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METHOD FOR PURI FYI NG PLASM D DNA FI ELD OF THE

I NVENTI ON This invention relates to nmethods for
w@oosfiyismy nucl ei ¢ aci ds. The invention rel at eBCT/REP2005/005213

particular to nethods for preparing highly purified

pl asm d DNA (pDNA), in particular to the production

and isol ati on of pharmaceutical grade plasm d DNA.

BACKGROUND OF THE | NVENTI ON Devel opnents in nol ecul ar

bi ol ogy cl ear | WIETGODIOR PERIPY BRI PHASRIBHNAEr apy in

particular in the field vaccines and human gene

t herapy nmay support effective ways to treat diseases.
IHELBKEWTHEQNMENhuMdIe to this technol ogy, however, is

the aratl suf | ant | . .

o TR APAEh raesd pR e o B aielst GHES TG Myt AD s in parciutar
to maﬁflﬁisyfoﬁpldpeﬁhé h@hly\/}ﬁht]edﬂﬂhﬂn\dé DINYQ (EDNYOY h‘Hbar@ﬁhle td the @roduction and

Is I DNA. Plasmd DNA is a

lsopfonsoggﬁ aceumi%l ia 5%6# JSI%%;B%%IM erial DNA into which a

DNA sequence of interest can be inserted. Exanples of
BA@N&H%?&NEQ%@? i Sﬁt that nmay be introduced in

an ce F I nc exogenous, functional gene, or

mut Reelogpemaets inamelpaian b@loge ql@@ht@ggesiﬂﬂm plasmidebrdAherapy in particular in

the TRAUGAGRS and PR ¥BRStheriR mBsApRH G e@ive By d %%Etgﬂ?s%&seé?f A significant

viral 1 nfections, cancer ofr angl ogene& st el

hurgiie dis deshnatpgy ehagiersryie e direparatianeot Rapmid DOV suffiiens insppgiity and quality

for Qﬁlgéaﬂ‘ §ser Qg]mﬂﬁﬁlélﬁ\@m@tﬁéh S QAN Il SFFERRIIE §elﬁgm¥ghaenormal gene into human
i nse seqguence T US sclentists view

cellE)NAvma@asgmiljpgﬁT é’,qulald\}%T}IIA &8 qssqi ca@*lqr\ﬁg‘—n}pf bpctas NA 1ntcc)j which a DNA

seqB@deIeNfe®st@hn benh@&aﬁtmmp@s SRR s&qaédcgs dfnt@Esl @lat they befmtroduced in
uant ities o

treat a varj of di sease states.
mammaliay; cgll mﬁéuger beogenobi durenal %@&a%ﬁut e opitfissse peguences, RNAI or
dsRINI Is@jieritks, pibés fied] ka2 ednpl€ia hiota@ient ¢F v&altlhieétﬁ)ﬁﬁ Whricér or angiogenesis-

o G O] e B PP T T P s g dBRAroypine copie

of tb@mteetﬁd BNsUehuease. El§10h eciertiks a1ewqjlasm(cEDNAah B ))ronfmtgfmﬁlsle for delivery

ded .t ff |
of r r}]tl%gncgs ef rllrb ?ﬁgsél Ll Veﬁﬁ)l egr ";[l%geab efrp !yl H}s%aé? ?tates
wel Hugsquﬁtrtmlm eai'lﬂutrmkDNAaamnqed@it fer reseaich devedoplomaott te implbment plasmid-
bas«?cf“L Lhnol-ggy‘?n a ttlléga%&b tic Tofted! %‘Mc@gh gpﬁgsgmé NN hs@@ | ﬁg?ne therapy and other

robust, “and sc purificati processes t
clinfsal applientipes is sistadly @rqdafreg ey dhaeieniet suchyfas Phckemidhdh CONAE ctdrh methods are
neeﬁ’éi‘lCtB %ffécﬁlvely ?éplcu%te tﬂqplhsﬂ}?@ F\@nﬁrorﬁ‘ He %eﬁdﬂn@ (Igﬁﬁﬁz gf the bacterial cell,
purification process Involves t SIS O actériar
as bl gs Jrompendptageip angprpiging fxide bmerlelellellu hys, therstien growingoged for simple,
robe"aﬁh‘ sdaliBlcfal¥Ac 80 pltol:k%&s Bigit bdealsEfhto 1§J‘até B?ée’arﬂotmtb 8f plasmid DNA
first necessary to achi eve three steps of
from BacigEBessls-on, cell's Iysis and neutrallzatlon and

pr egh Iﬂhﬁo@tﬁht%ﬂa qf ahPslhsni@ @hﬂﬁﬂaﬂ@ﬂﬁr@ces@&lvblvés%i@ 598 38 bikerial cells in
utlflzes manyal stirring or a

ordgrttpga é/ thgrpa lgarif@ﬂtﬁ@% Iilevyhlg}t £ g|A| can tpﬁng@rlsqlged In fact, it is first
necéseg ap@mév@m}eb Stepsnoftcble re@maﬁnﬁ rtﬁu@nmb biddf @traliz@tloh ahd leSipitation of
manu or. e
hos Py e e o et [ A Tt S g stier, and a
horﬂo}gsmfbr Sxolhiptalﬂdb nm(eﬁ m’tswaian@@ll@fn thid desiispehsiah ktﬁffer ((el] a$sy may carried out
b ents n hol di the m xture r9
y {ng% S\gltl‘u lérél}gel SOt ltglnalg) & Fesusgern 8% cg %rWIgl lysis solution
(copstingal ddﬁtedl alklzél, (ba’sa):eimd a&e@em)ﬂhﬁmwlﬂgdhmtxpir@d‘t egolny!smﬁerature (20-25
|n n [
degrAés 88& sSi S?ggli? Vg of p%ﬂ ?f\#t L d S éi?lg Ilgﬁ%éﬁot croa plf&zeal Sis, Q\% noted above,
and preC|p|tat|on of host contam nants. Lysate from
the second stage is nornmally mxed with a cold
neutralization solution by gentle swirling or nmagnetic
stirring to acidify the |lysate before setting in ice
for 10-30 mnutes to facilitate the denaturation and
preci pitation of high nol ecul ar weight chronosonal
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DNA, host proteins, and other host nol ecul es. Both
manual swirling and magnetic stirring are not
w@eabamise2 Cenerally, the cell wall is di gesterPCDhEP2005/005213
treating with Iysozyne for a short tine or via
al kal i ne or potassium acet ate,(KOAc) treatnent. RNase
is also generally added to degrade RNAs of the
bacteri al suspension. These chenical steps may be

mafdal is¢irBfg ahd thagBétRg stﬁﬁhg ereonotasoamlel TEE€ ahifd stAgaNVeY @Eutralization and

the jncr e in visco s |lar e scal e cessi .
Dol TR o PR oA DASPE o S pcotaag 45 gl rBC b ith a cold
neLftI@rlzaﬁdSremmbm ty pénals BwidlingCd MREHesie Stirkiys tmzamitfy &Heeydaféﬂfeforaéetting in ice

forgg-gp g‘lg es to | Bl %1 ?E%E (}%Baturgtgon%%d argglglia&lg%gtgu ghorp?#%lbar Wi ight chromosomal
DNAp odt l;mtensclaod othr anMeculﬁhIBpthpnnmell swiding addahtagmetlc stirring are not
scal:fRVi NG the plasmd in solution with RNA as the main
contam nant. Next, a m xed solution of NaOH and sodi um
dod€eneradlyl thacedl V(@Q@ﬁl}hg%@déd tredding wiith fiysezyperipossho fime or via alkaline or
b { ' i
PSRRI ARD AL TR, AR M o
suspeusien.t Fhegf g@émab S@Wemwehﬁbp isisntaindydes eallaran ppewelbpqals. However, the

roHE GERRoMB akesTRIZR SIS dteGRBRLS KBRS, cel | debris are
lncpr eci pi toal?Ied teJ Q%gdl neeﬁrSIiI g?args} um acetate (pH 4.

8) .
At fRpLerpative Slmyﬁqu 3d rqprépra?tb%@nﬁor PIParipg pl4sthigs pTRriseR lyspeyme treatment
of e Ohdtdis el Boikdlatlatdainicoed ﬁxtdnodibpl%ﬁﬂaté Buffe@ BGH 208 40 seconds forming an

ms&%lﬁ%{:/lngtd? @Tﬂﬁlg @I{ﬁ,tpéqtég rzlltm L ug gﬁ{ngg H{efpéa%glfc{#n%glutlon with RNA as the
ma1|ﬁ|caﬁtﬁi’mﬂ5ntl Nlexﬁ ldtpﬁkélﬂstoﬁiﬁbn oﬁ'lﬂ)a@'ﬂl &id, soﬂlhin&loﬂ&ﬁjﬁﬁlfdﬂdJ@DlSﬁls added for the

ot B ASRE o R BRI TRRYRE Nash el emass, DAo dad pariall

degm‘desi EHAS B BDS iavie td idiseile. th\hBmbrahd @Rleded@tineqsiotdihs. Successively, SDS-

pro e1n co g teuli;(ﬁ lﬁ% ae apgr%cti Cftaaii ﬁ% ﬁcid%ﬁoii\loﬁgedsm%@i%é @E& %f ‘f“ this time,

pH tls:) 1r3pmthﬂ1t for Aghgntmsuteatice NgQHegeat & sanammpglamdmemdtm renature plasmid.

Theg&ﬁeal?g%rﬁ%%t&g % gggzgcfnto rem%% th% CJ rﬁ;é;%ﬂ es, t lésr cr)]ba 1n1?1g%prrtnng plasmids in

supﬂmtﬁtEdHQWewey sthlﬁ gfe@eiqu@s is Retowkiabdes fal Scalb iupetol g diigh, volume of bacterial

ferdy@BBibalafd ﬁfmeg}ll)%:ﬁ@m?enﬁﬁﬁr@ &f ﬁESQFanoﬁve l?i?e(f %léoa!hes% 1er§ of manipulations
(SOUIOI’] an al kal 1 ne YSI'S SO ut1 on

requyite to S ey ﬁn@zﬁleéh $§9 axtg apfid thaidhq kacigtisltchrogogpmal DY ig mlt off to small

frag@l@g@ Gid %c%iégfaﬂt @auéé?ﬁ)em fo Qoht¥iBatk R ﬁ?s‘frh@ ra!n@'dlfﬁﬁ*lé 1 ﬁﬁlgment on a
rel ease e intracellular material, and an al

largg sqple pracsHingm hydr oxi de, to denature the proteins and

NUCHRI @mRfoh Aferddtivt RR1HEE |of @516@ @Jllts i I&Hl)vﬁ‘ hd Mkﬁ@%sﬁng}nms‘cs of mixing a
ells are i s denatured

n he
S“SlteH%g’Wfé’&‘&%rfaf §F%6fS°‘(UH%ﬂ QdY‘%g‘taP éllfalmeébess sluEpRPIBGAN ) Solution 2 consists
of amfete@éntﬁe@ Adotimtdo@dtyl s@ﬂata@[ﬂﬂ) Qo 56 thé bRRriakels and release the intracellular

cetate n dded. to

ot B Gl e, SRIATE TR £5 b AR RS A DRecfedekd Of the cell
(pamcmdsj gDNre addORIGA. r Agtieaell aed lygDbAd ﬂeam(oc:s c&hﬁuxé@, nMcysSny of the
B SIS K5l Bl B GCLPU B! 818 L 0 Riptom e otuon 3,
is adﬂeétop@tlmlze thmscsiaint h}(dfoxdiedadlyzing sanhtuestien éfimmideic acids. The long fragments
of ;ﬂggslgéc%%elsaado%ﬁ% !11¥cft 38 ﬁ‘@?%’rrl%%{sﬁgp ! gc‘imel é af \Hpéshen%%pﬁ@srotems lipids,
and|qtitee nuain eddswi The ptastiurotshie pf dadecyd sdbitcatlen pocipitdtdsy canging away the

reformthe initial plasmd, which remains in solution.

This lysis technique is conducted in batch node, Le

where the different solutions are m xed by

sequentially adding the solutions to vessels or tanks.

Because the al kaline Iysate is a viscoelastic fluid

that is very difficult to manipulate, one difficulty

with this nmethod occurs during the m xing of the

di fferent solutions. Since shear stress causes

fragnentati on of gDNA, which then becones extrenely

dlfflcult to separate fron1pDNA met hods are needed to

1. r

. o N a
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In addition, |large pDNA (i.e. greater than about 10

kilo base pairs) is also susceptible to shear danage
walevosngpsthe m xi ng process. After the sol uti onPCT/EP2005/005213

contai ning the cell suspension has been m xed with the

lysis solution, the viscoelasgic alkaline lysate is

m xed with the neutralization solution. Again, this

m Xi ng process is problenmatic due to the viscoelastic
proﬂeﬁr@ ﬁﬁﬂlt\i'}ﬁ& iofs a§§aaat$@| The 10/ strddds aﬂ@NA QlasmDNRAS Mintertwined with each

scal, bat c SIS process
ot s Yor e Rcormrins il st s Yebaans i f Eiheng
f | uirhis Iysds Itdchm@,tetls?dmﬂm[t@ it batdhinade, itel) evherd @I difidréne SE@BnS&re mixed by

s bR S RUREL VRS gk e S i ten ot nid
that/® r\ybrysdlfﬁclﬂalto mmlpmae, @t dFDily veith thisatethdd deewodesng the mixing of the
oV [ Yo Sk da
o kb | TRSSRble 00 i, SRR LGRS vt
difﬁﬁsdtm@seaarbfatﬁ@m PBINs enpthotlpark pedediaeted ppilicgivh o shaarsstresses to the fluid.
In £48H3H %}%e pﬁN&!gl @Ereét@ﬂhéﬂ"ﬂ)oﬁ'ﬂo K28 %Eseq)g@) fISI éfsoosﬁ.lsc%@g)le to shear damage
recovere P die to contam nation ¥
durgppydre mixig prosessr ifige the eplptianaaniginigtthe ge léﬁspp@m has been mixed with the

lysi@ R the ViRoRNE bRSINCtIPsatei® nBlIChiHBE BRGraliSRYR s@ltion. Again, this
met hods for continuously m xing various cell- IyS|s

mixdpg Hﬁ?qeﬁfﬁ%Pre@ﬁrﬁﬁwé*u%@rtlilee‘gsce¢la8§e BoPtighok e solptigpe” al so

beelﬂl @ﬂiﬁﬂ@%ﬁ&her%fﬁ@ﬁl@" iAQcdlidg h{' @&%aﬁﬁtlﬂﬁq?@cte% i6€dlles the efficiency of
sSing solutlion are

[ ion. and a, cel
ml’%l? | ﬂlgtg&? ‘ifdés‘?éla aftsn%tmgtt%\ﬂlrné the %i‘r Strefies $0,38dfl ayQifl fragmenting
gDISAl UAd asted bﬁho@l@l, tthe tHemdtbgrgthicSbebvi6r &1 Hepineddd gdnomic DNA is very

r eci t ti.on are then simulfaneously

simfig 5 B R E 3011 o ReePm s PP Red: e AL &y sandand
purﬁ'ﬁﬁi@hdarcﬁﬂe&&@s Thnf sdveral lithieatiprisedli yingat iefbhl precéserodind bacterial cells are
B L M ——
yﬂ@&spéﬂdedmcebﬂav@Rmnmeﬁp@NAEUMﬁai1OOC Fol | owi ng cel

lsﬁg]!nectnl?ﬁ PJ thQ %?f%h %@g%{]ﬁ%ﬁc{% ur}lgll%qd cl)rt corslt' ! ea IrrE'xmeg various cell-lysis
soltttlenﬂ wsinigLagfetiésonf stie imixgrswiiavecdisat een p@bbsadi aAc@ecbmg ® thasel methods, a cell
sus&ﬁﬁ@r@oﬁlu%daarcgll Sﬁ‘l% 'sahtlicﬁta?éjm ﬁlﬁiﬁéﬂupg a&cﬁg toozl s%%@rrﬁxe%e lysed cell

supernata arge sca e I1solation

501‘1519? Fhat edts fherfirg stag ﬁ@’l‘ﬁ' thdpnpedipiteing Q‘?h@eﬂ Qﬁﬁlﬂllﬁ?@lmUItaHGOUSIY added to a

secdHdCHABR I rker efh@'%ﬂﬁl%ﬂ fhgtse)&tg' Qﬁl?gé%ﬁ‘d FSQH bdifesins A€ precipitated lysate and
devel opnent, of an | rove Eg&Sﬁ] preparatlon

plasgridse gt copiiayepy @04% Heifte PRt dnchide Mesowf acllam-irauily hegs exghanger where

the El@pénﬁé‘tﬁcebs’i&ﬁ ﬁéa'te'é'to ‘?@h 0BC. PRy cell R 1§%rh%§t%x<§h|3§ger the exit stream
| ens .caused he vi scoel asti c properti es t he

s sPHGIIED SHe ERUNERA POVIRe feroarbatian &Pﬁlraﬁgwlmh(ﬁhﬁ gellular debris and

gen&hﬁ [DNA 3B frepipiesaiNleainpiaablagiid DNLASn ﬁfé's@ﬁeﬁﬁtah@ a novel
of the bacterlm

od fo t.i nuous al kalin o
o7, &l PR n o helpeslon o WG B, Poto e tpidme microbia
femimjaﬁdins alebveitt Segeirds hel develdpiniegt e Rifpréved ﬁﬁ&m&@fbb!ﬁ&tion process.

aCI GesPl?en e st ee%ﬂ.\g gr%tqoﬁ%/ Qg 3R Erh'u (#1 gysegﬁftgﬁl c%:]ﬁ nl%)%e eol” &wm address the
protilérey caped by dle eBotelxtic frepettiae oﬂ’tb@ﬂtudismnﬁ tiedheaefdndeg fivylved during mixing
stepp l‘krhe %%e?e t 1n9 %Bm%se Iue a da% ?o a ?Orvgld gl re co%tlr{Jl Cuid %}kaf{legﬁalg P%tge bacterial

cell @tﬁSpgafoetat;@, laqgmoeh@yd mmjdafmthcaanayor aﬂvanagmmﬂmng shéar fogces.
desirable to have a scal eabl e process that can be used
to produce nultiple gramquantities of DNA Thus, it
is desirable to have a process for producing highly
pure nucleic acid that does not require toxic
chem cal s, mutagens, organic solvents, or other
reagents that would conprom se the safety or efficacy
of the resulting nucleic acid, or nake scal e-up
difficult or inpractical. It is also desirable to
prepare nucleic acids free from contam nating
endotOX|ns mhlch |f adn1n|stered to a patlent could

L oy o o
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conmponent of the outer cell nenbrane'. The cl assica
techniques for isolating and purifying plasm d DNA

wo e@siiiaer eri al fermentations are suitabl e forPGIEPI009005213
| aboratory scale plasm d preparations. After
di sruption of bacterial host gells containing the
plasm d, followed by acetate neutralization causing
the precipitation of host cell genom c DNA and

pr OAﬁcbtﬁléi irdpdPtatiSEp e dny af 2668 6h Wiich fuleiCacAITP Infroduced 1nto a human or

centri at j.on ui se cont ai t he pl asmi
eni AR PR St e PR AP TG PERR Bt grade nuclee
acid. CSublSﬁl}Lfﬁm inGcléie Bdid Im‘ulstgﬂftet ﬂﬂilg lqaalmg st%ds o sdfdtg, poteSeamdefficacy. In
ous, for

hi of s
add&ogsid %ﬁﬁ ?cngwe a scg eobé? 13 ceiss tgat can E‘?(lésa pf%quge mgﬁale gram quantities
of IDNAe_?dhus,zmmls deﬁmbteht]e rhaex4 p@cdss 6m praditingd bikln @lurei iiicleic acid that does not
req%i§eq%§h%¥nﬁcgls%%§@%é§s ro%%}éllg go%en Ihq'{exu %ét(s) rﬂag wmfl(? éon%romlse the safety
or @ﬁna’pyf ofchg xeg,thtlrgtrelpiglcfagﬂ,l qywak@scp]emp\dg'ﬁh@is:tr 1mg‘a¢tlcal It is also desirable to
pre%ﬁﬁieﬁsamdg—ﬁg (Tn‘f’ n'faﬁj?ﬁatllﬂgédagg ng Whlc'hﬂdﬂﬁﬂlﬂ&e(pgo @%E@ieﬂt could elicit

ave severa or ex
a togigrespprsetReavalef erotpmrinating endepoxinsie p@fh@ﬂ@ﬂyemmrtamawlg?ee plasmid DNA is
purfER YRS gfifn-deAVEBRLE AT GABICthAOhE High (eFeld of eﬁ&o'f@ﬂl@l as an integral
and |so ropanol ) and toxic chemcals, ., ethidi um
compppgrt efiihe pifigs §efl membienechl or of orm are general |y

un d’ﬂ%‘ dla@Ql:a@ tef:mﬁqdeafo@ ok Mdipslyiis é;%mﬁmw o a6Biidl @mentations
Al ternatives netho to the cesium

are éﬁfagllelfefesn@gr?f llqbpr@‘@gt scalg p}ﬁg}ldﬂgenggaganq éﬁterﬂlggq’ﬁoa opRggterial host cells
con&ﬂﬁﬂgth&}ﬁﬁdnﬁm folfored bﬁﬁceﬁte&ﬁutﬁhlﬁ%tluﬁ tARing the rodipR@iod B Most cell genomic

DN% ma g'g ?&?ﬁ%ﬁﬁféﬁﬁ%‘ﬁg ﬁ% aeg(lauta e,rcg{l}gpégt[obhﬁgélqwfl phase contains the

plasaiid DN AeXdéEin @leohoﬂ'ﬂireﬁﬁtaﬁldfaﬁi et Su\tje&edmysobﬁnmeﬁttjﬁlgﬂloh @sing CsCl in
the rﬁgeg%}%gegﬂ?ﬂ’%éu&ﬁr mi utf) sg;}ag{tee %:Vrratg{)]l.}s %xgstr 0 epé%smlc{/BNA i.e., supercoiled,
nicled @irelafdng liacwlizat Eumtiet enaptaiml weittobutgobid required tohemove residual ethidium
brox%gda g(t?lg)twecﬁ %y ?)fl\{ﬁg% acuranca‘aon usiij aﬁclzo%ol é\cll\%ﬁ?nat g)/urlf%elalop SERS follow to remove
mﬂU@ﬂpkmmated and a Iarge quantlty of organic solvent

nmu C r

i Rt P L A
puridihation cethodetbatriritol via gheaisel ofplanze fppunts efdlamogble prgamie saleents (e.g., ethanol
andr@;p%gn f and GRAL a{ehﬁ]cglspé_gs thféﬁmpyroﬁlkcﬁCﬁﬂeﬁ(ﬁhgr{de&l&ofogp Gre generally

el ectrophoretlc nmet hod T ncl udes gaper | ect rophoresi's
undggirgblg dpr lage sealoisplatiansingd parificagjen ofeplasnid HHor A§praativgs methods to the

cesiGRANTHRINAE lééﬂtﬁﬁ%eit%n VWRVEEd fariRaseli® OINAC BRET8EdnC siBtR Qe exclusion
has many of | ong separation time, difficult

chrmtqggg)py, on}agwagw Bydrgsianan t@ angtV@rloWQq{qgvphlc methods based on

revs’iééalbﬂaﬁabér@anmﬁt Redsigd. Qhess @RahaivedMaPhbe tahﬁiluzltWt?o fn@fhﬂ% s@ihll amounts of
smd |I|ze i o exchan chro

res érluafeélale?n %lr ora@gxuﬁcﬂa,{]b%pre@qp %)é F%ﬂ cgakagleegd are not capable of

mn&ﬁ&g&kqua&Méﬁfpnﬁmﬁﬂnexexclu3|on chronatography

(6 Pr%ﬁ év%%isl&?h%ib% :%!elp%tf %})\qg‘c gﬁgTe chni ﬁgr?fﬁ%{g Bg)gesgfs comphcated and
a lagd djutritivyes @ganle salvem adugicichisbd hencg htypbmis n{aRfE@oplems of treatment of waste
Soh%%;eﬂggﬁts and ot her conponents such as hexam ne

paf spern1d|ne and pol yvi nyl pyrol | i done (PVP).

Hovignsides the chreménat deparitingand preifhiogisetbods thareadd methal qfiseparatisg plasmids
by g&trgélfokg" e@‘f %EQ?P%Q%LC %tfggf f;n'eYlgesi)gé)e? B%&b%ﬁorggls dad1d %el electrophoresw,

many of the known nethods suffer fromthe dlsadvantage

of using PEG or other additives, which may not be

desired in manufacture of plasmd DNA, as they require

addi ti onal separation, disposal and quality contro

nmet hods, which can be difficult, nore tinme consum ng

and nore expensive. Alternative fornms of known nethods

for separation of supercoiled and
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rel axed fornms of plasmd DNA utilize very expensive
resins, which also utilize solvents, such as

wa@e@somssz i | e, et hanol and ot her conponents, |P&EEP2005/005213
triethylam ne and tetrabutyl anmoni um phosphat e,
during processing. Additionalz nmethods of separating
supercoi l ed and rel axed DNA rely on sizeexcl usi on
chr omat ogr aphy, whi ch i nvol ves separation of the two

andfg@1r éi&tr?ﬁhof@s@%moﬂmﬁh@u@@ﬂ? HEvér e SRBIdphdiéticf iR tRIIGRASs imBny problems
hese colunmms tend to be relatlvely | ong, posing

Ofl%‘}gd?ﬁaﬁtle%ﬂ?’e Sgifeult colechipry favesapleoadinge%6-t * i nf easi bl e to
i npten@my dvillabRrg@hds Fbesaparabncsi 0o twd Horad dif tplmid DNA utilize ion

exclBgG EFOESTHAY (TP Lo hORLOr GPOBRA e O L 14 or e
exclobibn stobrhidtdgpaphy (Rimreh D .MheBisteghdlygyvTesoqss Halt UM. 6fJubd 997, p 417-
420§NA% g%f‘l r’c@elmf’il 2" aon i aéir thlg spsrurglg a;at 1%1&9 ﬁénem%c%h ]( (ﬁ, (c:leot%rgeglltsh and other
compomdnistsurheas béxamaleaxiedt, amdnlémpemd: poly eu IpiraBdvingl (M, However, currently
kno%E )&%?hod? gfé nble J]gl%tvfaél ucgfg;q%y gllld o i%e%ﬂ%' geg% tﬁ% c;frkﬁpercoﬂed and

as endot oxi n pro y many act eri
nickegl gorkanlevas) DIVAc A edditionf marsief GF ynoveaeethedsssutferfeom ét@ disadvantage of

usm%% oPbth&CREHSesl WhichEndJah bk QESHeY i ShablFEorit 38 magm%A as they

hese endotoxins are generally |i popolysaccharid
requfilezpg et sappretiane flispost and avaélwc@ﬁfs@rféﬂws dfhighhean bg tdefﬁcult more time

co, {[ﬁﬂﬁ%ﬁg@n&é‘ eXpERR et dau e féﬁﬁst khéwn ﬁ&ﬂoc@ 16+ sBpa@38A bf dubercoiled and

reparation of the host cells and host cell
relapgd49F BN gg p]éqmlmz% Wlizec VAre £XPeppivic Essing ie]) algg utilize solvents, such as

acetBMEHN, QaR§l dn8 ofhef EdtipoREnt Nite MESBEMANY arfl RRabutyl tahghonium phosphate,

purlflcatl .of plasm,d for therapeutic )
durigg PHIFEISHEY %m %”é‘P H‘Eﬁﬂﬂﬁ BEI\IAa‘ia%‘i‘ﬁ)?/‘ﬁ’FrCf’ e&n‘?"ﬁl rﬁgﬁ?ddDBﬁArely on size-
exclagib Ehr@ﬂﬁogﬁz;ﬂhﬂﬁﬁﬂléhylmﬂﬁ sépaeatioe gothe wal fordheiliethid DNA based on the
tructure o e endot ox wever asm
sl SRR P98 yTHER 5P O HLOTEANEH Bl JOELR T DR LU apiEy Problems,
makarphit feeiblaito Iimlﬂanemn irekceangepoéstios nbddifonbsizeextlodidh methods need
COH%EI é?%%dr sam p?eaioil ution, atrl]lqearp na%agﬁb%etpbﬁi ai w‘%hnd asmgrﬁNA sHlutlons due to the
hlglémumooxmangeoﬁha:mNA separation resul ts in only parti al
re a
r&ﬁyc?ﬁla%%ldsblgﬂ (ﬁ %g%l%m)ns ?Jgféﬂtag‘e V%Ed&g%%%ﬂ;ﬂgggrbaz rp}‘{eﬁvgr]gtlons and often
conq@ina@, mvdw‘@M relgxed cinil evertkoiled glesmid dPRAI sftdnarequings am@toxm removal, as
A0
e b BPAP S e AR o Bl P et g s ptammators
reac@anawcln PRIR SV echeppisas Hie dogs respizing the pispidd &he4 sThess) egdpteyins are generally
llpopél%ﬁgcﬁ%l(femor%ﬁ%ﬁfeﬁtg 'tﬁ@e(ﬁn@xalp% I Jomb&&n@ drahg %utgf"' ﬁ@hbiaxe of Gram-
asm ds in sinmple nd in shorter time

negytivg BW“@& anglar s 4 8 G2 4 BASPAGR(ROB of e dethicells3ad Best cell membranes or

mack@SRR0EE 1R feﬁh@ﬁﬁi RY endofiins tuhﬁ chidial SdCnedssbddp st@@[h ﬂi@ purification of
arated and purifi eg keepi n t he sanme st ruct
plaquég vl

