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Reconbi nant expression of nultiprotein conplexes using
pol ygenes The present invention relates to a

W0 gombi2dant pol ynucl eoti de encodi ng, each wi t PCTHER2006/010608
singl e open reading frane (ORF), at |east two
pol ygenes each coding for at |east three biologically
active pol ypeptides wherein at |east two of the
pol ypepti des encoded by the genes constituting the
pol ygenes are of non-viral origin, at |east two of the
pol ypepti des encoded by the genes constituting the
pol ygenes are each capable of at |east transiently
interacting with at | east one ot her pol ypeptide
encoded by a gene of said polygenes, and the genes
constituting each pol ygene are connected to one
anot her by a sequence coding for at |east one protease

c
on EREPMBIAInE B eckich YA (RRIAT O ipRixed Uing
present invention are a I Ap@dt ai ning the
r econbi nant pol ynucl eot i \clpé ﬁ%ost cell containing the
reconbi nant pol ynucl eoti de and/ or the vector and a
non- human transgenic animal transformed with the
The B8Rt TRhtiBAIrERES 89H RRoATMMARL 5d?3‘fhl)’c,¢éétﬂfe eﬂ_&?dmg, each within
resent invention also relates to hods for th
a sipgledopen cﬁaadmgtfmpdlqmﬁ):Iaédeastetvmuolygene&each codlng for at least

thregy BoiRGISHLE Aot polvbieRdeR KBRRR < af dpegl bESF ol s bolypeptides
encadee by@eagineFEsiistRaml Gl PoRBEABSIANE of RBCIFE origin, at least two

roduction and crystallTsation of nultiprotein
of @@frppbmeﬁtld@ﬁs enaogledu byl themegeSge@nséltutlrmwthehtmimenes are each

capaB 8fg§é’t{] Ig%&ﬂrgﬁj{gﬁhy rﬁtélea%llﬁﬁg V@Q‘[ 8%%%8 SB% g&ernpolypeptlde encoded

by ldltgéh@Cblf%HIdebwgbﬁeél rHingr aleé Ogenies Yoneatutingy eatht pelygene are
identified.nultiprotein conplexes are not present in

conggetedcioepre aoemqrt b3 sefuensercasing for %felpa:s,t pRe protease cleavage
d Logi y u

site{ ik, 20861 ce MoMAPHGR Lt DALY BhS, edi bt fiplde. Further

emb@dlmemltmglfumq)rpmemm veatiohi are d?e/eotdvl omtalmng the recomblnant

IerHlX ;:éebqr-es{s' on_;r‘_}aptsllggc? | pg garJrrllgggﬂq% qu)(g‘ﬁgirntﬁhf tI)(rB.lcleotlde and/or the
vech%' &har at Woﬁdﬁﬁ?faﬁsﬁgﬁgger%daﬁme%ﬁgfor dvel"?St eofbcomblnant

do not provi exi ty for rapidly altering t
polynucdeqmdet and/oc dng meeturs Ther present meempn ealso gelates to methods for ,

theftﬁqudugfgn F@ﬁaﬁ)lﬁﬁéz é’%g e at|m Egr(?Ch OIt%ge of multlprotem

conSIERAE MR eﬁfb@ﬂﬁhéﬁts%heq:fre%ﬁﬁﬁbénﬂﬂﬁ\ §P@b§ﬁ§ﬁﬁariyrhseful in gene
isolation in E. coli either in soluble formor as

therapyl udiugh eantiidate (sereenied, avatcirnenplogieiction i andedrystallisation of

BB TGAAR Fieblofitonna P et "

ceIIs) can al so be used as hosts in transient
ression ex eriments. This nethodolo%é is entirely )
An de ﬁ@efﬁcu§n0 Hdolegical eiesearh gifostss incitat pesf-genarpic era is the

: eluén&%@fo{)é%&eﬂqn rQE hetwdHks ?lnh%v to%é%)ghég% &?ﬁg&fﬁ'ﬁg identified

resu r nore si
mulﬂpkuﬂdémtcmhmwes Iafre inot peassrdlih wummemmndmmbb én ftl@étr matige cells for

conpl i cated nult|prote|n conpl exes cont ai ni ng. man
detaledl malgcuiar d€°'°§iﬂﬁm@'ﬂ%ly%'§: dheig Yydytis ﬁﬁpemﬁ@ﬂepn recombinant

tec%@gﬁlééé’t 16y - @e%ﬂéc%éé%d?oﬁ%& pf&al 2 ction, Recombinant
expressi on has” been’'recognt’s
expegsmTi ameﬁtdcﬁsr matjuive to dispropbrtishagy mflestmentt er both labor and
reconstitution as outlined above. Severa
co- expressi on systens have been devel oped in the past
both for prokaryotic and eukaryotic expression. In
prokaryotic systens, gengifMi&PONGoFRN be achieved by
generating a single plasmd containing all genes of
ch0|ce or by co- transforn1ng several plasmds
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genes and different resistance markers and replicons.
Co-expression in eukaryotic cells has been realised by

waigiongsebe bacul ovirus system initially wth PCTEPEM6/010608
success by co-infection with several. viruses, and

_ matermlszrprmfdtomneltupmtemsef(pweswdw anchrsebseqyeat lto mxptressmen do not

provide’ MRty 1Ge.iapilly | Rlieta | B TBHUBEHIEN EPeRA s for revised

exp@ggbﬁ@u&@gch as conparatively smal | subunit sizes,
'ack of authentic processing, difficult expression of

eukaryotic (especially human) proteins etc.). For the

TheBoakeoRRlaIa SRR Jaelbtirs el e Lrsbtyensed to obtain

mult@ubuﬁ&%ﬁzpléﬁéé‘ reyoRbiRS %‘é’ﬁ fo?@xaﬁﬂ?ﬁégbé@(f)rescs% il i88lation in E. coli

Nat ure Bi ot ech VI | Vi ews .
elthe(rzmosgﬂublmfm cBl aﬁsemtius@ﬁ badies, Restied AndHitigen irgbonstituted with
rtol otti

sm%@gﬁydg’v}%@ ipﬁ%tegfslm \%%ggr?@agﬁlpr%ﬁm gora@ﬁar | egu\?aryotlc cells (e g.

manhRgligh "er gagsi Q:@HA?t §f icandargyde asegcad! hosts O t@hgRnt expression
scal e product | on maj or I nprovenent of multiprotein

expesitpertss This methedalogy is/estiely dependentratuthe exigtanse ofoan-efficient

in w&r ctaatgyorR eladlc IR fus SBREEHN, A FRES oEipiabls resus for
ror M SRR B shll LR EVERON, B ety o8 appRbl formor
comglieaied yadltiproten Qomm}@wwtmnlnq ntanyEmmbarso l@m 1e)ubumts (e.g.

closE 18 UMt o, SR Bl Bl e e SRR R eI,

expression experiments (Berger et al. (2004) ibid. )

However, a hindrance for successful expression and in
Co-g¥pfessiedias Pesn IeGPEnisgduas @ %@Fﬁj’!%x@'&er n?HV%é?tthGuSFtéﬁtegy of in

v:t‘ro""kéd?)n@.ﬁﬂ%ﬁoﬁ6 s outfn@d 4B afffe) 'S Hln )&Y@ésqgn s%gtems have been

constitu emaorlty

: dev@eped lie gl plast pottofgrl mkairyatus efrmﬂedkanyot(b ema@‘Ismmnalh prokaryotic

the relative expression Ie%;&éof t hese suhunj

g@ae@pqgnar%ﬂgllecggégnd containing
I s o dsf B foBit SHORM @rag Cbbfﬁ’t‘éirﬁ tw
2 d"é?\% tra%g thi on gf ggﬁy p# Fg st b ffﬂ?% g one or two
genas abd ldiffgrenhtesidtancel markets and tapdisorsc. ). As a

consequence, the subunit which is expressed in the

| east anount in an intrinsically unbal anced system

- Co- éﬁdrés@ibﬁtir@b@nkhﬁ)%tx@‘éé‘ll@fiassb’ééiﬁﬁe%h@éd 'b'?leusnﬁ@[: the BBéGI‘oMrus system, -

pro ucti on experi nment by [imti ot al

' mdajkynvputla»hnyﬁe@ wcwggd}wc@gnfgacn@mwth several wruses and later and more

sucqssRA i bistRss 5B 3| RlsbRsTRiN enfbdi it B HGmany advantages

andi ARSI esbvdiall NeniRitReeSs prebést "iMaprokdyotie! bydtams (such as
transcription/translation resources. |ndividual

Coméﬁrﬁté@é\f gall subuits{zsise lagkohalthertic piogessinggd dificiyt emfesswn of
curdifol il B8l BOB PR3 ot ¢ BRBB DBk sustgr, creression

fronprosingld einusfhashbedr shoeth mmllum¢reabelryléldsodrralnea¢imuyl(lerger et al.
[ in the case of conplexes with nore than 4,

o vadiee Holgons e P it Gopugt (AP0l Netivee Biofech.
22, 9[ I{Iﬁ\é‘/ 8 BHERSY ngﬁuéegl‘dl‘é},tipr% Q@@pll@@e@rch YigHfgtis, Nature

pi cornavi ' super-group have a
MetbamfssiZst?i (2P 0); 8e$tloirgtl@arlahdtedl RIXAOB)JI\éImVrEB 21, 8885€3900), while

orient tlon ont ai singl e or two ORFs at .
B R LN G RSN T L

protei ns which are connected to one anot her by

cl eavage sites of a viral protease or by self-cleaving

peptides (reviewed, e.g., in Ryan et al. (1997) J.

Cener. Virol. 78, 699-723).2 The general concept of

expressing a polyprotein through a reconbi nant virus

for the production of protein conplexes has been

appl i ed |n the reconstltutlon of a TCR (T cel

T ~ NN AN . a2
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sequences encoding the two TCR subunits whereas the

ot her vector encoded a pol yprotein conprising the four
weDB7es2emi t s. The subunits were connected by PCT/EP2006/010608

sel fcl eavi ng 2A pepti de sequences derived from

- A nagjdet mprovesesit dhmuttipsetdim expoessidn Waasetlm)prmgbnl of the modular

n order to reconstitute the conplete co

h
Sys{eﬁg}%fébﬁr%f@raw 8f m%n%%ﬁﬁ?éﬁané@%ﬁﬂeﬁ\%omed by the present.
mvérﬁ&’%smh&m gggegﬁ?wg?obs/ E;?gp‘o/{\/ r(ﬁ?ﬁ*égﬁ?ggﬁloﬂ 3381: see-also

Berg@frseems (12004)3 iitwitl]). &’heswlulﬂ@as teuhholagy%mn@édmar\m:) 2005/085456
1999) Vet. | nmmunol

[ L- 1%%.SKokuho et al. (
Al (R fepdeem013381) Qagb!fr}@z#\eawmmwwrah@@ &fngultigene expression

 cas % é§'vﬂ-9\ é‘% zﬁgﬁgﬁtﬂr@éﬂgtréﬂgloﬂ' Mp §§| }ﬂe& Se{rﬁ’r?%gs (Berger et

ovira In and a protein
al. (2004pipad)y.) . Therefore, the techni cal probl em
underlying the present invention is to provide a new
system for inproved expression of nultiple proteins. ‘
SQ Lt f ' f | ; :
oS SRR ot S RN e 38 P41 D Sestmply of pttsutun
cownmxw; uh grarticuler witbsmahyi(ﬁ,vénslannmpr@)\(lsuimsmas (which constitute the

cl eotide encoding, each within a S|n

maiPR P EURTHREC S UM, Gale BB FaTIRe IR Tound in the fact
thaﬂﬁ@r@ﬁétf\@re e&ﬁ@ﬁqe\kné %? tid s Qe ats t%{/ &%ﬁlg%ry significantly based

pol ypepti des wherein at |east two of | ypept '
on |erm@mdas)gs nbtefuyynmsiecsioed|nnemha1fgsmhée;gortnyxy\sna|stlm andftranslation

non- vi r i Qi two of the pe - :
e Ut “TREB BRUE StatiY: fie TR Beh eRbictiEs eto). As a
con§@<§uf‘erﬁ3'éa0€tﬁé SubunttwhieRS$ xP?éé%'eﬁnW t}ﬁe' l@b§f QHdd?ﬁ |HV'afnhmtr|nSIcally

| east one ot her Foly i de encoded g gene of

unbgan@egosysj@ﬁbwll adigtater et gemé@raﬂoﬁlsftqaslst o gh@amultlsubumt complex

proB RS BapeireRladt oimiher Sol PRy  \BFE Hfgpinaly. the
tranbyn;@hcﬂﬂﬂaﬂilgﬁoﬁ m’amﬁnér?fwmtprd)cﬁﬁfé exiEssSathbuatscdfdtier components
pepti de. The pol ynucl eoti de according to the present

whighy e#fi& orlGtay insrpomted RRA dhe a PEIoPSScl Hyis dewasting” - cellular

tran%@ﬁ@fdrﬁggﬂslgﬂ& %?o%%?e@tﬁl dﬂfél e‘;(pgé’é?%(?lgg%\%q t¥PlcaI ALY several

foldge ngI)lcmprtloe1(9sfagdmdenlorfe<)?/mh elect to gmot ollshlalr aénta%hng Iosses which are
.. dou stran , for are especia ef er )
refrdlah Py RGBSl | Brpdyﬁ@%r@sm Ut Tilisuinie complexes, in
partﬁ&ﬂ&“ﬁeﬁebbfaﬁ%mc%ﬁ# plEYeY ord tedi£d &flich as 5, 6, 8, 10 or more

- pol ynucl eoti deconstructs o t e present I nvention’are
subpsitie (ehyg. Mbemsamfmweukaa'qu gegg régelatory.apmplexes).

- Sanmbrook et al. "Ml ecular Coning", CoI d Spring

Har bor Laboratory, 1989). A "polygene" as used herein

Virusgs aoﬂﬂ@é %léom%k/ﬁ@eéi}p%'ﬁ o&ﬁ‘q{a\@“é‘)@%ﬁoﬁ{e 'c%ﬁ§ﬁstlh§r§ﬁa single-

bi ol ogi cally active polypeptldes in a singl
stramded  RNAcmolepsiein sense i arigntatipr ngnmlyg@@mgje a)r two ORFs that

couB5151 & A ETBALEDRBUER, B8, oBThARF 5 dhgected to one

anoﬁfwbwd@atlé@é ks dfavvird pﬂrofd%él (5:1 By sklf-dkedihg Weplides (reviewed,
structural %g;.ﬂ atory o Ey@matl c, function.

r en
e.g.PindRwarH gl )gbrféen@nvaal 6B8-19@)ypept i de
conprises the coding region of a cDNA encodi ng the
structural, regulatory or enzymatic protein or.
Thefgerwrahéonoemtloﬁ@b(préﬁsir@‘a p@?pﬁﬁ@n@ﬂ%u@h@ e@fombinant virus for the
‘fragnment” aof the geptl e encoded by a gene
promawfewomntq%nmgk% As Papsa@RPlRdly theoregaagtitiioprof a TCR (T

cell?%t?eg?ﬂ)%lﬂgltcoﬁ@a ?@@n‘i‘%@{’#ﬂleﬁncty ol\gagﬂ (LBHLN. 5, 589-594). The

conplete protein. A "variant" of the pol ypeptide
encoded by a gene contained in the pol ygene neans a
pol ypeptide that is a functional or non-functiona
equi val ent of the original polypeptide derived from
another speC|es or a functlonal or non- functlona

o Y " L Y T o
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pol ypepti de encoded by a gene contained in the
pol ygene neans a pol ypeptide that is derived froma
WM 24001034256/ occurring protein by insertion, PCT/EP2006/010608
substituti-on, addition and/or deletion of one or nore :
authoisi nseddivd reesiithieant miromhwegtms wifereire opel yauépn cdetained the

| sequsﬁﬁégfw%ﬂﬁ%iwéﬁﬁbié huls el % B Btor,gnoode -

poly[ﬂ%YelfiSt:‘%i?'r}l1 ﬁ%gé‘%llrr @b@tﬁ%@ﬁgn?hé“é%uﬁﬁg Wedte&dittected by self-

exer function as pol ypeptide it is
cleamnglm@qmm)tlde smempodeln‘m;i yronoraptiiieovinusiesi ©Oneidisadvantage of

g “fragnent” is art or r on of . th
this 3PP GisH SRR TrerderrBorasanstill fae osiPEl oM Juigeseparate
vectordFhiidbhe gl%%réd %ﬁ@l%"@aﬁﬁé&tldr& é%&és@aﬁy d' fferent
species ¢C ed to the original gene, or It may
encode a splicing variant or post-translationally

S e i —
for sﬁiémsédﬁéﬂﬁdc%‘su&g%We‘Pé}o@ﬂﬂéﬁé IIQQQG(NORUthet@FeU@QQ)T%? Immunol.

nucl eotides. The "anal ogue” of a gene encodes a

Imménepathohal 2.e 28930 nandf fusian podliepestdomeprising dequsjear targeting
A
sion By REHEem ARG Eirg! BAVheb1R B4 PRARrIste s 17007

non-viral origin. "Non-viral" means that the nucleic
aci d sequence encoding the polﬁieptlde (representing a
Therefafet thentachpical prablem underitingthe presenhmventipalistuprosde a new

svst%’étfﬁﬂé’aﬁﬁb%sﬁnméﬁ&iﬂe“‘@ o pRAG T ar ol ar,

nucleotlde sequences conprised in the polygene of the

k%pucleotlde according to the present invention ste
The spliicaurdhe cab@yeatﬁah-apagmbéﬁrw esovided by taemwchgﬂemss defined

.lnth%Qﬁm esent i nvention, the genes encoding the subunits

as a nultlproteln conpl ex or nmenbers of a
nmet abol i ¢ pathway or any other proteins that at |east

atenti i nteract _at Iea tra siently with pne ';.
In pAfGERE fiecirese RNy SRR S wﬁ'%otﬁee asding, egeh within a

s.ngieeaﬁén r88dipg°halea RQ fé st WBF Iyg %ﬁ@h'ed?)%% for at least
ncodi ng t subunits ypeptld the assenb
threarlmotmgmsaﬂyt actnveatpdlmtldem wiergime msleabte rteion of hfdae polypept|des

onstitutin ene are connected to.
encdlfef B gene8 caerEa g e AR ey h e ALy, ot east two
of tKP@PdMbdtided éhéﬁcﬁﬁﬁ%y‘?hl@éwg’é}%ssbbﬁsﬁtunﬁ me3§§%€ﬁés are each
conprising the recognition site of Yease) oF af

capabieof abirass @wsenéwnt@gacmg witl at,l&eaﬁércmen@theb palypeptide encoded

oy §IGHALE! SRR es? oA 0B SRS ESVIRLIRY 448, pobsone oo

conrfittsdles dpe dristheée By enseqeenceoodingi fog at easy @mesprotease cleavage
constituting the polygenes is/are encoded, by the

site aRdl/pR byl asequancercadirg fRraidaastiangsrlif-eleavingrreptide.
preferably, the gene(s) encodi ng the protease(s)
.is/are part of at |east one of the polygenes. Suitable

The paymadeotidec acegeing itd eheapksent invantioni maypeptd A, RNA or a
are known to the skilled person [

in Ryan et
polyamcle()ti@@wowpne@aePnevqre marg, 859518#@2 n%ea%eea@nelogues The
polyﬁ’ucle&ﬁ@g sséﬂtoheémgle or é@@o!é%)anc@d%%r ?fNA |n particular
ease cl eaVage sites are the cleava
doutﬁeisﬁsandfedp@ﬂ\%u farmsNbee pespesialys p(efegedt dﬁmcpolymucleotlde of the

i fus pr.otease ot rys I ot eases, . p irus P 1 .

prespb iy eBiigh dasebe BpoliteddnrieBicg) SHabesishystiers polyucieotide

RNA- 2- encoded prot eases, aphthovirus L proteases,

enterovirus 2A proteases, rhinovirus 2A proteases,

pi corna 3C proteases, conovirus 24K proteases,

nepovi rus 24K proteases, RISV (rice tungro spheri cal

virus) 3C-like protease, PYVF (parsnip yellow fleck

virus) 3C-like protease, thronbin, factor Xa and

enteroklnase Due to |ts hi gh cleavage stringency, TEV

M Y ]

oy o o o
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sites are particularly preferred. Thus, the genes of

t he pol ygenes according to thepresent invention are
wWoe@iesabl y connected by a stretch of nucl eot i PEFEP2006/010608

conprising a-nucl eoti de.sequence encodi ng an. am no .
consigucts sEfdbe preseit mhenmnarama‘dy by ReOMRINGhEgenkdeehmology (see,

