expressi
encapsulaied e¥RICSiONCKCIOMCIAR GO oS S8 208 8B B AT Srbodients, he

gene de%)@g&%&kpéhcg@é%%m Be BRAGH bNBiteP@t Sdd UPRinfodufatér Gk @ptession of
and”at | east another reconbi nant expression cassette

the UPBnmodiilaigr enhsuges dheeptodaetiona-the REqteipd dntgies) inghe Lrggells (e-g-
tumor crs)eg% gmi{?r d%’gfufl ttb%af]&ﬁllé})q dl"h%?rfrgcfng'o@ ¢htdrBst Gh@HY U8R mdasIa)r Ban also
cerl-cu S ‘a m

_ ure I lan cell culture, and
be deligédioahmarpeectls by usiog diffREnt menters-atone dadivery C}(Biap cejpducted in vivo
Orexv@TF6 protein, and wherein the nolar ratio of said at

M&ast one reconbi nant expression cassette over said at

[0092] | elalst Iﬁln?teh embbﬁfmﬁbi deilnpedfipraessi dstivagswmethpds jare saiptpyed for
) ce culture is from0.5:1 tq 1Q: 1. ]
1ntrodug@gtaé],ler@%lggpw@hylgct{cwé?tg]ﬁéﬁ tlr&%re%ror B}%ﬁ%yAga%l%tl)&g irngof’ 0% gilﬁ%et cells.

Many Mlbég%éiﬁé geﬂe deBRsly 8ncBIVAP RAGH indthe B0 Barl REhsethdoluthapesend invention.
a pa

h . W573993. ' '
For instange; @&@ﬂ%ﬁc ligerd ﬁ@-<é&%¥§’a§gg§?r‘]’c ot,%’I a{?‘itrjrra Q%\“@ﬁ%?‘é the target
cell) c% fﬁgllﬁ%%@ i_od!\@%d'g‘_@feﬂ BNRe ent@REBE bl VRO RGctoX indidh amtodes a

[ _ i] 1 an <120> SYSTEMS AND METHODS F .
therapdRRGPEiphl PREDWGTFIrON < UBB-naiiays . jesiernd canmydipgniry of the viral

<150> US.60/ . > - CAlioan:
vector [gi‘t{) gr?pfcﬁﬁc celpgfg% .4 %%gﬁcitg%c gﬁ%gté% ?1?0%65 1603154 be ndedfor delivering

rn-vers > 19 <212> DNA <213>
gene tHoRdPyBkitars (o R0ictd@dreels.sc_feat ure
[0093] Tt should be understood that the above-described embodiments and the following

examples are given by way of illustration, not limitation. Various changes and modifications
within the scope of the present invention will become apparent to those skilled in the art from the

present description.
E. Examples
Example 1. COS-1 and DUKX Cell Lines

[0094] COS-1 cells were obtained from American Type Culture Collection (ATCC),
Manassas, VA, with ATCC number CRL-1650. CHO DUKX cells and PA DUKX cells were
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<222> (6) ..(14) <223>nis a, c, g, or t <400> 1
ccaat nnnnn nnnnccacg 19 <210> 2 <211> 11 <212> DNA
wo2mgm28s89mal | an <220> <221> m sc_feat ure <222pCT/6%2005/031081
..(6) <223>nisa, c, g, or t <400> 2 attggnccac g
11 <210> 3 <211> 8 <212> DNA <213> mammal i an <400> 3
both defigRic §oMICHOR L GATEC<Rdriber CER-H2) Wikgh 49 2 Jeriveiiiipatl g Chinese

<400> gt ga 8Sequence Li sting. ST25 .txt <210> 5
hamstef@?ifi’icﬁli)g%%212> DNA <213> Honmp sapi ens <400> 5

[0095] at 99t 9A¢ OHOIIURANEIUYGHGaCgaans efegatgas PIFEK Bdd or DA cells,

tctgcttctg 60 tg cagc cc t .
are defigiggfga @g«g@@n@g@fd@ggdggf@lage&eéggé}ét( ¥ Ce%gggzg %?\%%éeam the process of
DNA re%g%ggg.c CRYsefilct GIRUA G BAH QHE Gl Glebs £6Aed) UEGY aBd Chasin,
cgacagcgcc tcacgcacct agcccc ag gagaaggcgc . )
Proc. Npgag@mtgg &al 88.4addAa86-4320 glé? )3 @Q%@@egttgea%%g@@sw and selection
. aga C aa .1 ..
in owo g e RS R IR 3 R A PR et riding itnted
deoxywdihé fsttacig e A0 dgaigada aaotmoratiogduo N andysubgeayarigadioactive decay.

caggagtt aa cagc at.ggat 42 1.q.
oonsGRaE g SUEEERE R BERERL AR Sl LGOI R e o
which Jgﬁgrgtgig :eﬁ’e%ﬁ%.gfdhﬁrc &ﬁw@ g%s sagasilacygincgpacatt déagyuridine into their
gca ggccca t cagcccet t
SO T R EIRE
well as Hudak@lSEdiendtd SRACHhLr SLAHSaaRGar) B0 ACiBaGoatbgdt ddokguridine

. aaatgccctt 660 ccccagagcc tgccagectg, gaggagctc
into DNAgagy tsutvivecdsa gdlfygaveasapit be SV@%“%@%%@%E@?gmya“’mmbh‘D

conduch g5 A0 A e A g o dreauie
mmgmﬁ?ig?hgagad?gggwﬂggg? gggtgagagagcca agctaatgtg

