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vectors are widely used in resegrch and therapy. In this context, vectors
are used in particul l%ogfﬂl{yrrgﬂgffg&g S Yr 16 Brenaratien apdiusgy eu- and
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gene; is a lbaﬁiiefsmb’.dnﬁii geinem]l ﬁ@mesmlfigeslssiaﬂcegenh&htﬂwd@me% pwﬁblﬂkr effdcit Ioﬁ now}c has
not been solyv vier tisfactorily. . The prerequisite r.this is therefore
The use o  <HFRbdRE¥: ARGBAAS ALt E RooR of SO SRES JeREiokl™s RS, ana
i n-vivo procasdseendinefop prefeing or @epiidasedbozymes ionginpsease RINAsrandi antigense
processgs, CpNag are renoved fromthe body and transfected ex vivo with
vectors in order thepn to be introduced into the sang or into. another body
again. In in-vivo ge}{sctpffearfaagpav@ekbf@p%@cgmwgﬁ%rﬁ@a dpadanentaly
e.g. Vvia theotjtaast gineaherapHisveiecintrolntivh @plcei@teion intb reeWdirc brder to

gene-t her apy i je i [ S iR an
oot od 30s8irroan siiyBERke" T pleBldstishibL pRPIIHe s sBARIaBy. )
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admi ni strat | Bt B BaigiepaicapRidhegent and guisethe niable 1 ReAgEtantagxpgssion After a
| ocal adm ni géredly DBasiéSdongitidn doudliceesbful LORthelpe attet @itil nbaliek nobbéen et al .
(1990) 1 05 2y s faoll AR 1ALk 6 ot SERBI T o
artery of theeqdry. Hy theamentekt, | inpgsmaraherapyd in-ettroownd ain-wivansbessdsoare 048
25  differentiated in principle. In in-vitro processes, cells are removed from the body
and transfected ex vivo with vectors in order then to be introduced into the same or
into another body again. In in-vivo gene therapy, vectors are administered
systemically - e.g. via the blood stream. However, local application, in which a
gene-therapy vector is applied locally in the tissue, for example in an affected
30  section of vessel, is also possible (see, for example, WO 95/27070).
Thus, for the local application of a therapeutic gene in a selected case,
for example, various strategies were developed based on modified balloon
catheters, which are intended to permit direct administration of a substance or of a
gene into the vascular wall. After a local administration using a double balloon
35  catheter, Nabel, E.G. et al. (1990) Science, 249, 1285, for example, were able to -
detect a transient expression of the B-galactosidase gene in transfected cells of the
femoral artery of the pig by means of liposomal and retroviral transfection.
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Vectors are used in particular for the optinization of tissue-specific
expression, which is used for the therapy of chronic di seases and
hereditary di seases such as di abetes, Qenophilia, ADA, nuscul ar dystrophy,
fam |ial hyperchol esterol emia or rheunfitism but can al so be enpl oyed in
acute di seases, 5 sugh as vascular dlso dﬁ%&ﬁ- arteriosclerosis or, |ts

sequel ae (stenosis, rESPENYE e 0 Rartiqular hs optimization of, tistHewPECifigi nal | v,
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response there are
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di fferentg at voRn efba&ahelsb@aw@;d&efwr@eahebwﬁﬁsua)duwb@ e trahsfeepl i cati ng
vectors and b) vectors in i nt.o e ponviral vect ors,
Ui oh Q) a st abl APV BLEMoR T REAeBt Ly Eﬁa%fh A9 e BFomgree 3
therapeutic gene specifically into the target cells of the body after systemic or local
administration and to express the therapeutic gene in these cells, without at the
same time, however, inducing a transformation of the target cell or an immune

15 response.

Up to now; there are two classes of vectors available for this: the viral
vectors, where a differentiation has to be made here between a) episomally
replicating vectors and b) vectors integrating into the DNA, and the nonviral
vectérs, in which ¢) a stable transfection is achieved by -random insertion

20  (integrating) or d) (transient) only a temporary transfection is present. The random
integration into the host genome in approaches using integrating vectors can,
depending on the integration point, lead both to insertion mutagenesis and to so-
called “silencing”, in which no reading or expression of the inserted gene takes
place. Transient expression vectors are limited in their life in terms of time, not

25  stable and in some cases also subject to integration, but sometimes also transform
the host cell. Their most important disadvantage, however, is that they often have
to be repeatedly used on account of the limited expression associated with the
short-lived nature. These vectors thus cause considerable problems just with respect

. to the effectiveness, reproducibility and safety necessary here.

30 The viral, episomally replicating vectors group does not have these
disadvantages, as they are not integrated into the host genome and are retained in
self-replicating form in the host cell. The term episomally replicating is understood
here as meaning that the vector is not integrated into the gendme of the host cell,
but exists in parallel, is also replicated during the cell cycle and in the course of this

35  the vector copies - depending on the number of the copies present before and after
cell division - are distributed statistically in the resulting cells. Plasmid vectors, for
example the pGFP-C1 vector (Clontech UK Ltd.), which have been optimized for
research 'fmd other application purposes by alterations, are derived from the viral
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are limted in their life |n ter of tinme, not 25 stable and in sone cases
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consi der abl e di sadvantages and are only of very limted suitability for
gene transfer, in particular into manmalian cells. The object of the
present invention was therefore to develop a vector which has the

advant ages of stably episomally replicating viral - 4 - vectors, wthout
bei ng dependent on trans-acting viral -ffactors or expression of viral
protein, and thus essentlally to avoid any type of cell transformation or
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30  characterization are found in Bode J. et al., (1995) (Scaffold Matrix Attachment
Regions (S/MAR): Structural properties creating transcriptionally active loci, Int.
Rev. Cytol. 162A, 389ff., Academic Press, Orlando) and Bode J. et al. (1992,
supra). From this and from the knowledge of the person skilled in the art,
appropriate isolation possibilities result.

35 The expression “origin of replication” (ORI) is understood as meaning
the general starting point or origin of replication in eukaryotic or prokaryotic cells
and viruses. These ORIs support the replication and form the attachment points for
various replicators.



-5 -. Met hods for the isolation of the ORI sequences from ani nal
cells are known to the person skilled in the art and are described, for
exanple, in a review article by DePanphilis, ML. (1993) Annu. Rev.
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i nduct i on of cpmuddreimbe rsggcwf@uy maingd it srostd] he detscigd byt Souskernddeted. The

expressi on sWaAIRIN hkd/ SRy RasRd bt ST ¥alsWidm ERiOsN&e BlerabfIdSof The
vector accordi n&éto t he | venti on &gg)efrgre offers .he necessar,.
et

ef f ecti venessSi€ ﬁrpcffﬁﬂffeb o R a1t ¢ Ve Fc‘io ing fo t eHBV‘?Pé%PéPUS
conponent s i hageoetia ormlhknd, afetadeantigendtai oimalptoblenscissvdiated twieh SinldbR al | ows
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host genone or &PI cation factors forei dded
to the ORI's freplicatiprsa longdastingiapidon eantligias @x%ﬁ@chrté@q r&E@t%@eq{@smﬁ 80t on -

6 - factors %c@,m?n d@ ih@r pasltemef m@@e@daaﬁmum fheprdr@firined deRC(cehis. The
eXpaHSI on of rr?aI?ntenanc 1s essen 1a lv g a8 egwgg a&stﬁglft 1Intt§anfs %Qt% | ?arclz?obrls l(lol” y in
pl asmi ds. ly Toive g

viral origin) whose sequences are also already present in the host genome in many,

30  just immortalized cells, transformation or immortalization of the host cell or
induction of the immune response by viral proteins is not to be feared. The
expression system is also based exclusively on chromosomal elements. The vector
according to the invention therefore offers the necessary effectiveness,
reproducibility and safety.

35 All in all, the vector components in general work together functionally
such that the S/MAR allows stable episomal replication without the vector being
integrated into the host genome or replication factors foreign to the cell having to

be added to the ORIs for this. The S/MARSs to this extent replace the replication



In particular, the vector according to the invention can be an expression
veect or. The expression vectors have the advantage that they can express
genes of 5 very different types in the host cell. Expression vectors are
under st ood as' neani ng vectors in which a gene coding for a peptide or
protein is under the control of host-sfecific gene-regul atory sequences.
Wthin the neaning of this invention, these are vectors which are suitable
for the (epi &6tRis pr esqyidesior aetivey of epdngenansi raplicatiodifadtors. Tbe exgansion of

correspondi Ngn ORISViEESINEAR Qt RASlidubRBles ¥s AIndQotiBNiB, iR pRIREL! . operat or and
10 term nator sequen es f.or tﬂg3 transcri t| on and the sequence of the

ri bosomal binding si Barf'f)‘flart ‘ferc%%‘é}r g to ternyegHen eanhealseXpRessioBt or s
are very sui vedbre Therexpesgor hestagsyhaoe thdadvantage thao tievyra@Sexpss génesadfi OUS
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normal ly in vector t he ior.art w

whi ch was ned&¢8%rY ?‘&b‘?reéu‘?g@’gﬁo&g‘ﬁ\l\gﬂm %ﬁeprf' B4 §e8n 2R &‘%‘ﬁot he
vect or are dilzadwraespanring genel kequeacd hdditianmallpdisanbavg eprofotdnj spaatoodindent i s
thereforg th S I f [ th, in
par 1 culy ¢ REigy slehddt s G, raRbuibn A6 S giflnctl of GETRISHRAL g
about, for ekidpigesitea fehthegeanslationeStigight ex@rgssion vectors are e seikghle §wi on
replication basd Gleraph tohitRe 1@ LBBRADIAG0R b Viisusi AMEMBIR T bSkat& siRd
generally as n@(tanl ngs factors which are necessary for the replication of 25
t he vector, for exanple, bind to the ORIs and bring about a