X represents any am no_acid,( TEV occurs

e 9.nSeibsAckPhak MolRC g RanEg ok Spilag Harker LRGPl 1 989).
nucl eotide sequences coding for ENLYFQG and ENLYFQS
respectively. Preferred self-cleaving peptides (al so -

A “‘polyderte™ ag sseﬂ:herrgn hg cr nhigleiccaeit eserpuesite tﬁatYSEbodesaet least three
deFe{% ‘5% Cyrr. Cene, The&%: 355- 378‘{5\3
biclegicalhe gctiy, R W?W‘?%é“ @n%l‘nS!?r Vi TS, 202 ngr@esconstltutmg the

'pol@%ﬁggt&? d ?lg%eé p%& | d(yq?‘r%fcgg? I’ﬁ%ﬁ{dﬁ%g@eafnepamcular a protein

or f(dgméntamhnant;t dealsheaseanalogwé themafn@avimgnat spedific, in particular
Vi rus, ea asigna Vi rus and 0 teschoyirus. At

StrupbiESh eauRRTY: A SRR  MBGhC BB AR HE EANfeRadIng the

I §hse I t

PONPELHEE  BOPANes e iy NeBIGPET ehP\A) shedfhg the stuctural,

reglda’myled ebyyrnatic podtegeaekagment, hayiaat,anatanit easnalogue thereof.
suspected to be capable of at least transiently
interacting with another polypeptide encoded by a gene

A “ﬁﬁéﬁw@hﬂ’egf ke td&ﬁﬂ@ﬁt%@ﬁé@dé‘a’ Hycal rqehét@drﬂﬁh'eﬁnﬁ the polygenes

formed betwee e pol ypept.i des i nclude coval ent
memmaup@g’c ohtegikary of thsp ndginaé petypeptidat preferably adtadoment retaining at

leastring a8 e, ghiBR anBlels reldiea” Nariapy, of g polvpeptide
encBied ebysa qameé RbAtdived Cial the gy rRéa®y a polypeptide that is a

I nteracti ons between enzynes an their substrates,
functionapt@r soarfdnetiasat (sqglaaie@h@f éhe apiiginahipslyreptide derived from

anogﬂetqﬁs{k%%ies' aae f%%glpﬁgfop ﬁ ﬁ‘ctf@?? g%ﬁ}/%tﬁvr?ggf tﬁ%oérlg?nal polypeptide

thatraﬁdsaft@maltémalwegmmﬂge@mb@étqra«asl@mrrél@t@@essTr’fga A “mutant” of the
pol ypepti des encoded by the nucl eoti de sequences

POIS{R%’X'E’?tQﬂqO Agd dyea ;S@I"';?g%‘ﬂg@n@ﬂ ip Eerﬂcéﬂiﬁﬂe mMe@esta palypeptide that
is dgiran‘é%&;ﬁrtoWS r%ﬁlﬁ%ll ns?%@@ Eg}rtelphﬁé}’ﬁﬁ\?eﬁ?dﬂn ! I' gﬁﬁﬁg@ﬁﬂﬁ addition and/or
deletmm of anz er anpse m‘mmachmdummneﬁeAaetﬂmlmmle?nobmmgpolypeptlde
~__a,prqtein of int res(i F S_nmanner | S,...0., . ~

encieBd T 2" oo, cavfarese dndbe KR oTRE MRS, diicsionab epyiyplent of the
ongﬁ?@i’rrﬁﬂf%éﬁ;ld%f tHdTengSé\Fe%j hRivet &1 Acn-rélBtRP G lﬁH'é’Jld 'ébquence but

case Ins are n expressed at. different
exere\ed §ameofuoﬁt|m as plnesaem)ephda ina@nategasuioar assenbl y
in different stoichionetries. Therefore, in case a
polypeptide Is poorly expressed in comonly used
fOSpoREingly, WWh fHe FRERIE @BiERvE], 4 g@neowa@&mnﬂwa part or region of
COdI seguence may be_ integrated i nto one or nore
the mgy@i@@og)th@f‘fragmam ﬁtqie/re/e@ioﬁﬁ@m dde gane “eariant” has a sequence

thaJ8TGSRF i dRretBnl Sieeiet Rafiified tFfhg BBLI BgnabRER Bidy encode a
splitingt bagamaonepostttensiaieidiyc psocdssele vergsendf the polypep’ude in
i nventjon may be assenbl ed individually accordin

questien.r hai Mutent os (dsiprass fopn therarent gee@rachy omﬁr? ign, substitution,
C [« ny
. hoflor TR by L oL el FREEOTELECHE! ARSI of 2 gene
encbdesp arfuhgtional egaivhlertiéthepelypeptide tehabdédil eydeaparent gene.
constituting the polygenes are selected fromthe group
consi sting of genes encodi ng nenbers of nultiprotein
conpl exes and genes encodi ng nenbers of netabolic
pat hways. Preferred nultiprotein conpl exes are gene
regul atory protein conplexes such as transcription
factor conpl exes, transports conpl exes such as
conpl exes invol ved in nucl ear and/or cellul ar
transport, protein folding conplexes, receptor/ligand
conplexes ceII-ceII recognltlon conplexes conplexes
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Menbers of netabolic pathways are, e.g. nenbers of
car bohydrate netabolism (such as gl ycol ysis,
wQ@hkwcosesgenesis, citric acid cycle, glycogen PCT/EP2006/010608
. biosynthesis, gal actose pathway,- calvin cycle etc:), .
At lebbipivb o tied glenemir she pohgenes amdoyding do dhe ipresdrdl invention are of
activation of fatty acids, b-oxidation of fatty acids . .
non-yigale Ariginai ‘NSwUiralh angans haktha : Nereigapridageayeics, encoding the
[ [ : e hi n et Lt
ot BB INEGE, CAUERAFE RIS SE X BGR ha, ansiogue or
mutdfit &ixsrelddns &rigiidallyr st found & oshokdemierl ramhthaygeridmee afa virus. In
Tyr biosynthesis, Trp biosynthesis etc.

partigelBB bBHFPISAIIYS (RAAUSHCBR| CRITPRE D IbSHR &ql@@ﬁn%g o q%\?ppo.lvnucleot.ide
acoo B IB e pr SR o A G LR PrBkdybtes

bi osynt hesi s and degradati on, DNA replication etc.).

Thus,lir/b;qncgg[rﬂc’ingftgﬁ%%q%%&l%iggﬁﬁﬁxggﬁng%ggﬂﬁg [tl'?e (s)lfjbunits (such as a

L Ly RSt ins that
i A B AR R Rag 0y Ao
at le3shpotéhiiztiyeintertidt at/'Sdastledssienthe wdths ohe sanagher) efeat multisubunit
asSRRY GUREPIESED ] Al SFLINE Dk GRS PAVERTS O (ORSm T R Sequences
encc'&ti%gjf qRsls Lﬂﬁ@eﬁoyep%éﬁdégﬂ%?ﬁﬁésamy”&eapresent in at least two

ogi cally ac 'ypeptide. Mre preferred are _
polypehes) emesreémdbeli genels constitutingoeacthh ipadyganerare connected to one

rofeins. As nmentioned above, j.t is preferred that e .
anofieb by s seaiEnSa i e ey ecite fan el B f Ryehes cleavage
site §ild.6F SERUBAES | doinpriiing Wy HEBSGHESEN isteasa Pr6RRE) i 4ttleast one

'east one of the polygenes. According to a preferred
self-cl@agitigmeentjda.he pol ynucl eoti de of the present
i nvention contains at |east two pronoter sequences
whi ch are each operatively linked to one of the
Accheing anes, phdfefredapaiagiirabnt @it thel Ipregerithmvexfioesthieoprotease(s) .
of the polygenes. Suitable.pronoters in.the.constructs . . :
capafile iafcclpavig iheigivayragesitempneeded bydhesaqusicel® connecting the-
_ N ) o
geng SoesiEtTy T B91BerBS et el By e BPyfutRoBde of the present
invenid®pMdre barefidrably;, ahel gérd(epencbding tireoprdtease(s) is/are part of at
PcaP/ pO[ h, pcna, etl, p35, da26 baculoviral early ‘
leasp ppeSf dhe POIRNe®\40, UbC, EF-1 a, RSVLTR, M 1 PDs47,
Ac5, PGAL and PADH The pronoter sequences nmy be the _ ‘
sane for all polygenes, or .different pronoters nay be. - :
Suitaklequrbéehdeoclethagel sites and splitojemvieg peptidée b kyownHe the skilled

_ ORF i ni f th
S8R G o8 RN L0 o TRAEEAREL 72, feygrna ot .
(ZOOgg%tu’F?\éiBte%. BGHg0boy4 )N e refepeldneXuth PRSI prif€ase cleavage sites

I'ynucl eoti de according the present invention may
are trentleanage siteerof pajyniasoNla peieases e .gutihagso @iefavius protease),

., Of suppressor _sequences. i urther preferred that .
POtYVHHS p@?’; PIRIEESEP d ORI ’Dhg('?%é)t I‘?i&%%g%n%%%' S %n proteases,
byo Gl aRNA-2lerlcodet Preteakts, faphthéwrdshtiegpritéased, nedterovirus 2A

vector or host cell. Such an integration site wll
protaasesy rhinovirie 2fopradaases, PIRATBAIXE Broteasessiceptovirus 24K proteases,

' ti . | i .1 nt :
nepgUfify PR aRbRs. R RIO LTS Shr Al Mt SERAR e, PYVF
(parsRpPRsitdw ek \FiusPST-ike getterts, thrbediratfaoctoraXa amar enterokinase.

referred. Especially preferred integration sites ar

pret ) e

Due; todts hishcelearage shipagensive oY (fokacssl §ishcYiBsy)i protease cleavage

o ] g [ j r f ;

st BRI  Gehot i PGS 81 FonbBRes accoring to he
pol ynucl eotide's integration into a virus selected
fromthe group consisting of adenovirus,
adeno- associ ated virus (AAV), autononbus parvovirus,
herpes sinple virus (HSV), retrovirus, rhadinovirus,
Epstein-Barr virus, lentivirus, semiki forest virus

o, Y N Y LT
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pol ynucl eotide's integration into a eukaryotic host

cell which may preferably be selected fromthe group
weawsioseesing of mammal i an (such as human cel | s, PET/gP2006/010608
"HeLa, Huh7, HEK293, Hep&2, KATO-II1l, | MR32, MI-2

 preseniniovention are peefesably soaneatesby.@ striab-afdiudgetides comprising a:

rucidga Nt Ros Shea e Bh AkYoBrehet sEfbbloerbne seneral fom
EXX?!_X@JT(@/S) RiARarkin YOhidpreésdnty ey @phihe, asiib(oleavsge Wyd TEV occurs

| broblasts, primary foreskin fibroblasts, ) :
betweene@s and oot & 1and IFxchlostapefereed aretlinker pegleptide sequences

codifgplt BV EGG ahd N FES, Moy ver) "ol 15,

el-egans cells, yeast (such as S. cerevisiae, S. ponbe,-
C. albicans, P. pastoris) cells, and insect cells
Pref¢sed h sef-cavingigppptides @lgp saked sfcg&agtlrgg(phyggalygﬁ,elements,_

i-gh Five | . a S . C i :
orvSEl ELS SR [Poo, (TRLPRBES Bk, & 35 g, dfved from
potyFiRlL8HE Gafdiovirid2At gepiRies s BBp&tiane picferéd Belf-cléaving peptides are
' i nt egrase-specific attachnent sites and SSRs (site, X
selegipdciront A dwalidess deyived fserar EMIV {feotpadinpguth disease virus),

cauifEERIALTE T afluh Yoy aRd e oot RRE o
the present invention the pol ynucl eotide additionally

conpri ses one or npre resistance markers for ﬁel ecti ntg, ,
At legst twe @f|the \palypepticiessengadsdeby tha Pelygeaes pffhe presentinvention
are EHARRRSE e UHBIONELSbng WA GRE Bhor AR bncoded by
the pelygehes|cer tgyi asd atiigasti duspectechto bengrpaiile aif,at least transiently

interdaies PEPaARoIRET ROLPSRHBIEEPOET e eeTEarqTiaingd n the polygenes.
Typig%' Viﬂtéfrba@éﬁsdefo%e_‘dh%eﬁl}%ﬁ%e' W?ﬂébt}iﬁéso'ir?él@ﬂé_k&dva]!ent binding,

nprises a-conditiona g origin of replication for ]
hydrogknnghqrdspagalectoostdtipe ioteractionst hangi Vajeder-\Waals interactions.

“Tra RPN I i SR A T FBE ST S PR pigs. and are
typic,?dggoir@&%rsbh@a Wy 1 eeBelivs NEswae ne XHA RO Nk SHRiit &substrates,

constructs ‘di scl osed in WO 2005/ 085456 A 1
receptags/arebibeir/(egersiiy oranaagnistic) ligands, iptarpetionsibetgen members

N Ceof i : . $ . |
of ighSolft YBHSHSR B BlrhbPaRl SEReh ORI BE PSS o 0. gone
reguistory|dnpléxes. T 1 - MCSL - P1L - TA- B] - P2 - MCS2 -
T2 - Y (I') conprising (a) at |east two expression '
cassettes T 1 - MCS1 - P1 and P2 - MCS1 - T2 in a
- L0~ - t.a-t.ai tail -t.o=tai I
i BENckfbe Mooty s ldedie! Al 5L chattutg te pobenes o
the pfeSEnbineiiidn rhapblecthebyarne pratitierent. PTHusarech polygene present in
aterm nator sequenge T 1 for MCS1 and fl anked

b .
the GRHBIEP qiAhanHVantieh MAKCGNIUB RN O MOs GPPYIESS7E) nucleotide
seq@énéee@ﬁéooc?r‘&? T%&éiﬁ'df‘?%kéﬁ P & antitqtg,fA%@‘?,rbéék%le to provide

‘pronoters 2 conprising at |eas o _ _
constasits itbat serveifoe ophinmal cexPréssiomiof Iteastesirad proteinscin particular in

cass RS 21 MRIPEN PY5REt (TGP EUSACRREP YA, Present in a
mac\“@rhglééﬁlﬁ e €t onmRtedkt! toieHondttids! Mhéicstel Oth case a
products of AY and BX are not enzymatically cl eavabl e

polybgptids is pooilyexpresseskinagommonlp usgd syystams ctwaor more copies of
ictj.on site

the &FFetpdidiR oBHhG sdycee AL bifEAeY bld oRBrnGld, Bvaenets)
of ah NeRIMREI RrBtruct. The same approach may be used, in case a polypeptide is

7
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wherei n each polygene is inserted into one of the
expression cassettes. Wth respect to further

wee@hes428d enbodi ments of the constructs havi nBCT/ER2006/010608
arrangenent of Fornmula (1) it is .expressly referred to-

* pres¥® 29QH/HIABASHiInderlof PATITIER 0044 Qﬂesﬁ’éélc)omplex In this manner, the

restrictipn sit A and

|
consfiets %ﬁutrgapreﬁ?mmrglom oy e Asdrniad B Ba'&f gegording to the
requn‘?&%hr | Hafss|r &lieVEls! Oﬁoﬁihﬁd?ﬁjeﬁg %ﬁ of SRR, cehilex or other

restrictioh sites c by iso chlzoners
macidnesiecilar Iaseen’fbly arpessoar skiled tinitbeiarh desirgado express and/or to
have identical cleavage sites. Furthernore, preferred
purifgxanpl es of . the restriction sites X and Y are .
restriction sites selected fromthe group consisting
of Pnmel and Avrll or restriction sites cl eaved by
It is fusthee Iprefemedsthial ¢hiee genesaonstitutiag Itlye pol&yfgeneedare selected from the

o B St RO coch ho Rone Lol S8 cones
enccfo‘?ﬁ%@mﬁnlets R gt%?ol gatfh‘?*dé/%""' Pi2fdrad UhEiprdtdin complexes are

ers ted fromthe group
gen@wgillaﬂurylprmtblrpobmpMSmh adraneciption facterequmplexes, transport

comp@ggeslu?; tgg ézfgﬁ)q theﬂ%g&epgsﬁﬁrqiﬁggégﬁﬂ? rhc‘eeYléllJ?aratransport protein
foldﬁg' kb tdlé)@s' o%égiﬁ&ﬂ/lgdﬂdarcﬁarﬁ;ﬂbﬁéé egeltaam gé@@@mtlon complexes

nsisting of restriction sites Bstz171 | , Spel,
compledeslriovolved) inr apopliosis, mnsple@s neived iareells év@@tr@@ulatlon etc.

LB SO AN S P st
(sucl?te'a?,v\Pt & rygsiﬁ;ebhﬁo%égﬁénéﬂ!?s'@thbn@cmf oycke, | glycagen b|osynthe3|s

Ct to the production of polynucleotides
galanmen@athveasab@abnramm!ﬁ;e&f@m lﬁtd:dmtab@hm Fﬁ%ﬁd%%ﬂtr@w‘g'ycefo' |

IRINEACT Tt v e

‘a-oﬁc‘jaﬁd?'? @frﬁﬁﬂ“fd VESH &Bsﬁ%@gﬂsn%h%@é@é@l B%@}rﬂléQQ'étE) amino

active po ypeptides within two ar nore ORFs €ach

acidoustariotismgsuctp abgietasgle soactiansa %@P@HQW#&W@%@VCIG shikimate :,

patih £ §hG i rges TP BRI e redligRbotsm (suoh
as &Hét% %Résﬂ}?cﬂ?latléﬁsw ¥y@fhesis| photosynth@gsemetinde aetabolism

si ng |soten|rrp055|ble or highly difficult
etc. beuaiege acid meiabolim Sipzen and pyHTEdise pioswhegiS and degradatlon

ONREBHRRFG 191 L 5yl e oty AT motabcte

patm@mh@y pactakenesem, d.4. aﬁpm&m bloqrescora/yaresinteeasp and G.
has often turned out to be hi inefficie

Michale(egle Biaahesaiagl BREIS 1-cqipdr HoBINGY thSdisadioboken, N,
US§ i Su@?%d%lém%ﬂ)ré €0 91? rofj SH 18 H&S%f@?é‘éra‘téﬁ' Bgtréf%‘?ence

eln asse are encoded by
at | east two polygenes (each representing a single

R
t
seqeé?ﬁéf{gi Oc{rb%%cdg Wents ?ﬁé’}g’ﬁdé Mo picisrred are yolygenes

cons Its In parti cul ar assenbl
encodlingh® €p6l mgmmee)oram@nemprepmtermseﬂsl wiestioped iabove, it is preferred

rticular in ca e cl eotjide of the
that edolearel®) FRIRCT GRa T 1o BT eogee tlF VORI Gygmecting the
LORaRIER dBRNMby 8 (chBEoRE BF AT pbipYeAEd.on is a
poh@egﬂgr co%t al ni ng th¥a at?ove descri b%dp%ol ynucl eot i de.
The vector nmay be selected fromthe group consisting
of plasm ds, expression vectors and transfer vectors.
More preferably, the vector of the present invention

is useful for eukaryotic gene transfer, transient or
viral 8
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vector-nedi ated gene transfer. Especially preferred
vectors are eukaryotic expression vectors such as

wao assessel ect ed from adenovi rus, adeno- assocPGﬂEHﬂmwm0am
virus (AAV), autononous parvovirus, herpes sinple

,'ACCOYdIhQStO( B eferred rembadiment htras pOWﬂUl(Ik%OtIEﬂSOfEthB psegent |nvent|on

virus, lentivirus, semiki forest virus

contajas @t iRAst 40 RTBRIIYYTSadkENeaSs Yiieh AEe RCH r?é’eb?fé@é\h'ﬂ“ked to one of
the pp?iqeeg’f ghtg% ﬁﬁ%l&\’d r%llﬁr@of SR s¥RAL K the polygenes Suitable

OVIrus 0 resent | nvention are
pronfitedinniet conshecs of tlhbepr@eaa’smwenhon naanygl beiedecied from the group

| ~cons{ﬁa:iirr]\g I@f(q) th»;ym% 2@5 Fpt)ﬂé(r v%%ﬁ%gqa u S{c'g/?rgﬂﬁ)réfglo %e&’?@ Jpaculoviral

t s, th
e BRARPRIT\PISEAN TR ral MK 7 BRI ORE OPER L e, el P35,
dazeﬂ@@bblob}faaeaﬂpcmmdﬂ@mmm IME, Pbk, df)lésIed I@SVETRn MT, Pbs4z,

the viral DNA chi A, which codes for achltlnafs tl
Ac5,Reesans Bapt. itsr pisinoter §eqpe@@e& may berthmsame. feRsll polygenes, or

