Al kyl am noacet am de Lubricant Additives The invention
relates to the use of al kyl am noacetam des, that is
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al kyl enetetra-am ne derivatives of

N-al kyl - hal o- acet am des, as ashl ess, phos phorus-free
and sulfur-free antiwear and friction nodifying
additives for lubricating oils. U S. Patent

Speci fication Nos. 5,282,872 and 5,071, 445 di scl ose
am de, am de/ ammoni um salt or ammoni um salt conpounds
of an am noal kyl ene pol ycarboxylic acid and a
secondary fatty am ne as additives in fuels. U S

Pat ent Specification No. 5,376,155 teaches the
reacti on products of am noal kyl enecarboxylic acids
Wth primary or secondary am nes as paraffin

di spersants in mneral oils. It has now been found

ol RyPaRel g Ty HPCARETOAP) P BopiLaAle™ -

conpounds are excellent antiwear and friction

nodi fying addi tives for lubricating oils. The
invention relates to a conposition, which conprises a)
A base oil of lubricating viscosity, and b) An
effective antiwear or friction nodifying anount of at

| eThé prRBent rORRBOINEEIAEs tbekd feld fof prkiniEprapatifion,di pasiculag for
of N-al kyl am noacet am de conpounds (1), (I1):

Al Ripdueticm of plagmid DiV/h and recombipapipretediset r a- ani ne

acet am de conpounds (II11): Wierein A is al kylene of

fr t ' . .
oAl PROLE SR By B bhcodsipread i gene
eatherapgdependently, is al kyl or alkenyl of 1 to 8

carbon atons and Rl, each independently, is hydrogen

O e e S R TR R PSS
di miwdahddduhbalintdt! thankieRt exphdssion lof thRNEné Kthe tdietdelyleads to

or al kenyl groups have 8 to 24 carbon atons, if the
anthgalesiradrtbefepeutis efisplosubst i t ut ed by al kyl or al kenyl ;
and that the carbon atons of the al kyl or al kenyl

ar N : .
oy RIS pfyshiis iy Ria A5 uStdifing bene ol u@hilfe gitained by
Accdticition df bastpes iFor seledtingiacteritl tednsfofimants wad in @der tolassure
conmpounds (1 [).or. (IL1) are present from about . .
0. @%tqna%%f)&e ﬁ%ﬁ%ﬂﬁ%ﬁ %@ed%st,eﬂsla%%aceih tradigionglg it agfibiotic

U NRsistiEd E&HAls ifchITRA REMHE pfsmid backbone. Selection for plasmids is

achieved by growing the cells in a medium containing the respective antibiotic, in

which only plasmid bearing cells are able to grow.

The use of antibiotic resistance genes for selection of plasmids for application in

gene therapy is accompanied by severe drawbacks:

Since in gene therapy entire plasmids are being delivered, antibiotic resistance
genes are introduced into the treated subject. Although these genes are driven by
prokaryotic promoters and are should therefore not be active in mammalian cells

and tissues, there is the chance that the delivered genes may be incorporated into



A base oil of lubricating viscosity ("lubricant") can
be used for the preparation of conbustion engine oils.

wab@ewenods sul phur content in the | ow sul phur BCT/EP2005/054450
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shoul d not exceed the limt2of nore than 0.3 wei ght%
with regard to the total weight of the conposition.

Sui tabl e conbustion engine oils are based, for

exanple, on mneral oils, natural oils, syn thetic

oils or mxtures thereof. These oils are known and

f athelceBulat genoime apd meaynifst iptdxémity of & inamunaliaapdoraeter, become
descri bed. i n standard reference books, such as in
Ch&Afs&t! ?fl oex?]éec?ﬁegiol ogy of Lubricants; Mrtier, RM

and Orszulik, S . T. (Editors); 1992 Bl acki e and Son

Lt 4. setdd deBwbadktdrBlahiidsdhathebt antibidtic rebiSiancel geB¢ is a potential
0-216-92921-0, pages 208 et seq. and _269 et seq.; in

Ki eontaptmatien ehthe Enaluaduct grthanudyad antibighe de visg of possible

Fo i ti.0n: 1969 - AN .

roticin Soloiiot B is b st SpdiaB I Pk okl
Tesdtibigtiosf Hydraulic Fluids; R Tourret and E.P.

Wight, Hyden & Son Ltd. GB, on behalf of The

Institute of, Petrol eum.London, | SBN .0 85501 317. 6; .

U TAaHEF 6 i Boss skt 2T Have basBmade &9 pataredintisiyigngee
R%&an%@ GroRHiht nRMufa¥Riré BShERBEIR El%iﬁ@hﬁﬂ L2 d@velo? alternative

VCH Publ i shers for U S., Vol. 15, page 423 etseq.

(| sdledtionmethadsVol . A 13, page 165 etseq. (hydraulic
fluids). The base oil of lubricating viscosity is

pr ef I A 0 . [ - Ul [ '

© G b fo M5B Rl H85 iEftion laby ity 625 o8 that can
hy ceragehs 10 4 hootHIROLEsPhy. MatvicOers thehdin disadwntage odtis agl all
the mneral oil derived |ubricating base oil are .
avEslatedhanprogehes isthatgdditiona] gengsn the plasmid a7 sequired (sreHage
be.a, Pap@Hfin oil or a naphthenic oil obtainable by

SU%J ectl n&' a lubricating oil fraction derived from an

at Amethkeapproach ivacencepidesnéd ‘trefiressor tfrateond (Wibarhs etaal., 1998).

refini prqc esses such. as deasphal ti ng, sol ven
reéﬁmrﬁﬁlgéagns Garcash § BAIGER got ff{eﬁ Ww%lwﬁa?@n gene
2% RS PGK 'réls%tanl%@ |tgi¥ K fun@&r tREESH 1 bF t}féqw&ﬁe@&orlﬁr‘éﬁ%tegzln the

vent” or cataly dewaxi ng, hydrotreating, suc _
hy ahsenceaflanripduser @Y 8GafriaHokbiose), the Istrgintcanszt igeow on &emamycin-

hi .t h aci d ] d. clay, . .
creatt i, oo tnEut NP PhnEang il fangping
S Rl biser@bi Radtd kb expriekston K30hRdtHR /b EMEorR the diRefor. Only

nmet hods are al so avail able for producing the m neral
oi fellgdhaticontgin aigh plesmidhcapygwmbier are@blgteseryivextter addition of

r R AP, The RaRiRE AR oPHNP TR bt TRl e useof

onantibidte iicdispésabled from t he group consisting of

N-al kyl am noacet anmi de conpounds (I) and (I11), wherein
the tojal nunpber of carbaon atons, of the al kyl_ or )

al é’ﬁ?f’ee@‘r ecéPgthF ARYFNEan faprowide aneys! systggfor felgatign of
am, demids ¥R 968 wihs Shbsbiidsut ed by al kyl or al kenyl.
Clngi m 2SAcc%r£6ki ng to anotfﬁesr preferred enbodi nent, the

invention relates to a conposition, which
To solve the problem underlying the invention, the mechanism of replication that is

used by plasmids with a ColE1 origin of replication has been exploited. (In the
following, plasmids with a ColE1 origin of replication are referred to as

“ColE1-type plasmids™.)



conprises at | east one conpound selected fromthe
group consisting of al kyl enedi -, al kyl enetri- and
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A and G are selected fromthe group consisting of

et hyl ene, propyl ene, hexanet hyl ene and
2-nmet hyl pentyl ene. Claim3 According to other
preferred enbodi nents, the invention relates to
conpositions, wherein each RL is independently

st Adarghtnumbeboinatireldy o¢rairmingplasmide ps wel enyiany df thetnaosy

b | ai m 4. . ' RL i s.hyd
anePrERe R YCHE Sofuiivenicfts RO P v Baciidh TR ATy
or re%li&ﬁ_@ WeirddNA%byt @inkBa SRR ntRABsni-tak Mivelvedk [seof two

each Ris identical and is straight or branched chain
al RNA mplegplesripteragtiory of e malepdes with gach@theranghe pag hand

ox y . . ) . = .
CIBIP oleARRSH ROR Tl ) LG Lo Kucs
al BwhE 1089)al kenyl s conbined are from 14 to 18 carbon
atons. A particularly preferred enbodinent relates to

a conpositjon, rein the conpounds , (1) )

g | ﬁF}}r}ggqnégya %%églﬁlftzwlgﬂ@d@ %&Ee eaﬁéq'l&tqcﬁélglag okt plasmids
[ [ .

ZY‘gtﬁE@ I’ El JpTHENMBHY s RBH oS e oﬁim(%ly ééaand and ciafsnﬁlermally

exyl” or n-ocCtyl or one of
hyavadigele ciondng yehiddessach aspBR332 andretatedyvectars, dlaxt plUC plasmids,

dodec daim7A.1 her . enbodi nent _rel at e 0_nove|
al S Pbh RiEB et e W PR e ors (i BB et and GRS 981
| NBEBASStaNt | 988; Balidhk YO7B Vigkdaiiefingl 1982)8 car bon
atoms and R1, éach indepéndently, is hydrogen or alkyl

or_al kenyl or 1 to 24 carbon atons, provided that each
anferalhtheseqesmids, (ralE L indtiationrof gemisation and regation ¢fireplication

by . o t I I .
O O o BRIl o, S, 190
ni Chagetral., $9850 Egachigt alt,Uveth; IGesarkkiydt ab) 198911 k aiglColBhekgion
that the al kyl or al kenyl. groups have 8 to 18 carhon_ .
at eQRtaIng fwe IPF@mQ_Fﬁrﬂ g)r Aye ryRé}E{gh&agare E%‘{?i@fli p eﬁ%‘iatw OgF‘FPQ/’I"anon-
or ; el

nol\}glll)ﬁ%%l-ﬁg+ E}e a%cﬁﬂggctgﬁggﬁ%g] c onpou%iggk(tflalﬁ%&%%%n qjt@hI'tle R1
WhpreprimeRRNAa h5 5 Snbpeyyestrdam tolf vhe reglicakiky brigin, by #erhpkt’ ©ORNA

1 It)glyr%elga%er:. J]rinagte(fgnsgaggg RNA II folds into specific hairpin structures and,

after polymerization of about 550 nucleotides, begins to form a hybrid with the

template DNA. Subsequently, the RNA II preprimer is cleaved by RNaseH to form
the active primer with a free 3° OH terminus, which is accessible for DNA
polymerase I (Lin-Chao and Cohen, 1991; Merlin and Polisky, 1995).

At the opposite side of the ColE1-type origin strand, RNA I, an antisense RNA of
108 nucleotides, complementary to the 5° end of RNA 11, is transcribed.
Transcription of RNA I starts 445 bp upstream from the replication origin, to
approximately where the transcription of RNA II starts. RNA I inhibits primer
formation and thus replication by binding to the elongating RNA II molecule
before the RNA/DNA hybrid is formed.



R1, each independently, is hydrogen or alkyl or
al kenyl or 1 to 24 carbon atons, provided that each
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by al kyl or al kenyl; and that the al kyl or al kenyl
groups have 8 to 24 carbon atons, if the am de
nitrogen i s nonosubstituted by al kyl or al kenyl; and
that the al kyl or al kenyl groups have 8 to 18 carbon
atons, if the am de nitrogen is disubstituted by al kyl
or Th¢ lntergdtion cdithn tvo RMAs i stepswise giavesst inrwhigh BNA band

| Kyl di, - | kyl tri.- .or. alk t et ra-an
o R s SRE6 stse 0¥ SRR i BipRrd o B G GV
of thefr@Binpldnfen@arg 0P8 o BrMBsoPdalled “Ris€ih® BPmplexe %Bseqlg'ently,
m%glefnden; ly, 1's alkylene of 2 to 6 carbon atons,
ea

 hixdisinss atong RNA Thprg p siebleajuplenyis fosmed. Kogmatjon of the
ca . . u ..t o,
S L e R
ar step,riohaslbbeh 0loddly daveotigntéd @regorianainthCkOthéRe 199 sent
N- al kyl am noacet am de conpounds and al kyl enedi -,

al kyl enetrj- o | kyl enet et ra- am ne acet am i
coftpdt from BNG %B@égﬁ dRCTREHOTe KarFIMEroByTeRsGEiR! a_? Colf I gontributes
Pry ééfmﬁfcoﬁyﬁﬁurﬁﬁéi%foﬁtré‘l%aﬂiﬁéremiﬁgtlié%t‘a'of%mglex%ﬁﬂdﬁ_on
subst 1 tut ed hal o-acetam des according to the follow ng
s hbetweeNRNRANHZnORNA 1.0Fo iRtreasesropy Aimbsr, shckgane wecagfing rom/rop

[ B R B 32 He TR of S@p 2 WPerniple & UBlo 0"
defi ned. Chl oroacet am des are described in for exanple

U. Bhe pleE@ inveRE6n folfes, itafirshaspectdo adfonHaturaifoccurring bacterial
4,801, 618. The conpounds (I) and (I1) may be prepared

acedlentaning, nmet hods di scl osed in these references.
Hal oacet am des are al so descri bed by van Esch, et al.,

J. Og.;Che - an .
S A R Sequlflee g g by By kor RGO wi i o
conpounds (| be reghlajedaant, ppéhblyasscptabtheretb, by reacti ng

a hal oacetam de with an appropri ate amne or di-,

tri- or.tetra:apjne in the rati about | ar

cqui val it of DRU) SckuisPes et s SodA sffipbce fiffbes a RNA T
hydrogen. Fogeq@aiEPbeparkhorbAManiEis Qéﬁlﬁkﬂ&énfa?ﬁﬁi ARNAT

am ni ¢ hydrogen at ons, dibutylam ne has one reactive
am ni ¢ hydr ogpauencgribiatds tignseribabilefromen plasmidovith 2 €glili arigin of
am ni ¢ hydroge nms. The reagents are m xed neat or

in a suitabl gepggﬁ?g‘ht, at a suitable

In a further aspect, the present invention relates to a host-vector system comprising
a plasmid with a ColE1 origin of replication and a bacterial host cell in which said

plasmid can be replicated, wherein said host-vector system comprises

a) a plasmid with a ColE1 origin of replication
b) a bacterial host cell in which said plasmid can be replicated, containing,
1) a DNA sequence encoding a protein, the expression of which is to

be regulated, and, operably associated thereto,



tenperature and for a suitable tine to conplete the
reaction. The reagents are m xed in the presence of an

w0 p@og2998ET base, for exanpl e sodi um car bonat e. PCT/EP2005/054450
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Presumabl y, the conpounds pfepared in this way are not
salts. They do not contain any ammonium salts. They do
not contai n any ammoni um car boxyl ate salts, which
woul d exist if prepared for exanple fromthe reaction
of an al kyl am ne and an ani noal kyl carboxylic acid. In
t he addii} i ves DNA sequende ancodihg hin RNA sesjuenge thaztanpﬂnes an
al kyl or alk are

for examp! e, RSy Reuints, o8 gt eFof B gerad 6 an
2- met hyl pent RN@OEseqfiériceaa ihghschBeble #6indRe | pl%smld a),
dlsubstltuted by al kyl or alkenyl For exanple, each
is the sane. For examp each Rlis straight or
br whensEsaihBNA seapence dﬁﬁmdéenw inghe gbsepcepfihg %laﬁmd a), allows
R of each am de is hydrogen
fgﬁ (Péﬁﬁg? or branched chain al kyl or
aI k/heny:in mfheﬂ 4a1t1 plakthid a)r1b presaﬁtomade $aid hest actpbk the RNAHe

g?gﬁiﬁgﬁfctst{?p %59%39@&1 q(f h)?lggf{}ge%g%ﬁl WERN& saquence defined
CaPNwALRBF e reé?dndof%lﬁﬁ{dr&eﬁf isQhfrbybe for each am de

conbi’ned are from1 8 carbon atons, that is to

say, each R is straight or branched chain al kyl or

al kvempnef@fed‘ﬁmb@dgnmrtg@ PN sgapiended) isi aforeigre PNA sequbrece.
additives, Ris n-octyl and each R is 2-ethyl hexyl or
n- Ac I

ot ﬁ'n eérgfegl%g e ﬁdl%en(l) %h%apcfgt[eﬂirgntggﬁlédsbph%‘f%%geelgn %Nj@ qu foxic or
streaiagtﬁthemoﬂroanched chal n and is for exanpl e met hyI,

et hyl, propyl, isopropyl n- butyl, sec- butyl

i sopbutyl, tert-butyl, eth | byt penty

i sBpRe Wr aspegte yreﬁs?ﬂlwenﬁfnse ﬁ%ﬁ@t m%ﬁwpr SY§teEsqpprising

1 TRl iKY IGo1Bt Pﬁ%ﬁﬁb‘f reﬂlﬁ%@pélﬂll a bacterial host cell in which said
, 1,3, 3-tetranet hy 1- nmet hyl hepty

3 phsmgd daaﬂmyd:phcatedcwhérgmmd Hogt-hestrd system comprises

1,1,3-tri rrethyl hexyl , 1,1, 3 3- tetrarrethyl pentyl ,

no I de I ndecyl, dodecyl,

B Y IRERIE L BT o YontHERgT. ¢ ot r adecy!
pentadecyl hexadecyl , heptadecyl oct adecyl, icosyl
orpylocos yibn-n lywccmlng IbacteSAlRECRII cohtaliifg) Giegraridn its
is an ethylenically unsaturated version of alkyl, for
exanpl e8HBH | ol eyl , docosenyl, and the Iike. Alkylene
is straight or br anched and is for exanpl e et hyl ene,
propyl ege, NBELY IgﬁtﬂNA% en{:@&{cﬁ g@ﬂr ftr that is lethal or toxic to
pent anet'hyl ene or hexane ene |ta e amnes are
for exanple smdhbsmelhemd«bpmb}ylammcmdthateyd am ne,

di butyl am ne, et hyI enedi am ne, diethyl enetriam ne,

and Chof 1 ot DR ST OB AN LR RO an

(111), that RNA N@eqsatd,ior parts AeRofiagfiv/congilethémaryio an
the lubri cant, for exarrpl e are soluble at 1% 2% or

for exanpl e BNAsbsegnengerangmibableiftpm thealasmide),

wherein said RNA sequence defined in ii), in the absence of the plasmid a), allows
for expression of said lethal or toxic protein such that growth of said host cell is
completely or partially inhibited and

wherein, when said plasmid a) is present inside said host cell, the RNA I molecule

transcribed from the plasmid hybridizes with said RNA sequence defined in ii),



roomtenperature. The additives, when enployed in
| ubricants (lubricating oils) for internal conbustion

wen@one®ss serve both to reduce wear of the engPCEEB2005/054450
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noving parts and to reduce €riction. The additives
provi de an econom c nmethod to acconplish desired
antiwear and reduced friction properties wthout the
use of a netal such as Zn, or the elenents S or P,
enabling a significant reduc tion or the elimnation
of whereBy exprasskm Qfaniddenhahg texidiprateieds suppeessadouck that said

e SPRBR < sl e e el PRaREoRAGE Sl

necessary lubricating viscosity and are for exanple

M TR BlveMlidrSmakes AEE o SHB RNA ibasedrdp PintiinbésontroEmeetanism of

Greases or other solid lubricants are_also |ubricating

oi FelEdclyne alapygidsdor Wg@,latmg/memwsm@wf ¢ferqranore genes that are

hy eg’éiﬁﬁlp gbg{:tjelfsial'ﬂz)g e?éi‘golg Eﬂe@nﬁﬁgﬁéct&gﬁﬁ I@eﬁ&ne and
anes an I'n poly hRrs Su riner

teserwselmﬁommaﬂm and decene. These synthetic oils

can be mxed with 1) ester oiIs such as

taerythrito ers of arb aCld havi n
R aring e PR HBhanedl T 1 B BPCTER i SU DNA,
pofe‘éjﬁ&ﬁ 8ly$isaBRridd tShd ‘WARE Jehbrt gﬁ ‘meaRk W@%ﬁeétﬁ%ly)
synthetic esters are those made from pol ycarBoxylic
aci ds and nonohydric al cohols. For ex anple, ester
f | O arenfiarrs Fbobenip emembps}mﬁnt effhe inrveption, themarkgrgensfencodes
g%ogérl t}?a'??s I'é{hal 81- %{1 E’J]n :ﬂﬁ i érlg?n&%%tegp Emoallh P&g})m‘é of the

at pi¥Bent veition, lﬂliieeﬁnﬁf m&tl&h géﬁé”d&so cobbrpaseesageptLthe @Kk ression
ester fluids made fromtrineth | ol propane and an

aI phrhich gesilis Batosingffect thatis ot dirqctly fup ép the gxpression product,
Ellﬂ%‘bé"sgﬁ'gﬁ'ot d@cﬁ&dﬁrrﬁss e%f éﬂé?ﬁloﬂcde%)ﬂgQ@ost ce upon
ricating oi'ls are alsé P exanpl e crude 0|afn
[ nebqsessmal of thdomaxkat gone. Bodl ssmplicityt, imihe dollowingtthe protein encoded

kln UIdS and ses. . The addjt.ives of thi
in %Hle arr%enawaﬂ?%{ﬁ Sﬁgﬁ ebP’é’é@ﬂ’lt” ip theq3se ‘fhab‘:hF angker

at pf%te!lﬁ’ %& leftfal I)Iot()xfé)iﬁ‘é'l’é‘ineltfﬂ RRARAH hs @toiﬁ:qﬁrbfén@bom
0% by wei ght of lubric¢ant. For exanple, the

addltlves are present from about 0.15%to about 7.0%
f r bra piigburedembedinent he marker pgatein rls)mtéttb@ltor doxopercse or due to