Pt ﬁe@pﬁkﬁlﬁﬁérpm aetic rPS% ?tO’FB YRR s EWJeP%Ié solutions

prmﬁfnfyg@ded Qe hdpmiveiyt c:,jlﬁfge@ Etrmmf It}ﬁnenbad)kdns tfhﬁvd egétcﬂlz%m?d D(Ij\IA also is

acids.are uired to. have en, se e an urifje
negeﬁlryely d:hﬂg%angﬂﬂlcte);epwlpﬂ 1%1és1u% C%fm% %ﬂlor}@ich%ge resins which bind
botthiuve vislecultd it Qnti& cart4di edlkiieions] bkﬁferehﬁlﬂlymu_ﬁd astni@DNAswhilebinding the
end(gcaygiéﬁl gl;ljcil??trsé@#%lﬁr? E)Qﬂ‘ﬂfstlg?ol\rlﬁ\% ga‘}ﬁﬂ ?%]Efg’feﬂl ag Itgltéﬁ'lltﬂg%g ffula(gunts of endotoxins elute
withoph@pibdntiy DNAread/ef ©ovesy pdohecprenysd iptasmid \DNA isarchiaveds at

providing a separating nethod that utilizes at | east

two chromat ogr aphy steps, which enables to separate a

| arge quantity of plasmds DNAs in a shorter tine and

with an unexpectedly high purity grade. SUMMARY OF THE

I NVENTI ON The invention is based on the discovery of a

nmet hod for producing and isolating highly purified

pl asm d DNA. The plasm d DNA produced and i sol ated by

the nethod of the invention contains very
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| ow | evel s of contam nating chronmosomal DNA, RNA,

protein, and endotoxins. The plasm d DNA produced
wa@ewonadismy to the invention is of sufficient pRCT/ER20D8005213

pl asm d- based therapy. Thus, the invention enconpasses

a process for producing and |§olat|ng hi ghly purified

plasm d DNA that includes the step of cells lysis in
~which there is (a) a neans for turbulent flowto

r apifkey shileX 1s%laﬁ§111 |an§ Lﬁﬂﬁ@eﬁﬂoﬁ) NofWhlhdinid BRAULAN Ik dakolume microbial
lyses cells; and means. for lamnar flow to

ferrbeéleﬁptts W TRIFSS ntae é}eYﬁ%ana‘i‘t el 35y RpEPviesh P aa*}nwrfms%}ion process. Also 2
proé‘eb@ﬁ)? @eﬁbﬁﬂaﬁl#lg ﬁ@lﬁjﬂfyhr@fh latf ?ﬁzﬁlltlfy dfhﬁhlsﬂldxmlﬁe if Qlﬁlﬁl@ﬂwh}nand in shorter
IR R C -
be siemt:&m aind mmlﬁehekeWMammsmwre&ddlréprmalbleynammnd $eorder to avoid the

a sec n that neutral.i
adverﬁ r}‘f )9t5 olq” rélpuglg rgﬁr’nm ag%gg’ h[e nuaelc )%flgsr e reﬁléla% t? g%ve bﬁen separated

and(pbl)lﬁddllmmmglnplmtst he means for lamnar flowinto the

o rrba@,ml %{g&n %o?lg ltlglgal f}eﬁlgc% ﬂg\?ﬁav?rlg Hdfe 19€%rgggll11¥1%gthﬁgﬁﬂ%§£ctldg, in particular,
plasnsds| A cpingbbr abtaDNA if susficiat high peripnd Bi sufficiefblpraiquéntity. Therefore,
the Hegen? ﬁ"xlv% OIWaME a@ ro@fdh@la' sg%a}‘a?i‘ng %eﬁlgh ltﬁa't Qﬂlz'e{']attlgh? 8c'ﬂfbmatog_graphy

ul ent neutralizin
stepps,y whiply eragleg tq @ﬂi?alBS? aa@taerfglalﬁﬁy aEplaineds BNgsiip. shtrlﬁﬁé time and with an
mwﬂ&@é@?hghﬁ%ﬁ?%ﬁﬁ@ also relates to a continuous
al kaline cell "lysis device conprising a first m xer or
i njector capable of injecting an alkaline fluid in the

oppsIsVIVARY DECEHRINCENTIN cel | suspension, a first

tube of small. dianeter so as.to generate a turbul ent
£ 1 olVPYERA R i HEe A0 SIaBTP aEOBEIng afepejgin highly purified
plas(ﬂhcﬁDBﬂAe Théplasasid DNAGRB&EIced ghdasdladtl Byahe mkiBvd v théinkeritid® contains very

v by S oo PRI DRORoBH DN B B apd, BRERAR Hls Pesmid DNA

mommaakanmhgwnmﬁﬁﬂmnmﬂmbﬂmfmwmnmm@ampmameebamnee@pﬂ of

P ot oo Sepdbe PEa Pisfot brribie ol Rl Purificd plasmi

DNphtizat melmdastthecsadp ofj celddysiBNiAwhigh tieteds (ad bjnearts fof tutbhlent flow to rapidly mix
r [ ' I ) [ [ i .
o o SR on HSL B0 R e eyl Sy B TR P B REPRP e e incubaing
a mgaraformed in (3) etithow sulstantéal pgitatiord whereinglpmixturd fogmaeduio (@ iflows from the
' ] eutical grade that are

maﬂggfﬁwﬂygfm$€§ggg%ﬁué gﬁbaggﬁﬁggbased therapy. A

pl afs Ferdermmkogimepiant dhei I@Wnﬁlgﬂothawehaa@@@% afgjtiprally jemprise a means for
addﬁE'é Q&G§d é%futltnli‘ fhaf RUELHZEQRe W8Ng s!%ﬁm%ﬁ‘ Ringfeln th@mlxture incubated in (b) flows

purification steps includin léast triple helix
frong the g1sens Sefrlaping floyrato thsymepy Ph@@fimg AtcQrrbsoliieBn exchange

¢ hrig Yet Q6thaibbodRent ) e rrrié@lﬁﬂﬁin%dy"ﬁe%élﬁﬁﬂa‘%ﬁethod to isolate plasmid DNA
chr ormat ogr. aph These methods thus include th

frong. g¢1tsi %@B&engaﬁ Amixing thecefls with ap alkalk fysing selupier i the fgans for turbulent

flovg Qﬁ@@bpﬁﬁrﬂﬁlﬂytﬁefml&ubél?ﬂhgeddtutl&ﬂb}oimﬁlé @R adi@€solution.

chr gnat ogr a and/or triple helix chromto
BreReh EREioR PP SUHELPE CREPUSATADRE (B S SpRRisin  fis

mlxa'xhﬁ: &@ecfmbipads of ih}dzsu@l aﬁ@lkalmelﬂudﬁn tH&&pchﬂlé diredtetsof the cell suspension, a
escri

ﬁrs ehofJ SS lé gé@gﬁf StS?esptB §erbe1rat u6 uleéjx gﬂ\g ﬁzvdtgnn t‘ﬁe m1xQure a second tube of a
large Idra(mtet s asaohgenerbte Iapihlemhleﬂlovsx wcﬂ‘mnalmmognap hysecoad @hixer or injector for

oph r n conbi nati on.
mJe%}f% the%t &P#I%Pg i ehlog%}l 81?3 68§ Ae EPVI%%%I Sél%er emoval may
precede the first chromat ography step One obj ect of
the invention is to maxim ze the yield of plasm d DNA
froma host cell/plasm d DNA conbi nati on. Anot her
object of the invention is to provide a plasm d DNA
preparation which is substantially




10

15

20

25

30

free of bacterial host RNA. Another object of the
invention is to provide a plasm d DNA preparation

wokioshodss2 substantially free of bacterial hostPEr/BP®0F005213
Still, another object of the invention is to provide a
pl asm d DNA preparation which-is substantially free of
bacterial host chronosonal DNK Anot her object of the
invention is to provide a plasm d DNA preparation
whi @he ln&nﬁmbﬁlﬁaﬂtehﬂirﬂpyss@sr Bfetifd obpﬁtiﬁﬁdgadnd ReRting hlghly purified plasmid

ect esent |nv |on 'S

Dl\fA t%at 1 esseél lallgénr?ﬁt ECO ntﬁ P‘é@gg\’% lﬁé’%ﬂ%?ﬁﬁ@éiﬂqe ‘gr ade
pl amtuer DObjecttofi dte presertiingybdtipn lmlﬂtﬂ_tf) @ inethd& for @epfafaﬁ@g”:lirﬂfpunfymg nucleic
aci{l’sjgaqu glaﬁﬁim [ﬂ\T/? Gisi ?n%ret ?e?allaﬂ ¥e‘1ateas$% & Imlsé’H1V gﬁc?asgé?%lnhg gl? (felc amciél and plasmid

rge-scal e manufact ur
DNenelmipranaecuticab raderthateant isefil fog reaciECh[ﬂndwli‘srdldettMpyJ A plasmid DNA

preﬁéétﬁ)ﬂtléﬂvt\%qdy acﬁ:&%ﬁﬁ% tlﬁ:%%ﬁr@s ¢ I:[He 1PV41111[1%{1

8 'stibi&k
B e Qe One Ject go purification steps

incluiag afeast iriele felixecheamptozeanhs iad wey fudlpn frstude ym@reqcumgwomamgraphy

andTﬂafamaﬁc%&qmm&trbﬁ%%ha%ﬁ@}grgfo relates to plasnid DNA
liquid formul ations t are stable and stays

un- §eege mefberlsdhusrigsdide thersoatinupwsratkation lysiopigp geseried herkin in combination
with |sﬁ@equ&ﬂ¢n@h%x§ﬂéﬂ§e H8&hdidgrdpBy aﬁ/&rtﬂﬁlu rrhg{}]X Qﬁr@ﬁ%&a%nd/or further

t .are used research and rel ated

hydf‘f?%?%\b&?teﬁ&a‘?”t‘ihmogfﬂﬁ}%ct s and advant ages of the
| NVEhd aidthotld khubeal®einclu@d e bdﬁtlﬂﬁ)ﬁ§ alldahﬁeh §sdess H&Eﬂﬂ%ﬂ herein in

and in_part Il be obvious fromthe
confiefith T siboSispiy® BB G emin Granaetnie, GPe i chromatography
andi liykdmphobm:nmtefahﬁoro bljr&tﬁit&gr@mg iAdyabihapas Aok satd BltbiOEH stRR flocculate
|ned by means of the el enments

att
removac]j ma%ﬁggclzeﬁlgkheéﬁsg clggrpiltf)%r grs eg, poi nted out in the
ap p@macté)g:bct(bfahmvenhbn isso taxilnére thededld b0 BN ALRInD2 hé¥e cell/plasmid

]mwéggﬁgﬁ&gg general description and the foll ow ng
description are exenplary and explanatory

onl Amaghetiolect oftbe inversipn isge proeidef platneid IDNAe priepavation &hich is substantially
ﬁﬁgkg&ﬂﬁglmgqgwgcconpanylng drawi ngs, which are

incorporated in and constitute a part of this

s pettiothee eltj¢ch pf the invension stteprowder plsnadiPdU preprraioofwhichés substantially

ﬁﬁﬁﬁygﬁ%quﬁémgmﬁogether with the description, serve to
expl ain the |nc les of the invention. BRI EF

DESTR Pratien he| iR fsi tguprevide p plasmist Pdla piepargtfon which is

subdtdhBalBARA 'bﬂﬁdéﬁerlﬁlhl@h cﬂ%)ﬁo&?ﬂa}‘ﬁﬁg for continuous node
ceI | ysis of the invention ure 2 is a schematic

(55855 ofhe TR B CORDY RIS BAONA Jrgpagation which is substantially
fke@bﬁﬁkﬁﬂﬂﬁgeﬁkﬂﬂﬁ@ 3 is atable conmparing purification

eldﬁF qﬁtergaﬁ DNA RNA, proteins, endotoxin

Fiehige! G5 PR §resETE FGHONE (SpPrBYIdeah FisHHod KT rapRgEnE pharmsceuticl
gradé IptasiAtINgA ity highEGlre foF usd irf MEkath @R PRT@Hasvl thBrady, %ﬂ@ﬁ amenable
gn eﬂﬁhan chromat ography i n conbi nati on Wi

to“?edﬁﬁ%aﬁ%ﬁf © IS chr omat ogr aphy (THAC), and a
t hrlthe irgtigjon ek Iam@n@mrphsmmgeuacﬁ Epe plhsndf DO 2X%CH adk6iRially free of

h t A
e G G K A ———
awogwp@ngmggwaphym$H|C3 I n conbi nati on ND nmeans not

dEt’Iﬁg gl% h]lnl/é?lWoé Q&Sﬂefa{eylt ﬁas%naalbﬁl\llﬁ%g org}upag éPaéﬁ%ﬁE‘gle and stays

Frous net
dagre{deglgtf Fofogn tnlgpqgatatg rfpldloﬁg\[ﬂerlog @€ bime, and are thus useful for storage of plasmid

DNA that are used research and related human therapy.
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ani on- exchange chromat ography (AEC), hydroxyapatite
chr omat ogr aphy (HAC), hydrophobic interaction

we boostrenseyr aphy (H C), reversed-phase chr onat oRCEPP2005/005213
(RPC), size exclusion chromatography (SEC), triple
helix affinity chromatographygs(THAC) alone or in
conbi nation, and the nethod agcor ding to the present
invention. Results in terns of quality of the purified

pl a&ﬂﬁldorﬁl\l@bjaﬂsﬁarﬂraﬁ\/dnd@& draReinPentiDPwil'6Y sefl @5r@Gh B8kt (i tﬁc\!vdescrlptlon
b Eg tivity anal ﬁtl cal hods). Figures 5A and 5B are
whigh Ale’s<nee Ay ol gt b SherireRon §F may &g leamed by practice of the
1nvélftm;hnﬂ“h$ olsjeddf arﬂradmnt}lgdfs&ﬂ' |t1&hn¥ﬂnﬁ@1’ﬂvﬂl HeQedllzedindtafifined by means of the
+ 5Cfo({§pu to 90 days.

t
ele%elﬁs andtconolnlgat %amCU? %\R%mre%i)"gt“f thg2RPen Bt ai ni ng” an
aci H:is labkd mglelatopdl-lthaf bdtke s ﬁ)i'a:gdiing genéiak aésbﬂﬁloﬁat’:m the following detailed

I kal i

desf 3 R L R R S R ko e e Simed.

hav"lfhrg agromipartyéngr dipwings . @einlo rire ifdidporadn in andDI‘dénstdm&t al part of this
e QPR e b QAR By PR W gD, serve 0
exnlqmmhprewp&a@ﬁthpawpm@ne nmoves in a direction parallel

to every particle. Lysate neans the material produced

by the process of cell lysis. The termlysing refers

to the action of rupturing the cell wall and/or cell

nenbnmenﬁécmmbhvmim@m@dﬂma buffered solution
(le., cell suspension) throu chem cal treatnent

usi ﬁ'ﬁ“'& 18 p steBricd HF&‘PPW e ¢ tl“}i% ibp ysed derrppntinugusimpgle cell lysis of the
invéiﬁeﬂi]t s include for exarrpl e, alkali, detergents,
c .sol vents, enzynes. In a preferred
enb ai"‘ﬁédf a S“Sﬂ’éatﬂcyg g miper 41 ip e F%““&B‘H‘é cellysinnparatys.
i nt Egiire[.%l 1@8 mblé&‘coﬁ'lbﬁn‘ﬂg osficatied :J'lélds 1|}1|Qéﬁnﬁ af bBRA, ROABKi8ins, endotoxin
or to ca

con{g}mmapt Liswgl gn l?gt%h ﬂ@a&}o&gxﬂ’lg]ﬂﬁe C A%)(/‘?,tqr] A tvq-genmethod with a
stepwef area@n exchatge shroatatvigraghywhi ﬂiml:ﬁr&tibr[ avlmh Ztﬁiﬁle cheBP laffiniitp thromatography

H of t ] uti
(T}fACla na%rﬁe ftglr%g treg/ r%gtrhg uﬁ dl?p(‘;‘lSllfllg 2 Siep € 96?181? 8>fc§?ﬂg§ cquglgtggraﬁg e}, step triple
helix I‘pefﬁmbr vproategrgphy Newdt o teanoff hydraphdisc dntbractiod éhrormdidgedphy (HIC) in
com%nl @dn N Fn%%’ﬁ fde&&g@ ob Sg‘ﬂﬁll‘/# %a{yﬁg m% hgg | ty gradient

per pen ar to't *The const ant
of gwedrit ¢ Bhlglcpmgering Vékwgsmefh@dStOlﬁ sepvnamduoynfyiﬁgamhﬂsDNA such
ogf Newsond I s s
ani ex Yl\ée h?d?naﬁ fg}ggg}g(m ng/?ﬁ):)dﬁ?ﬂgg \Nﬁ% atg%gghs' Sq{fxg%’s hydrophobic

Newt oni an
mteiaét“’ﬁ‘ot chemsingraph n ICY o | reyepsed-phase e chitematopraghygr@B8CENtsize  exclusion

chr(ﬁﬁﬂ)g%ﬁ)p@E@D GHbIa hellxQufidhg cﬁloﬂﬂﬁ)gﬁf) lc aMHQ oNﬁ\%ﬂﬂhﬂﬁn and the

flu not have a well defrned visc
meﬂmsiﬁcwmga .f%wr?ﬁeehua@nﬁmcwalés ip lloae pEqugEiof ﬁne ppiifiadiplasmig DNA are

proﬁdedlhéi‘ém ND SR dtatfddi(owlsbiditdfy £ﬂ3§ﬁbﬂ%e@@@1§7 vi scous and
and tjme-dependent "vi scosity

tic rties),
epges %é‘g Waﬁ%*aﬂ@wglg%wnaw nd| ra?kmgrreteaéﬁowtlon of open

c1rcuﬂ£rr1$asﬁltd fogn)ef the plabitiig DA f¥ed ithated sd PeLC Rr GFHoOORSRME,
whi ch may have the capability of having a
non- endogenous DNA fragment inserted into it. As used
Definiziogs n, pl asm d DNA can al so be any form of pI asm d

DNQK rocessed, ar of her ed form
Clﬁcorﬁ?anﬁ%la% ri g gnack l}EﬁVWé a Pf{gl? peé%ﬁ e, any
of Allglineimyans catebiing sot dr oasntamﬁmg am aiftai dr bdse;bb@npd pIS gieﬁkeﬂm 7.

| i | ed pl d DNA,
e AR b e MRERRRIDL BT D,

Si ngI e-stranded pl asm d DNA. Procedures for
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the construction of plasmds include those described

in Maniatis et al., Mlecular Coning, A Laboratory
wokmwaabos42d, Col d Spring Harbor Laboratory PreBGI/EP2005/005213

(1989). A protocol for a mni-prep of plasm d DNA,

wel | -known in the art (Birnbs$n1and Doly, Nucleic

Aci ds Research 7:1513 (1979))Y can be used to

initially isolate plasmd DNA for |ater processing

t hr QLGRS PRRRATIEA alfat it @&Mﬁ@ﬁ bt i ﬁ, S BRREome,

contrasted w ur i produced

f r drAtiRRE ﬂwm@?@g ﬂ@f tyrqq@f ﬂcrw/ &ht |st§wm W @ﬂlénoama}er in which each particle

move®IdR &Jectm%a@ilamvgry%cﬂes or at least is after
pre aration the purification nethod of the

¥ man%hpo@%tar&ﬂl P’éﬂdll%?d &Y Hsguocessraf gplhbysiottn igmalysingirefers to the

actl@Nﬁ ruptiiringRRddell SR anB&%e1 %%raﬁe’s(%a @l wilRh & ih la%ﬁff@&pé&utlon (ie., cell
99% I ose%dc}@r cul ar formlgl asr(r)} DNA. Alternati vel g
SUSREHA} o BPP R BFAIPSPt UFig8 @O biPineataippig epg pe {ysing agents

inclbid fior @k@ple edkalinds@gents) freiddRiMehts, aAe ehgaSs. I Bfefermed efBiment, the

.be effective th t.heope cular, linear, or
IySI?T?ﬁ(’?]FSﬁE?CTHS % rng?lsbe It Fsé’i"gsl’@)m F‘ﬁgce:gﬁar maceuti cal grade
pl a‘Seﬁﬁtrailell\lA) Ifmkle l()a‘;‘ smlsmin;atnetdrai room) @HKusS E(pxaraatlad Habeddikalin@o undergo

neutgagiég{g)% (t)hrg grsl wree d%a? {(yraﬁ%)me 1n|g thf,h&egtéa 1z%§f %o rb{;ré%%me pH of the
solutipry ecnalpcbhbttWeent £rnd 7] ew prgferablyearsurtdo? oheopagsieraplyoéloser to 7 than
pre\Jiéuglgi d at a particular flowrate (e g., liters per
nate) through the mxer, usually by the action of a
purhfewieniansihodiIsde Beid iowdithishear strdse isf proportieueletotthe welesfity gradient and
perﬂeﬁ‘tﬁclmrxt@ Fthd ?laﬁ? ok %He%fj t e%t)fls@aﬁ'x{ of [Fﬁogglfnfoha(.f Mm% dqs the viscosity.

l'ysis, precipitation and m xi ng I cke
EX&@H’GS Oﬁlﬁwﬂumwch@ah@llwdgﬁﬁs i s not super coi |l ed.

" SURRIGR A m@i\h@\ d ﬁu@mt\ﬂ{lm ekl st qlseﬁ& tpﬂggmbﬁm E&lay i the velocity
in describin artlcu ar, isolated formof plasni

eracigandCRerRERCI A i hﬁfplaﬁF gy DlenNewdonansfideripaurnor have we)vell defined

VlscasﬁtS/ MO N MAds! iRQudeNstit bolids,| powdNMwSHRS! FBeeladticGWids (having
I ch Iitilslls desi r%Sap(i? separate, or .isolate, DNA
g

boﬂ%%w‘&ml pitin groPFHY fige- ri%vcl?afewscsw flgpds not 1imited
t 0,PIost DBI@J neddE Qf @maﬂscellﬂﬁldﬂtzlﬁéibrn coﬂgﬁﬁ{g 6fed kin®OVADNSUEHAt is not a

chro%%ﬁ?ﬁllﬂ]e{, ?v g.g\f%'\ﬁ% eno g}lg a; r@n g{;‘ o%%{?ugﬁﬁk fcr:a?glnlent inserted into
it. Ao dereid plasmm Wfbd]ﬂﬂdohr@ddnmm sfyplaaid DEpe mth@@ clithBrocessed, or
cont ex oas i nventi on
ot DR b A o e RBEP RS D Ty b RRA gy of o any
combi@ativnsif, rﬁcﬂ«;!e&l crdcﬂe? p@aig ONA, .relastet] cmﬂy pmﬁmﬂmm,mpémenlagi plasmid DNA,
cut pl'fas?h % ]%lgn t llrlteg%)z(%{% Brglgﬁemsm@lﬁg gaéqﬁ Ism%lﬁ rsnlgz{nltdcfe%l%lgs de ff’&lr g)fsotcedures for
the c«mmmuemtof frlosmidst indndec thopo desatitssdwint Mamibtisc bt 8l eMblieciddr Cloning, A
I t -
Lab(%%tg?ygqg{] | b& dd;{l Ef)rﬁ'%rl?afﬂgo? liggoratg’g Brddh ?1 9%5) d otor%gll f;(])r a mini-prep of

r obtfai’na Ication
plasmigeDN &y wgl-lowe in the hﬂt (Bifnbeig and Mlyh Ngﬂbly Apuls Redeandh Zd 13 (1979)), can

be uge%ftb ﬁﬁﬁll?%oﬂ@%%%mmlg@& lﬁér%}‘r&[eg Xmgﬁg%%Bﬁé asgg@@of the invention and
ure or ree of cont anlnan Oor possessi n
can |b@ §§ntfaﬁtgql1 Ve, they highlyr pridied @pryplpsegrgdqcpql grom_ the,methods of the invention.

Prefs@m AR BANbSthe FTRSLABRAUL, of &llea9 i 866 %rét%n@?ftﬂerﬂﬁﬂﬁcatlon method of
ereln as a reparatlon that contains no

nor e
the igysgtien, Sihstantisy ﬁlP%efiéF%r VorlassidD Ao 288 §Q%=18-5%%9% 95%> Or more
than(éBdth 9%% E:loé‘e?l'éﬂ&gﬁ'rf&rﬁm plé%ldﬁd DA, Qxﬁlaﬂnat%l}bi @r@mleab@valenﬂy closed form

entjon further enconpasses a rooduci n
of plaﬂé (SO REF eﬁliea i ™6 Herpridt Hpﬂﬂﬁwg'ermw&#gt mptg eftective than the
essentially f ree of contam nants and thus is
pharmaceuti cal grade DNA. The plasm d DNA produced and

i sol ated by the nethod of the invention contains very
low l evels, | ex part per mllions
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(ppm of contam nati ng chronosomal DNA, RNA, protein,
and endotoxins, and contains nostly closed circular

w0 ooosiiisassmi d DNA. The pl asmid DNA produced ackOY/EPI995/005213
to the invention is of sufficient purity for use in
research and pl asm d- based thﬁfapy, and optionally for
human clinical trial material and human gene therapy
experiments and clinical trials. A "pharnaceutica

opeglf(ﬁ&@ﬁalpllﬁe%fnoﬂ mkRIheHO FRRS |"ﬂhl31@f3>re afe phhtghatddMQN ia@plhstni® SNA may be
IS produced by a of the.jnvention_ and/ or

met h
sof %ér"&’o‘?fﬁﬁ@ifaﬁdcﬁ?“h%‘%ﬁ % oKt f%mésa%ftplaaw@ #fl sytitaniially jcpmpprise one or more
chﬁﬁWﬁk@sdeflned bel ow as a "pharmaceutical grade

plasmd DNA " Preferably, a_ "pharpaceutical grade, ..
D) 2SR RPBRAS SR or BT s (e © B Pigeing of a liquid at o
parﬁtlﬂﬂrtﬂy}wlrﬁv el g diedrs m chirtiye) &trodgﬁ dtmikerDusodllytbh Gtf@iction of a pump. It should

e G ke BeoRURATRSES BRSO i, scitaion

 andohixougpsomal  or genon1c DNA and | ess than about

0. 09? Ogé%@gqg(g(g}i"n (ao'?etlagcgél" ' m&3hs E)R{A il o? ﬂ]lpgr%gﬂed aé]upercoﬂed"

abou ronnsona or genomc
DNehiare tatyowell Ondersegd g theradan Gixscribing @pharsiculan mb]atedtfomn@f mésmid DNA.