B T
were sUBe6k€abt &hy6Rchagaguifagy (ENS) cadagencigend tseketed with tritiated
deoxyu?’i?lglgeci%ﬁ%g %re%gr?cgao%gﬁl%gil %Etgncgcrtngt‘l‘igtrélx% eO(MTX) to isolate a presumptive
heterozygote (d+/d-). By using a concentration of MTX that was sufficient to inactivate all the
DHFR in the heterozygote (d+/d-), but not in the homozygote (d+/d+), the homozygote had
residual DHFR activity and incorporated tritiated deoxyuridine. By virtue of this incorporation,
(the d+/d+) cells were selected against and only the heterozygotes were able to survive. After
three rounds of selection, pooling, and expansion of the surviving cells, the presumptive
heterozygote cell line, UKB25 was isolated. UKB25 cells were further mutagenized with
gamma-irradiation and selected in tritiated deoxyuridine in the absence of MTX. The surviving
colonies exhibited triple auxotrophy for glycine, hypoxanthine, and thymidine, which indicated a
dhfr- phenotype. Colonies exhibiting this triple auxotrophy were cloned and shown to be
deficient in dhfr activity. Analysis of one such clone by Southern Blot hybridization revealed
that the dhfr genes did not undergo any gross rearrangements. This clone was designated
DXBI11.

[0097] The DXBI11 cells thus generated were examined to confirm the predicted
characteristics of the cell line. The DUKX B11 cells were found to be genotypically similar to
the CHO-K1 cell line from which they were derived. They are hypodiploid CHO cells, with 20
chromosomes that have been extensively studied cytogenetically. Geimsa banding of metaphase

DUKX B11 chromosomes demonstrated that the DUKX B11 cells are CHO-K1 derivatives. The
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tactggatgc ttacagtgac tgtggatacg ggggttccct ttccccattc
agtgacatgt 1080 cctctctgct tggtgtaaac cattcttggg

W@owao28382t tgccaatgaa ctctttcccc 1140 agct gat PEUSHINS 031081
1154 <210> 6 <211> 376 <212> PRT <213> Honoi sggi eﬁls)
<400> 6 Met Val Val val Ala Ala Ala Pro Asn Pro Al a

DUKX B$Pcélls ate ﬁHFKJdeﬁcLeyxs arld therbford Suddrophie for lycing pubad nygleosides,

e o 58 BB B RS B 0 28
genetic §e§§ct1'3f1 legtﬁfoff QrARRREHQR %oﬁbﬁfahﬁ&t&m@oﬁsxpro’@nﬁx@kamm plasmids

ly Gly Leu Pro Gn Ala Arg Lys Arg G n Arg Leu
into the§€lls55 60 Thr His Leu Ser Pro Glu Glu Lys A a Lgu Arg

Ar g L
[0098] - ckx?él eﬁe%néﬁg ﬁgsﬁ%%ﬁ u%gd ﬁrgcuggltmgégﬂ,lﬂ B1Gi dells did not

contain ﬁylhbxheﬂbnﬁan tGink di@e. nWénpuMi;hydp@fplaE@g:d@tqmg agiivity, ‘@gepﬂPyAg?pns for
cells to ﬂlualv& apﬂ] re@h}ggtg%lag' %{St phk Ol?pl't er}tﬁ n%f \Ir}gclzléis‘:ilhsegillgtgb %bv#ﬁ thedium to
compendA&8 63 theQzellSl ihabilitAtg niaka t]kmy Dﬁmre@)rb,yadmc)slm Fglewygdq_r@gme and

thym1d1\!p§ Iﬁvegl %1 0 ég%rq]&? q%g%ulﬁhgg% ]f&,sce OT@%% v!réé% eghyadded at a

concentﬁtﬁ)anUlO‘fl énlfygkui‘\l?gmﬁlt‘{atﬁnawﬁ W dXcess\fl whsa itheT beils Fl’c‘lilhred under
is Leu Pro Met Asp Ser dy d
routine sinall-Aepbe SeFtiseandiliops.ser @ u ser 180 185 190 As)r; ||)e/

Leu L § L. -
[0099] 2T ooBziogzeiﬁé;Sléreglﬁébfﬁg? g)rS%EfodF}rﬁzglfléﬁprVﬁionl\/ﬂhsrﬁkle containing

Al
cDNAsteu deﬂnlsrd @rateine uBRyaysadhgy Vask epdepepqus lggﬁmeipf ﬁ 5@? Ee used as a

soctatf ond g Bib18 aulsF dih ReflrirgEel fids B proditt ftérol(Bhus proteins.
By eithet ¢o-Wanfecting drehelr B@rﬁasg)nlﬂh@ogaglt@gg 255 NAs for dhis, qriby putting the

dhfr CDE%% néfggs%%x]%rltg/ t(\tﬁq'(; éﬁlA %eﬁ{te%ssporUh? %ﬁ? 7@%851% gec-g&r one can use
dnfr acivity @ ¢ rAdrRerPlod wiketh Gils havbtaR&OuR8ke PryesSion psmidrgentaining the
desiredp ggnegl Io%d E';rg y g; Le;prgé:ﬁ X@ﬁ eg%e%?rot L'XS gy w@éﬂuoléﬁg €xogenous
nucleoiu{i% a?ﬁg tr@lz'escﬁ% toh@%eﬁ%a%@orﬁ&ﬁteﬁ&ﬁm Uﬁnmmng the dhfr gene will be
able to produce dhfr and thereby survive. The survived cells can now produce the desired
protein. This may be accomplished by virtue of a bicistronic message when the desired cDNA
and the dhfr are on the same plasmid, or by individual messages when the genes are on different
plasmids, which usually co localize on the chromosome during a transfection event. When using
two separate plasmids, altering the ratio of dhfr-containing plasmid to cDNA—containing plasmid
can enhance one’s ability to select cells that contain both.