doubl i ng of the nucl dhe aeitds. acﬁutdmg efol ithat inoentiac tar sothenvifee ddat Hbe
proteins, and L t t nection
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i s any acti ohagrsawhiehp|act i |t@n5fé&tfmnthwn¢d:hb¢\§ mettichiany dhatieitiansiaetingt ed at

the rel ati velgyct&dsGRRmany id QBTBRL pr‘éfnohﬁl? kB AH SRGiR tﬁ@%‘n@g abtOtith 38ral IORI
Exanpl es of replication fac orsi\ir {}Q'F anin (g(}ls invention woul d
be the Sva40 MIGEVE BEEFBEHOL pTgplicalieR Py UGt Sneodsdcan the VERIRAETS 1 om
EBV vectors aimldfdm@&dusEZ'hefpaltthelaBE’MaVleigb@IfEhls embodlment is ih@reﬁor‘eﬂhé’.thﬁfe
enbodi ne vegtor d ain _any.nucl el dsc hn for
repI cat ?@)n ;rﬁéase rg;ﬁlcg{lon Pa%?or ggnﬁ sgl:nsegt 1th liln B?XJHEUIQF {hose s%o ‘?’r‘pl etely
35 i ndependeretiof “\/\ﬁﬁ@tskﬁelri atthl@saa@q tlmﬁbflﬂ%\ﬁ@%r fOlﬁ@KamﬂTM%Cfila@gp@sﬁlemOet si nce
here there igefo | onger any functional dependence on viral replication
factors and the danger, of the transfor ion.is also bett r.excluded. - 7
A vect or 10§ SYRFESPIETFERicHiqHy n%Ft@F Wétalwbﬁ? BI5RIBS 8 ﬁ@ﬁm&emoa.lh any
nucl ei ¢ aci d wnddist@df gehenally as nremhglfzraoratw}a&ﬂ are'ﬂ’eeeseaiyd@ﬁ thgeaeplicatibn of

erhodt ent, | Spt N8konnalid Fhe QOGR! 8 IALSORYE Ll a R RLET S hi Ao ROGCT

and t hus herw’se >occur

response is owejsiceacidsy Sgdpmpésae:m faeoma@t’permlearqtmsa@hmxﬂldﬁeﬂihevterrny

particularly tems ae!%@mwﬁo&eh% FRY cofRcBIRIY8add inferiicted wmalgtt& &emhgh i's
Si rrultaneousl licatjon factor and acts kn trans |§at e arge T

antigen" of tHe §v‘& enfionyd ranfACHAN i 2R GGHPT 8F 2 FERICR M qt?fdlﬁ/@l ﬁg‘s
imortali 2| ngrrmetdnmiy dTbﬁeqbaeﬂenelanwemtdsemmﬁwhhhetr of #d sdq@sndeacodingeftor in

uhi ch tna0" orf Gl hef iERldcation, (e ma%rﬁ&thseaveeg SPAGAPIMED

eukar yot es | pre era e| ng se
such as EBV- c$éV4OBPgﬁmntla¢n |tmnpapnva¢mgafact@v4aucm BIN bégat EBY vestors

eukaryotes i Saddsj;ﬂﬁand@z Qp{hygmjr %Gtm;sn therapeutl c applications and for

Ir ﬁ\slgﬁ{ Icgnplu;]pazleihl ?h&l &‘rtl]eg eﬁ@gﬁm}egﬁ tixec%cltgrndoeén\é'?g(gn%n%%}g%{xc eic cxd% the

coding for replication factors - in particular also those of viral origin - completely

35 independent of whether they act in-trans or not. This is possible, since here there is
no longer any functional dependence on viral replication factors and the danger of
the transformation is also better excluded.



1 5 propagation in prokaryotes, in this case preferably the pUC ORI,

I'i kewi se cones under the invention. A vector equipped in this way has the
advantage that it can be utilized for the replication of the vector in
prokaryotes and thus can be replicated conparatively sinply in high yields.
In a particularly preferred enbodi nent ‘of the vector, one or nore 2 0
"origins of replication” wi|l be contained for propagation in eukaryotes
and one or nore for Prveagfalsi RFtGutarlyy prieEeripd tvslich doesf ratadsinfaimany emelticone f or
propagati on hdid tcbeingukariatgoritd Atalll TastadO4@adeQst this LRRBALMGD id that A6

pr okar yot e. T.h?q advant t i e one hand, the

{ a‘g toJ trhi§ enbadi gen IS thatd on thh

vector can ed&i| BiO'B8 %1 PXPd™S FFBISIESY 9B dQngeh (aridy Sy then HBS™ERd, t he
same vector Gaqudndy stcatring madustian dédhé im@bee kapyweds completely supprésed,or s
according to ' i : el Ll gl s from
a mamal gﬁand“;iht:;:(Fl lj?e g?‘tggﬁelbg@gﬁmo?&%tgggﬁﬁgﬁ g?lﬁb%g%fgm&gegh%% {%tac#ies
embodi ment i 3 IRhproseip (whieh israpulianeeushy agepjiwatiomiacier ang actsdndeans inthse

achi eved t hekgdyn “lafgeRiahiigdal F the)S VI v MafchOk kISR friey @Mbr-ifiucing
particularly preferrled S/MAR 30 in that respect is selected fromthe 5

regi on of th8 IMPRIHEEY 8 gene of human origin, isolated as the 2.0 kb
EcoRI/ Bgl I I fragnent Thepmesehtenpdntisnifichtipet ZelE20 td Bocdaorin which (EI@Riginsefpr a;
Fig. 4). . ~E'§Qfml epli DG \EE al,s G |1y
contain 1oone (r)erpllrcr%t}OeH Sgnes #eglse{gt ?élﬂgﬁgérﬂaggfo\élt ﬁ{cgp ga'sl—?@t@ %iniée&e?leg&eﬂsl% tfa%r_ used,
in particul asclested feqm dbe igspiraffl ths virgy ORI suc as {RM-ABL. BPYuORE sosf inl
transfecti onpaftichladNs Va0 /GRY. OProphgdtitn Gl bkatyotat @d wakd h ih hfar@A&Or inl S
present. In this case genes ich nmedi.ate a resj st che aﬁ?l nst antibiotics
Sel ect ed 1 r offHENEING APRICAIIRA (PTreSat BifpRen I BT 9 APRICA 8y acycl i ne,
streptonyci n, specti rformgction,acoaidingi ta cheaaiveintioni mampichi the ORI os anghdoi col
and/ or 8 - QG : LGu  thSl 2 ARlie Lbiotics
nown o e PrA SIS B BroRGALIA Bl el BALLER 1F STEORTT BEAR LRREL 7,
bei ng possi bluaderdtha iyepison. Hexectamgauirned s thiy wiay hassthe @eantageribail ieegebe A
particul arly ygrigddefor @Fe epnestionEst thefvettde it prokefyoflhaitRss EdrSbeéplcat&l ORI
and a 'scaffol d/ matrix atta(:‘{j}gdlE r.e%| on sequence fromthe 5 region of the
interferon 3 CcgBRarativelysimplyinush wighls. "o« 'EcoRI/Bgl 11 fragment from the

pl asm d pTZ- E20 ( Boddnei pafticulail9 9@eferredperahodiment of) thePyarkar yootiar Rks, such
as the pg ORI, .. kgl ISk j i '

kananyci %JS: ané nﬁglrgi%gEﬁ%&éﬁt@?sgeg%h%%@ggaggbagﬁghil{?ggﬁw@? g?ﬁ%_ae Vect or
whi ch” woul d beoredei piopdgasipntip@rokenyqtes erefeiebly st leapieongdor propagtisvenitent i oned

regions to gidiRafoefldofh 1@SCOMIKoPGrdpagitith ih MEROkADoIOThE aRnte of Ehis- CL

vector of then@O%Faé% O ontech UK Lté.] gsee FI%G 2) . S b ) %d n a

further exanp"@OHREt S8k R Lt @R dhe VERORFRR oSl b8i ©Plical dhed i n

that it cont girokargotes and,naxt ehepsthephard, olie sanid vedtar canelspu stablg m@mdined id5one

or nore ng ecet&\ra}\ﬁbteI§| Pronoters are understood as neani ng nucl eic
es I'c

aci d sequenc usually lie 5 fromthe sequence to be read and
regul ate the transcri¥estors acgemlings togthgdmnentign aief 3lsor tigsd athewin the SR her e

bet ween act i V@iffat@&Eoh QRIASSAanIQEPRAGSSly eVl STThuhRs REGI. ThE YdVanEdoedFE OF
decrease t hentgene agt i Vi E%t'h " Enha‘ﬂc rs" can be. 20 cgunt ed arTan t he
activators anttSHTYOSIMeTY Shat POl $ond IRPAERHAR R L kpryoq 40 PRESHYSEal 1 y
i e at a greatherebdiiatpanicelat irothe tcherspob patectheraby. ok p&ticalady peferraicS/bbske t he
transcripty on i vi i ict i on-i pd d : f I ynan
L nocr Bt o Vb 088881l PSRRICEETROREI .y ST BT
216- 809/ GenbaiiginAselatesi anthio2.0 RoEroB)/Bglll fragment from the plasmid pTZ-E20
(Bode et al. (1992) supra; Fig. 4).
Episomally replicating vectors can also additionally contain one or more
genes mediating antibiotic resistance. These are used, in particular, for selection and
35  for control, whether a successful transfection or transformation of the cells treated
with the vector is present. In this case, genes which mediate a resistance against
antibiotics selected from kanamycin, geneticin, gentamycin, ampicillin, tetracycline,
streptomycin, spectinomycin, nalidixic acid, rifampicin, chloramphenicol and/or