Ot}QPfo%yopr@agﬁidle‘@& Brelald§ nHi gr the definition. O
course, har maceuti cal grade plasm d DNA
conﬁd’ﬁ@rttmnat@awnmm"ﬁé BN BippiRnics dropy whiehitds desiertiocseparate, or isolate,

DNRO tBRRE R A8 Pt idcRible, 30Yar® Abtt1inGidl 8, hbkE Eell bl@@:lny U Boxin, host cell
use i n conbi nation treatnents COHpOSItlonS n

DN¢y, giich g @gomoppgal DN/ prsgepqmie fiNspadierdiostell RN Aoksengpgtood that what is

or i3hbe cRRIUSEDY ichifanfihatil GhSlriy Ea%fd%ﬁe%d 1'0{51’ tHéQ:Bﬁt@)mn@ ARCE tHet¥Mods of the
the cell-based production of p asm d or othe

inverBiae AfHPFHTeE <) PR PR A ?rdwyawb'aeépgt celhderived, Le, it may or

nmﬁﬂ&@dahm@&ﬂnﬁpﬁﬁytlcal grade plasmd DNA" is defined
her as, a repagation that cont on the, |evel
gf,?éatlblgr pr &qﬂ g |3 ‘rgrﬁt fﬂmpﬁﬁqﬁt sgcl@ ag) pIGang, ¢ enrichment of the first
conﬁnoﬂ@ﬁ) ﬁomtmﬁfonbe&nmlmfwm&kﬁﬁﬂﬁldt doPdnedt is hrﬁ&ﬁly @bund. Extents of desired
r.otein contam nants. Al so or

mm%%?%mn? CF§€F§WHWBW§WH§%E%?P03| grade pl asnid DNA"
her Ehmema ressat@ily fedDhlA Jiptdp aurifted are defigedd as ama@&% arhcbp}sferably greater

OSRNG0 s Sy LR G POE iy Rl 580k 12
cmwm@m®68@6 i.e. < 0.00008 ng per 100 ng of plasnld DNA)

0 LG N
B e S T
aboptdb, apopreiiehly np awsee thineabhoutB it oelulghcomporierts, suthiva nell membranes.
0. Opﬁ'eo(ﬁveﬁﬁlgl Rt ?‘L Qlkﬂba)ésels G SRtHod ?f;p gdugglgég? 1s<9£t1n§ hlghly purified plasmid

preferably |l ess than 0.00002%
DN@ thyd mseﬁ@allpj diiee QipOntggingsts gﬁdgbqﬁ@p@m@)ce@(cal Rradle DNA The plasmid DNA

pro&RBd A1 B Sh g’\‘lrgg) BRmIRELHE ifRhtiH BREnPV &y mv&dle% ﬁéh per millions
al so nean a rep aration that containhs |ess

<Pplab%ﬁf9mem@e@%maw% BNAy P%Iﬁepra@vry andeepdotping any oaoremswsﬂy closed
circlfar Q)ﬂﬁ?ﬂl@ﬁ% DNAEThe<plesnli@ PR Bﬁd]ﬁb@ﬂ a@c@f&ﬂ@to(lﬁei ﬁllvéiﬁlﬁh & of sufficient
purt 58 BRI TG B B AY PR B P e trel mateil
andmomhrageﬂSthleﬁﬁ)Se)@Eraﬁbn& ahd Eiﬂidxgmel@dot oxi ns. The

Pha ceut| al. gr mea her ei n )

ot P AT CH AR i 30 GPY RS PR NI & 8 i s roduced
by 4 method off thairdyention enqmes a getyosEINA hivigg atdenst are S thegiutity levels defined

t han SW 90 5% n % 0

vei] R PR P, P e s Pl PP PR ey el B lggmid DA

configuration of tublng wherein a T-shape is forned

by a single piece of tubing created in that

configuration or nore than one piece of tubing
conbined to create that
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configuration. The T tube has three arns and a center
area where the arns join. AT tube may be used to m x

WO pgsadisent s as two fluids can fl ow each i nto PCEEPR{005/005213
the arns of the T, join at the center area, and out
the third arm M xing occurs43gs the fluids
nmer ge. Tur bul ent fl ow neans irregular random noti on of
fluid particles in directions transverse to the

confposiféit’ io®the Afvehtltn i1Ed d’ptﬁlkyq\é#el Héﬁnth}Cﬂ 1&3Ewo &I obd iderdifiedibelow as a
. glven int varie rgtlca n nituae
PhR D o051 QBB B0V (PepErble, 67 RRboHa dO I SHo romosomal or

gen¥BCONA 28d dese hl&ﬁtalbﬁutm(mpeﬁ% ipesein DE'lTéihlhED IESCRtaRpleOks than about

HE | I\I\/E I ON Th .
gt o AL e A EHTRENCE Y TR S ——
compiratichs be pmﬁtﬁ rldvals etet indeded gindeal ¢hepdedisitiol Df\l.éourslen the pharmaceut1cal grade
plas%ag f)t\fﬁu ér%?ésnwlﬂ%ar{ dﬂytﬁgll cbrgﬂ‘ dse Br ﬁtscl%cgdgedhcogﬁ?ndel & %esYr?(E Yor gny particular

use,phégimgjlsﬁ)mdcou@lrn@orareamwmsmspomssﬂmnkailnd ﬂerabge& “s‘hedévehasf chromosomal

or g{é&Jn&lé RSAf ér{dﬁtfoxncﬁ ﬁ'gmnag ferG Sl &nﬁﬁﬁmh@ %Hll tfi’et c%ﬁ-tbag'e production of
rans or fre exponentl a gro

plasphdierevthep¢dniaminigi(s fﬁio@dk‘é@m(ﬁﬁ%t@n ptoaqses cont ai ning LB

e di Upg: G0 Rt intcABicdl %’ra@i@ tpla?rhfat HEAS WA HeRlid ACY EN'Anﬁeparatlon that
Single colonies fromthe plate are then inocul ated

coniaige [9njthey l§ve @f ppne past ﬁeédmumsoa PRPTEH08E oni-¢ 1 §-AROT mg per 100 mg of

p1as%ﬁ)<DDNm§ brabsB oPEHnbRic BN A RN, baPNGrdtéIR cofanSiRRA! at e
sterile plastic, Erlenneyer fl asks and gromn for, 12-16

houtle0 QF mere BEeCheY:a PONEIRFIYCA! reEdls atlasmid B ohergip g mean a DNA
prefabbtibhitheScon@ms tekeRantbe 0100%4, aqesg hinih ©.080R, 41l pfbffera-n}eressl tBan 0.0001%,

o B OITL, Shodo By < GBS 'S i o o

chrdnfsea DVA @npendaieDNKo i nocul ate two 5 L Erlenneyer

fl and 200

| nebiaf e e b PR e T s PR i flptain tss than
abowt0e1 %, or demnpmmm arall prqffhalslg Jessathbre®. 0@ 104 ar ﬁeﬂlﬂﬂly&éss #nn 0.00002%
(< O%&Q/f a? i J OO%O&J rrr]ll%tg?r 10 m of plgérrlufi @&Mg“ f EI% A8 amllnfmts,;. host

i nocu on are L
c el ‘IPharmpe@uiigabgradaplainiid tDN%y cagadsh mhdagha BINdaespargivd that contains less
A o . have
oL R0, B SIBERTEA I8 DBk, 181 Rons e e 10
mg Mﬁsm@ 12hp) wagdem P@tamllimtsc h and fed-batch
fe r‘@ﬁaﬂh@éeh@(ﬂl {%mfcﬁbﬂﬁﬂ EAlals3hedh 4 PG, ﬁrﬂﬁragf)l?%ﬁontams less than
rate to be contr ed through manipulatio th
Olﬁpﬁm&ﬁﬂ@%ﬂ%%rature and the carbon source used. As used

hergie Pharti€euti€dl Padd 9&%&1&%@@5@%&& a DNAapx%&lritxon that is preferably,
culture process by which al|l the nutrients req

ed
predogyinapdy pirgylap it fprantndraere Bresele ONh thet cwaa@n%re than'80%, 85%, 90%

95%3@%&46%399%ofttlﬁse@&'r&lléfﬁﬂm‘faﬁlsﬂlﬁm@ in the vessel in
great excess 10- Id excess

(for e f r
o T b B ek TOmeSO PB4y ybing Whereings fiapg b forfed by a single
piecke @Bﬁibingtcteaiﬁd ut therconyeucdiivn at inorg tltah em@ glede dfaubiBk&mbined to create that

ons e sterile vessel af

confsion. B 1 s gfe i Sdsrneond Vivte hegmsiop A3 phede be used
to nfieigtetigntsrasttierb Slufis darsflavadaelg)inesone At hes of yeeT, §ifin at the center area, and
out¥h ment atg on uségf ulstﬁ;\ec Q Sorlrllen to the invention is

8&1 a?%h ) ion, 1N ich the cell growth rate

is controlled by the addition of nutrients to the

culture during cell growth. As used herein, "fed-batch

fermentation” refers to a cell culture process in

which the gromh rate is controlled by carefully

noni tored additions of netabolites to the culture

during fernmentation. Fed-batch fernentation according

to the invention permts the cell culture to reach a

hi gher bi omass than batch fernentation. Exanpl es of

fermentation process and exenplary rates of feed

addi tion are described bel ow for
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a 50 L preparation. However, other volunes, for

exanple 10 L, 50 L, or greater than 500 L, also may be
wpe@sreserl using the exenplary feed rates descPCDEP2005/005213

bel ow, depending on the scale of the equipnent. Highly

enri ched batch nmedi um and feq?Patch medi um

fernmentations are appropriate“or the production of

high cell density culture to naximze specific plasmd

yi efrgoand b/ rﬁ’é%si"l‘?t‘églﬁe?rtrarﬁt)mhﬁ&hn B SRSV ih Qirsdtibhd trdnverse to the
exponenti al gf?r owt h, “Fed- batch Fernentati on uses

dlrﬁp%gfs‘@e Biain &t gfpjclagleavel:’oalit}b@@ givggrheit varjss erratically in magnitude and
dirdcgégrentation is run in batch node until the initial
car boncﬁfﬁubst rate | ucos exhausted. This point is

not EHCRASUE rgﬁﬁ&%ﬂ'gi i Ié?éinﬁﬁz’tws andsiastic PRERFTERS- gl ucose

anal ysis of a sanple taken immediately after this

v ' I i d medi um punp is then
pefATEn pERERRP RO UY AP IPRSHEST oa by o monel
der Thﬁen’ive‘ntlﬁrm$C&asddamStheﬁlsedvery(cBiaCHeailg)Ie ﬁﬁthﬂ:d)&ﬂ pl@ﬁ@ing a high yield of
phaﬁrgagc:elfl)lticalt deWasral% IS:NAV)g g(a:r%cﬁlgr {hn ?nQ/r al&nllsl lfagei nctg?]fligcg)re/grg 1%f a method
for produdingedd phlating highhapurididd tdaetnuth Dblmoxsmga continuéuselkaiirietlysis of host cells.
bat ﬁ_ba P (s:t%é Rost FeliWe ln%@lﬁéalr &%raﬁ&&%x%@”ﬁ?t | ﬁgsm% DNA at exponential

substrate | consuned
groyyixphasenselp ed stieaked rontat matibSa«toetam@ngpB] gleélumapntammgsael anfibiotic such as

tetrhd}ElirdR! @H@féscdl&\{é@l Rordf hepidtd %Feu bdh i {&ul %Geeagl'rlllﬁtﬁrﬁ) ml LB medium

cannot gr ow at this rate Indefinite
Supalé@ﬁrﬁ?ﬂ with e approprisie wtipetiaisapqyelins in wm@aﬂt@ﬂ@plamc Erlenmeyer flasks

and gr&WATRIA118116 WBurd E BNt ROY sdRinp gnc%a@&nbh@ Qf‘tthese cultures was then used to
croorgani sns.” | n Biotechnol ogy, eds . Rhem and

inogylaiqze9ml qpsterifsclBredion W?%@ﬁ%@%@ﬂ%meywwbm was grown at

37°Q hrddt Mme Mﬁkméﬁﬁctﬁ)btbﬂﬂﬁd%@dﬂﬁtb mdamhid SN 1, Eﬂéﬁ&y&rﬂaﬁ& Pand grown at
calculates the tine-based feed rate of the

30 éf m”z?q I"PTHIIR A SEPRg IBSRAST B 1ed to, inggutatiollie frmenterewsepet hen in mid-

expﬁmﬁm@ndse afatsdlss ahd)at@h’@@660 fre df batih phase of gr ovvt h

o Bii% Bt E BTG a5 T ot 8 TP s GFEGHY. Tos cels are grown
untld: tenlmath higls biamdssiaad selk fareCin &nlbonbrmag'gr\tﬁthhh @Fdebtodlms 8 large quantity of
plas%?«? Bf\l%l Jﬁ\x(’) fl]l?t?nc %t{l]oe 6 A ‘i)g de 583 R%][?lg hqdlé‘%d\f eatczlffgnnegtaﬁon

pr e&amiﬁmniahcm qmlpwst}nlgrqwuh tahaeto bm ccprmhﬁmﬂ thmhglhrnmpiﬂamnn of the growth
temb Bk B o Rborl i NARAL eEPnRLin BT Bifh Akl

tch mediumenric
Pr0<EGF ly/ whieheall thiy ogrigntoseindied doriraly grogyttasndi foi Esdtmﬁorgmfmmsmld contained in
the cﬂl@dr&f §ell§r‘a9]e chﬂee{léése@(ih %rcﬁf GLddsS g&]s an gﬁ%lg ngx\%\% oh/er prior art

al so sutp enmented w th anmoni um
congegtrafiogs ofuiispiskat theftingy fdriculatien thergbn Obvﬂﬁlég d@cﬂeed tomeake fdditions to
the %1@16 WESRQ Fred Q5 Qéﬂsﬁrlmaﬁ&{)%ﬂlohﬁ ahd ﬁlefrfeémo?fcoﬂgmﬁ ﬂa'eél‘iﬂé models and
fate) during the feeding process in
S"ratFé‘FSmant ation are designed to prevent del eterious

ef f atier B BF Atmbmhtial abdfllYaccdiBy 10RO idveiionas RYMatch ffermentation, in

t hod according to the present_ inventign is cell
Whlflvg? ge? T eqiil rate ip eonapﬁzdéwtthﬁ éﬁ‘é@ﬁ% plgwirisats dhibe g ¥ dyring cell growth. As

used h&aﬁSSfe(f-EHtchOfeﬁﬂé.ﬂlfdtlB@’ R’k tosolcal thgrd pﬁabésy iP Whicialtﬁéi growth rate is

LD S B R R B ol rlonFd e

fernfe&tatldi atcoriling & telidvestionpensiisale ¢l Qultlirt @redch Ahihed Biothads) than batch
fo tapoa solution that lyses cells (solution 2 in Figure
m?f’fl nd(b) a nmeans for lamnar flowto permt
i ncubating a mxture fornmed in (a) wthout substanti al
agitation,wherein the mxture formed in (a) flows from
the nmeans for turbulent flowinto the neans for
| am nar flow. According to one enbodi nent of the
i nvention, the nechanismmy additionally conprise a
nmeans for adding a second solution that neutralizes
the lysing solution (solution 3 in Figure 1), wherein

(_ _S

{es a cell culture
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the m xture incubated in (b) flows fromthe neans for

|am nar flowinto the neans for adding a second
waelatiosm |1 n yet anot her enbodi ment, the necheei/BP200E§05213

be used in a nethod to isolate plasmd DNA fromcells

conprising: (a) mxing the c Q s with an alkali |ysing

solution in the neans for turbulent flow, and (b)

neutralizing the alkaline |ysing solution by adding an

aci gidinpilol fekdhtatiol §lﬁbés§aﬁdfbﬁerﬂp1£i? kAo f fRE Bﬂ)ﬂ&m are descrlbed below for

current| sed to | Eﬁﬁacterlal cells, none of
a 581 it o gD LR OB o dtr A5yl L0 i o Beistehan S00 L, also may be
propdsedaing B8 eﬁmpﬂdﬁﬁfeﬁd tatesl Sesaritdd bElew, ?d’éﬁeﬁﬂm@ Oh @R Scaldvf@eq@ipment.
ct, of .the

durj s... One opj esent .

o R O Sl By o By Py s S ey et for the
prodedtibn sfibipienall damsifysailtukeito matimizenspedifieplainkia lylefieans clllo ihatvest at high
biof G lb 4 APl @l and very rapidiy before the

scoe as ppears. Thus continuous lysis

ac c Bedetiatvl) Femnentatiopusessaviosd onalyietriobas apaben stersoe al hreffrorentation is run in

bat&%@d@ Ghd 1ﬂ1t1 1 Jﬁ(}fog r%&sti{ﬂ@@lggs% & %%au%ﬁ LiLR W??lﬁtqy floted by a sudden rise

generally sma I Ng, usu
in POamnsh eqnfijrgdeby ghuicese analygis 1of af wmals| jpkesf manezdwmﬂy 2fternidiisgevent. The

preiBhslA fnddFER dafhEhARD 1¥ th@ﬁ st@ﬁé?lu'@ﬁje lﬁlﬂwraﬂe £ &feﬁﬁlﬁe&n% :T;]model derived

I ncrease contact tinme m xed

romGSEenat ahRtos 3SR PnescEays wagls isgecorngrasesighy reference

herbiR€re Wael isl@ieBedko ﬁ%ﬂl?dté"coﬁﬁé)l%‘f\‘th% rf'é}W%héé@ bf Afell gﬂclplgrocess In the initial
paranmeters Bla, Blb, B2 of the neans for turbul ent

bat‘fh BRREESH: P onsinhipitesy, congeatratign bﬁlsé‘i’ﬁra‘fﬂl ig)gonsppssh by tgelle pypwing at their

ma}ﬁﬂldmtsb&hﬁc ﬁ@\ﬁltﬂl@ﬁ@ (gn\dlhg"zgraioidQWe ﬁ@ﬂl@%loﬁiass 19¢s ﬁt@ﬂln&?ﬂla@i@n The culture
di s Iayeqﬁw %F Table 1 Another object of the

conft SR 1 B FORIREY SRk SPUTBEIOgioNs TRbUlssd Feschio o al,

"Fetrigtagial Tedhnélody, UWﬂg R&omernmttmlcﬂ)bﬁg@mrﬁs 'Oy mf)te&ﬂﬁelogﬁlehﬁ H. J. Rhem

intg the. lLysis |on |
and 8y Be” St Vi dte BB pf ot 4 X HEB8C TF Bhiow continued
loggltlﬁﬂlblgrowth,dﬂﬁerdodeb mﬂaﬂac‘s the tineetasddheeed Irate d$ the growth-limiting carbon
substt Ier &vxtgc’r)]u(t: She: ?ee(?n ¥o)€ f%%quarcgz utlft{r}ﬂ ttg ] vé \?efﬁ‘? gatglg{)}tglﬁeacl)f growth at a set by the
Opeafcdrl ‘thig rsmytosen at h@vsle\dmmels h@ttcavﬁseltlheobwldsupmf énhiitiifosy catabolites and is

t have viscoel astic properties and

Sufﬁ‘{wéﬁltg gg‘%ggh%? a|¥s§ed by the small dianeter tube is very

ef f Penceafly, batch fecmerttatias tises Wigh tevels ©.4.1%®1d lighestheh frinr art concentrations)
of ﬂi‘lc)ﬁfs&g are ﬂ?@seﬁt% Eﬂeae 16He&( 'bé}gh fn u‘i}ﬁ” M pgygﬁﬁﬂhgﬂlwﬂﬁtjiegto? 9east extract in

flurd becones rapi @% vi scoelastic, resul
the é@ﬁsm@:f’éW&W@h?ﬁrf@m 2 & (apfn 1R nedigng W(j,olgﬁthrﬁ@Smweilngmgﬁsquantltles of

gro@ﬁ’irﬁdt@ifls at'iH ﬂﬁcfégz &ﬁ%cﬁﬁoﬂs nl‘ﬂeBﬁ%dﬁmpig a@@ kippRmBRES WA alﬁlfnomum sulfate
I's and therefore can only release a portion of
€ aflh é’hﬁh a@de%SOB@F OF ereritRifragen 7 Hie agditionsof pregurprys (apgapiqanitrogen in the
forrR ro@saﬁiﬁ{oniuﬂlVﬁﬂﬁaieP RuringethB B¥elink REYeisk neMd-biveh RRASRSion are designed to
dur&g@s é naned Phase | and Phase Il. These two
preysRbdelieteriogy stiset empleyd ©yeliysi s of the cells and I11)

dencaﬁewmbﬂt@n agpéct B he @hethod GbdbEdingCRUBd ket iARInGSN 6 RANGSIs. Thus, the
heologlcal behavi or _.that results i.n a viscopelastig

presleptdp@ntl HYMRARG® ¥ WSS fonrodycing gnd fsglating hiehly pryjfisd p afmld DNA that
inclpdes sheldtep df@elieipsis inehitiete i0{a) bheaes fovturbhias dew tWetphil)ﬂ mix a cell

a sma) |, di ter tube. (Bl ] Xi.ng i reas . Thi
susfbaSi oGl | BuSket ohvish ot Tl ieegs ¢0s GRERFRI F Figpgd and ) o
meatls dorebeinart fidve td Bérimjt, indubetingi axinixturé dorched kv ) tﬂi’ﬁoﬁh;ebutantial agitation,

stress) is reduced. This is the configuration enpl oyed

for Phase Il. Accordingly, we use a mxer called M

that is depicted in Figure 2. Any T shaped devi ce nay

al so be used to provide dispersion of the cel

suspensi on according to the present invention. Wth

this mxer, solution 1 is injected counter currently

into the alkaline lysis solution through one or nore

smal | diameter orifices in order to obtain an

efficient dispersion. Dianeters of these orifices are

around 0.5
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mmto 2 mm and preferably about 1mmin the
configuration depicted. The m xture exits mxer M to
w@a®s/10dseDugh a tube of small di ameter (Fi gur ePQ)/EPIN5/605213
short tinme period (of about 2.5 sec). Conbi nation of
the dianmeter and flow tine may, be easily calculated to
maintain a turbulent flow Exanples of variations of
these paraneters are provided in Table 1. Al
whérSh QRER&BSe fofnddUR ) HoRSBLRthPMOME & thrb@erlt MO intd HRMRLES for laminar
of the tube, not the outer dianeter, which includes
flo¥he thi ckness of the tube walls thenBeres This brief

r eSlAd@ﬁﬁﬁg {oi dife emBodifent ol lﬁ@hﬁ(bli ﬂleWﬁécMalﬁs%plndy addltlonally comprise a
ution

i zation o
me% BIRICAGRE 4 Sy Sgﬁffl fh*?}ﬁle%raizeé t%etqﬁnpg %Me%ﬁplaﬁoﬂ fiFiggre 1), wherein
the Ghixture gndabasikin (b) flolve fibmake mEme for Sarditt Bdlvemd tiduidaifot fiding a second
SOlr{om)genlzatlon phase. At the exit fromthis tube,
L8Mutions 1 and 2 are honogeni zed, and the lysis of
cel Insyet anothgs prelrrslingent, slicam¢cbanishinmay beroge i Z enlthnd ot isolge plasmid DNA

ﬁo%rlgﬁrlse%gﬁjﬁgiagg(& ﬁe)l&%é, tﬁlclz ?]eql\%m% %ueﬁ)l?ah 1?411?3 oﬁftlorrlniJ Cl;he mealgs for turbulent
flow;cmdet) neutrabifing thealkalige b'eilllasqlwm_rlfoy acﬁcung:ﬂn@mﬂs sol@eni. ng

thi E%%R@ﬁ@ nulmsd%ﬁs'}gqﬂ?%X tcﬁ'?enmf Péeﬁ"t& nge %Qr@%@%ﬁs géﬁétdf ‘&Lém address the
prOblsmp@%}qu@Wéhq viscenlagte propertids of W ileldapwi thehbear feregs davolved during mixing
steﬁé’o Wnd oBERE We PResdnk BIERIE < MEnod & ORE TEHHQQ @dr rﬂ’ﬁﬂhg ﬁlfe cell suspension

resent jinvention, a contact tine of about

(SOlllﬁl(P{l P)aqng Ghegalkaling pplutgaﬁds%lpt@pe?t) ABifgymiyf angl nynraglglysl@gorc; §1e viscoelastic

flui& 'df)]feleu@' Fhis doRtifOl 8 RcdrbRg &lht ple¥et Hivélith El%viqgsne@ﬁléfr] Bleadvantage in
nucl e|c acids. During the depaturation phase, .the

lm g et PR Triiess aa‘fesgeveé%ﬁwfg}aﬂ dspsisbibig @P@ébovmhfafqmeéqﬁ inferior to
lchfprs%?&)lﬁl’d)ﬂ afpaek ﬂ&h@ﬁdﬁﬁ%hﬂ&nb@%ﬂaﬂ?'of Whodhid 6mm, in order to increase

Th a obt ai ned and,the
confagh TR i TS T it o o Bl Qg idose b eeee through
the @bk ’Hﬁlel\f%erdlmbms}ﬁwb OaHaembf @atantchods PragBel) B2ioff MRMhdaffor turbulent
Aol HO ot (PR oo vt b frGrron il i 52 and 53
as disptayetidn ¥gurerh  The snal | di anmeter tube (e.g., about 6
mm tube) is positioned at the outlet of the Y mxer to
allow for rapid (< 1 sec) andeffective m xing of the
Tablgtate with solution 3. The neutralized solution is
then collected in a harvesting tank. During
neutralization, rapidly |owering the pH induces
Blal(@dl at e | Bﬂln@ﬂL/bh (Le. BX(@OWi on of Flownmgss or
€6 1 f at a tursd
T et | el gl il PR | 57 SIS R
5t961nm m Thé2.§ | des léetttl e5tdovvn o? ddual 668/6G4/90 k/he| +20%
har vesting 1@9 Cahky] Nd WAy theybul k of the
cont ahi nant s. schematlic drawng inlFigure 1 shows
one enbodi nent of the continuous lysis (CL) system

Cong i Jisp Hﬁjeét Y)ﬂh§ fggéﬁt pl%:]ﬂt‘lgﬁﬂ: aﬁﬂgé c?' il‘ﬂ orcwlth\%lgelg instead of a T, which

addi t 1 onal proce ses. e prese

permpits Espeision of e calls iniedlp lyys F(W@nawowy}gé/ e n@,eéhamcelLséress on the fluids

thateaas@ Kﬁswg@ttmecm&a isrsay ¥abded );orﬁrsafedawh&%@m& a&@énﬁfe@% By paddles in
as releasing desired plasm d DNA f

tanlisa]?}@éliuﬁ%l @ff}cgen(fyoof W‘%ﬁ%‘gﬁ {TESYER gre:ﬁgrrqfﬁqw@ey injthe sgconds that follow, since
this PRI ey Ry & lﬁb\ﬁédfﬁsUMHstw prbgertiee bitPdle RfxiddealRELHAAE small diameter tube is

verypeg}ﬁglgt%t:jlg Q:{Jl!g?als s B}bgés'ﬁsgcgi%r m%grll% ?@gg@é%@ng is only moderate while
conti nuous alkallne | ysis step according to the
present invention may be perforned on cells harvested
froma fernentati on which has been grown to a bi omass
of cells that have not yet reached stationary phase,
and are thus in exponential growth (2-10 g dry
weight/liter). The continuous alkaline |ysis step nay
al so be perforned on cells harvested froma
fermentati on which has
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been grown to a high biomass of cells and are not in

exponential growh any |onger, but have reached
wG@r@biiesar y phase, with a cellul ar concentr at i PCI/BP2005/005213

approximately 10-200 g dry weight per liter, and

preferably 12-60 g dry MEIth per liter. Another

i nportant aspect of the |nvenp'on is highly purified

pl asm d DNA conpositions and pharnaceuti cal grade

the BluRSHEcSnd3N4pi ?m@&latsh@ Q&uﬂﬁ%@“&%@d@r%lmgﬂ)hleﬁﬁs Whlle ﬂowmg in the tube.
conbi nati on of _chromat ography steps

Thip, partig) @idipgassulia dp Wit A Soher Rertiinaidhsopibyrad theefqre P%Plé’in%‘/ felbase a portion

of tBS ﬁﬁﬁhﬁﬂuﬁhaﬁﬂﬁmkﬂventlon further enconpasses, or in
| sg‘%“téfllo? tﬂl [ﬂregc’;eerﬁ &?Ve?t}ogdw%ﬁaalg ﬁqeg du\(;:wIPE ngin ring lysis, named Phase 1
andFhael. i "Elieheytwf) rpﬁ&esxforre&pﬁﬁcamm@m 8f A& cklls ALKBIT) denaturation of nucleic acids,
rmaceu The, pl asm d DNA produced, and. .
coRERTRaY i TS BreTiio R Rl LA e, (austing the
diatheeys betietubes rhed;eq)lapdsmple to medt thie m&xls ()btpne's)a twd phases. Within a small diameter
tube %o?r%f%sﬁ H’lgre s 59 tﬁ@com t1on qsed Rf 19r¥a§e i vy&ir‘lj 3 lglr,gﬁ:,]diameter tube

al ns sed Crreu
(B1p), demigingidad thﬁh@e piiea@ntﬁ) @Mﬁumdo”ﬂumle thezonftpudiiorgenydoyiet éor Phase I1.