\{;\lglogixtlcs%f? relra{tr i abl?suetx’pgerss g% g GORLII‘ Sgl §g]a/% Fansgrlptlon ofa

ar gelﬁrtﬁﬁﬁﬁésséﬂth(ﬁtg@bWthQ)ﬁ%dthacﬁﬁQwelﬁ SE%H mérkenpratein tor the

0.5%to about 7.0% or fromabout 0.5%to about 10.0%

byDM eprodingis sespertivele isefegted to ps {RRICPSOBT PIC APRIESSPREENE”,
une R vely ik b8 g el RaS N YHRe BRRERA Bl s

I utufezrmttblag“essemiai;'géﬂedns for marine di esel engines,

that the additives of this inventi on may be present in

out 30
¢ nEr B Roforia. kiR anenes el eXmien gt A0V Sesefivie. Shnars
| Uﬂfeire%@% Rerddd 5 ok “RN@GHflﬁé%guéﬂbéh the invention may
additional 'y include other additives,

In the meaning of the present invention "operably associated" means that the DNA
sequence i) and the DNA sequence ii) are positioned relative to each other in such a
way that expression of the marker protein encoded by said DNA sequence i) is

modulated by said RNA sequence ii) (the RNA II-like sequence).



whi ch are added in order to inprove still further the
basi c properties of these fornul ations; such additives

w0 p@bei®sant | oxi dants, metal passivators, rustPCT/EP2005/054450
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inhibitors, corrosion inhiblitors, viscosity index

I mprovers, extrene pressure agents, pour point
depressants, solid |ubricants, dispersants,

detergents, antifoans, color stabilizers, further

hi gh- pressure additives, dermulsifiers, antiwear

add@he pyedplaof theddvantivesi.avRiN [-nediatesl magkergankidopinengulation
of frjction. Such qg tives are added in the
cugE%kﬁfngﬁﬁmﬂ¥%“ﬂ e%ch case in the range fromin

each case about 0.01%to 10.0% by wei ght, based on the

| ulPhé RAA TTYikRiskquehbeisl présentéil he/hgitweifan8erift in combination with a
regr esentati ve exanples of such additional additives;

hipe Balggrnosearence gl RNA Iisequgneg franscaibed freprbe plagmid

‘;Oﬁlg%?ﬁ% Sinnflscile yftgfﬁetr?%?fdymﬁ RO Y RE nd thus inhibits

2, trahlatioarof theuhydkedmBN2Y.| phenol ,
2 6 di-tert- butyl 4-n- butyl phenol , 2, 6- di-tertbutyl

2, 6-di | ty h |
AR O sherdons St HER P BAghe afker gene
2 &&Heélgfo%ﬂ:e;ﬁ‘wenf'r ‘tﬁ'éeﬂdﬂf/ ¢ Survive in the pkr)esei}(l:e of the plasmid,

tri phenol , 2, 6-di-tertbut
4 h@lahmimpi'/aawqopremles theiRISA sequestaidetiaicomplementasyito the

2 Eﬁé’? (12R rBansnpl o5 RS Byt e ARG HaRSEHpL hos

hMé trarikiaﬁlonlm'tﬁb)r‘tbfaﬁ Rir&ERC Ak 'dedceBBE t04ulation of the
24d|math 1I-msth/ltr|decll | ) phenol or

m Sistane i btalm NASRNA jufaraqiion petwagn sl ofithe plasmid and,
ex%lg %tﬁ{ftﬁe&% %ﬁ;ﬁm& ?ﬁﬁ%ﬁﬁe&?g :(])g Fgﬁﬁe\ﬁl IQJE?}E] Blat is

2, ﬂe%omdhpkttdﬂnﬁﬂ&ld%stréarﬁtﬁlmﬁbﬂsmal bidding site of the marker gene
2,6-di-dodec | thi onet hyl - 4- nonylphenol 3)
HyEﬁqBa‘EﬁenWéﬁy ¥ihinythg hpstisdBRAWN T oqui nones,  for exanpl e
2,6-di-tert-butyl -4-met hoxyphenol,
2, ‘i’héjlen%ﬁrJf’tMWAhHQﬂ(@ QeduRABSand its distance and position relative to the
d rt-amyl hydr oqui none,
abqﬂoptaéhy;khng site and rthk steytodombf the marker gene must be such that

2. g)e &) ast eﬁE &res E‘H)%ls gpﬁd ¢ o&wi}g%ﬁ@ &%NA?, w%nc&l] eans t that care must be

butakbn fhahihd IROXA ANjiRO$eRuence does not interfere with ribosomal binding and
3,5-di-tert-butyl -4-hydroxyphenyl stearate or

bi Gaslaioni - t er t but yl - 4- hydr oxyphenyl ) adi pate; 4)
Tocopherol s, for exanple a- , b- - or d-tocophero

h hfxggg?({hﬁeny (!161 tﬁg\fgffsl’-lﬁlé’ei)stre&tg@;?ge Fr?u’s?l;e &@éfﬁ"n@&f Xﬁ(ﬂ)@s%oned such that

2 ﬂ:guaﬂantebs sa(ffieicetrRN AR A-idteraetiby bpthe romplementary sequences, so

&’ft WV ?’b é’saémtl ?s{prgi?gg Eﬁ%ﬁﬁﬂnﬁ?@%ﬂ)‘e@ﬁm binds to the
4‘]&11([\5& !oPEie% §ﬁntaﬁ lekfeHt Mifficiént s tnmf iP Hﬁﬁk@a{t)on of the marker gene.
4,41-thi () di - sec- anyl phenol
4, hbitistier( of the manmr lzghe rhubtybebrtoan ph‘en‘ydu)ch thag ah Addetagl)in growth
Al kylid bi
5, SProsIin As REBPEEH o celf PET O MERIChonsR R GIA s present.
net hyl enebi s(6-tert-butyl -4-ethyl phenol),

2, Thus)yeehacRigbhcs( #-ofRinbdred Sudhathitia tiedbivdce o e €HME Jtype

plasmid the marker mRNA is translated into a marker protein, and in presence of a

ColE1-type plasmid, translation of the protein is completely or partially



phenol ), 2, 21-nethyl enebi s(4-net hyl -6-cycl ohexyl
phenol ), 2,2'-nethyl enebi s(6- nonyl -4-net hyl phenol ),

wQ2@é/0emBHhy| enebi s(4, 6-di-tert-butyl phenol), PCT/EP2005/054450
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2,2' -ethylidenebis(4,6- di-&ert-butyl phenol),
2,21-ethylidenebis(6-tert-butyl-4-isobutyl phenol),

2, 21- et hyl enebi s( 6-

(al pha- net hyl benzyl ) - 4- nonyl phenol ),

2, 21- et hyl ene- bi s(6- (al pha, al pha-di net hyl benzyl) -

4- suppydspdte frothe case, that-saisk mBI\Ié’r]ngQ@za toxic protein that partially or

J6-di-te enol

2 SethiieBh, Bimi BT Eub. Hosts that contaip b plagishil] survive the

1, ﬁ)xllh@(&'oh%ﬁréwgldsﬁﬁd-ﬂre@}iwt@xy 2- et hyl phenyl ) but ane,
2,6-bis(3-tert-butyl -

5- net hyl - 2- hydr oxybenzyl ) - 4- net hyl phenol ,

1 Forghe pymposg efthe p&s@rwmwnﬁw rAgRYic Profeing§ toxffcinythg sense that it

1’ &E?‘l S}( -%Oénrl%l?tglgtlglfllnﬁ ﬁr)%vt}é )(z{/ thf cellst ﬁy1ea t 10 §1i1 fxtgnt to gvhéch
ecyéllmmdmut the mhaaker, geat hyvecareadyhntagd with se(g%rd%totgrew&l rate. If

b| ﬁng;)et qrg % llggﬁdflgq}‘cloql% C(I)E’ 8x1}/sp(r)]1(1e ‘H%é:l o)ng : Xé g tp(()epulatlon with the marker

"4 YorPehBBtHRY hﬁmf-‘ Qﬂoﬁ@l‘aﬁéf& LAnHR Y 3HSMSnhibited marker gene,

b| (2-(31-tert-butyl-2"-hydroxy-5 1-nmethyl benzyl) -
6- nMunumyllap dhsmrbuhqn piecelypopukatiop Imﬁnahﬂ!reylth an inhibited

2, Sk ey B e QDO ST BR YR SRR e i S ggaerations.

2 2 bi s(5-tert-butyl -4-hydroxy-
2 Iifélf’é&hlﬂhﬁﬂﬁht)of %dhndéﬁiﬁﬁ%’é ¢ssptofithy BikeOgene is regulated by
5-tetra(b5-tert-buty - hydr oxy- 2-
¥1h§4 meChpas, ¢es. b7)m<tgct1m1 SaPR$ lsﬂmagc;rhat the marker gene

C°%"°§Hé%st°e‘et roféiE T farker asne neds fa be tumed off during cell
0 cpmﬁegaﬁlon 4ad11y1dﬁc3hlyj piorhetdt mﬂhaﬂtmbasly md:ﬁap tramscapdre]

t3r !99131;0 Y,tvgpg mt%ﬁgy%wammlgp@n addition of an inducer.
]g%efrg?lgsr : ebtflljete'g ?’ p@i‘l}u%f%f 1%)'?y1_“7epolymerase producing host, given that
2 ©7 gholyendrgdehenuzdelr ranttdliob ther K, bathetlastose-inducible Lac-promoter,

b| S @t%S;Fbﬁéste%lﬁuc%le%érﬁoteydr oxybenzyl) sulfide or

3 5-di-tert-butyl - 4- hydroxy-benzyl nercapt oacet ate; 8)

Hy Alitephn e ,Vdaﬂi 188k éﬂé%b@é‘s fof 8 protein it & kbt Pet 8% but acts
2, 2-bi s( 3 i-tert- yl - 2- hydr oxybenzyl ) nal onat e,
d| w@taad@(bcht mechamsm e. g an enzyme, which, after addition of a substrate,

di %gg%f%%/ ltthakl? yﬁ%h‘af% tBX%S%( Xub%ta%é.w g&ﬂﬂé )s %ﬁ R Bacillus

rresubam oeth yheo'lizga !p'r(ﬂélﬁ caHetl levar suckisé. yhisiproyin axydiezoge into
-mal onat e or di
@Vsn,@ Spb%ta%ﬁ%hm @atcytp)baﬁéw )2, 2-bis(3,5-di-tert-bu
tyI 4- hydr oxybenzyl ) mal onate; 9) Aromatic
hy@‘ﬁé’ﬁ)@@f‘ bRV ESE [tPfe X t tial feature that
, 3, 5-tri s&g e&gl -tert-but © saﬁqgro r)e/ eélnsza;usssema cature Hha
2 dQIﬁHbutesﬂBtthg/adManmgesan the system It prov1des selection criteria for

rl aﬁ]@%}hs lgégﬁ?g :l?gétg PrNtith(t))llijtttXe use ot}%‘(jidﬁlo}ga lzeX!lgm mar%ders on tthe
labnid b$( snthisticregsthnddUebs. ‘T‘htiy | RO BRIVAIrd A ¥ innovative

10 Tri azi ne conpounds, for exa

2. St G epinioR ot 6cBct(0D, 6 GIE yre Hsmjs 4- hy dr oxyan
Ilno) 1 ,3,5-triazine,
2-octylnercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyan
lino)-1 ,3,5-triazine,

2-octyl mer capt o- 4, 6-bi s(3,5-di -tert-butyl -4-hydroxyphe
noxy)-1 ,3,5-triazine, 2, 4,6-

tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1
,2,3-triazine,

1 3 5 trls(3 5-di-tert-butyl -4-hydroxybenzyl) -

o .



di -tert-butyl -4-hydroxyphenyl propi onyl ) hexahydro-1
,3,5-triazine or 1,3,5-tris(3,5-dicyclohexyl-

wd 208y benzyl ) -i socyanurate; 11) Benzyl PCT/EP2005/054450
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phosphonat es, for exanple d net hyl
2,5-di-tert-butyl - 4- hydroxybenzyl - phosphonat e, di et hyl
3,5-di-tert-butyl -4-hydroxybenzyl phosphonat e,

di oct adecyl 3,5-di-tert-butyl-4-

hydr oxybenzyl phosphonat e, di oct adecyl

5- Inegmbdslimgnts 4f thednienjios-the fdllpwiemeghpinesishoeseéilor
the calciumsalt of the nonoethyl ester of

3, ? di ¢ é &r L gutyl 4- hydr oxybenzyl phosphoni ¢ acid; 12)
Acyl am oﬁﬁenols for exanple 4- hydroxylauranlllde

4- hydr oxystearanilide or octyl N

( 3Shncel 'the%r&éplidatibxy Hepbnly o theyhokemydhigay (GBIl @ypeldismids are
Esters o

b- Plasmidg withe nargnyy host zangs dReplgptRM liypited g énrei and wglated

R e S S e R S

acmdnda?.o@ puiopee'lytof thahosk isdahdtyithasxlyeatehityl taa:qﬂlcatezﬁnlﬂl plasmids.

rt- but | - 4-] roxy hiabutyric acid .
o S ! protybfined Brtiphia Cob SasiiR drefelsspin or
et f@aﬁ@d eorﬂm@&la@l@%lvaﬂdb'lé)ﬁa@ﬁkok ? i g¢l Q‘@ln @HSalpha Nova Blue,
- hexanedi ol nonanedi 0 et hy ené glycol,

1 ZLerBipar}E\f,iSd)M omlelawm Kevieg syec@asalt, R0B et hyl ene
glycol di et hyl ene glycol, triethylene glyco

R Rl R ot T M S R BB RUF pragmic
t hitalpisint ﬁﬁl&}iﬁﬁ@l ar réd’dvﬁii‘yt dfihtabiasedisisihait protein. Examples of

trimet I¥>| ol propane, 4-hydroxynethyl -1-phosp
2 desiableigsnetis teajis|afy e (shssndeafdo ngﬂ%)@ﬁ Eﬂcombmatlon)

| PAREALRIGE bP &0l T UEik{Te AR iRbroVES Weuality of plagmid

0| in,lmpm:pf,)l awatp Ty abseace aftdnzauteri rhemliréﬁle protaiss), kddr (abohshed

sfn,q Rﬁbﬁqeéot(t g?%h)é@tl tc%'%%ﬁi’;?&u%ﬂ e53 3_9 (a%nllghe% restnctlon
4 Eﬁldjxh@i?ﬁ?ﬁ%i?}ﬁ”@ér%ﬁh %ﬁbﬁé&?)xam?t hyl enedi am ne,
3,5-di-tert-butyl -"4- hydr oxyphenyl propi onyl )
tr| nmet hyl enedi am ne or

N, fuithp psm@mm oiitbq': tnvmmqn the Hogtistesiay HVES/HIPBHI Bloyagen) was
rl%gii ! Z' 1cP fglgl)dlal_l e DI % gh?cel \9 }Hﬁet@%fl@dlble T7 polymerase in its

N génoﬁhel (Seuiepnt Moﬂum m%@nAﬁlbﬁae@ Sampht fr aduitste host ¥ -
hen | enedi ami n

b 74(1313)?&43'?&4"&%1! waﬁwﬂiﬁéﬁ?ﬂa&ﬁ&ﬁ RACYE]184 plasmid (Cm")
N ﬁfa‘f %{In;i%]l'the %: or gﬁ&bﬁﬂ%ﬁdﬁ reQ gﬁ] ﬁﬁ%s%ﬁﬁgbﬁ'fh&?\flty of
N.

N.

(

tHe-Ttﬁ-Emniomérenyﬂeml-mhweﬁl senedi am ne
N - d| phenyl - p- phenyl enedi am ne, N, N -di-
”P

Eitalyin the Bofret e R et hsin. dris desirable g avid it

réaéohabbhm&nh{du&lﬂﬁﬁyl p- phenyl enedi ani ne,
N-( - et hyl heptyl ) - N - phenyl - p- phenyl enedi am ne,

N- cycl ohexyl - N - phenyl - p- phenyl enedi am ne,

4- (p-tol uenesul fonam do) - di phenyl am ne, N,

N -di met hyl - N. N -di - sec- butyl - p- phenyl enedi am ne,
di phenyl am ne, Nal |l yl di phenyl am ne,



4-i sopropoxy-di phenyl am ne, N-phenyl -1-naphthyl am ne,
N-(4-tertoctyl phenyl)- 1-naphthyl am ne,

wWOR@AOZIYBS 2- napht hyl am ne, octyl at ed di phenyl aPCTiEP2005/054450
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e.g. p.p -di-tert-octyldi phenyl -am ne,

4-n- butyl am nophenol , 4-butyryl am no-phenol ,

4- nonanoyl am no- phenol, 4-dodecanoyl am nophenol,

4- oct adecanoyl am no- phenol, di - (4-net hoxyphenyl) -

am ne,

2, B- di Comtiuctsfor¢nginediing theyHoateellso- nnet hyl - phenol ,
2, 4" -di anni no- di phenyl net hane,

4, 4. - di. i - i n t

N s PhRARE B p ShERON ARG TR Srnsering fyhost ool s shown in

1, Bigdp- ((2- met hyl - phenyl ) - am no) - et hane,

1, 2-di - (phenyl am no) pr opane, (otolyl) biguanide,

di (AH_the compagientsi- e thgmolngoys smsEHyprpmetesd gperator [P+O],

te 0 r

m)fr%]:A f;ﬁ%}%} %%&QRWA TR A HaPGr oBndTTedhd (Fh RE

t eEkarhplbs; |IGRRewhs meﬂylh chitidl enyérammgsmt}aa transctiptienab fermmator

a di al kyl at ed non he I am nes, .
of A ?gaaﬁassaﬁ% (kappy &g r%%%@ﬁ 5iﬁeemt%mng§§1x Spie +- FLP
M ¥dcUhBindbe fé‘@é’@lltl&lﬁﬂaﬂdef"éé&%lﬁk@daltematlvely other conventional

i sopropyl /1 sohexyl di phenyl'am nes, m xtufes of nono-

anstletitioh lydrkare thay detusé) tayd clopddeinto therimudtple cloning site of a
2, 3-.di hydro- 3, 3- _di net -4 benzot hi azi ne
ph%ﬂgbwvff‘foﬁee g é’ﬁi‘i‘%?%?%%r %??6 fragmants ey gEppRicigsertion are
t eghtlot With rés%étroﬁ%!&méﬁkﬁ*&ﬁﬂlifﬁalwqim a mxture of
nono- and di al kyl ated tert-octyl - phenot hi azi nes,
N- aI | yl phenot hi azi ne,

angmycit resiptanen dassette gamhe plipined. byrway of eyapiple, from the
3 68 C4K vector {Iﬁy trr())trgf)%)f IIt San bi [¢ )})lnf into the fF]a ent two different