25Part i cul ar groups of activator sequences and pronoters which are al so
preferred here are constitutive, 'cell cycle-specific, tissue-specific,
nmet abolically regul ated and/ or inducible pronoters or activator sequences.
On the whol e, these have the advantage, dependi ng on choice, of being
appropriate to the cell situation, so-Bhat particul ar netabol i c conditions
or therapeutic needs of a cell can be taken 30 into account or that the
replication &OCEXHEPagicylarly arefereed since Heseantibjotiss kaowmto freqteosam. skilled
Preferred ef fretit QFtSare QGi€ablefor €Y §eddofion LUip BEAR p8Ssibls &l £t &FhbLOMm Igpétﬂ i ns,
pepti des, E( nmes_or. .ant |le§ense RNAs, or are antisense DNAs. Peptides are
‘under st ood h ‘H%CWEATW?& Bart of a protein, or an am no acid sequence,
ei ther of 35 natural Mpammdadwpteﬁertqdpmbdamaeﬁtwfahé @Bctof comeine tkf Sgapors is
extrenel yg di s a [ riicul ther apeutd ¢ needs.
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codi ng for t nBeworsraat dieadded an siiwmbleswarting erctpe uthichabduld ba niddifedcontiect i on:

ni troge NER¢ 5 (see,
for exa?p o ﬂégggn%gﬁ@%ﬁgg 3% %Qﬁuoﬁ‘-ﬁafi‘?p%& IY)\% 924 ggcQ%l%CcoH?r?%}d FheEP— B1- 0
148 605), or yeadRN Boyld: b thefple vmhofatéle qompamﬁimﬁ@h WKchisk (sae)

i nterferons, FCQIQQKI nes, hornones, growth factors etc. The choi ce of the
suitabl e effectors eﬁp d in the vecé remalns#eft to, the know edge of
the person skilled in"the gp?r example; HBE YG5H}Te AECOBINg K She SBKENLIOAY Bnt i on
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descri beg |n%vv§ ﬁ&‘?gﬁ?&t € storage or propagation of the vector, this is
al ready included in &reapters pgr wcg%ﬂtmd ys preshisgr ugleire paid sgequenges ovhich

prokaryotic Ql@llldll? Jiel N fﬂﬁfﬁtﬂhecwqaéncl@et@tlﬁrr’eﬁ’d and/ &R8late ﬂh@ﬁﬁ%&orlpﬁgﬁnh@m fish
or mammal i an cel S cas al so 'known in the
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case of fish 8B ql‘ﬁ%{?ﬂﬂﬁi@néiﬁaé*gsfieaﬁ%sw‘ipsacm rafeﬂ ESPEFS3PTe 8AUGRCES
foreign DNA (Whictkrespeaivell incfed€9b) ddoteasdGelie géiwe&tht 26EnHa#0ers” Jcﬁﬂ)be

Transgen fi S
98/ 15627?6 C%n“tgggm"ﬁg% acg"‘ll‘:{%rs i délne {‘% éhe’ re @aﬁ%ﬁﬁﬁ‘?ﬁeﬁ ‘Qég"% ‘8?31 s of
human ori gi n vardlypieette? lgwtef'mﬁéartcér n@mrtbﬂlpmmtﬁaﬁl oed" and caw ifgeeagades st ood

inthis PoanFatn;séHbtléﬁ a@t@v@eqw RY p%EiﬁBn—tum% @rﬁileht 'rﬁatlr{?x?F :eLgan?xfo?rq ”ﬁu.lﬁjmérpl ][ he
genone, i.e. not re ec o the natural ce
cycle and t hlfé’tomqgﬁ Oé’tﬂﬁ ?%gto 563 tlﬁ@ t&?i}(y "E’?—é‘F ‘a e-gadly jnobweptidss (FsniZl@d life
span and can &9/Genbeit AcadsgomiNiohiKo30k).m ted framework (Al berts et al.

Mol ecul a& Bi ol ogy of I;arf'ﬁ rérOU}%a&caf%ElvgtéFgécPuﬁgcegnE&’\[/J}omét‘ers Wltllgﬁrérﬁe{[p()dl ment

of the i nventl on is transge stem whi ch
contain the vetaed desorage egnitisutivee delvesisle-specifindtisstespesifed, cmetebalisally oduced

therefrom andeg Gl%d%@/&?'nﬁ‘duc%ﬁé ?ﬁ@n{dﬂé‘rsﬂfr%ﬁﬁtbp&qﬁéncﬁ a@x%gﬁé”'%o@mtt{@és as
wel | as the transg 3(‘#’{(: animal s thenselves, .| n which sone or all.cells of

the animal cdivail aantaes dspedingcet ehaies: PEO#AG aPRIORIALS o therfigl SiP&liote ds
produced t hersef thatpaticllar metabolapgumfiidnatos, theaxpsueis hieeds ¢rockicts og tdkbe genes

(see 30 Y0 90403432, 95 OR7 HipicRo) of W Ridon, DBy 49007y YO58 03034

WO 96/ 32 her s resen
invention is faftess.a process for the preparation of a vector according to

the invention, in whi pr*éfé?ﬂ:@ é?ﬂ'ect@:)sr EoRCARE Lok TR stdn¥esakdi8GbE dohPicRaRs, ar e
combined wi th attldI ea ozymes or antlsensebﬁl%As or are antisense DNAs. Peptides are
understood here as meaning a part of a protein, or an amino acid sequence, either of
35 natural or synthetic type. The function of these effectors is extremely diverse and
can be tailored to the particular therapeutic needs. In the widely diversified
literature, many examples of this are available, coding sequences being known, in

particular for therapeutic proteins. Without restricting the application possibilities



35 known nmethod for the preparation is the separation of a region from

pl asm ds or other nucleic acids and the insertion or ligation into a
vector, plasm d or other nucleic acid with the aid of restriction

endonucl eases (restriction enzynes). - 10 - A particular form of
the process consists in replacing one- 8r nore of the nucleic acids codi ng
for repllcatlon factors in the original vector by at | east one S/ MAR

regi on. Thi fjthe ¥egtes agopding toytheirveationytherpia corthigilisting bajneniatendedoto be
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exanpl e the tra articul ar of pharmaceutically

active corrpoun fgm%?rfciln%qfe ‘%H& l‘{’)ansfer Gene transfer is used, for

exanple, for t he di a@nfmhsr @mbjcdﬁeqfaqhy wésenh gvehtam snalsoo one oganordi eells ders.
15 Gene Toher@HDéh'c%nﬁTn &?er b fmBtease fhm&&)?sn&&cnht?e{c]ieabol/@ T sserﬁlﬁcﬁﬁn?ﬁtﬁ'%fge“es
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whi ch code fme Vebavr nmseistdh@ady McRBed medicell. alidnldrgl peRtd PeRt &€ Rs- ok n

parti cul ar, t e¢3i atln vector a*ccordln ﬁlﬁ t he |n ention
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i nportant as a use o SP%@WéE@S?e Q@Ea(ﬂydpﬂ@np@rxr{%h@ed ?ﬁﬂ%ﬁlf YR PIss2Ee| | s.
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exam 224 NerRaARRLAE MR/ keAs AUALELASHAT REBLIGIES L hol AARRTRURNSh:
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proteins or &‘8?‘? ‘aﬁé-‘/\ﬂiq@rﬁ) n{ape %6699%58 %S)not yet been possible to
express without diffiAufutther embogamdnk cofl ahe iinvemensi i wensgehi, gystembly. A
further pe [ t K 2 t 0 to
35 the |%§/ent% Eng&rofn oclt’?%%eh{e&?frgakvggecct%f]gar\r?o \% #sd%c#rlg st%ﬁﬁ% ?{c‘)/ﬁﬁtl%sh %I%Hé(g?stood
as meani ng t mucleischaids prodiced HaergEomornd, nfqrhexa@mlet,. allpwughe dodustionnel hand,

the transfectj.q eﬁtc%uﬂﬁgea%&aéwaé meg%@génttemﬂms Itﬁ‘en{zseﬁeg in &hidMeIomedsr t he
transformatlo lsg{t é}?tlc cel for ex %atlon of the

0
vector . S0 I ek e o P e B B PR ad8 T 11
vect or s accormpdodged ohdrbfeommndftrj drapporpriatee epposhimot poducs or tha ggeasi (seani mal s
or Stem §6! | ol R fKaTNG 9SIRT SN Q68878 DES06 339, WG 9B/04694 O ar @

suitable for use, In in eukaryotic cel and al so for use for
research pur ﬁéé%’é)sﬁ\‘gh%@éﬁ@?@am mals are to 5 be under stood as meani ng

those in whose cells Ahﬁrtbi@CELQf&t &ﬁ“Ctﬂé qué@mt thveiteon RVASY iao;broam fot fthe
appropriate, effectors

ol ot o undBriTa 25 heliinr el P R 1R TEMERE b ceblel "8 T pRhe™
vect or s accorsdaffidhamttihettachedntegions and combimediwithhat least anca@BlL. eThQ basisgeni ¢

ani mal s gan Qe pr £ tHe8AE St X RIAL € a%t défsﬂ frbf MR8 93034
WO 96/ 32087, W% 109%@?@ fg e% %9?(1)3432 (516716 P 169 M@ r'h DE 19
632 532. other nucleic ac1ds 'and the insertion or lig atlon into a vector, plasmld or ot

nucleic acid with the aid of restriction endonucleases (restriction enzymes).