' nvﬁ&togﬁ% gjé 8%&}1 fofe} ccdil&pﬂ/[l %E gtd}é%lf:t% intﬁguré S%’ﬁ@rlcﬁlagéaddevice may

pl asm erapy. note
alsopbeatispditoenuevideadispgrsigd ef ]’zhleagl}mzapemm @@m@lagn@ therprasént tityention. With this

m1x'e1n g(ﬁﬁﬁo’nqus ﬁlﬁ:@ted ESLnRP gurﬁﬁﬁ?}eﬁ{o’ thpﬁkﬁi‘ﬁé 1y91§ golmon%rgﬁﬂq' oh¥ or more small

l'ével with Tespect to one or nore t pi cal
diarpesert QaikicesaiA rrder igan effgent @ispersipr 1gmqtﬁaﬁf these orifices are around 0.5

mmA6 & Antl s Phr¥feraBly RBGHE TREEMithCRhfi SRS di@sim d DNA
conmposition of the invention can be a conposition

cont BiTHENE FXEHRIXPENE fo R3PS thiqushpivpe ﬁémawuamp%ﬂl? zﬂured@ ﬁﬁr a short time
perl()d: (& 2@@1@51?5 séc). &Jonib1&t1@1§)@ﬂ-t}ﬂgilwer 100 169 t@he Rhp$Feshily calculated to

ess of om R and/ or rotel
maletawtaa?ﬂbﬁ Rt Sow- nﬁ&?%& %fc YagaHaps o et terCaiy P@V@&%m Table 1. All
refepdn@s b dulﬁw-iarﬁ@ém&hﬂd 00 i@ dRaRRY iof ﬂ‘heatuﬂé apinhe daNP\dlameter which
aration t ai.ns | ess.th t 0.01%
ine PSRRI RErR oSO S P Bre Sy T PR b et very
rapip hethegeaizhtioh @f solitioan! &hd@0 O’Qﬁ%l(lgthﬁl sOR6aBYandi sohitlorﬁ are still Newtonian

m.d
ﬂu1<§)sh<919 8{% %has %I\E&lvg %OHQISQUI‘I)I%G mg:AlRNﬁz)mcﬁ%mza jon é)a?seg A ahe exit from

CEu
this mbamutjor[s)l\mné d mdnsmbgeoned: almd tht¢ yeis ofmﬁs insespensghatrts. d

r ' % .
M%Shgﬂl? e%ﬂecg%)g%?ttheﬁ%ggs @f‘ou?l@%%ecto (221%)@?}%%2 8”’8&%6;“ diameter
(Figgre Iprinfbichtiysis of é@@elisraafh fc@mmaﬁ @Pée(VtsccéplaS@@@lzé/@cqurse Duzing this phase,
mixthe 90002 HBlinRS am%emlu%n maﬁ%glaﬁm@g% £ @&gﬁmq‘%&lmﬁ% much as
cont am nant s. A pharmaceutitca
posilerb Sirder dp reiaimizeopyT Phear gfrasy ﬂ@m“@uMhWéBaﬁ’W@ngDNA In one
emgoal?ffenﬁﬁ "t‘ﬁeﬂir&%nthﬁ%ﬁtl&]h@&n@a@%e S H00%% 3304 amﬁgl 2 mm and preferably
preferably |ess than 0.00005% (< 0.00005% i . e.
of lomirp@dsecniy Sbféﬁlelme Aigriste the sdhiveis préafo 6@@%@%@& geids. During the
denfrali@i PhaseOhé A6 BRBS S thMNBDRNARER UirbBetingloABHRIADIBOS and sodium
Dﬁg g&f ktlon can al so conprise a plasm d DNA
hydoxidg ipnard SHURHESRPSAEai ns | ess than 0.1 EU ng
endmeoysa@ Shus loBtaipad iridahd ﬁiiltral&ﬁlﬁ/oncsﬁmﬂbrnatsl thdh ikedWwith € FSthixer called

three, o ur, hese ri | evel s

21§t Sl Bithe prber P e GeRes oBMEa AT fhnd 4 o 15
mmhavarmgxdas td &0 emh,adnll enaly &% @f afind@sh oe eioluncg emmm' crheDMalbcﬂlameter tube
(e.g. o gﬁ(fut Ehan gx?b?}:? gsgpocs)wg%e(y Zghe ou% oetI tF%&erﬁig(gru%r? 59 r %agl%s(t< 1 sec) and

preferably, the pharnaceutlcal grade plasmd DNA

conposition can have | ess than about 0.00008% host

cell genomic DNA and | ess than about 0.00002% host

cell RNA and | ess than about 0.00005% host cel

protein. In fact, any conbination of the purity levels

not ed above can be enployed for any particul ar

pharmaceutical grade plasm d DNA conposition under the

|nvent|on The conp03|t|ons can also conprlse ot her
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I mproving gene transfer and particularly plasm d DNA
transfer into a cell or organism |In another aspect,

wao b@smetsknds of the invention conprise the usePOf/EP2005/005213
triple helix affinity chromatography, which is
preceded by or followed by at16l east one additi onal
chr omat ogr aphy techni que, optionally or typically as
the final purification steps or at |least at the end or

effé@ﬁ‘@r mike ofihd 1yR%te WhE s&ﬁtﬁﬁm ¢he Hédttfal'lééagél@cfbn%pth%lledté'ﬂ in a harvesting
onbination with triple helix af |n|H§ﬁchronato gr aph

tanlf SDﬁlfuég %qugﬂ}z?thgn@plg}y lﬁgpréqgotpe PR3 induges buéate formation (Z.e. yforrnatlon of

lutrﬁéh loP ALY &thyhe dih/dﬂm@xml@ll% ﬁarﬂldmglﬁfeﬂ&ﬁrb@ Blasmid renaltures very quickly and
XCl Usl O

remi S B R oo Sl S vm BT i O e e tank 1Rk Sy the bulk of
ﬂthﬁﬁﬂﬂMﬁpatlte (type | and I1) chronatography

L HeErea e S ewing 5 Rl o SRR o e (L system

Comtincdus lysis ey te s&epan as wwmororath abahtladhmbmlseﬁ or use. The
ani e any,one
2L, RIS AORATRAGSEbs AP0, B 1P L prtaos o
eukeptic) yor A pirpese rq}atghash@mg, gicls pd ratymﬂesloddmdnmtdigmap’tm target cells
to bgglﬁl]ﬁgl ﬂ)% @‘ﬁﬂ%@ ?ﬁlgr‘r%}s[ljeg ?ml%?%égﬁ%l@%%ﬁ%o& tl?eergé]sgﬁt invention is used to
lysedest cglls qepleimingplapmids torrelpase plesmidshni ques can enpl oy h| gh

per 'fl%r 1{5@&3‘3@ of @&ﬁ’iﬂﬁ;ug %@AHHB’ lygﬁ Cs%' &H&ﬁm@ o IS f)l%ggﬁt invention may be
Thus, the net hod he 1 nvention conprises

perfypmadiquesls h@We%t?de%n ? Fffém@mtlﬁg which Basebepregrpyn &4 hipiasy of cells that have

notsfetr@a@&@ SHh @By Mfageha@ érel i L) eﬁﬁoﬁ&tlﬁlf gb\% (me haBg8veight/liter). The
hr omat ogr aphy and further_ may i ncl ud phabi ¢

con‘[upﬂo& %{Eathln% hfSlé ﬁt‘eb%}f 6@9 Woglged@gpel&é}aﬁ@%ﬁq fgﬂn a fermentatlon which has
beef Ei’o%&é 8 Gih Bivynass [dTReIkt B8 aRfnot PIExpIERANGOFH DHBSREH BRMYve reached

bot ui di zed bed_.i on excha
SOy RAEB g AL BESCah 6F BTPRED Tgh ek et apr ler, and
preiaﬁbl@ru&ﬁl&ghmg@gm berginmt ogr aphy, The net hod t hus

| nﬁ‘éﬁl T ﬁ%rlé]?e ltagl%lgﬁlj%etg%ﬁlgﬂﬁmp gn%%lﬂgﬁgr#&g p?asrrﬂFJ SNA composmons and

phamircaniadl @gida playmid DN ptengositions paddutedi thry)ughhar anbingeragltyiromatography
Stepgc‘g’}dlrl)r{?r%gpho altyﬁ aci teec(r?%%me V&ilt?l% %%%P eX csﬁ %%15 e{sP]ect Thus, the
inventiore Buthert eacongmasres or impaddjtior @;edprlstesh@ rﬁqtlucsltof producmg and isolating highly
puri(glléﬁ glg%g %ﬁ\ﬁg{rﬂ%ﬁ 1?1% Qntw%%r%?c%scﬁggm&gﬁs Ltrgivtﬁ\%k‘s gfr;hémaceutical grade DNA.
ThegqdasméthPHA pnaflueed zsd kpletad by thetmethod af the igyentipn|cantgjos warnlow levels, ie.,
partni?e? Lﬁfnﬁﬁhy fp%fn) lo@ c§ﬁ%n§@%M$%al %NA hﬁgé”?ﬁ%ﬂ Qfld endotoxins, and

contl nuou SIS e conbl ne

confgipp |rmq5t4)af>ioeﬁd %llcélﬁrsfoﬁé plasisl PNiAp The miagmldplaNAtgrocblp@d@r@@rdmg to the

mvéﬁﬁm & i ﬁ@ﬁo@ém\lﬁurlt}r tfm”ﬁéé rebe@fch &xa rHPJsﬁud—lkh@ecﬁ@l@gﬁb}n e Qi\sWiotté?l above, a
| east one occul ate renoval (SUC ysa e

o .
phafchwa%l ggde plearpid| DNy corppositigh OF he dRySRH B FRn. i v wRechglefined by a
puriGh (BB A6 [repetY 16 U6 Mor fioré aypl&m RfitaiMhfs) RYECRAMIR) cell contaminants.

PN AT S R A p—
that @OMthihotOMS 1dv¥ISIf Dnd pfartfp@k hmmdoxq;pma(m momcﬁaa@mom mg per 100 mg of

Pl RGOt o1 N et SR ecUFaBRTS PR So; dlipe precisely

phamcamodl r@adeepihmdd 113374 compdisltionmuScoh‘lpﬁkeSallﬂasﬁlﬁi DDI&e Prepatation that
con{ ¥‘S S5 Qla%l L Ir Eo- Coﬁjl s Ogibg{g) ya%?i gﬁegerobqai 9{%)%5 §001%, or preferably
|nteract|on chronatography in that order These steps
allow for a truly scal eabl e plasm d manuf acturi ng
process, which can produce |arge quantities of pDNA
wi th unprecedented purity. Host DNA & RNA as wel | as
proteins are in the sub-ppmrange. The nethod of the
present invention may al so use further steps of size
excl usi on chromat ography (SEC), reversed-phase
chr omat ogr aphy, hydroxyapatite chromat ography, and/or
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avai | abl e chromat ography techni ques, nethods, or
systens in conbination with the steps described herein

w0 pooageseriance wWith the present application. APCT/EP2005/005213
floccul ate renoval nay be enpl oyed to provide higher
purity to the resulting pDNA groduct. This step may be
used to renove the bul k of precipitated materi al
(flocculate). One nechanismof performng flocculate

lesd 8AR\0@0008%6 (H m@umw iley &2d.60008 Infe £dri 100 rﬁgs%p plaaﬁﬁhnﬁg) of host cell

t hrou 1to 5, and ref erably
chr ?fP‘PSPE‘g‘hDﬁél q &%‘tﬂmf) p‘ﬁ‘ﬁrﬂTaF‘F”FFaAtgFa&ﬁ plasmid %@ﬁu@ﬁ‘?%ﬂon can also
confiprisé b laks@id BNL Prepdati@r thBlﬁiohﬁﬁhS 169§ thag absukt 010NY, or less than 0.001%, and

e, ok A LSBT PSFBRLs. 000 m o

100t mg of elasdid DINghef hgaticell BNIAOcohfamlrraﬁtS ulA pRe@mpdoisal grade plasmid DNA

con?q;'mggn?ctgm é:('r)a‘n I r?sQ a S hﬁrﬁ\g theém H)g at c%t&agr% l%g a%r’_]'d%@g? ﬁ(g)l%, and most
pre‘scalbhftlﬁas mhanmoawﬁfye(«:hamé%cm GTfEA000T mpipyr rmymi)ef plasmld DNA) of host
cell%ﬂ%c?&a%@?ﬁg O\A @§ gﬁ%‘[‘l Me rl%érrlflttla ]8 : chr,]m)e})%%‘ll torl, fagl also comprise a
plasyyid JpN4 mgbarﬂeglatthat edoytaiphdesg etljar( Orl EUr’mﬂ chdatmfiscul &s ptamcular any
confbirH&P Of L i % Io® atpfa§slt ttﬂrﬁee |0}/ ﬁﬁ_\p 03 %Fﬁ' %Tﬂf 1426 ISO%ISO 1ncluded in the

1 oONn- exchange C ronato grapny ecu
invenEions o s ot @EPPHEEchayip® A detprsble leveh phost el rgendmie DBIA of less than about

0.01%R biRC1Bds BSan GBS @ DEI%%6 hddpel1 G820 BE teluBbSih tHedhveRSor @v‘f’dst Meferably, the
separated by this technique. Stepw se elution sch

phappaseical, grady plagipid PNk pRMROSHPRSANAYR less dlhagtapen O B008Kehost cell genomic
DN@ahl Yesd ﬂh&ﬂiﬂom(ﬁm b AR @hdl fe®khAd abbit®.d086 8% host cell protein. In

fractions n exchan%e IS v§r¥)eff|0|ent for
facty @mquowﬁmﬁm &t Ahca Rt ¥ nBYD P 19°8YR Chi DpORpployed for any  particular
phaﬁﬁeﬁélﬁiﬁ:ﬂt drad. pldsafid DA b@ﬁbo@ﬁ&iﬁﬂﬂ AnGe e nOeRibR Y ITAB RYmpositions can also

teri od of par ch materi al
confiBS o FErBpescisel) P B p e BEn D GRGr R gl Sompounds for
1mpf(1ymgtglem&|n$fa1 and paticuliily @lesRIMIeA abistBOgdcph yrgﬁﬁﬂn

B R e E
chrcm}atngtwhy,swmﬁh bsaspeecmhtl dTyi al $ollolved bar & lassecbné cadditibvén]l chromatography
techgg]ﬁ gﬂon@—@p tk@éallgrg th%@nﬁ uﬁﬁ? unc?cgpg I’% Iatoln%o%qgea?rﬁ%{ &Y the end of
the plriwpith ptlrlﬂwtmncspltmtgt bi qoylbmatlwmtdusle helix aéﬁmtyah@ma@emplms preferably
one Cd?nmgl@ df by %%1'191% ﬁ% Iﬁdt&?daﬁ)k%xlg@lp#ph ?‘Itérgcrtlo Ft%ﬁ)graphy, and gel

materials are synt tize nDno unc
permgsHerhersize iexdysipg shrompiogiaphy. oﬂ%tprdn@nhwssncytvrd@ thdroxyapatite (type I and IT)

chrdiﬂa'ﬂ%ta%ﬂftré%lls@& pHa& N end aﬁ’ﬁtﬁ@l B )y r@rﬁeavallable affinity chromatography
oa rene, mhal oal ky Ist

prothql-| Hvelying 9pc§q1<i,q;c§ins(_§parz§mﬁ@§qqlgp| agl@}yqdety figuse. The anion exchange chromatography
or afly SRR oret BR|RIRELHA 34 4B @teps or techniques used can employ stationary phases,

ﬁﬁneth n}haloneth | styrene,
disp enﬁe}pf Oﬂétl"%rﬁ@}yh%? ?ciﬁr élﬁ}éllated movmg bed technology, and/or continuous bed

colvAmB Rk hysltem'z' hath cabiyd, Sdny B8 &r more of the steps or techniques can employ high

2 hanaI I'styrene,
Iﬁrgnﬁﬁ?ﬂ%q WESSOE NSNS hy dr oxymet hyl st yr ene,
m hﬁhﬂf dhthd@bfeﬁy i@ ation Rodyiibeo piytiRhttonl ssdpy irRR@ing triple helix affinity

chroma o;jgr(rf?) § %1(3:‘1% reg SEER ecf)? ﬂ)}édéx%ﬂ%gé léMroma ogra&tyf’ and further may include

hydmphr@idlyﬂeracﬁvylcthmmmﬂabw &tggl @neeation chromatography. The step of ion exchange
a- met hyl - m hydr oxynet hyl st yr ene,
a- met hyl - p- hydr oxynet hyl styrene, a-
nmet hyl - o- hydr oxyal kyl styrene,
a- met hyl - m hydr oxyal kyl styrene,
a- met hyl - p- hydr oxyal kyl styrene, glycidyl nethacryl ate,
gl yci dyl acryl ate, hydroxyethyl acrylate,
hydr oxynet hacryl ate, and vinyl acetate. Mst preferred
compounds are hal oal kyl groups substituted on aronatic
ring, halogens such as d, Br, | and F and strai ght
chaln and/or branched saturated hydrocarbons mnth

oy o ~ A - p— L, .
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gl ycol diacrylate, diethylene glycol dinethacrylate,
di et hyl ene gl ycol diacryl ate,

woredolgbesmebi snet hacryl am de, and PCT/EP2005/005213
nmet hyl enebi sacryl am de. Various ion exchange groups
may be introduced by the post gfeactl on. Preparation of
the base material includes a 1fl rst step wherein
nmonof uncti onal nonomer and pol yfuncti onal nonomer are

chréRhtEE8shy Ghty Bt bol inPdPMREIS Bedtish E:3hdnRe BRIMROESHHTINY axial and/or radial
ed- out dlluent or solvent which are used for the
igh

glion agton g¥Rharge; ]ﬁr@m?tﬁ@a%r es in particles formed and
Si mTIharrhe,thdar &Oi SdlidesVgtieO lIRGme Uisid ok m&fchgéﬁ h&#in in combmatlon with
i nitiator r| n

sutiprs i eu TR RUBHP Y P Y SHHiS PRy and hycrophobic

mt@&bﬂﬁﬁdﬂﬁd)rﬂﬂogﬁqihy Empisl, Z@tmrmg inha ogien At Ibﬁttdlﬂiliﬁtlbh%r btheradd@mhte removal
nS on

I nto agu S.uU
el PG S PR s B e i or puntying
plasjni_d DINgt e wuiatable ammtihuuganwnzbée taseldwgrtmtigesgalamanutg:tive.t h

\?vta 'r flrﬁr sﬁ)gne rﬁz}‘){}g%‘&gl& rB? lllezﬁ&%:gg 1, Ic%n ogl(.ljsu L Eﬁcbl S é)rn%med W th additional
purifispitpmesteps do peslly finrac biglo matltynmmbln’ecommw nBNal | {t mayodmdexample, be
conqblﬁgglw1fﬂfat TEQBQ)B@ ?ﬁﬁéc@ﬁlﬁk ler@,[ch a8l at@f'ﬁttéﬂ& Q%ﬂgl}lﬁ o? c?r%trlfugatlon),

of polyfunctional nonomer so as to 06b
ion ﬁmlil&ﬂ‘?b@n@\“g@ﬁwe(ﬁwb @p Fagion opaniny| eehangel.dtiplenafinitt ¢lmrmtography, and

hydro‘phah@ thtddftio éﬁr@)ﬁleﬁb’éréﬂh&y If 68d 5&1%Hﬁgznt %&gmﬁ&fg %s% 1% ¥&ifowed by anion
/ or per oxi d bei ng used ConTan are us

exc]s,@gﬁeﬁ@mﬁtogr@%wn Frtl%fixs affjpiy a%lﬂ?%ﬁ’%a@m f enelt almdsophobw interaction

chré}@z[ﬂd)g%ﬁh? i thaf R6dra i SoRBCknIbOliHER! c%ni’Mufotisb RYPR 'f&ﬁ)twlgﬂ By lysate filtration,
al so used

or mxtures thereqgf na
ani, @Yde, ARG (OISO oNYOTEH GEAPB:S oth h@ieptyis, interaction
chrdi@ogddpii | ifl GhaNBRUQT IThbselsRpPloWsB frlly sda®Able ¥RERAGnufacturing process,

PSRN AR 1 YL LHLIA RLASTLE TS b ¢ ot s e

proqamshmd:rudhasdb)ppmﬂaﬁgen a range from 1500 to 4000

exorian g8 ollp S BeRb ey Py oM e PR IR o e xcluson
chrematographp (IBasverded-phase nhlsmata,gtalﬂlg hyslﬁﬂyfip@ﬁtetclmematbgraphy, and/or other
ava %gev_h%}g(%lgaéo%?{pg tcglg@%p :‘-T‘tlitd%‘s Q gttesngslc gl:;:‘; ggmlﬁﬁag%)? w1’ghntge steps described
hergiwintagdordanes Vhthqhﬁ Iormn‘felnplrcamqnon of salt may be used. The

el ug ﬂ@&uﬂ@trgg&amﬂéﬂ A Kgd \Motvﬁfg hﬁ dr%ﬂ:ﬁ&% éésul%{lg BBIGA product.

first eluent to t Fuent
Thigpteit mAY) bertiter del remenve itheulolis P@/Prefhlah@ld ngatetrhb (ﬂmmbﬁb@l t@rermechanism of
pertt)fngﬂg hs&ulfaierréﬁlov%l HefoudtPa tlﬁ@ce § @c %EEH as tPH)fu }?gﬁ ft8 r5 mm, and

and salts that are general use hese e .
prefeighly éxt h Ay eri¢ mittermit l@gﬁébw denth fﬂ@atm@a a pebphinghBltrpfignsstep. Other

metBddd 8NferoRANABH ol Bke k%vﬁ%m%ﬁ%%hﬁﬁggﬁon% Eétlhn@q u e ous
solution with concentratian fer of mv

and°P FKPETE e hemageraghy M bsagnpleyed 49 pipvide digenpidy ke resuling
pDNA @roﬂlﬁﬁ ORfilio bxtfitge GRAbakdMcRY dBieBiing ONhe PropartibsaT tRf contaminants and
th@%aét eous solution with 0,1 to 2M sodi um salt
© Be 18T‘uent Cis particularly preferable. For the

sodisnich aahdnge clgoditbgrhghiy| raayi lﬁ:&:nﬂiﬁ@e@ deﬂd{ﬂiﬂé Higg@tlﬁrlw the resulting
1t 0 or |V

pDI\Pf ro uc(ij oﬁm?}g;%g%%n% & n@@gﬁ&gﬁj?cggnsa@e%q%g negatlveﬁ‘/ c?xarged (or acidic)

molamh:y Itcean ampmtrmh&htlsepdsﬂﬁelgtchargamm Wk 6f iofiakdhbrige ro‘,grohiatbgraphy, then,
r [ S DNA-degr adi
o BRI % BB B L BTN v o

of chel ati ng agent for blvalent nmetal ionis
preferably 0,1 to 100 M A wi de variety of

commerci ally avail abl e ani on exchange matrices are
suitable for use in the present invention, including
but not limted to those avail able from POROS Ani on
Exchange Resi ns,
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Q agen, Toso Haas, Sterogene, Spherodex, Nucl eopac,

and Pharmacia. For exanple, the colum (Poros Il PI/M
wa2@smmsx2 100) is initially equilibrated with POI/RR2005/005213

Bis/ TRIS Propane at pH 7.5 and 0.7 M NaCl. The sanple

I's | oaded and washed vviththq same initial buffer. An

elution gradient of 0.5 Mt0885 M NaCl in about 25

colum volunes is then applied and fractions are

&AL Bf b&ehsiPleplatd BPHANERRIqRX GIR6R SOREAGTRIBE used, with
neul nc)l udes ls:lrig? ogel ﬁé%'?'MAE CCLap %gﬁ&rem n mR1BE used, with many

confapmianis R RS ReRRRHE AECtighs %lﬂéhepq%@gteefn %ba%f?fe?tw@s- ahjon exchange
is v&y lefffc)ehinfgr ﬂainaﬁﬁrg fhofelNAnd tarmetopmﬁ)ﬁnhe PN & DiepQBtidne| at es

t.hod aratin urif nucl ei.c acj
e LSRR Y G CH B o P G4 i duch matril
as v&dlll ap b@cdselar prephrr@nmwlam@ ynd ﬁlncmﬁiﬁbilziﬂghm&m)fcﬂa’nge chromatography and

elut ap§§e§gr%ta'é é)gatsmﬁ/[ﬁ*& 9‘161‘6 I(a:rl'e;%)&: l}?‘f‘? h Irtg h purity

¢ hr Comgtoogyt @bl ysddfortbs gymibbddof hateemataiailsahat nrd hed fathe Iphcskmg material

US 6 7 r-naf. |
for an1<t')n e)%ﬂ'a%gg gl 8%1[% é‘%pziz nﬁa&lbgﬁag 4 %gdsv\%?n £Ll9’kﬁ 1on%f]$ﬂtéps that exhibit
hydmpmmcmarﬂr vaffous ppre gxchaige xgraups pm lneymu’bdus‘rrhb}ogrpaqmgacmcm after the base
matpl?a? d,Qn s%ﬁe?xkéd CEd lésdl (ﬁfa:]rhét]ﬂﬁﬂt idh 1I OB ef0l g&i%ﬁA styrene, o-

a target sequenc | e- St rande

halww@ybwmmg@ﬁeﬂ@m@brlﬁ%?ﬁ, mﬁyloﬁ@ﬁvlaﬁyr@n@,r@éwf%lkwéweng m-haloalkylstyrene,
-heﬁ@a‘i’l@%tyrérﬁ}’ ﬂn@ﬂh?l@t_lxﬁeﬁ a—ﬂﬂ\élhﬂ R- Haﬁmﬁ g@@kege,c&c mgtﬂyylrﬂl Hﬁomethylstyrene 0-

tripléts wt l et’'s of t'rand

metbmf&@aﬁﬁwlsmena a-HBMb?réﬁPazlglwg@gw g m- haé@élwiswéene, a-methyl-p-
halda&mstymb cfa).nyarosz%mwlseyrafe fxﬁfllgd\lAerﬁertﬁyﬁ'tﬁén% VY- ltgar(ﬁyﬁﬁeth)ﬁstyrene o-

[ets of doubl e-stranded %uanl ne

hydrw%‘&&é)ﬁ?r@ of fBYRdRgYAishrets wi t Aoy t>€t=r§= of  o-methyl-o-
hydﬂﬂ%hétﬁylﬁfzré@']dﬁdn@Mm eI« Pm e clyeid, Oﬁl-rﬂ@tg(l%drokﬁhéﬁﬂylstyrene o=

meth)a L(l)g}y ro&le&lal &/é%ﬂ%%r;%eﬁgﬁ I p| I xya\é\ffytlsgrene, | agggéy?-tp)siiygroxyalkylstyrene
glydﬂdya ﬁlleﬂhac(rjd&te, g\lyf'&[d‘yhacr}saté; &p@b&;&th@f achy@ateThidiotyidefhla@iiateintl hmyl acetate.
Mol e st s EEBE e FR ke PRt T e e ehtes oL Br
andahédnd kieaighp ebaifl iagd/srebpamuhed spureise iy drocartidng wilNAcartdn aatoms of 2 to 15.
Exam@{'g pol‘fr &?fumi% nReR i Iorggm%lrsn ?qcﬁx%g UGG f/‘lbenzer}% Qﬁﬁéy?ﬁe%%eeng divinyltoluene,
terIWWitOd;wnq:,sdlsmalbhrélﬂateneacﬂrldmplhlamme,t tthylengt glscqh edimatherrylate, ethylene
glyo%[ ot &i%lﬁg &y ﬁe%%t a?i Ze%r@ét%a%hﬁl ' ng ﬁ!}ie%{\@er ﬁycohe diacrylate,

cyt osi nes ‘are neutr al ot I de” and t
metkydenebifheshaseydpndes @ndpn@lgéqmblsaqrytmedeu\m are pr ef erably

Con@e{ri%ﬂgefdh kcha tgﬁéubgﬁ‘{a;fz B IRbARR Bf e IITJHJt-rs% ?lleF&fatgm of the base

Best yields an est selectivity
mateyial dagvdes arfirgl sigpohereia gaongBingtipgalgmegnaner fanfé: pgléam@mé monomer are

welg}ﬁﬂ oht a@ﬁr?a;fp#b'phé/te %Hﬁh@ §eﬁf Welgf@foute&flﬁém losol At which are used for the
[ gonUC eotid Sp ecific sequence

Pur%’é? 9(admating the %Cfr@rlfl@ lelr«s E?aﬁ%}né SiTHIsEY Presisaly yelgmlﬁ pelymerization
initidXor @Q%EET%HE@&F @-R’eﬁﬂffﬁrﬁEC—Iﬁ% ﬁlxtl(r@ﬁcﬁégﬁﬁ}nftteﬁsg(a élﬁn—water type

whi ch the bases not forma, trj
Susm%%“i’fsﬁomeﬂé%% e bGP BTG Sera T e spiot Kotved suspenson
stabﬁﬁ&f Weigle@wut frecieBUtidrelgn@ aid ol MeopReaviEN sitidgGizt)are formed by mixing

ese ol jgonucl.eqgtides abl f formng. a, trj
w1tlh éﬁlrlrgl(r \7‘?4 %olgmgrbzgg?nf s, %‘%&%@Cﬁ ?72 cﬁ.\ag){ aﬁlamg ixed solup ion, Ratio of
monaufpticRAlemnbrevgr tmpdlﬁﬁm(ﬁédh) mohbig@ersie @a?rﬂlg arcmnq uelﬁbll &monofunctional
cont ai ni n

mong anf allh | %rg A tO o1 g%gé rmog 8’1apol3hi%rgtﬁ gna(l_:‘ 8%111% g0 asgto obtam st pargicles of base
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Anot her sequence of specific interest is the sequence
5' - AAGCGAGCGAGGA GAGGAA-3' (SEQ ID NO T). This
weemasose2 forms a triple helix with the PCT/EP2005/005213
ol i gonucl eoti des 5' - AAGGAGAGGAGGGAGGEGAA- 3' (SEQ I D NG
3) or 5 TTGGTGTGGTGGGTGGGTT§ (SEQID NG 4). In
this case, the oligonucleoti & bi nds in an
antiparallel orientation to the pol ypurine strand.
mat&ha@ SE leyﬂn%zeu&ﬁlrﬂtee? isH ot ARR1AP Iréétricfédtﬁ@ a%tﬁssifa&,cﬁld/or peroxide
Vasquez et al., Biochemstry,
WP@Z‘?JF’@“??@PmmB@é(Ima‘H%f‘ Dervan, Sci ence, 1991 251

13%&&@8& sRBilisdralsBch AOVIR, sdrPAGafSEnfone SLALBRAE and PPlymers with

L%W&%l uence nat ur ag pr eselnt in the doubltg st randed 1
am %er@ﬁﬁtrﬂlé’fuffi? %Véctféﬂac,yea bs Bd IR PrSYFRY the @Begpgeljon among o
dropléxs the@sdlatter. It is espeC| al |y advantageous to use an

oIi nuleotldec ng a triple_heli. vvih.