-tetrane exanet ene I am ne

bi Slte(anaan&y befosd sraifiet thelmarkear g'ede riFo dvord yniahdabpremature
6tetrarrethy|p|per|d|n é:)
2 gawcepm ofhe Mathes g bedors it ig ﬂa\ne amdeliberatoly; thagenels

acid
or PTERRY BoRAEFRRE bfiosite B U R BB, 2o
di t hi ophosphoric acid, 2,2, 12,1

2- Prefferablys thy maskey cdnsm;udt isimeg@ted in thetbractehinbganiothec Bhig can be

. 2 15-t 12-di hyd -3,7,,10, 1 .
o adidea b shBieniohd TRy, 2, Posihe WS iedss g pgngain
f Oflardlf qﬁefﬁdéé h&6@BRBbus t@faeheuﬂr)tl R AGhE tlﬁréﬁhb@cﬁn@ F6r example
their derivatives, for exa - or

5. i thg RS EN oite (Roisree) 4ol 6. Waciek andAUnis) 198 Craig, 1989) or o
de t.err o]

YA K62 EHSES s ool R NS AP 2 0l s
b eoZFMS 134 thett c@ﬁtamahmprasrﬁmimm (Batseko hnd Wender; 2000). This
et hyl hexyl ) am nonet hyl )tol utri azol e and
1-P sm@@fwlth@&ﬁeﬂa%mmﬁér,mw Hah prommqtesAgeembination in vivo.

aI %Prf]l?} lbéi{’qu?éﬂf ?lgenzb?(?qog’z E coil ]%lf Sotratm oxhlc¥l hf}ﬂes the

be&&@étf\#eal ﬁha%@dcall Helused. In case of MG1655 or DY378 the chromosomal
ﬁ)d ohexy butyl)-tolutriazole; 2) 1,2,4-Triazoles

cein bidinB/be cxedsin reemsnt carchmhreughi ik ghq GMS174(DE3)
"ir é%r)z?-r%ér‘h% Erg géléﬂ:tgu olhrelgl p}'}/%% ni)gshtlve t1Stes %I‘e selected for antibiotic
1- {edisfade§letpy it hgersTiusimgRhd Kb cdsséitedfol kadgicli, or

chloramphenicol. The resistance genes can be eliminated afterwards using the FLP

recombinase function based on the site-specific recombination system of the



al koxyal kyl -1, 2, 4-tri azol es such as
1-(1-butoxyethyl)-1,2,4-triazole; acylated 3-

wW@rinao29082, 4-tri azol es; 3) | m dazol e deri vati veBCT/EP2005/054450
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exanmpl e 4,4 11

1- met hyl enebi s(2- undecyl - 5- net hyl -i m dazol e),

bi s((N-net hyl )i m dazol - 2-yl ) carbi nol octyl ether; 4)

Sul fur-contai ni ng heterocyclic conpounds, for exanple
2- mer capt obenzot hi azol e,

2, Beadi 2mmigapplashid the IR tatonibolasg and its recombination target sites

2, 2= di per.capt ob ot hi adj,azol e and derivatives
tthgﬁgﬁa@r%%Pg?iﬂnPﬁi’gﬂh t hexyl ) ami nonet hyl ) - 1, 3
J4-thi adi azol i n-2-one; and 5) Ami no conpounds, for
exAlEiatiedy tChavisteme pomtcenesdiaed ethe host s genome it may be
sal i cyl am noguani di ne and salts thereof npl es of

r UBRESIYS R BiphagesorA Rlasmid thgtdudiflerent frgm 2 @ﬁl@lrtye% plapmid and
T3S e B e A s oL R
eshﬂusnddmpmssﬁlon\/bf fheailarkzdmgeﬁe (aidahs gate dfymtemxty d&amples for

gfﬁ%ﬁﬁ 2 qasi o ﬁ@g%@'lre m@ﬁﬁfﬂ Wﬁl&ﬁv%éﬂl&atg&oé miniplasmid

gl g@ﬂ “se@0fafd SRICEIA0 RN hibRsRfdsPiaz8 St@ARlenbaver,

ecyl oxyacetic aci d, dodecyl oxy(ethoxy)acetic acid
anti982)& 1 ehaserkplasthids ot ﬁblnmfous phapea I(bm, 1984) or the plasmid

Nol| lne r-hi nonoo

naph AR ORg ah I SREPRREVERG G G exbFpentsafpp invention.
dodecenyl succi ni ¢ anhydri de, 2-(2-carboxyethyl)-1
-dodecyl - 3-nmet hyl gl ycerine and its salts, especially
sodi um and triethanol am ne salts; 2)

Ni t r ogen- contalnlng conmpqunds for exanpl e

s eMsweiancgifisally.dhe plampnisiof ptablecconpiregesande lﬁa@@ as follows:
am nes and am ne salts of organic and inorganic acids,

f oy 1exa bl e al kyl anmoni um car boxyl at es,
an%lalsgghﬁk%?h %9%(2 hydr oxyet hyl ) am no) -

3-(4- nonylphenoxy)propan 2-0l; or heterocyclic

C oItm'ns rfoend ihanitialkexpptiments wb ghei invengion itheit iamoldgirs ©f 38 &p on

0 Bl 516 SE o construst ke spETGjant g peqrmbinatian by Redgystem

f’ﬁ)'ﬁ@()@'ﬁ HoMel &Y, SinBObGRIRRURSre obRined @AMPloBg& HoMdlogies, the
ts of phosphofic acid par tial esters or phosphonic

acamhsme pre&dral)y tiw the, rangeraf 58i-e400/bpd iIn thiedixiaoppehlzaneslpgalls arms
Sul Lni ng_cgnmpounds, for exanple: barium

di ﬂ%ﬁﬂ%@ﬁ?@ ‘%‘é gul fonates, cal cium

pet r ol eunsul fonat es, al kylthio-substituted aliphatic
caphoxyPiotnodéri ds, esters of aliphatic

2 sul focarboxylic acids and salts thereof; and 5)
cerine derlvatlves for exanp [

cerine o
m) dby tozeign markes egng m@%xwe@e (t‘?ﬂﬁ 9&%@3@},@( thgsll or ifitis a
gl %/ EFGLS’S(f}eﬁs ex res>51o§ h(a% to be dreﬁ‘l;;l tregx'{/}ber iﬂoter r%on has to contain

2 matablemtdtgﬂ sequencS ((él gatheyllaglopemtarhthat alE)vamintﬂﬂ; of) gene

viscosity index inprovers are:
expressi 1oh, P

According to certain embodiments of the invention, the T7 promoter, the tac or the
trc promoter, the lac or the lacUV5 promoter, the psap promoter (Guzman et al.,
1995), the trp promoter (inhibited by tryptophan), the P, promoter (with c;

repressor) or the gal promoter are used.



Pol yacryl ates, pol ynet hacryl at es,
vi nyl pyrrol i done/ net hacryl ate copol yners,

wQ@odogw2999s pyrrol i dones, pol ybutenes, ol efin PCI/EP2005/054450
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copol ynmers, styrene/acryl atli2 copol yners,

pol yet hers. Exanpl es of pour point depressants are:

Pol ynet hacr g | ates, al kyl ated napht hal ene
derivatives. Exanples of dispersants/surfactants are:
Pol ybut enyl succi nam des or -im des,

poWhsousimg thehlas pherator, adlditvndd IP TG (isopropylkthivghlastoside, an

magnesi cal ci,um and bari u ul fonates, phenal ate
andftDST [duct ox teiAt boertt) of Tagiose i ied i achune shpatker gene.
si WHeR8 ifducfhla§yHtaRPIsUIFB], bastedh are abldw® sdfid withdiR isduction,
are, for exanple, selected from Polyetherpolyols and

di harije vpgaaddgicarnddhg mdueeres. The friction nodifiers
are, for exanple, selected from Fatty acids and their
demn g ! Cural. . . .

s 1o ATt horiodR of Biic RBhEbibrRsich ) bk ichabl Romoter
(1 like the laeablirase-ireducibde/PBAD gromiogdr iGogman ¢taaho b9 Sy e fenably
di t hi_.ocar bamat es,, sul f ur - phosphorus caqntai ni ng

or 5%?901.?&%5@5&%1& cash @aw@g BREkeE Proteinis perrseoxic iy cells.
cont ai ni ng or ganonol ybdenum conpounds based on

di AREMEAREY to TRk PEGEIR VTR VMhRELhRid By using constitutive
mol ybdenunt am ne conpl exes, nol ybdenum

anpregiaérs thedmbinatipnowitinh gsmesthatris nomitaaieléerg mrepartsr gene) or

£ B S o e sonfRlont e L TN AL G pone. Sact i

Subiytoxi@ AL WolPMiRmaeross is présdher hal ogen- cont ai ni ng
conpounds, such as sulfurized ol efins and vegetabl e

oil s, zinc dial kyldithi gphosphates, tritolyl
ph&Bppmmotertis chasgn in coordiapiem with thejehlertofitheimatken geneproduct

B e L Y

meétanpé depd cotistruct@odtaining a non-toxic or less toxic marker gene, a
di et hanol am nonethyltol yltriazol e,

di StYOREex PIOMOLEr s §eskabliomet hyl tol yl tri azol e,
derivatives of 2,5- dinercapto-1, 3, 4-thiadiazol e,

et hgl ( bRNIASHAKRR¥RYPhosphi not hi oyl ) t hi opr opi onat e,
tri phenyl thiophoSphate (triphenyl phosphorothioate),

tris(al kyl phenyl ) phosphorot hi oates and m xt ures
t hAs Aih@qtogg‘am rartizlios cpmpletmiphibifenRYA II-like sequences that

ph r ' [ r

oSSR B B RN B BESTRISFR b BRSIALS s of e
phoatkee peid) topether witha ritosery bandinpssite g8hinedDalgarno sequence) that
3- hydr oxy- 1, 3-t hi aphosphet an 3- oxi de . .

t r IStUpS BT slomastreamy ef embpdded withinssaid R4 [liks sequepgg. Shine-

defhiatnoEeguéit f %ﬁ%ﬂ%{ S nficleStitel ot prokaryoti
1-N, N |Oss?§l-] et ﬁﬁ%ﬁfaﬁn@nomt ycfﬁ- 2- rr%?capt 8- %R_r%,a?_r%w
enmBNA anddon]e @pstiean lob shedeanblatignial start site, that serves to bind to
5-actyl dithiocaybanate;. L hydr ocar byl di.t hi ophgsphat.e
meittpsouil RS BeRY Biinesthe HBOSHRRH R mifalof cofoRon te
mRNA. When located upstream of the RNA II-like sequence, the SD sequence,
preferably consisting of 7 nucleotides (GAAGGAG) should be located

approximately 4 to 15 bp, e.g. 7 bp, upstream of the ATG start codon of the marker
gene. In the case that a ribosome binding site is embedded within the RNA I
sequence complementary to the marker gene, this sequence should be inserted such

that only the stem region is altered, loop structures and preferably the whole



manganese, cobalt, nickel, zinc or copper, but nost
often zinc. The zinc salt (zinc dialkyl

walrdaokioggBdsphate) is represented asRO P-S Zn /PRI/EP2005/054450
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where R and R are independéntly C C 20 al kyl, C3-C20

al kenyl, C5-C 2 cycloalkyl, C7-C 3 aralkyl or C6-C O
aryl, for exanple R and R are independently &G 2

al kyl; Antiwear additives as described in U S. Patent
Speci fication Nos. 4,584,021; 5,798, 321; 5,750, 478;

5, $0ondBY structure shadd stay ima¢, i 88ler 1 TRy 28Bens¢, RIYA idgBiction
and. | 095/.20592 [ch are incorporated herein by
re?vétbm,laﬂ ‘}{E‘?l?%P}l\gk‘ﬁﬂngmBB eﬁ?'al kyl ene am nes such
as ethylene diamne, diethylene triamne, triethylene

t el @ogthiRlimbttha ki &nestae bodvm if SronPeMtha RINWITEIil& sequence,
hexam ne, nonaet hyl ene decam ne and aryl am nes as

dethecppdnict reselty inadusipn praduptgonmrismgahe magker segyiengs and the
4@%&&%&%@%&%@ i ncorporated by reference; salts of
am ne phosp es conprising specialty am nes and m xed
nmono- and di-acid phosphates; the nono- and di-acid
whbr aiotheR2ibodintent tiegRNA IGike 3&quence@iinserted betmebe the
chajn al kyl] which is unsubstjtuted or substitufed by .
onabgoT Piadiiaeie and Bl oot i apRrasehraimied Siine nggimal
al b£y5dski®lddb UBw tRinsiafion, e 8328 td 50 %.Qli?tﬁe bisRRBE b&ween the
branched chain al kyl whi'ch is unsubstituted or

sutibesomal bimding sita @nd therstarecadlot iBuedses yrapslatignal efficiency
saturated acyclic or alicyclic group, or aryl; R29 is
hygﬁ%%agﬁs,' Cr C25 linear or branched chain alkyl, a
saturated or unsaturated acyclic or alicyclic group,

or Aiedhtivélfeb difetlyfakingthe RNA O-like &quem@and thie BakeEHed, the
chain al kyl; and R30 and R3i are, each independently

of RNAelldikssequencecanhbq transkatiopallyisoypled avithcthe markar gryg. To

a o s 1

or AU byNa) B AR SRt by BE R el PP o
br AR éallodved by2haRINA [1-likecseifSce F3firtherdribedoma bindinghsdter a
or branched CrC 8 al kyl; A._m xture of I he
phifgpengeavhich-icaresars a8 ogarlap bepyugen; acsdi‘PPa‘i“}a‘iF ot epfpngEng

t heGwars, Jpe &ﬁeoﬁlm_@ﬁfeqﬁénc%hﬁl thREscthb nﬁﬂ@?_g%ﬁ@fs o!nly translated
nmeets stringent mlitary performance specifications;

( ReBO) sheRNA ([Chky sequendei(tirs byenransialad tR8Be and seplasatsly from the
\;R\hslgﬁ{'kser ggﬁegl“hg' a(?\;a%pa%g %9 thallé é(e¥ lup iSatli]lgt I%teegln ffl?&)nttg fHe IX:«fr%ér gene

is not required. This approach provides the option of separate translation, which

may be beneficial for some marker proteins, e.g. in the case of some repressors like

the Tet repressor.

Since even single RNA I/RNA II stem loops form kissing complexes (Eguchi
1991b; Gregorian, 1995), it has to be ensured that at least a single loop is formed.
In any case, both requirements, i.e. on the one hand translation of the marker
mRNA in spite of inserted loop structures and, on the other hand, efficient
RNA-RNA antisense reaction between the inserted loop structure of the RNA II-
like sequence and the complementary RNA I on the plasmid are fulfilled.

The interaction between RNA I and the marker mRNA that contains the RNA II-
like sequence has the purpose to inhibit binding of the ribosome, thereby abolishing



x=2 then y=1; O her conventional antiwear additives of
the formula in which Rl and R2 i ndependently of one
wap@blozgsare C3-Ci 8 al kyl, C5-Ci 2 cycl oal kyl PCTZBEP1065/054450

cycl oal kyl nethyl, C9-C O01bicycl oal kyl nethyl, C9-G O
tricycl oal kyl met hyl, phenyl or C7-C24 al kyl phenyl or
together are (CH3)2C(CH2)2, R3 is hydrogen or nethyl.

The additives (I), (I11), and (I11) can be introduced

into the lubricating oil in manners known per se. The
cotrpaslativs. Said mRMAi$ yndeo congtad of an gridusibleTpremoteaye. phe lac,

G Papiss i trobuel S e bR o P Grinose

or eqriéselow dfld@rﬂtmﬁlé@ﬂ‘geﬁé iSRS 1R %ABRvet RIFFEBRRNA I is
xylene or a normally liquid oil to forman additive

c opodpeadairem dre plessnid rstratedmof repliepsion ofretaratlytthe marker gene
5 SEBREAL ISR A b ARt B RO s Bt o

adehrtanmmént Falddfineé abovElen aldslt ciseveq)ren;aiym Results in eeliddeathtor
part of _an additive package, A further enbadi nent

of d%qﬁ%asr%eeéhgrpwh (g pleswid-free ﬁlbbé@s@waﬁ dopReaegation prgpides
étﬁﬁgfovr}tl‘i‘ﬁﬁ qgs Pé%ﬂ]g%ﬁ yes, whi ch conpri ses addi ng
0 ri

engrn cant” conposition as defined
above. In a preferred enbodi nent the total anount of
s uArlthmatiVeiy tohmarkeo gpes ithat encads 1éthal or tdxanp©iedng, the marker gene

10 P2ty Efecte g @igieh G pirssio el Mhichun g B reRUBRAMRHEE srowth of

| | babtdriatale, R wHaRvEPphP¥deNth ﬂﬁ%ﬁ&nitﬁﬁ}e itk&Ssene may be a

ot herwi se indicated, parts and percentages are by
weregharter @ngsldésmbpﬂbp]@wva@r‘bh of Et hyl enedi ani ne
tetra-N-n-octyl acetam de To a stirred m xture of 2.80
g gt (= Ten . S
o ¢ s o e e8Py B RIA L AR B}y b for

S oﬂm-wgudxaftloﬁ&f phsmidfepHeationpacts &d- igeﬂe:—tslyémé:le’t whilelmhibition of
After being stirred_at gn‘oi ent te eralgéllre for 18

15 hotpplcationds Aecreasee Thysfae pisotdhe sysiamyQf the presenfdyvention results

Af '

i i S Wit FEpkEAIch, Which3) burdofRffr s AGR OO e
|sbaiatnrtdhhostexlﬂsr acted with 200 m dichl or onet hane.
Theconbi ned organic extract is washed with water (200

Q0 m) and dried over anhy drous sodi um

su%\éat ewa%f’g:%l}?vent removed i n vacuo, and the
resulting residue is recrg stallized from ethyl
acRNa Brie@iagid\ddwinRRgidlafiehi6f tha Snatkd? e fie, WeHid10W afkich feussre of the

wax. Exanple 2 Preparation of Ethylenediam ne
20 t einvantignnea)) beanplied farnt goe de SXPRIsKion o€ whichy fpr any given

angﬂgggezlsgosog%@%twacet am de, 3.7 g ethyl enedi ani ne

According to a first aspect, RNA [-mediated down-regulation is useful for marker

genes that are conditionally lethal to the host (e.g. see Davison, 2002, for review).