[0100] The DUKX B11 cells are dhfr-deficient by virtue of a point mutation in the dhfr
gene and therefore reversion to a dhfr+ phenotype is possible. This reversion and ability to grow
without exogenous nucleosides was observed during a serum-free suspension adaptation effort.
The population of DUKX cells in culture remained dhfr- for approximately 154 cumulative
population doublings (CPD) from the initiation of a suspension culture. However, when the
population was checked again for dependence on exogenous nucleosides at 190 CPD, a
phenotypic reversion was evident. Coincident with the dhfr+ phenotype is a significant increase
in the average growth rate of these cells. Because the dhfi- phenotype is desirable for

transfection and gene amplification strategies, a serum-free suspension of adapted DUKX cells

was made after 153.8 CPD. Because these cells were adapted to growth in serum-free suspension
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Ser Ser Ser His cys Pro Lys Pro ser Ser cys Leu Leu
Asp Ala Tyr 325 330 335 Ser Asp Cys Ay Tyr Ay Ay
w@Eerckesssser Pro Phe Ser Asp Met ser 340 345 3BOI/B62005/031081
Leu Leu Gy Val Asn His ser Trp Gu Asp Thr Phe Ala
Asn G u 355 360 365 Leu Phe Pro G n Leu lie ser va
culture Bré 67351 eiyaﬂ:éksmﬂ veRtbi beihd ABrod@tRt; tiirareZalied Frypgdapted”, and are
sap | < 7 atggtggtgg tggcagccgc gccgaacccg
lfﬁmmdéﬁéb B ccctaaagt tctgcttctg 60 tcggggcage
UHOI]CCgCCN%ﬁQﬁqﬁ&Pqgﬂﬁ&&%m&%ﬂmﬂﬂQ&Q@oﬁﬂ@%ﬁﬁé@WheQﬂi@ﬁ*ggmgkﬁﬂ@

0 ccagcccaga gaggggccag ccc gaggca
expressr@gme@t@@c Encq eograsion sohdgabRgEgEEe HEb AL AEcEhieved, cach now
cell hnegc?agGo% %ﬁ%ggd 28R 99C 96 LARAIAGIA2 TR LEARARA DA after transfecuon

agtagcag ctcagactgc cagagatcga aa aaggctc aat gagt
using n@ﬁblggﬂaem;lsmn agiyg gPlagadamtpd”a]gHKég acaused as %ost cells

" ort perspective
for trangt%gtg)gc :I{hgie I;dg ?Jg%g tgleglgs ogtg}é ggt&?a[%ggnt g gg%g%?@@ 3%(8 %fg rtg % tpec‘c

as the ﬁ&%(g ot @é_g@pt@loﬁttga@gaggg:egmmamgcgow g@jﬁ]@pﬁectmn is usually
aagt gaggcc agt tc t

shorter Sk aED it IRCRERROCX Do B P36 SR 1000
gattctggcg gtattgactc ttcagattca gagtctgata tcctgttggg
cattctggac 600 aacttggacc cagtcatgtt a

donmple e durluster e 556 B QuAGFAE Be %%?33}48@]” Cells

tctacccaga aggacccagt tccttaccag cctccctttc tctgtcagtg
720 gggacgt cat cagccaagct aagccatt aatgaactaa

[0102]t t cgt trSMEDVYEBPAt atdapSMED2 §tLoF empgt ePMELR vector () were
cotrans eggg g) 196&% a4 g%%ﬁ@@@ﬁa Add M@QM&Q}( ression vectors

g aagcaCC CagCCCCt ca ga aat gat C accc aatt
encodeC XIBPYt aid BMPE) gisgtwagg&ag Batlc oegvmgarcadaregabrt & C promoter.

gttcc gc t atctc ct 0t C

o BB AN A RO e A W,

growthliBédurh qflgt{ﬂ. gald wsefztslp?a ?gg% (t@ﬁlioo;\ glmbammtegt\mdt wucbeosides and 10%

gt gt aaaccattc C
FBS (hegfamstvtied septge) 6 TaurdtigRuonagoesTybmyRiEiRo o010
[0103]<212> EDR wead %?sed"ﬁp@el§ﬁ i EperEA0eH ﬁg’r@llﬁggmglbgy, Beverly, MA)
ct ggggt tgccggcacc at ggagtcac cttttage RS

with 100068 AEAVOER TN aNG A5 2 S0P AR MBI PR G TSAGEE ¢l tablt from
~ Rocheg]g }artlz%:ptoa o ?;Egsta{eg Gele ARGL 49934 311 &Iﬁ%ﬁ%ﬁ&c&a}gﬁamn and run on a

caatt gga agcagcaaat gagacgtatg aaaacaattt
10% uﬁcgﬁet gai; followed Oy gilestern bt tanalygia (Figeret 1) acldet Yoty blot analysis was

acattt ac C t mtaﬁ&'lo 1% Tween20
perforny @ 8??%&‘8%%3&?%?%%°§§Z¢§a?@@ > éggag%ctc ctcaaé%tgfe o
TBS, aR0a haagbetiaast C.1%CToggRe iadBfgadntbodiet veetdiuted in the blocking