The imvention in this case also includes as a further subject a conposition
whi ch contains at | east one of the vectors according to the invention

and/ or a cell which contains such a vector, and suitable additives and/or
auxiliaries. The suitable additives and auxiliaries are to be understood as
meaning, 15 in particular, adjuvants;l@tabilizers and/or
transfection-facilitati ng substances. Al so covered are transfection systens
i ncl udi ng transfecti édnpatictler frmvifi tbh paoeesc corsisteinl replacisg oaé at @tbraidfh t he
vector accor giengclet icm?s dJavRok ?ébll@zﬁg)n' ftaétorkel'ﬂ%é &H%Qa{i' vla{lgptr)fg fesst ol ch

facilitate or transfectiqon or. alternati ormat1 on.
Auxiliaries §(I§A§rfe§%§’|“t ﬁi‘él‘%ﬁ’ar??ﬁc rﬁéﬁ%dbﬁeéﬁglwsﬁ eaap OhEestfisienal
pr ot ease 20i Bﬂilztylﬂ‘lek(u’nﬂ insdttihg ake IWBER fragmentCinen st Letorodifg She Bitelbdds EDTA.

Preferredfttr n Qn vect or exanple, viral or nonviral vectors.
is fu herE %%'gg? enefs8nﬁ§‘ge? tﬁ?ﬁ % transfection ot her, nonviral,

transfection-facili tétﬁuﬁ@esqu@m@é@f thmroeesanpﬂlsatilh@dmtlbnaﬁbllynﬂsemxm a, a

pol ymer, -a RaRtbREORI aAd/BPh RS hi%dlaﬁgégnﬂllﬂot?@f@ikﬁﬁée' s%&ﬁkrvr%% sty
25Gene-t herap ?{%Hséhtlors can be opt ai ne | exi %9t e vector according
ra

to the inventf iR M3y AR ‘o(‘ri‘é‘?i‘tsrtalm%ﬂ ‘Efé?ttihét’fF tigest wae efectPs t hus
essential |y ipreferablgdcading Her lai pegideeor ahpotdias Racouedey ishh@be tHepd1abeglel on

ef fici engcy (§"1°?’3‘HL1€ alfeagﬂgé&er?sﬁ 95/27070) and is essentially protected

from DNAses ucl eic acid-1iposone conplexes with the aid
of Sendai viruses i nTd@teharefromrerafs applicaione dori-é viettposanesls (@ecardsgnes) i s

particul arly 1edvaiARAOURr @Rahyle! s (RARS 1Jre sﬁt;s?a'ﬂééseqd O rfx&}lfracégfn be

i ncreased Stlbl furth eﬁ ring.ljpofection, uni | anel | ar
vesi cl es ar e PRrOKSFEIFRY BRtiYea¢qrerauads, |e1§P%Féa"bfyf°Ulg?‘?ea§@iﬁff‘é ﬁe@%utf#éiff?f Bf the
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||pOSO|'TEf t(bengt recli.se pOSltlve

net charge renhalns r%tpr?'dls fBBar%g}ﬂ% rﬂ%gﬁhﬁehléer?lgg%? “43& tb%ﬁ?’?eﬁll%‘ﬁ%ﬁteﬂy“?he
| i posones. | hadesteisowret @ipwseed it targetueells- BOTMAmPle by the action of an

1, 2-di ol eyl t " ni e d E.
Eon ol eyl phgs%ﬁ tl@%&py Cg%rol gh‘l ne a;ii}fhés‘mm gH}chfaE”ldj %rggt degfor P. L.

et al (1987) Pnba%acelmsﬁaly and gnediapglly @Sﬁ(aﬂt ptp,_bems am pam@wmypw@malbhe
][reant |h me nu][r]?é;ﬂuﬁtmig)vaitoﬂ acpjoddlﬁg)mcgrm@mwaﬂ@nfwmshﬁmlwmwgae éﬁf@ctaﬂﬂéjs ]Eetsth ed
or theig.eff] on the transfectio various, ce 0 e
novel |i %Pd f6F rrufhae%ltlhgrr?gelé e iﬁ“‘g pﬁ&%arll(rpr @H%P%e ‘8fth?tl‘f’é r%}ﬁ‘i It i on
of DNA-| i pos04¢et0compgem@eshekmymﬁpﬁdalftxﬂﬁalvaciyt”chodmdlesstodﬂp#mambmng dyvssoi ne and
chol esterol aiflott B8l be HEGERNIn HORali I Riflel APILE HABTPlord ARG 36r W2l | S

with the aid of _Sendai use5|s
particularly XAvalS: gt evhieh anedirglerioprgatedh 95 seRlicatednin exckapietesi insomat| el c

aci d- bi ndi Eg fﬁf Q‘blﬁé)ﬁaﬁmplé etk f¥A g etls ﬂi@h)@@@@@mko wﬁarﬁ,felaﬁed »ﬂﬂetfh@g@E/IGzy Hl\/G10
pr ot ei ns i.gh nmobili rou r ot articu or H or

nucl eoso?rél hi st ones, ﬁgeu‘g ‘g E@ Ssoﬂfgdd‘re (1@?%? BEpES ‘Sz\rlf?é’ﬂseo‘?’ptoﬁtlag #efans t he
expressi on ofusthd tgewectlontaeg)rdmgdmthe tifveentier oo ntscalls. BEhei victrathesl makhe

chromosomal Ridlielns sG8f b ee%@dx@spgenefsognd%ay%ﬁex;nga@ i )ﬁre%&??ﬁn&ﬁ off rat

liver according to general rocesses Or
engi neering. REQIRHENR H@Giepéléﬁs it By XAAWIE in Bé“?#se‘ﬁi‘élﬁ éﬂd [sak tsb'@ﬁméquf)boélam ly
reconbi nant | YeuRyrydt hods prokametit Qypd)ewithout continuously placing the cells under

30  selection pressure, which adversely effects both the protein yield and increases the

S

process costs. Using the vector, it is also possible to express genes which code for
proteins or peptides and which until now it has not yet been possible to express
without difficulty - in particular in sensitive cell systems.
A further aspect of the invention is also the use of a vector according to
35 the invention for the transfection of cells. Transfection is understood as meaning the
inclusion of the vector in the cell. Thus, on the one hand, the transfection step
necessary in gene therapy is meant, as well as the transformation of prokaryotic
cells, for example for the propagation of the vector.



15person skilled in the art using the human cDNA sequence (Wenn, L. et al.
(*1989) Nucl eic Acids Research 17(3), 1197-1214). A

hi sti di ne-contai ni ng pol ypeptide which increases nmenbrane perneation can

| i kewi se be enployed. A so-called polyfection solution, conprising a vector
according to the invention with the dddired effector, a fusion protei n nmade
20 fromtissue-specific peptide and a DNA-form ng portlon e.g. a

posi tively charged doWarHse dhgiinyensionalspeinglidesthe vee efihe yeerershacanding

per meat i on, tb&heprneéxaroanuby tt&rmbmya@n dfﬁkaﬂ@@ﬂnkl Himal€ GLRLM RGN Forl HAMPRECL OF T O
C-terninal cystel ne to

t he |iposones b ns, a, r I ntr

an ac!t Pvat ed nfbr%?ndc Eoip I(Iasr’lts’mc(8 RS St CtCKSfaﬁF tsﬂgg’lf%ﬁ%ﬁ Bi& 1B Partylan fent

i nventi on i sukanyeti¢ cdh;eand also £0r2l566cfpamsoa‘ch q)ummseshTmm_nmucsmmals aeptsomal |y
replicating b\eeﬁﬁ&grstbay'aggm@&mﬁ%eaﬁése ﬂ”@hﬁ%atélﬁl hidrk RLIARACH, 1fO! on and

at |east one viral or eukar c origin o one Of nore
of these vedPGiepdnGi ‘ﬁlaHBFOBEFtPseWFS |Pf°%@§§)tﬁéﬁlﬂqf%l-‘o’eafe prasentbileansgetiie | ves or

auxiliaries s&aﬁeemma)ndeﬁmf&rméaﬂm%dmmmmaf ar’éhﬁanl&fcféﬂ&ihﬁngl fhéarkigy al so
relates to a 30 0|t|o i on

e 20 g % n‘ghel?mtn 1ormof a transfec
system conmptt¥ ng" ¢ & HB?% ije ) BFX%‘TéraBWB'ﬁ@Fﬂ S £#ER%
vectors and ;HOdlmetiMrre&absEmeé@s dro disehoagrhineWiln96/03134f MEDS6ER0BHNWE cel | s.
The pol ybectdgpsesq! Wogaxo@@%rwb%/@mgesmab% %@Bﬁﬁb%b%@by pref erred

her e. he faol'lowi'ng figures and exanpl és are’intended to
describe the 35 i nveﬁlﬁ‘? dﬁvqnﬁoﬁr’é‘atﬂﬁ Q}é? alfo Wpelesat as @strheri fpiact . a Fi gures
- 13 - composftiog Uvigicl cottains af le4eicdier ofdht WettBss sdseidatred the GhwntioRr esent

t hi t d t t I f d
enbod ment . AR Lht TER 2 Bt e o s i BB oR | ( 135
base pairs) for pr opabasuitable addaiveanybawsljaras Iamrt;emnderrs&sxdsasanmu%ne
(1399 base piﬂ'ﬁa?ﬁcuﬂa‘?r aGEV&RE 's@ﬂnlxt%@xtsrhrsldybrl-:trﬁl%éhp aglc llﬁitl%‘%ﬂ?%ﬁ%@%asggd' ates

resi stances to ana cirn or gene ICln e pal I‘S)
for propagat $YRGARAEL rét’ﬂf?Ct'é’ﬁéY%erﬁﬁtnﬁluﬁlnSttf@éﬁ@%PW‘@@i%ﬁa whighaie chmbmed r egi on

of the humanci ﬁﬁssélﬁt@aoam&&eg%wor é&afm@as&tmainw&hlohwndnfsomﬁahﬂl&ﬂth
10eukar yot es terac t hese for exanpl e,

an of feetor (lenehich BRI AL SR ARVCEOBELET o BETRHE el rattot nod
region, in pAniligndsaarevint partidubar N4 OR¢rstmod egsi dsmmaiehying ephérahipratepseect or

resul ts JphoSe ANt BRLL Py A%, BER AR (e, KARGIKCl n resi stance gene

and whi ch propagatés 1n ot es ough and can thus be
prepared in an adequgfﬁerae;ﬁ)ljmnsfectlon vectors are, for example v1ral or nonviral

vectors. It is further possible to use for the transfection other, nonviral,
transfection-facilitating ‘substances, for example those from a lipid, a polymer, a
peptide or a porphyrin, also in combination with vectors.