Examples for marker genes that are toxic per se and suitable in the present
25  invention are genes encoding restriction nucleases (e.g. CviAll, a restriction

endonuclease originating from Chlorella virus PBCV-1; Zhang et al., 1992),

EcoRI (Torres et al., 2000), genes encoding toxins that interact with proteins,

e.g. streptavidin or Stv13 (a truncated, easy soluble streptavidin variant), as



carbonate in 300 m N. N-di nmethylacetam de is heated at
9Q0C for 3 hours and at 12Q0C for anot her 16 hours.

wab@eioR99Buire i s cool ed, washed with water, extPEIERINOS/054450
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wi th hexane and dried over 1§odi um sul fate. The hexanes
are renoved in vacuo to give 74.9 g of product as a
viscous yellow liquid. Alternative one-pot procedure:

To a rapidly stirred m xture of di-n-octylanm ne (25.03
g), xylene (25 m), Na2CO3 (12.5 g) and water (125 nl)

C hd@spijesleb}ysza@hhdm del.( 119274Kg})1an st 2ldd8eo;danpet ale 1898 rwhich

Inte enI cool | a to |ntan
¢ Ry depPUoB T b, B Sttt bipdn (b B ahes tndoding
adﬁl‘oﬁtélﬂ’sﬁthatt cﬂa@na@b )fﬁéiﬁlﬁaﬁe% (BkiF &6 pfr&ém?d? @?(1"74 (Rd8chel et al.,
phases are al |l owed to separate, and | ower  aqueous

ph&398; Heidingenetal., 2007, Defitdarisen etodi h9ﬁ3d &qrm ath)., 1995),

th di ami 55 d 2 2. .

etFrL RS20 ST 1997 Eorifa B Aneqtl RGY Phoiiny «ins Biothe
Th@cdbeg%ﬁé (BéinaFd e (Rdutiich 88D 2rthhOdncddesh foterd kb0 WBEhd Srotein
cool and m xed with water (125 nml) to dissolve salts

anfomvhe F-phasned trepping thegDNAegvariges sachrameBaciitus Subtilis (Gay
ST SR oy sl U B AL s L bt Gt

asheést pag. FUS & rbauvenall, . 19%3). WiennBinghexit @pheaaci ik sibdriial that their

ot her suitable solvents, for exanple et tHlI benzene.
Ex&¥5pssion cpp gﬁ mosiu]agad ‘ny an inducible promoter is promoter must not be
N, t T,
e AR Mo, Bl o PRE Y AN ARl B hfcient o inhibi
10€elhgroevttet onitrile, 7.62 g 2- chI or oacetyl chloride is
added over a l hour period. The mixture is stirred at

nt tem ure for. 3 hours, followed by the :
S s SISO BASTE s i heCarp SH L@ T midsey Byprgion are
Si piveh BYRAR1ingd)qo99 xt ure is heated at reflux for 24
hours. After cooling, the mixture is parti tioned
betmeen 250 nl dichl oronet hane and 250 ml water. The

inyakaditents, the merkes gene s seleciediitom gemes encoding

O EARSTTRs S A Lo AR o B RG 1g ofy

ovep. SauiBy ds dessribettiboresul fate. The solvent is rermved
in vacuo and the resulting residue is partitioned

bet ween he and a tonltrlle 50 m).
Af i"e*} prefarye r‘ﬁ"‘ﬁ’@ nrt’et ?Pé“‘dﬁ‘a’i EBIo{eiRy ISt j“é%aq of ﬁé‘lc per se or
PhasER AbLicEREN FHoRGts o2 sstl&? bYEh Y\ésgkﬁ’ifi‘!%ﬁl WhigR et Ey

washed with 2 portions eac acetonitrile.
s otepeassing sher teansenybni of a@ud dlat 5 eg$emaa1t floe gromdhi o€ saldbaqerlal
vvax%i orange oil. Exanple 4 Preparation of
i hylenetrianine penta-N. N-di - n-octyl acetam de A
m xture of 3 1.8 g 2-chloro-N, N-di octyl acet am de, 2.08

0 T @isurtdahért amihianadidion RINAJ-sedidied Mowalrbailatich infthe

150 m N, N-di nethyl acetanide is heated at 1500C for 48

hopiiesencapf the plasmid affects the repressor. This means that the presence of
RNA T and its interaction with the repressor mRNA (the RNA II-like sequence)
leads to inhibition of the repressor and thus to activation or up-regulation of an
essential gene, with the effect that growth of the cells only occurs in the presence of
the replicating plasmid. In this embodiment, the promoter of an essential gene is
modified by providing a binding DNA sequence (an “operator”), preferably the

natural promoter is replaced by a complete, inducible promoter (containing an



cooling the mxture is washed with water, extracted
wi th hexane and dried over sodium sul fate. The hexane

wo goosezsed i n vacuo to give 30.6 g of the proRPUIEPRSS/E54450
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dark brown |iquid. Exanpleld Preparation of

Et hyl enedi am ne tetra-N-ol eyl acetam de To a rapidly
stirred mxture of oleylamne ( 118.5 g), diether (200
m), Na2COB (50.29 g) and water (500 m)

2-chl oroacetyl chloride (54.16 g) is added dropw se
ovepergior segnende) inesurh wag ihat dlaeodxpregsédsreprepsar pebtein, e.g. the
mai.nt ai Nt enper at ur etween ,10-.150C.. .After conpl etion
o TaPRr, ot b o ol PRRER PP i e PRor g
t hghhase sxeRicl dMaHeeksbitiad E&ﬁi 8lgEmufi q&c?yéipseseidn W¥iRe Tet
of a sanple of the upper ether layer indicates that a
snEPresgefount of amine is not reacted. Addi tional
Na2COB (7 g) and water (50 m) is added, followed by
ch rd . Af . ' t .
ot 1k GBRED s SONA delffericd Poknich Spoc LR AR s
adboundowaéreby tertran2&iption Jof thheljaentgene ik regylatedce.gths tac

is washed with er (2 x 12 ortions), saturated
_I\la@?ef%tﬂ?ég’cﬂtfsti 1%&25%%%@0@ é‘flt?’éwﬁ ?40%8%04. The sol vent
| STGENPHGTEAGECHEATN ACKXATIASEY ID NO: 53; Gilbert and Maxam,

2-chl oro- N-ol eyl acetam de. A m xture of
et h9133wederavatives thereoOBah) et & ¢ AT Hr Bhdreptessdr gene, avhiicheshould

23.13 a), N N-di qet hyl.acet ani d Q d Na2
(o tbsentahc Wik e B5E 5 Tedtestedin the Bfforicaiids the
COgditF of &&ﬁdﬁ&ﬁl&?r&ﬁoﬁh@. 151 T8 théfak lof tHRASCpR/I0E EUnder
diethyl ether (250 ml) and water (250 nl). The ether
| agermal groxeb kertlitipnshtheaerressesisnol Gxprasspd. Aftarinductian, by e.g.
N1 300k 1o 9 2 5 Y DOt wii

t etheprahtgt fdghsh qNtielesséntiak genRl ot the drkificially iyéttédpromoter and
conpounds are prepared according to the nethods )
dethes inhaRitstrapesssion gt the yespeefivesysantia) gege. Whenever there is

aniibiofi ; i _
iR O EPlaGl Core o P HBEPRRREE bl RHEATH bind o
i ntheaepressot mRNArwihiiclh Hadbéenmadifigd aordingDByathis RNA-RNA
reconbi nan rotei.ns..  The use of .plasmd ene

t £ Ipiony B YA OfBE ERESSiPTde &) Rk (W?@N@wgl_sy 13 any other

t hﬁ)&ﬁ)%ﬂarkbf‘;t)&?eﬁ‘&). EBRdeARNIBPMel cEhiifARne BrodugSithbe produced
carrying a therapeuti ¢ gene of interest is Introduced

i nerl the celdsrngintain wiable@nd geowpr essi on of the gene in the
target cells leads to the desired therapeutic effect.

R R L e U R A

s elikcédqiende preasiitdlesdchisls iomd¥a g Sat@dally embeddédrin the bacterial
assure nai ntenance of the plasmds in the bacterial

hogenogs) under thgigantighaf an indugiblsprempptst {whigkBasshegn gagineered
?g{rﬁ?op th% g%ﬂ(%lgé' ?ogﬂohi?y I)E 'f)re%t%ﬁfg;' c%nﬂ)‘?&gl? %}ﬁace%ﬁé ﬁ&l{ﬂa‘ﬂg} occurring

promoter of the essential gene). The promoter region controlling the essential gene

also contains a DNA sequence (operator) that is recognized and specifically bound
by said repressor protein. The repressor gene, which is engineered into the bacterial
chromosome, is also under the control of an inducible promoter that is different

from the promoter controlling the essential gene in thus independently inducible.



achi eved by growng the cells in a nmedi um contai ni ng
the respective antibiotic, in which only plasmd

wheanciozystel | s are able to grow. The use of anPCDEP1008054450
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resi stance genes for selectifon of plasmds for
application in gene therapy is acconpani ed by severe
drawbacks: Since in gene therapy entire plasmds are
bei ng delivered, antibiotic resistance genes are
introduced into the treated subject. Although these
geBewntal é)a@hetivlmnwarp koden Yot the pitesatotes eg. frooh Gerdes et al,,

71 i G, AR e T et e e 2O ] afese

MBFhtRE/ R IhPRA aﬁgfea: 1'pmc@ﬁ/63c/g@1ek Hpre. & SRy RIFN ABYnthetase
if In proximty a manmal 1 an pronoter, becone

t r GleSyrael émaﬂm p@t@n%hlseeﬂSQ A’t%e d6A DN AR ymrrass 111 alpha

r&%’ﬂzﬁ“i Hlsz’nr{nam na [66 g ({s (?Ih%}p?&%&aﬂ j BJ (%O?nbosomal

r eplrocbmsmmytll‘)’)(gMbastreghrath,m.of possi bI e i rmrune
sensitization this is an issue, especi ally in the
e of beta- Iact Tg nti bi otics. g or der 1%‘0 }?voi d
BPTCPSOK i 2 IPed} that iadetonmeperaierdocaied withia the progafer of an
ol %ﬁ%@ﬁﬁn‘%ﬁmﬁ R, OB SafiRRAALB b gt b IBEARE W said
| nopxmoma thxampiestfor mptessoreswtabledn the prefentmvemtiancire the, tetracyclin

I i d .t hat
B BT FD gy Lot Fhishiae A cSROHRRI Y AN anc
aI tetrh &) cling feshRHce a6teARinksts EQ@%an@-@i@'gétiv@ 'Baéteﬁ@ﬁﬁﬁbﬁd‘s fohe
plasm'd are required et al., 2004). Another

apmre@mhn.(sedc bl d 83 Tomiie ol o1 4400 rypiophan 1eprpesar (ip),
bl TindE'to e apefatctBrand S Bbetbfiuhich biliding B iEBophiin

( kpiosynthdsis ge@s (BawTea egalndpsmnder the control of the

| ac operator/prom)ter In the absence of an inducer
(1PTG or all ol act ose), the strain cannot grow on
kaﬁm@% Rdpcihl %@roms?ra AT PIPIRASFS MhgTS tEARSGHRtN Stagts gron
CORYGHRMHIGES suBLARME, thus B sglnm% B¢ teahvRABRNEHOS o| REUR
to kan expression by titrat rom the opefator.
Onprpndr] whichag 1nd0c1bhlhy RTGI @ax:qbl amd iMlehadlp p96 1N tivb erabénose-

ble t af t ddi t k Th
ar Biopele P A, o e o3 arstun iR (paabit Sty 8550 P
usgdaéibRProMmoRtd GoutR ahdBiswaensgnl e. |t has been an

object of the invention to provide a novel system for

sel ection of plasmds that goes w thout antibiotics.
In the experiments of the invention, the tet-repressor (tetR) was chosen to be the

repressor gene, which served as “toxic” marker gene by turning off an essential

bacterial gene upon addition of the inducer IPTG.

For implementation of the repressor gene approach, two types of cassettes are
designed and inserted in the bacterial chromosome in the experiments of the
invention (Example 4). The first set of constructs comprises cassettes that serve to
replace (or modify) promoters of specific essential genes on the genome. The
second type of cassettes serve as test constructs employing GFP as a surrogate for

an essential gene to provide proof of concept. The aim of the experiments using the



To solve the problemunderlying the invention, the
mechani sm of replication that is used by plasmds with

wW@2@ehE498Dri gi n of replication has been expl oi PEEPI0D$1054450
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the follow ng, plasmds w tth a Col El origin of
replication are referred to as "Col El -type

pl asm ds".)A | arge nunber of naturally occurring

pl asm ds as well as nmany of the nost commonly used

cl oning vehicles are Col El -type plasm ds. These

pl 6FRitelt conspiuctsas o avhkiate remﬂatbw cascangs,prowatepsirengths and thus

mechani sm that. i n Ivess of . two RNA
i Sratinle e EmpotnBaT e Nt o i th each
ot her on the one hand and with the tenplate plasmd

DNfthy) il & tiedr eibobiaiat, (titehnek Fenel@ 8 @¢polfier gerrNel g Erkblling
1989 Representatives of Col El -type plasm ds are the

naﬁﬁ AGreendiduarescenigProtsin) hHPRdhwman speroxids dismutase),
d N
B el FnhleoP e AR b B RA00 ond rel ated

vectors the pUC pl asm ds, the pET plasm ds and the
p BAuemndr gene/is alsdhkin(cmltgvatian pmmﬂseawﬂeﬁvelsmﬁ)mmﬁeﬁ on the

Bal bas et al., 1988; livar, 1979; Viei and .
VEBEPGS 0n Gasahes gl ColF -t HERsTA4S g ey B plasmid copy
| NhiirhBdriiPRecdbd 'RRh ifBihABNAS ﬁaﬁlﬁﬂlldh?hkéiﬁl \Qflen fermentatlon
replication have been extensively described (e.qg.
Toptozesses are oshe ontized With segard8ocontrobof, pl@iweid cepy atmber.
1985 Eguchi et al., 1991a; Cesareni et al.. 1991).

T N N T S,
Rebé ugedtih experintuiital s@ﬁh@ that dimeat prAsng the Firtibhalith b cédiructs

transcription of the preprimer RNA I'l, 555 bp upstream
of torheeeripyqd ot th@rgege- tingpr silencinganddo getarmine their effect on

po o ng elongation, RNA Il folds into

spégﬁéﬁa%glr%{n structures and, after polynerization
of about 550 nucl eotides, begins to forma hybrid wth
t hbn erdemptoaveluisithe ﬁmbthplimﬂ oppsttuvgs disigned qureaginieclfmg a

¢ il B T AU rorRioR T P Lo et e e B pgiidced By a
pob}zﬂlﬁt%@ iasﬁlid PGl e'i‘%@n 8¢h ﬂﬂo?@sl:ent'\ﬁéﬂeid‘* (@'F@) served as

Pol i sky, 15 At t opposT e side of the
- t yp@dglrmghmmsttal amrmmm of theyinvamtigns Biyg o mwtgfﬂupwcence

t , of RNA | |
G 1 ) o R PR bbb s Bl gl g, of e
Upédsélﬁmgéﬂd)i’éspétﬁivéﬁjpiﬂ thairifil e@périthénts.t 0 approxi mately
where the transcription of RNA Il starts. RNA |
[ nh| b| ts priner forpation and thus replication by

Mg Gnasements ﬁﬁﬁl@.lwgenm thg maEHeE BEeTT B PG endogenous
g&@g&é&h&&%ﬁ Q{ygeg o Pt AT infhadd 1d Bfrekiiied. In

stepw’se
this case, the host cell is englneered such that the sequence encoding the RNA II-

like sequence is operably associated with the relevant host gene, as described

in 2.3.
3. ColE1-type plasmid

In the present invention, all ColE1-type plasmids with their natural RNA I/RNA II
pairs, as well as with modified RNA I and/or RNA II sequences, e.g. as described
in WO 02/29067, may be used.



RNA Il form several stemloops. They initially
i nteract by base-pairing between their conplenentary

wo owps29985 f or m a so-cal | ed "ki ssing conpl ex". PCT/EP2005/054450
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Subsequently, RNA I hybridit2es along RNA I, and a
stable duplex is forned. Formation of the kissing
conplex is crucial for inhibition of replication. As
it isthe rate limting step, is has been closely

i nvestigated (G egorian and Crothers, 1995). Apart

fr Amrrmﬁomddﬂmw lreprnsmaaicfm @h}sefulu €otldintype plasmédssaafc th@t

© aaialty oE b PO ol AR pESRYAMSEE, RSB R

Il canifhofAiséd and@nﬂnﬁ@ﬂi:ﬁﬂ? QvEIRBYe E1UMAE VehitRS st pBR322 and
encodi ng ronfrop has been del eted on sone derivatives

of relmeByeetors.dhe pWemirsenidn thaudibplaymidssnd shanBlnesgent yagtors.
relates, in a first aspect to a non-naturally
oc LI C
OCRHHHBBEABIB i ko TBAELA o, AP SETHED
I eguséetiad dlements, the plasalid Pasicaily ©nhit ecnahtdifsethe ColET origia oDNA
sequence encodi ng a RNA sequence t hat m cs a RNA 11|
s efyRdfFaion ag ﬂif‘agfi%§ CKPIEPSLQ Casslle qagryeaﬁ%% et é‘?t?ef“o a
RNA I sequence that is transcribable froma plasmd
?elﬁQJf EhtefR5! & fRe PlasmRPAALIAL ﬁr@ﬂlotelr QefendWnithefype of
aspec the present invention relates to a host-vector
sysméwamnﬁm igvengion l*pn@tslm@dmtany svagonithl respectjiorthe gene of

licati nd a bacte cell .in.whigh said
o R 48 BRepSRRhE T ey aapibidie B8P ey be
115&5619 asatiaf@%0 an edk Ry G Promoiet,e. ? thedCHV pfonttér. of
rep ication b) a bacterlal host cell in which said
plasm d can be replicated, containing, i) a DNA
sequence encodi ng a protein, the expression of which
is to be regul ated, and, operably associ ated
t hg?ﬁﬁ&hbh)ofale%nﬁgguence encodi ng an RNA sequence
th mmcs an RNA || sequence, or parts thereof, and
is conplenentary to an RNA | sequence that is
t r Thepresdd M\enﬁmmmmbwidbh@m@l inegtateoifrdhezant fasmientatdiss, both for
enc fined. in abs e of the plasmd
agRRER P eiso abd s priiedts ReGRRE Frasiieuper of .
mhen said plasmd a) is present inside said host cel

b) Sevefs appidatheddrefetthéntitichnF DN Hatd e idaseribed St dre useful
hybri di zes with said RNA sequence defined in ii)

m@réaglymgﬁhewﬁ@ﬁ igyrentign. o hs meRtkqds fp%plgmﬁrmgééuoductwn

differ with regard to the level of control imposed upon the cells and the numerous

._

factors that influence fermentation:

For pDNA production on a laboratory scale, cultivation of plasmid-bearing cells in
shake flasks is the simplest method (O’Kennedy et al., 2003; Reinikainen et al.,
1988; O'Kennedy et al., 2000; US 6,255,099).

To obtain higher quantities of plasmids, the cells can be cultivated in controlled
fermenters in so-called “batch fermentations", in which all nutrients are provided at
the beginning and in which no nutrients are added during cultivation. Cultivations
of this type may be carried out with culture media containing so called “complex

components” as carbon and nitrogen sources, as described e.g. by O"Kennedy et



In a preferred enbodi nent, the DNA sequence i) is a
forei gn DNA sequence. In preferred enbodi nents, the

w@e@borasencoded by said foreign DNA i) is tOXPCI/BP2005/054450
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| ethal to the host cell. Inr0a further aspect, the
present invention relates to a host-vector system
conprising a plasmd wth a ColEl origin of
replication and a bacterial host cell in which said
pl asm d can be replicated, wherein said host-vector
sysl,@003,cmdLiabianiz} alg 19P6.smiddn WO 9640803,81S 5483986 afid

o0 BEIob? 53, et e ol me ™ ReY be SgaBiRoNprgduction
f 08,81 @FinEHleuIHEE WRIAGEhENFO ShdREicallp dedigidd HIFDNIASprogiidtidh
or toxic to said host cell, and operably associ ated

t heWanrgetial) 2Q0IDWOH2HG4AED. encodi ng an RNA sequence

that mmcs an RNA Il sequence, or parts thereof, and

i's . . L .

fr SEe PR ARt bily G B feda AIBHERERRERRNRAES: ol jn

I nwhich,onk or iroee Altsients arecfupplivel tplthsonlthirady featlingytypically by
expr.ession .of said_ lethal or toxic protejn such that

gr B¥iRs2 Gredhack cepge! _afg@rlﬁ'm by dsitedutignisin %a?rttp gprpol 2

! ngiogésts refier Yo € WBfifked SPE8nE Felll-BARIShHoR) hisceRfifee @ telated
inside said host cell, the RNA I nolecule transcribed

f r wmaellrastipitias threhighyutr ferihendationi Chntsali peirdaidters adidnoay be used

defi in il b ' id lethal
ol Qe takionhyr N i men BB B AR PRy E P G i et
Paddrsal of BRYMIVed 6XYigbh tenSidn (DOAYT & $addeshck Algorithm for controlling

pl asnm d-bearing cells. The invention nmakes use of the
RNheslisselyed opygendenséan at @rdefined sebppiahby thedeeding mite was/pe

pl gg,sg}i?d.f %Or@éjf@gi ng the expression of one or nore
genes at arepreséent in the bacterial host cell,
preferably inserted in the bacterial genonme, and serve
as Asether; imaze corapler alporithim uks todd the QD and the pBINAlue as control
sequence of i) (or the RNA transcribed from such DNA

r eBHaetersshoy § Toed-hagk gpltivatiqnymethod (S PS5 GeAeChqngt al., 1997).
“mar ker RNA", respectively). As nentioned above, in an
emRAgihERfREdiAE nid¥. id PAEAbh BIb subPl JTREiR g HEMEMSDASHES &
protein that is lethal or toxic per se." In this
enexppnemtial funiction.Hherfeedingitptofs cohlzoladdmset on mdesired spgcific

oGt P Ho M B AN ol O K FREE R 38 2005 R berghods hat use
NO#n eigoRstial feliSatéiPprobess FaIamsid DN Apeshiction. Wahijhrs et al.,

based on ot her nechani sns, e.g. generation of a toxic
sub%%6a desstibp epmbining exponential feeding with temperature-controllable

enhancement of plasmid replication.