Tt Gt TSt pfater Shotoi Ay &0t Pugiing plabnia DNAs

is pEE‘kaablé arhm _aetmi»elyl large tpereoctmrgater pefmdu&aﬂbzlvaaﬁn emangé fmm 1500 to 4000
anggromsé %Lﬁﬁce mo 1ﬁcsaé10rlxJ éonlgéocglﬁé; 1%11 ex&lartlgrel:lé?ourgse g)a'tgasé matterlals 15, fWell known in
the athese DNAs, |n particular in the origin of

re S 0

rep#%‘ﬁ%‘*#ﬁ% ofight el R85 HOADRNA |AIE TARMSRPANGh st luent
confammg] lppg-cpncprmagom@ﬂ jalt and gpacpnd dheesiecontainingdiigh-concentration of salt may be
use@%@ﬂﬁﬁ%ﬁe‘cﬂ&f%ﬂéﬁté A HidGing ﬁ%\ﬂﬁsfrcﬁgﬁl@'ﬁrﬁgﬁ@rg% the second eluent and

enab of the Tnvention to be
the gradigificlutingimgthad pangiguously chameing ghe| campesiipriont the ﬁfﬂ dgfmt épsthe second

elue‘ﬁf Buftérs RidGaltPBEIELgenBalls ust i hdd€ eludrdiSoor fo¥ @Qcha@yéﬂﬁ)mtaﬁgraphy may

honppur i ne- honopyri m dine sequences natural | y present
be e Bordis B LR eateRs FaAcongenealinen ek RpAE P@thg v{h|coggentration of
buffeR bt 10%o 50 e eHHHRC Calie ofd T@@G@-‘p&@@%@%@@bﬁ FoSEQ §e53nd eluent

resent in_the ori Of I i cat
conﬁ}%ﬁg'%ﬁl ~cepieRiration of 55'3 ?Sﬂ@tﬂm Wiﬂﬁ Oy1Hp 3%3951@ \%éddeg to eluent C is
partRulagpprefeta®! Fol éhefsoditith 8gts Sdaiulchipliée ae kédFunD QBHRIHE He LA,

andh GRGE™ & FEAE GBS 0 PRECTLEF TP b evdbibfy campe

ethyﬂ'mbcilamma&:traieestm adidp dobiphiBiiak tleendegbadaticanof( plasmidn duehte rDNA-degrading

enzy?oac télg ? %%I?lg ;i(é]g ggg ?%Qe%g%uféaéglg%)’ugg Qﬁ?‘re]ltofl(;)rg Bq %né metal ion is
PretEt'abIGMN\mB@MGAG 3 (SEQID NGO 7) of the plasm d

R R S U S T
prespgrinventingc inclaging bptrnoatlmlte@iogbqse ewlu@m drem RARQh Asign Eikdrange Resins,
Qia%e‘hi ﬁlsg ¥a! SHGHE eslﬁ,ggj)doaé;} Neaéalpw erarphqﬂlﬁalge Mg leea%aedﬁé column (Poros

een | ntif In ori rep I catlon

II PBMa4Aines xAOPHSs iriallyeqqpilipegted Ivat@rﬁod%MpﬁmﬁRISpb@anp IabBHrﬂésand 0.7 M

Na@rﬁqemalﬁﬁmg%adéﬁ bl G Hit0nRlsarRd infHaDb@er. rﬁpélhtﬁﬁt%%ﬁbnt of 0.5 M to
are inter alia described US 2004/ 142452 and

0. SSZMG‘@/Q{ enabaut 25cslvmn- phymey ésthen apphsdrad dgrtions are golieptedeireferred anion

excﬂaamt&ﬂaﬂ@raemuamee F£a5to W 3') (SEQID NO
st I transcrlpt |nVQ|V€

%)gﬁée{r ﬁm{eﬂ%\cg% egtopessior sgparatingpnd purfying plasmid DNA,

the ﬁ%n’c 155\%3tlon r@bﬂe&o&&ﬂﬁlﬂlﬁﬂ(w sdpaxafif aad plraing nlidldi®Ahcds and/or plasmid DNA

stru ure Wi t 12-ner, coppl enent ar . o .
sy (GRGPIp IR “BPTORRgUy (D euiRon ffeticienty

obtapﬂfg?nublaemmtmlﬁgmairm&naarm;pw.i ne stretch of 14 non

repetitive bases (5 - AAGAAAAAAAAGAA-3') (SEQ I D NG

10) located in the A+T-rich segnment of the g origin

replicon of pCOR (Levchenko et al., 1996, Nucleic

Acids Res., 24, 1936). This sequence fornms a stable

triplex structure with the 14-nmer conpl enentary

ol i gonucl eotide 5 -TTCTTTTTTTTCIT-S (SEQ ID NO 11).

The correspondi ng oligonucl eotides 5 -TCTTTTTTTCCT- S

(SEQ ID NGO 8) and
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5 -TTCTTTTTTTTCIT-S (SEQ JD NO 11) efficiently and
specifically target their respective conpl enentary
wGewsroses | ocated within the origin of repli cetT/BP200$/005213
either ColEl ori or pCOR (orig) . In fact, a single
non- canoni cal triad (T*GC or AT) may result in
conpl ete destabilization of the triplex structure. The
use of an oligonucleotide capable of forming a triple
hel mgpiek hblixa e eK6RatbEraHe Nk d'eJénBé&l ﬁ&Eek Qz'lzB iRfhe patents US 6,319,672,
gzagﬁgat on, Qr a rkerwglﬂ IS especi XN
62 gt nteeiiens! peiendrelcation pa'a‘%?dd}néer VPR R2kof the Applicant.
sa IT&’nple Ighin lafﬂnﬁp tlir6tBatogdrgphp ik afed o @p’ecMyE‘rQﬁHaﬂcbrmfrcbg gdnll8leotides and

a tar%et geq%%{nlo ? IWntg escg%}l gtggn:c}gcg}?]gé tslﬁ%se &ETH éqﬁ?lgot%?snﬁwecontam the following
basdoubl e- stranded DNA in order to incorporate an

ar :T‘Iplf ;ﬁ%tﬁ%mﬁ&gcg {ngﬁ%‘gg ulsz cha%abll 2 £ Ietr Fogfgﬁnt h ry {Ijs fvleil‘thI yA.T doublets of
doubimbémsﬂl%@é% W@mket ak, Iﬁacbchgoﬁ‘é(lﬁﬂ%)ﬁaﬁﬂ)h es may be

tol erat egi. Qe Qg@e@hl&h@ %ﬁgllg %Ffoﬁm?x 1§s \glth gg'n%ut)lgto % gouble stranded

and the sequence present rovi
DNdvt |ead to too great a | oss of afflnlty The sequence

5 - ARSI Sapabieofdoltin

E1 W&%@%S o geneparmgf@g ng'%ql%ﬁlgpé%s&ghl&s % &(Hl%le stranded
DNéase, the thym ne interrupting the polypurine sequence

may- be reeegdZg sy 1(A @ng waf&h @ﬁcéﬁﬁblé Bﬁf&ﬁingqn?&tgw 1G.C doublets of

tri which it 1S

f
, dm%ﬂghg dB&%&%%a$mﬂ?t@pwﬁ|@€g (Kiessling et a

BI ochem Lﬁszidil)(U) WARR is oaﬂa.ble A8 RingB3dtdts wik AQY 6 A‘@ bEs% pﬁ‘lrs
gonucl eoti.des of th

r enmhodi e oli,
PVRRERH BB ABF Lot visd GUBRGRS { GET oSBT se seauence and
the é}ié'cF ¥ia s@;ueﬂch @reSdﬁqiani‘d:]BNA@r ] l)dﬂnophlrhe\lﬂ'blnfébyrﬁmﬂiﬁe Suérat. eﬁ%rpresence of

e
R TR T ————
pro{o@Fdad) and dEktabillga( bt atiahie ;ﬂhwh\ﬁﬂthe b)ﬁosﬂﬁeﬁ eeheutfahial. t he

" QiR elpat R e lencsTRORY i e DA ERERineBrgortementary to
allo@xfarnpitien ?f a tiifide pelixi fBGSGJHBldSn al}d the dest rseieoaa&emay\be obtkihed by using an

cLeot. nes
Ohggllrl]dg%?{s]c%éoo ahg}% t]heg gF i gonuc eofeygqu ?mglﬁ emal%enF?r gxample, an
ohgglgwleaquj;(po@(ﬁﬁm“h@d(zceppylﬁc (s&IFenag rpo(y(ﬁAZ)\) uRretfgred Thigonucleotides have a
seqihiIORNIROFH AT HT @ﬁ’gr@ﬁ’f&? Cﬁ}@%u é(ﬁﬂ%%ﬁ? ZI]\IO {1y in which the

unnodi fi ed natural ses) or che
basgs {FAGE oot farmen Bipleghshit @memable éhm@lggomipatxﬂeatgéwsaoyd apart from the

couﬂﬁ@%ﬁﬁ&h&ﬁﬁﬁeﬂéer{c@ﬂﬁ Mgk ol@gucfléoﬁéés 'a%}?a%[é%@#drﬁllgl attﬁple helix with a

sl stance to or I1ts protection agal nst nucl eas
speqies SSeayensefioptpining complemerias hails ¢G4y C Bhtcsequene 1 guestion can, n partiular

be al régi(ﬁrﬁ@ﬁﬁﬂmg@ 10N Y6 AR0IE Qs USscifled th HE gﬁfn%fe@ od to nmean
nked successi on, of nucle05|des whi ch has

o B STtk PRI IMGFEshb (bRt SvrHOQPAOEAOGH MGGAA-T
(SEQf ImekNOg ). Nmise s!’eQﬁdnSeI afdrm$ O anUEhIBASIREx AMNGhe oligonucleotides

AR bactl A i erBap 8 S b i mamanmaperagsar- e

ID Nie:l 4) de shisvabd) tHoNAgdn¥cleide bindd in,an bhtipaRil€l oAeitslon Ree polypurine strand.

32 330)., .as wel | ] i.gonucl eqt

ekl s TESARE S0P B riEom R s DIAGHY & Sk GRepisi. 1995, 34,
7241-m1t3%tmd Ixrvaa) Scienck, 1991 25ChB60-183¢., 1991, ill,

7767-7768), may be nentioned. It is also possible to

use ol i gonucl eoti des synthesized with a anoners of

nucl eoti des, which also formtriple helices with DNA

(Le Doan et al., Nucleic Acids Res., 1987, ,

7749-7760). Another nodification of the skeleton is

t he phosphoram date |ink. For exanple, the N3'-P5

i nternucl eoti de phosphoram date |ink described by

Gryaznov and Chen, which gives oligonucleotides

form ng especially stable triple helices with DNA (J.
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Am Chem Soc, 1994, L16, 3143-3144), may be
nmenti oned. Anong ot her nodifications of the skel eton,

wo b@saes4nf ri bonucl eotides, of 2'-0O met hyl ri bPGEEP2005/005213
phosphodi ester, etc. (Sun and Hel ene, Curr. Opinion
Struct. Biol., 116, 3143-314@% may al so be nenti oned.
Lastly, the phosphorus-based %eleton may be repl aced
by a pol yam de skel eton as in PNAs (peptide nucleic

aci @S) stat¥dia6bveC ahe ah&icl Bdqiibrct | @hebdal iséfRenct NihraIBN R?n?]tsent in the

1991 54, 1497- 1500 Kim et al J.
do%%ﬁan%&?gﬁg,g@%a sWe%% aegyergag@;o ucﬁafi agi)ﬁcgllly in the' latter. It is especially
ad@hiagdot feuss an etigaluelatdo n:apaa&, df ol Mk 2 (RO KNI WRN B Gbfbfice naturally

ere B S DSy e ot o D B oA o ke

gerel STo fhisr negdrd,iiplseknheh itloewgh s’é’d]l&nctel’]@ﬁﬁ’]ym thdt sbAe€ rdglving df these DNAs, in

|
AU BB, BB 3600, RU, TRty 1
synfieeiysiof antidorDeleatislag @apa]élm dth eﬁmrmﬁ?g)c tripfl® 8 Belickd 1 with these natural
hon?fﬂn%g?éﬁlﬁ)cﬁlpp% Jﬁﬁle trcgéll(fng a%tg%%usrgﬁ%agl sle &gt'%c? oﬂl['xe 1nven80n to be applied

ases,
to Wsﬁ‘wﬁp@sm@wxm@nmlwa@m@rcwwalsmgiam»fdte IC, pBRAZ, @Y, and the like,

typé‘clg_ﬂlré?{ﬁfg 8?%%%§%-%&%o?yﬁ&ﬁln§ §§ﬂ1encl=:s I(aﬁ[@@%ééent in a double-stranded DNA,

2 sgsipenes eprepTising 2l ppart o thi wqqen@m% C(TF{@QC%G&%%AA@G -AGSEQ ID NO:
5) &@@H@ 1n$§63®r1g1199f2repli]elt40n A Lol $ia&hid BIOXAMIENBRioned. In this case, the

amn §1 O net hyl pseudoi socyti di ne, or an
Ollwvréeroﬁ nmngél@q BiRlekisnROTEse e pegbics K -Cra@GGL T CTCTTTCC3'

(SEay ID K606), aldrbaws emm&@&y Bufe ikl 8NMe dsaMerhehQ% Gés@rnoed by Beal and

ef?%fg ﬁ%ﬁh - ?%?3 Hi% égm‘@ﬁ@oﬁnﬂdéy%%@ afl‘i‘]é"hé?ﬁtﬁ*? Oﬁ%kec Acids Res.

199esp@cﬂza¢ 5388).01Thé sqyuenck ISQGMAAA!’QICQ(@GAGQn(gE@m INO: 72 of the plasmid
BIgizg henF KR DD B S B ] B IS RS, ol So4-508) may

alschedndntic&tll on according to the invention consists in

gFIt g%dnﬁ)t a{cl, %rtigeg Seqnd E:gssx!rvr@%e}}s]yagg?réﬁgal]%lég ge% lvxﬂtgl pax%cular ohgonucleotldes
havg dv’e@/\nictttftﬁyd pr oqgrst of reflichtmnndf rpipsmids tCli least welphseplbmhdsxpCOR pCOR
pla%ﬁl&sh axtehﬁasmgsc I\Jéfl)h coﬁgﬂﬁ%ﬁ] $1gin IC()P I_L-ph?eg%g Sand Sez%te; Ulia kdescrlbed Us

neut r al 0SSIi
2004414245¢ lan¢ US HO0H1 Qj&44. t GelRl tﬂh‘ &ved plagroids G¢I‘mm ] désneohomcipaarme sequence

t t t I
€ RGAQA%(%?%% S §%t119 Nﬁ‘é@) %ﬁl\alg\]géd %@‘Jréﬁﬁhof\Wee?ﬁA-IP ?rq%scx%k%nvolved in
plagnich gftpﬁcaapn (rpsateaj ¢ ehutl8éoletere, e d2hn Wsesememm@rrof a stable triplex

strut:tth% Wity ﬁ]@tﬂZQﬁEr IcSmPEhURED sRTERErBa TN - 30| $189 (F"oé) cg%onucleotlde

| engt h %reater t han 10 bases iIs advanta eou
Theus%%OR THRECbeRyt PR bt dempruee bytrectherso 4smon| depetitive  bases
(5‘-ANGA@AU\A1AQ(A@@RJ'3 i(BEQVIDANG! 10A8&1tddOn S W+ hgh Q%?]Aeﬁﬁgf the vy origin
e

elegﬁ%ﬁi y Stabl|ltﬁ of the interaction.
replie § YoheRe ehle 4% Wl oAGR S v AP T 0n Thitigeapace forms a stable
mplsy sirdvasd #anl tHayl4any clﬁﬁi@l‘éﬂﬁeﬁtﬁ? RAddEeotidd SPEXETIOUITETTCTT-3' (SEQ ID

oL URY e, DS RLSRAL SRR ST ML HHEC A it 1> o 5y s

5'-T§”EiI"IFT’E’ﬂTT1]’CTtIh£ (aEQ n:nquuu effo;hmlyral Wil yspaéifiesHi@ GiargdO their respective
its cov t he sup ort

confitnliie b Qe Bl it B inee caiFes PP St CiRfert or pOOR (orn
In fadhya beglmdl—éanetdcabyrlaa (ﬁ“ MGOlor CEAITH enap Iresolalirbﬁr)hyﬂleté aéstbiliahtion of the
tripl % At the 5 or 3" position. In particular, the

addition of a thiol, am ne or carboxyl group nakes it

possi bl e, for exanple, to couple the oligonucleotide

to a support bearing disul phide, maleimde, am ne,

carboxyl, ester, epoxide, cyanogen broni de or al dehyde

functions. These couplings form by establishnment of

di sul phi de, thioether, ester,am de or am ne |inks

bet ween the ol igonucl eoti de and the support. Any other

nmet hod known to a
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person skilled in the art may be used, such as
bi functional coupling reagents, for exanple. Moreover,

W@ 005/saexe t he hybridi zati on with the coupl edPCT/EP2005/005213
ol i gonucl eotide, it can be advantageous for the
ol i gonucl eotide to contain a?3"arnT and a "spacer”
sequence of bases. The use of"an arm nekes it
possible, in effect, to bind the oligonucleotide at a

chogg 'ﬁséjb%m%&lutl%&metcgﬁbﬁlb@@&ﬁng %' h'elibgwitﬁ 8 sequence present in an
condltlons of 'interaction with the 5

origipref reRliSHRRA A AED 8810 EBRUPINTAdVpfazgous Sigan Ie%lienEBrPOSSlble with the

samé Bﬂgdﬁucl&ﬁﬂ@ fid HririF@anky DA t8ntainitlg e 84i@ loAkih Wf fplidatidror(stiddarker gene.
and an a bi ndj n

Heng%g 1 ’c U neppssary FW%@ tp%glg@lg gr té mﬂ,ﬂ%&gﬂgq d %IN[AtO Wté)rr]c%r to incorporate an

mﬂﬁﬂwlg&mﬁchgahmdeuor of a spacer conposed of bases

whi d t f th dj z

t hlé'ﬁjr}rgrbgzq C@ﬁy c%%ﬂeengeél rﬁr%e ise\gl 6%sralr% grege g(!lé S}{ deéglrood Howéfvsr that some
misiitehe’ spade tolera:texhbed,\mep ithessequehe o d@@g@rmcl@@t&and’ e sequeance present in
the I ﬁNﬁd ?‘Wl(?egeqlé? -X&C&g'p geﬁc? dtootrooa glréi:P ieaarlos%ar E ?ﬁﬁﬁil@l N The sequence

conpr is carbon at ons. I'ex a
A@M@@A&EMGIC@ Y &PEQ PN 1@ prefeot mrtmrﬁymgz -RMAmasa gene may be

mengﬁ&(amlﬁ tlll-%\IAhSﬁ Tﬁ]@ ﬁ%m%%@ﬁuﬁth&@ cEllie' ﬁﬂg)luhﬁeegé uence 81a¥ be recogmzed by a

romat ogr aphi ¢ supports, re ac
guaind ofnthe tHindratready theraby é@rrrmgaas t:if"EA éryrrlrta%le@l hiis stable when flanked by two

T*Aﬂﬂﬁl@ﬂs %@Ashx%{&‘ al. gl%elﬁﬁ@}dsl 992TBY A9l B39 Ot herw se.

Chr omat ogr aphi ¢_supports are preferabl used. As an
ex dHpPraing tip @ W%Hﬁ@@@?%?ﬂtct wbs‘arwelgot@am% the igyengen geyuprise the

seqBRACETE, (RORLRREs (OB, oY HRRE@EncL(CTIBX i @lﬁlc}ﬂﬁéls\éﬁ Iirlteg@ﬁ’oetween 1 and 15
their derivatives (such as Sephadex

inclesiyse [igs espeiplly a)dvan&gpgpﬁ.é? useSgugnegs; of the type (CT)u or (CTT)n The Applicant
shovsdl, yn(eSedt! mat&ﬁ@;buﬂﬂeariob §REERNS )influehiced b tle@ehoiit of WTH &fetdBidonucleotide.

silica, for exa The chromat pgr aph ol ums, ca . .
In e P REAARHE Gh O QP Sroaatiieh g e fiegice contains
fewé?&:tyfoaﬁesp Ut isfunéastocainthatitkd elomicteotides @8 fhe din@htion can also combine (CCT),
CT ?Eﬁ ous to use, on the plasm d, a sequence
( %ﬁ % Y several positions of hybridization with the

ol iThe nlvgblnmixtoitid@used' ey by eted (@npbsed @ﬁmﬁmdlﬂﬂi Iatiucl] Zaads) orchemically

modii3, " PECEHT (B BB ek o EplERAE 8RR, corain chemica
modiffriatidns kesbtisg itsoesagtanceroran te protettidnragsihg nmlﬁasq‘sr ards iatfimity for the specific

seq&éhc%l %S be %Ve?%%lgirp&%@cﬁcg q? %%%_elﬁlhérgs?cp %h@éxp 'al'ﬂg lifked succession of

repeats o
nuclpgsides watsh ehag gndpsgong aDdiBeatioe n% the seletan rrrlihgthatalrm ehsnaking it more

resrs@éﬁm fTRALEr )é\rrmﬁ pgélbleaﬂgdlﬁcaﬁfn%r 8ilo¥udkbtide phosphorothioates, which are
n‘p enment ary (guence carrying n+ 1

Cap@(?l?rﬁﬁlf@'l?ﬁrgttﬁl?l?h%fﬁ ‘f’lﬂt lﬂlﬂé pdagit dls N‘\%lcp%fé‘?stﬂeén?%fm 3322-3330), as

wellhéébcfli'ggﬂuéfét)ﬁcﬁﬁ pWsesEIné R&mAtetd OP Helh§ RhéspRonate skeletons (]lf/Iatteucm et al., J.
Advant ageousl t he  DNA sequence” contai ns up

Am. m;nr aqcz, 4Pl I1‘_;%8§q7t—77é§psma)f ﬁ;ﬁalpeqtlgnqdo Ité%lg,lschgofgble to use oligonucleotides
syntBRHRd QTR BtadéiersTBE mfckeotidehavHi®Y AMdCHoR¢E frpleCHenghs tvatht TINGA (Le Doan et al.,

resent [nveniion can ed to purif p
N R R s PR o A Tt i PG hcton s e
phosphéredidae HANA, Fos léﬁzhn}ﬂ@ tae N -@3 Hiteknudderies glhdst@aﬁh{lﬂaté gk described by

one or nes aof ther tic or
Gry S PR T 0 St PR Fe PRSP el TS gl Helges with DNA G
Am. n@]ﬁdnerSogemQ% amnel 3:1h33-3l44Br,emayTh@mmtdnedi mﬁnmge)thenvmﬂtﬂcaﬂons of the
skel Y6 t n% use f rlbopﬁcléjoltlfriegsggr)rf: 2\é O-metﬁ1 11:1 ose é)h%sytl)ﬁtd? e‘,;sltre]rg ! {?a? and Héléne, Curr.

follomed by cell cuIture IS purlfled d|rectIy after

lysis of the cells. The nethod of the invention may

al so be applied to a clear lysate, that is to say to

t he supernatant obtained after neutralization and

centrifugation of the cell lysate. It may quite

obvi ously beapplied also to a solution prepurified by

known net hods. This nmethod al so enabl es |inear or

circular DNA carrylng a sequence of I mportance to be

r - o o . R I A o 11" a
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doubl e-stranded DNA. The cell |lysate can be a |lysate

of prokaryotic or eukaryotic cells. As regards
wpe@kaoosaet i c cells, the bacteria E. coli B. subCT/EP®OBL05213

typhi muri um or Streponmyces may be nentioned as

exanpl es. As regards eukaryot,,c cells, animal cells,

yeasts, fungi, and the |ike, y be nentioned, and

nore especially Kluvveronyces or Saccharomyces yeasts

Oplﬁfon Gt 019610 11 lg:J?ﬁ 433 M45'|§11§3 als@ﬁgjm&ﬁl%néd' lf_,‘?istlycﬁle Ipﬁospﬂ_d?‘l?s—based skeleton

met hod present invention which includes
may lergplacgd 8y 8 aolmmti? Tkpleter a%mfPMs&gﬁpeqiﬁr@ﬁlﬁm@fl%}pmcw ajge form triple

heli® Rf et al., mcﬁmed@d"ll gher4PUT30bYKin® eft 1€ JT AHULChEMY Soc., 1993, 115,
oduct’ ntri x af fini ty chronatograph
6472164@6n?fct?}’e%5?38{§1“}e§)a ﬁ& eaet{;xb as, 1% é’&é r(fleoxyérmgﬂuc% é.lanldme Proc. Natl.
Acadhsanes Agmanipg, 663i6n019f or®ly pelycaidhiciaKaloghbeoSBNR] ®hittehldform triple
heli urified is then mxed with the bound ol i gonucl eoti de,
®§¥ch as by applying the sanple to a chromatography
col Therthyaaing af the ﬂagrdtsinmdahaygaﬂmue |rqﬂﬁcbcd® b obruhofaci® which increases the
chr opat ogr a Iamnd|n
afﬂl’éngl IT8 & CWIQ{I%OR c)feo dgei for Ioé’%l% ua(r:1 %I ae I_#lhea‘n Soc., 1989, 111,
305043D@l).eXhe thire stbmd dsy bkab mm trivetucall bzg;esn ambwmmethem thay e mentioned
S en,.bgpd S P JIRY ur ,at 3
7. dé’a&?%‘ﬁe yQB‘%fth%ﬁ "'Sﬁlﬂﬁ%aﬁ e DAy ucl + s é%#d? RIBY OGR! 327.333),
1-( dqtmy b@-@@fwmlkémﬂiyk@memm vvashl ng step may be
11 BTRASYE S AR Yon W ASLCDARRY 91 ARAICHAR. 8% Uo82,1 a2 1470-
gﬁ@ 0‘1)%1; g]u ifif¥fin-Y-ond ;M% Jmﬁ Ry 9. .gﬁkf chél ﬁ&; W92, ! 11481470-1478),
8-oxsaslapigu é1a@910plaélf:b%rﬂrale élmqqdms&zéwprm A altyootimem@m&qatlon known to a
pera@ﬁ %fdﬁéd &l the HRO@ B Ayviewt R€ SBA %@ﬁ%mﬁé éﬁpabﬁhioﬁ%ﬁ@td Biol., 1993, 3,
i fying nucleic acids and/or plasmid DNAS conpri ses
345t3ﬁ@steps of ion exchange chromatography, triple helix

af f ArvkHey typ &b OHGH R UTHhe cﬂlﬁghubh‘,&k@@l@@thé Gind, BoRY @fdciafy! of improving
chr omat ogyr aphy .i n conbi nat i on hobi c_i nteraction
the 6"@# ﬁﬁﬁutﬁ g)gtgveﬂy@? 8 B‘fl?f)tlﬁ‘f) ?réf the, spegific sequence. In particular, a
mosh hkbﬁﬁtﬁ@bﬁs ﬁlﬁdlﬁdaflérﬁ&borhl‘{lg OO REtiof EEHseR Sr:j mgthﬂﬁtli@&hﬁ &fosines of the
rificati ul e no

otgpgletice iR e SHaRHE s G By ool febienig® bptegy of forming a

stabtearlple\halbemith the speoifiic eednemdﬁa Pl eanparoiRel 10 hewdfakty€d SYWhE Aence makes it
poss%l:lﬂe o w?% aF %%er p}?%%lgeﬁletﬁ n the Fkgg{n?c?et‘ogges Q{ et?{/grré(?f%%ttﬁ%ﬁqlts It?/ say at pH
valuegwharethe upie rof degradieticarof pllamdDNAf aye mechesndllleat her

co X

Sy nnfthgggsng@%g@e g Uol 1éigl in 5 ’eﬁlgggf otﬁ«ﬂx%%én%oﬁ 1s'between 5 and 30. An
oligpmrcleptadstof tsngtl Eltea,tnlah@glroéopm is aé‘@ﬂt&ed:duslassepr Bbelswstli way be adapted by a

|

persBﬁ gr opqﬁfﬁbgtlh?: QIIQ g%(ﬂg?%fé ﬂd@%dl%ﬂ?ag%a lt’c{] %.gﬂr glg %%/éngg gg (itmty and stabdhty of the
lnw@éﬁmratlng pl asnmi d DNA t heret hrough are wel | knomn in

t herpa %Il%onﬁagotlﬁéseacl:&&ﬁé tcPthé ﬁ‘wgﬁi%ﬁ Ha? ¢ syrﬂlengdg@t a%?tknm technique.