25 Gene-therapy vectors can be obtained by complexing the vector
according to the invention with liposomes (neutral or cationic). The vector is thus
essentially included in the liposome, thus has a very high transfection efficiency
(see, for example, WO 95/27070) and is essentially protected from DNAses.
Transfection with nucleic acid-liposome complexes with the aid of Sendai viruses in

30  the form of so-called HVJ liposomes (virosomes) is particularly advantageous, as
by this means the transfection rate can be increased still further.

During lipofection, small unilamellar vesicles are prepared from cationic
lipids by ultrasonic treatment of the liposome suspension. The vector is bound
ionically to the surface of the liposomes, to be precise, for example, in such a ratio

35  that a positive net charge remains and 100 percent of the vector is complexed by
the liposomes. In addition to the lipid mixtures DOTMA (1,2-dioleyloxylpropyl-3-
trimethylammonium bromide) and DOPE (dioleylphosphatidylethanolamine)
employed by Felgner et al. (Felgner, P.L. et al (1987) Proc. Natl. Acad. Sci. USA



Fi gurre 2 shows the pGFP-Cl vector enployed accordi ng to Exanples 1 and 2,
as was supplied by the conpany C ontech and which was used in the exanples

and a preferred preparation process. Figure 3 shows a
particul ar enbodi ment of the vector ac&ordi ng to the 20i nventi on,
designated here as pEP I-1, u5| ng whi cH” sonme of the exarrpl es were carried

out . 0.t Iel S/ MAR ted here.into a
vector accordtng ?0{‘%48 ulet mg% ltn}?afmrger\‘?}éﬁ:t"&’e al&{ alogs ¢ |br?9’ént i on
results. Thi wntmngd asd atnstQCS/Ryrl\/Ner aﬂ'@le@cykl@nE&anngfemxoxf ofigrEnts etlls he

lasm d pTZ- ordin
pl as! A 2 tlﬁ%@n \%mm@ﬁomﬁpé fohﬁlﬂht%hs%fre DeFr APbEDDRIO A n 13} Coffig Of ¢l N

: e resi stance gene 0 W't
associ at ed HEGPARUQRY| yoﬁ\ aPa“g ‘B?ﬁ?t“éer p%leP £ " dipman c Bhosppatidy Ch@h@ " SV40
Eim yI pr @rlmi osphﬁdﬁ@eﬁ@aﬂ&@h&ﬁ?ﬁr@rQﬁi&tﬁeﬁﬂﬁfc@@s@@ﬂhs@[@ﬂ@ ﬂ?ans@&ﬁtoﬁ etul ts of

anpl es ee i.eved usi vect or.
30Fi gure 4 s}ﬁasculaﬁwgus ‘i@‘gﬁ‘% w#ﬁ%‘ Vl%’é‘a ? Bgﬁﬁgi%%&pg{ %}éﬁﬂucl eic acid
sequence of the humaH ip m@ncfﬂ@rlmdmlt@emf tiex eeppdrdposEnExempler contains

Preparation f
An S/ MAR framr%%% ol b%ﬁﬁgj [%Pé'?ﬁ rffgrloér’l’&éo %Oﬁﬂrs u%ﬁﬂa‘ pESiERS, eprrgtﬁrakéerr_\%d?SEQ ID

NO 1) was iB@t %{F%JL‘EPOHOSH‘&’ pgfaglan HOH’FE) EXD Regigler BMGL on H Oorcit .
as 2.0 kip Ecoliéddghhkl histoagsysath andiAsK2B egd HRto® H@%n{b@bﬁ thn;kﬁlléarBCﬁE’- Cl

(520 FL8 2l SRR Al i NP SSSAOFRL S50 BEF L
"large T ant pgaécms vars bexwlaed fbr onaraplot fiem aaifrthyphasnia livecrorording trepl aced
ga% :\@Rzandgale\fﬁrytmo“ﬁc&eeéige@qxtﬁeaab@d by&REL RoiNEsing Nemal BiRiQPLa) ned.
for example, be prepared particularly easily recombinantly by methods known to the
15  person skilled in the art using the human cDNA sequence (Wenn, L. et al. (1989)
Nucleic Acids Research 17(3), 1197-1214).
A histidine-containing  polypeptide which increases membrane
permeation can likewise be employed. A so-called polyfection solution, comprising
a vector according to the invention with the desired effector, a fusion protein made
20  from tissue-specific peptide and a DNA-forming portion, e.g. a positively charged
domain, and a peptide which increases membrane permeation, is preferably
employed. In addition, coupling of the vector to the liposomes by means of a, for
example, introduced C-terminal cysteine to an activated lipid component is known.
A further subject of the present invention is a medicament or a
25  diagnostic which comprises an episomally replicating vector having at least one
scaffold/matrix attached region and at least one viral or eukaryotic origin of
replication and/or one or more of these vector-containing cells and, if appropriate,
suitable additives or auxiliaries (see above).
Another embodiment of the present invention also relates to a
30  composition, for example in the form of a transfection system, comprising one or
more vectors and/or cells comprising these vectors and a further substance, for
example for the transfection of cells. The polyfection solution described above
would be particularly preferred here.

The following figures and examples are intended to describe the
35 invention in greater detail without restricting it:

Figures



10Transfection and sel ection of eu- and prokaryotic cells.

Chi nese hanster ovary (CHO cells were cultured in Ham's F12 nediumw th
10% FCS, 2.5 g/ mL of anphotericin B and 50 pg/nl of gentanycin. 3 x 106 CHO
cells were el ectroporated and i ncubat ei3w|th 51ig of the vector 15

pEPI - 1, prepared according to Exanple (Figure 3) or pGFP-Cl (Figure 2).

One day after the el ctro oration trans were sel ected by neans
of 500 p, g/l of A1l g gf)wét%a(e%tgfl%ltbt?]l?evdmt%dorﬁg‘%%@ﬁ"rﬂamofm thisi r

anti biotic re&seter mxemptaey embwdimertks, stable clones were isolated and
cultured with 250 ii.g/nml of 418. A simlar procedure was used with E. coli

cells. 20 Exanple 3 Retransfectl on H RT extract (Hirt, B.
(1967) J. Mol . Biol. Inogis pasiculgdy %feéieﬁeenb%*lmrﬁ tthe follewiag esqquenceHO

cel I's acc®r diekgnehts ﬂmuearzswae ome(du aa@rpmg) ro@prd[gagmroﬂqﬁ el gD cel | s
according to,the }pr oced u

i |.t
i nvesti gati o8&y frhéests aInF% 'gﬁi}%g ngasteopal*:rﬁgﬁl géec&o% §81 i Blool and igf ¢ or
i sol ation of enlmy@m(mddlgesmmnms o kesmyict orogeneticiy)raspU!pidstiih @rand

hybri di zati 0@6@(%5: GlSr %Q%ﬁlohqpﬁl & aplg méltn? ragpﬁlied 'r%(&?‘ngrgrg ghedS L hat

random i nt egrat.i on {11 ad_not ken pla and to be
precise in af§8'e? &f h lHﬂ% ‘““T‘Ff%m(}e@t%er“ead%‘r diasky Peissh e PIopagatiosnin i n
t hi s caskOpERLkdryotds.d 35 not show any hybrl di zation with the chronosomal

DNA, whi | H RT ext 0 II. ccord to.Exanple 2 and -
Exanpl eI Sesﬁowed aﬁxldsollngetr%cg Bi\cl’z?aﬁsf 1 gﬁ’? e[’ﬁa%lh ot ?%ercﬁor%mqtcal to
t he vector adyonehnagfithe coeperaticanef tha. mB;lx tattad@ﬁaﬁgmn i iorpasticuldrewitls theat ed
epi sonal DNASWOCU@IC%H e?arso‘rﬁall%gf?ﬁ%ﬁﬁ%hje@to} q%f]'ltsléhosedt‘? Jﬁ?e%tl&beca}{el?t or

(see Exanple as In IS contradicts the result
known in the Cgrq‘isii bé{rt e kamamysin rasisfarde gengrandi whisky pr@@e@ﬁes\mpmkame%ar ried

an AT-rith sehue lﬁtﬁlequ@-m}Rﬂ'tﬁlﬁ daM@lﬂlsébehﬁé&rédlntaﬂlaHe u@ie%xﬁcﬂinton takes place
(Wegner et al. (1989)F uclelglAm ﬁg? 1h 17dt 99 19932 However
vectors which carry BSHRPy S O@’Brr (; oF Yy gmigyes I\ﬂ&ﬁofdt‘ﬂgegroate
randonl y i nt &xehwlegdrrode?, af wahaimxhsd bf steecoaipsoy Kloaatnchetld athich(vi89aRpd in

Bi ochem stry,ih3d. n;)tggsza 3229 altggl &4, al. (1996) Biochem stry, 35,
11160-11169). Th)bas nl s%?ﬁgl Ré’g?f : al soce%[em)nstrat ed that CHO cel ls

express no T antigen, ‘%‘Frﬁéeshé’t”ﬁé‘r%r% wmh@de@%p wetor gecardiegde shonl y
carryi ng20Rl Snwéaubel d@ichmaldaige BsWRIMEN MR villiéh 58 bt Sh@kxanples were

carried out.