Alternatively, the invention may be applied in a process for producing plasmid
DNA, in which E. coli cells are first grown in a pre culture and subsequently
fermented in a main culture, the main culture being a fed-batch process comprising
a batch phase and a feeding phase. The culture media of the batch phase and the
culture medium added during the feeding phase are chemically defined, and the
culture medium of the feeding phase contains a growth-limiting substrate and is
added at a feeding rate that follows a pre-defined exponential function, thereby
controlling the specific growth rate at a pre-defined value.



expression of the marker gene. For sinplicity, in the
follow ng, the protein encoded by the marker gene is

w0 esoapeboBhe "marker protein”; in the case thatPCTEP2005/054450
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marker protein is a lethal 2or toxic protein, it is
referred to as "toxic protein". In a preferred

enbodi nent, the marker protein is not lethal or toxic
per se or due to a toxic effect generated upon its
expression, but by repressing the transcription of a
geMéen il markergeneris ieder ther coptrolwanghducibld phanaeter, ithel inducer

cel | r.K r or. the,,DNA.encodi.ng, it
" e oF O P A o ing AR RUEERE (i 4 batch ana
"I BPRe@DERN cHRNEtions) I3RARE! thY &led phagd tHehfd@enMay Bahdddd pulse-
essential for growmh of the bacterlal cells is
r efiseras gontiuguslyessential gene”. In the foll owing, an
RNA sequence that mimics an RNA Il sequence, or parts
th f N :
t e B8 end oF el o bies, Wifbcth atd EYARIUER pladifd
asENA fstmﬂatedrmdmmﬁﬂimlt actoreingNé psegsses kBOWI) llﬁilhd atthe gByA
sequence, i |%1Hare posi ti oned rgl ative to, each ot in

suBKthedsagsetl pa@nioR sxehangs A gel PREMGRLIOR Shromadesst 1y, s
en&&@ﬁﬁe&’%@%@sﬂ‘ﬁé\s s SPGYIENNS twa chrdm! E%g{;dﬁﬁ _ #ﬁ}él.éahqmon

RNA sequence 11) -l1ke s
pr exuhangeeclmcbmaﬂngrapm anthe dmst siepeand Rivrded mmemhednatagﬂaplny as

gepe do egul n ar . sd Log, . sho :
T kgnd iy e b Y € TOR.S R ol SRt Befigd ror
tr ﬁﬁﬁ&ﬁbtﬁhpr% filaﬁlﬁilﬂpbl‘lﬁzkt is ABsMbld i Weh 05Y95 Wf&g%ﬁ‘h uses two
se uence e RNA | sequence transcribed fromthe

Ferant chnonaiagnaphicsstens, eormbiged weth Ripronadithje seppRKA

I-Ilke sequence and thus inhibits translation of the
ma . e .
o i T py it IRUEREHRr Blas R B0, AERC ¢ for prouction of
t oplasmidls dbregene thchgpyrupplicativns,dnisalsdursefiuy forirecoibénant protein
presence of the plasm d, because the plasm d provides
t hRIORLON. sequence that is conplenentary to the RNA
Il1-1ike sequence and therefore hybridizes to the

e gy re?@rﬁ% }écﬁﬁﬁﬁfah%mteﬁlﬁ‘ﬁl%dﬁétﬁ)ﬁeﬁ{ ﬁﬁlﬂ:lﬂl@ eany method may be
transl ation of the toxic prote

r eg:wldahatdnas pifovern esesfu}lioempr@smgmng of RmesRNAE colz in particular

e n bet ween. .t he of
OB CHER o METR S, B iy o b PnRed il 205 Batbs
d ep0g iThetteih nBpbe bBtaﬁfé& likthARBKREanip 197or partlally soluble
downstream the ribosomal binding site t he mar ker

geﬂléasg@@iu@m bodigy 4 by pearption (@nte mla;e Ms;mltgremmmumm éhe

gg{pdg 9{1 %ﬂd% %Ib\?té:lh't gaqfrﬂ):ﬁ g?é}?ra‘gfysgeﬁl ‘t?‘att&l (ifftlvatlons

andsmg)cérhpleﬁ,ts&hﬂleﬁ@dMnﬁiylﬂliwclmerdfaer gene nrust be such
t hat

In plasmid DNA production, usually plasmid DNA for gene therapy applications,
the gene of interest is not expressed in the bacterial host cell. In view of its
application in mammals, preferably in humans, where it is to be ultimately
expressed, the gene of interest is usually operably associated with a eukaryotic
promoter. In contrast, for recombinant production of proteins in E. coli, the gene of
interest is to be expressed in the host cell therefore under the control of a

prokaryotic promoter.



the plasm d-free host is able to translate the nmRNA;
whi ch neans that care nust be taken that the RNA

WO keobiok®ssequence does not interfere with ri boBCIEP2005/054450
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bi ndi ng and transl ation. AR22o0, the inserted RNA
Il1-1ike sequence nust be designed and positioned such
that it guarantees sufficient RNA-RNA interaction of
the conpl enentary sequences, so that when the plasnmd
is present, the RNA | transcribed therefrombinds to
t hEommlbihanttpeothmstroductian, the tvempromeftérs.diee tite premoter

i nhi ns |on ne. Ih|b|t|o

¢ nionoite Bg BBt aee o B pERRlS oo TingP hee o lerdhe, may
adyaairResmt | bﬂthg ls@¥e, hsi16ngdddstid iflReferchbe 660IRAhBEUikArERkpfession
where no plasmid, hence no RNA I, is present. Thus,

t hef ¢ither emd.al host is engi neered such that in the
absence of the ColEl -type plasmd the marker nmRNA is

tr 1ot .

con Bt Sk B Sty BB Bt B orlng Fme

c opgihtedrel lyved of prandcription, shepproamsesare Idnffdex’enatl;cagelatekial’referably,

sai.d MRNA encodes a toxic protein that partially or )

¢ oWﬁIPé‘PIEP“yf Fomtiodinesthe aarkes geng activetdhd siart of ilempntation
o@és@%ﬁﬂ grdﬁubés RYdtht¥ Gmlolifits P RN A YwhRile @1@%)9619&’& of the gene
sm d-fr hosts. For the purpose of the present

i noﬁmtemm 1s ratheostrangpnd taefi vatédsattacshioseni tim¢-heint dursreg fietragntation.

LR klle proridiers SEsSl Forhok the R ofBts? a e iarker gene,
t h&&?ﬁf&ﬁ%ﬁal@ﬁ&%s&@ﬁﬁ:h&ﬂat@ﬂéﬂﬁdié afifed\bd by 81@RAN iddacers.

rate here are two popul ations of cells, on

t héltgmetlvﬁmhanpd@n gend way be vnder o inducible argiethe genecof intgrest
B RS BB P el ey Mo g

t hWhibhHhe pafket géﬂled)nmddﬁ Lihtegfatod inhh@badtdtal hbstt genome and in

mar ker gene will increase to 99% of the population_ in

| eWhichihgmarkey senerconstaies is qontaineddnig plasrié or phageps described

I nyeRLI on, expression of the marker gene is regul ated

by an addi ti onal nmechani sm e.g. by induction. Since

in the case that the marker gene encodes a toxic

p r Wiﬁi negard e imiactiar ofifbe pronedersin 1t1m: zious phasds of ferrdentating, the

B8 B b6 Aok oL SR AR AR TR abdies: o whi ch

pr onot es MRNA transcription onI y upon addition of an

| NTHE Riventioring |t1%5gr€£t%dif§lﬁa&7th9tr ANepRdatddplasmids are devoid of
T7-pol ymerase produci ost, given that T7-pol ynerase
santieic f@@iﬁ‘ﬁn@l gepes mﬁgare ﬂrp@foms in agiditionde gere thawpi bl e
La

Al ?pé)?fr(]:g {mtaBlre f@kl%%%c&?o%ﬁ rfl’lérr\gﬂlgfé ?Aef abgél%g%tf gj?tg?l(r)]tlc

t hm'slstamcm génep wreqmrddmdésndm eqe fer thé gelﬁ[’atioﬁdifﬁ'mtnbinant

mechani sm e.g. an enzy e, which, after addition of a
s ubast sifagns that are intended for human and animal food production or for the

generation of recombinant plants.




nodi fies that substrate to a toxic substance. An
exanple is SacB fromBacillus subtilis. sacB encodes a

w@e@berestal | ed | evan sucrase. This protein tuPCEEP2005/054450
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sucrose into | evan, a substance that is toxic to

bacteria. The RNA I sequence of the Col El -type

plasm d represents an essential feature that

contributes to the advantages of the system It

provi des selection criteria for plasm d-bearing hosts

wi t hout the use of additional selection markers on the

plasm d, e.g. antibiotic resistance genes. Thus, the

in V| an _jnnovative system for

anp?1 %%et%cré&foglegqﬁ &1t on of Col E -type plasmds.In

enbodi nents of the invention, the follow ng conponents

ar Bigusef uPrinciple b6 RN A Bhlediafidvagrkthgine doaptregdlhti@nor silencing

depends on the host nachinery, ColEl -type plasm ds
ﬁ»\ pé ds wth a narrow host range. Replication is

& &d t GOmiruehior engipeerimgdosifellsct eri a such as

Sal nmonel l a and Kl ebsiella (Kues and Stahl, 1989).

Thig, 31 her ety AR R iA4tiBh RRIrinen®y wih f-‘n he& &aﬁs%nb&pt

it has the ability to replicate Col EIl plasmids.

Sui t abl e ¢mostrecteire t he wi dely used Escherichia Coli

strai ns Kl 2 or the B strain or related comercially

av ble I.1S T

Blﬁ A0 @’{‘Jﬁf{gﬁﬁfé’%ﬁﬂ%‘g‘%kfg% agdr‘%‘%@@v‘g%e qEL;p
2003) Preferred genetic features of the host cell are
nmuFgt 5onsGeiadovnrpegalation kffectinl tixtpabdehtd of pgBRB2Qual ity
or recovery of i ntact reconbi nant protein. Exanples of
desjr bIe tic traits ALE rec sen e of

ol oL GGt ralAion £ o Aot guman

endonucl ease | activity, which inproves the guality of

p! ﬁ%f‘? d npRiRdsER pﬁﬁeségglpgf Q{I@?g&% Rikin @erﬁiéhﬁ'ﬁo%ut

rane protease res I'ICtIOﬂ

thyla f certa uences hsdS ol i shed
r ok eV bibd oﬁarﬂwad B Eoh S FRahn SRk D00
the ex per icptageengfof effentishgen? POMONhe host strain
HVS174( DE3) (Novagen) was used, which contains the DE3
phRige9w t Rest hmstrm"t@fmndpmissbngGFP apalsyrregads trian essestial
genome ( Sidudi er and Moffatt, 1986). Another exanple
for a suitable host is HI\/5174( DE) pLysS, which

adﬁilgf h@naRLiE HY H&ﬁe @@Q&nﬁ%ﬁﬂ @égbﬂs@%@)}se&r‘a&t
carries twaﬁ Qﬁé ?%“b sozyme to decrease the
transcri pffohs ) §MoMfe T7-Pronoter in the
un-induced state. Particularly in the case of a |ethal
marker protein, it is desirable to avoid its
expressi on w thout induction.2. Constructs for

engi neering the host cells



The principle of a construct suitable for engineering

the host cells is shown in Fig. 2: A

WO 240602998501 ogous arns [H],

RNA |

t he conponents

pronot er + oper at oPCT/ERIDP5/054450

mar ker sequence (RNA2#I-1ike sequence),
gene [gene] (in the Exanples,
experinments) with a transcriptiona

mar ker
G-P was used in initial
term nator and the

Kan cassette (kananmycin resistance cassette containing
FLP reconbi nase recognition nmarker
selpuBrmmendes hand?,ibe oNganpcleotidesas showrein Tabbal awalsed:t i on
mar kers may be used) are cloned into the nmultiple

FRT,

cl anq site of a suitable vector,

ksrPf Thear fragnments for genonmic insertion are cut

the +/ -

e.g. pBluescript
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n‘lﬁc‘g%z? 1‘& CTACCAACTG
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present on a phage or a plasmd that is different from
a ColEl -type plasmd and that is conpatible with the

wWewhomed the invention in the sense that it POEEPI00$/054450
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i nfluence expression of théSmarker gene (and the gene
of interest). Exanples for suitable plasm ds or phages
are pACYCl84 (which is a derivative of mniplasmd

pl 5A; see Chang and Cohen, 1978), R -miniplasmds

(Di az and St audenbauer, 1982), Fl1 -based plasm ds or

f i Tehkehetdas phages (Lin, 1984) or the plasnmid pMVB67EH
(Frste et al_., 1986) that S used in the experinments

of the invention. Mre specifically, the el enments of
sUSESOIRNEYnsttimes ¢ deengeh gef i ned as f OSEQRWENCE 1

nol ogous drns |t s found in initial experinents of

the inventign that hagnol ogi ¢s of 30 bp on either side

of the8const|rligo-GiRe |28mex cil 8ACEATCIASHEAACANGAATTG 3¢
Red system (|Yu, f@000)|. Howeyer, since better results

alle obtained with [onger honologies, the arns are

preferably in the range of 50 - 400 bp. In the Exanple
honol ogous arns of 250 and 350 bp are used. 2.2.

Pr Sheolkgonutleptidesiof SEXQID NWEX: R end denontapringithetRNAder se
toxic.or lethal to the cel r.if, it-1S a repressor

¢ ol e EhRande i FisdSploy{ivish bng TirBics 0 EpOa

I eBin@ihghas, dnd thOREstb0 nGdledtiieh 6f M CTRH EDNALaRGATFied using
(eég. the Lac operator) that allow control of gene

ex

exphigonyrigptidepfcdHATIANQ Y and & andusedrfierdn ivitra sanseriptinn by T7
or K0P (RR Lol 51 Efnuc R G180 151 L iy oop 1

pr awdloep 2 (BRNYRD (&fuivalent tollP)Eig.t4)ethe bligpiueisotide of
(inhibited by tryptophan). the Plpronoter (wth C

r epFRIDING): 3 icontgins dogp Z,e (egpyalenida Ihindite. Ri ng t he

| ac operator, addition of IPTG (isopropyl

t hpRgahREPRECSE SED BN 3 £idd ark RLUER anBlif) RRA-2€110 bp) from
operon) or lactose are used to activate the marker
geaEolBAplasmid and e ichiporaty thedi promotas dor i avdfreiramscrptéon.

ab to sur.vive. W ihd i on, but di

o abfepSisteides & S sto! e a8 doed s agity KRN oo from o
of CbIRI Slasi§i0 An@ XPMeSHoe the T (Hbibier FRGH VAR] BarREMERInET

i ke the arabi nose-inducible PBAD pronoter (Guzman et

al Oligamwiotides ¢fr QR IMANG: LansdR areplsparsed ounradudePDNAdor the

canret VLol (R Rh M ORRIE A T8) pBE1AE B bl Nogprive

gedshtiod iswfraihdid of theprédnUluorescHritPasieRIMBRNA dshicRedwith the T7
with a gene that is non-toxic (e.g. a reporter gene)
or promoter and a ribosomal binding site.

Example 1
Hybridization experiments with iz vivo transcribed constructs

In order to chose the desired length and position of the sequence complementary to
RNA I (the RNA II-like sequence), within the mRNA molecule the translation of

which is to be inhibited by hybridization, in vitro antisense experiments are carried



only toxic under defined conditions, e.g. the Bacillus
subtilis sacB gene. SacB is only toxic to E. coli when

WG aw603®8F s present.. The pronoter i s chosen i PCT/EP2005/054450
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coordination with the effe@é of the marker gene
product and the required efficiency of down-regul ation
or silencing effect of RNA Il . For exanple, for a
construct containing a non-toxic or |ess toxic marker
gene, a stronger pronoter is desirable. 2.3. RNA
I | ouiti R&Psbyhlr@ﬁ @éRM Ridadiffeteatsynthetic RNds andtaRIWAIL are

.. e |nh| RNA |I1-1ike sequences that are

?%] ﬁﬁi&1 (10-555 nt) have to be

present ed upstream of the marker gene, together with a
ri o fasend)aftfiorglysdesignéSUFRobah @y the @ﬁﬂmemnmt naike
IS upstream downstream or_ enbedded within said

| | sqquRRCeAE} anpsEbedIn; viso amshingubated Wik incyite t{asmrlbﬁéﬂ?é% L
R Pidonts bE0Rd B nBE RN A5 ANa B RIR YO ©

site, that serves to bind to ribosonal RNA and t hereby
br SyrgbetidRNAs RN Aneandcyhthetic oortsiratts erithARMNAAT bairgimstructures at
nRNA, \Wen | ocat ed stream of the J-Lik
o ot EnohAE OBy ah v 0 seintion Y maeTts, TATHh 7
n U\Ha%@éri;ﬁi%ﬁ mﬁ%ﬁ%ﬁ@) @02, d108p bPRAALatPRN AN BRdhStroin
to 15 bp, e.g. bp, upstream of the ATG start codon
of pBRéZme ked ogmclephdqsr(ehmeleoh@ﬂs SEQ D d¥¥rieand 2) obtained

e ot RbioR ¢ wRPREC IR netk ' Rer € B, PRt DAFE BB e i
bevitlasfmb@iptiodch that only the stemregion is altered,

| oop structures and preferably the whol esecondary

structure should stay intact in order_to allow .
ant P yeRYRMWAanG RN Largst infeteptionsags] shiftepstimgnts grp earried

a ki t ides a

o S0 EAIGRBTPlexcy AR TR aph Rl relRBL C2° Phe
construct results in a fusion product conprising the
maRNgYs wehemd:@pamtﬂy, rpeioRméhyblridizja‘aien Seduaedé mmrthick, 5% (w/v)

t-h nb the RNA IlL-lik
BT B ) e T i T PR rgacia)
St 86JledRHR ve dolt WwaRPAMe3arhihS bhfféhis €€ THE-bbhife &hmns
ossible to allow translation, e.g. 15 to 20
(1 (pPJ{O chwnh

&é) dOgnMrhasicnstdysentaining 3 nMMﬁﬁllz Brinds| precptain

) Hite AR e o SRR AN P T et
fusing the RNA I1-1i ke sequence and the marker gene,

t hWHshis0Int of GFP sRNAdAcladmgRBRand sams bédonowiah dnd without

coupl ed with the_ marker gene. To
AlI sequences at the beginning of the transcripts are incubated with RNALI, the

results shown in Fig. 3 are obtained.