6,441, 1 I's 1 ncorporated herein by reférence
In peseheutiey 1Y Bseprepatsd by eearts |9 nuslain asisksyathesizess day other method known to

a pefBh SilledliSthe B maP Qe BBusiyde bd¥e packing naterial for
hydr ophobj c i nteracti on chronatogra phy may be any

conPdHHS s Fovalgaicreias f, e syrarralt eg?ltgawlep I gstirely fonctionalized
Thu&])'idfn@ja e lﬂiodifie& bPra tHidl, @it dr@Arbexe RaRGRl Slo0y RSthe anoxb&' pos1t10n In

b ost-reac ion after. thebas
pargl? 85 A6 o e B AL 4G SR A (O BTSN o coupl the
ohgd)rrmellehtﬂie S b yuippoie bedﬁh@ﬁﬂﬂpﬁllﬂy h&te}tﬁlﬁé] @mine, carboxyl, ester, epoxide, cyanogen

bronald% 95 2 g&;ﬁ%ﬂ%@%&@é sr%c}%‘q 185‘{[5 ﬁ/ f’gstrt%)ﬁ.lig}ge’nt of disulphide, thioether, ester,

p- haloalkylstyrene a- nethylstyrene

a- met hyl - o- hal onret hyl styrene,

a- met hyl - m hal onet hyl styrene, a-

met hyl - p- hal onet hyl styr ene,

a- net hyl - o- hal oal kyl styrene,

a- met hyl - m hal oal kyl styrene,

a- met hyl - phal oal kyl st yrene, o-hydroxynet hyl styrene,
m hydr oxynet hyl st yrene, p-hydroxynet hyl styrene,
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m hydr oxyal kyl styrene, p-hydroxyl al kyl sryrene,

a- net hyl - ohydr oxynet hyl s tyrene,
w@20et1bns2 m hydr oxynet hyl st yr ene, PCT/EP2005/005213

a- met hyl - p- hydr oxynet hyl styrene, a-

met hyl - o- hydr oxyal kyl styrene, 5

a- net hyl - nrhydroxyalkylstyreﬁ%

a- met hyl - p- hydr oxyal kyl styrene, glycidyl nethacryl ate,
amﬁiey&ladﬁ(rle 18&E %Et@'é&h th@)bﬂé&ﬁﬁéﬂ@&tiay lan®@ &k ¥bfoR: Any other method own to a

E% Lhacr ate, and vinyl acetate. Nbstﬁpre erre

Peféﬂ?vﬂ%@ idhegrim ahed'a?dkwh @%‘Bﬁlﬁ@log'ﬂ 5plipg reagsnisriongamalei c

r| ng{ordmsér,og@ rh&npﬁiﬂ'é hthéISh}Ghdlzﬁon witnfe Foaplell DlipeHublBdtide, it can be
g n agd% . a%urated hgg*oparbons W th
? V@%%%HS b &R I%an“ ef’t“ ONER FpiBs Rt FBACHT Serpes Ahpases. The use of
an AMMMAkES $ pomﬂl&; (ﬂree%ctg Itdﬂyﬂnb € Hpeucledtidy lany thedzefsce from the support

B R N
of :ehrlrpyj @rt@n gheym; @bmphrw lyioalB end pliefetahlyl eorel 2gC_H9(§roups and an amine which
pergllitgﬁih%'ﬁﬁ%{omleaé di gk P.X’lll Elﬁke%l ty ggﬂnos&aﬁ of ¥he othgdnucleotlde or of a "spacer”

eblsne acry
COTRRSP <Pfér¢eﬂ9w§mhr®d ratiigierfera/with sheshyhyidieaioho Hihes, fhen'spacatiahn comprise

purtie ObHRS, oﬁsvéﬁir b}%ﬂﬁ)le‘ QR %)Q&?’n gsh g&nﬂh‘ﬂ %Ea)éeq?gnce GAGG The arm is

i ntroduced t he post-reaction
advepfagepyiy @arﬁesed e Liieas qagpop elsén comprisiesst ordld canboxsepnas at e

du eTltllﬂe)i a{fﬁnlf})’cﬂfdﬁﬂh@ﬁ?&‘ & Wex‘? )éfﬂcpe'n{ ﬁpremévﬁl% E\IN%aa%ﬂ ]gel’IOH‘HC DNA. These

Emlal itself g or shri
Canb%?s ﬁwérzrdarhrpmeegrrpheq@pwsr H’e Whan g@paqlrecbar g column, functionalized

plagtioRGERES & fufidliofdited RRx GBABARgnBPMH oiRkwiSe. ERBmRBSEphic supports are

IS eferab prepared using relatively
Pregagi‘i]&olﬁﬁ ik ﬁ%@? stLg/ elprpatagrankicy UpRRyts %ﬂb}?a@frlvr%ﬂeed are agarose,
acrghrmde @y ldexagan ik atell, ashiyielf @mfl{?&'(s@ﬁ ra¥ | Rpidex, Sepharose, Supferose etc.),

dr ox neth vi hyl acetate Preparati on o
pl L SR BB R FtaD1 Eh 3 Spetr B et e
chmmmgraphz tolmmlcammmn tienitfipioh f puRftibOMade. NONONMEr are

a te rati nd precisely
ﬂ{:&gam ﬁeaipluuen? oy ?llegj%l ]\g esn?SpWﬁHE rr‘g&}“&agi%‘é&o 1% op fige plasmid, a
seqlpmcqamnmﬁg seiprals positgpng e h)dmdastldnnwjnl‘alt}tel allgesucfeotidee dThN Presence of

L v —

oligapuetegtide, Which leads te arbimriptaverdent & the mrifwatmwmcbr Thysptor an oligonucleotide
conéh‘ﬁ%%%ﬂe% op@mb f@rt(b?f') dﬁ%;[&g gl 151 gx%bfntg(&s% aeDNA:' sequenc«gj containing

I nt 0 an aqueous“sol ution suspen
at legst Asomplementyy F@ﬁ@daf@lﬂrefﬁﬂldlf) H’SéICWIﬂQfIm%ﬁ alndf Aasmiumcd: carrying n+ 1
comleRiht@lyS miti | ks Siwae 0 I

B i ) pis coxer gaifnt b Tarlegfy . e Ryigonuciotie.

AdVapIpgFPYRY ﬁlila@HAs%ﬁﬂwreoﬁpntaﬁatqpoworl lmbrrdiﬁamemoehms that is to say n+10
am@ﬁﬂ@ﬂg@nhgﬁpolyfunctlonaI nmononer i s generally around

1 g%l anofunctlonaI nmononer, and around 0.01 to

0. tB? BEACTHREN &Q o AFeseRb nBHRBFioRs am bet gsedbtoaipWifgosny type of
doulpla—ﬁﬁandécHSNA)f Abaﬁeﬁhpl@&f&ﬁd [@tker isORBUIAADN RSl as a plasmid, generally carrying
Onego functi Qg% npnoner. nmay Tﬁe |ncreased to around 0.2

Fecgeigs|of digrapeiic dmpgsiangen, Srhdpsmid pavcioscagy ap qegin of replication, a
marken gete] @ldshe 1iRel yﬁuﬁamdxrfaﬁe inRANRfayde ApRicd@itedd® td/S&H [fBte. In this

e I3 G P BE  Bb pd icty an

lysiseof ¢higi cslis yijhe mathdd o:ffthepﬂlvclmmdﬁa)t g/lﬂﬂoebtﬁpl[eg taS €lehr ¢}Qél’€ﬁﬁﬁt ¥ to say to the
ers s
supelip 38 e BHEAER o7 R e i P S BB o i obviousty be
anphi pathic property or m xtures thereof may al so be
used to prevent the aggregati on anong oil droplets
t hensel ves. The di aneter of forned particles is
generally around of 2 to 500 mm Preferred dianeter of
the particles is conprised between 2 to 30 mm and
nore preferably around 2 to 10 nm Wen ai m ng at
| arge scale purification of nucleic acids with high
purity, it is around 10 to 100 mm and, when separating
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the ai m ng product fromcrude stock solution, it may

be 100 to 500 mm nore preferably around 200 to 400
wormeosfas4adj usti ng the particle dianmeter, the PCI/EP2005/005213

rotational speed of stirrer may be adjusted during

pol yneri zation. \Wen particl with small dianeter are

needed, the nunber of revol utTons may be increased

and, when large particles are desired, the nunber of

ap;fli%éf Qﬂsdﬂd ORLIB YropRrifita & Qﬁ&@ﬁjmeﬂﬁgdse’Th?s' MGodtdte edhdiddaRtar or circular
be used is usegd for adj ustkﬁﬁ ores in forned

D%farﬁymg@sseqlteﬂ@ d dnprtancs o & Puk # @iYP CPERIisHie| BNAs of different
sequéfeey. t aMe. méBod aédldmﬂ@l 173 IH?| m@élﬂh@gFHan tefls‘br Fé RedS ﬂJéVtﬁgtpunficatlon of
or polymerization, adjustnment is made by
mﬁéﬁ#%ﬁ%ﬁiggbnblnlng a solvent that is poor solvent for
no nmmeuwsatb ca t&(allyseﬂabf prhlatrydtis ogamaryswl cent f or
re di be sel ect ed

Y Rura] BRURAE 2l B B R B R R® 5 S ShST or Sirepomyces
mapbe hentmnad:asdaardﬁss gﬂe@g&rds spaotat ells, ainal tells,S_yeasts fungi, and the like,

magf)g;n? tgmde ?l{dorn%g es\%c;l%ﬁf%lk %\;e 1%&5%{' S cohar Ju4) é}so%ﬁstsoor COS, CHO, C127,

r ons
PUH?E%@EMhQMm‘®H$onatography and mnthln a range from

150@h4 hefBE Q)f?ﬁgggﬁnéasggglglgegﬁgﬁ %oﬂaﬁﬁhﬁg ddgglte%{ ' aLteJ 3k triplex affinity

i on exchange g&
chrprmategrerby inesdi be lsmpleredog peqyivp higher pusigpiart rteﬂ@tmgmméﬁ product. In triplex

affiftey QﬁoM&t@éﬂaﬁﬂ&ﬁfnﬁfl@Sﬁucl@M% Qspi%%lgﬂ @d 5 yl.%p?&‘? fs@éhaglaechmnatography resin or

ut’ | |Z|g% packi ng materials wth erent
othefy, WpteiphdBe e3mnje berl’&%%’é“{eﬁ Vethgn mized vgthrﬁla@@lwgmuela@udsnsuch as by

appBfind R bagHR RtLEhrdhatb aﬁkﬂp&ﬂﬁrﬁmcontﬁﬁ@léoﬂg Qhﬂg@nugfegtwasbound to a
be sel ected anong ain or branched

chrpbtpiER h¥ gesat e fledigd IR%‘P’Gd%Fl‘Séﬁma‘F Stith&ind o the Sgqrreleqtide, forming a

trlph:)(d ITBE BHIIIO BetGEAURS ol\igohllibldbﬂddoﬁﬂ td $1i8ni@nay bé Podddieen bonds. This step
o be contajned in t raocar bon

Aromatic ring may a
ma PB4 HODHER SRS HRgPraPL® O BPE Y 20 TRsgh more. A
wasfhﬁﬂpmp neg beamplogedt NEindllp) dyewsing gegrarbrmimibidoccudd e £hdutrBi-HA B0 eluting the
1as18%om¢he ‘Q%Cthe%et Xlene group may be of straight

e IE TR T anc %Hi AEY 7%  about 3 and hydr ocar bon

gr OAIQ:OM th ¢heahoss preferrgd tmisddarhant, ahe ﬂirb(aaﬂcdiféqéparaiﬁg afd plsrlfymg nucleic
ac1c§39%{9! dﬁ%g}j(g L)%\J%ts Q?ﬁlpl%sgég %‘61'118 rsrtae u(gf 1cr)rrf Exl?: z%nﬁe %l%rglﬂotugrapq;?/}/ trlpl% helix affinity
chrogatiegnaphplane h)gircmhdsc ma:yactlmcthlwratqgraphwni@ombmarong roup of

al kﬁ&cﬁ%oﬁ YIﬁﬁg'L,Ctl% Eﬂoﬁgt{)grgéyﬁgmdpcip&%lé {%ﬁi%ges (%fh A[ ﬁlhbstrate to attract

consl st's 0# repeatin
hydgppeli¢ regioanh mélequlpadn ith§ realinplg feuprifiesion e diwibokld lbasleted that these HIC

supﬁ@’{s %drl@i)y gﬁylugﬁ’mg"'eﬂ"éc@‘% (Jo%lént %?E n‘c Boﬁdsogre ri@%ﬁi(p Gr shﬁred when these

Cape wth al y group w th carbon atons
molges A9giated é@@rqpb@ac Hwawaam sypwatggraphyysis henefipial agsipdp very efficiently

remﬁﬂis %I)éﬁ AEulhrpldIinid i ah® oﬂ&@bﬁtiﬁnﬁﬁﬁs Mfaég@\m Ghgh rhn@ Endotoxin.
roups with carbon atons of to 20 carbon atons

ar yg?ﬂl@%l%? ro8%e PaFrialsdoy meafmfolme@ﬁw ghropstogragkagiwell as process for
preﬂaﬂﬂ@ polyaefiziflf arrdl ﬂ&ﬁ{dtloﬁl@#l@ SydropHobig irterh@ion @niGRRBSAPIHL aﬁ’ﬁ%lutlng and

sl O Ade s i A 46 o e St i s
patemhleo aelal 36m®hlblu1mOI@adtean¢raiaIb§ refdéy] groups of 4 to

b f ti i th _ .
ol GRIDRRY S B A SENBRT G 1 e TEHEPRE A 7% 3 s pickige maeral

for h)rdmphﬁsc neerdction alrmﬁxitcbgr@hyi miINBS amyrbohlpeum:lal if aridfis fatidtidhal groups that

xhl%ﬁg% }g%!cﬁ%oru a%ggs % t | n%r t es & at%o% %F%e%ipg g Ro)§t-rfeﬁ>élon after the

surface MAthout belng conflned to sai d
exenplification. In effect, the degree of

hydr ophobi city of packing material varies dependi ng on
the concentration of salt in nmediumor the
concentration of salt in
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el uent for adsorption. In addition the degree of

hydr ophobi city of packing material differs depending
we@eooshe)sanount of the group introduced into theCHEB®05/005213

material. The pore dianeter of the base material for

hydr ophobi ¢ interaction chro ography is particularly

preferable to be 500 to 4000 “dngstrons, but it can be

sel ected appropriately fromsaid range dependi ng on

bask NBatdlRdi€ Celf'é %nt%&t?z@d Oﬁxeﬂﬁiﬁése'oﬁ AGHoHRcERgl hRtoh&s mclude styrene, o-
separ at e. Eﬁ@era since the retention of nuc

halgrgq:t]apgstmspet ﬁlé‘la W}q@rr%tpél,}qlcgqlet}gﬁaqurﬁeo %@er%, m—haloalkylstyrene
-hﬁléﬂﬂﬁétjir}éne( 8 MRy Bty &8 d-RgthyI-hd et 8RRORI &lglempl-maloﬂl_@th styrene, a-

prefera Q use base ter Wi t
mef élrrggl lglsmr%ﬁé?etfr%ﬂﬁﬁelﬁﬂﬁ%r%.Oa@e lepy- Fla%lbéstyrene o-methyl-p-
halalty@eyidna) Shydeoxgunethdsthane H‘thﬁfdxﬁheth\ylitheﬁdTHbJhyd?@)l’yﬁlethylstyrene o-

er for nucl s wWith smal ar _Si
SRS oy eRefpl TS o Ry B0 FEiens i« h cmethyi-o-
hydysgmethyisipiete, g o gthyl ey dredyngthy sty gne hai-methyl-pidydxymethylstyrene,  o-
me%gl(r')% qu%igfq gr%ag @rgetﬁ nt 33(‘{]07%/ %lﬁ}%qu%geg gd%%nrgﬁld ]éydroxyalkylstyrene
glyﬁﬂ}@ln@jchaa'mkate;,lglydxdyz Rerglater hyé@ej/et}(yﬂ adrylate,dydriokyomsthaictylates and vinyl acetate.

SRR ARSI b AR e Py s .o
anddoang eiight chaim ankéer brarciediaturdies lbémarm aiith adrbeyetongs of 2 to 15.
par E}ka‘ﬁlpfes S%ﬁh&h&gﬂ B@ﬁdﬂgamn(gﬁdyﬂpvmyfllﬁﬁzeﬁ? Whﬁben%l% I’lﬁlvmyltoluene

conpoun s wth OH contained in functiona gr oup
trivipiteleene, divaylmaphainéine, giényinephthalangg efayleng 3hn§@m dmﬁ@wm ethylene

gyt hapbk@lel cat@iyst bl annlha%r}%te Kodletﬁytené S glycol diacrylate,
£055|ble to introduce the functional ‘group’throug

met@ylrepispgiherrylmide. gad @%&@el@blsméam%cu onal group
desvmﬂs htiraebib @inﬁlg)nalr@r&(-ibs QF %ﬁu&féﬁ%@éhﬁﬁé@%&@ﬂﬁﬁr Bélintroduced by

i ke hexy ne 1S pos i ble to . add using al ka
the pE SR Byted SomIGIERS O PRI 10 U Poi Rl ERA L Dape due o the
hydasphebi¢igaghibiadd. byl the bdze naasial iGEIf,td ﬂlem&ﬂmgﬁf SHrinRing of the base material

itse&%ﬁ%%it@%cﬁ?%ogh&ggu ntlgl?l\(;lg éﬂ%&%%@]/qpngq an % ggl gkﬁtg)%se rgater}gﬂ is preferably
prefreddousirtparethtivety dydrbghilfcumohdnenaglsugi aplycledi rﬁﬁhhct')(l)at@(igliymdyl acrylate,

hyd{(ﬁiyetléyl pa%%fl’ah b heyd}og(%mef‘ acryg% gganiﬁl %n}{l u rt]:gt%tlgg %lg?%q%g 8% g? ebase material
inclodes @rf r bteje @hérein miongfusgbional grooersr and palgantibmag) mandnier are weighed out at
an %:p ﬂ%ﬁé’c@ gat atnﬁ' gup s%g %h(%{ ?lﬁrﬁ'ﬂg&%‘t ar ?olil‘PenF Q’Hl%ﬁl %elgsec{ Bor tthe purpose of

i onal 0sSsi
adjusting thelperes in mé*tlﬂgmfonn@rmﬁ srgnbﬂqopnemedmghgl@ﬁmr pabymegizatipo initiator are
dBOHoWNR b5 AVET stirlifh. tRE findah !
ad <t glglroe ? eg stlrh o mnﬁlgﬁﬂﬁaﬁg g}égéqns%g{ngﬁgfté Igncﬁf inHatH Rype suspension
polysessigation éVhF@math@l m@xﬁ@e fisurtided Bipadn agrenyp sctlmoeau@qqoléqdrﬁelﬁpenswn stabilizer
Welg‘%ﬁ @uﬂ&?rédibgly%@foﬁjeh&ﬁf %lldyﬁi drolﬁétﬁ‘ &h 51'&1%%? AR fok Rl b(glfmlxmg with stirrer,
unctional "group to be introduced base materi
andjpglymgiizatierhie é@dWCC’tEW@WMWG’m%E’B&“Eeﬂ sptiubj ect pr oduct
Ratfaesf meofuftisfd Ahstoter It SoRTiRioRE nidBshér &t gsherahytamurﬁ 1 mol of
nerallpgﬁcklng material wth around 0, 05 4.0 mol

monpfungtignak Ber GRhpunddtdo fermal of pelytugstiony ng%lglger 025 1o obtain soft
partmpets @f baa& mifSridl urﬂeamoa of WI{ fandties @horh@® nah®e Siéfdhsd @0 around 0.2 to0 0.5

of addjn e functional ou

ol 2 OB SR SETES 7 G785 Y U B LRRB e ey be wsed to
obtdii evaglidrde€ pacules. as descrl bed. Surface nodification is

conducted according to the sane nethod, where the base

material is formed after polynerization using nonomers

with said functional groups added before

pol ynmeri zati on. Base material may al so be porous

silica gel. A nethod of manufacturing silica gel,

conprise silane coupling using a conmpound such as

al kyl tri nmet hoxysilane directly onto particles

manuf act ured according to the method described in

"Lat est Hi gh- Speed Liquid Chromatography", page 289

ff (mW|tten by TOShIO hbnbara and hbbuo | kegawa,

I e T o A PN\
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Prior or after coupling the silane using epoxy

group-contai ni ng silane coupling agent, a functiona
w@r@apoasey be added according to the nethod  PCT/EP2005/005213

af orementi oned. Proportion of functional group that is

i ntroduced around 0.05 to 4. gmol of functional group

added per 1 g of dried base terial is suitable.

El uents are used in the hydrophobic interaction

Chr @rRIAAFAR0Y SERR R hk® RotYartiRthiy ts@ibie®ng taﬁﬂ)is type and/or peroxide

General’ly, tw types of eluents are used. One el uent
UT%Emmﬁﬁﬁ%“ﬁmﬁﬁﬂﬁﬁH@@ﬁtratlon of salt, while a second

el usRpersion tstdbiBerk cmbrp@@m idfakctafits, Ofionscalet surfibtentelatid i ipBmers with
nmet hod co | uent

ri se te e froman
a5yt PRPGH o BEREr SEPETIET ShPt Y BRetelt SRvgegn mone ol

droplets Ghamedesent rat i on of salt and the gradient eluting

cont I 0 us angl n
el u@?ﬁ dl?naeteér? (J %&V?eﬁ ég%en%%l y aﬁ%urngrﬁg%%g(*o - £ reg?{g:g Nameter of the
par&caéstls c@msechbdt\yeeu 2ed 3D gun, tirembrg rafphidp awund? ér Hcpm. OWhen aiming at

largg, sceﬁ Rk 193&1%{? ucfild a?ﬁ \Bsdglfﬂigh glg{}yé'itriseargﬁ 14604 ﬁﬁ:k&;?%ﬂag\glgep separating

concen ous™sol uti on
the @mnnembahm from cmﬂe &oca sblotien, Bitaxrve 1 PHOEAD ye, whregraferalgy pround 200 to

4000ﬁ¥1t F&Lgdﬁlgtlir%atﬂ ggrﬁ&?%aﬁ‘ietel‘: Qe H‘Eﬁloﬁ‘e{l Lég%{i ocf%ﬁttré‘l Iﬂﬁngé ilc%justed during

OW- concent , aqueous s uti on
polyoaizationy Mbhen pagelenwol smell diaprten g neededathe @u@ber efrevolitions may be

mcﬂe§se@ ahd, viHdh @z{réey patticds %F@g’ésf?e@ Aet rﬁlmbge&eﬂé@dh!ltibns ﬁmg lgRased. Here,
fatée and sodi um sul fate nay be used as salts.

he
smqwbﬁ @\bﬁ@;ﬁp be pppddy weed f@'ﬁd@pﬁn@rp@{eégt} g)ﬁlﬁ?ﬂ gﬂr%féeﬁ‘ the gﬂm’uon of diluent is

par@dﬁ[akl&' ERbAAD A 8FuBMeRa RO Gbiethe MIveRMBI BY 1M3d For polymerization,
packing material introduced the functional %rou w th

ad et ﬁymds BREBIQUFY ForpipiRe & spiyek fiAy!s maTePIvaN TPTReIom wijh & solvent
that if @oddUdBEht Foahor@met ThkikdofSiofe0digndidr i Ha gble@td apptoﬁnately depending

on @8%}0 gﬁaer %zle'nossgcfégé %Féq??g'?}é ﬁg%p%)rgtg elgué E.B%Sf‘g {agp: to be w1tf11n a range of

5000t B HoBY aﬁg’dtromﬁl fdilyldar[ﬁahfgbhzﬁd:rtayfos hgdiophsbip by g dochadsmaAeBsaphy and within

e R R et R T T

i n Inhtke fhlydirbpimbmbmeratt}onec}mmamgmpgy nfac bephmetize mekdeic acids with different
hydﬁop%rﬁgiyﬁ?e erabl?]%{ﬁlhg??})acﬂn ?n%?eglﬁg W{tﬁ@&fel’etn{ l%grogﬁ‘c\ﬁ?gcn% respectively, the

mnhyﬂn@@ﬁ%mwmnmmmﬁﬁﬂmﬂmmhm0hnumutography resins are
aﬁ%cﬁgl}ﬁgbﬁ %g%g %a lﬂey sele%fé nf’aﬁg Enrgcéhg e!)r M&l rincluding saturated

Toyope sopropy or-a er resins
hydrretbeiy gloyiesr & pm@b}r@ecghmgrbowgvpsml‘éf wrlyon dtomssif Ao 2P eAromatic ring

m@JQ&QQ%aﬁgnQHhﬁFﬁg&xaﬁ&h Gedipdi a. Toyopearl is a

met hacry mer 1 ncorporating high nechanical and
c heHydghobie a@m rpay., alsRég ﬁeﬂ@teé pEoRaeMPaIde haying the following formula:

non- %unctlonallzed es resins and may be
der i V&Ei zeMA @mﬁgmﬁor i on exchange
chrdﬁ@?ﬂ #f aphy o ydro-hebl interactions. Four types

H C turing differ r.f ace _
oh TR 5o rgus o Bdfe SR Hs bt Bt RE i Hlal(e? branched, m=o

to abtwe 3hnd hpgrbattion igtopp nfay Be)yf)sptatght chiain(r bexached, and @y i8 &5€sgroup or ether
grmtg{,] ?l%gﬂ?eq’l Eerr]lee gx%%gémg Sbe bon %_Idirectl o\ ‘yﬁsé lip'iEﬁ%I af Iwnhgut % Hexyl .