ct cagcat gt tcc Ot oqat
bty S50, ot et PO I DG Rab L el Gt O fom) ooned by
1:500R Pohl CnGilrhbiiACREBRBC @o@agaaag@laa mgmmc tpgroxiiast g@ht clackson

taggaacaag 480 actgaaaatg gactga
Laboraiowh adigiem | Angiselan et oYU BRRFLORPIJAUPE AE AAgDLReX cells caused ER
ol GXIBAPIFEER abdaasaﬁp cag tgttccagca
Sﬁ%ségkwaaaa a?%gﬁgggftcaga%%ggtagcaacg ctfatgccat

t ggcaaagca gcaaccaatt 660
Example 3. Cell Lines Stably Transfected with XBP1

[0104] pSMED2/XBP1 vector was transfected into CHO DUKX cells to create stable
cell lines. DFHR gene on the pSMED2 vector allows for methotrexate (MTX) resistance.
Transfected cells were plated in 5, 10, or 20nM MTX concentrations. Three 5SnM MTX colonies

(5-2, 5-4, 5-5), one 10nM colony (10-3), and one 20nM colony (20-10) were isolated. Cells from
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atcagtttac aacctgcacc cactaaaggc cagacggttt tgctgtctca
gcctactgtg 720 gtacaacttc aagcacctgg agttctgccc
WO eaogoessayc cagtccttgc tgttgctggg 780 ggagt cacBCI/US2005/031081
agctccctaa tcacgtggtg aatgtggtac cagccccttc agcgaat agc
840 ccagtgaatg gaaaactttc cgtgactaaa cctgtcctac
each coRapgeraated gatha@pdyyith@0 () guntsoagat(Eu) aggqrgipglchrlown to cause ER

stress. fgs%%ag g%getalgn ég ggglgg%glglet&gg g@%g{eét%y gg%%%rgg}g’g %na?i&% a(gi&lrgeaa using

rabbit pgtayg%giﬁ%ggX%g% t@ntgjgﬁsi i(samta girlt&a]a'ﬁ,tbg?lgg@gﬁc tFame dakmonstrates that
cg._gcagc

more mORGUHIL et el HoABH Bati gl Lnenui GRgp e et by 1o

reatmentt40 Ot gatgatag tattggcatt tataatactg aactatggac

ctat gagcat gttggaacag 1200 gattccagga gaat gaaccc
[0105] t agt gpENER2BNEE aesttmnsisrthyegated dete gablo 92, 5-4, and 20-

ttt c g .
10) and el dGHD BRSO Py ARuA A e 0K BRAARAHcction
were ro@td@iad UOb Gicifagdt hilaged by Saistegrblot ABBGist Adwt Westerp blot membrane

. cacctccttqg tcagcccct tt
i T SR BBy SiE S0 TSRS L gR8 AarLuonety
crossre%%@?giﬁ?%lt%. t'ﬁﬂ’%@?&?{aﬁj %rﬁi@@dﬁﬁ@@@aﬂ&ﬁ&n&aﬁmgﬂibmconjugated with

( ( ca ggaaca t t Ct, 60
horseradish peyaidgy @tﬁ)ﬁg): gﬂﬁg’a@ﬁ%éﬁ%‘g{g‘g‘wﬁc %8’? iﬁ%gﬂ#@%ﬁ% Aggygeents a
separat& te%l?egl%ﬁg for %61%9%&39@ tarasg hgl@hbadi@tedihdagae 8)more BMP6 was

agttatcaag acttttttga agccatccgc 1680 agaaggggag

secreted GEXBP1 stale cft lings geleeted with §aMgd 14N E X dban Gppratabeils
[0106] 1740 agmglgﬁﬁg am%c%o&%gﬁf %?ﬁ@cagﬁ&éﬁﬁa&fﬁg also transiently

t gt t adk adacat'a 1800 aat gagaatg tgatcaatg
transfegte@ggggg?ggl gtahlgta@ft}gmenttzgaaﬂdmega @angitioagdympdingelected 48h after
gcteca tat caaaagt c
ot B SO B5GE toEOLEEA y SRR 40 b4 96emvi
memblglgég,f gg%gs Cagee {apc;‘?gg g%lligg?t cani-Hagn ?pt gttﬂ:ggrpc avonjugated with
; : en . , ..
horseradgj_lg)grogldggel(% e gagdysalyapgr: S) ﬁg@iﬁl@r@c \[ggsgﬁegrﬁg:%gﬁ%tgnaéomy of
XBP1 g@f m%@/d&‘tedbbviﬁ{ SMIMTRidanVa CH BURY ey Met G u Ser
GIro zse Ser 1 510 15 Pro Ay Leu Phe His Arg Leu Asp
u p Trp Asp Ser Ala Leu Phe 20 25 30 Ala (Q.u
Tt Fn ol neciep, Euscriatorsl wnd Bigneletion G hgisncies
AmongdXBRI Salke EelbEimecynd Thdix PagnialLHOM#sAsn phe Asp Asn
Leu Asp Phe Asp Leu 50 55 60 Asp Leu Leu Pro Trp Qu

ser Aspli r ' ' 7
[0107ley s Th 2,2- @y Eﬂdf\si%‘"ﬂ @U@Q %ﬂ; “%eu Qf-’%tgdcagﬁd P%ng Sﬁl Bunts were
transieR@y tliirisﬂ’eo@édawﬁﬁ 29dnSucs encddirg Geen TyoreSent Mateins EGFRerCells were
et et S s DLty S By e v
detem%se'a l;ylc%r%ﬁn 2FPMalor&eEnt Rems foadtaBedllslie thry vis@lyfieds per cell line.

n ser er Leu Ser ser 130 135 14
The cdmaurisgneal Indpelps By b fio RRICESY @QQEIEA}%QS%% ipg§ XBP1 and

cHo BORXH 1heteb? (Figure 5).