Gel 1 of Fig. 3 shows positive (RNAII108 nt, corresponding to the complete RNAI
sequence and negative control. If a reaction has occurred between the two RNAs,

the (marked) RNAI band appears weaker, because it is retarded.



achieve this, by way of exanple, a construct may be
used that starts with a start ATG followed by the RNA

WO beobiok®ssequence, a further ribosone bindi ng BCT/BP2085/054450
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sequence which represents &@n overlap between a stop
and a start codon, e.g. TGATG and the marker
sequence. In this case the marker gene is only
transl ated when the RNA I1-1i ke sequence has been
transl ated before and separately fromthe marker gene.
Th&ehbvant age of this set up is that protein fusion to
t he neg. kentrgd ®MAi s not required. This approach
pr v RURE £ hey. opittdd RNA separate transl ation, which may
be3brr{igl,al for some marker proteins, e.g. in the
cageRNASORNAL '\&&rﬁﬁ %Jn'oi‘ﬁ) inB&vafieh (3 #ix €ssor. Since
even S|ngle RNAT stem | oops form ki ssi ng
ﬁfﬁﬁfh 91b Gregorian, 1995), it has to

be ensured | east a single loop is formed. In
any case, both requirenments, i.e. on the one hand

tion of the ma .In spite of inserted
I og mlﬁ?qgig%slgﬁ&?m ?ﬁ’apﬂ’é ﬂ%\) r hand, efficient
RNA- RNA aftd e reaction between the inserted | oop
st/ uBNfe of the RNA I11ike sequence and the
conplenmentary RNA | on the plasmd are fulfilled. The
interaction between RNA | and the marker nmRNA that

contains the RNA I llike sequence has the purpose to
n i1BoSA
ab@ki@setlz Eg?%ans {Slsté)B%nEIB ﬁlﬁﬁﬁﬁ%)ﬁrls 8%%“% (XVh ¢

aninicnbhmd witk apransavipe car(‘ying ond RNAlIhto,op,aI wdry meak reactidiyis seen,
ter) and .aft uction (e.qg. g PTG | actose

ar %{ 8% Bfansé%fr\@%é F"&‘h agps g%u‘fecf‘ R&vactghe i s

down-regul at ed, whenever sufficient RNA I is produced

fromthe plasmd' s origin of replication. Preferably,

t he marker gene encodes a lethal protein or a toxic

protein that inhibits cell growth at |east to a

cebebln extent (as defined above); in this case,

exPpr Bd\lon results in cell death or decreased cel

gr SWRINNAT (MRNADE o2y r ee cel | s), whereas

dovm RNeJUHRNAIDIgopoendey cell-growth (in

pl asm d-bearing cells). Alternatively to marker genes

t hBbopGFP@arled)) BROW 4 slightlyGrvdakeiicd RISA ItHagd eamijsaed gemhe
may encode any protein the exafession of which is to

en‘?@b‘ﬁ? genieel, d&l?qrwg Lpoplit 518 (gt Qshays @ dramaticidgerease in the
VmﬁWFBanﬁufnﬁﬂﬁﬁn %dhnqas bﬁyilqg&gg Ea‘ﬁg '];lﬁ%d?tﬁ @ﬁ%\i}f{lﬁngt RNA-

be a reporter gen escr
syRN&nintdradtion vpt}eﬁle mtesem’oemftonlymnel?wp is,effidienth i s
nornally responsi bl e for down- regulation of plasnid

[ication cts as ene:s C whil e | |b tio
of Lpatfinsitpsts et Bilts BR80T ol ngotile o ftgsl - et a
SykadR - drb loREE ERODMNIBETRI @Ad pBRIGSdriHtIT KS+ and tested for GFP
expression. Since interaction of RNA I with a marker containing two hairpin loops
is stronger, this construct is considered the favorite candidate for the in vivo

experiments.



in an increase of plasmd replication, which is
beneficial for survival of the bacterial host cells.

wQ2abs/odmBker Gene RNA | -nedi at ed down-regul at i PCT/BP20051€54450
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mar ker gene, which is a key8feature of the invention,
can be applied to any gene the expression of which,
for any given purpose, is to be regul ated. According
to a first aspect, RNA |I-nedi ated down-regul ation is
useful for marker genes that are conditionally I ethal
t oExdmpla@st (e.g. see Davison, 2002, for review).
Exanpl es for marker genes that are toxic per se and
suitable in. th ese i nvent i .are. genes encodi ng
r e% YT Slsg’ﬁtontﬁéléges%?r}%sgio% .a%?,\%eﬁ??lféngmgest riction
endonucl ease originating from Chlorella virus PBCV-1;
ZhEne edbnsitucts td BO &xted Rsithiat ofielo tivoRIA Thktem 1868%)re cloned into
genes encoding toxins that interact with protejns,

e. 4! SPTPS|ONFFIgr-megendary staicies angrrrape Joldingssf thoirenseept are
2| SOy o bRy S5 RGARIER I, o VBRI g

whpohedure; sby Zdleqyr 1999).i I tlof ekpeviment, aarexpeseon vedtor with a

tein i | wt h) : di ' th
PO O teamder pote USRS HiE Fdine & i o58)s eimmatrerd
et yglful to 88 EnveArRRY A E%g&‘:illggilsacﬁior%%%)in 1165414580 284 t(lﬁaetermine

al., 1993, Klentmet al., ), relF (Knudsen et al.,
199BytherfeRRB sxpriagsioneis banppersd g thdpresence af additianat sequenges in

the ccd e (Bernard and .Couturier,..19 t hat
&R, SERE chBSR b vied thi s Envicpredd ph B tmportant
F- pdiag Bbchubd aJfictal §dyReldddanly s2d st@siie 6 Bt near the
Bacillus Subtilis é&g@set al., 1983); or genes that

entiberomal agk euplly 8 Of peen cappletelyjighibip genpeexpression

ba ' e - +Fl&oryCrozat et al., 1993). Wen
usﬁ%g@%&)’a’gggée’r%gg@}l?’ @%’ssent ial that their

expression can be nodul ated by an induci bl e pronoter.
ThBssedronrth¢ ssultustained witk tlaechative RMA laels (sele ikaotpler 1), tved
provi de essi n induction, sufficient to .

" nfistans o GFP HRL R TiHkesROTEse b PaSITHFSY @ﬂgsi)t Bwpdifferent
| NRRACH AR @RACASHE Mseltdl dfifeith OF BRUGFPYGHAL QRYuBhcs, under
given by Rawlings, 1999. In certain enbodi nents, the
maedngrol gbthe T7oprembter ardilat opematpenes encodi ng

restriction nucl eases, streptavidin or genes that have

2o BEEh 5% i B bR P85 Brn R NGt Bl ana

pr Ba@HI-GREP-ft(fdr ik séjuch@Xisée Patile SR The TIUGO® Prdnoter - with
toxic effect upon its expression, but a repressor
pr #Rdyihei iRAYAH deapsfRBS combinations - is fully synthesized on primers

(HindIII-T7GFP-back) and together with BamHI-GFP-for used to amplify gfp or

synthesized on oligos (T7al3-oligo and T7L12ras —oligo) and fused to the
amplified gfp by Nhel restriction site. The whole fragment is cloned into
pMMBG67EH by BamHI and HindIII restriction (for primers and oligos see
Table 2).



repressing the transcription of a gene that is
essential for growh of said bacterial cell. In this
werioen2gyent of the invention, RNA | -nediated PCT/EP2005/054450

down-regul ation in the pregence of the plasmd affects

the repress

and its interaction with the repressor

I1-1ike seq

or. This neans that t

uence) leads to inhib

he presence of RNA |
MRNA (t he RNA
ition of the repressor

and thus to activation or up-regulation of an
es¥ahle Labelgaekconsiruetst he ef fect that growth of the
cells only occurs in the presence of the replicating

plasm d. In

this enbodi nent, the

pronpter of an

e
s
pi
(

omot8r is
cont ai ni ng

iSEQ INQe €

ne i s PrimiéfOligo by pr

r epl a¥led-GlP-backonpl €
anoper at or sequence)

ovi di ng aSkqueliceg DNA
|

e, GATIGA D) 6T ML eAAA

GuALash @A) GBat the

e
C4

presBed r
an bind to

&Pr eSSMILQFPifes €. J

that operator, there

ST GAT GEpk #6€XOTTA TTT
YTA TA G ITNOBS

t
€5
I
i1
th
e,
th
G

anscri pti
ssential g

s specifi
ne transcr
g.
ne sequenc
| hert and

Ppressor. ).

t he | ag

Qg
S

n and regul ati ng exp
ne, e.g. nmurA (by ex
The operator is a DNgp
r epr e¥g48-obigo enhanc
ption of the adjacen
operator located in

G
I

(S
Maxam 107?\ or der i MM

TGGAATTGT GAGCGGATAA

rs¥AM PACt GAC TCA CTA
PregsGas RAT TGTTGAG CGG
&e& ﬁ”ﬁ& T et et TAG

R
A»j% (AJIFA CﬁfpgTG 3

al .12 197
esent in

et
P

]
t

) - Nhe-Amn@@ﬁ,oror gen
he wi |l d-type host, i

&' WG EGoGCT MGCHEAT
GEN A TeFCEHGCHtCTG TG 3°

pnonelunde
g.
owt h cond
After induc
expressed,

operator w
gene or the
i mhi bits ex

o[
e,

af

Whenever t he
RNA |

t he host,

the T7,

the control of an i
the lac or the tac
tions, the repressor
i on, . LPTG t
i nds 1%1?7?3 -89 £ ci
hin the pronoter reg
artificially inserte
ression of the respe

r

[

t
o
t

s

i s produced whic

AUTAIN ETACOBNE@ITCA CTA
TrAGUGEG: AWTIRGTNGARCGG
ABA n&@AGAWG@@@dCAA CAA

eRA%‘Sé C&C TAC CAG

T TqC CTC
%@G

CTG
ATG

nI asnm d pr pqpnt
h can bi nd to t he

Ln

Ee@gﬁ§§&a.nRNA, whi ch had been nodified accordingly.

t he

translation of the

this RNA-RNA interactiaon,

r e SEHINQ: i nhi Birimer/Qligerl ogousl y t o aBEQUMENEEL oxi ¢
mar kerl4rot gi n). Gapsgepest |y, tie aTEEMTEl GGEheAGC CAT
ptoduct can |be produced and the |&TGITARITATAITC OTIbE 8¢
amd grpsv. I essence, In this enpdgENtGATe ADaSt €TTATAA
host conpri ges, besides the RNA |

of its esserntials genes (as natur #Aﬁykféﬁﬁggéggg@wi%&eigi
bacteri al HindIII-T7GFP-back

ATT CCC CTC TAG AAA TAA
TTT TGT TTA ACT TTA AGA
AGG AGA TAT ACA TAT GGC

TAG CAA AGG AGA AG 3¢

16 HindITL-T7-back 5‘GAT GAT AAG CTT TAA TAC
GAC TCA CTA TAG GG 3

17 Xhol-T7term-for 5" GAT GAT CTC GAG CAA
AAA ACC CCT CAA GAC C 3’

18 EcoRL-T7term-for 5" AGT AGT GAA TTC CAA

AAAACCCCTCAAGACCY




genone) under the control of an inducible pronoter
(whi ch has been engineered into the genone to nodify

worqocpe®Ber ably conpl etely replace the nat ur al PEI/EP2005/054450
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occurring pronoter of the é&8sential gene). The

pronoter region controlling the essential gene al so
contains a DNA sequence (operator) that is recognized

and specifically bound by said repressor protein. The
repressor gene, which is engineered into the bacteria

c thwmtmcts e doned intodhe pMMB@BiH vedtorth canfifom Gdrdi expression

f h g
ot uF P T sSenh I proatrBy o e BO T Binding ey Borh
I né’diﬁtrﬁét@pﬁﬂ%@@GFB' bilRgpREdIGH isERHEFcaRilP 1dWRRWE chii ﬁ’e& fea

literature, e. from Gerdes et al., 2002 and 2003
an@prfstrmhmﬁ@up ipjaops. ThegWolsenstrucissire clonedinie veator

?Rl%? %Wntﬁmmg r?he Tn7 homolo 1es g}ld} 5 (91 Xcm re51sta15ce gene,

e grhlchseivesl ﬁylselbawq a’y}mtsis eheasleve( the e@acltyeé Intehrate sheodhtire
proteins like ftsQ ftsA ftsZ, DNA pol ynerase |]I
aI easetispiothe chrameggme. thhe AFReasseties, §reAn§em§ onjthgkastatial
{i’rfrgﬁllBsé?héa desSriRdb3Pser | Posomal protein S2), |yt B
reg at or etc. Arepressor is a protein that
b| nds to an operator | ocat ed W|th| n the pronoter of an

el 2o soRAreR s P BB BV ARGl pnserted on the
? ARSI TADES) | CashdiRs 6ra§ BIMIS 1 W(EET; )’I%}Fi’fﬁsts he)
racyclin repressor (tet) protein T

r e M SI7T46DEI AT BGHPt+ Bl 1eind ALl HMS 1y746[f)E$)§f7i1éZd:a}sﬁFPrFeISI3
resi stance determ nants in G amnegative bacteria and
binds to tetracyclin (Beck, et al., 1982; Postle et

al As TYRBIGTP bh® TN 2RkGPRaRow EHTeSSBSssioh fhen cYdheé nto

binds to the operator of the trp ogeron whi ch

c onmfﬂﬁémmeth@se;ﬁgsp@pmmcass@@y neh¢37GFB apa negattysicerirolet are

a

or el e RAGER S nbsol o REPIBLEY © BB a5 et or

a snxtssﬁ@rRNAI tThieohstiueg aredlohedbinto mctdrhﬂlmvhptdnmﬂ by
ronoter, which i s _inducihble by |IPTG

?jgewtsﬁ gﬂflél ?ﬁmﬂﬁgdest@qm siteg.ylhenfiomplegieoars paplifipsRem
' nﬁugwlbimdqv%@@g BRRfes v%%%%ﬁcrﬁtl\lo@f Tn7/193R an(PE RITaf-for

copper i nduci ronoters and Brown, 1997
t hfor demetagydndmsl pimdrk XhohRi awal-hank andleanHT-&mfeshmnology 2

was chosen t h essor . gene,
O Chrimer scges saschabt3), Eoribh bomrit Eolpoe tseette, which
es §dsi B sdhafibR of abstgﬁlaﬁha%% Sfiné tdseditehtepPfed RGBT

| PTG For |\r;£eemsnt ation of the repressor gene
apghromosome, Ec;qklﬁ’ragme@aﬁgmtnwlémtaﬁ@s Thadd Temainator is

i nse d, in the bacterial ro sane

exBBPH e amsRPreRgs Repharcil R EY BRRee Rp0r Frigr-forgnd BeoR-

Ser7 @dmcRASTABIE L5 ThE BRfite PREnEdSHE igkSted BRNoSEINGEK pril for the
cassette and by Alw44lI for the digestion of the plasmid backbone. The gel purified

linear cassette is inserted on the bacterial chromosome of MG1655 carrying the
Red Helper plasmid pKD46. The chromosomal section carrying the inserted
fragment is transferred to HMS174(DE3) by P1 transduction.

Correct insertion of the expression cassettes is confirmed by PCR (external primers

(Table 3) and internal primers).



repl ace (or nodify) pronoters of specific essenti al
genes on the genone. The second type of cassettes

W@ e00sm2|85 t est constructs enpl oyi ng GFP as a SPCT/BBEN&054450
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for an essential gene to pBbvi de proof of concept. The
aimof the experinments using theG-P test constructs is
to evaluate regul atory cascades, pronoter strengths
and thus adjustnment of all interacting conponents of
the system Thus, in another enbodi nent, the marker
geteble §: Brimeysdot En7 sjterfor steains [Sehd8dil mgd &3 (G een

Fl uorescent Protein), hSOD (human super oxi de

di snut ase), CAT (chl oranpheni col acetyl transferase) or
| UcSEQ H3™O:A |r epor Peim@ene i $ useful i nSedudncyati on
processes—whereveri-nformation—onthe presence or
absencel®df a Col Hotl-En/ifebatkas P d GAT §/b§GCG GEC HC h TTG
plasm d copy nunber is needed.|C8eGTEOBACEN3] s
particu2@rly usefpdrivben sy nedt GADIGHT0GASS T GMTAT &TT
be optim zed With regard t 0 COMTTAUADICAA ACA TCHPG 3°

niinber -21A fepC”ﬁfl gc/}( allsoGgser \GARSCPC SGAGOGEA TCC
of a toxic marlker gene an mﬁmgrqu;@l?@gg)\@cy

et 1 Gual |ty Jof "BRUIVUERS 1. AEﬁ;f szégg}gg%cg TGA AGA

At 1 fhnlr

g’:ne rSNUI AT I “ CII\JI LIL} (. LI AL

dTect Th o 1 0o o T/ kEnSgone |51 ACSIGGE GOAKYGOUMG G 3
the Tungfionallity L rucis, | T ;
engi neering a bactTg7|/a%ﬁ%st >§cﬂ8§h(g§82§(%$gg§é§%?cg3

toxi c marker gene can by regulated by a Col El -type
pl asm d, the reporter gene ,,green fluorescent
protein"” (GFP) served as a nodel in the initial

eX A8 chivRitsSmef inkd¥Bon SIKEIHTNG s chdden [RBoYand Cra1 , 2000), which is
aut o-fl uorescence (Tsien, 1998) G-P waS consi ered

s upituabsiden the mapbending regionfhetwaen Lgeneswmé' ané phoSiwithin the

l i al .
o Bt BB T i RS lonl e ik e refons o s,
t h@arEefifs@dnal RARInARY iPRpRdeEPy H@RANte. TTatan8 RB&orkeky ch
é‘?ﬁk‘)e an ene of interest that is intended to be

enstrgted that hamelagiesef 4P e arpwiffieient for integngioncad lingar
S uﬁrg%r%lgﬁg 1ntt(!>1 ﬁlesc ék%ﬁqe?%%q thlp gZJOBﬁhKFlﬁ‘etjtér T gﬁﬁs e er]otai?ed

ce 1S opera assocCl a evan

getvith I@ﬁgeﬁlhsmbiobtbd, they are@xteddedol 360 bptcmp:&le rsidmsmlmo rop on the
the present inventjon, all ColEl -type g sm ds wt

£ natheT side s HMRUAHDTrRualors nof apers to b uble Tardiget Htcgration of

no I
o PRy GRS ) M pon s
abBll eransdapnicﬂs‘én reoimbésand éhmmﬁmhal(sewﬁn is trapefenpédaimtn ds

2SR Bebfafs Stise R A BeBhAALHR R - P !

HMS174(DE3)T7GFP =IS11 and HMS174(DE3)T7112rasGFP = IS13 contain
GFP under control of the T7 promoter with or without an RNA II loop structure,

0-

respectively. Correct insertion of the expression cassettes is confirmed by PCR.
The obtained strains are designated I) IS5, II) IS11 and IIT) IS13 and tested for GFP
expression and RNAI-mediated gene silencing effect in shake flask experiments.
For shake flasks experiments, overnight cultures are diluted 1:100 and grown until
ODgg ~0.5. Then IPTG is added for induction. Fluorescence is measured by the
microplate reader SPECTRAmax GeminiXS and software, SOFTmax Pro



commonl y used and commerci ally avail abl e cl oni ng
vehi cl es such as pBR322 and rel ated vectors, the pUC

wW@b@siews; the pET plasm ds and the pBl uescri pPCT/EP2005/054450
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vectors. No antibiotic resi3gtance genes need to be

included in the plasm d sequence. As essentia

el ements, the plasmd basically only contains the

Col El origin of replication and the gene expression

cassette carrying the gene of interest. The gene of

i n(Moleculadevides) gflexsitation arayelength#88 mm and efnigsionl SHhnmhwith a

of aﬁ&hk ation; the inventionis not limted in

g Spect to the gene of interest, e.g. a

therapeutlc gene. For gene therapy applications, the

geDetebHon @IEGEPJ Wlt&i@n&l vAfDacindh@ibntwitlaIP TS KledwsQd ¢l6ar gene
pronot er, the CW pronoter. %%ication of the

i nSilaREing ¢! eqtf@hq@rr&%?r?@ i presenti(Big. & Bleshivg dewen 3Bl i n

st Qyzc}ﬁesgfonttﬂﬁsgrl antlefﬁlﬂﬁ Bﬁtot’ R0 exE%%ﬁoxﬁ ﬁrhtﬁé &s%‘lﬁ shows

production and for pro u0|ng rec I nant pro

Selighed GEP pxpressivesanilar sigreficann perid silencihg pﬂ)bd#\pi‘awding eeidence

de cribed that are useful for applying the present
heyrsanceph s WakiBds for pl asm d DNA producti on

dlffer with regard to the | evel of control inposed

UPGYheh 8 RAGA ELROSEGL E‘&:erlyﬁi%ﬁélﬂﬁsfﬁﬁf)ﬁfeﬁmt(fﬁﬁe GRPLIRBGR gene

fermentation: For ]DNA production”on a | aboratory

scsileacing s d¢tﬁ<‘cted@hgcﬁ‘) pI asm d-bearing cells in shake

flasks is the sinplest nmethod (O Kennedy et al., 2003;

Rejdy kai n ;. US
E%EISI 5 %ﬁ?ﬂnﬁé ng %ﬂ%&%@ ae%“%ﬂﬁ%ﬁ’}éfnegepﬁ 2 as m ds,

t hpMM]B 6K and PBRB24, ttd \ﬂ@dckd’oﬂ uhdesirdd iatektioh Bémaﬁ @lasmid and

in so-called "batch fermentations”, in

n UEFTIOBHE Sengr EPFSEON fiig- @k Ittis foupd @M ﬁPlYgW%F:*Pth? H?FMBNA
f(fﬁt{uflé HRENA fIlePﬁ?%‘?@eﬂjc\érahﬁq (gﬂ'tf gr S e used that %oes not

tivations o ype nmay out
C utdntaie hnnﬂl@oumsdqaéﬂdemg) the cassbtteech the@epbres, e.g. the T7 promoter

deé?é PSR, B o3RRG PTG Teo b 0% R EaAYq ifforonce
t bé&lyeen ASHP Gnd ARSI dHiNEHR %&Qﬁ@&se 'r@tcﬁoﬁ' Shed ﬁﬁn@ BﬁR“é\@

02/064752 Al ternatively, synthetic nmedia my be used
f orelgg@hplagmivld tioat arertypicaldy ustdfin gent therapyir e nedi a t hat
are specificall y desi gned for pDNA production (Wang et

2 Eig. 3o HOCRAPRTSE A e P T RS WA W IPHBR 2.

WhRENODNGe FlnorBdchce) Uhild et to Ogtlﬁdl phdigydTh@inchRase of GFP
cul.ture by feeding )y using a_feed-back

t Ll
c oflBergsceneyis pbswdogﬂ% g%ﬁlgﬁ@g nterealy of §.5hesr der to

control a process paraneter at a defined set point.