{ { hi t
o o R AL ASe b B lert bhishes. ¢ 111 1
chi A gene product. The quali ty of the expression

products generated by a bacul ow rus stem | a
Prefemmy,.tbmm QRF gentaining hRAVORNR ofhespiesent mve%tlon is flanked

o 23 PGk TR SOR0LE0\n of SR s homone),

Pr eferably, vectors according to the present invention
nprise a site for SSRs preferabl LoxP for . _
The SalEnuglaeida acpaiciie mPrERevbReNPEBrkseptSinurREr regulatory

seq ér?ce'ls%c?l' ;{lseehﬁarlléé%to?gugﬁr&%r Qbq&hdesf the

acul'oviral gene v-cath d chi A so as to disrupt
their function. The vector of the present invention

o 8ol o8 G0 Ae L FBER T et imventor

' cont%ﬂ{'{(%?tlbﬁstaéﬁéngié?%r‘/ RSt @\&eglﬁlﬁéﬁﬂhw Divestdrt eblhest cell. Such an.

er genes are luciferase, b-Gl; CAT, genes

f mtegmxtlomm@ Willmm&nrthemowenmt SeORMIE oGtransigrp, mc,qrporatlon of the

[ ants t I
polyﬁgﬂgg}l {é)(\ésc Sggﬁﬁ?n‘é' 3 W?B%@@i@g teJl&‘?yotlc host cells), .
resp&ttiveRt Site%ragérﬁ)ml‘cﬁﬁWﬁcm are moaé poefesredf t he
nmenti oned exanpl es or other sui-table markers known to
the skilled person. Variants, nutants or anal ogues

Esp%r Eflg §B%f¥rr§§% té‘%ﬁ?gﬂl ¥Sogrf‘tthbgésg@?@@ar@rc%mpatlble for the

peC|a y preterred

| polymfctddtl'db&i ifteglationt lrﬁso/aowrmﬁel\/mrenpréelaibly ethe integration site is

npari son to the mar erS|dvargt mut ant, or

commaéqb@{@ the pelynuegotide s, injsgratien %r érpgr§eé%cted from the group
conglgﬁﬂg gle%eﬁ i @Endh é&ﬁaféﬁe%ﬁﬂ% CAUl\'\?)métﬂBnomous parvovirus,

i Ses ransposon e ement, preferably the T
her;@éé a;ithml\nrest(eiS\Morretrpwmﬂs,r aadinogineh EpsteathﬂsmﬁUS lentivirus,
@Be Tn7. attachment site, is |ocated
Se”Wk! fﬂrﬁStaV"fH% FMBVIIRh that a successful
integration by transposition can be assessed by
testi.ng the phenotype provided by the functional
In aanﬂkrﬂrerg@meferrlédefemb@ﬂmtenansth@ln&@:ﬂa@@@ sfte t ise Gompatiple for the

PoRS RSO HE8 AT (BETREPIUPISIET ok Mg TR \pftreraly be

selédpté@q'ro%nﬁﬁe‘@%u @énﬁsﬁln% bf&ﬁﬁm%alfa@ﬁ@%@hlwhuman cells, e.g. Hela,
I scl osed therein Fur preferred transfervectors

Hulof, HEK298e$tEmG2, nmiﬁa by IMFészgawdzonaa@rﬁavmﬁ \éds ofkeratinocytes,

t he abov F ectiv %

poreRRRIOR. THIOaNE, C1Br TG BrETaY il 12 SiauC, Saos2
pFBDM and pUCDM are transfer vectors pSPL (Fig. 3),
pFL (Fig. 4), pKL (Fig. 5) @and pKDM (Fig. 6). Like
pUCDM pSPL contains a conditional origin of
replication (R6Kg ). pFL (like pFBDM contains a high
copy-nunber replication origin (ColEl). pKDM and pKL
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replication origins derived from pBR322. In analogy to
pFBDM pFL, pKL and pKDM contain transposon el enents
W@ TW7B542Fn7L) . Vectors pSPL, pFL and pKL have BCT/BRI06/010608
~inperfect inverted repeat- flanking the dual expression

- WI38apdridrg Hepaitoss,pEICDB) 1481 K-vld;Deﬂ,suntblIi-I rveimesells, embryonlc

lu‘nggfﬁq‘%éﬁagtesi&?ie%?& (GEaRkE b S: SSlepmarcaRin pRls. (4RES. MGS3 cell

c r
oo (A UGS} 4 EPICTRN PGPt BATAE R IEDEIB) cols,
ovméu($uchsas FinboYFaptcefisaCursdsgards télts, ajemst (pueli ersr &d cerevisiae, S.
exanpl es. of transfer vectors faqr gener at

he
~ pombenst raleicanst A asiisl salsi Avddeser oglle éaghfaﬂ% Sedrugiperda, e.g.

ngt]lg&f‘ Ok QQSf-II_-atP-lIl 1F9 ﬁgyc%'ﬂsh% &%’@3&3%% 545§t &Y Schneider

oni'ng 's ran{re ndA~pir) See
cells)yTherefore, the pol ygenes of the present invention are
inserted into a vector such as pFBDM pUCDM pSPL,
pFL, pKL or pKDM at the nultiple cloning sites (MS1
rffpg?e)ferrsﬂt er@ré’ty §ipdd Lid %%Péc?ébsz% ﬂ'\eeﬂ"élﬁgéﬁo%}fjelements of
n or Vvia reco |nat|on usi ng t D . _
Tn7! f)L- iHWéngQe%lpéyzifb) atté'dflﬁnéat: sitew iandsSSRanHiter spedifiorscombinases),
pUCDM pSPL, pKL and pKDM conpri se
pre ﬁfﬁh'h 3@ rC‘éQT‘QXeﬁPe‘B ‘%uﬂeﬁ?ﬁpr uSIONRT e i ngg?e(gecpqmblnase specific
production and allow for a sinple and
recdnlN‘IiB)F‘gH(‘?ﬁll(hod rg‘iéé]. ntegrate genes via two access sites
(attTn7 and LoxP) into this bacul owral DNA in E. coli
cells tailored for t s Burpo e. cor

0 . ”
In & BiafREFa GRBORIATt Qinoe)PESERT HYARURTT i 8?&0}13‘&9“96 additionally
con{;)‘?éfescgﬁelf &Omd?énl‘é%gatér'?@e ﬂﬁébk%k@'f@tots'e?@ctﬁgdﬁeét 'b@ﬁs with desired
ctor the 1 nvention. es of preférred
proparties based wanareddistance ftd gihesmﬂe txidsuhsiances eE)(ampleS of suitable
or ci ne cel(ls such a and PK-15  bovine

S-1
resiS@Pe S HATKES NHSand O o WU | SSRGS Fegdiost, ampicilin,
chlo@am%h@ﬁ%ﬁ ﬁtélﬁ%/cme%éctﬁﬂirh i§ dpB/ctkahanRieVi Si ae,

pastos.and al bi cans, insect cells such:
- as' cells fromsS. frugiperda, preferably Sf9, Sf21 .

cor Sl BSR4, 55 oA o e pres

mve?M%H ﬁﬁef&abﬁplcbmgffsééeé HInditRinaRIRBKyT 0FgM oﬂ?éphcatlon for making
HB10 BW23473 and BW23474. Preferred

prom'atmno@pwdané opdhe piregera ibra prakarylisnTostHEK293,
Hep&2, KATO- 111, I MR32, MI-2, pancreatic b cells,
_ keratinocytes, bone mar r ow f| br obl asts, CHP212, .
Espfé'i:ia'ﬁ?Wre'T@%@'erﬁBbbﬁaeﬁfézof %W@mm& ofVtR8, present invention
primary hepatocytes, FLC3, 143TK-, DLD-1 , unbilical
resuute.hy e linserbanrgiofiiec POMEENERHAS LIXREESSIOR ¢3Rgetes into constructs

R T

and/or vector according to the invention nay be
sol ated cells or they may be present in tissues

or
Thedi@f@&?bs't iSTBiRT e In a6 HOMIMCIRIORHRS 1he eYeRent IAYeRian,Romprises a
gwﬁg; lhei ng

funétfdg%l ﬁ'ahg%ﬁeﬁ?ﬁc fgﬁgﬁgﬁ%\)\éﬁ nucﬁﬂh?l de sequence
and/ or vet+ar1 eMCBd RtenfA o] -FPRLMCSP +iTarsgeni c (1)
ani mal s are rodent, porcine, bovine and C. el egans

CO“@H&F‘%S The transgenl c animal of the present invention

(a) i s @%&ét%haéidfeé’sﬁ% WaskOfted 19 ChuSS Al Pther poheMEE€¢ -T2 in a

rotern conplexes or~for screening o

cortmdntdshefamf head+todaib| ogitabdto-bait |arranmelmt veach ¢omprising a
furth odlnen f e pr nventi.on is a
oIS GRS gt dtean OB SR oL 8o febmoter P1 and a
defi ned above conprising the steps of: (a) providing,

preferably anplifying, theieodi ng regions of the genes
constituting
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the at | east two pol ygenes; (b) providing said coding

regions with the sequences coding for the at | east one
WQr@reses cl eavage site and/or the at | east onBCT/EP2006/010608

sel f-cl eaving peptide; and (c) assenbling the. :

f r ggreinatorr ssqudndeg THr ¢on MCB$ 4d fRinkelbby saighrohfoaér 2 and a

single ORF results |n each pol ygene; and (d) conbi ning

t hEETRINAASLAIRBCP 2 @éN&SEnt 0o a single

po e o) vent '

) BBk abEhe i PBHFT ARRIE v Sh, bAGBALE bitbyg Pt ana P2
t heopiprRiny at lReehtwe restictyT §1tersgAtdm Bteps of (a)
generating at |east two pol ygenes each conprisin

() | eagtleefﬁrr gesictiontsitas & andgY eeeghFﬂa@kra@femed)%dbevexpressron
ES ggf@égy by the above nmethod for the production of
he pol'ynucl eoti de of the present invention); and (b)

whe«rémnl ng the polygenes into a plasmd or viral vector,

wherei n at | east one of the gnes of each pagl ygene is
() of reRrction gite A IpchXargwall as eﬂthmre)eomﬁétrble but

(@) po %)e'ﬁdé%? Z)W?@Si& %Ajc]tl ng vv|t one o?ﬁieﬁngtflca?ﬁ/ cleavable by

poke/s:taptm;rwl eneyrggld@j bbx drryesh;mmffor Pestfietiabbifes AnB, Kfand Y, and
enes assenbl e |ntot epoyenesl e . .
(1) e iR RGO Ses AALB A Bl SIS iah Figs & end ¥ e dagompatible,
SRR ShAPRoRaRRTH LRl BU PRt e btes
above. The constructl on of the polygenes as well as

th th t b d .
Wit JesPREhioh UpehRrBlTEL, pOboRriTtlg: B4 théo AHUES having the
arraWBéﬁférﬁ.‘r Bf gﬁ&%ﬁlﬂb' () kﬂOWﬂ é)%r(%éﬁr Fé?@rréhl kd EWO nodB5/085456 A1

art (see, g Ausubel Current
(PCHIER2004/6133 M;Ilecpalalcuarore@ypthmlsﬁewA @nd&BSnmﬂ)e multiplication

o BB She e oA Bl At bEPehe P S BREL 17, Spen

Clalnid Redl slereSaivHioncsite s chshvea ﬁ@rsobbﬁrzaﬂfetrs endrabf. Isoschizomers are
pol ypepti des (tg@g usi ng corres ondi ng cDNAt.enpl at es),
g e

restiieligre remaymes bavg | ptreeiee BgAehitEs. Gurteymore, preferred
Y U

crafip R B % (T AR RS S S Bl bR kBt ABR the group
consistifig b€ PyeicarrEAy i Der rdétr&it@h&bﬂeﬁ clédvediby osshizonide Ithereof

contain a recognition sequence of a suitable .

restriction enzyme. Preferably, each prinmer contains a

| -

Parfidiary BloRioR pdvhiiabolides ol et POTNRAE ingerted into one of the
exprissiart icasabttés garitainedf int tiee ratmviet forgidap(l) fooogdrisen the followrng
fe Br oduct with another anplification product and/or a

at{if€%eari sed vector contai ni ng the sane restriction

Si bfSmblerB¥SEARY P2 AeCUISEBE fFdn IOERRIp 86 ‘ ;
(@) errgo di rrenrt for the producti onf of cogst uct'?lﬁmgegfpom and p10;
(b) di tercninatedl sequgaces naret heleptadhfom ey group atamsisting of SV40 and

regﬁz{kti on sequence of a restriction enzyme that

s an overhang which is not self-I|igatable such

(c) asré¥fitlio®'sit8st &l &nd IB ifaRE HRGNChHAEH Smb!i@l@b‘m ‘é?é éé‘Pected from
not contain a restriction site, it is al so possible

pr 8QUeCongisingpf fesémtl%rsrtﬁeoawﬂ €1 wé‘tnela@abteedsl\lrul

(d) Cofg)srth sﬁgg g@%ﬁﬁrfga % szévrfrégi fﬁ)gn %fa gﬁé&p S Ingﬁgng o(ff restriction

thglt@@QnﬁacbmpAyne@hudes usi ng any source (besides
anpl i f| cation). For exanple, the required sequences

(@) mayiterfon Yiemdptegration ara selagied tpm hecgouesgansisiting of cre-lox and

ve rs fromwhich the sequences may be cut out by
appropriate restriction enzynes. Constructs that do
not contain appropriate restriction sites etc. may be
provided with the appropriate sequences (restriction
site(s), protease cleavage site(s)/self-cleavable
peptide(s), linkers etc.) by ligation of suitable
adapters contalnlng the required elenents. The

- .
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products or any other appropriate construct
(containing the restriction sites) are then cut with

WO b@7appsopri ate restriction enzynes. O cour SBCT/ER®06/010608
sequences. of -any prinmers used are preferably sel-ected
such that, after final assenbly of 'the pol ygenes,

Lpreferably into uitapl e, vec a single ORF
withf gespedd otheegewﬁﬁ‘fswgeﬁeo VRCIstideg haa her abpiel amrangement

: heyyi nvegti i gat
accdOlt| fFFouplfl| Wo8' dfreddlf ATBILY' 381 VIR 2005/085456 At

(PCTiER2GA1/6¢33&Mt i al |y or sinultaneously into a suitable
vector, e.g. at MCS1 or MCS2 of the MiultiBac vector
system referred to above.. For exanple, one polygene

ioiant F d, i
Bt R O S b sever
bioldgidal(yPastivieRaslgge ptidzzsuithin tWoeor msue ORIgs eapk toontdiningr # polygene
ol SR B 3B SR B G240 of g
codﬂgron%éMBersanjr\gnZSé.%Qﬁgt a%r’gfelﬁ lBARAEReS:| OR thak and, assembly

rivative) yie ovi ral’ expressi on vec
of alt ealbynit genésirdotai mnglefORcErlseﬂlponmpmgsmﬂs echlgrtw HEEﬁcELdr because of

the FFSREF AP AmfRls creRing Sefienn RPPimBUBIAY qamdte other hand,

efficiid dsBERMNIGF BEvéaESEe a'll%@m%e?élbf Qk}hﬁlt%%ﬁﬁi[ cBih n%x each present

restriction/ligation it is also possible to ass
in Ssm@lﬁt%@wptaasmrscassamh@@@ﬁenrterrmﬂ)ouhto be mghlygmeff"cuent since

the ggég%ﬂbc{or@gl &Eegcg 'pgfﬁsr neig bl S )a(e)gjnes]%eao subunit. According to

the preskens irvettion $b/§%§ﬁﬂ1ﬁ|¥§bf é%@tlﬁﬂo@@h@sﬁhﬁﬁﬁ afd@Ptoded by at least
Cl ontech, Heidel berg, Germany (see Clontec ques,

two @qlmﬁ}eszm Fgeprggengm a @ng@@ﬂﬁ)meb codmg for at least three

pOIVB;SER ges r(‘ﬁréeé’rgbﬁ(yéit( ﬁg?é Q/\% Rﬁgt‘? Egggtg]re%aﬁ?s B LASSsinTAP g'cbmpromnse

betwedrpmahagealiityedh thdgemstian) and ite domsfiugings (lh)pawai(émassembly of
ires 15 bg)(ahorml 0g ous regl ons i n a DNA nol ecul e

the B@&UGQ%%) ang ressipih efficianayr (i paglicular inscase the polynucleotlde of
the GRRREAPIBfiol REARELNDRYS 80itANE veR{drgsPondi N
ono ngly, a

ogous regi ons ccor ector containing a
pol ygene of the present invention may assenbl ed

; tiall |-t I di th L
el A el SoRPHUGHIORE Trbeskt RUBMiPR ¥ et wStten eentaining the
aboPEALSBARK | ymaé&rd@ kel RARRCheAY ade §élé§te@”‘#d?ﬁ the group

cl eavi ng peptid appropriate hano
conse’mganf: plasofi S,Eﬁ)(messmn dl@@tme@ndttmnsfa bpcﬂmosrd‘{/logz)pseferably, the

oo R g Bp i B Sk e B it or v

vectbPHidgifatedirRPFasdfer. homol ogy regi ons nay be int roduced

by PCR anplification of the corresponding fragnents
using priners containing the desired sequences The

oo Y T BRI BB Rl S B0 o e

seledfed frofiD adasevipad, r sd@ie-aseatiateddvirbs! (AN, eriGHdHBLS i phrvovirus,
which a fragnent is to be inserted needs not to be

herpesneRle THEIS dodi RalrPRHS: sThadinovisys o lPsteinyBaie Vifusa lentivirus,
I r n 0 s
sem i bre S1E! R Balofirut Mos? bl B iR he figgep; invention
are battlosirus twpfewrenbetarsnpmﬁen’ednlga&dwwmé )D@Qﬁéspr@faént invention
- be diirectly transforned together with an_appropri
are ¢RPPEIMEnE heeN{B: Iasar- Zalfand Chrer@ amcﬁoeaﬂwrsrupted since
this Sldshto Sfpt e FRERansd i PALK A BRin BRI SEERE, Ffietion and
fragnent (preferably conprising the coding region for
each nenber pol ypeptide ofizhe nultiprotein conplex +
at | east one protease cl eavage site
sequence/ sel f-cl eaving peptide sequence), or by
si mul taneous transfor rratl on. of al I fragrrents

p— = Y . e Y "
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pol ygenes of at |east simlar |ength, since the
i nventors have found that theexpression of

wenresgaendi ng pol yproteins from such const r ucPGI/EP2006/010608
results in conparable expr ession levels. According to

protelte eRpRSSiin. i Tiventéath Jard wpeodss the Siiml IpzotdagsdVICATH which is
nmeans that the Iengt hs of the nucl eoti de sequences of

actiyatedgey ygen<elladeatbrby adiroeass aﬂ@en@embgn oiuxanaesednhgene on the
viraﬁlg ) 7 ,E\ewplfct%f &5@@4 forr E@gﬂé}e 5 evei@rpe@ aren preferably disrupted to

nore ess.

elmﬁhﬁttahar-mrm Bbvity eseitto Nyt kg pption des  atilsidiochitin - affinity
for the production of nultiprotein conplexes in vitro

chrqmaﬁsagrapmg witheut indpdeencedprm dh@.cm\.qag\et Reodistt The rqruahty of the
o fSSRITP R bBaRIE S0 A PR Rt P Pgronaly actve v

catfp@h)dgehms gened @bilghfﬂwhw iimgréver] &epaassi ohthy eddiedtion of viral-
encoded t he genes fromthe medi um and/ or the
depﬁagqanfcrénor%olmacw%sam celhlysifti on also relates to a
nmet hod for the production of nmultiprotein conplexes in
vivo conprising the steps of (a) generating at |east
Preten@blyplvegmresam@rngomtheslpr@seartt ineaatiorn rtroeﬁepmrassrte for SSRs,
within a _single ORF as defjned above; and
preferally il fry ¢TROp AitPgRRREG rﬁ%vnamnah@%M%%cmehﬁ%@ly, the cre-lox
t: r F r r
site PP 3 Be A iR ERCUL AUt 0iclin anl SlIRLEPaY to disrupt
theinfiomtionng to step (b) is effected by neans of a
vector, in particular a viral vector, nore preferably
a bacul ovirus vector. Bacul oviruses are especially
The“§é‘tft6f of g gl'&%nft %véiﬁiohvﬁr@erﬁﬁlypéﬁmgﬁf%e&né )& more marker genes
i an species. The above In vivo nethod is
for pelethoameQeﬁ rsiuedesaftilly tranafmﬁd; witD, the egerastly;rassembled vector.