[0108] In a further experiment, constructs encoding (+) or not encoding (-) GFP were
transiently transfected into XBP1 stable and parental cell lines. Cell lysate collected 48h after
transfection was run on a 10% tricine gel, followed by Western blot analysis (Figure 6). Each
lane in Figure 6 represents a separate experiment. The Western blot membrane was probed with
rabbit polyclonal anti-GFP antibody and mouse monoclonal anti-actin antibody for loading
control. As demonstrated by Figure 6, the sum of transcriptional and translational efficiencies for

GFP is similar in all cell lines investigated.
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Thr Au Asn Ay Leu Thr Pro Lys Lys Lys lie G n Val

Asn ser Lys 165 170 175 Pro Ser lie G n Pro Lys Pro
wao.ewehzsssd eu pro Ala Ala Pro Lys Thr 180 185 1BOr/(Gs2005/031081

Thr Asn ser Ser Val Pro Ala Lys Thr lielielie G n

Thr Val 195 200 205 Pro Thr Leu Met Pro Leu Ala Lys

Gn GnProlielie Ser Leu G n 210 215 220 Pro Ala

Pro Tht Thr,. Va u Ser Gn Pro Th
igmoios, é%lgTré‘gée’gQrc}T A rEATER A 2 pro ESon Val
Leu Pro ser Ala G n Pro Val Leusequence i _i sting.
[0109] ST25 Fapkag2é® BRA B8R Bk acial soblile Gomyin@f ATRAWaT bloned into a
Gn Leu"Pro Asn H's Val Val Asn Val 260 26
Tet/off rlucilile axPessiosereciar BITASIORndpragsivally il WB&Q%GGHS The
ptTATCi%r fo&?or lﬁéd%%ﬁ @1&9 F)rdrﬂ&e ﬁ/ﬁlc}{%'onﬂr(ﬁy tl@ ékp%émﬁ QJT the fusion

l1e 290 29
protein lc6hhpAi§1gg ATF6CGml He F]lag\rt% Néielllsdggsat_cy gol]@gwd ;qt918g48ua@e§0h after

310 320
transfecl}on[-ylras mpt on 3, g(]‘; VGIE% %léoﬁgwlgﬁ gy é%%g%%ﬁ)é %aﬁyéxsy S’TL léé/u Wegem blot
membra‘fdee(F oA ’?gsga%ﬁbb?hwuhéﬁﬁ-f@ antiGddy. L8T inyl'wa‘d@ysn @mpty p@"m\TOP6
BN G G LM RS TN N T e
successﬁlé' RpiRsded $n AOY-1Aells Mithe Metendeyof d¥Rjcydlitte. | i e val 370
O Leu Ala Phe | i e lie Leu Asn Tyr Ay Pro Mt

ser Met Leu @ u G| n 385 390 395 400 Asp Ser Arg Arg

ﬁ g g B LssiHB ol ey Ggﬁéa VNI BE oA TF6AH Préyed RABSs Enhances
the SechSzon a

rgt 8%%; Hgéy bg ser Ala Lys G u Ala G n
A 4257430 lie lie Gn Lys Asn

ser | 4 o
ot s i, A A b s
incubat®y With 58 GOPatATEC 4bfectifle258 nidi Bratr@es, Girlsbak, & Aeypplemented

lie Asn, Thr Thr A u ser Leu Arg Leu Asn 465 470 475
w1th5%;§ga1|]]ovgle@ru{51 Leu Arg Ay Trp Val H s ArLg H s G u

[0111] Val ﬁnéélﬁreg%gﬁionLW§s %ﬁoﬂrﬁﬁ #H950- ﬁﬂrspﬂdhgrsﬁcrrgZMbﬂ Tlates, or 1L

L
spinners 1@501\/@3 cwfiire @12@6 @% 56, HCEI(V I%éflr 55,%%%& 81%’ QS“@ g ileb Ofl(\%?é?ssgrifl DNA was
mixed é@% 4@0{3@ %Hé %9% hif%ﬁ P@l@' llehmﬁﬁé (PJEI @Tﬁﬁa Hn?éﬁr 5&ﬁra52&i to pH7.0

| e ser Arg Asn Ser Ser d
by HCly lregimGi Polyssiens30 V@BEHM PA) in 2.5 ml (50ml for 1L) of serum-free 293

media. The spinners were incubated at 37°C with a rotation rate of 170rpm on a P2005 Stirrer
(Bellco) for 72 —144 hours before harvest. For a 24-well plate format, 1ug of DNA was mixed
with 8 pg of PEI in 0.5ml of serum-free 293 media. Then the mixtures were mixed with 0.5ml of
HEK?293 cells in 293 media with 10% FBS at the cell density of 0.5x10° cells/ml. The plates
were incubated at 37°C on an Orbital shaker (BellCo) with a rotation rate of 300rpm for 72 hours
before harvest.