Fepfl: BIRbwERRERls bFRSRAS sk 8Shdrimdn® WHE #S5 containing various
plasmids. pBR322 and related plasmids (as used in gene therapy applications)

show no interference between host and plasmid.



to cell activities throughout fernentation. Control
paraneters which may be used for feed-back control of

wo esoamee98 | ons i ncl ude pH val ue, on |ine nmeasuPEERI0F/054450
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density or dissol ved oxygesd3tension (DOT). A feed-back
algorithmfor controlling the dissol ved oxygen tension
at a defined set point by the feeding rate was
described in WO 99/61633. Anot her, nore conpl ex

al gorithm uses both the DOT and the pH val ue as
cobxampledar anmet ers for a feed-back cultivation nethod
(US 5,955,323 ; Chen et al., 1997). Another feeding
node s ed h ' i um
o R aRPsah SheRtRP e lloriog TR B ol g rave 15
controll ed based on a desired specific growh rate

m Ve G640 nsd8 11 ehd<ESIneel\analyzed duringQDRddashrfedeentation

nmet hods that use_an exponenti al_ fed-batch %rocess for
pl BOReS, Wil apd watheyt tb%preﬁeawr: Phplasaid pipR322; dglple 4 summarizes

de |
teﬁn%ergt b@%gﬁft {rﬁgﬂ ab| e en %Jnfggﬁngﬁ%t ot VE%CB Stralél is grown either
r ejnl the atesenve oAbbeencaofi pBR322.t he i nventi on may be
appl ied in a process for producing plasmd DNA in

ich E._coli |Is are first grown in a pre culture
an@alslﬁﬂs]é%@ﬁ?}}%np@?tﬁ%‘?ﬂsed inanmin culture, the main
cWture being a fed-batch process conprising a batch
ph deepeeimend (f eedi nngStzsmamThe cul thB3ﬂ23d a of the
batch phase |and the cul ture nedi um added during the
f eedi Agiphagde are chergrlal |y defined, -and the culture
medi um of the feeding phase contains a growh-limting
sybstnabe ard is addeg gt a feeding rate that follows
alpre- efi ned exponenti a function, thereby
comtT rg [the speC|[[ growm it rate at—a pre-defined
val ue’\Wien tlhe marker %gne i s under the control of an

| heluei-bl-e—prorpter—theinducer—n ed to the
bat chA®* t hd begi nni ngSand/ or pul $se-wi'se (both in a
batch and id fed-batch cultivations). During the feed

phase, the inducer may be added pul sewi se or
continuously. At the end of the fernmentation process,
t halldeld cultivatiohshomsverd simithr treedpfoasniint sitald such as CO,, O,

i sol ated and, purified di ng t processes known in
t higasg consugnpgion of capacHy a%cf E‘S%BTSSH tatal APy eRish e Hrgyvery

g eg Jﬁ?f Bf f% yﬁlQﬁ Q%t‘/?ﬂf)fi’ﬂﬁé’ cal@fad8 Sfcah B8 Shdwh MFi igs, Ta

using two chronmatographic steps, i-
anamh’r’h) ﬁ ig ﬂa ishowgebaditer ardtyogass BPMpsartd@FP expmessenayf ISthw1th

aceev iRy P rsnge SERB AL MRl e otd PORER a0GeRu Fosh
MBfuesthiés the TS Edrkdenttiion s @RSiEdall) Aecrease@hen pBR322 is

03/ 051483, whi ch uses two
present (50%) The curve progression of GFP measurements strongly indicates

inhibition of GFP translation by the plasmid’s presence, hence, its replication, and
confirms the expectation that RNA I and the modified mRNA of GFP interact,
thereby hampering translation (Fig. 7a). In order to rule out that pPBR322 has an
effect on recombinant protein expression per se, further fed-batch experiments are
carried out using IS5, again with or without plasmid propagation. As is shown in
Fig. 7b, there is no difference in GFP expression or cellular growth: whether
pBR322 is present in the host or not, no influence on transcription nor translation

of GFP can be detected. In these experiments the overall GFP expression is much



di fferent chronmat ographic steps, conbined with a
nmonol i thic support. In addition to applying the
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of plasm ds for gene therapgy applications, it is also
useful for reconbi nant protein production. Wth regard
to reconbi nant protein production, in principle, any
nmet hod nmay be used that has proven useful for
expressing a gene of interest in E. coli, in
pahighenthan whemstrain Coll16b usqdp éuq)tomidnt(iwelatim of the native
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pePBRB2&wineeseplad BYs, fitrasmbig slemienyteatorehit ugingQEP @8 a surrogate for a
) FERLARAY, e IR NBE) S UECR SRR o o

pr suppeds atarked geied éygpr@;b@ﬁm d DNA for gene therapy
applications, the gene of interest is not expressed in
the bacterial host cell. In view of its application in
mammal s, preferably in humans, where it is to be
ultimately expressed, the gene of interest is usually
OPRkARHI¥ 4aSssoci ated with a eukaryotic pronoter. In
contrast, for reconbinant production of proteins in E
coli, the gene of interest is to be expressed in the
hoYse eks repraseardpoiegulating thererpregtion phan essertiapgasiear yot i ¢
pronnter For reconbi nant protein production, the two

t [ th k
L sl SR ig) 10 L o

|nterest may be different or the sane, as long as no
i NThe fiest esrsemab @eny 1© tteheﬂtedhssﬂapr(m eteal D2OGA) tha gofe foir teer

one. _Advant ageously, since eir actl
 nBEpisTan emgoPeniidhte, tateriaf i ok Hhsuf ol ghepmosome,

| eye) b paﬁa%ﬁlrth@ ;ps@ntsféﬂ@%mpmwl YpStréth ehedid4- mgénvé The
regul ated. Preferably, "the pronoter "controlling the

matvikegengears iransegbéd/divengentheanskpromotsts dm@otfoarﬁmm {Thisiipan
process.and e;oducgf nDde% anmou
(] f ()

t hESETEBY D P8t AR Hcqayg WFSFSSE{I“% ¢ Ett%P r%‘P?‘beﬁgent“ely

angh@rplavéd BflaindaciblRYrmotet Tt RQPELifi6l @riatthosen repressor.
fermentation. If inducible pronoters are used for both

t h@hm abfl 98P descabed aﬁ@ndﬂh@aﬂu Aechal moutprg streinayhigh Bas the map
g?}] lc\()n ﬁlg Gik ;kp?ﬁ)tetr th rr?apt #ﬁﬁ&%g g §’7 915’ chromosomal
eren cers erna \E e er

besamdle is raplacefmhmtﬁhmg aredn&ﬁwprogmt@s aﬁhdngteealewsa)nﬂ@r a
constitutive %rom)ter or vice versa. This applies
boSiFeumenhRAsHbiestransCripts S the SRROME twe éﬁ@n&%ﬁ@%ﬁ&m} s

| NESARLRETI Gnd 78 FRACHRA oPRSH (B98I B AMH817are added to the

integration cassette.

The second gene that is tested is mur4 (Brown et al, 1995), which has been
described as an essential E. coli gene. The gene murA4 encoding the enzyme
UDP-N-acetylglucosamine enolpyruvyl transferase for the first committed step of
bacterial cell wall biosynthesis, is situated on the E. coli chromosome at 69.3 min
Herring and Blattner compared death curves of several conditional lethal amber

mutants in their publication (Herring and Blattner, 2004), amongst others also those



whi ch the marker gene construct is contained in a
pl asm d or phage, as descri bed above. Wth regard to

w0 paaor998h of the pronoter in the various phaseCT/BP2005/054450
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fermentation, the principl &described above for
pl asm d DNA production applies. The invention has the
great advantage that all replicated plasm ds are
devoid of antibiotic resistance genes and are
therefore, in addition to gene therapy applications,
s uof ralgp end murfamutaanpqo But of 4lbthe nfusationk raind tihfar diesoost e of
|ot resis qui.red or desirabl

o bctiride] iR pnE W A R Rt BT oo,
that are i ntended for human and ani mal food production
Or Fig0B shdi@s e ?ﬁh&bleﬁiﬁf aQon§t@&D BiNed dntanRbentisl. gBhé Ghcluding
description of the Figures: Fig. 1: Principle of RNA
| - FRPlAcemery Qfﬁﬁsr@é‘ﬁalggéﬂ%l)ﬂmﬁ’ﬁerr egul ation or silencing
Fig. 2: Construct for engineering host cells Fig. 3:
Results from hybridi zation experinents wth in vivo
t r Thes constrads @rgehomat integragion 4re clGosdsihtonat tor pBhieacript KB+

o SRR 85hF bppolog oA QU R BgR RSP ME 1655
6: ccﬁ&%ﬁ_@s g«xﬂﬂ’?élir%? ghﬁg SR n%fgl St / Nf)tl\fﬁ‘a{ 19852k Bh@ XML _ﬁlagZ-back/

Fig. 7: n/ suppressi on of ker gene durin
f eKpelmap2-6or 67 the ndap Hemiologipd amdqirlmerqmrs Saclemnutysls uat / Hotl-

an esg t| aI (g[ | nCl#‘gagl{llgé{mil acgggnt {ﬂ?ftl?eesﬁrégfgﬁi)ﬁlalogies
GF&O nﬁelss}éﬁﬁéiﬁ@é feable®). TRSRRhétlt cORARINE We 1ak®se promoter
Resul from shake f| ask ‘experiments with test

coprt mmtgr (ptese istaseplified dranh memwﬁﬁyg%mBanl-placo-

Ta%}}}f(l a%ﬁ%\?‘oéf" é foértl%fs g flegﬁ))g Itldlaﬁe %}%c&ymﬂrangferase (cat)

ol 1sgmrplﬂ1ee (Fidndpﬁysf{prSE@l 42) Nath phmmd HindITIrBaAl-Catighck agd
RNA- | ngyenentanﬁgiequence in the context with the
T7Xbpb% berayinaters arapynelified fromp @B by primers

ol P O R D by SR EE Lt BRK o cplac-
vi Tt D-CatamsipBIK mom <placFT 1 pelapnare digested bg SExlaandIIépnI)and the
ol SRpgtts aRugRRRdoB e e OO 3 S Ascriteg previously.

ol £eRBY GBI 0Pfhe cassettes is verified by PCR combining external primers

(map1 extern, map2 extern, murA1l extern, murA2 extern; Table 5) and internal

primers.

The primers for essential and test gene constructs are shown in Table 5.
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in Fig. 4).
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When 60 nt of GFP nRNA including RBS and start codon
with and without RNAIIl sequences at the begi nning of
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shown in Fig. 3 are obtainéd. Gel 1 of Fig. 3 shows
positive (RNAII 108 nt, corresponding to the conplete

RNAI sequence and negative control. If a reaction has
occurred between the two RNAs, the (narked) RNAI band
appears weaker, because it is retarded.Cel | : 1 neg.

control RNA 2. RNAI + neg. control RNA 3 RNAIIliO8nt 4
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ev%ﬁnﬁla’l’&ﬁgre Oﬁﬁcﬁmﬁﬁfp&b@t‘i‘yﬁ F1dwidver, RVNBREEENRPAion map mutants
pBl uescriptll KS+ and tested for GFP expression. Since
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hai rpi n 1 oops | tron t.hi.s const.ruct
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b)  Generation of test constructs for repressing GFP as a surrogate for an

essential gene

The principal of the constructs, exemplified by pBluescriptKSII+, is shown

in Fig. 9.

The plasmid pBSK Tn7<pLtetOgfp-T7al.3tetR-Cat> is constructed in several
successive cloning steps from pBSKTn7<T7al3GFP> as starting vector and
intermediate plasmids containing the individual fragments (for primer sequences
see Table 5 and 6). The Tn7 homology 1 is amplified from a bacterial template
using primers Sacl-Tn7/1-back and EcoRI-Tn7/1-for, Tn7 homology 2 is amplified
using primers Xhol-Tn7/2-back and KpnlI-Tn7/2-for, rrnBT12 terminators are
amplified using primers EcoRI-T12-back and HindIII-Sall-T12 for and the cat gene
is amplified by primers HindIII-Sall-Cat-back and XhoI-Cat-for. (Table 5). The
tetracyclin repressor gene (fetR) is amplified from the tetracycline resistant strain
IS1 (HMS174(DE3) ilv500::Tn10) containing Tn10 by primers Nhel-tetR-back and
BamHI-tetR-for. The tet-inducible pLtetO promoter is fully synthesized on a
primer (HindIII-PLtetO-NotI-RBS-GFP back) and together with primer EcoRI-
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chronosone as described before. Fig. 4 : shows
constructs that are cloned into pMVB67EH and al so
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) HVS174(DE3) T7GFP =I S5, B) HVS174( DE3) T7al 3GFP =
ISl 1 and I11) HVB174(DE3) T7112rasGFP = | S13 As
T7aL3G-P and T7112rasGFP show GFP expressi on when
cloned into pMVB67EH, these expression cassettes - and
T7GFP as a negative control - are inserted on the
ba&atde ¢ ettl.: chr onbsonme for testing their ability to
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Xhol -T7termfor and EcoRIT7 termfor (Table 2). The
entire plasm ds are digested by Notl and Kpnl for the
cagpet SkakeMasoyxpiritktats Wit tebh@ndingesins&tedahtotthe HMS174(DE3)
pl asm d _backbone. The gel purified |inear cassette is

i nser t 6&K1F) eMMpact eri al chronosone of M3L655

carrying the Red Hel per pI asm d pKD46. The chronosonal
sefi t
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indicating that the reaction cascade functions properly. The low — and constant -
basal GFP level in the induced flask is apparently caused by remaining GFP from
the overnight culture without IPTG.

The HMS-GTC shake flask results are compared with shake flask experiments of
the same host and MG1655-GTC containing plasmid pBR322. MG1655 lacks the

DE3 prophage and thus the T7-polymerase and so serves as negative control.
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pBR322 rel ated plasm ds that are typically used in
gene therapy. Fig. 5 shows the conparison of strains

ISl

1 and 1S13 with and without pBR322. Rfu/OD are

f | Y8 3PEARASTU @bﬁtamli@g Bk phsin® RRAdUERd 288 §‘dah)bf cilt®ation, a
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G-P f

| uorescence is observed after
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f th
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res
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plasmid but not by RNAI-antisense reaction.
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Completely different results are obtained when IPTG is added when an ODgoonm of

0.5 is reached. Although basal GFP level is higher, there is a definite raise in GFP

expression, when pBR322 is present in the cell. Here RNAI and its antisense

reaction with the loop3 of RNAII is the antagonist of the inducer IPTG. However,

IPTG is a strong inducer and RNAI-loop3 antisense reaction is comparatively

weak.



show no interference between host and plasm d. Exanpl e
3 Expression/ suppression of marker gene during

wo esoape98i i on The E. coli strains ISl 1 and | SBCHEPR2005/054450
anal yzed during a fed-batcHifernentati on process, with
and w thout the presence of plasm d pBR322. Table 4
sunmari zes the experinental set-up of four fed-batch
fermentations. Each strain is grown either in the
presence or absence of pBR322. Table 4 : Fed batch
f eAdsorat moiedhan dguble inoreass((facitara2.29) 0§ (EIFdWObmvedsin HM&fGTC

t ' I h CO b .
coRBi PupOTndaSh FPRIERE T3S b Poaiea py B lestipgss of T7
vakystsin eltadiet dhdMe ity 1989 lahd [sadlﬂ)ealpihdir&ﬁ préofan the]a%i'%ense
fromthe cal cul ated mean as shown in Flg 7a and

Fi fpactien. e thedesa devel ijTzrpnh@yrqsmwal ugtyof TetR aie

ex I I .
5 aRSaR iffhertu, o i FARTL o Wbl RUBAGRBAES) Rlotecule, this
f esmEhambiissuffibient@oBusrosaGRP etpresiongo difacdd ¢f.2%y When

decreased when EﬁRSZZ i's present (50% . The curve

pr B 5 ABBA2 Cisprsent s Aela e “andlsh dhs feprgiRomRa¥wA
[ nmomcmeggﬂ(phlgﬁge“%l ation by the plasmd s

presence, hence, its replication, and confirns the
expectation that RNA | and the nodified nRNA of GFP
interact, thereby hanpering translation (Fig. 7a). In
order to rule out that pBR322 has an effect on

reconmbi nant protein expression per se, further
fed-batch experinents are carried out using IS5 again
with or without plasm d propagation. As is shown in
Fig. 7b, there is no difference in GFP expression or
cellular growt h: whether pBR322 is present in the host
or not, no influence on transcription nor translation
of GFP can be detected. In these experinments the
overal | GFP expression is nuchhi gher than when strain
ISl 1 is used, due to efficient translation of the
native nRNA. Al t hough, protein expression is decreased
by the presence of a stable RNA | oop structure near
the ribosomal binding site in ISl 1, expression is

i nhi bi ted, when pBR322 is present. Thus, it can be
denonstrated by using GFP as a surrogate for a toxic
mar ker that the replication regulatory system of Col El
can be used to suppress marker gene expression.
Exanpl e 4 Use of a repressor for regulating the
expression of an essential gene a) Ceneration of
constructs for essential genes The first essentia
gene to be tested is map (Li et al., 2004), the gene
for the



nmet hi oni ne am nopepti dase, which is |located at mn 4
of the E. coli chronpbsone, 357 base pairs fromthe

wo paBot®BHper on and 201 bp fromthe T44- RNA gePET/ER065/054450
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two genes are transcribed d2vergently and pronoters do
not overlap. This is an essential point, because the
pronoter of the essential gene is to be renoved
entirely and replaced by an inducible pronoter that is
specific for a chosen repressor. Chang et al, 1989
described a conditionally lethal mutant strain which
has the map gene controlle%ﬁ? t he | ac pronoter. By
the map cassette, a 67 bp ‘%ﬂﬁ?ﬁn&l section is

repl aced containing the map pronoters (Chang et al,
1989). To circunvent possible transcripts fromthe
genone, two strong transcriptional termnators Tl and
T2 _fromthe rrnB_operon (Brosjius et al, 1981) are

adBatyas, &-1eberony ¥ Balivai FeandRedrigues Ls dhe ilpsgud,pBR322.
that ig; | §_ Brown et al, 1995), which has
been dgg%sﬁggguéézgxﬁgggentiaI E. coli gene. The gene
mur A encodi ng the enzyne UDP-JV-acetyl gl ucosam ne
enBhlbgs, P, (20G ) adsdestasding the At ef Pioduting Brateintand Nonprotein

of bac 1al cell -wal]. bi S| I S Si t

Che & Mplcfles i BireBnia 2o QYo Hipthingl ol {3HE1 -7

Bl att ner conpared death curves of several conditional

| eBhdl, GIPREWURY 8Riwindky, J.IRhtan® 8 IA. ¢ 89779 Mihired] 1énth eMdle
Bl att ner, 2004), anongst others _al so thoseof map and
mur A macse apergigr segpengefor the spesifig Tespenitien by the lacieset he
nost b [.ChAal oW, R0 t: t o~ d astest killing
rate i %%%egadrb%&% Igéli]\fg aﬁe%ézﬁsggzﬁgg@ggiom t he
principle of a construct based on an essential gene,

i nBeekdiCh§., MynzelcRnBaxbe 0., dMidlentWal. 982) Amauitifunctionbhgene

construc for nom c i,ntegration are cl dinto
voct or (UIB) Gedials T T kafqodod Fiaiyclipg sokitarion  Brctspla150, 633-
honol ogyes, each -300 bp are anplified fromM3 655

colonies with priner pairs Sacl-mpl-for /

Not | - mapl - back and Xhol - map2-back / Kpnl - map2-for for
t hBexmesl RoGshibigiesda89p) Cebikilbng by URHE plasmicADcdRprojein

e PR SR DR PO SGRAR el RIS Ai81, Aug s,

Tabl e 206:3 The45ragnent contai ning the | actose pronoter
and operator (plac) is anplified from pBl uescriptKSII+

by primers BanHl - pl acCback and Notl-placQO-for. The
geﬁgag"tfﬂt: Ave 20t PESHUCBIre ardprppertiphakihe regien eichamology

is a L ) I 138r §05._

- ol PP BRI SACHEROH) U il 2 S 15k
Term nators are anplified from pBAD by priners
BaBblivar1R.: Mydecatd cldning veictord derbad KronTthe God d8rtiypeplasmid

vector & i SKITBREP £%07-817 (1979)

Brosius J, Ullrich A, Raker MA, Gray A, Dull TJ, Gutell RR, Noller HF(1981).:
Construction and fine mapping of recombinant plasmids containing the rrnB

ribosomal RNA operon of E. coli. Plasmid. Jul;6(1):112-8.