&rred Le.
Toyﬁm%hbblbiwoﬁﬁ rthafirtiger mm@e ahrggtorup n‘éalpm gdncelrvethevarbon atoms of 2

to 2?6‘?}&%2&@% n y ﬁ\gﬁn Eg‘}égg}ﬁﬁg I'L% g ny%f%tgggppg)?% giel% (r)li functional group reacted

But yl - 650 " J - 0-CH 2-CH2- CH2- CH3 Toyopear |

Hexyl -650 - 0-CH 2-CH 2- CH2-CH 2-CH 2-CH 3 The above
descri bed Toyopear|l resins nmay have various particle
si ze grade. Toyopearl 650C have a particle size of
around 50 to 150 mm preferably around | OO while
Toyopear| 650M have a particle size of around 40 to
90mm preferably around 65mm and Toyopearl 650S have a
particle size of
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around 20 to 50 nm preferably around 35mm It is well
known that particle size influences resolution, ie_.,
WO emsiiutseon i nproves fromC to Mto S particl ePGI/ER2005/005213
grade, and thus increases with smaller parti.cle sizes.
Most preferred Toyopearl resify used in the H C
chromat ography step within t process of separation
and purification of the plasm d DNA according to the
witR b8 @teribMS Vel GH gloSip ERS REASH md)We ¥hppe & RAB a1 &upi with carbon atoms
commerci ali zed by Tosoh Bi osci ence. A)cordlng to a
Obeéferred enbodi nent, a further diafiltration step is
per Ty amsle d&cﬂma{ydropﬁdbiﬂ%ﬁps&hﬁ}y bauRt | s8Rly€or in mixture to modify the
iafiltration materials are suitable for use in this
r%F‘bcess according to standard techni ques known in the
ar t Chan pf erkelr gxeabsdiwmﬁ ic:hrbcﬁrﬁhﬂoﬁn ofret daozt) tesboitl @brhd taﬂ’eaéréi@xﬁ!ed for low
AT I e S T
congiepEly d’VlthgnglrhyHthﬂlmﬁuaih @ IRINA orTg'lilamng fref Hatherichia coli and RNA in the
cellglo?fh{l&lﬁr{ 'a%ﬂnaéﬂ l/@%ﬁ ré'o%% ?or nerS %Xﬁ £1t s, Oé*dsle%arating compounds with

concentration i1s
relatively. bomt yditoplpbBity sushs DNAd ohgindting @emtEsaﬂenﬂtmwh and DNAs in the cells of

hunbdnlahd 8hhap (menbrane cut-off, 30 kDa) to a target
concentration of about 2.5 to 3.0 ng/nL and the
c onERqit separeting ghase Lerapoundee paimrpaastipaydbeaseldcted appropriately to modify the
surﬁémﬁtﬂ?d’ﬂﬁ b¥iRE WOk §d) sal® X PR AES o f 1nSbeb ﬁlear{egre@“yf Lﬁﬁ&rgghoblclty of

t he target plasm d concentration wth salTne
pactsm&glmeaa RS densading prathe srncpiration o wtlbinerpdiumomtherpencentration of salt in

eluckb R ERBMESH, Bt addfin (RSt FRVRbERbREy &Hﬁ&@ﬁg rﬁeﬁ«t:rﬁtl dlffers depending on
Pl asm d DNA solutlon is filtered through a O.

the amppnt, pihg grpypdptroghepd dnto g daseimpisiek ever al al i quot s
whi THe }&fre didnieteg Cofi the CHIEY @laR@RIS fdr NhydrdpRALIL HAGHRRH c%rc%ﬁtography is

A P T kel S bl o id e

depadpronahd wolequlaasit of nsleitf 0148 dest®dto séhftate. 30 YeneHD q4inc9@fé"?retentton of

9
e R T A b G Rg N B i o
the ﬁc@%ilaﬁa%, it 70 femblel t@@¥Ga basetrataial mﬂera@ @ofe&ﬁamm Yor@iicl6i0 acids with
% ' tration
largg/ tnédg&?%f gfzg O(? %el; éa z%ag ?‘glo{;jntﬁr% all prfeI c(i)t\e}mm%egr léo(s n%llclfnic oar%d.s with small
molgsyfer eire.f or step a) and for step b) are used: i) a

ko)L Lo R B 0145 e
chaipy of plkyl arqups, aisieg hilygepepitening gorsmouhenddir afrboryt btlide andodatalyst such as
FeC§3,h§nd'1 e&r@ﬂégtaﬁd Gﬁl%ﬁgﬁfrﬁ@el DratBRAY:En (1151% E&SBW@ Cq]lié&ly%% Qromatic ring

3.5 vol umes of saline exci pi ent

in b?fﬁ’ etaeflﬁleﬁ defelesnated semratndandfor awyiagrdsompound. In Fe cpqeeﬁembase material
belrﬂgnﬁ)/a@mfd @&tﬁﬁlﬁ %hl%géd Yro@p) dfo?’ékﬁlglbﬁé VRlng ERIFRNES W ) ltlﬂﬁtamed in

e a TA ext ensi vel g Subsequent to
ncap%ﬁl 2iopR 19t Gilfieg{l% guta%ﬁpgb lizipgV ﬁmmbqewp@ yith Ng@ catalyst such as
NaOFDGCEOH] msl pb&blmetoquﬂ@hu&é@a%mﬁ&m érbtgﬂlmoﬂgﬁ Sther bond In the case of the

entra between 2 mM and
funcAL (R B LI B G| B POATSE S AP DY depgpine it i

possitie ® add atmg A1kt dafalystSduelPasOTH bISIQOlN&Q utﬂ&m‘gaﬂel#dl'&gemc acid reaction. In
on of Tris

exci a iate, con I at
e ARl 0BRSS 5 RRRE e v, hosengroup
or chmmmhdagxaumbetor&an@imsm flinBidAaIf cpsupdlesitet eongRidaic ﬁ‘s%d;ililkgto introduce

oo g8 BEETOIREER, F3 Bl B BEAASHDE bl BRI o con

stable non-degradable formin these condi tions for

prol onged period of tine at 50C and up to 250C, that
is at roomtenperature. As described, according to the
i nventive nmethod for separating plasmd DNA wi th high
purity can be obtained in large quantity by sinpler
mani pul ati on over conventional nethod. The process of
purifying plasm ds may be used subsequently to the
conti nuous lysis nmethod as
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descri bed above, or any alternative |ysis nethods
which are well known in the art. For exanple,

w0 b@atibnsezigh heat |ysis of mcrobial cells cone@i/mRP19g5/005213
pl asmi d may be used. This process is described inter
alia in the International pugiq' cation WD 96/ 02658. The
particul ar heat exchanger co sted of a 10 ft. x0.25
inch O D. stainless steel tube shaped into a coil. The

groﬁﬁ" if rda&tinG G @hbihd WitE b?egodpr@roanﬂncp %% @d’fﬁantyd gﬂ' the funﬁtlonal group

n‘g,erature wat er _bat h. d-up vol'une
deSilréd Bdehtit i @ossible tynttorvse hrgircsionsh grogp flﬁ@tgh@%t erarrm@rtend Moreover,

in {48 @4be o0 tHIEFESOHIbR Bld@p WHired toadiid Bifthihink HAIBEINAE IS & is BSElble to add the -
t he wat er_ bath tegﬁ} rapure, respect rvely he pr.oduct

fongi oL P QR PGSR &I, E Vb RS Che RIQTOREprt Mnctional group to be
inttMh et ®ihtd base dérias isahflueice) byrthe \lwdrbph‘éblhit}cm fj&dﬂ Biroﬂﬂst d@ﬁ*&d to separate,

o It t
it R e b e RSl PGB FBY e arrt ASiToA. et funtionl
grooeatded pen g @tof duied bhseengpdriabisbultabNA may be purified u3| ng

t he f [ on_accor di
i R R il e 58 Bl ol SR Rou through post-
reagtion tafter forimationsofibasegeatériad or garticked fsexs tdescalseddfisfard inedifitation is conducted

accésﬁ\fmlé./t@éﬁ@ Qa]me(rh{ilgo%r feﬂéré‘{hg %a %{a‘teelrlﬁ 1? ¥or|§]1§cf g{eﬁ pc%?%?rirzgttigni ursfiﬁg monomers

“static m xer cé}emg e ce Fou
witks gaad fuactional groupyrddsddrefase edymsrizationng t he ceI | lysate
t hoygh nﬁte%@lclﬁgdalgl?etﬁo?o@s?h% S Y %1( n%‘ﬁmﬁ%?%aﬂéfa&ﬁhng shhca gel, comprise

alternative néthod for yS|n e cel prior
silapg:¢BkPeotsing i GompP Y smlwrﬁllaltmpth@ey@m idreptly @ntormrtlcles manufactured

mue QBtthd PEMB de¥ribddainge el MIFRSpQl Cighil i "
ace iq){" and conti nﬁousl Ial ng%?npl i ne usi aﬁ%&@?hy page 289 1L

(W ﬁ a3hép Yaafarapaod dyobug Hiegaevanwbélﬁled & JO}&SrOalgwaWh BIOPI‘ﬁ@fe in 1988).

Pridr Qr &ﬁ&%ﬂ&blir@hh@tsﬂhﬁé ubidg %ﬁdx?@o@%ﬂtaﬁﬁlgdshlhﬂét éo‘aﬂhr%n&ent a functional
eci Sui tabl e Ic mxers useful 1n

i at
eroRLEROE 064 HEOPREBAT PrOEHA P OROT AT BBPaHgR Pl Buptonal group that is
intréduc@i gdund 805 @et.0 @fmer 6f€ﬁhct16hal @oﬁﬂﬁdéﬂ per 88 oﬁdrfeﬁ%ﬁde@na%lal is suitable.
rmtﬁlger}lltseases nc‘ixﬁfée of l.ength sufficient é}g all ow t he
pr ocesses” §F¢ P IHPE"@B © TSTASTRY GFPMatasTapRy seRRtton of gyrification step.
Gerehly,fuo ypsseof efuenty & ngd c@iel edyent d&ﬁtaﬁl‘s High@oﬂfbmﬁhoﬁl\ﬁl.shld while a second

elueﬂ?go%taﬁrg lw\égncgrlt{a? Qrggth stanhfl-reyesh\,ﬁﬁl gF)r ovgﬂrlsgﬁ aw#(%@gcséqppvése from an

eluenhaging high GOItChlﬁraIISVIS‘DfSa]@ fo anlebiestulbyieg & losedoheenttation@salt and the gradient
) eferred. enhodi nent,

S BESRT SRR LT R T s e

buffaes apé salfs @enatallz sedefons s hydsepbobig intetsctipn cirometogmphyamt ¢ tised. For the

elue &dRtaBG: lﬁé}p&ﬁgé'ntrbtfbnatﬁ s Q&?e'o{l‘sgs ROAGHANG, C&L Qlﬁ{ati?n of 1.0 to 4.5M

causing the [iquids to mXx er in atu
and pHRluePh t?r@tlh%“%#aﬂg @p@é?rdﬂ@ r‘fgr ﬁlﬁ@mpmrqoﬁtyunng Ipph-aenebrdration of salt,
aqudaDA s @GN Wit Galt &)ntzaﬁratﬁ)(fne&e@bl kP ¥Sh hﬂqpﬁ%lug %f UCS5 fdg 50 particularly

sep ar?te and purif ypes of vectors wt
prefgrpble.sa

éerélnlyZ eminemgre s@fatemnémw Rfate s be rmsi ab‘@ ts.
S e Fl‘ché ﬁ?cﬁﬁbhbbﬁc {nRRachB EPShASEDH fbl@gmﬁ @I\flﬁhﬁlrﬁircﬁ%ﬁ fep may be conducted
ent|0n S froma rOXl aprOX|rTH e?,
by CSTORE KR 1RGNS G oneh e VBRA ek ey dasbisty with o
pack\irfgcmaéndb agoaagee tiaf fua@iohs) Xt vEtty stdnk lBydr@pHo_?_iEﬁ}a Resihdhce. In effect,
uences us,

oci,at ed reg ulator se
medf5F ufhL, ERTSHL, S Ol GO oy 5ShRsRgHp | ifferent i
hydrophobiity yichgs peigsaccharida$, EagHarichid et @hdyme DNAORKBs @lasmids and proteins.
| arger. The insert may include DNA from any organi sm
but will preferably be of mammalian origin, and may
include, in addition to a gene encoding a therapeutic
protein, regulatory sequences such as pronoters, poly
adenyl ati on sequences, enhancers, |ocus contro
regions, etc. The gene encoding a therapeutic protein
may be of genomic origin, and therefore contain exons
and introns as reflected in its genonic organi zati on,
or it may be derived from conplenentary DNA. Such
vectors may |nclude for exanple vector backbone

. T
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L T



10

15

20

t herapeutic gene, a gene encoding a sel ectabl e marker,

e ., SupPhe tRNA the tetracycline kanamyci nresi stance
w@eoe/10@m i s physically small and stable. TheP@UEEPWN5/005213
backbone of the plasm d advantageously pernmits inserts

of fragments of manmali an, ngr eukaryoti c,
prokaryotic or viral DNA and the resulting plasmd
may be purified and used in vivo or ex vivo

It 190e{1§@>SHﬂibdn Bﬁﬁﬁéire Eﬁ%@&é’nces\'{ﬂ @ﬁleyﬂroBﬁBbﬁdﬁQ eVl agtohy BhcYeihAc@H themselves.

era 20- 40 i es/ cel

Profgh gt SEOIDE BBtI0 e BveCNBHE I oP NP SO A P

pur Mhmye Hydsyphbiie 1ﬁ%h?d cheoRRfogiaphly téﬁm& hage Waﬂslﬂélfcommermally, such as

i nventign.. For exanpl.e, a vector at
Fragg el PPl T oSO Sorsosl o o) e Aot g s Soups. Most
preféﬁ'éd’h@dnsm‘:re T&}@péaﬂ\bﬁlktﬂol}'merla' hedip Uﬁymea@ Isra Imftham@hd: pawhér daorporating
hlglﬁ) {H 1ca1 Iarﬁci cgw 1ca# s%erbgl%r nI{:erS%l%l éré %!I\t/agloﬁf as n n %crtrl]orqah%}ﬁpd series resins
andnuaybler dembﬂlzecb\mhh sugacg. cheralsplBRmZZmD r:xogarrge cl%roefa@gabﬂlyyor hydrophobic

intega C 1 {)Jf'o ?&QL@CO%%E 5 %%t?gﬁé;g%ereﬁte%&?ehgglggf alad levels of

hydbaphcvhmtypmaadve gsedabledwdioplpbicsy phEoyopeat dHE résing dnerdasns thrqueh the series:
Ethéreﬁ bl BQ%P 51&1!‘1{&2%&9&61@@& rgétﬁ‘?etd'%ylﬁg%% ?ﬁ’é‘?e%m*s he., 8fdparl HW-65
asm chronoso I ul’ar

mwg%d@@]%@“ﬁm@pﬁﬁdﬁﬁ@ﬁbﬂgﬂm“ﬁﬁbﬂves plasnrd y|eId, and

facilitates easier downstream purification.

Accordi ngly, any vector (plasmd DNA) nmay be used

according to the invention. sentative vectors

i ncl udleydpasr] Bther06@ |imted SO UrasOiig, -0 FGF

is a plasnmid encoding an aciN\gi ¢ br obl ast Growth

Factor or Fi broblast G owh Factor type 1 (FG-1),

useful for treating patients end- st age peri phera

arterial occlusive disease Or _AM Rl phera

ar t er fayopgars Beanel-68N\D) .  Cank acw.ase.

Surg., 2002, 35, 5:930-936) I bes that 5 1

patients w th unreconstructible-end-stage PAD, with
pain at rest or tissue necr ave been

i nt r afepetthButyl689 ect ed wi th 6§cr a$l-RilSilhgtE2-61Hs

repeat ed doses of NVI FGF i nte_l schem c thigh and cal f.

Various paraneters such as transcutaneous oxygen

pressure, ankle and toe bra \ndexes, pains

assesyoRIpear] HBylLsoer heal i ve beﬁa}@m@e QUB LY CH,-CH;

assessed. A significant inchead of brachi al indexes,

reduction of pain, resolutionTof ulcer size, and an

i mproved perfusion after NVI FG- adm nistration are

wer e observed. Host cells useful according to the

invention may be any bacterial strain, i.e., both Gam

posThei abeveadesrrirdifiexonepalt esies By aAve Jarioys phrtiels sige gradd. Toyopearl 650C
hawé‘%1 gaéala v Gf elré\m-drxg % [%f rlnlll 'Bré?érarﬁ? Qﬂobxlrdjﬁmhﬂa\tvhﬂegl" dé/@]ﬂi%ﬁ lsSoM have a

mai ntai ni ng a hi gh copy nunber of l asm

partipdassigejob arguadyhie 01 rpreé@rdﬂaprreur@cﬁﬁm@n@: E@roegaﬂ 50S payeija particle size of

arola20 1 srr arn nﬁeﬂéﬁm taeourr@ 951ma GCi9 kil rzgowrpthatrb@nicla\é% tiﬂfmences resolution,
and_ i nc| ude CF , .and DHbaF, xw(> and XAC-| pir

Le aﬂselutlmrovgﬁaonréézaﬂ M% PEip APD e ¢ A)d tha ingfpgses with smaller particle

size8.OMba| ﬁﬂéfﬁﬂadt TWopeald |l rasiMugdah tie Hi@&ﬁfbﬂatﬂ@’ﬁpwaétépVﬁﬁhlﬁ ft process of

exanpl ne referred because. t he
sep e R R R M AT I o st vty opeart butyl-
650P it Gd comAReilicidrty TlosohaBicdchade. aspect, the present
invention also relates to conposition conprising
highly purified plasmd DNA that is essentially free
of contam nants or in the range of sub-ppm
contam nants and thus is pharmaceutical grade DNA. The
pharmaceutically grade plasm d DNA conposition
according to the present invention thus contains
sub-ppm (< 0.0001% i.e. < 0.0001 ng per 100 ng of
pl asm d DNA) gDNA, RNA, and protein contam nantsThe
pharnaceutlcal grade plasnrd DNA conposrtlon t hus

T o " ~ N A N7 o " o N NN A N7
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< 0.0008 ng per 100 ng of plasm d DNA) of chronosonal

DNA or genom c DNA. The pharmaceutical grade plasmd
wOdAsSaesEDSi tion thus contains | ess than about POT/BRH)5/005213

or less than 0.001% and preferably |ess than 0.0001%

or preferably |ess than 0.00002% (< 0.0002% i.e. <

0. 0002 ng per 100 ng of plasnfFd DNA) of RNA

cont am nants The phapnaceutical grade plasm d DNA

co nR(Q:%S}dE % IB{%:%‘?IH%Q r&%baﬁxe%cegs%%&? Qila%lﬁ&mm Qtep QQ :lje/quorﬁlg&j Standard,

nost era ess than
comywpntial awahblg dlaﬁﬁ@tlpm@ﬁtﬁ%%@l@ puitable écrraléremﬁhlaﬁwws Bréarding to standard

tecHrRIPORIoWnAR th4tE £ PRERA it Hod Hl@l‘ﬁocp 1sld1§i-}¥r£fg)n using an ultrafiltration
endot oxi ns. The pharmnmaceutical grade

DNA
eSO P G R B eHE T ool S0l 900t depending on the

plasnfd Sve. &0H sZP B?dlﬁ)ﬂﬂﬁﬁtlo‘ﬁ%hé/wsci@ﬂﬁlﬁfeﬂ §xc € atd\@AcBRon §dHen performed.
90% 95% or 99% of cire fg

arm pl
Thergleaisyipgedtraish st Fpld a3y Sereurie o ttiph BB, 30 kD) o o
targed dpuéelirftoh BBARGI DF tof NPing/RT Cand tiRboBechidle BibaTFer exchanged by diafiltration

un-de raded. at. ropmte rature.for. | an eri . of . "
ot OIYART TRE B PNOCTSS 8 Sing i Syed o TP BR LA fgaenation with
salihd) aTheapl S i PIAr @mesmiraionds daleutdtal focin fhenabiorbdnes aB60 nihef samples of
con e&ﬁ’senglla ﬁ%é%élhgoﬁlut{og Essﬁl ed%rglzgh%&)A? ur%tc\e;%gul% f@teﬁ eﬂ{c?dd v1cP§|A nto several
aligbot$, fvéhichsiod udredim, coataniera 1rsea¢qlch@oe>at R8P @ nutjl fwﬁer poeesdiige This yields a

f L on._ i e st | . 0 0

o AT PR oGS0 00, B, 756
80%h 85 % 8470, 79 56 dnd/ prsteraBlyf 984 Theo bwallqﬂwllm@povaryewiﬂathi;mr@cess is at least
35'V°f4g%?45ﬂ/£,%b%, %,%l%% @#T%,%%} J}ﬁ G%Wﬂ?é&dv% %?%fgo and

consi st el ther an acl "ase Sy ste S n
Tr i Accprdinigsto Hjd reseg ety fhe- cb@ﬁlwmtsf?a né]perf@rneqi ;agqorfbns!atha following

con@iﬂoﬁcﬂ)ﬁfepﬁﬁa?c@ﬂqa)faﬁ@m ?teﬁﬁ)raglﬁetﬁc' d (hydrochloric aci d
for exanple) or a weak acid (maleic acid, malic aci

1) or %@réttql%ﬂté?él%(sfe@@) wripgRe)o 5%9 velpmespf 50 Y] Bla%lé%%qréMNaCI pH
ABd bitePD, digpes [ 2- (4- (2
ydr oxyet hyI pi perazin)-|-yl)ethanesul phoni ¢ aci

d
i) a slferf@%as%@ed diefilgation waer BINHE R SER 2hfoxy (step ! agalnst 3.0 to 3.5

Voltblhlsfs fo@ Ealin® la)tﬂipléhlﬂ (HB)(th\&@l)C'Dllﬂpbﬂeﬁ:ﬁe&r HiaSitridn, step according to the present
|c acid, Tris/mal

mv 19% /egf[t%ep‘fl\% aatileaten%ye yi_é%ogfss éﬁmw]uwyap%c acy gDTA extensively. Also,
subdfpedne toathls iafilthegiop btepss apppopiiai phedolbetandraal Eonamlrafforﬁ(amndd 150mM)

and B GRc o Rty BBMIBre T AR st e Bt  ne
pr elentid DNwefotmudation So pitahel tyhlsing MaClliafitration step comprise NaCl as saline
excféo%gtc aenr&t Zﬁpi) ﬁrl c\)’%gntr téo %t‘aﬂr% l?uggxi"Ms t%qgaupcglgfo? rcé&eroY {h% pH value

Shcenty aroun sal'i ne exci
betwegy Tcamd S é’@smm DN4 famdilatiahi angrdinglte @lteauesfentcapphdaeon are particularly

use%[ Qé%e& %ﬂ\%rhi%t bﬁ&lﬁiy %@s%ﬁr beoﬁﬂigé) %&%tabféal{a)gﬁaﬁg&blf% in these

congitiprsrforqumiensad pesioll ofting atsieangwp te5° G dhal isiarpomgemperature.
det &F BB S0offind 8 ﬂ?éﬁﬁ&émfrehﬁetﬁﬁafffne Hbe(}&u%fpﬁ&&m 1&0A Réifh high purity

alimt and in a vol une where val ue i s
can gg almlmdzvé airgﬁéwwé«fbmrwm miansﬂulatr%ovyt BYatinab@pthel DNA

st Of}ﬁ%bc@s@ @%lfkh@ﬁlaﬁﬂi DI\&‘ RiséPsubRGueRilEHARS cdniMRAY lyﬁlE‘ method as
t hus conpri ses a sallneex0|p|ent and

desqsibpd oV OF & aétﬁr%V@ %ﬁlsrfn?tws Bitich are Vel kepyve i e atrhos Brpgmple, flow-
throlu%-‘ Reaf g@i@ BN i AdHid RellsRohi@inin@Mas@iatng &f @b ihi ﬂa&kme escribed inter

alzaég thgg‘\,/lnt%:iltwpgwl Hbl{cla]fgpnp\ﬁﬁgé/%zéﬁ% Pet Wee 5&4 }?egtgeyaqanger consmteg ofa 10 ft. x

conposition between 7 and 7.5. Armng the buffer
systens according to the
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invention, the Tris buffer solution at a concentration
of 400mMM gi ves particularly satisfactory results and
w0 sooshus4preferred in the plasm d formul ati on PET/EP®05/005213
present invention. As shown in the Exanples bel ow, the
pl asm d DNA formul ation accor% ng to the present
i nvention exhibit an excellent” stability both at 40C
and at roomtenperature (RT), e ., 20 or 250C
0.2F %ch'(ﬁﬁ' @Julllé‘ss sbassy sﬂaﬂgﬂlﬁmg QESﬂJ |"Iﬂ$ b(‘}iﬂls c§mﬂ§t@1fy%1mgl‘§5d fto a constant
hi3ro on period of time of 2

rdFmnse %lr? &asr kst s hah’dlpu\@htf%? quhwk ﬁ@b@tt 5@@@ éfrlilem@pouples and a

thedidMeter G)veFéTusea_ he mRisafemnt 1ﬂléi\éﬁdi1 ki@ &n{pgﬂdﬁlrés ]?%rfat thS W}at@i Bath temperature,
er_sol ution

i on .co rsin
e RO T GO P PURRET B1e bt oY onech Mpreste evstalic pump
withrséisenmt tubing.aCelb e exiteti thd) cGlbdd BitB&H cdn@iffe@SElaVBeckman J-21 batch

oS RE Rhe2 b 0 BB pmaneBL 7S e oo
purmcammiadcomugtodlehmésérennvsmioui| on and sal | ne ex0| pi ent,

mher he ffer solution resen
concg'!ﬁ atltv celli)lf SOt Frcieng eoopr AL rSp1nas§‘FheSd Iiygiesty,as described in

WGeX/a86@ (ﬁrwpmwlated 4@€nthy rBOR ), arfird sfatio mveg ol Lysigitieccetid through a first

staﬁc' Hﬁcer %gd :%p%fspﬂattnﬁ tﬂ??éelf;tﬁ/satgl as%ﬁl g%mkg %tl rr?nq}éer maynbe used as an

altegtabeE@eth‘Pd Bobsioe thetcell pom @élﬁmﬂm(infwudfwngn@astmﬂ@NA according to the
pref@f iAo, Ltafggﬁoﬁ?ﬁ@é & dot1/Eh Ye gﬂ‘}lﬁg%ﬁ@ U&ftlﬂ@tg%lg nys%ﬁ@-lmf (J)lg}ng the static

open- circul ari zati on rates, rror to
mixgngndhat gther satisapxernie nlacerlharh@%wé@mpﬂldhoth@cfwﬂqm gudhes dilution and

pre&ﬁ%‘u@ﬂ Rl SRR NisOBYinl HE t8bHd %9 |Emrﬂrgs@ntamven‘c on, include any flow
uvant, such as for exanple a_pol yner selecte nong

thf%‘édl s riame giiy thsjart a3 apsfatie Brrﬁ“%“onlfﬁs Ialxswfﬁlemaﬂéﬁcwm to allow the

proédd@a b th pre@nt@@kion. %ﬁ&{aﬁﬁbﬁgfoi e @ﬁ‘xﬁbs’%@ﬁ‘ 133 e8ls; tht BStic mixer would
I nvent.l on ates to a net reseern

ent r
neefl{BHHF ¢ 1639 1 C%Wew&ﬁwgrde eBAER GFRERF SR eper e Mﬂgrﬁgluﬂm and the
cellpué i5f ¢adsk Sampie odthe ICHuBfédSﬂ &11@%1@” @as*@égectﬁfmgm kHeOm8d. dn a preferred
asm, allne exclp

emilipen SPR RS b Gtv B SR, haleR e SRS hERBe o liguds o
contedss tintachgittc@rpoethdriimam dppdsivpattatforalntbw/cabsingline lirié36 Riix together in a
turbh{%}{tetfhw on also relates to a nethod of preserving

d DNA in a conposition at a tenperature of up to

aboﬁte nX@Od of seppraiing ag padifyprgepamidONA apeordifig ﬁdheslamahtenventlon may

I urified .sa
e s 165 Py Oy SEIDAOLAE: I R 3RS s o
maysbﬁ sepireiad i dlreeingthodh @ccmdfﬂgew t@oprmentomvani;orp rse&csmtapprmmately 5 kb to

appﬁgﬂra?ew rS@t Kbo ré?érgl%lg 53 %W w v?'ﬁchb BRAE G Lﬁiéso We@t%xd é)ackbone of

era storl ng
appw%h%) lsk:euatthwpeatw gene epdoaspeniatdaegyiatarh oeguent . Epust @ vector backbone

useﬁpfﬁlﬁw g@&h@f%ﬂ?'b@% T&EQ& QLlrr}In?é:ﬁ]lEHrQ lﬂ)?ﬁ?]ﬁ%mﬁgt?@' lﬂgo%q)r larger The

nol ecul ar he traditional
inseg; reayoiggiud eslalﬂﬁ falgn angestlivh b WHI prefraplyche qfnnma}mgngm and may

incl@R| in@ld@iGbk RRNQNHE Shedding ﬁ%ﬁaﬁo@fﬂ%ﬁté}ﬁ‘ rég?ﬂa%rﬁ §é21|ﬁkanrcgs such as promoters,

l}p?ég gl tation of nucleic aci

po YHL98 FequingehePAICRF- PSS é’O‘Qtl\Véﬁ?gé‘tnF’set%tThﬁl gene qncodipg g therapeutic

protEh Irﬁa$(bh of géndmik ergﬁﬁﬁmm&kforel&ﬁﬁm eybﬂls%bl |1r%fon§£sqefll_éh}&g itits genomic
pring Har

ratao econd editi o
orep BB avl 2 B o GOPEIFBER=r LhUY o Yerogs, Iy for cxample
vect¥olsakkboAe splie@table. i, higR coBy @ithber R:pEcathlh, matiffa pdlylidker for insertion of a
therell\}/)t?egtgcegené], 'a%eneser}l]cct)cﬁﬁg é] sie%ctaag Im%%rr] g%r,] %up'&’he %X,htlhé tetracycline kanamycin

liie]
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1987. Current protocols in nolecul ar biology
1987-1988. John WIlley and Sons, New York.).