ahies, of, stiatle Hetker aBhes Hre RO HaR, &5 Gl CAT, Sertes encoding
fluof‘%er?:%ﬁ't Bfe?n@fsubﬂeaéjmenBFPnW' @@Fﬁ%%dabﬁr‘?arﬂ%etﬁléreof and the

preparation of vacci nes directed :agai.nst :
lacZuigensu e maaksegbhe@s may peofusictionalGoeguaetentofariants, mutants,

mul tiple sybunits, often display differen pi t.0
fragmppis R Analegyes of SUB‘P”‘% ¥ E?sc%"n% & @rrtﬁéletrn@rkers known

' I f
o GETIBITI YN S RIS B 2 oy o
at ledsd #ifounadreypreterablyi 857 elspeaatly ppéfeopes90 r%almpaéicular at least

riate fashion, thus providing better ant.i
95% i 8. o A0 KR Dy SRIOBRIRAT Kb damngkey, g4t {aTaRY mutant or
analijud &l ®sivedlifsh, consi sting of four proteins fromthe
sever acute respiratory syndrome (SARS) coronavirus
were made using a reconbi nant bacul ovi rus expression

In G g erpd BirBoBinion e, kedr b E ioRhl st comprises 2

trarBpoEok | sleniept, phRfeRibBp&iAtTMatthcNideat B#s. Wible peeferably, such a
greatly facilitated using the pol ygene expression

trar@p@ﬁ@m%l@@snamg tie tTind @ﬁt@@kﬁmntr itesrisi lopatednwithin a marker gene

u
suol bl & pdoashllf MHsRalei by EIRRBRTPRIR P atr S b sting the
phehbtype previzkeanip) meaﬁunsw&lvwker genade available by the

expression tools of the present invention. Therefore,

the present invention further relates to a nmethod for

[

Profelf AT VEBE NI B bafed PP OM or puCDM
as disclosed @ WﬁeZQﬂ&@&MSG Ave(ﬁ’OTdEPQOOéMr%&mIseeVSBE@dﬁ)]NO 1 and 2

0 ene of the invention is ressed within t
as Wﬁﬁn% |Fqu {] and 2, respec\{rvely (?rsclose eresrn) dFurther preferred transfer

13
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(b) optionally adm nistering an adjuvans to the
mammal ; and (c) optionally isolating the anti bodies
w@re708428pl een cel | s produci ng anti bodi es specP€T/EP1006/010608
. at | east one of the polypeptide encoded by the , ‘
vectprd Ibﬁﬂﬁ@?resﬁm iveRon afbaséd on dsR4tles o tﬁéﬂé’cﬁﬂleeﬁ‘ltBDM and
and sinple approach for the reconbi nant production of
PUGRIVI; respectivelyave@ats.i es. These nul tisubunit assenblies
may be tested for protein conplex interactions or
nodi fications of the proteins constituting the

Exampldés oflpariiculans orbierredTderivatividssop FBDM%@U@M are transfer -
produced according to the present |nvent|on nmay al So

vectges BSEAy ddgr éh nlﬂeu(Flg epkbt (Fig N andifdMagia. 6). Like pUCDM,

pSPg_gdH?ﬂ%fﬁgsa é erbeﬂ @H @{ E&%I%%Hé{? ?ﬁg{}\?g)pfh (hgg'pq—sBDM) contains a

hlghblddmmmﬁbéw r%pﬁ@aﬁdrﬁa@ﬁglﬁCf(CblEM bekDM oAndregkEalhave low-copy
val.ue. Therefore, the gresent invention is also

repligatieq wsiginsoderivest-fiem PBR322s by BRglogydoarBRMmpIFax PKL and pKDM
congh SERSERSGE A RAR. T HATTVERRs, F550 FISOMELAY. rve

Loxﬁehh’p@ifécﬂrmt/b&eacre;ﬂat nﬂlarﬂ«flng)rtﬂbedl)ap @¥plewsion cassette (as does
teractions or nodifications of nultiprotein
PUCLIVD| Bllcyes tars, iqongRIB o s iakiovg- qe?ﬁé’”i‘??dpﬁ“’cﬁfﬂ"&?ﬂon module (M) for
di di r
sen AN SastBlba T PLIAR, TR G 8co) aro acceptr
vectoes, npldCllﬁMgarlmepS‘Rist(andl demnmiwes):mldl domurs védtats dhl Ome-mediated
ession of the polygenes; and (c) detecting
pbspH$ £4S8IPP$-ons between or nodifications of the
pol ypepti des encoded by the pol ygenes. Another
preferred enbodi nent of the present invention is a
Impertanideatuses iofithe above prefermed@xaimplas dif tansfer westasder generating

o GRBTRL, B e Bh SRR T I PRl 1

mul tiprotein conplex and/or (iii) inhibiting
interactions. within or between nultiprotein conpl exes
and/ or inhibiting nodifications of proteins within a
mul ti protein conplex, conprising the steps of (a)
providing a host cell according to the present

i nvention containing at | east two pol ygenes; (b)

mai nt ai ni ng the host cells under conditions that allow
expression of the polygenes; (c) contacting a

candi date conpound with the host cell; and (d)
detecting interactions of the. expression products wth
t he candi date compound and/or interactions between the
expression products and/or nodifications of the
expression products and/or inhibition of interactions
bet ween the expression products. The pol ynucl eoti des
and/ or vectors of the present invention are al so
suitable for the screening of protein - protein,
protein - (multi)protein conplex or nultiprotein
conplex - nmultiprotein conplex interactions or
nodi fi cati ons (phosphoryl ation, glycosylation etc.) of
mul ti protein conplexes in vivo. Thus, a further
preferred enbodi nent of the present invention is a

met hod for in vivo screening of candi date conpounds
capable of (i) interacting with a nultiprotein conplex
and/or (ii) nodification of proteins within a

mul tiprotein conplex and/or (iii)

14



inhibiting interactions within or between nultiprotein

conpl exes and/ or

WQer@Ues4280 Wi t hin a mul ti protein conpl ex,

.steps of(a) providing an ani mal

conpri-si ng at

i nhibiting nodifications of (a)

conpr PGI/AR20061@10608

| east

one polynucleotide and/ or vector of the invention

talm
Ta%m reby t

st

Ufﬁﬁ 9@@@&"%# apg

two

ol ygenes as defined above,
¥§§Kﬂsln the ani mal ;

(

b)

Ve?%;“

AEIgE can

tlecting i nter

OR

? e o
aC ons

with th&esstahc@te c(@aspmg)d a
bet ween| the expressjon produc

of the

Rpres

sion p

i nteradti ons betwee

mul ti pr

otein expr es

roducts an
n the expr
si on tools

of [ CRSE Sh e
nd/or inte
t s and/ or
d/ or inhib
esSsion pro
of the pre

RS mhaET e

afgi ons
odi fi cati ons

mudlipligation

ngGWGﬂt%\/ enti

Usage

on

pFamwe al gAngdiciltiedi cal

mul tipr

advant g
m xt ur 4

Petdn,eATP! €

geous ‘conbi n
s, optionall

CgB1 In p
xes as wel
ati ons of

y in conbi

ATOP il ar ,
as nedic

pr ot ei ns,

hation wt

pFLand/ or

human @

- deliver
Accor di

t he usqg
t he- hog
medi can
gene t

FHRIANS Ccan

)b{E%RS of t

¥6's of

ngly t he pr

of the poly,
t cell descr
ent conpris

erapy Trene

&@ERAM N
he pol ynuc
the prese
esent i nve
nucl eot i de
i bed above
ng a polyg
ndous effo

STePRH 10
eoti des an

Nt i nventi
htion furt
and/or th
for the pt
ene transf
rts are be

Phnathir,e
aHquplrca%rorb dy

1“10ﬁ‘t|eM euki n

integration in
MultiBac **
sTn7 site

A ALTAER, OF
ﬂ/?; the gen

haewltiplehtdres t
PmbggL g and/
eparati on of
br vehicle fo
ng made to

acceptor for

¥

pfusions;

plasmid

ofttegratlon in
v MultrBac *
Tn7 site

VCI 0

pKDtVF

appllcatlons

e

i nt ensd Q—ﬁﬁ*tam)@t”asm

t%%rapy ha
but also c

T%%en the
riticismi

FHﬂ.Tng}

ocus

integration in

—]n*[umehcpm:gt T oMuitiBac ** -

k.

eneeledV© PO0S/EBBd56at carried a human

decay-acctel erating factor protein donmain fusion

(Hueser

et al. (200

1) Nat. Bi

otech. 19,

451- 455)

exenplifying the necessity to provide reconbi nant

nodi fi cations on the virusijproduction |evel

in

addition to the nultiple genes to be transferred for

t herapeutic purposes.
baculovrrus of the present

Accor di

ngly, reco

o

nmbi nant

date rej or progresjs has been| made in etabgﬁéwng geannymw
her apyi- el necalltrials nlthe ALY - t '\_aﬁh_l]___g\u ng .
it e o RCABEYTbaol o B cal | TOUT00 ani el §nifb — | aeceptor fo
str at edi@atdmycinhumain di seases| (see VbrgguwPS (2004) | plasmid
Peadi at[r. Nephrol.)]. Overall,| gene ther pmmaggh?tandbmsbng
as a vary pronising avenue fof the corrgection R
genetig as well as jJacquired dj sorders eHFQFW?Nb integration in
per mangnt or transijent expresjsion of a {herapeutic | MultiBac**
gene prfoduct (Worgdll S., ibid.). Reconpinant vector%Tn?Site
.__based on virus, inlparticular{those that are not 1
PUGDRAMb) i cctqhtﬂﬁa'@léh?ﬁ@t)'arﬁsﬁrn mampBWVasi Bost fLEE, g donor for
bacul ojiral vectors) have eneyged recen hMmgﬁaﬁm1 piasmid
pomerfgt tool for nmanmmalian cgell. gene d=|l&§ and fusions:
have bgen successfully applied to a who| & é% usions,
manmal ijan cell lings including human, prlnate roden integration in
bovi ne,| procine and ovine cel|s (reviewed in Kost andyitigac*
Condregy (2002) Trends Biotech. 20, 173}180). To
_obtain]|conpl ex geng transfer/ftherapy effects, both elxLoxP site
'PSPLI VO arjdpectinginydn  JrrReKpcr easi gvgerand hespar i sen T ofrdonor for
pol yci gtronic viral| vectors tjo acconplip . .
power f yl resul tsratjher by conbi ned gene EH@@%%V“th plasmid
by single gene therlapy (de Felipe (2002)modig ¥, Geng fusions;
Ther. 3, 355-378; Hl anel l es (|2003) Methi Ml . Biol. |integrationin
229, 273-284). The [requirenent for the | ncorporatio e
of accéssory genes |into a carfrier virus|that is to gdiultiBac
adm ni gtered in vijo, e.g. tg block inactivation by LoxP site
* LI
s e oS O aleRT BT SiF (T I gpa

|nvent|on are preferred for
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medi canent of the present invention is a bacul ovirus
conprising at |east two pol ygenes as defined above

W@pwees42a0 (i) one or nore therapeutic polypept PAEERY06/010608
and (ii) one or nore baculoviral proteins In a

Theré’fb?é SHeSshIfGENsY BEfHe pidienPinicritibhareansaned ngot® vbitior such as

‘humani 5éd bacul ovi raI rotei ns expressed from
pFBWepHﬂIQM&@Sﬁcmfﬂmniﬂspf Pﬁg\élﬁmh@ nulfipleesipriag sites (MCS1 and

OVIrUS nvelo

MCS?}El t@itherhyies bqt@[negrﬁz gﬁ%fq @(E%%foé'gg'ﬁ §|%l%%%ﬂ1bmatlon (e.g.
usmgfﬁﬁeebﬁ ﬁLanohaéﬂﬂfne)FtrhbhﬁJdm\ﬁrustth@nﬁépséabrs pFBDM, pUCDM,

nvention relates™to’an in vivo gene therapeutl C

,pSPlanHocblﬂoapdlpMDM aamepriseepwdified @cmmtvb@nui@wws DNA engineered

ransf r .vehicle,conprisi.ng, a C
for B S Pt SHSOTR L MBS aPR AP ERIA LD inearate
gene@q}ld 9RBACCESDSHES (AMEMTAR 'L@xP? Ritb itisisthauidveral DINA PR coli cells
a genetic disorder. The present invention further
tailorpddor this parpase. vi vo gene t herapeutic nmethod conpri si ng
the steps of (a) collecting cells of a patient
suffering froma genetic disorder; (b) transform ng
Accdi'a‘lﬁgc% | £ Cfupfief ebmbodinidhtatiwpresest invasiibar preidesd ea host cell
onprising a polynucleotide according to the present
contaunmtnemp yrurleedeand/ar theveegr ohbe ip¥aRidt-med cel | s
to the patient. The nultiprotein conpl exes produced
according to the present invention may advantageously

Exarfleds 6 prafebicephpst ealls Sérédnmnmaﬂarmardlﬁsplﬂmh as human, rodent,
structural studies usi ng crg} st al |l ograp

porciaeeeelisofueh @%@E&p Fé‘arl 3 K- N@Rbﬂé@ﬁnf-’%f%e§u°'br3§t MDp and BT,
oving I&?ﬂ% %% hsésuﬁlf %feg'aﬁglc%r I éaé%ré?-:tllg'éhoﬁré’%g Rerevisiae, S.

Ef act I ons, eve ment. Thus
pombée%r}iastmahdoﬁ |aﬂ)/dansaneelctt oeltshsuq:lseasoéeltsh‘érom S fruglperda

orerGabUT U5 551 B, ALk, he AL E0L, RULAY L B o hlianogaster

~ suchys I PiRhAbMer YRS eéﬁ& baétefrié[ 5hén ag@ogbﬁf%}bfé?fab?hﬁrams Top10,

present I nvention is kit for the preparation o :
Dh5&UDH1log pIRMCH, ﬁ’@b,rﬁW@Bé@ScambBV\ﬂaﬁq a) primers for

PCR anplification of the coding sequences constituting

t he pol ygenes; (b) a plasmd or viral vector; and (c)

Pref?ﬁé& MehhY dd?e‘ﬂét areeldisc H' i8R Bl HMy, RICRES! %@Z KATO-I,

lasm d or vector The prinmers are conveniently -
IMR382s Mnged paacrestichp tdetls nkexddinboytegr bdneimarrawsfibrgbéastRFCHP212,

primuy reser) RSl 9605, 200 NIRIG S SRhaI ASAL hekiaY sbiSSenes. FLCS,
143k 2SALB. Pr }Hﬂn?éal \«i;egﬁ Q{euen%/n% bh% Rir g*gb%&@étscwmrv foreskin

sequences’ or assenbling the p ygene nd/ o

fibroblhests tosteosartomaheelis| BERG 5 aod MGﬁéI cellect or by
honol ogous reconbi nation (e.g. using the |In-Fusion(r)
systemor Red(r)/ET(r) system as descri bed above). The

Hosf! %@Ig EémROQW% & g% cyn]dcfé&% AktfoP Vé&t@@@c@@raﬁﬁ@*ﬂ@%@ |nvent|on may

deduced am no acid sequence (SEQ I
be |smtlhteﬂ)cezﬂs o tiRGRT@AYchk presepdimtissuss onergansATA- Box-
Bi nding Protein (hTPB) core (hTBPc, c-termn nal
fragment of the full-length

A further embodiment of the present invention relates to a non-human transgenic
animal being transformed with at least one polynucleotide sequence and/or vector of
the invention. Preferred transgehic animals are rodent, porcine, bovine and C.

elegans species.
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protein truncated at position 159). Positions of Rsrll
restriction sites (present in the priner sequences)
wae®7sdscat ed. Fig. 2 shows phot ographs of agaPCEEPHE$/010608
ef ectrophoretic analyses of in vitro ligation of hTBPc . -
The trensgeriganimg! ehthesuiBsedtinventisn isarticwady aisefuldor the elucidation

o dSTARA PSR SRERYES. I50L e o s feunds for hei

bio]dg@(ggjgrctmﬁegwg,%aners containing 1,2,3 and nore genes
I nked in one ORF each (lane 2, lane 3 is MBI DNA

Mar ker 1kb | adder). Subcl oning of the m xture of the

A tuBES B AP I Bl<RRor PREMHRS PR R figtion of the
polyA&¢1estidd as defiied bove YoMpsiny tHeesteps @fi on di gest ‘

using Rsrll (lanes 4-7). Digestion outside of the - o
(@) i nervidiag ppreferahdy enpiigieasthe ¢oding regions of heegenpes gonstituting
(1 ane .11) hTBPc genes that yielded a
si%%tllg%?—t% ;g%l&égrgegs%_ Fig. 3 shows a schematic
(b) I eprRAdiRg Faiid Bodingt RGidrRsith tthe sdogiences toadimpRbr the at least one

underlying preferred transfer vector constructs of the
pr BE¥EASE pleanage site @ng/ordhe @b ieash oserreiaglpaving peptide; and

re [ f L1, f veast :
© unBerRiPi i rdorielfs PaRUng FERE e B A4 BPL suph fhat a single
pr ORMtesultedneiach.pofigenebaniows a schematic
representation of the-basic transfer vector pKL .
(d) uneempining thy at leastiva pageass e povinglrRelynleIgotde.t ne
present invention. Fig. 6 shows a schematic
representation of the basic transfer vector pKDM
Anothetteisbecihnof thedheemtenh israametheod fordhe predunstioruet theofectdreaccording

, resent. invention. FEig. 5 ;FO'V\E’ schemati c
tot eactipyention G?“'lpﬁ'él%grt RStEhS 9€ct or construct

F R . 1 1 X . «
(a) gpg%@ggaﬁea& o %oli%’r‘{% gag? eamgei@mgdst ReAYENe. gdhes within

. 3 (SEQ | g. shows a schenmatlc .
r epr sipglet &Rbrasfdefinedt abort dpraferably byothe ralsive method for the

AFLTRPCTAF2: Fig., 10.shov | eotide . :
- D orRinelio ot g poluataletie o 10 Bren! My ABoR R Akf y 11
(b) shewriy hersRiéfed iBRY 8 phaymid svil vebrt r ansf er

vector ‘construct pFBDJ Hi sTEVTAF6TAF9] his. Fig. 12
whesgiowal least onacpethe geneseqlieadfepelygene is of non-viral origin and at least

o L FLPRAMESHER 5 (P45 Torpll f 4585k varinty

interdeting iwhnt omg otheriolgseptid¥AvMcbESd byahplgenks. Pr oduct i on

of - pol ygenes and ligation into expression vectors The -
princi pl e of generating polygenes is shown here by

i TA- - | i . i s . r . .
PretiFatilp BHEH (S ey aschABIdR IS the il gfiicd i, 2 eng, epcoding a
proteasanc ghpdblat gfosileaving138e . pfdteageneleavagei ngjtdsT BBonnecting the

was. . [ified ol rase chain reaction (PCR) usin
polyeptidenentedrt byt RPN ag e Frieted Biicascs Rk gedaingd above.
cont ai ni ng an overhang possessing a Rsrll restriction

site and further encoding an am no acid spacer and a )
TheTainstrootich ohthd palygened/ps svalbanitie sectors Ththeaprassahiwention can

be GHTiPY; RS PRy BiSIFRarDRedaice! fesptis #ieh are generally
knoWRYb'd FéiseR skiEY® thBart @ead B?gﬁ,SAaQu@élyé’f@.t {dd5.) Current Protocols
over hang of 3 nucl eoti des whi ch do not self Il%ate,

in MdiesutanBiologyhdohasiiiley & Sangridabeken, Nbsyadet2008) ahe production
of %ﬁ?yﬁde&%sﬁ% %Sét %a e ;%hgggaglpuw ﬁ?glgt am-B?i?icg% Ri© %%Ctnucleotide

sequences coding for the particular polypeptides (e.g. using corresponding cDNA
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The DNA (SEQ ID NGO 1) and deduced am no acid sequence
(SEQ ID NO 2) of the PCR product are shown in Fig. 1.
W @anseso yi el ded concatanmers of hTBPc as showpCT/EPF0¢010608
2. Subcloniing of the in . vitro ligation reaction :
templatesy, preferablaibyapagensfiapemesceitiierys’ eirdié)llpr@mfm@mwsrequence(s)
constructs containing pol ygenes encodi ng

codingafoipthn @tnigash ogespinipase GIspHaseesie s%'ﬁfﬂ%tﬂéé! asyleagt/ one self-
cledis BERRS | PRABRRIF L8 o SOLB AP sREb AR deauence o

suitable rmdtidmenmm @@f@r@b%@@a@ﬁprﬁmEB%HaT&Da] réjtriatien site that is

shown in Figs. and 4, respectively. Exanple 2:
diffesgpbfram e fﬁst%%ttsm gta phihg omfpérnereet%r tJnsé érfiegaipAgl ligation of

e PRRTRE S SORRALER PR 90 oM BATEARl. prgt ancior o

lineariped Wictdreicontzininyi tengameraestdBRoassitss ds gsbdsisié orAe:cordmg to
hTAF1 and hTAF2 in addition to hTBPc inserted into
anofherrielied emhiod difoenivior dae Presiudion) efsensdrustsiby « directional ligation,

the(ﬁr%/er:so%ggg/ Qﬁéﬁ'ﬂzjﬁ rree{) BRGH! Q¥4 L'iéi'?‘cee)iﬁr ﬁs?és?f‘ctlow tdhzyme that

e genes Separated by s uences encodi
prodeces apaverhamgwaichay rmt@eﬁai@atablteesuoh asRsMbr tBstEII In case the

represent tron of the resultjng construct
%%%rsﬁﬁgrﬁ& PREsSORtaIn AJRRITIGKOR Site, & isBleo passiblet togerovide the
amélﬁ&%ﬁaﬁ eprehu&réemﬁmnéaég@ s IOk | theFiGsirel réStFQIdP site(s). Of