[0112] pSMED2 and pSMEDA were used for the DNA construction. C-terminal His6-
tagged secreted frizzled-related protein 1 (sFRP-1), and C-terminal Flag-tagged aggrecanase-2
(Agg-2) were subcloned into pSMEDA. C-terminal His6-tagged neurotrophic tyrosine kinase,
receptor, type 2 (TrkB) was subcloned into pSMED2. These subcloned genes did not have any
transmembrane or cytoplasmic domains, thereby allowing secretion of the expressed products.
[0113] C-terminal His6-tagged Propl and Prop34-LBD were subcloned into pcDNA3.1
(Invitrogen, Carlsbad, CA). Propl and Prop34-LBD were derived from low density lipoprotein

receptor-related protein 5 (LRP5) with deletion of the transmembrane and cytoplasmic domains.
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Tyr Tyr Ala ser Pro Arg Ser Tyr G n Asp Phe Phe Gu
Ala lie Arg 545 550 555 560 Arg Arg Ay Asp Thr Phe
wagroczssd/al Ser Phe Arg Arg Asp H s Leu 565 BZODUS2085/031081
Leu Leu Pro Ala Thr Thr H s Asn Lys Thr Thr Arg Pro
Lys Met Ser 580 585 590 lie Val Leu Pro Ala |lie Asn
The aminb@ciiSseq@ndes/sHPrvpl ahd Bropd#LEID) aGi depBeY i GFEQBHS NMapl0 and 11,

respectmq)iy g@é I\@/%{I)Ogﬁ Sncgg%s GIHE ({tg% ﬁ?—@mﬁ yig'ld%% %/Agllr angpatFlfgﬁg at amino

acids 34‘8@'56'3"89@2]?1\1 Oy h@udAadibsng G zl&nﬁa5016§®956815) Hd0 & tag at amino
Thr Asn Thr Phe Phe Ay ser Pro Pro Al a
a01d577,&+7&4Thr 645 650 655 Au Ala Thr H s Val Val Ser Thr

lie Pr 0]
1141 5§ 1 B Progl HLEILE sty BEDRASIOw 8050 FURCALOMED I621AS) or I

(1:1) oﬁAXBPPp dn PEMHED2 vdRtaw iProHRFKROIF eellse uBelpeDANAY-b @n@é’él\’ﬁim are

driven tﬁ’r ao(Q,M’l\? pr&%g{)t%le glog(gxflo%% @ %#e %eétg@fie/ E%%f%é) @é‘ﬁ‘k @&ansfection.

Sampleé\s‘ﬂep\%r .@ep%f@edbxﬂﬁ Yais-BAGEL end vaunmplqeueé Bih 4antyHisdy ;mbodles
a s Le

Duphca@stxgngngés é&\;:t#éoanﬁ é%#és gveg\equ rgerl{fpléﬁlexs \Fg%lno ate% fLI%He 8A, co-

transfedt-%ﬁ oﬁXEP’i\lvﬁth\@fbp 11¥l'thd Fafiod bf 1:6%9r 78 dZEst18ﬂlyAmpmNaﬂ tlgeaxpression of
GQu Ala lie Lys G n Thr Tyr Leu Asn Gn Thr Gy
Propl. 85 90 95Sequence Listing.ST25 .txt Ala Ala Val G n Asn

[0115] \1/51“0 aAno B %‘émgenty 1?% o\f’aﬂ’r&?@f LEDOVM6G!’n )paD@@BlIBwas co-

transfeckét wAhy:D Bey (1(;3)uor11:|1& @21) quzSTﬁm in @’J;&}/S #qecg)rg% H E (293T cells.
Like pf‘l%ﬁD%T%ﬁlg)Pésls alGo ¥11'J£H b}$ £ l'Cl\gl %r(;r}{ételv ad?oﬂfl%ﬂ)n@@ ﬁmeafﬁlq*larvested at

lie A
72 hr aEtétJDNS‘ptrEﬂsfecﬂléiB w]:fa(hnhE&edlBjD SES@PA{GE gtnd;nym blq\ygpg Tih anti-His4

antlbodg @1@5 8%5521 a%%(u'ﬂsgecgg E F@‘r V\gﬂl ].!’rgp%éEB#Z@S-?Jsg in the ratio

of 1:1 a&ql 3 ﬁ@&fﬂykﬁﬁhnl&ﬁth&@ﬁbré@tbrﬂ of @ropps- LBI;o Pr o Asn Gy

Leu Thr lie As 5 00 _205.Leu. ;.
[0116] Tyr Fﬁgtge A glupgzﬁes,o}hg eg?gts ch" Blp ?’hé‘ 3 eo g eﬁﬁswn of different
target pr ﬁg&u{s.e Prop1-his6-Flag or Prop34-LBD-V5-His6 in pcDNA3.1 was co- -transfected with
XBPlp in pSMED2 vector or ATF-6 in ptTATOP6 vector into HEK293T cells. Conditioned
media harvested at 72 hr after DNA transfection were analyzed by SDS-PAGE and

immunoblotting with anti-His4 antibody. Signals were quantified by densitometry as shown in
Figure 9. The results indicate that XBP1p and ATF-6 have different effects on the expression of
Propl and Prop34-LBD. Different enhancement effects were also observed for TrkB, sFRP-1,
and Agg-2 when these proteins were co-expressed with XBP1p versus ATF-6. For instance, co-
expression with XBP1p increased the yield of TrkB by about 5-fold, while only about 2-fold
increase was observed when TrkB was co-expressed with ATF6.