T12- Cat > and pBSKnur A<pl ac- T12- Cat > are di gested by
Sad and Kpnl and the linearized cassettes are inserted

worotbloz9ogenone of MGLE655 as descri bed previ ousP@T/EP2005/054450
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Correct integration of the4gassettes is verified by
PCR conbi ning external priners (mapl extern, map2
extern, nmurAl extern, nurA2 extern; Table 5) and
internal prinmers. The prinmers for essential and test
gene constructs are shown in Table 5. Table 5:1f the

hoBuoivoy \E.Pr, Mieass Edy, Valsto€dh, KaltareR1(1995)c Mushi(Yauird), ¢he

expected after om ¢ integration only in.the . .
ot o entiryBie s FRANRE e BRGRM PR 38R i nerligd e Resg bipgynthesis,
provi dp@s@ntihlie MEAFREE A3t Youridl/ofBalrefislogy,&oll 177, No. 14,

i ntended not to replace the native RBS by the cassette

to keeplYehl®7expressi on pattern as nornmal as possible.

So the aimis to replace any pronoter in front of the

SSERR (2005 A AL A S O R o 7s

pl ates after transformation, but they grew properly on
L BE&drephia e Hedmer-Cittpnich, Me dfastagoalip tlai 1931y QontrobnHColE1

PTG L,, indicatin hat .t he ice af the priner S
cor r ec2R TEREGR B AHiser S KN An Gds Genck TGP
properly. However, in further cultivation map nutants
shoWars P DNOhSAVH! ToMiRdvH, §5 L8bswitz, JUi 198 STE BiubiRbitdd fegtiénce
| PTG As murA nutants did not show any growt h on

non- pedtd gese weganization pheoMAl N Aoh Bial Gdem, 498 duledd, 360:45,
basi s §ﬁ5-§5{‘e sel ection system b) Ceneration of test
construct's"tor repressing GFP as a surrogate for an
essential gene The principal of the constructs,

ex€hmig, fAl. €0 YoyndBbheas St NpCastiuttion andséhavartdrizafivrgof fnplifiable
The pl aspj dpBSKTn7< r Lt eh%p-T?&%t etR-Cat> is .
const r FEtticapy PNk glopmg vetiickes derived Eomihall 1 ep@tier om
pBSKTn S i r i di ate

pl asm Ié@%%%ﬁgﬁfuﬁgaghg%rtﬁ%ﬁg\i/ gﬁg?aflrlgg?réggg?%@r

pri mer sequences see Table 5 and 6). The Tn7 honol ogy
1 Changn§Y i ¥icedryf EG i angde (E189h Metbropinetaminepentidaseigene of
Sacl - Tp7/ 1 .-.back.and EcoRl-Tn//1 -faqr, Tn7.ho
e anp PR 5 SSraTar o sbeow Ak ARG (0 Had1-2
Kpnl - Tn7/2-for, rrnBT12 term nators are anplified
USChén, Wi, GeslanE @ Rind Qideddailk RaBA(16D T AlutonSad fedbatdhor
and the cat gene is anplified by priners
Hi ndl | fermentptiemwith feed-bask confenls based pp disselyad peyasy (D@Y and
Lt acy bbb BRI BASPDIE 0B ! Find MRFA BRAEKAAT 5,
the tetracycline resistant strain

43-48.

Craig, N.L: Transposon TN7. In Berg, D.E and Howe, M.H. (Eds.), Mobile DNA.
American Society of Microbiology, Washington DC, (1989), 211-225.

Crozat, A., Aman, P., Mandahl, N., Ron, D. (1993). Fusion of CHOP to a novel
RNA binding protein in human myoxid liposarcoma. Nature 363, 640-644

Datsenko, K., and Wanner, B. (2000). One-step inactivation of chromosomal genes
in Escherichia coli K-12 using PCR products. PNAS. June 6, Vol. 97,
No. 12, 6640-6645.



ISl (HVMS174(DE3) ilv500::Tnl 0) containing Tnl O by
prinmers Nhel -tetR-back and BanHl -tetR-for. The

W0 edo6iozd8Ei bl e pLtet O pronoter is fully synt heBCHEP20051054450
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a primer (Hndlll-PLtetO Ng#l-RB S-GFP back) and
together wth priner EcoRI GFP-for used to anplify gfp.
For genom c integration, the assenbl ed vector
pBSKTn7<pLt et Ogf p- T7al 3tet R-Cat > i s agai n di gested

with Sad and Notl to release the desired expression
cabgeisom J. (RAOR)e Towarld daficr wersdrs Fori the figldfreleaseadirecombinant

constryuct:Tahle 6 c¢td. . c) She flask experinents
Wit h t@@%er‘c?oﬁg‘{l?‘?}’c%Oﬁaﬁeé%i‘f?%g?éuﬁ?-o the HVBL74( DE3)
(=K12) genone HMS174(DE3) Tn7:: pLt et Ogf pT7aL3t et RCat

( HYEeB& R andelratigdVL. (QOOO)QTQ@eNﬂlkﬁel@&ﬁbﬂ%}f TeUtattPBRE&dAscription
are diluted 1:100 in _sem - éﬂ{@ tic mediumand split

up in ¥dotarest agtivily. KRagteriqly Jom182¢1d £33 Q-3 and

wi t hout the |nducer | PTG The cultures are grown by
shid,n BhRR, whik F &N SF nitfy- 1B DNA
of%ﬁe ﬁ] .en WP?nQ)rE r%ﬁg é;@% EL I'SAis RId DN
start enkphd’attmnstn aklbe}fttaask)fdﬁsplmndrm&olmﬂ Blactelvel: GBB2) fune;

per f or i f the synthetic pronoter pLtetOis
wor Ki ng?(g%qpéf%to&#th the smal|l fusion peptide (Loop3)
on its NNtermnus is still efficient in

opﬁgadww Dokl MIT orh¥8wh, /I P09 2 ) TRGkiSerg® RN M dhu'R dWBiochem
I PTG and is |n’g1;eased to%%s mrol | PTG at OD 0. 5.

This heyA3kAdunt of IPTGis the reason of the growth

i nhibition of the induced flask (Fig. 10) | PTG

B B DGl £ BNSAE LBl RS B neniary A

proper $tym 1ddss: Their formationsp Elﬂi(ﬁn’es andoiaspdctichithe@@E 1iRom
the induced flask, is aggar ently caused by remaining

GFP f ronotaihd MokBiol g2:32liBt4ire” wi t hout | PTG The
HMS- GTC shake flask results are conpared with shake

1 PSKteCX PRI BHAN SWOfFrzh{ke RS %IECI&?SFI SEubIAPL dg%:ﬁan, M.,

contai ning plasm d 655 [ acks the
pr Ophaball@nﬁ t186). Moéecmar ptﬂmnmqfah@plasrdldslb%pmme@ rggion in a
negatiy

i ncr ea SIHC &%g&ké %‘g)ﬁe%mf)ﬂ V?%BT i:'ze’/‘e’twlﬁegﬂ ratio

(plasm d/no plasmd) of ng G-P/OD in the shake flasks

| sGap|RULaCeg BNStehthdiz, VS FerregR.aH6EH) J. A. 1 0BYNULSR
copy of the cassette as vveII as dlfferent I nducti gn
st r at effustiral gene saakh Mavich cpdes for pxoengyi Iemsugase of Bacillus

cont .a' ﬂbﬁﬂs t&gre@%lﬁﬁ E}'ﬁle né ﬁldﬁs%?gr i@ia E&? fﬁ?&tén(ﬁ

cultivation cr ease ctor
expr esMaan53(8): im;sm ed conpared to the fI ask

Gerdes S.Y., Scholle M.D., D’Souza M., Bernal A., Baev M.V., Farrell M.,
Kurnasov 0.V., Daugherty M.D., Mseeh F., Polanuyer B.M., Campbell J.W.,
Anantha S., Shatalin K.Y., Chowdhury S.A.K., Fonstein M.Y., Osterman
A.L. (2002). From genetic footprinting to antimicrobial drug targets:
Examples in cofactor biosynthetic pathways. Journal of Bacteriology, Aug.
2002, Vol. 184, No. 16, pp 4555-4572.



wi t hout plasm d. However, this slight increase (factor
1.43) is also neasured in M3d 655-GIC indicating that

WO Rios/025985 cunul ati on i s probably caused by t heP@i/aBI008054450
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but not by RNAI-antisense déaction. Conpletely
different results are obtai ned when | PTG is added when
an OD6oonm of 0.5 is reached. Although basal GFP | evel
is higher, there is a definite raise in G-P

expressi on, when pBR322 is present in the cell. Here
RNGerdes 8Yi SehalletMBetampbel hEW| Balawdi (h Ravaszi i dpp@ghérty MD,

RNAI'l ks the agoni f .the i er. wever ,
PTG | SRR R RG AadropRh i GOR IS, B A,
react i Repdtfal YO MYk M, Baév WERKGRICERIn &Y, NM§c@h P BOnsiih IME,
i ncrease rﬁf actor 2. 29) of GFP is observed in HVB- GIC

pBR3220vemoRduUR, Barabast AbaOftvaibfl, Ogtermpni AL (30D Experimental
expl ai 5‘&%&5 éslt ﬁagd%gﬁéﬁqg\f‘ 1 glflal}-{ és S’fye%% magge%l'llé%*ne%lﬁ:g&%hia coli

Mof at t

ant i seNnKsl 658aCBacieriol DLBS, 5673-84 basal IeveI of
T7-pol ynerase, snmall anmounts of TetR are present in

- OB ) MEtATE, A PO\ ar Naflnd. Se U BB,

suppress GFP expression to a factor of 2.29. Wen RNAI
fr oRegeBRR A2, Al GFoRRBND. (1995) SD&@xlnﬁn&rRs ofRRAl BairdiR ¢.0bFW.oop

tet R "RNA nol ecul es and GFP’l evel rai ses. Ref erences
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R L.: The plasm d, pBR322. Biotechnol 10, 5-41 (1988)
Ba ( 1 r t g
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6. The bacterial cell of claim 4, wherein said foreign DNA sequence i) encodes a
protein that is lethal or toxic to said cell per se or by generating a toxic

substance.

7. The bacterial cell of claim 4, wherein said foreign DNA sequence i) encodes a
repressor protein that is lethal or toxic to said bacterial cell by repressing the

transcription of a gene that is essential for growth of said cell.

8. The bacterial cell of claim 7, which is engineered such that said essential gene
is operably linked to a promoter which contains a DNA sequence that is

recognized and specifically bound by said repressor protein.
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A non-naturally occurring bacterial cell containing i)
a DNA sequence encoding a protein the expression of
which is to be regul ated, and, operably associ ated
t h@r dihe battielialaceDiA ckigny Be whereemsaadipronater linkied tesgideessential
that mmcs.an,RNA || sequence, or parts thereof, and
t hat gege{,sc}ﬂ%lfcé ‘ntary to an RNA | sequence that is
transcribable froma plasmd with a ColEl origin of
r epd.iThRbabRrialZell DIelaa®l @herkin €&d indaéibll prbiotkr is inducible
containing said DNA sequences i) and ii) integrated in
i ts dedepepdengof thedndygiblepromoteeficlagn Se| aim 1 or 2,
wherein said DNA sequence i) is a DNA sequence that is
5 { 01 11812 ool eF blaim 4, whreirPakd BNARLechElde ifffs ke
3, wherein said forelgn sequence f3 encodes a
pr ot dietwdehahe ribosostahbindmg siteand thestastéadon ef kaid PNA he
bacterial cell of claim4, wherein said foreign DNA
sequéft¥F§ i s under the control of an inducible
pronoter. 6. The bacterial cell of claim4, wherein
sai g THRMateHalld¥h cTRRHANS ¥hbteitE@DRA SfeqRbeq) dhd A DNA
lethal or toxic to said cell per se or?by generating a
t oxi ¢equense dhere linked sueh thaf theyrangedecafusiopfpretei m 4,
wherein said foreign DNA sequence i) encodes a
re ot el [ : [ QX i -
10 | 2R R FpoRER AUD L 1, nefi{ Bl B/ Eihnceh S id DN
gene sedmence H) @ s@nslatidnaflgicogpledt h of said cell. 8. The
bacterial cell of claim7, which is engineered such

th ai.d essential gene ig .operahly linked to a .

pr %ﬁjsrbaﬁtﬁveweﬁ&ﬁ ey Ree of GRIESJdg JaiTke honghiliflo Teplicate a
reCOQﬂMsﬁﬁ&’wﬁﬂﬁ%é&E@'oﬁgﬁ%ﬁrﬁ RaupA by said repressor
protein.9. The bacterial ce?l of claim8, wherein said

pronoter |inked to said essential _gene is inducible.
1015.Tifhe bagletialrqelliof glaim 14 whichiinarEsahprehia pols edlh

i nduci bl e promoter is inducible independent of the
15 | NPEA ROK-VREQBIRshim Bmpridhd °-

a) aplasmid with a ColE1 origin of replication;

b)  abacterial host cell in which said plasmid a) can be replicated,

containing

i) a DNA sequence encoding a protein the expression of which is
20 to be regulated, and, operably associated thereto,

ii) a DNA sequence encoding an RNA sequence that mimics an

RNA 1I sequence, or parts thereof, and that is complementary to
an RNA I sequence transcribable from the plasmid a),

wherein said RNA sequence defined in ii), in the absence of the plasmid a),

25 allows for expression of said protein and



11. The bacterial cell of claim1, wherein said DNA
sequence ii) is inserted between the ribosomal binding
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The bacterial cell of clai®l, wherein said DNA
sequence i) and said DNA sequence ii) are |linked such
that they encode a fusion protein. 13. The bacteri al
cell of claiml, wherein said DNA sequence i) and said
DNA sequence ii) are translationally coupled. 14. The
bact ewhetieing shen sdid ptagmidha) is prasértiinsdelsaidhdss celh dhe RN [
ability.to replicate a plasmd, w.th.a CalEl .oriqin of
el | Ehlees ERaerioR drof e Biha B i RAR hebinee
I's anddfareleh iy WiRréby! dxpfeBsibn oflfid ‘emmlstsswpﬁﬂewedsyst em
conprising a) a plasmd wth a ColEl origin of
replication; b) a bacterial host cell in which said .
pl &&rhhe heyt-vagtor sustemeif claimd @, whersingsaid bagteripl bospsgll b) is a
sequ . [ [ [ f which is
o potriney Elah i dhy bl b SRR EON AR 2 eto, 1)
a DNA sequence encodi ng an RNA sequence that m m cs an
RNES.| Thedwostrewte systempd ictasm tliber 8 3f wheraia shiddfordign DNA
conpl enentary to,an RNA | sequence transcr.ibable fragm
Ue. SPARERFG D EPCOdEA & PEFIAIndlRt 4~ (4G CEigntrlo S dpriael oef and
i), W&réiﬁ@ai?b@@&%@q&ﬁcé J@ilﬁh@@ﬁ),%ﬁ))e'abé’éanMthEgﬂasmid a),
P

expression of said protein andwherein, when sai _
pl as rallgwa Yori expressigr nf sdid ksithid os toxit protein sushthat gresvtRiA said

nol equl e t.,r.anscr, bed from.the, bl asn bridizes.wiih .
T o TRGeeUE RRRReR on Ry Rn By ed i e Bi, OhETSaid plpdimia o
of Sai premirBide dafd FI4PEITE BRERINAT inoldbifle RSCriBEL O the
system of claim 16, wherein said bacterial host cell

b) i Plasnpd bylridizgs with saidBNfesaguenseidefined/ inghewbereby axprgssion
2 to }3.. _ : i :

AT T R SR R
pr ot gjrowthHahibitionliebragated iri plasnsidtbeasiag cellsact eri al cel |

and wherein said RNA sequence defined inii), in the

ab e . of the plasm ), .allows for, expressi .of
ol & oS VeSrorSPE ik A SOBRIn A PR sty
host effalnsiaScnOBPIngl&dty or partially inhibited and
wherein, when said plasmd a) is present inside said

host cell, the RNA | nolecule transcribed fromthe
20. A method for producing plasmid DNA, comprising the steps of

i)  transforming a population of bacterial host cells of claim 4 with a
plasmid that has a ColE1 origin of replication and contains a gene of
interest that is not to be expressed from said plasmid in said bacterial
host cell,

ii) growing said bacterial host cell population under conditions in
which said lethal or toxic protein is expressible in the cells,
whereby expression of said protein completely or partially inhibits
growth of plasmid-free cells such that the plasmid-bearing cells
outgrow the plasmid-free cells,

iii) harvesting plasmid-bearing cells, and

iv) isolating and purifying the plasmid DNA.
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pl asm d hybridizes with said RNA sequence defined in
ii), whereby expression of said |lethal or toxic

partial growth inhibition 58 abrogated in

pl asm d-bearing cells. 19. The host-vector system of
claim 16, wherein said plasmd a) additionally
contains a gene of interest. 20. A nethod for
produci ng plasm d DNA, conprising the steps of i)
transform ng a popul ati on of bacterial host cells of
claim4 with a plasmd that has a Col El origin of
replicati,o ont ai I Nt erest o
ot 5 R B Grof AT B f WS, bR i ¥Rbs b7
bact gy i adrari@sinisea populationITdategaldristedla ol hindk widsd
cell popul atjon under_conditions in which said |ethal

or toxi cPip¥Biddhat has a Lol berigip|of rephicetinn and| qogtaingRdPR By
expr essi I y
i by s Qe ALHuif 2bhdin 5P IR Gl Enerdhe R Brp
pl asm d- jrekiryotic p@imaerahdt@nabled dxpresioanif daifl pesteindh bad
iii) harvestj 51 Qﬁl m d- bearing cells, and iv)

i sol at i nBACKHH E FFy%ng the plasmid DNA 21. A net hod
for RNOUptelvat i®hidialhol cbl‘i‘Bﬁ;?tﬁ&ion EHREPE it bie
steps’of i) transformng a po at1on of bacterial
host cel Whicbfsaidllethah ot tewi¢ hrodeip lissspressibleain theasells, Col El

origin of ,replication d. .cont ai ns sequence . .
encodi ng ATEPEPETFGR I GreRE A Mete o POTERB s,
pr okar y oot bOpRIrSId-frdbAdel1s Biadhl tBSt tRX PraSBRI-Bdariah caiid d
protein rn said bacterial host cells, ii) gromng said
bact er i aputpxesi the lasmpdifige gellson under conditions in

whi CI'iii afla(}vé %Bh?llbe q'{)tesno(%(fliﬁtepersgt jn 1S EXPressi ble in
the cells, Wher & expression’or said protein

conplig) eisylatihg pad purdflying it. nhi bits growt h of

pl asm d-free cells such that the plasm d-bearing cells
outgrow the plasmd-free cells, iii) harvesting the
protein of interest, and iv) isolating and purifying
it.