According to Example 1, S/MAR was integrated here into a vector
according to Figure 2, so that a vector according to the invention results. This
contains an (S/)MAR, a 2.0 kb EcoRI/BglII fragment of the plasmid pTZ-E20 from

25  the 5’ region of the interferon 3 gene according to Fig. 4, the SV40 ORI, the pUC
ORI, the resistance gene Kan/Neo with associated HSV TK poly A and promoter
Pamp, the “enhancer” pCMV, the “SV40 early promoter” pSV40 and the GFP/green
fluorescent protein. The results of Examples 1 to 5 have also been achieved using
an appropriate vector.

30 Figure 4 shows the plasmid pTZ-E20.

SEQ ID NO:1 shows the nucleic acid sequence of the human interferon
B S/MAR.

Examples
35

Example 1

Preparation of a preferred episomally rephcatmg vector.



10 Saut hern anal ysis have al so shown that the vectors according to the
i‘nvention replicate efficiently and stably extrachronosonally; they are

t hus epi sonal vectors, about 20 copies of the vector being present in each
clone. Exanple 51 SStablllty and expreSS|on i nvestigations In
order to investigate the plasmd stabllrty and the expression of the

neonyci n resi stance ene tr nsfec% I"b'g_‘o cells according to Exanple 2 were
cul tured for more t fagnenhtromatig Y’ 198Pnyiihe Bymamisjerferoma gers um

accgr di ng |2QSEQ3mmn} a)zyasbwlami Ifrhsgutheqdiﬁrrhd pTZH200dB3e AN @t khebef af. )at t
wi t hout sel ggt t erent tines
during the e(r%til ?&%5??%@%‘6%&?‘9&3 %néjrrél%;g) edt Wéoé U P?}V%‘H‘%W éfl Ser e
added to thdigedi drmecionhgcoading hethgrinvantemtdesigndsed ascpERI- I, mesehiehtleashy. 1t was
~al so possi b'ma%th@érb%nmems% gﬁl@reoamg;fxﬁﬁhé st\ﬁtodﬁrgé’f ahﬂgwg\%_w{g%r efoVeCt Or

separ at el y omthis
Chat on t he. eie Hater ve/msEbYester %‘tdaiﬂplaac%gtﬁé’[é&‘} nd B yesionRdcREling

sel ecti on owverthainvesasitwdstugsiseothinedis and on the other hand al so the
kanamycin resistance, and thus a nucleic acid sequence inserted in the
vector in the formof an effector, is expressed in each generation. 30
Exanpl e 6 Prigyade fon of the vector in human cells 35HaCat cells (human

skin kenat i npﬁngea)on%a%el%&tén%f%@ hﬁu% futdreco’ s nodi fied Eagle
Medium) with 10% FCS. The HaCat cells weré - in the sane manner and under

the sane conditions as described in exanple 2 - transfected wth vector
PEPI -1 prepared accoChineg homexanphs (CHOY &b ewtredcultireeaksHahtseFi2he -

16 - medium with 10% FCS, 2.5 pug/ml of amphotericin B and 50 pg/ml of gentamycin.
3 x 10° CHO cells were electroporated and incubated with 5 pg of the vector
15  pEPI-1, prepared according to Example 1, (Figure 3) or pGFP-C1 (Figure 2). One
| day after the electroporation, transfected cells were selected by means of 500 pg/ml
of G418, transfected cells surviving on account of their antibiotic resistance. After
two weeks, stable clones were isolated and cultured with 250 pg/ml of G418. A
similar procedure was used with E.coli cells.
20
Example 3

Retransfection

A HIRT extract (Hirt, B. (1967) J. Mol. Biol., 26, 365-369) obtained
25  from the transfected CHO cells according to Example 2 was used in order to
transfect new CHO cells according to the procedure in Example 2.

Example 4
Results of investigations of the cells according to Examples 1-3
30
After isolation of the DNA, digestion with restriction enzymes, blotting
and hybridization experiments with a labeled pEPI-1 probe, it was found that
random integration of the vector had not taken place in Example 2 and to be precise
in any of the clones. The vector according to the invention, in this case pEPI-1, did
35 not show any hybridization with the chromosomal DNA, while a HIRT extract
obtained from cells according to Example 2 and Example 3 showed an isolated
DNA with the restriction pattern identical to the vector according to the invention.
By transformation of the isolated episomal DNA in CHO cells, it was possible to



begi nning of the selection stable clones were isolated and cultured with
250 rig/nmL of (418. Exanple 7 5Results of investigations of the cells
according to exanple 6 The DNA of 6 clones according to exanple 6 was
i sol ated. A Sout hern anal ysis as descr%bed in exanpl e 4 was conducted and
in a further experinment the whol e vettdr was anplificated by PCR Two

primers in gsite facin re.selected fromthe 10 Neo Gene (neo-fwd and
eo-up) . 1 eSURTH “EHOGTS: RIS S Srorabet Bobisel g mins somdids teot h
exper i ment sreshlokeadwh hathet froraeg that $n adightydamglified veber W@xﬂidswarrﬁefﬂpéd cate
ef ficientlyagng.s b Ly, hus ,epi senal vectors,
about 20 coéi es o#e@'t%%cé\e}ﬁ:ay g@%%?@éééﬁ# i{ﬂﬁe\é(raagfé t lfegrpée}c% cgner et
Neonyci n- cadls €1389) Nisleis Aicids esearclet pr ¥09eRP32). Hawever eegtdrs vaidhcarhat
vect or s sacCehlflianébrid@pbtfing OREYri Gy SMAhein%é%@gﬁ{d%ﬁﬂC%%ﬂio ?B%O%@rﬁﬁﬁs]dof
e€pi somal Iy j.n hupan cel | S l].. l.Sg NCE P <110> Ml ti Gene
Bi ot ech Gmmeéﬁg&eﬁﬁﬁgc}?rl&ﬁrl VV\ﬁ‘e W%hgm %@Hﬁl,’ %%‘%?%pﬂdaﬁmhel%d use
<150> DE 198 48 QU062 Bidehemib@98-350- 166-168069)1 Ré0>t 6T lcidetally also
PC- DOS/ MB- Dgnonstrated that CHO cells express no T antigen, since otherwise no integration

of the vectors only carrying ORIs would take place. Furthermore, the results of a

10  Southern analysis have also shown that the vectors according to the invention
replicate efficiently and stably extrachromosomally; they are thus episomal vectors,
about 20 copies of the vector being present in each clone.

Example 5

15  Stability and expression investigations

In order to investigate the plasmid stability and the expression of the
neomycin resistance gene, transfected CHO cells according to Example 2 were
cultured for more than 2 months (at least 100 generations) in a medium according

20 to Example 2, but without addition of G418 and therefore without selection
pressure by antibiotics.

If at different times during the entire culturing period some of the
cultured G418 cells were added to the medium, only an insignificant number died in
each case. It was also possible by means of Southern analysis to detect the episomal

25  vector separately at any time.

It can be concluded, however, from this that on the one hand the vector
is stable in CHO cells even without selection over at least 100 generations and on
the other hand also the kanamycin resistance, and thus a nucleic acid sequence

inserted in the vector in the form of an effector, is expressed in each generation.
30

Example 6

Propagation of the vector in human cells

35 HaCat cells (human skin keratinocytes) were cultured in DMEM (Dulbecco’s
modified Eagle Medium) with 10% FCS. The HaCat cells were - in the same
manner and under the same conditions as described in example 2 - transfected with
vector pEPI-1 prepared according to example 1 and selected. 4 weeks after the



<210x 1 <211> 2206 <212> DNA <213> Honp sapiens <400> 1 1gaattcagca 61
aat aaaaagg 121 ctacttggaa 181 tgtaaatgag 241 tgagagaaat 301 aact aaaaga 361
tgttcacccc 421 agcccaaaga 481 aat atcaaga 541 tagagtagag 601 661 721 781 841

901 961 1021 aaatttgaac 1081 agaaatca
1261 aaaaaccatt 1321 agaaaagtct 1381t

aagtcatttt
cttaatattg
gaact at cat
taaagtttga
ct aagt t aat

gaaactctaa t

gat cccagaa
gaat gaagat
t at at gt aag
aaaatatttg
t cct caaaac
agacgat gt a
t gggaaagaa
act caaagbc

15

at gt ggca 1441 gaaat at aaa 1501
aggt cgc t gaaaaa t aaat ct ag . aggtt agt ga t aat gaat gt
1AEREE e P0G Aty oS it B nd dulied Byt o

gfdal8t t ga gcttcctccc accctatatc gaggaactgt ttctgaatga
catatttttc gcacaagatc cattttaaaa gcaaagaagt agatttaaat
t aa%§¥ata tttgttaact aatattcttg agcatgagat gacccattga

BIPM# Aca tggt at at aa caaaccctta taaccagtac caaaact aag
FRdstiltaof intestibatass df tik celdheordiag do lagipfasrcat gcaagact gt
gcagaaacgg ctttcttttc tgtcaacctc tagaacaaaa gtgtggggat
ttctttttta gtcataccat ctttaaatct atttcttatg attaagactt
tBedabiticaib aloaed sabtding toaaattphg@ was tidolpaddatAg Soathemgdmtysis as
IR AL AR nbldid ARPRA% ﬁ&h@rctﬁggﬁrﬁentth 38bEAlEtor
tacccagaaa ctaaataaaC agagacatac acafaaaftt atttcaaadat
Aacapplicated Pyt Rt hao gpaRstsda ppratisdacing sere selegiechiam the
aléd tGaragneo-fwd and neo-up), resulting in only circular molecules being

amplificated. Both experiments showed that the vectors according to the invention
replicate efficiently and stably extrachromosomally; they are thus episomal vectors,
about 20 copies of the vector being presént in each clone. The Neomycin-cassette
was efficiently expressed.