A further construct was generated contal ning

coups.e yg@n@!semxmslhtg ta ppovigetbe eodingoragioss fo HE\desired polypeptrdes
.protease_an n _TBP_asso ted factors hTAF6 and
usir ARG SR (R ox AMBHECTUatis F oF CYetils. REERied sogppnces may

be 89@@6@%5«4‘3@%/*&313&&% Er2PEspbadthy \)/erftGFs B3R WAYCH Hie sequences

expression, w th he genes separ ated y sequences
ma\erbeoeuhgutahyaﬁﬁnﬁepmieoreeym@n angyraeg.EVopsiuetadbat dpenot contain

BB TSR RESEE 1 D8 5% lsRioR Wiy e, SOHARIAE sequences
(resnmlctlcﬁfoirtec(g) %ﬁdt&@é&:léﬁvég{@ Site(8)1S&If-edavableSpayrtid(s), ﬁhl@ers etc.) by
12. (SEQ 1D NGO 5) Exa e reparation of bacmi d .
ligatign ¢ gHtable; aderaterem@rarnwgeéhe crenugeenelememe. hhe amplification
profEEISALFRE oLl RAS A SCORAIRER 08 BEPRIYSia) ar ten
cut pMﬂDMBSTAEﬂ:EEEiﬁaTé\Frés(ri@UGBNédzymEQt iOfepoarse, the sequences of any

prife AR PRSI OHARAE ri%geﬁ?%td S Bl St 2% Rovgenes,
pre@ﬁé‘ﬂ?hﬁ%é &ﬁéﬁle@ |nat| (gﬂg IRE sa.tl%s%?ekaeﬁpolygene :

si t e-.speci |c reco
pFDDJ Hi sTEVTAF6TAF9] his; Tn7 transp03| tion) of WO

5/.Q85456 P P20Q4/013381 [ .
necE e 8 PRk R 4 a3 udrt B fation producs or

théleé Ratd i I
b T e

a swé;able \Betofi ¢ prafphiGat on MCHL2eoft hhenl\/britrBarseeq;toceyéa@m referred to

R T TR R S T —

ol;(gb@r%)ma ase!| IR)atEd SinfX 5 @S BN N arée@te@bﬁbed\ .hama2905/085456 A1
P %(forngm versﬁ{ Pres(s New York - Oxfo

(POT%BZQ%/OB%WH) TB@J@S@W rr@neirpﬁtesereorhesm%h@r the production of
cor%ﬁgeﬁampg%{%ﬁg’\ e%rjg'elg s%cgrgé) i@ §§?m§he}trﬁ>82g}%lgm derivative)

andd'és'c rspeblfrcrtrawﬂmﬁ&idﬂl (pPFS BMQ@@Mﬁe?fyﬁel@rﬁgf ®baeusvirExpression
D NO, 1 is_.the nucleotide sequence of the PCR product

Vect%dfeagy farinfRe¥an of apreseROBingdnsrCtmalls doh egpresspnaicepurification

t of the full-I th t
o TR ool gy of 11 Tl enoth procern
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shown in Fig. 1. SEQIDNO 2 is the amno acid
sequence of the human TATA- Box-Bi nding Protein core
wQ@ 0BRSS hown in Fig. 1. SEQ ID NO 3 is the PCI/EP2006/010608
nucl eoti.de sequence of pFBDJ hTBPc]3 shown in Fig. 8.
'SEQ ID NO 4 is the nucleotide sequence of
pUCDMCSTAF1TBPCTAF2 shown in Fig. 10. SEQID NO 5 is
BeStdeé Rirdusing &he poljganas endpply HnngAFm@e]smtable vector by

rest@%ﬁ@bé%} n {: IS %Iﬁg [26%53@& POAgggﬁlé‘%F lgﬁ,g&' rucgsfI ghomologous

recdrﬁblﬁbtlbrﬁ\/@sn@ Mg?i‘lﬁﬁla@@%c@m@m&e@Suﬂbbieeé)‘éémblérse@f recombinase-
bi ol ogi cal | y active pol ypeptides wherein at |eas

based Odomng)(‘bﬁil;i'p‘e@iﬂewese dne dlslgn tmtgl@n@sallab#&;fronuﬁl)@msmences

ClogfEn B ey Baerp e gk, Griober appRgP: D) and the

Red@YEW%ﬁénﬁrﬁatﬁﬁcgyg‘ll%?lgbé\?alféfoleatfkdrﬁa@tepbr Bﬁ’ﬁlbggtb}‘an, Dresden,

I.nteracting wth st one ot ypept
Germanydsede VYOaA SNZO8F7; d‘&tpd//\pmgenmldmobdm)e genes
constituting each polygene are connected to one
anot her by a sequence coding for at | east one prot ease
Theghgﬁ)é éc%lnﬁg L@%tsb‘yeﬁp%ﬁl'a%u%?ggﬁﬁ a ﬁﬁ\%?écule to be

fusecd ainto 1a\Mhaear ncestiuqol(ygeineas s anp(ﬁm;irbpﬁdme lvetk®d thaving the
ronot er se uence capabl e of controlling the

CO"@% PRAEg dipreslogaus egipgsn &ccardingly, aov%mwcpemaﬂruegcﬁ polygene of
the ?#@ée‘ﬁ‘t nvehtién MRSy Séé‘er%ﬁ@ﬁ]@g «%rﬁla‘i! I eo Rgné‘ous%bx é)rowd(ng the

erm nator sequence dé Aceordi
constifuting codiagagidns (ogether mgthcﬂhel lrrkewlseqaencésheod ing for a protease

clodle AL ARG > S Ve JEP LY u T PR AT Hgmialggous sequences

- of 18'HY. $PSEstredP ey VSrBEhéﬁo%dBlgzs;%%en%@EWéy Y& RledtedIch that the

pr ot eases, byovirus N a prot yovi rus
consw\tuzg @ndl@aer@gmr‘@t aresassenabledho desired prdereffeourse, appropnate

ronA6, 4ab, ARl 1 LPE S R0EBL P corcsponain

fragh®mey us ey surfaipasy tETERSI(Ld Seylaeaso spheri cal
gw rus) M%pﬁl ke prot eaggg PYVF (pa%:hm p yellow fleck

virus) 3C-like protease, thronbin, factor Xa and

o8 R ARG s U S B R S it
homdlégipsedqUicticeasst 40 R 88s8 iphfts fire ré@@ir&?'b(ﬂllﬁé @Qhét‘#lﬁ’ct in Wthh a
accordlngeto any one of clains 1 4 wherein t

fraggant ds & n@sq:itqﬁ ngeds §ot o b@tl@@af rUﬂﬁ‘ rm)rgbkﬂapon is carried out in

oS LEb, MeiaB U2 ot RSB O5R0 3RS R HERse system
“ETt 'QRe@EIF(edﬂ BA \REWL/RIA) dThius, ‘t!’i@ fﬂ&ﬁ%r‘t&%ns@ﬂﬂrﬁ@%ﬂ@ polygenes
di sease vi rus%m2A peptide. 8 . The pol ynucleotid

mayske slitgcty traps me@in@g@lhemmtlp raet@mrmgnataava@of urtortbe appropriate

hosg ?)Z%f@HnH n%l:h ggg Cgﬁgqgﬁ}]&ﬁ rg\g\r/tgag e%c?\;?ecgs eérbg &R aéa lagsé)r%bled in the
su;tmby\iﬁb&breé“théies@mﬂi@llmQ‘régméhtabeFagmg@rﬁte(mefé?ﬁbl%/ comprising the

protease gene(s) is/are part of at least one of
codipgregiondst each neiBbaopYlypeptde piitheamebindetedn s@naiqx batleast one

protBhsd Ne@hReRd! Qﬂe0|§"éd[§en"é§é%e€ff-&e§v1ng peptide sequence), or by

simultaneous transformation of all fragments.

Especially preferred polynucleotide constructs of the present invention contain

polygenes of at least similar length, since the inventors have found that the
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| east one pol ygene conprises at |east 4 genes. 11.The
pol ynucl eoti de according to claim 10 wherein each
W@y gens0 conpri ses at | east 4 genes. 12. The PCT/EP2006/010608
. pol ynucl eoti de according to any one of clains 1 to .11
expvéisicH Of toeesporaling polyproRinRomodidhecGRUnRes ARssUltE ihR®mparable
pol ygenes differ fromone another by |less than 50 %
expprssiast ie)s.| Aseordingnt@theqprasand iprentiomipglygenss of similar length”

med R LR 08 bR 2BP b Ve fom one

anotitr byt Rotl bR RN B % Nheraépiesiadly 96t Mord tHErl 80 %4.4n particular not
The pol ynucl eoti de according to any one of the
morgrtbae @0 of evatsledBer ei n the genes constituting the
‘pol ygenes are selected fromthe group consisting of
genes encodi ng nenbers of nultiprotein conplexes and
Furihienfsdrenendi peesaRibpventibn NBioviids Ga Paiefdy Sfor 1the Tdt@duction of
ol ynucl eoti de according to any one of the preceding
mulgpr D COOMIPXSS AYvidoreanarising fNeastersdnent accor di ng |

(a) }\/ocggﬂf\)g]#ba {ré Zhlo;gt g%ér%lpr%?g%rnd‘gmgf ét; g’{er @é%@%&lmeﬁﬁoh in a suitable
ex piedisirpundassdiditisnsTallowiny/Bi. expiésicinst tha polydepilks: and
T2 in a head-to-head,, head-to-tail or tail-to-tail
(b) ar recR)Mame: the @X¥Pression sremicts rnaodsde by| te mplygenes from the
MCHle a pronoter P 1 and a
ter m(ﬁg or s/gauﬂe(ﬁﬁésqcé}%for MCS1 and fl anked by a
pronoter P2 and a term nator sequence T2 for MCS2 (b)
., at least, one nultiplication nodule Min between, the . .
Theyp riavetiothalse) relaias: 1o Angietihod fat the predusian Pbnultiprotein
Il ki : sites X and Y each
conﬁ%ﬁe% @gﬁgﬁgggﬁ%h@gﬁfgégpgﬁ cassettes, wherein (d)
(a) r egenecatinghatlehebtwo polygenas eaehlcomspiising dt ¥east ¢three genes within

conpati pl but he ligatjon products of AY and BX
ar ﬂaggeﬁﬁ/%ﬁﬁéﬁ%?@asp\é%%d e by restriction enzymes
(b) @, tlnsforfiing fREePolydenklr ift6San i ahihR SidEIné tRe ﬁoly%enes'are '
and Y, respéctively,” and (f) restriction sites A and ;. :
as expressed iR saidianiragle i nconpati bl e, and ‘wherein each =
pol ygene is inserted into one of the expression
cassettes. 16. The pol ynucl eotide of claim 15 wherein

. nmodule Mare selected fromthe group consisting L
is effestad by Breans; ek apyegtor) In pgdliculan & visaldvagter, Biore preferably a

LC{,l S, - d ' N,z o of .

vacl IR HLES ) B8t chRBRall 20GENL JSABIEE r deivery o

polygestsiintd ararsinatian SpacibsY Taeealseleett elofmethddis grieferably carried
Consistir] (O)f restriction sites Pnel and Avrll or .

out iy SHFMERG t%n <INy ahinse Ta'ysylprly geferredh examples of suitable
LS Q@e‘ 3 ] ding to any one of clains

amn}%l Sfpo 1 Q%é/egééﬁn&?%% grsrg?ée'rs P1 and P2 are sel ected
fromthe group consisting of polh and pl0; (b)

' .selected fromthe gro . .
Thei%&@o@?rfwgétsgggﬁgﬁgsgﬁtemS{/%n lgn eare glso use%up foruﬁ1e preparation of

vaccines directed against multisubunit assemblies of proteins. Complexes of multiple

* Prefeigblyapertrarisfomatidrest theradinkaliviitt fis polygenés %@bb?ﬂng to step (b)
0

subunits often display different epitopes compared to the individual proteins
constituting the complexes. Therefore, the multiprotein complexes produced
according to the present invention display the naturally occurring relevant epitopes in
a more appropriate fashion, thus providing better antigen targets for antibody
production.
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and HSVtk; (c) restriction sites A and B in the

mul tiplication nodule Mare selected from group
w@ongiose2sing of restriction sites BstZ171 | |, SPEI/EPI0L&10608

and Nrul; (d) restriction sites X and Y are sel ected.

fromthe group consisting of restriction sites Prel

and Avrll; and (e) sites for virus integration are

Recardlye otirgahn- -fikke pattintes) (\duiBs coonsistingnef tofur prefiens fam ﬂhe73ever acute

respi%p’%g\r/]%%&rrqlﬁgn‘@é&ﬁg thrgng\fl nucl eot| dgsaccord 39 re2ombinant

bacmﬁé‘«ﬁﬂiéjbﬁﬂrets@ldﬂ fediot P01 é’cuglaf(mM)C FEXDS Q3. %176 174 178).
vector or transfer vector. 21. The vect'or according t

The efffective @xpressiorbeif isgch infactisus particiee f&fethteopre@cammm n@ vaccines
cul ovi rus Xigr ession yecto

will be 9%\!&5&3“@%310@%99. pEVEPUS PBeGHEn s gTReactording to the

presBﬁP IHVRWibNS [0 BARR uYarC Bid) hiyhdyieldl éxpeSsibH r&’tmgﬁ‘l@hbﬁnlt assemblies
di srupted. 24. The vector according to any one of

that coafais substastialy owrpmolypaptidedhae theexsmple opSAR$V/LPs is made
Jeco nases (. SSRs t.or according to claim
avaih s SRR ss A paI Pt oS e el eci 1
reconbi nati on. 26. The vector according to any one of

clains 19 to 25 conprising a transposon el enent.
Thergferey dbe presetanyention duither ielates ka ez aratheddor the productlon of a

the Tn7 attachment site. 28. A
Vac‘ﬁ?&ﬁ‘ﬁ@”‘@oﬁ@ﬁ%ﬁ&ﬂ he pol ynucl eotide according to
(@) anydeissteting| @ltﬁl%aktt@né%@lgdﬂdéoﬁd!@ ¥RG/oPT vectepr of e present
to any one of clains 19 t 7.29. The host cell

acibyentiog te @ mammatewherghthiespalygere «f the dryemiion is expressed
gr??/,'iﬂmcfﬂ@%?angl of bacteria, yeast cells, insect
cel'l’s,

nematode tells and manmal i an cells. 30. The
(b) hospticmeally ai:hnmmsiengg a0 adjavans9, theﬁnnarlmmaal aed ect ed

fromthe g of E. coli revisj ae,

© Pp. OBQ%@%WI 'ngpg?ﬁ)St It'@%dﬁsbﬁﬁ‘é’% S%‘F@n @?Psproéucmg antibodies
ce%?%?qﬁ%ﬁﬁl éﬁeaé’t andledI§O |¥f5éﬁ¥ﬁ%telﬁ%d|38 byPREGdIG STES.

ovi ne cel e cells Atra sge
non- human anlnal transforned with the polynucleotlde
accordi.n t one. of clains and/ o

The ) SEeIAnta st iOR, H1BVidRS 3 calmepient wands Sipsls; abproach for  the

recofibinant Bﬁidtﬁ,ﬁéﬁréﬁ RillfigtofdiRi d8s8mblivs! Thess rmaltigabAaHIt assemblies
fromrodent, porcine, bovine and C. elegans. 33

A
mayrbehtestedrfor Hyotrindeemplax éfterastops| ghmodiieatigas of the proteins

condfid 18, KSTRIHRE, Re-HBV o B BAERL ELARHIES procuces

accdj@ites t¢ Qﬁ@tprteyémmm\khﬁoﬁqm;mlg@ be Bss@yay ifeh teis ahtdraction Wlth
coding regions with the sequences coding for the at

cangidatey @ﬁ@w@déas@m bapsgRniei tBOkRUISS thsleie |acids, Ppeptides,
poly?@@tn&@é fcﬂr B! ﬁ)}g r{ dey, o(d% %Q)Ssqgﬁlf*c Egﬁww Pﬁ ing gf medical

nrent St esul t| om s suc
value.

Therefore, the present invention is also' directed to a method for assaying protein

complex interactions or protein modifications.

According to a preferred embodiment, the present invention provides a method for
the screening of protein complex interactions or modifications of multiprotein

complexes in vifro comprising the steps of

21



10

15

20

25

30

single ORF results in each polygene; (d) conbining the

at |l east two polygenes into a single polynucleotide.
wQ@doonoseshod for the production of multiprotei PCT/EP2006/010608

conpl exes in vitro conprising the steps of (a)

| (é)‘ CU %\Yiéﬁ\gn& hbgﬁcélpﬁéc&ﬁlﬂg %e n@gggnf R ﬂﬁoﬁ’%gﬁﬁnihﬁ at least two

|rr52 In a sulta |umuner condi ti ofns
aI Ipmlygweshe expressi on of the pol ygenes; and (b)

recove ress r oduc encqded t he . 1
(&) poreiiate: B (histned] drmdrararofings niet el Session of the
ac ldhes t gn@ny_one of clains 19 to 27 and/or the
host Cel | according to any one of clainms 28 to 30 for
(c) t heiemetﬁmgr mtérantions betwekt aremodifioatons iof dhe godypapdides encoded
E h|cIe for gene therapy. 36. Use of the
po%?ﬂ QQﬂ? according to any one of claims 1 to 18
and/ or the vector according to any one of clains 19 to
27 and/or the host cell according to any one of clains
Ancfigen preferredr embedingst af |thea|nnesanbﬁnvnnttqrpuaatae|nnethod for in vitro

0024. ST2 STI D 0>
scrdifie,placandame FUIRRLOERcCHRATIE U BISTPEIN GV a multiprotein
comF;{ﬂé)E3 aﬁHF&%ﬁf aifidRdINCHf ﬁotéihgﬁlﬁﬂwm a muTBbrdYeid eorﬁél%Q%ndlor (iii)

mbi nant” expression of multi protein conplexes
inhibgingginteragtjens swidigoer meengmu Fooctelir ggoplexes. and/or lnhlbmng

modSaort 3ot yAbB:S o Tgetgn SR ke 8l e teps of

(a) <2PsvidihgSa hBSRcal ﬁdd;’cﬁﬁufgolﬂj e presehtl BRentidR@onlaining at least two
cgaat tcctc gagcggtccg gaggt aacdg atccgaaaac ctgtattttc

PHNIANGS: 60 gattgtaccg cagctgcaaa atattgtatc
t t
gcac?b%@égiéiegﬁ*ﬁag%*@S%é@%f‘éc&bdi@o%gié@%;%ﬁ%se‘a iEs5ion of the
18pohrjen@isgagg at aagagagc cacgaaccac ggcactgatt
tt ttct t 240 gt t
(©) aaGRRARING LRG0 E G oTBAMb IR B TSt SBRGANB00
(d) ¢ gto%?@&gggingéég%ﬁé StheaprEaGbh Pf&&&ﬂé‘%tthcth@%&ﬁg%ompound '

acat ggt gagct gt gat 'gf gaagltic ctataa

agmgijmxckﬁergbgcmvsd{:ebuemdtwcmamssm&) piraguagtarad/or modifications of *

26076 gErgtessian abCtEh gﬁc@;g;gggggat g aifafzctons “Belween  the
99%?@@2;’?&1 bp&ﬁwaga 540E 0024. ST25 . txt

The polynucleotides and/or vectors of the present invention are also suntable for the
screenlng of protein — protein, protem - (multl)protem complex or muttiprotein
complex — multiprotein complex mteractxons or modifications (phosphorylation,

glycosylation etc.) of multiprotein complexes in vivo.