[0117] The foregoing description of the present invention provides illustration and
description, but is not intended to be exhaustive or to limit the invention to the precise one
disclosed. Modifications and variations consistent with the above teachings are possible or may
be acquired from practice of the invention. Thus, it is noted that the scope of the invention is

defined by the claims and their equivalents.
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210 215 220 Asp Ay Ser phe Arg G n Lys val val GQu

Ay Ser Leu Thr Hi's Pro 225 230 235 240 Phe Al a Leu
waboockesssSer Ay Asp Thr Leu Tyr Trp Thr Asp TP@I/G52005/031081

245 250 255 Thr Arg ser lie H s Ala Cys Asn Lys Arg

Thr Ay Ay Lys Arg Lys 260 265 270 d u lie Leu ser

What isRlzamed®is: Tyr Ser Pro Met Asp Iie G n Val Leu ser 275

280 éigl G.n 1&;[]?1 agE 351]2@6“ %1g §66 ijn 1%(3ccﬁnl;m£r1f‘hgr %yoi cassettes

whlcheﬁb!&lel—eu Leu Ser Pro Ser Gu Pro phe Tyr Thr 305 310

315 320 cys Ala Cys Pro Thr Ay Val G n Leu Gn Asp

Asn Geyprofeig of fpetgsisandos 330 335 Lys Ala Gy Ala Qu

H s H tHhr SoddRE HlodSlatds R Tl ulfyRled\pRotéis PreSitiise R

345 3§0&A@€n§np Lys Iie 355Sequence Li sting S‘%Z%ﬁa PR
pathway.t xt <210> 11 <211> 800 <212> PRT <213> Honp sapi ens

<400> 11 Met @ u Thr Asp Thr Leu Leu Leu Trp Val Leu

Leu Leu Trp Val Pro 1 5 10 15 dy Ser Thr Ay AS{J

Ser ThheSedll Rrcorditey toTelpinTrlp wisreiBenid\eell BoamBnigel pelb Yand said

Val Thr Ala Ala lie H s
compm}ﬁnborl rfoé‘?lggﬂi’éo tadp allgﬁp ﬁ%%})m,&sn Asn Asn Asp Val
ﬁa lie Pro Leu Thr Ay Val 50 55 60 Lys G u Ala ser
a Leu Asp Phe Asp, Val ser. Asn Asn His lie Tyr
75 80 Afgll arﬂmn %@ﬁf%ﬁﬁn%b? Fagreinysaid@pe qrmorgLse X%bgla%‘i pression
Casseﬁgq&lﬁ@; Asn Gy 85 90 95 Ser Ser vaI d u H s Val VaI
Ay Leu Asp Tyr pro @ u dy 100 105 110 Me
AI a Veﬂt lqagt;prrqrrr@on@ena@ WW@OIA%%S%“@&HWW& PAP‘ﬁmAErbnterCSt and
Thr Gy I%Js’ﬁ @Qer]rgﬁm;gﬂanﬁéﬁpr&rsﬂml daBsetk eHcodile M@ XM or ATF6
Leu Asp e Arg G'n Val 130 135 140 Leu Val
protem;l'rp Arg Asp Leu Asp Asn Pro Arg ser Leu Ala Leu Asp

and Wl@renaI %hFS f %%Qot%f&mmg olf'%?d gﬂ %asT¥é%¥ec szﬂtrenge%l&géassette to

0 1/5 val
the totﬂn&nlb&eoﬂ\@id aﬁwsﬁnyth&'ﬁmecoﬁsbm@ sxpivessiofirmasseweinaid ol s from 0.5:1
o 10: lLys 180 185 190

4. The cell according to claim 3, wherein the ratio of the total number of said at least
one recombinant expression cassette to the total number of said at least another recombinant

expression cassette in said cell is at least 3:1.

5. A cell as in one of claims 1-4, wherein said cell is a mammalian cell.
6. A transgenic, non-human animal comprising a cell as in one of claims 1-5.
7. A cell as in one of claims 1-4, wherein said cell is a hybrid cell produced by

fusing an animal cell and a cancer cell.

8. An animal or plant cell comprising one or more recombinant expression cassettes
which encode:
a protein of interest; and
a polypeptide capable of binding to a UPR element (UPRE) or ER-stress response
element (ERSE) of said cell.
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Val Gy Arg Ala Asn Asp Leu Thr lie Asp Tyr Ala Asp G

n Arg Leu 195 200 205 Tyr Trp Thr Asp Leu Asp Thr Asn
wO/R106/02888® G u Ser Ser Asn Met Leu 210 215 220r@/yS1805/631081