The results show that vectors according to the invention can be propagated and
expressed episomally in human cells as well.

1141 aacatctgtg 1201 taccccatgg



cacatigagaa gaaatattaa
Acagt agct a agagt agcat
ttataaattg tatattcatg
aaaaaat atg gaaat atatt
act caat ct ¢ aaggct aagt
aaaaact aat taacacggca

ctttttaaat

tttgctaatatffttc

g Bl el g 2caat Lt

attttttaag ggaag

at gt gat gag aat cat gaca t gt caaggt c ggagacat ga

tat aatt aaa

tctctttagc tgaaaataat acttacaaat

gt agt caat a gt atatagaa tgttccacta gctgataaaa
aaattccagt aatatagaag ctaaccacaa ttaaaaaacc

aacagtactt aat

caa

jacttt atcaaaaata gaattatatg
aattttttaa 18 1561 atgtagtctg 1621 tatccatagc 1681

4 1801 catgaatggg 1861 attttcttct 1921 cacccttaca
1981 ttgga?%ép#bggﬂ%ggbgggﬁgttg 2101 ggcctagttg 2161 gaaagtt gat
tgattggtct gaaaaacttt ttcaagctga tgttaaattt ttaacctgtt tatctggaat

agaaacagaa aaaat gagat
gc gat gggacaa aaattctact ttttgttgaa

ttgtaatgtc gaagtattcc tttctttaaa gtacagcagc acatcaacgc aggagtttca

ctctattcct <j3gttg

ctctgcttct tatcttgata

a

ﬁi%n%l@%r&@ﬁgﬁx{g%arog, b En%g

ctgtgct tcc

Q9. Aakgtd tgta attttctagt
atgt ggttcatagc agtttactga
tctatcaata ttgattttca gtatattttt tctttgttca tccggtatta gtcttctgaa gaattc

gt cgcct aac < §d-t t pit {93 @anat gaga gagattgcat tgaccatgtg aacgttgaac
tgatacattc<59égagﬁkgﬁyﬁpgtaatgct agagattgta

<l60> 1

<170>

<210> 1

<211>
<212>
<213>

2206
DNA

<400> 1

1

61
121
i81
241
301
361
421
481
541
601
661
721
781
841
901
%61
1021
1081
1141
1201
1261
1321
1381
1441
1501

gaattcagca
aataaaaagg
ctacttggaa
tgtaaatgag
tgagagaaat
aactaaaaga
tgttcaccce
agcccaaaga
aatatcaaga
tagagtagag
gcattttaca
tatatgtaaa
gaattataég
catgccatca
agaaaagatt
attaagaaaa
ttgtaatatg
aaatttgaac
agaaatcaga
aacatctgtg
taccccatgg
aaaaaccatt
agaaaagtct
taatgtggca
gaaatataaa
éagtcatttt

Homo sapiens

aggtcgccac
tgaaaaatta
ataaatctag
aggttagtga
taatgaatgt
cttaatattg
aaaaaagctg
caataacaaa
tttagagcaa
ctcagaaaca
atgggaaaat
aaataaaagg
tctaaatgga
tgacttcagt
gttaattaga
gtcaggccat
cagattataa
agatgaaaga
gaactatcat
gcaatattga
gcttectccce
accctatatc
gaggaactgt
ttctgaatga
taaagtttga
catatttttc

Word 6.0, PC-DOS/MS-DOS

gcacaagatc
cattttaaaa
gcaaagaagt
agatttaaat
ctaagttaat
tgaaggtata
tttgttaact
aatattcttg
agcatgagat
gacccattga
gatgatcttt
gaacccatat
gaaggcaaaa
gtagagaaaa
ttgcatgaat
agaatgacag
aaagaagtct
gaaactctaa
tgcatataca
tggtatataa
caaaccctta
taaccagtac
caaaactaag
gatcccagaa
actttagttt
ttgaacatta

aatattaaca
atgacaccat
gcaagactgt
gaatgaagat
gcagaaacgg
ctttettttce
tgtcaacctc
tagaacaaaa
gtgtggggat
tatatgtaag
ttctttttta
gtcataccat
ctttaaatct
atttcttatg
attaagactt
aaaatatttg
tacaaatcag
ataatcatta
ctaaattaga
ccttgatatg
ccccagtata
tcctcaaaac
aggaacccaa
cagaaaaaga
tttttaaaaa
agtacaagtc

atcagtcatc
agacgatgta
tacccagaaa
ctaaataaac
agagacatac
acataaattt
atttcaaaat
tgggaaagaa
agacagtgag
tgacctatga
gaaaaacagg
acacacaaaa
tttagaaaat
actcaaagtc
atttttaaaa
caacacccca
taaaaaataa
cacatgagaa
gaaatattaa
atgtgatgag
aatcatgaca
tgtcaaggtc
ggagacatga
acagtagcta
agagtagcat
tataattaaa

tctctttagce
tgaaaataat
acttacaaat
ttataaattg
tatattcatg
gtagtcaata
gtatatagaa
tgttccacta
gctgataaaa
aaaaaatatg
gaaatatatt
aaattccagt
aatatagaag
ctaaccacaa
ttaaaaaacc
gtaaagagaa
aactagacaa
actcaatctc
aaggctaagt
aacagtactt
aatatacttt
atcaaaaata
gaattatatg
aaaaactaat
taacacggca
aattttttaa

gaacatt gcc



-19- .Patent clains 1. A stably episomally replicating vector, which
¢tontains at | east one scaffold/matrix attached region (S/MAR) and contains
at | east one viral or 5eukaryotic origin of replication (OM. 2. A vector
as claimed in claim1l, wherein the vector is an expression vector. 3A
vector as claimed in claiml and 2, whgrein the vector is retained over at
1 0 |l east 30 generation, preferably over at |east 50 generations, nore
preferably over at |est 80 generations, at |east 100 generation or at |east
200 gengratiQns, 'Ctthouat t he ongoi ng a%PI ication of selective pressure. 4. A
vector as.cl %l’icc o %r‘?ézlé'fgcé:l FIECIIE. IGATIAT2ADSS “AGICICD AP E2AY nucl ei ¢
1 5aci dg_sggcﬁtrt]gjaoﬁcr |%%1Ejtoﬁa?aa?€f‘%?“s SGATCR BTt Rt ghsittbtgtAtect or as
cl ai med ;0] gNe-0 ta(a:lFa?t S 42 G EPRH BELRHGE T S EFIT 2R 2ABETS9e aci ds
codi ng fqr rz%gf‘z%é‘tc?ob TART s T9AG6 AV ELETCCES" ASAFTASGOR IPPERE YRR 0f cl ai B
4 and 5, %rtggna:}iﬁ% FEpPT e 6R-TRREDT SEATYTEEEY iSFATCBER digAcatIkIvect or as
cl ai med Ji.g; one OFtEF af AR CT I %5 92 WHHTR AP U BE K2 TS 2 TPt T tanaRaEtesiae aci ds
codi ng fqf 1vjaF§f;?F8t"eaitﬁ§gga2’§ gaatiofaet GPINYErh IR tbrigabrcattains 1 -
7, wher¢j Oﬁlla& Lot 'zttf:oﬁ%lgcﬁfttai §tﬁrsgé89?aoraaé? 5&%“1"’65‘3%"%&8&??@%. 9. A
vector ds ¢l @ned i'A ciathi e WhETBrA“T AE"BRIVPS 'CEPEErEy PeomtaRe group

ggcctagttg aatgatttag gaagtattcc ctctgettet gtcttetgaa agagattgta

2161 gaaagttgat acaatttttt tttctttaaa tatcttgata gaattc



30consisting of the viral ORIs such as EBV ORI, BPV ORI or SvV40 ORI. 10. A
vector as claimed in one of clains 1 - 7, wherein the ORI is used for
propagation in prokaryotes. 3511. A vector as clained in claim210, wherein
the ORI is the pUC ORI. -20- 12. A vector as clained in one of clains 1 -
11, which contains one or nore ORI'S for‘lﬁr‘opagati on in eukaryotes and for
propagation in prokaryotes, preferably at | east one ORI for propagation in
eukaryotes and at | east one ORI for propagation in prokaryotes. 5 13. A
vect or as clPatemedlains one of clains 1 - 12, wherein the S/MAR origi nates
froma mammal and is preferably of human origin. 14. A vector as claimed in
one of clains 1 - 13, wherein the S/MAR originates 10fromthe 5 region of
the interferlon 13\ geatdy apRisqraaliyn replicatingu|veetos, awhictk eowitis/ By lestf bagnent of
the plasm d pTZ- EZOTASEMEGH B@adh@d Fé@on fS/MAR) AhdV €&t Qhs Qtsleﬁgtadnge\gra'l Reone of
claims 1_- 14, which addltlon? na@lns one or nore genes nedi ating