Thus, a further preferred embodiment of the present invention is a method for in vivo

screening of candidate compounds capable of (i) interacting with a -multiprotein

‘complex and/or (ii) modification of proteins within a multiprotein complex and/or (jii)

inhibiting interactions within or between multiprotein complexes and/or inhibiting

moadifications of (a) proteins within a multiprotein complex, comprising the steps of
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aatttatgaa gcatttgaaa acatctaccc tattctaaag ggattcagga
agacgacgcg 600 gtccggc 607 <210> 2 <211> 196 <212> PRT
W 2W0385400 sapi ens <400> 2 Arg Ser Ay Ay AsSPCTZER208€010608
G u Asn Leu Tyr Phe Gn Gy Ser Ay 1 510 15 |lie Val . :
(@) gplo(zﬁgling_an &himahonprisinglat deasfTone \adlymsledtele anglor vector of
s 20 - 25 30 Lys Leu Asp, Leu s Thr Ije Ala,Leu Ar
A BeAnyenion cantaling 3y easkuPaliRoRs msdldped g o iireby the

Al | i i GQu Pro Arg 50 55 60
Ttﬁol%%%a%re&@r?%eﬁnghge@@ég Ay Lys l\/b? val cys

(b) [Mdrﬁrﬂs’ti&liﬂg 2&a7ﬂic7&ﬁe&@ntpmjl nBeto teeandnal;@nd Ser Arg

eu a Ala Arg Lys Tyr Ala Arg Val, 85 90 95 Val ,. G n

(©) Lydeteglinganjerag oF 6t myeae{%s@ﬁg meﬁus‘e@awgh %%\qlﬁ?%te compound
G . 10 ASH | . e e :
,Phéehoqpfgg '“i".gg“ﬁg’gﬁeu dEh téeye’@fési% 158ubEPador Sdifications of
ThtheHi expssiéh npRiducier aséfor TymhilditionProd  GiterdationPhdetween  the
130 135 140 Pro Ay Leu lie Tyr Arg Met lie Lys Pro
ArQXATEEsiQRIPredictBey e 145 150 155 160 Phe Val Ser
Gy Lys val Vval Leu Thr Ay Ala Lys val Arg Ala G u
165 170 175 lie Tyr Au Ala Phe GQu Asn lie Tyr Pro

The hudtipreteih\exp@gsictn tools gf 1189 plesent dvelnflionTre al$e oAmedical use. In

A95E 0024, ST25. t xt <210> 3 <211> 6959 <212 213>
partigplars Rigagtivee QIHGRIetan seampiexes 9Pa‘§,’ﬁf|da§F’§I£{l\q|%F§P8§§antageous
combh3Hisns &t prAEMC % 2dRtbBAGAnkttdd, ChBfiorilyC it [doftbination with

ttattaatgt ttgtaattga 60 ctgaatatca acgcttattt

intertpedgrsandiar adywgaaicgg hysaduinisteredtago @géygal ariuman by means of

the polynucleotides and/or the gene delivery vectors of the present invention.

Accordingly, the present invention further relates to the use of the polynucleotide

and/or the vector and/or the host cell described above for the preparation of a

 medicament comprising a polygene transfer vehicle for gene therapy.

Tremendous efforts are being made to develop gene delivery systems for therapeutic

applications. Gene therapy has been the focus of intense enthusiasm but also

' criticism in the. past. To date, major progress hés been made in‘eval.ua'ting gene

therapy in clinical trials on the way to achieving safe and applicable clinical in vivo

and ex vivo strategies for human diseases (see Worgall S. (2004) Peadiatr.

Nephrol.). Overall, gene therapy now stands as a very promising avenue for the
correction of genetic as well as acquired disorders entailing permanent or transient
expression of a therapeutic gene product (Worgall S., ibid.). Recombinant vectors

based on virus, in particular those that are not replication competent in mammalian

hosts (e.g. baculoviral vectors) have emerged recently as a powerful tool for

mammalian cell gene delivery and have been successfully applied to a whole range
of mammalian celi lines including human, primate, rodent, bovine, procine and ovine
cells (reviewed in Kost and Condreay (2002) Trends Biotech. 20, 173-180). To obtain
complex gene transfer/therapy effects, both ex vivo and in vivo, an increasing

demand has arisen for polycistronic viral vectors to accomplish more powerful results
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attaagcgcg gcgggtgtgg tggttacgcg cagcgtgacc gctacacttg
ccagcgccct 180 agcgcccget cctttcgett tcttccecttce
wW@rarose§cc acgttcgeccg gctttccccg 240 tcaagct CRGI/EP2006/010608
aat cgggggc tccctttagg gttccgattt agtgctttac ggcacctcga . -
rathe30ly cootazechaenet thpapydbhantmasingle geaegtregapydde Felipe (2002),

o EEESTRS: SRR et b WL A S, 273:200). e

requit@n@At fflthe d bRAtidn 609E&s3bh? géﬁé& 4Rbld BakRA9HU that is to be
tgccgatttc 480 ggcctattgg ttaaaaaatg agctgattta

administereahint vivaae ge dadilock irmativatien by4beaaraplemeant system, has also

boorteAAd 8o B G e SRS SRR B gpos

efrkgﬁ,& ! 2 G0imeRt 46l acdIdatingaR@for protein domain
env g aagz%tt%g% g%?gét[?%gaacattggcagtg t%kgcccﬁatla? 720r protein domain

fusioncttueset et ab¢30QHx Mat. Bjotachc d Dg# 51455y xsaoplifyingdheogeessity to -

I gogt gaaaqgt 780. apaagat.gct agat cagt tgcacg. .
provL et RIS S I8 R0 Rl d: B8P ERRRIn action to the
mult@ié §8R8Itd bé teSfifatPfor IREEBkLLE paffidedat ga gcacttttaa

OO0 agttctgcta tgtggcgcgg tattatcccg tattgacgcec

gggcaagagc aactcggtcg 960 ccgcatacac tattctcaga

at.gacttggt tgagtactca ccagtc aa atet 102
AocqtiRBh BRbRACTRERCTER. S 1P BRSRAE MM die rgtemea for
prepatidg e theagéutic paancanentst MbieC pasTe AL ddieC@tttor used for the
aggaccgaag gagctaaccg cttttttgca 1140 caacat gggg

medigamsantgohahet pgsent gavertion jggaabacueuis qwmRiiag cakdeast two

1200 a ccacgatgcc tgtagcaatg
polygich 35 BERT S AEeRERNENBEE o Tanct gac oamctactta
(i) CteénsBEiriore Svgrapaatie polypaptiag@)andgat ggagge 1320
. Qgogat aaagtt cag?agcac ttctgcgctc ggcccttccg gcetggcet ggt
(i) ttene geMese oloviahPteipa gccggt gage gt gggt ct cg
cggtatcatt gcagcactgg ggccagatgg 1440 taagccctcc
cgtatcgtag ttatctacac gacggggagt caggcaacta tggat gaacg
In a bréRredadmiadiaterd] ttecpwieia(s)aygogting do i)t aret heragnised baculoviral
. cattggtaac tgtcagacca 1560E P024. ST25. txt _aqgtttactca, .
PFOt?'QFateg‘@(?Stsngaﬁ?’g'at pse M‘?cgﬁcaﬂ’%\%ttf?rgg%@hg’ga?cthér'man'sed
bacdiBéruI8h ?)?ot%H %béﬂ,aé.g. gbé& ¢adSPwithaPABHTRProtein such as for
taacgtgagt tttcgttcCa 168 gtaatctgc tgcttgcaaa
exampkadecayaccatergtingactogcggt ggt tt gttt geccgga 1740
t caagagcta ccaactcttt ttccgaaggt aactggcttc agcagagcgc
agat accaaa 1800 tactgtcctt ctagtgtagc cgtagttagg
FurtRERS6RC the (B9aRC IricatibAdenrtégas dMoR ias Yerectherapeutic method
. gctctgctaa tcctgttacc agtggctgcect gccagtggcg ataagtcgtg
compgsiogtibe stapsyefy tt ggact caa gacgatagtt accggat aag

@ SCHERAT ORGSR BRSO SBERAGRRtce sccording o
D ot ange0ge. a0aat cagan. caggagageq. ocd9
(b) caagﬁwgt&gngt tf&é@@wf‘@ag%@ t yebiclsp tgt atRAqM; suffering from a

agégﬁé?éggog%rttcgcca cctctgactt gagcgtcgat ttttgtgatg
22 ctcgtcaggg gggcggagcc tatggaaaaa cgccagcaac

gcggectttt tacggttcct 2280 ggccttttge tggecttttg

ctcacatgtt ctttcctgcg ttatcccctg attctgtgga 2340 )
They &é%s@"ttatnt"eﬁg%cg{rg?% Q@?\Qéﬁ%t @g Fac¥ %@%ébg@@@g@g method

com&gg@gqﬂgggeggp cagcgagt ca gt gagcgagg aagcggaaga

tgatg cggtattttc tccttacgca 2460 tctgtgcggt
(a) at tol=ntiag celis af aquatpnt sgffgtirgirom ggeaatiadisprdet, acggt t g

) 25EaB A AR SE48 GO SRR PR i comprisin =

acggiynaesbtig bReSiRG tofRIgRaaE invBhAGRERR 2640
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aatcagtcca gttatgctgt gaaaaagcat actggacttt tgttatggct
aaagcaaact 2700 cttcattttc tgaagtgcaa attgcccgtc
w@Qtarvsaya ggggcgt ggc caagggcatg 2760 gt aaagaRCEEP2006/010608
_tattcgcggc -gttgtgacaa tttaccgaac aactccgcgg ccgggaagcc.
(c) 2smimppstering doe tragatoronest aeligito dlogpatientygt act t ggg '
tcgat atcaa agtgcatcac 2880 ttcttcccgt atgcccaact
ttgtatagag agccactgcg ggatcgtcac cgtaatctgc 2940
Thethﬁﬁgﬁgl'éﬂfg & Fé@(b@aﬁr&ﬁfc%aaﬁe%rd%g} G8C HeE pregeht IAGSRion may
~ gattgatgag 300 cgcggtggca atgccctgcc tccggtgcetce
advagnwbegwg@dgm bmphygisahstugies, 30 paricwac stidgiural studies usmg

s B B S5 TR BB RaGREBISEA chemica

studie89 AOEARBLI F6CERASThap Bkt irfte GBS %cﬂﬂﬁtcﬂég gelvelopment.
gggagt aggt ggctacgtct ccgaactcac gaccgaaaag 3240

at caagagca gcccgcatgg atttgacttg gtcagggccg agcct acat g

Thu%gég%% artg ng’g’o Bagf C% gef.ﬁ:g{q@ ftfsaegtgt[ég 363&&%%’( de and/or the

vectglgé‘ﬁ%F HERhISCRIPSRRE JItSERardaRiontas it gatdiionadfga
aaacc?ccac tgcgccgtta ccaccgetge gttcggtcaa

multg:g@hem goaplexest t gcgt g 3480 agcgcat acg ctactt gcat
tacagtttac gaaccgaaca ggcttatgtc aactgggttc 3540
gtgccttcat ccgtttccac ggtgtgcgtc acccggcaac cttgggcagce
A fugbégaatiotiinAPEEHOBresEhE IvkeXtioA ¢ & ddt fo thg pesparatiba of multiple-
gcgaacgagc gcaaggtttc ggtctccacg catcgtcagg 3660
PfOt@at G¥RS EORPEISHA c tt ct acggca aggtgctgtg cacggatctg
te 3 CL.¢ C - -
gcPhBREs obr JEER AAHRARARA. PEIRECORR SEREEGA constituting the
ccpmgg‘ehég ctggaaggcg agcatcgttt gttcgcccag gactctagct

3840 atagttctag tggtt ct acagctttgt ttaaacaaag

(b) ct@tpé%ﬁfﬁ'étora‘@@gg@ggl’gg’%goo gcagggcttg ccgeccccgac

(©) It EIHHAGThAYICER HRS0IEFE ke 3%68 ?ﬁﬁéﬂ@ﬁ@@ plaSAR or vector
t ggggt ggdg aaaaggaaga aacgcgdgcy rattggtccc aat ggggt cf

cggt ggggt a 4020 tcgacagagt gccagccctg ggaccgaacc

The i figis e cBfisnaaunaSEacRt i ot Toe Pt b feguene a singe

ORPHt e 4dH p69EBRE dritPEdPEsiftainCiesticlibAlsitesqaaligatsn (sequentially or
cat gctat gc at cagct gct "4200 agcaccatgg ct cgagatcc

snmld@\gogawanhgttbet plgsmidjaart yisal yectanandderatie 4ugoers may contain

taattt at af,t t t attaat a (P
seqllu;:r{ctegttEl Sﬁ‘ﬂgﬁ‘@[ Ln gn9§ gqqajtlﬁrc S%%{&Shiﬂtbgtgé &%@%ld or viral
vectdf by Hmébidg 6h§9é%rﬁgﬁ‘m‘tlbﬁQ(@Eif‘%#ing”fﬁ\%olnalc@éiéﬁg%%tem or Red®/ET®

att aat agat “cat ggagat a attaaaatga taaccatctc gcaaat aaat
systamvas dagtriliad abow)gt ttt cgt aacagttttg taat aaaaaa

acct ataaat attccggatt 4500 attcataccg tcccaccatc

gggcgcggat cctcgagatg ggtaaccatg acaagcgacg 4560
ThedHi ajhagy-aatttcatag ccgtctcagc agccaaccgc tttaagaaaa

tctcatcctc 4620 cggggcagct agctggagcc acccgcagtt

cgaaaaaggc gccgacgacg acgacgacaa 4680 gggctcccat

Fig. g7 45T P U3 16: AReIBEid 3eAREABETRE. fo NO7 [ ARg AR R Shnino acid

Cga%@@ﬂéﬁ@e 48Ed {HINO: 2800 ackRaFcg@dutt oediagdor a&man TATA-Box-

tcat t tgatttt 486
SR SRR SRR SRl st

gac C

T R T e R
at 9@t degpdmge sgtjgaheds)gragtditated. at aaggtt ag aaggcctt gt

5040 gctcacccac caacaattta gtagttatga gccagagtta

tttcctggtt taatctacag 5100 aat gatcaaa cccagaattg

ttctccttat ttttgtttct ggaaaagttg tattaacagg 5160
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t gct aaagt c agagcagaaa tttatgaagc atttgaaaac atctacccta
ttctaaaggg 5220 attcaggaag acgacgcggt ccggaggtaa

weogwansegaa aacctgtatt ttcagggttc 5280 t gggat t BCHEP2006/010608

Fig.

Fig.

Fig. 4

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

'_Ct t §nEEYing pegiesiadransieg yestat ﬁgﬂ%tfléﬁi%@é

ccgcagctgc aaaatattgt atccacagtg aatcttggtt gtaaacttga

5348hows aplaotageapits of aagarosst gek efsutmptotstimaralyses of in vifro

aat cccaagc ttgctgc 5400 taatcat aggat aagag
agc bgRlipihef gié&m&gswm@p ghd S@P@%@H&hﬁf they gixture. The PCR-

ggt c t a
oot Anfified BIPERS TRAG 2a¢A0RBERAC LT T, Aol FUARE Yane 1)
gt t Mdupgdontwitimiigage Qiama:hﬁggt oB&Bﬁc@@mgOctcg‘ttaining 1 2,3 and
gat gt gaagt ttcctataag gt gc cttgtgctca cccaccaa

S aaOIotasEnesTokerin e ORTT RN (380 2o iRy i MEh DNAMarker 1K

t ggFatotd%?){ %L{b?:?&?ﬁ@tgggh% 5\??@1‘&%@?@1&?&% @Heglté r%ssmn constructs

cttatttt a acaggtgcta adgtcag
57660a@aaag tonat palppeaéatiy withadiffating aunbaraiof ahlaed hTBPc genes

oo liH e bYTRBACARY Gt biggaost grnBdted G 4-7). Digestion

gct goRaa t t
agaggattgéf %@Eacgg?gt@cc cgag%\%%e%ggklgg? a ag (FaS!%C@) Hlane 10)
caagnddi (langdt ph§BPaganest tgaggetdeﬁmar@@mﬂtaach case.
cgaaccacgg cactgatttt cagttctggg aaaatggtgt gcacaggagc

6060 caagagt gaa gaacagtcca gact ggcagc aagaaaat at

gct 3aaELt § SBRENAAL! ferdtd<Endoh! bt Ghd B%%%agltérfsﬁ'er vector pSPL
tggacttcaa gattcagaac atggtgggga gctgtgat gt

gaagtdedying arafagrgd: transfagyedot gongfotataof ﬂm:pmohamenaon
gtagttatga 6240 gccagagtta tttcctggtt taatctacag

aat gat caaa cccagaattg ttctccttat 6300 ttttgtttct

d923RaEt! & (sthbArfirdfep@EcrtnbinC GFOAYSAPaSe tidmfdragetor pFL
6360 atttgaaaac atctacccta ttctaaaggg attcaggaag

acgHodedyng ergtatisscicandapvectoncenstuas @éthegat%e@@t invention.
ctagcggccg ctttcgaatc tagagcctgc agtctcgaca 6480

agcttgtcga gaagtactag aggatcataa tcagccatac cacatttgta

gagghbwtaa Grhenidtiec réprasaneaictdfC tite CBaSibCeeefer vector pKL
t gaacct.gaa acat aaaatg aatgcaattg 6600. ttg_ﬁ;gttaa

Peaseat inyeation.

6660 atttcacaaa taaagcattt ttttcactgc attctagttg

tggtttgtcc aaactcatca 6720 atgtatctta tcatgtctgg

ét cshatvsaa sgbemgﬁgcrepreg@agﬁm:mcofgamm@sicatréﬁ&@r vector pKDM

agtg aatct a %? ac tattttgtca tttttaattt tC tta C

t t alf4EPEnIdBg %’l%f@f VeelPE spRstaGls %BEF% invetition.

tccctaaata atccttaaaa actccatttc 6900 cacccctccc

agttcccaac gccaactcca tgtgacaaac cgtcatctt.c ggctacttt

B959he®s0:a 4setEniaticl 2eg0eseriatiodNaf <fiS>transfefri wieator construct

Sequ 223> Pl asm d pUCDVSTAFI TBPcTAF2 <400>
F@@f%@‘@%& gttaagt gttcctgtgt cactgaaaat

tgctttgaga ggctctaagg 60 gcttctcagt gcgttacatc

cctggettgt tgtccacaac cgttaaacct taaaagcttt 120

8aaabhewsihe nuctkeotide sequence of pABDAARI £SEECID NQUG)-

ctatttaagt 180 tgctgattta tattaatttt attgttcaaa

cat gagagct tagtacgtga aacat gagag 240E 0024. ST25. t xt

ot t 8BbwWe la ! sgmatndreppesémation oft aur cahAsRYITbEIrIlconstruct

tcgttaaaca 300
pUCDMCSTAF1TBPCcTAF2.