Gu Arg Val Vval lie Ala Asp Asp Leu Pro H s Pro Phe

dy 225 230 235 240Sequence i _isting. ST25.txt Leu Thr

Gn Tyr Ser Asp Tyr lie Tyr Trp Thr Asp Trp Asn Leu

is 2 2 255 Ser lie u . Al a . S :
by Shongrll APGPRIRE el b Bose 6P & i athat . Gad said
polypepki@dlinf®Be N @an¥aiptiatacA¥lioh Hemiigu Val Phe His ser ser
275 280 285 Arg G n Asp Gly Leu Asn Asp cys Met His
Asn Asn Gly Gn Cys Gy 290 295 300 G n Leu cys Leu
@{ia | TEG Fé%fg Sk drafdeY tobRindVoy veReifd ¥idC MeEnsbtigicie hct3@Bon domain
310 315 320 His Tyr Thr Leu Asp Pro Ser Ser Arg Asn
comprisey s trdescriptian detivatipnrdomiain §28 XB3Y 2T FOHECEBy Leu Phe
Ser Gn Lys Ser Ala lie Ser Arg Met lie Pro Asp 340
345 350 Asp G n His Ser Pro Asp Leu lie Leu Pro Leu
g s SSAm heithal\og pham BB5cul6f 8&bfevmd orytrapyduced; witlhge or more
Tyr Pro.Leu Asp Lys Phe lie Tyr Trp val 370 375
express eﬂ@%e@?ﬂ%g Gn Asn lie Lys Al)r/g Alg Lys Asp Asp
Ay Thhbréeif oPirerdibandd0 395 400 Phe val Leu Thr Ser
Leu ser Gn Ay Gn_Asn Pro As G n Pro 405 410
415 Hesompprangor sy [RE1an tfrfioga%’?‘%aél?w%(rg Thr Leu
Phe Trp Thr cys 420 425 430 G lu Ala Thr Asn Thr lie
Asn Val His Arg Leu Ser Gy Glu Ala Mt 435 440 445
a2y VAhewcsll quiturespegoding imsflainy & L,a¥hereipssajsh gompeqeny gr non-IREl
modulalﬁérels ?\gl,ﬁkBl\{ﬁ br %? 6 ﬁgéei%ﬁdgd A58 ofl & ik Uxhedidd vectbyd inblde:
yr e Thr n t n Asp Arg Ala 465 470 475 480
Al a LysleastenGragombinati expishsior essefts pnaadingFaid popigingf gnterest; and

G u Val .Leu 485 490 495 T

Pro vat I%Staat}?gffr\% orr\f‘})a ani?%r{@%n%%se%éné%glﬁaﬁi RABP1 or ATF6
pmtein%%OSequence | _i sti ng . ST25 .txt Leu @ y Lys Leu
and Whglze& él'lrg %u{yzglgatg q%lgﬁat@éqgt @%%?C%%éﬂ%r ?#p:&essaigﬁ é:%ss%ﬁe: ox%ié gaid at least
anothefecshiidht Sktefoh dabett&Iafiall odifury/al frdzh 015:Pod Olleu Gy

Leu Thr lie Leu d y Lys His Leu Tyr Trp lie 545 550
555 560 Asp Arg Gn Gn Gn Met lie Au Arg Val GQu

Lyss Thineldi cﬁtﬂre%@oréﬁé t® éin® 12, wherein said .cell culture is a mammalian

cell culture, and the molar ratio of said at least one recombinant expression cassette over said at

least another recombinant expression cassette in said cell culture is at least 3:1.

14. A method comprising expressing a protein of interest in an animal or plant cell,
said cell including one or more recombinant expression cassettes which encode:
said protein of interest; and

a component or non-IRE1 modulator of a UPR pathway.

15. The method according to claim 14, wherein said cell is an animal cell, and said

component or non-IRE1 modulator is an XBP1 or ATF6 protein.

16. A method comprising expressing a protein of interest in an animal or plant cell,
said cell including one or more recombinant expression cassettes which encode:
said protein of interest; and

W673993.1 27



Lys Arg Thr Arg lie Gn Ay Arg Val Ala H's Leu Thr

Gy lie H s 580 585 590 Ala Val G u du Val Ser Leu
woweRsssPhe Ser Ala H s Pro Cys Ala 595 600 BOBUS20g5/031081

Asp Asn Ay Gy cys ser H s liecys lie Ala Lys Ay

Asp Ay 610 615 620 Thr Pro Arg cys Ser cys Pro Val Hi

s Leua Yelypdptide tapablaiof hinding to e WPREorgRPEaamUAw! eu Thr

cys Ay GQu Pro Pro Thr cys ser Pro Asp G n Phe Al a

Cys 645 650 655 Ala Thr Ay GQu lie Asp cys lie Pro

Gy AThe Mefhofr@ediimigAs olaGh )i 65€yﬁe16ﬁ58aﬁi7<ﬁbllﬁh enRnonacell, and said

cys Asp Asp Gn ser Asp G Val
polypep@rsﬂs cwamsssst@éﬁm\fﬂ% %&P&at@nﬁ%ﬁ’él @pg*@f}ﬁ %%ﬁ R 0‘6%
G n cys Val Asp Leu Arg 690 695 700 Leu Arg Cys Asp
Gy Qu Ala Asp cys G n Asp Arg Ser Asp G, uAIa{
no 7 P5mpthod ASEPEFIng AKHCAIng 3 PEteay of E’é‘iﬁesﬁﬁ% apgpimgl qr plant cell

culture sa1d Aglp c@@ n@%ﬁg ahstded Zgéa&ﬁ%ﬁﬁ’\%ﬁ@on@ of ¥ford/ @J{prbé%}bn vectors

17 n cys ser Pro Asp cys lie
whlchﬁiéllﬁde?SO Asp Ay Ser Asp GI u Leu Met cys Au lie Thr

Lys Pro. Pro Ser 755 760 76
dy PraBleﬁji gneyecom Le))} re 1on ?segérg%c gg‘ﬁgﬂﬂ g?@%&%?%erest and
780Se gy easteanothed Eécﬁ@bmﬁf[ﬁ&prdsmbn kessetieeencGilipg lacconmpent or non-

Ser Thr Arg Thr Gy H s Hi : _ ) .

19. The method according to claim 18, wherein said cell culture is a mammalian cell
culture, and said component or non-IRE1 modulator is an XBP1 or ATF6 protein, and wherein
the molar ratio of said at least one recombinant expression cassette over said at least another

recombinant expression cassette in said cell culture is from 0.5:1 to 10:1.
20. An expression vector encoding:

a therapeutic or prophylactic protein of interest, and

a component or non-IRE1 modulator of a UPR pathway.
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