anti bi ot Pc resi st%ﬂﬁ%‘é‘onc q@en R \'}"éﬁ‘f’@ﬂo Bd)-ai med in claimi15, wherein the
gene(s) nentioned nedi ate(s) resistance to antibiotics selected from
kanamycin neti I [ yeline.. stre t omyci n,
spect i nonymgzﬁ na&:vgﬁtggggé%wgﬁ “{]d]am Vglil'elrrlJil (I{:'l?ﬁ %er%aorrrp enlxgo?sslgngf:%ﬁ%rzeom n.
17. A vector as clained in one of clal ms 1 - 16, which contains one or nore
pronoter or RActi VAl @ictored eRNEESinddMimOr arﬁln.? WerdlRtR ®lcfgal Pétﬁné@ov?% afector
as claipged in cl er or_activator 1s 25sel ected

t
fromconstitutiv eas&églgeﬁ‘ifﬁtl‘%r‘é gﬁaf’g'co"ef Pledit SQ gspsraiions, mereBrsisrably| v

over at lest 80 generations, at least 100 generation or at least 200
generations without the ongoing application of selective pressure.

4. A vector as claimed in one of claims 1-3, which does not contain any nucleic
15 acids coding for replication factors which act in trans.
5. A vector as claimed in one of claims 1 - 4, which does not contain any

nucleic acids coding for replication factors.

20 6. A vector as claimed in either of claims 4 and 5, wherein the replication
factors are of viral origin.

7. A vector as claimed in one of claims 1 - 6, which does not contain any
nucleic acids coding for viral proteins.
25 '
8. A vector as claimed in one of claims 1 - 7, wherein an additional ORI is
used for propagation in eukaryotes.
9. A vector as claimed in claim 8, wherein the ORI is selected from the group
30 consisting of the viral ORIs such as EBV ORI, BPV ORI or SV40 ORI.

10. A vector as claimed in one of claims 1 - 7, wherein the ORI is used for
propagation in prokaryotes.

35 11 A vector as claimed in claim 10, wherein the ORI is the pUC ORI.



regulvat ed and/ or inducible pronoters or actiyators. 19. A vector as clained
i'n claim 17, wherein the effector codes for certain substances, selected
fromproteins, peptides, ribozynmes or antisense RNAs, 30or is an antisense
DNA. 20. A vector as clainmed in one of Qlgains 1 - 19, which contains one or
nore nucl ei ¢ aci ds coding for one or nore amno acids, preferably selected

froma nucl ej d codln f.or . nitrogen, non nt hases, insulin,

eryt hr opoi et I% 3Bp{EHd & (5”51%@" P%gg&a’m? ﬁt el éfa%‘}ll’sc,oné%)’ﬂ%fi’i‘en@é,mod%r nones
or growh factor sORmforApmehgatloonpremkarrygtea andcfoorpropmgefiai ireg@rokaryvies, of
claims 1 -20. - 2dqf2dhy 4 Rl orRSORI f’c} ;ﬁggé% ti6h & Eﬂl%l]yoté'gha edtr]e%sg%{lgel s

a eu- or prokaryotic cell, 1n particu acterra yeas
anphi bi an, fish oPRIfeFRIPPagItieR N probmyotss.cel | as clained in clai m 22,
wherein tshe cell is a non| rnrmrtal i zed cell of 5human origin. 24. A process

for the prep ati get o Lmed.in_one of claj 20, which
conpri ses co i i %‘g {?r B ar%? mS‘? C‘WM 21t2, Wzlﬁ “%3@&0?5%{%
process for the pfreparmainonl ofd iaprefatlly ofiburnireom@ad i n one of clains 1 -20,
whi ch conprises replacing one or nore of the nucleic acids coding for
replication factors in the vector by at |east one SIMAR 26. The process as
clai med in eftherAofectar &5 wkimed Wrepeaf clajmelei 19, athereinthe YNAR osigptesnd/ or a

gene nediati Ing anfrofi €Hel 6’ rr&;,ﬁd)rﬁ'foiﬁrtﬁé mt%rfhﬂaﬁeﬁ elanlGstiA éfﬁéiIlaW a 2?]: T[‘e
process as claime ne effector,
preferably codi ngg?%?o%ﬁtffaggle&Ofﬁﬁ%f’lé?‘ﬂ% 2@&?@&%“%& Stthe vector. 20

28.'.'The use of a vectpr as cl ai meg:l in one of claine 1 - 20 or a cell as
claimed in ong of ANRi{d¥Fos 2himed dnd F&RFnt 1€M1@PYhich additionally contains one

or more genes mediating antibiotic resistance.
15
16. A vector as claimed in claim 15, wherein the gene(s) mentioned mediate(s)
resistance to antibiotics selected from kanamycin, geneticin, gentamicin,
ampicillin, tetracycline, streptomycin, spectinomycin, nalidixic aéid,
rifampicin, chloramphenicol and/or zeocin.
20
17. A vector as claimed in one of claims 1 - 16, which contains one or more

promoter or activator sequences and/or one or more effectors.

18. A vector as claimed in claim 17, wherein the promoter or activator is
25 selected from constitutive, cell cycle-specific, tissue-specific, metabolically
regulated and/or inducible promoters or activators.

19. A vector as claimed in claim 17, wherein the effector codes for certain

substances, selected from proteins, peptides, ribozymes or antisense RNAs,
30 or is an antisense DNA.

20. A vector as claimed in one of claims 1 - 19, which contains one or more
nucleic acids coding for one or more amino acids, preferably selected from a
nucleic acid coding for nitrogen monoxide synthases, insulin, erythropoietin,

35 blood clotting factors, interferons, cytokines, hormones or growth factors.

21. A cell comprising a vector as claimed in one of claims 1 - 20.



29. TFhe use of a vector as clained in one of clains 1 - 20 or a cell as
¢lainmed in 250ne of clains 21 - 23 for .the in-vitro expression of one or
nore genes. 30. The use of a vector as clainmed in one of clains 1 - 20 for
the transfection of cells. 3031A conpos'%ion conprising at |east one vector
as claimed in one of clains 1 - 20 and/ a cell as clainmed in one of
claims 21 - _23 and at |east one suitable additive. 32.The conposition as
claimed in &fai nf'FE! aiskaBehin timcdnpthsrein ty cebinaenorpraryatrestelictn on

syst em bonded t oparticalanbbaeerial yehst! neecy ebhibian, fisRoPmama@lifcfonposi ti on as
clainmed in claim33, wherein the transfection systemis selected froma
lipid, a polynmer, a peptide or a porphyrin. 535. A nedi canent conpri sing at
| east one epssomél ¢e)l aseghdiimedtin niginy @21 wheikmvthagelhis 4 easimnmmaliSFdVER ahd at
lleast ong viral gimgiik@giotic ORI and/or one or nore cells conprising this
or these vector(s) and, I f appropriate suitable additives and/or
auxiliaries 1036. A di agnostic conprising at | east one episonally

r eEI i cati ngzdlglect (A_r;;rbaas's figr pk@ﬁﬁdtioﬁlfbffas/eMBRaQBlQin%Htih ®88 of @l?ﬁnsvi cap, or ()
eukaryotic an r..one. or re cells co 1S Or vector(s
and, ?f appropri5@5%(?53¥g%i%“%dﬂp%99%8rQﬂgﬁgbi§@§WFF§PF@%P“e%&a' |

10 25. A process for the preparation of a vector as claimed in one of claims 1 - 20,
which comprises replacing one or more of the nucleic acids coding for
replication factors in the vector by at least one S/MAR.

26.  The process as claimed in either of claims 24 and 25, wherein at least one

15 ORI and/or a gene mediating antibiotic resistance is inserted into the vector.

27.  The process as claimed in one of claims 24 - 26, wherein at least one

effector, preferably coding for a peptide or protein, is inserted into the

vector.
20
28. The use of a vector as claimed in one of claims 1 - 20 or a cell as claimed in
one of claims 21 - 23 in gene therapy.
29. The use of a vector as claimed in one of claims 1 - 20 or a cell as claimed in

25 one of claims 21 - 23 for the in-vitro expression of one or more genes.

30. The use of a vector as claimed in one of claims 1 - 20 for the transfection of
cells.

30 3L A composition comprising at least one vector as claimed in one of claims 1
— 20 and/or a cell as claimed in one of claims 21 - 23 and at least one
suitable additive.

32. The composition as claimed in claim 31, wherein the composition contains a

35 transfection system bonded to or combined with the vector.

33. The composition as claimed in claim 32, wherein the transfection system is a

viral or a nonviral vector.
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34.

35.

36.

-22-

The composition as claimed in claim 33, wherein the transfection system is

selected from a lipid, a polymer, a peptide or a porphyrin.

A medicament comprising at least one episomally replicating vector having
at least one S/MAR and at least one viral or eukaryotic ORI and/or one or

more cells comprising this or these vector(s) and, if appropriate suitable
additives and/or auxiliaries.

A diagnostic comprising at least one episomally replicating vector having at
least one S/MAR and at least one viral or eukaryotic ORI and/or one or
more cells comprising this or these vector(s) and, if appropriate, suitable
additives and/or auxiliaries.