10 shows the nucleotide sequence of pUCDMCSTAF1TBPcTAF2 (SEQ ID NO:
4).
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35

" Fig. 4d0 s@@w@c@cgah@gﬁtlggmy@sgafgé@et Ghig tee tans

: prmileq

t gagagctta gtacgttaaa cat gagagct tagtacgtga aacat gagag
cttagtacgt 360 actatcaaca ggttgaactg ctgatcaaca
wQ@aacoset@c gcggeccgegg taccataact 420 tcgt at ageElI/EP2006/010608

tacattatac gaagttatct ggagtacccg tagtggctat gegcag ctt truct
g Vecior construc

aac Q&Qﬁ:%% gaaaaggaag aaacgcgggc
gt aﬁ)t%?(g@_"%zgtgg dg cgggglgtggggt at cgacagag 600

t gccagccct gggaccgaac cccgcgttta tgaacaaacg acccaacacc

. gcgtttt 660 attctgtctt tttattgccg tcata
Fig. é%t ﬁb@m@eggudeogd%ﬁeaaeﬂ@%@f @FQBMS Ey?r Aﬁ:gélf AF9lhis (SEQ ID
ctc g)tgc tcccggtacc gcatgctatg catcagctgc tagcaccatg
t

780 agatc ccgggtgate aagtcttcgt cgagtgattg
- taaat aaaat gtaatttaca 840 gtatagtatt ttaattaata
tacaaatgat ttgataataa ttcttattta actataatat 900
The gregenfingentinn igfutthanillagigeted hythe deieuing: nop-imitingcepsaaples.
tactccggaa 960 tattaataga tcatggagat aattaaaatg
.ataaccatct cgcaaataaa taagtatttt 1020 actgttttcg
EXAMRLES ttt gt aat aaaaa aacctataaa tattccggat tattcatacc
1080 gtcccaccat cgggcgcgga tcctcgagat gggtaaccat
gacaagcgac gatggaaaaa 1140 gaatttcata gccgtctcag

Eia?rgyﬂ‘éoﬁaﬁg ﬁkhbﬂggjg@yg&ﬁhg Al gg&t?&g $Qfc*8kpredtion vectors

Ct ggagc caccc cgaaaaag cgccgacgac gacgacgac

TheGBAREGEF ozpembA R ar ton & chPVRanBTe AV goREcuman TATA-Box-

Blncﬁﬁg ?ké?egﬁ AhTBIY R G THEFG, 9946 indl gﬁéﬁﬁ‘{eﬂ lofthbt Y9886t protein
tttccttttc ggcaacatca atggag

cc gcagct gg
trunggtygiaatag@s;tmm%@ afba gmaoenay@lmg;higg’%wgsmp@‘%@d by polymerase

onafE SR RO BB IAR99P S SS5ANEE o BB RS Yk Apng. gt sene

contﬁinﬁiﬂ@%ﬂb@eﬂlﬁﬁ% 96552%0@% REMIpRBadtibre bié gé]ﬁi?fm‘cher encoding an
ttcagacatc aatgaggtgg cagatpg‘atga 1620. aagccgaaga

amipa caaid csRseeE ity g hakpaacrichgdes {1 EVY cWlervags siet Ihgaantisense
B%r{e%?&g?é ?‘Peg%'ttéhﬂﬁ‘\tu%ﬁghégk%%%g@orﬁﬁ eQPL b %rll restriction site.

aag atgc ¢ ccacc cacccccg ggaccaatg :
Rerg@@g@@trmﬂogmmtﬁat peoddtiderCAy agy@ag@taagivelﬁéxﬁg of 3 nucleotides

acttcagt agttcctctg actcagaatc, t a_cct cagg
whigh d6-RGtl fgRle. MpERue g BrtirRROGR s apvEEIEtic afd ligation
yiel@d tagg’?é&%a??r@dlﬂﬁa?ﬁeqjéﬂ aaet Jv%gchl a8t With QRsrll and purified.

ccaagtgtca cagaactttt tccadaattt cgacc ggaa aggtgttacg ‘
ThelDBIA (SEE(ﬂdDaN@: 1<)tamdtdegigmedwgg@aagdzsaqgtencea(SEtQ ID NO: 2) of the

ttt 2040 aaagaggaag aagaagcacc
PC%P@%@@%‘%&? Sggg@dﬁgﬁgg ‘cagat ccagg aggt ggagtg 2100
- ctcagtagaa tcagaagtca gccagaagtc tttgtggaac tacgactacg

ctccaccacc 2160 acctcca gcagtgtctct ctgat gatga o
Ligatmncyie gledcanagdames of In'g@ gtascshwwiP roF ig. t&. tS;thsgmng of the in vitro

liga é@%‘é&g@g r@@gat ta?@ - ageg?cfpg %d%% aaac gé’txg{%éﬁ%onstructs

contdI@ihg! 96Ty ge s @ne6ding ﬁﬂwtm@hﬁéﬂﬂophﬂﬁﬂkt roacsingle polyprotein
tat ggctt ca aact gagaaa gacagaacat aacct gt ga t aaaat Ct ag

sepamed By gt grigtense: cleayggeasitast mm@g@entatlon and the

nucgeC @g C%é&er& §g§gg§ ﬁéGOi)a@gégéa gggg ggﬁggg@%pmssmn vectors

(pF BOUQ[hTBEF213)anaghoacsia Fgs.c3 aaddg régpertigelyt g gcaggct ggce
ttccttctag 2580 cat gactagg aatgcgatgg cttacaat gt

t cagcaaggt tttgcagcca ctcttgatga 2640 tgacaaacct
i t
e Son o S 4ad BG7E] SRABL VAR AUGHRAAG! otygones

ct gt t ggaacoddingtsyiburits?dba hymaws igeperaktransteiption factor
agaacctcat tttggaaatt -cctgatgaga aggaagaggc 2820
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cacctctaac tccccctcca aggagagt aa gaaggaatca tctctgaaga
agagtcgaat 2880 tctcttaggg aaaacaggag tcat caagga
w@umansashg cagaacat gt ctcagccaga 2940 agt gaaa@El/EP2006/010608

ccatggaatc tctccaatga tgagtattat tatcccaagc aacagggt ct
Ggg%%gn@t at tlrataiie acowpssing g{ﬂuman T8P

assof e BAART ARG ALY iR ESflchL e nTBFRT 58380 into a transter

vectdrpBaTaiaGdeC IO DO0SH088456 L A1 (P INERRQDA MR 3384 §)C At B&culovirus
aacctttgct 3180 aaagcacat c aaaaaaaagg ccaagatgag

expregfior.aw i dhe geoaa geparated iy seaueBesoenapsiing ghtamino acid spacer

tt cgca _cacctcagga gctcacagdc aaggatggtg.atcttatt ct
and g 0P G EfaRRa S o0 SeAenERE Tt SORARGT 2B fep flhind construct
pUCBMESTAFITBReaRFRe it ishdvi? inapigaart Thet Riclédididdequence of the
aacct ggaaa agatcctgga gcaccagatt gtaaatatgg 3420

consliyehir shownt inctige cldt Ske Ui)dg@t ) c &t fugther onstruetawest generated

contdifiitocis Safidfd { bbb RRACaRRhs gl T EFdBfpase and human
TBP%gggb{atté@ EI?(?@%J ﬁWW@gaTd ?ﬂtﬂﬂi?{rtste?it@ﬂgiﬂ@d Ft&g trtbﬂgi@fr 3lelctdr pFBDM
(see M 005U BRGNS PLS EHEDMRRR Y forcbagdevinis expression, with
e haGARTaka'6) 66EnEL AR P UASORT Fhepy v @ TEV
proteisecagsiteag A788cleapatit ccafpresgualion aaohgahet grgulting construct

t it t t 3840 ct t {
oFDRPIHisgE HAEETAEGING 15 sbewRdBdHa: JaadhglitieQigesaauaiice of this
conshuCPisK AT PR qggg%@gg)gNt@t,% ttatag-catgatagct

gcagagcaac gact'gaag gctggct at ggt gagaaat
ccttttttgc tccagaagaa gaaaat gagg aagatttcca 4020

a agatt gat.gat _ttcgcactqgc ccct.t ac accacaaqg
Exafipld 35 PiRpatatan: Gk DAGRI SIS ot dnfelan A gmeect Cells and
protgﬁpégﬁwogcagatccca cggggt gt gg 4140 tgaaggattc

tcctatgtga agattccaaa caaaccaaca cagcagaagg atgataaaga

4200 accgcagcca gt gaagaaga cagtgacagg aacagat gca _
accttcat cctttcect 426 aaaaat gcc aagcaacttc -
For g dansiticfiol & paetct cgasauasIRa pisina 150 65V bie polvgenes, the
cons¥iéts ST25pUODNMESTICI TRPSBREY gattg%amjmgt gc@erivative) and
cacaat gt ca acagaacagg ct cgttctgg 4380 agaggggccc

pFDROJHiRTARGTAE 6 HAE S g (RitBENY gderivativeyt yeee g eaghatietsoduced into

or {958 2510, FAAEARLELS SERRERLYY b MECORERITAF TBPOTAF2

Cre-fagsitaspadifict eegnioiraticndt gl gR ¢for tRPBOIHRT EABGIFE6 TAFO]his; Tn7

.: gggaaa aac attgagaaca t ttgca aa Caagaaaacc agct Ct_Ca C .
 tranghoRRing: oIS S URGRAaE AT (264 A 20GA 04348 bx dkdosired, one-step
25

trangfg%@ﬁirg ¢ tcﬁ‘e—‘i«?ﬁ LHaXgEeiie P%?cgﬁg]ﬂétiéﬁ & AEC Saea pH gtOéV(l:ultiBacC’e

acagag atgatgacac agc actagcctta ac
cells4asl @eseribgd ac /Ot 3005085486t Al {POIVRS2004103384) as well. Bacmid

R ——
to cSRBRIEY ?t?o%g%t d Ce gaa@"ﬁéﬁlg CtCat L HHePBIARGFRTR Ikpression

gggaagag cgaaaagaa cggcggagga ttcaagagca
vectarst datphpogatocy teayad'g@xkrd dduuersity £288s gyegadgidkt + Oxford; “Bac-to-

@Agagt cct C agaaga ccaggaaa_at gaaggagc, gt cct gacct .
BacBORECUEIts SeTE i g agi g LA g Had gofinologies, Inc.,
200(9gact aaca aattctgccc 5100 cctctattat caaacaaatg

cgccaccttc caaccctgtt gccatgacag aagaacagga 5160

ggaggagttg gaaaagacag tcattcataa tgataatgaa gaacttatca
ttgaa 5220 g aaaatt qgtcttgggga aacagctaat .
The A fos R0 e ngrohRiRE SRapatabl (Ra28GRR Jieltion. wherein the
Seql%g%%gtg?@ta@ faps@gicagct tcctccaaag aagaaacggc gagttggaac
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cactgttcac tgtgactatt tgaatagacc tcataagtcc atccaccggc
gccgcacaga 5400 ccctatggtg acgctgtcgt ccatcttgga
WQRr@r/as4a c aat gacatga gagatcttcc 5460 aaat acaRGEEP2006/010608
. cctttccaca ctccagtcaa tgcaaaggtt gtaaaggact actacaaaat
5520 catcactcgg ccaat ggacc tacaaacact ccgcgaaaac

SEQUPBLIES S5 hE PR Rk YR EEN S48 Goting or human

tgggccaaaa CpATAMGEBIGdIAGIHFrelein I (FERBY at@reC(TBFY, Ct—termlnal
- gt gat gaaaa 5700 actcaaagaggaaagaagaca aattagctcg

ctt agagaaa gf(ﬁagmﬁab&f teggih retein gﬁﬂ@‘éﬁtgdcat position 159)
caagtggcgt tt ct@tce Hctggacaac attgtcaccc agaaaat gat
5820 ggcagtt 5¥tggc catttcatca cccagtt aat
aagaaatttg ttccagatta 5880 ttacaaagtg attgtcaatc
caat ggattt agagaccata cgtaagaaca tctccaagca 5940
SEOclahg%an ag aigt hgygatjao greid t srqugacegel gwgwn@lﬂ t BATAtBRx-Binding

tasgactgce caguebarry CIBRegeapgraREn tactagaca

ttgact gagt atgatgaaca tttgactcaa cttgagaagg atatttgtac

6120 t taaagaa gca ctttgg aggaagca a att aga
SEQULNRdoan t Bdbe AGRptisearayieRes & RERRIRREBEhown in Fig. 8.

ctgatttgta tgataccaac acatccctca gtatgtctcg 6240
agatgcctct gtatttcaag atgagagcaa tatgtctgtc ttggatattc
SECcitaypecac 6i8Ghe trchgstiizass uaygtadf pUC BYMERTAFJABPCTAF2 shown
agat ggagat ggdgatcttg cagat gaaga 6360E 0024. ST25. t xt
ggaaggaact gihad gad@ gc ctcaagccag tgtcctgtat gaggatttgc
ttatgtctga 6420 aggagaagat gat gaggaag at gctgggag
t gat gaagaa ggagacaatc ctttctctgc 6480 tatccagctg
SECQai Man#ot g gaa@u@anm:lebgm g$c§mm09cto@gp@@ﬁ)&)[t-WWAEQTAFQ]hls
6540 acaacccc ttc g agaacacaag gat ggacatg
gaaaat gaag a¥ @@% 0 gtcctatgag ggagacggtg
gggaggcttc ccatggtttg gaggatagca acatcagtta 6660
t gggagct at gaggagcctg at cccaagtc gaacacccaa gacacaagct
t cagcagcat 6720 cggtgggt at gaggt at cag aggaggaaga
agat gaggag .gaggaagagc agcgctctgg: 6780 gccgagegta
ct aagccagg 't ccacct gt ¢ agaggacgag gaggacagtg aggatttcca
6840 ctccattgct ggggacagtg acttggactc tgatgaacgg
t ccggaggt a acggatccga 6900 aaacctgtat tttcagggtt
ctgggattgt accgcagctg caaaatattg tatccacagt 6960
gaatcttggt -tgtaaacttg acctaaagac cattgcactt cgtgcccgaa
acgccgaata 7020 taatcccaag cggtttgctg cggt aat cat
gaggat aaga gagccacgaa ccacggcact 7080 gattttcagt
t ct gggaaaa tggtgtgcac aggagccaag agt gaagaac agtccagact
7140 ggcagcaaga aaatatgcta gagttgtaca gaagttgggt
tttccagcta agttcttgga 7200 cttcaagatt cagaacatgg
t ggggagctg tgatgtgaag tttcctataa ggttagaagg 7260
ccttgtgctc acccaccaac aatttagtag ttatgagcca gagttatttc
ctggtttaat 7320 ctacagaatg atcaaaccca gaattgttct
ccttattttt gtttctggaa aagttgtatt 7380 aacaggt gct
aaagtcagag cagaaattta tgaagcattt gaaaacatct accctattct
7440 aaagggattc aggaagacga cgcggtccgg aggtaacgga
tccgaaaacc tgtattttca 7500 gggtgactac aaagacgatg
acgat aaaaa caggaagaaa ggagacaagg gctttgaaag 7560
cccaaggcca tataaattaa cccatcaggt cgtctgcatc aacaacat aa
atttccagag 7620 aaaatctgtt gtgggatttg tggaactgac
tatatttccc acagttgcaa acttgaatag 7680 aatcaagttg
aacagcaaac agtgtagaat ataccgagta aggatcaatg atttagaggc
7740 tgcttttatt tataatgacc caaccttgga agtttgtcac
agt gaat caa aacagagaaa 7800 cctcaattat ttttccaatg
cttatgcagc tgcagttagt gctgtggacc ctgatgcagg 7860
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aaat ggagaa ctttgcatta aggttccatc agagctatgg aaacacgttg
atgagttaaa 7920 ggtcctgaag atacacatca atttttcttt

wWQoarodgscc aaaggaggtc ttcattttgt 7980 ggt acccRG/EP2006/010608

gt agagggaa gtatggcaga gagaggtgct catgttttct cttgtgggta
8040 tcaaaattct acaagatttt ggttcccttg tgttgattca
tactctgaat tgtgtacatg 8100 gaaattagaa tttacagtag
atgctgcaat ggttgctgtt tctaatggcg atttggtgga 8160
gacagtgtat actcatgata tgadgldpas aactttccat tatatgctta
ccattcctac 8220 agcagcgtca aatatctcct tggccattgg
accatttgaa atactggtag atccatacat 8280 gcatgaggtt
actcattttt gtttgcccca acttcttcca ttgctgaaac ataccacatc

acA OBl R o RERTbSclade Bbbua Sl BRRA 4T e ORP). at
aCFe%PtW ﬁdl??érﬁa%@%aéﬁ adddfing ofdr gbﬂgéhgﬂtthre’ﬁ gsiblogicdlly active
8460 gagcattt agcacaaatc ttttacacag t gccat gatt

at pohipepiidescwberein iclegsbiive af #rpobhireptidgs dwaded by the genes

or et JERORRbR RO T b bt MR, AL Thest fup of the

ga blypepadesd eHeotadabgatet gbhéggé@iétmtﬁtg}d@é Gmﬂggenes are each
ccat att aaagaggagc t agacaaaat 8700 a

gatap Qa@f attlggsh ggslelntlvar&&ea&mgcwaat%tt ltatagt @ﬂ@g&@@raaalypeptlde _
87 t t t
SRR befe O B (G b LbFRH Ronstiuing cach

tt palggeheaar@@onneaewtog@wag@mat by gaségurarae &&Bﬂg for at Ieast one
taggatcagt atggaattta t caagt tttcaataga ct

t gBEateRtACIeRyAge: iR t ok %Ma?géﬁﬁt“?%e R fonat 16dst one self-
gt ttggttt ccacatctgg 9000 gtttttgaaa

tcgg? gaia @Pg}t ctctgg caaagatatt cagccgttaa taaagcagtg

9060 ggt agat cag agtggagtgg taaaatttta tggaagtttt

tggi\t a C?eggg%c%accga. éﬁ\gfa% i{gég gga,éf_egggggbgfﬁtwely linked to a
aCBﬁﬁﬁ(t)@éegﬂgﬁé‘@gé[_gébl@%%hfr@mﬁ gta8 @kprddsforPat thalgsggene.

tgcaaattga 9240 agaaaacagc cttaaacatg atataccctg
ccattccaaa agt agaagga at aaaaagaa 9300 aaaaatccca

L BB ORISR P S 508 SRt b o

ot edrhiRaen seq@maaat t 9420 tgagcaagct gattttatgt
ggcagtat ca gctccgctat gagagagatg ttgttgcaca 9480

gcaggaatcc attttggctt tggaaaaatt ccctactcca gcatctcggc

4 SRR LA B, IR 50BRAGe BERIAG oms wreri o

gcpﬂﬁéé§é a:léa@rgggaegtéais aelggma@@m iteagroagceensistiraod L s cleavage
9660 cttcactagg atgttttgtt gt aaaagtt t ccaaacatt

gt ghhem af Petaiaadia arotgases, poiniruscHS Rpteases motyvirus P1 (P35)
g tt a

t gPraggger, bIPHLEeONIa J6RRARE, | LSHARTSA Péftaded proteases,
t c appthaviras QSéEbtégseaaemgga\ﬂmam gagtedsesc dyadvdeus 2A proteases,
ctattatcgt gcagaaatga t 9900 ccaact ct
ot PSSR (1F DE0ieaat o COBIT YAk RO AT HEPDYia: 241 proteases,
99@Wa(?i‘é@ttgﬁgr&%gﬁgﬁﬁélcﬁrdét)Cﬁégﬁ@gﬁro@ééé‘élcp‘?% (parsnip yellow
tttttgaata tggaaaaact 10020 tcttccgagt tacaggcata
cc fleciavirgs) ke grotegsagthgembimn faggyKacandtenteogdaase.
gaagaacgga catgtgccaa gtgatccagc tctttttaaa tcttatgctg
aat atggcca 10140 ctttgtggac attaggatag cagctttgga
RITRE pAVhudedidd 3¢l Aainn Q! GBaras th8NBtaRd! tldhdage site is a TEV
gaactgcaatt%?ct acttaa tatgattcag aatgaccctg taccctatgt
10¢ftebace@ gteht \deus) proteasaaieavagetsiféct aa gaacccacca
tttactaaga acatggagtc 10320 tcccttatgc aat gaagccc
tggtagatca actttggaaa cttatgaatt ctggtacttc 10380
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acat gact gg aggttacggt gtggtgctgt ggacttgtac ttcacacttt
ttggcctcag 10440E OO24. ST25.txt tagaccttcc tgtttaccct
Wo gucaga§ct tgggttggtt cttaatctaa aggagaaaaa 1BGUBP2006/010608
.agctgtcttg aatcctacca taattccaga gtcagtagca ggcaaccaag :
6.addet polyaucle0bde aczardingagcamyooeceicaairagct dgt4 yderein the self-

claii eniinc s el orh G ol cobfer B BL apovinus 2A
tlgt%gﬁdée%ﬁat&%bv%é@& fdesaact ccagg gct ctcgaag -

ggccag ctagctcccg 10740 atctgcttta ataccccagc
act cagcagg ctgcgacagc acacccacca caaaacccca 10800

7¢ é%%@%%@bﬁcl%%ﬁ%%ﬁ%eﬁ%i@ %@g&ggg&%@%&@%@% 8%'the FMDV
2Ghich o REinoRRIEREASE Qi Ask pepfae1 0920 acacay gac |

ccatcacc accatcacca t ag aaaaagaaga agaagcat aa
10980 acat aagcac aaacacaagc at aagcat ga cagtaaagaa '
aaggaca cittcac 11040 tttctccagc,cctgccagt .

8 g A PO e CEEDINEL APt 0 PTR Bh gEe BEF CETa claims further
C%‘F\@éﬁhﬁg t@%@ﬁé{%@tfbr 9% Froehas (<) Il o deadhgt thedprotease
gcctgcagtc 11160 gacaagct tgtcgagaag tactagagga
t cdeamgeagjitafsht accaca ttt gt agagg 11220 ttttacttgce

. tttaaaaaac ctcccacacc tccccctgaa cctgaaacat aaaatgaatg
11280 -caattgttgt tgttaacttg tttattgcag cttataatgg

o] tﬁf@?étyﬂ%cwiaétﬂﬁdiﬁé&é%lﬁiﬁ@%ﬂ@météin ¢lhe Frotard gene(s) is/are
gcattttttt cactgcattc tagttgtggt ttgtccaaac 11400
t qart abalgeast ene af e peJygengfat ct gat cact gct tgagect aga
agat ccggct 11460 gctaacaaag cccgaaagga agctgagttg
gctgctgcca ccgctgagca ataactagca 11520 taaccccttg

10904 pelydichadidet s¢doydingaediny bhet gfthgasregedinggelaihatwherein at
11580 tccggatctg aacaggag acagct gat a gaaacagaag
cdaasmﬁougeﬂ@&9&&&'%@?{89%85&@%%&- a cact aaat ca
gt aagtt ggc agcatcaccc gacgcacttt gcgccgaata 11700
aatacctgtg acggaagatc acttcgcaga ataaataaat cctggtgtcc

1¢1 Thé gelyaaclebliGe avggatiag be clairggdrwhardin eath gudygane comprises at
at gagacgtt gatcggcacg taagaggttc 11820 caactttcac :

cdfastdg8BePaagat cact accgggegta ttttttgagt tatcgagatt

11880 ttcaggagct aaggaagcta aaat ggagaa aaaaat cact

ggat atacca ccgttgatat 11940 atcccaatgg catcgtaaag ' '

18atte potypackptidetaccagding dganyone efatlgimict ta 1120berein the lengths

e die T SOt SR attes T BRed E ARGHRr by tess
{ ARaRIRF Y ﬁé@ﬁslg (s MbhADAR MorbPréferabigtzn ggca

at gaaagacg gtgagctggt gatatgggat agtgttcacc cttgttacac -
12180 cgttttccat gagcaaactg aaacgttttc atcgctctgg

PTG, SHRSSRELIE B B8Rl cams e
t teSiRpHSiAG A Jakdtlonkt dtePfon its aitegiationtint & Veetoy or dwist cell.

gggtgagttt 12360 caccagtttt gatttaaacg tggccaat at
ggacaacttc ttcgcccccg ttttcaccat 12420 gggcaaat at

t t . .cat .
R e L e e L
aageredd @6?3@&??? ft?téfpolmﬁrmﬁ tg{:@ta;etlé&ﬁfld) ftog?tghggglamp ::onsisting of
C cgt aa a aggcagtta ccctt aaacgcc )
126009 GRS MYBhEE ST JATIRER Y COTPIR e Bg6L Sones encoding

g ; : 0 acccggtcgt cggttcaggg
c3&%@?%8??ﬁg%%??g%%g%“&%&?gtctat tgctggttta 12720

ccggtttatt gactaccgga agcagtgtga ccgtgtgctt ctcaaatgcc

t ccagt 12780 ttgct.caggc tctccececgt agqt aat,aa . .

155 DG GAbALCIEatiiR 1IN g G COl Qe SHREPBEEYR0, fains comprising a
i‘;@@%fi&ﬁé’lgar%g%?ﬂéﬂ%c%dihﬁtug%gm%fé pgctttc tacgtgttcc
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gcttccttta gcagcccttg cgeccctgagt gcttgcggca gcgt gaagcet
12950 <210> 5 <211> 8735 <212> DNA <213> Artificial

WEemaeses <220> <223> Pl asm d pFBDJ Hi s TEVTAFGAGKBP1906/010608

<400> 5 ttctctgtca cagaatgaaa atttttctgt catct cttcg
ttattaat Ki— Td gt BIS e FBI0- (A gk -aP2a— MGSRtal 2t Y (1
aa tggcgaatgg gacgcgccct gtagcggcgc 120
at? g‘@g gcgggt gt gg tggttacgcg cagcgtgacc gctacacttg
@CQCSHea%%NaQéS%Fé‘s”s%{ cE&4dtt0th L MESECCPCand P2 — MCS1 —
ctcgcc acgttcgccg gectttccccg 240 tcaagcticta
aat cgggdBcint e dteaddgchend, cbfgad-ta-tmgtogctaﬂmetaggeaange@\ant each

300 tt t .
coat cocbompaangy e Satltigeg o e MEST &8 fftts2, flanked by a
agt Ccachdet'é?tFﬁﬁéﬁ@ta 129t $8q USHERAPF IV and flanked by a

aacaacattc aaccctatct cggtct ALt e ttttgattta taagggattt
t g ccgat pramdied Ryand attegyi nata{maaange d@cogMTH2

BT hlesbt G TRt aRALle B BRbiEEF i prametegs P1 and
600 ttt pbtddmhsriding at Redt b resmrtion $itds icaagBrat g

agacaat aac cctgataaat 660 gcttcaataa tattgaaaaa
ggbagagiahtleastgtwiot csitesc & @ndc it gachgfarkingt omgoof the expression
tccetttttt gcatttt gccttcctgt ttttgctcac ccagaaacgc
tggtgaa&@?s 'aaaagat gct gaagat cagt tgggtgcacg

agiwgedihac atcgaactgg atctcaacag 840 cggtaagatc

ctt agagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa
gt testgelion Sitpsg 0dq6 as aalkas Boand Yiargaogepatible, but

R0 AR A0 B P 0l cloavvi by

t acggat ogstriglicnengyraes Pt dray gpeefic Joi gestricticrasites AaB X and
gt gat aacac 1080E 0024. ST25.txt tgcggccaac ttacttctga

caacgat g gesrpfdvelyadgdgaget aaccg cttttttgca 1140
atg gé’%n%%g@ﬁélst A3nHis gg%él% YCad 9%@%8&9\?39&%9 4nd

agcca accaaacgac gagcgtgaca ccacgatgc

t gmmelate;ao@qaﬂmtegls ihgertphando bné2F tha expeessgyt cassettes.
gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggc

1320 ggat aaagtt gcaggaccac .ttctgcgctc ggcccttccg

ES@EU&IE@E[&Q%%[FT?’&@ @vﬁ@ﬁélﬁttﬁgafegﬁf&%hgéﬁés A and B in the
gtgggt g cggtatcatt gcagcactgg ggccagat gy 144

t aagualtiplicatiooghatulgt Myate aelectaﬂhfrogad@,egggralgn coag@agafarestnctlon

g@ﬁg@% %'ng’sgta(gaeg?@?@gﬁ §¥|’%§ | %\cl:t(iby isoschizomers

tattﬁé,@@t_tt agattgattt aaaacttcat ttttaattta aaaggat ct a
1620 ggtgaagatc ctttttgata atctcatgac caaaatccct
taacgtgagt tttcgttcca 1680 cgtaatctgc tgcttgcaaa

FEARRERRIG. decRis B AR bindbki BECRMtbtes and ¥ are

agakistied drdMOthd ged @ Wonkistinggbtragieictign agitdsa®mel and Avrll or
ccaccacttc aagaact ctg tagcaccgcc 1860 tacat acctc

gcﬂ@lifg'@t'@fasl’f%%ﬁ@ﬁv% Vd‘w%@%@fsé eiffggcg ataagtcgtg
1920 tcttaccggg ttggactcaa gacgatagtt accggat aag
gcgcagcggt cgggctgaac 1980 ggggggttcg tgcacacagc

18 a0 peigaugeotide gaaardingdtacngeate bfagmadStto2AF4@herein
(@) pfomoters P1 and P2 are selected from the group consisting of polh
‘and p10;
(b)  terminator sequences are selected from the group consisting of SV40
and HSVik;
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acagcgtgag cattgagaaa gcgccacgct tcccgaaggg agaaaggcgg
acaggtatcc 2100 ggtaagcggc agggt cggaa caggagagcg

W@ awgaggsag cttccagggg gaaacgcctg 2160 gt at ct t RET/EP2006/010608
agtcctgtcg ggtttcgcca cctctgactt gagcgt cgat tttt%ﬁgatg

2200 ctresfrictigy sitggo gaid) & in dbgguakiplicatipre mpshie M are selected

Lttt t {t 2280 cttt. { &t ; .
OFoSecitt sk i BobgSlnd BEfBAaky Hi<kipbPagal S ot and N
t q@r cotabtricheR 9sifdst U and! Yagrd $RIdAER Frdrh ItheC GEAGF eBAsisting of

cgaccgagcg 2400 cagcgagtca gt gagcgagg aagcggaaga
gcgcctgas@mﬁggsaesfﬁnehwniﬂadg@®d2460 tct gt gcggt

oSSR R0 ARG AR R TP Bl BERAL ARG of o
caat aaagf anhtiggact gaa 2580 caaaat agat ctaaactatg
acaat aaagt cttaaactag acagaatagt tgtaaactga 2640

aat cagtcca gttatgctgt gaaaaagcat actggacttt tgttatggct

182020 g s B LA 26 R G4 26§ Hor the preceding
t 3yj4if@cOgc gttgtgacaa tttaccgaac aactccgcgg ccgggaagcec

2820 gatctcggct tgaacgaatt gttaggtggc ggtacttggg
t cgat at caa agtgcatcac 2880 ttcttcccgt atgcccaact

2b IS VEERE SRRSBRuafs R 38, 680uot, SR Bxbitssion, yector or
gatdriaféoasete00 cgcggt ggca atgccctgec tccggtgcetc

gccggagact gcgagatcat agat at agat 3060 ctcactacgc
ggctgct caa acctgggcag aacgtaagcc gcgagagcgc caacaaccgc

1 ; gcgcgat gaa
2? gﬁgﬁ%é{ﬁ gaggégbﬁcﬁgg%léﬁg gg;arglg)t lgé’igg %‘ag@%g gagtcc
ggctgatgtt gggagtaggt ggctacgtct ccgaactcac gaccgaaaag
3240 at caagagca, gcccgcat atttgactt tca cC
23 gthe Wealoh Segeigil :tlamnEg brine Abaco s Eplession vector
actttgtttt agggcgactg ccctgctgcg taacatcgtt 3360

cttgctgctt ggatgcccga ggcatagact gtacaaaaaa acagtcataa

264Hyz vetpa St2idiagdocgeitn@2 phgeeigtthe bacdegutsggenes v-cath and
gttcggtcga ggttctggac ttgcgtg 3480 agcgcat acg :
ctQEg%ﬁﬁgyna§¥ﬁéygﬁﬁepga'ccgaaca ggcttatgtc aactgggttc

3540 gtgccttcat ccgtttccac ggtgtgcgtc acccggcaac

cttgggcagc agcgaagtcg 3600 Zggcqtttct_gtcctggctg .
24cThavgatpe apcasdjngtto @nygore of stajmsal 2 ¢ 23qepBpBIng a site for site
cattggcggc ctt. t ct acggca aggtgctgtg cacggatctg '
ccﬂ%’ﬁcﬁ%&omggé%g{%ﬁz 0g tagacctcgg ccgtcgcggc

gcttgccggt ggtgctgacc ccggat gaag 3780 tggttcgcat

cctcggtttt ctggaaggcg agcatcgttt gttcgccca act ct agct )
255 Hoe yestart aecegding ot gaie t2da Eageristg: atkcaefgég%é@r cre-lox specific
ctgt -agtggctatg 3900 gcagggcttg ccgccccgac
gt%ﬁ%@ﬁ%%%“ggccctgggc cttcacccga acttgggggt 3960

t gggot gggg aaaaggaaga aacgcgggcg tattggtccc aat ggggtct

cgat ggggt a 4020 tcgacagagt gccagccc ccgaacc.

%ega@w@tﬁr Qj)&é’é@ﬁﬁg@a? BRI ik f%t%gca?mw%ng a transposon
Sttt %ﬂkﬁﬁtt ttattgccgt catagcgcgg gttccttccg gtattgtctc

41 cttccgtgtt tcagttagcc tcccccatct cccggtaccg

catgctatgc atcagctgct 4200 agcaccatgg ctcgagatcc

tgatca agtcttcgtc ga att gt .aaat aaaatg 426 .
Aadle ety oignariproidan Phanh s B dR0apPey alementis the Tn7
t chddHhas 4820 ctataatata ttgtgttggg ttgaattaaa -
ggtccgtata ctagtatcga ttcgcgacct 4380 actccggaat

att aat agat cat ggagata attaaaatga taaccatctc gcaaat aaat

4 aagtatttta ct tttcgt aacaqtttt .aat aaaaaa )
AT dnfiine bSFhuaRRRgt Aeblrdifg i iE e of claims 1 to
0098 9REARthE YEERARES I BRaRRohedfCHifRl PBtt2P0
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t cacggagaa agcttgttta agggaccacg tgattacaac ccgatatcga
gcaccatttg 4620 tcatttgacg aatgaatctg atgggcacac

wo2@ansgse g tatggtattg gatttggtcc 4680 cttcat CBCT/EP2006/010608

acaaacaagc acttgtttag aagaaataat ggaacactgt tggtccaatc
4740 actacatggt gtattcaagg tcaagaacac cacgactttg

e Ip8ci0, ol fEodePRcpe" Whlich Too3belisf from the group

at {6 RastrpoCsatata0gth s 2885 GaSE6t callg! sdrhatdiieacsiRcarhmiammalian
t ccaaactaa 4920 gagcatgtct agcatggtgt cagacactag

tteRlscattc ccttcatctg atggcatatt 4980 ctggaagcat

t ggatt caaa ccaaggatgg gcagtgtggc agtccattag tatcaactag

5040 agatgggttc attgttggta tacactcagc atcgaatttc :
FCTRACAESA calt agédording ¥d Oflamac2@9ediich dsgseleatd from the grou
tcatggaatt gttgacaaat caggaggcgc agcagtggt 5160E .
Oocan|Sti®l ok tE-t eaft oYt corevisiae.t Banaglastsyact pagbe, C. albicans, Sf9

09D TR SEB RSP TBSFHl ppin coe

528Ad @i/l €dlgaa ggt ggt ggt g aaaacctgta cttccagggt
aaccacgct g aggagaagaa 5340 gctgaagctt agcaacactg

tgctgccctc ggagtccatg aaggt ggt gg ctgaatccat 5400

g . C : N .
A RS AE AR BTG 54 BB 8RIABE dccoraing
gt tcahgone cftclgipgnddo ZBandaadhd veoidd acaonding dgtany one of claims
gacattgact acgccttgaa gctaaagaat gtcgagccac tctatggctt

5588 te@degcccag gagttcattc ctttccgett cgectctggt

gggggccggg agetttactt 5640 ctat gaggag aaggaggttg

at ct gagcga cat cat caat acccctctgc cccgggtgcc 5700
3xThgasginwl taymwordingalp claimt 8 §gethidaix setayded dopngodagt, porcine,
cagctatccc, 760 cgagaacccg cccccagctc ccaaagagca

ac R9¥RgNd aﬁé@@aﬁag aacccct gaa 5820 gt cagccaag

ccaggccagg aggaagacgg acccctgaag ggcaaaggtc aaggggccac

5880 cacagccgac ggcaaaggga aagagaagaa ggcgccgccce

33 4ctrpdbed) fou iz peeduct®hiof dhe polyyumipalidec ggeqding to any one of

tccacgagtt: gf ct dt ggad .cagcagetet actacaagga 6000
gaP%ﬂgégéa’8%8?@@§g@§t§8%§%ﬁ§8 a ggccaagagg gcggaagccc _

t gepRageiipliBdhg tﬁ@@@@iﬁgqegimtmﬁ@?@heatc@agﬁmgﬁg the polygenes;
gccacggttc agtaccttta tctcggaggg 6120 ggtccgt gt g

aady ggﬂ@vi@ggmﬁedmgg@@m@cwgh ﬁte:sg@&rgc@&@ﬁmf@ghe at least
6180 gaaagc -al.g C ct.ag 2 ;
Cacgt oy MAeede  deoaadt SEE Al dnklafRARDne seif-cleaving
t gagcagpeptigét gt gcct g cgaccagat g t ggacaat ca 6300

. ctgggcact c- cgagactttg ctgcccgect. ggt ggcccag at ct gcaage ;
at {6h ageasemBhog dbe diaaraseisrsHltiod d6im Hleng ek and (B Such that a

caagaccgir@lgw ig%%tgg%%r@zo gaagacgccc

t ggacgac gttatggctc ca ttggct gagc tgggacacga

6484d) t gicoathiriag the tt tegst two pobygengg dhtogr apgégpalgnucleotide.
ggggagcgga tccgcagtgt 6540 gctggacggc cctgtgctga

gcaacattga ccggattgga gcagaccatg tgcagagcct 6600
ﬁzﬁ%&lﬁ{e@ﬁ@@f&%g%r@eh&i&{ B ISR YR HIEIEs FF 2RROESHPrising the
acaat cagga 6660 cgcctatcgg gcagaattcg ggtcccttgg

gcstapsceft ¢ t gct cccagg t ggt caagge 6720 tcgggceccag

gctgctctagc a t cagc t caac ccactct ga .ccat cacgc .
2740 oEuBalE e dt e Coal g i a0V g Bl fdaims 28°% 30 in a
ggcccet gGikabl6 CHddignt turflR40 conbERAS IElloRHgIIREC @Rpression of the
tcgcacttcc tgtccagaca ctggtgtctg cacgagcggc 6900

t gccccpolygenagiotnd ccc ctcctccaac caagtttatt gtaatgtcat

O B S5 AEL FEREE AEALEIE B o o
cccgt CafaurnGRRIE thethdsieeas gcag cccatcgtca agttggtctce
7080 :
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caccgccacc accgcacccc ccagcactgc tccctctggt cctgggagtg
tccagaagta 7140 catcgtggtc tcacttcccc caacagggga

wQoWrasrgya ggccccacct cccatccttc 7200E 0024. SHZHGEP2006/010608

tccagttcct cccccggcat cgtccccgtc cccactcagc ggcagtgccc
tttgtggggg 7260 gaagcaggag gctggggaca gtccccctcc

t 7320 '
FUsEcorRe BELAGRRPIR ARG 1S Ay ond ARG ralg andor the
73§83k ckbidiAg t6 WYEHE bl cRFASA8CAE7 el &iCthdatbst cell according
agcat gccga aagat gcaca 7440 gat gatggca caaat cct ga

agtmaay gye obclaimagidot3N tpidbe pseprrgtiontadanmesigmment comprising
t cagat,gtt gagtttgcet  tgcgat at gt accacaatt ctagatgatg
caadnlaah Haaker Fehics B ERpRitemilag ciactottoa

t gcagat gat gtgcgattgg caatccagtg 7620 ccgcgct gat

cagtctttta cctctcct C_C CCCaa agat fttttatta _at att gcaag

3% 8 egolativey palynuclestide ascording datanyaene @égz%ajmsai to 18 and/or the

B T MR AR I T M —"—

aagd hAy dne CRARERAL8 % 8096 CHe taNisaaen of mulgdrbtag cbmplexes.
ct agcagacc 7860 aagtactccc acactaggca caccaacccc

acagaccatg tctgtttcaa ctaaagtagg 7920 gactcccatg
tccctcacag gtcaaaggtt tacagtacag atgcctactt ctcagtctcc
7980 agctgtaaaa gcttcaattc ctgcaacctc agcagttcag
aatgttctga ttaatccatc 8040 attaatcggg tccaaaaaca
ttcttattac cactaatatg atgtcatcac aaaatactgc 8100

caat gaat ca tcaaatgcat tgaaaagaaa acgtgaagat gatgatgatg
acgatgatga 8160 tgatgatgac tatgataatc tgcggtccgg
ccaccat cat caccaccatt gataagctag 8220 cggccgcettt

cgaat ctaga gcctgcagtc tcgacaagct tgtcgagaag tactagagga
8280 tcataatcag ccataccaca tttgtagagg ttttacttgc
tttaaaaaac ctcccacacc 8340 tccccctgaa cctgaaacat
aaaatgaatg caattgttgt tgttaacttg tttattgcag 8400
cttataatgg ttacaaat aa agcaatagca tcacaaattt cacaaataaa
gcattttttt 8460 cactgcattc tagttgtggt ttgtccaaac
tcatcaatgt atcttatcat gtctggatct 8520 gatcactgct:

t gagcct agg agat ccgaac cagat aagtg .aaatctagtt ccaaactatt
8580 ttgtcatttt taattttcgt attagcttac gacgctacac
ccagttccca tctattttgt 8640 cactcttccc taaataatcc
ttaaaaactc catttccacc cctcccagtt cccaacgcca 8700
actccatgtg acaaaccgtc atcttcggct acttt 8735
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