woOkmbaoskie sequences were determ ned by the cP@i/RP2005/005213
term nation nmethod according to the protocol already
publ i shed (Ausubel et al., 1987). Restriction enzynes
wer e supplied by New Engl and "Bi ol abs, Beverly, MA
(Biolabs). To carry out ligations, DNA fragments are

resistiel E@fe,eﬁldilsl"p}@s@ﬂ'[@lfsﬁﬁll SNRIbleSTHRG B0 BEbkbbhE 6f thiChlagititl advantageously

7.4, 10 2, 10 MM DTT,. 2 ATP in_the, prese
perrfs oREIG oo VSIS | o GRS ot AR e BT L A R, and the
resulijtiatpemidzas) bespuiiiedirdspebihaitodirteg viloaitsaid-tyasatl théragyh®ectors having

relaﬁgpﬁ@&o %@)mngrpé E,;z_e? r§1 qn’% g%ng%)t%%ﬁb?:gplgsé{%g%hg fdag-gzooacopies/cell, may be
sepdhzﬁ:tbﬂimdSmelﬁdd by thédsdtiend, acd®@dg toPhe present sm/pmtmnt For example, a vector that
1nc1u(%, gno ?r}%ryri &ere olﬂ(?ié/ ?ferrggl Acc«}rm_nigﬁ%o thF| n'iethod of the invention. The pUC

gpmfsmhoartarrpmte mofe ﬂfémunghdae@mfdmmfddwzﬁ laed wyulis esstersfold increase

in plﬁ)afg,rélB%Fon 0%%‘8%11{5 o‘?e} I‘g)% ' p?’l’ﬂgﬁ2 QJ%E %fe‘%&gn 8ﬁ§%d DNA f’éth conditional

origit5@freglggiion @ PR ag deagribed g5 USW&H@%% rmayUbeoseRaraied prithe process
acct¥ifg Q@%ﬂespresém inRinBbg Cﬁféqjesultmm\fg]{ g&? numbbd Brely 1ncr|9]ases the ratio of

Bi osearch 8600 automatic ynt heSi zer, using t

plasppigh DNActe shropmosomag %@%@PI&% pr%l@ﬂa%r@cwfﬁm@s dMpPPKgacplasmid yield,

and tRi108ed QSikLebviSiea rﬁicﬁi%ﬁ' E&abMifefy, b2 Reiod gpmtm@DN@J) €nay be used
used to transformthe followng strain ren

accqrgipg &t tinveptione BFWWS%‘[BP’F@HHAP°1U4?3‘H‘RW 10§ ljpyitadito NVIFGF plasmid.
NVIHGF i} a plaggil encodg%raﬂxgﬁdlc FidrdMlast GlobiAkaébAor lﬂbﬁﬁ)tswl}@@mh Factor type 1

(FGg-elg RLBF$I8 EQA%%%} p?ﬁ%}}Dsmwg/ l:rﬁ%éo[a d)g{l]}%/}@ég laxﬁefngg ﬁxf gﬁswe % sease (PAOD) or

w1tH\:ﬂ>di’ﬂlthréﬂ mﬂérail diodnse (ﬂAD)I @gndreta BINA (arvascmsd@ aomn BﬂI5E9§019@6) describes
cul tur.e nmed

to
e ol PR Bl Sl PABy VAL pp el ARRRRT SR have been
1ntra:'iﬂlusculalESﬁ]}cte(SwnIalnnﬁaﬁiTg&lngmbé;i‘eﬁdd adses3TNV BGR iatol ischernie thigh and
calfrs){l/ﬁr a%‘lrrtlet %p d Sslhtgasnsc né‘o%s E}E}%rirlfl Hrpﬁs%H e ngg?irr% ﬁote brafcfnhl indexes, pains
asseshn&n’etaed sllcblthah@ havcvbeprasldsequge]d a‘ssﬁsdedv\é digniffpant increase of brachial
I 0 S ers |

mde(i%,h Q?Ar?g%dunsgﬁ gisl? ?%gﬁ\g%og rﬁfn@gégasgzs%é at Lxﬁ)foqrgd h)@x@usmn after NV1FGF
admmwaym%eﬁgsghmls'ed hat t hebehavi or of the fl ui ds is

Vel I(%pdeﬁpuseﬁlhﬁzc&]dglg ke ERRHA Ry BE ?‘P{a&‘érﬁl Qﬁi il o*hyGram positive

in Bla and certain exten € va

and @iranp RegatRestaing §uﬂwﬁe eoligand iaknoseita Biohimuaigmi o B@ﬁBUSathatt is capable of

malﬁtﬁnﬁg &G dghYcobyhﬁurﬁBéP 6 @k pf&ﬁﬁ‘l@é’ HQERAGRHEL B @ﬁmpi‘e’ez"oez:oo WBpies. E. coli
ddress only fluid f owmatueglyra

hostéﬁgrlwa@f hernggd acegrding . R R PR TS FRHA (i @%@%Mf XAC-1 and

XACpir NeSMreRb, aind FiERD pift2T0E304005862)) |Stfa1§§1&ﬁtdtﬂﬁ@' t8&IF | l'&smld or F plasmid
[ ndustfr y are Bi ngham and Ost vvalfgrge(gl@SV\ael

derivagyes (Igr 1052 geRSEHY prieye o s Eaﬂggl
theﬁx&bﬂseﬂt{‘@pladﬂﬁd\bxb&;ct he general i zed Reynol ds nunber ReN=

( 1)z(c68r?hinﬁ dp &éotﬁeirgaﬁ/%etcg I’%he %reieﬂéfn&?%lgg aésg Cr# éﬁ % ﬁ;?mpom)uon comprising

highly purified plasmid DNA that is essentially free of contaminants or in the range of sub-ppm

may co-purify with

contaminants and thus is pharmaceutical grade DNA. The pharmaceutically grade plasmid DNA
composition according to the present invention thus contains sub-ppm (< 0.0001%, i.e. < 0.0001 mg per
100 mg of plasmid DNA) gDNA, RNA, and protein contaminants
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p: volunetric mass of the fluid (kg/nB) w spatial
velocity of the fluid (nfs) n: flow behavior index

w@ cioseonsieonl ess) m fluid consistency coeffi ci BOI/EPIYF005213
..sn/ cnm2 ) And n and mare deternmned enpirically
(study of rheol ogi cal behavi gg 2) Newtonian fluid As
for the first section, in EqUation (1) we have: Re =
f(inside diameter, m p, and u) since n and mare

fungfi QQﬁlaEgutl&ﬁ gﬁ@e élerﬁ(ld Bra. Bmposiibd thhs Ebnta‘i@hé‘sﬁaﬁ'aﬁout 0.01%, or

mass of the flurd m Viscosity of the flui
less (t}pa Oé)Ol%n@ldPrq{q:ugal)S ess tmanc 00gy°, prpuslarably lossibany- 0Q908‘{/or{§ 0.0008%, i.e.

<0. 660@ peeebo r@g;of(ﬂ@smiﬂ DNEPT chidbichlal BRIAQE ixtnonfif DNAE
quatlon (1 for n=l, reduces taq g?agtlon

ns
( 2) \rélerﬁlaesutw o g Plad ORgy pomegabionsihus eqpfang dess dias ooyt 0.01%, or
lesstiRA8 0M00BSarAQEdfdratly (B2harEboil $o, HA pr&fergbly ®3s thin €.6000RYA&R0.0002%, i.c.

e = (4 (Q 3600) . / m 1000) x Il x D) (3) In
<O"51%03i“igiﬁff g@‘&?fd’?ﬁs%?ﬁ?lﬁ%) ‘fflli%\ﬁv@?oé’talmé ffar for a Reynol ds
nurie rphirelacantib @fde plagnill DNy corapakitica thuy caianmt I8ss than about 0.0001%,
turbul_.e I f JRevnol ds. nunber between 2000 and
and g3 Rt le}fkc%sq%nrﬁqooﬁss}s é’Fellrbcé) PAPEETSy ague bet ween 2000
andrhg 59@rmapdvtica doatehplasypie PNK chmpaitioo rthar eontededlegsothan 0.1 EU/mg
endg{g}gn%rm ne what may then occur, and the choice is nade
aposteriori.3) Calculations Sl nce n and mare
geniée ghpynapryticak geade plashid PBA @mpﬂsgtumptpusowntmm mefomirayiecircular in
e ngls :
fomp eaﬁﬁl rrﬁge }gr?%% geséﬂg{ﬁ?tg%g ngn E@%OO b, Vn\%%(%)f %Jr’bi’l/l i)’f Q%SQ:H Qircular form
plannIlCUPHé) m=5cPin Bla and 40 cP |n Blb (our data)

2. ori réséht BRedtfoH b6 8dids td PRsrhif |ﬂ1\@Mlﬁ\Qd ?(fi‘xlnﬁl%cﬁ'ltthﬁr&?e stable and stays
wer e per or med usneot%gE quation (3) for two standard

un-degigfladept st fegnpralTeoiRs long serind e dintce andesn thug ypedilifonstarage of plasmid

DNA Bt 40 0fell 8346230 88 refarddMuinB@thbraf). b t ube) : Table 2 I'n
these two configurations, the flows are | am nar at al |

st dgePreaehl RGBS toad Saile PlasaidfoRke dpgnutigr gomprising plasmid
DNA 0Qedr 8llute béffer 961, irdki :ﬁgn@@dafpie@t,l FrhtreldltBe (ni’er Bdlftion is present in a

tube), we have; cal cul at | ons
conds PR AL 10 PRI TERUEH PES GRS GO BORi R EAG  and 7.5
C OIHuffgtisohdtioniBatviird dapitdd &f ddistaiaing Bl JH dfthe Sonfgfosiiembetween 7 and 7.5

consist either of an acid/base system comprising Tris [tris(hydroxymethyl)-aminomethane], or lysine

and an acid chosen from a strong acid (hydrochloric acid for example) or a weak acid (maleic acid,
malic acid or acetic acid for example), or of an acid/base system comprising Hepes [2-(4-(2-
hydroxyethylpiperazin)-1-yl)ethanesulphonic acid] and a strong base (sodium hydroxide for example).
The buffer solution may also comprise Tris/HCI, lysine/HCl, Tris/maleic acid, Tris/malic acid,
Tris/acetic acid, or Hepes/sodium hydroxide.

Preferably, the pH is maintained between 7 and 7.5 and still more particularly at around 7.2.

Saline excipient that may be used in the formulation of the present invention is preferably NaCl
at a concentration between 100 and 200 mM, and preferably a concentration of around 150mM. Other
saline excipient may comprise anions and cations selected from the group consisting of acetate,
phosphate, carbonate, SO*, CI', Br’, NOy, Mg™, Li*, Na*, K*, and NH,+.

The molar concentration of the buffer solution is determined so as to exert the buffering effect
within a limit and in a volume where the pH value is stabilized between 7 and 7.5. The stable plasmid-

DNA storage composition according to the present invention thus comprises plasmid DNA, a saline
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Table 4 Cearly, predefined Reynolds val ues can be
obt ai ned by adjusting the tube dianeters and the flow

WO 2006300342 skilled in the art can envisi on manpCT/EP2005/005213
conbi nations of diameters and |engths for B2 or for
the two sections of Bl (Bla Bl b). For exanple, the
first section of Bl can be r ced from6 mmto 3 mnm
in order to reduce the length and increase the

excﬁgérﬁ %dl QB‘uffMﬁtioh %@ilein)fhe Bﬁfi%‘%@luﬂbrﬂﬁ%re@&t get c%ﬁéght?ﬁgn up to 1mM, and
fromthe stud he rheol ogi cal behavi or

preferabiychstviasg 2%%@%@& 108 Preferrdlvt hisEveen @@Qu%wrla&\@ & aSé@ mgigtain the pH

of §id toRBulbstREst- coRBSsitiASoetwten 3CHnll a3, ARk fh<C bIFRE ¥ysteMRBiccording to the

al so .c ider the duration of the agitation, which
A T cOPREn 188 & HO00HYY 8RR iquigy satistactory resuls

anddpihas pleﬁrr&ylnﬂiijpw&ﬁlid’lgnﬁMOh emngs ]B}e@flt ihngti&Pi | s. The

di arret r of th I U.I Ioc:| . does pot
o poBs st Bt b sletid DY, S5l RERedbtk torfhe present
invédtioh dxl(lbiatua exvellens bt@hﬂﬁlt)/ bothnat @it Gﬁd W!thodlﬁ tethperfl@e SRMPL.2., 20 or 25°C.

PR, sy PR SRR G B S Fotlo e b B3 2 mor.-
moifithy, tc@inenthsenid op® Winhdmihy aBPB aamhai 26‘163 B2.RWere high flow
\rMa: ﬁﬁet pﬁéesg?tqﬁéhﬁo%%lﬁ’rerlﬁgsetoql %Egsﬁiro?g Eﬁlglg Mt OI\%L aq%ffer solution

: e flowrate ese cIp e use
andpwalinesexcipient, jwhieteionige égﬁﬁtraﬁplmm Bresehin ascopeeskition eufﬁnlent to preserve
plaslﬁhﬁ’D@JAOﬁn%%blleﬁ)rﬁ 68 1§ §s@voi d fragmenting gDNA. During

l'ysis, agitation can be quite vigorous as |long as gDNA
i 5 Hestpresenianvantiog alspaelaies th g cethrosition pesersisingplasiid DNA, a buffer solution

and BB EcPEND fvhBlein"BK %§ffér solRB&S1sHr&erdt On a%ﬁ&ﬂéﬁmn sufﬁclent to preserve
agitation (increased % in order to sufficrently m

plasggg RNALR bl oD #SCERPYS. o, pqow@g%ltmepd Abiree, ofihawonitna months, 3
moBy, 1656 Béhd M8 Gslio 1@gﬁdnglg| on and frictional forces
ag i nst the | may be reduced to avoid nucleic acid
? B ERRRIFBH DVACHE S PR AhC AF oA TRRRIE (ifing long period of time
ethbﬂaetybb\e dbfurin@RH GRd SdhlcRéul RRat{of @4EL ARSRr BS0vRMShs, 10%, 5%, or < 1 %

frltﬁtlon (lowered velocity). M : mxrngtheflwd
PETEON. i ne-tuning the mxing at the beginning of IyS|s

C OnM&Q‘bin@(Blsth)hQE@FﬁiﬁgOtB ﬂ{erm@semﬂmehtm)may%%er kéthpris®8hn adjuvant, such as
p denaﬁur ation oceur % EPH I on pEenomenon
or BB ARG SIeeed o5 atlety ety Phe BRBPar % aebsorbte sugar, o

alcoBelynoI ds number has the sane neaning for a

has or\Qt ngntﬂé\?&ﬂge% %%%ct ;[pge%en? lrt{l%%]i{ro%x ?‘%lﬁtf:% no| d]Sl?CE 5 preservmg plasmid
DNASs unrmdpdshml corthygrisinigra) prebnmgtal’}mrlﬁainan@re d’fq)gasii’i&l DNAand b) combining

t
sald@ﬂﬁéﬁ sfam e of %155%%’1'!% Bfﬁlé&r a ra s eecexlglﬁ{c] ag% a E\Efer ﬁ(%*ltfo&ﬁlalt gxﬁlggams the pH
of thegerilting cwm@aeleetw@e Trand@fent ati on of genom c DNA by
c aui’h&{‘&e ' ?\%Bﬁ&ndlstoqagtﬁé 15 atr%%o glre&p\ﬁré%flgsnﬁg DNA i m)a composition at

frictiona orces at t
a teperaigresof] wr tg ebelit 26T, cpmprifing arakersting a pwsfsthﬂa@pltemf plasmid DNA, b)

com%ﬁl%ctﬁ‘e ?Qifiteélgdnﬂﬂe SﬁﬁasnﬂpﬁNN\MﬁH Qiﬂﬂé e{c%éfl?%xd a buffer %olutlon wherein

(vel oci ositioned here di anet er
the P@feﬁﬁgluttog 1%p@$e§t lﬁawqone‘j:nﬁ@{on &h b@pgqharagp][/lapq Mwee@}ﬁOuM and 1mM, and
prefORSIS UUAINVLORE c$ Ethan' the bsRg PNA @Mhﬂ?)gltl&p biYa f@mﬁgf%lle of about 4°C up to

di arreter tube’ f B2, in order to "violently and
abogap' G agi t at e the neutralized |ysate. Exanple 2 W

can break down the CL systeminto 5 steps. In one

particul ar enmbodi ment, the configuration is as

follows:1) Mxing: cells (in solution 1) + solution 2

(M + 3 mof 6 mmtube). Beginning of |lysis of
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the cells by SDS, no risk of fragnenting DNA as | ong

as it is not denatured. 2) End of |ysis and
walewationsat i on of gDNA (13 mof 16 nmm tube). 3)PWi/EP2095/005213

Lysate + solution 3 (M2 + 3 mof 6 nmmtube). 4)

Harvesting the neutralized Iﬁiate at 4C 5) Settling

down of floes and | arge fraghents of gDNA overni ght at

4C. The followi ng conditions may be used to carry out
Exaf@@si nuous |ysis: - Solution 1: EDTA 10 mM gl ucose
) 9 9g/1 and Tris HO 25 nM pH 7.2. - Solution 2:
exaktechnigues of cloy ngyand moleculay hig 88Von 3 - Acetic acid 2 M

andnp %&l’lé&itallﬁbtﬁé‘c@toﬁhﬁ)lea%r 1%1015@9%\%&&1& alsgéfhoﬁ/vhth r&idibh @fzymes, gel

sol utii on w rat.e ut

elecw%r)@s% &ﬁaﬁsof?rglau%n gfc?pl%l?rho é‘B&ﬁf’ fl%ﬁl? aild &ﬂ%xg Lala d[egcrlbed in the
hterhtﬁreSMauiEausoét al PAES. IFhfs(‘lu ghd 3. SBﬂi)ZdoE,SIQSDaMde@pe EBfing: a laboratory

mana%i Sé:%?n%t mon #ﬁ’l)‘é%{]pnf{ﬁ ngorcgab % { r %ﬁ'l?g :‘-gebo? Egboratory Press, New
Yorpossils &. MOROBtﬂnmRZE Kinstom . Df Mphwe, I.0Srhith,iJds Seslmen and K. Struhl.

198’}S:|ec gnt %r]pt%ﬁ: ﬂ?%%"‘g%’?‘g?ﬂ%{ gé%ﬂ%é@r )Jolgr “THEI;?’ A a?({]génseNew York.).

Nucbe@c_teu &muqnges Brepe d@tranine8 by the mhgin Grmimeiiinamethed accrdigsie ghe protocol
alreJdZ?blgﬁﬂéﬁe(ABéugﬁ E&Lbi%li'? m |l ong, 16 nm di ameter, 77 sec

ence tine e process of the gr esent | nventl on
pr destetion apeymay were agrelisdpythanningiand Biciabe.Betierly, MA (Biolabs).

su mﬁﬂrﬁ get 1@§t1on§j 'lﬁ‘@@ 'ﬁ%érﬁé?lts Q{J{Q’n@flbai/e'd% g Bﬁffépcﬁﬁlﬂ@mngaj@de Tris-HCl

entle mxin usi on. i ng t rocess
o110 et Mfec T}, RV B e of i g ERGA lgsse (Biclbs),
l n@l@aﬁﬁﬁoﬁﬁﬁa&fgﬁﬁtﬁefs@s@uﬁ HABaint e Qﬁerﬂ%ﬁl@ﬁ@\bﬁ&ﬁﬂoramldltes

19

is increased. The idea ofﬁk‘ép fusion is_especia

proteqifde fhsﬁtm%@h‘ars%cygfmﬂwé ggra fﬁlr&m N df er% W@ﬂ@% and H. Kdster,
1984, ui ds dwgmtep t h&ipporPr Op@igbmRRotiden PayAthGld] ar XVBL:  Use  of

vi scoel d.city. e proge the. p ent inventio .
pros g R bt ig NP @i LR RSaY f dhe synthesis
of DINA fragiehts fsinggifeny depiotsati@f ang NAtiof atiht ifhAltprdiigeti Naicl. Acids Res., 12,

val duri sup uent chro hi.c .
53S0 Cest ', b ST B oo B S PR gl iov./Dec.)
with&,BiWﬂhrCth&@ﬁyutbmatdeN P siyndremﬂusmg @ie nhanuBerereénb@ahinmaddtions.
t hiag%%g "iﬁ\?‘/f’snogDé\fﬁgg Ibnye ec? fogfrt]he'ijr e%é%acyl?)tj\{lra)ﬁs%rn%bn arg é]feta to transform
the folﬂown@stltawbeldazd pcbnaw@dt after mxer M. B2: 2 mof 6 mm '

E. chit! ?ﬁ-{SaQﬁ%},ﬂg? rﬁ&ﬁ‘z&%' #EEM% ¢ ‘31‘31&5%' e%ygAgg'rS’l‘ﬂlgﬁg&%Yt% £4FIU169, deoR,

©80dlde/dasZalyd )] chr @MlCOthplﬂSml@ugr | ysis process conpared to
E. c&iaf’('&@-ptr)(ﬁ)k ?ny E%phé?lv@d 5iadili@®. 9DNA/ pDNA i n | ysate

QJant It
Mlmpreparatlons of plasmld DNA are made according to the protocol of Klein et al., 1980.

LB culture medium is used for the growth of E. coli strains (Maniatis et al., 1982). Strains are
incubated at 37°C. Bacteria are plated out on dishes of LB medium supplemented with suitable

antibiotics.

Example 1
The adjustment of the diameters to the flow rates used follows from calculation of Reynolds

numbers in coils of the continuous lysis system. Because the following analysis assumes that the
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extracted per g of cell (ng/g) Batch lysis 16.9 1.4
Continuous lysis with CL system 1.6 1.9 described in
wex@spbis41l Exanpl e 3 The col unm used is a 1m PETTER®05/005213
colum activated with NHS (N hydroxysucci ni m de,
Phar maci a) connected to a pegbst altic punp (output <1
m/mn. The specific oligonutleotide used possesses an
NH2 group at the 5 end, its sequence is as follows:
behavior SRR TiT Mewtohialy, | the- fighrés! feﬁl)rteélsﬂg@wl QNQﬂy _]fbtllyn}hﬂd in Bla and to a
buffers used in this exanple are the follow ng:
cert@g gFFN AyBhuf fer: 0.2 M NaHCOB, 0.5 M Nad, pH 8. 3.
EU;’I;}@rva}ﬁé o%t-h% RMide ﬂﬁﬁﬂ)e@g]'lmi\;)ﬁg sCIﬁll&Nﬂ@ge, arifl_?cﬁ s&cﬁyll the type of behavior
uffer B: 0. et at e, , . e colum Is
enoggisFa Fiey W B HALOGTS cprugh et o ks i PESIEE ot 1 de
di | ut ed 1) NohNeweaisplfividg buffer (50 nmol in 1 m) is

th lied to e. col and | eft for 30, m,nutes. at .
oo dBR B FA PR N e e o aoRl e ipisE i e Bingham
and QeI Weled th 6 ml of buffer A and then 6 m of
buffer B i ty.de | h ynd covalently
o i S heReTi g e TR e B R i €
st Reads tht gehGalized RBBol@ na®bdaN3, and nmay be used at
l_e £QUr 4 n f ol | two o}k gonucl eoti des
Revae(?zbsy #ﬁgé%ﬁﬁ:xggggo%uuclgor{}?de 481@?
5' -IBATCERACRACNACASGCAATANBAAGAAGAAGAAGAAGAAGAAGAAGAA
%AAGA@%!S% S%chlelall\lg(kg]/%)) and ol i gonucl eoti de 4818
CTMWCFpaiRINEIoE ST diGheGid @V)ICTTCTTCTTCTTCTTCTTCTTCG S
( SEQq! NG, ih4: i ganucl eot i des, when hybridi zed
an '(f:lPone&Vﬁ%ﬁ%lg&ﬁ%f%gsgﬁl%g intzr oduce a
hormyfivid evesisiensp pyeflicint(de. £ équence (GAA)i 7 (SEQ I D NO
LO)addH Aatife GALASRRORGHEAY RLAS B fheolfcdl BSULH
above. The sequence cor esp% Ihg to these two
hybri di ZedewtonigoAudl eoti des is cloned at the nultiple
Cl oL\ B9hs ifsEseRfonPin @3 Hiidn PBehadeSt r at agene C oni ng
System La Jolla CA), which carries an
anpiect finpide diamgtert krpgandge piace megd prhre fugefipns efe
Ohi otides are hylridized in the follow ng
Re dn’%lg?%{jﬁe ng of thesgﬁtvvo ol i gonucl eoti des are
pl gt ddlursyitieey ofithe 4Qd @/m3¥ a final buffer conprising

50 Jri-S- H &y 44040 PM 2. This mxture is
heﬂéﬁzg’gﬁé’gﬁ&ﬂglgég%slﬁ%nﬁ 1p ape%/p%) roomtenperature so
t hdd: indide diagretpe pltheipressfestibs(ml oW y. Ten ng of the

m : el [ ucl eotides are |igated

Wi ﬁ%&@%@a‘i‘ﬁi&%&gé@fﬁ&hﬁ%@sﬂ (Stratagene C oning

Sy staugHon|(R), ontlaredpges ¥ kgpatioadwi t h BanHl and EcoRl in

30 \mt}bgignﬂ’tlw raf®f(fn®h) dnk1 §aL duffoe afR ot IR sebtfonlfnBRad BB Fiven in cP,
into a. The transformation m xtures are plated out

thenon L medi um suppl emented with ampicillin (50 nmg/1) and
X- gad = (13Q 80 d)x p) TR/1000) x IT x D) 3)

In a circular conduit, the flow is laminar for a Reynolds number below 2500, and is

hydraulically smooth turbulent flow for a Reynolds number between 2000 and 500,000. The limit is
deliberately vague between 2000 and 2500, where both types of behavior are used to determine what

may then occur, and the choice is made a posteriori.



reconbi nant cl ones shoul d di splay an absence of bl ue

colouration on this nedium contrary to the parent
wWEk@smw4y pBKS+) whi ch permts a-conpl enent at i PCT/BP2005/005213

fragnent w of E. coli /7-gal actosi dase. After

m ni preparation of plasmd from6 clones, they all

di spl ayed t he di sappear ance the Pstl site | ocated

bet ween the EcoRlI and BanH sites of pBKS+, and an

i ncrease)igcARkgcUl ar wei ght of the 448-bp Pvull band

containing the nmultiple clonln site, One clone is

sel Yegegy a%ﬂhal ¥ @ereeesql’?/e%éfﬁwmg fedievving agerexigibgnEchave been used to
estifiatb #e@3nds:The cl oned sequence is verified by sequencing

usi_ng pr.i - TGACCGECAGCAAAATG S (SEQ I D NO

16)ewt gnl*’é’rr}ﬁmhﬁn 5%&8“955 SRS ng. 1982, The pUC

pl q;smatf@kg&rﬁ (Mathﬂﬁtag)l ved system for insertion
mut ageneS| s and uenmlggywl t h synthetic universal

priters. ‘@éﬂgla@@"* SEGLBIRPurda) hi asni d pBKS+
(StZﬁ&I&ﬂMQolﬁdﬁﬁl) ng System La Jolla CA). Plasm d

lr-.@’ﬁeég Ffa c{{}lgtgq%g g\?(z:]e%g {Rgxl)for&xgci (Hslaig ﬁ[‘gc{ugtbol}/ltb gig pfl;) two standard tubing

conﬁgtpzpionﬁéstﬁl daigicontguetasivh O Akl cotfidusatiph 2 $wittebul DA tube):
preparation is used in exanpl es described bel ow.

Plasm d pXL2563 is purified on the H Trap col um
coupl ed to the oligonucl eotide, described in 1.1.
froma solution also containing plasm d pBKS+. The
buffers used in this purification are the follow ng:
Buffer F. 2 MNaCl, 0.2 Macetate, pH 4.5 to 5. Buffer
E: IMTris-HO, pH 9, 0.5 nM EDTA. The colum is
washed with 6 m of buffer F, and the plasmds (20 ng
of pXL2563 and 20 ng of pBKS+ in 400 m of buffer F)
are applied to the colum and i ncubated for 2 hours at
roomtenperature. The colum is washed with 10 m of
buffer F and elution is then carried out with buffer
E. The plasm ds are detected after el ectrophoresis on
1 % agarose gel and ethidium brom de staining. The
proportion of the plasmds in the solution is
.estimated by neasuring their transformng activity on
E. coli. Starting froma m xture containing 30 % of
pXL2563 and 70 % of pBKS+, a solution containing 100 %
of pXL2563 is recovered at the colum outlet. The
purity, estimated by the OD ratioat 260 and 280 nm
rises from1l.9 to 2.5, which indicates that

contam nating proteins are renoved by this nethod.
Exanpl e 4 Coupling of the oligonucleotide

(5' - GAGCCTTCTTCTTCTTCTTCTTCIT-S (SEQBD NO 1)) to
the colum is perfornmed as described in Exanple 3. For
the coupling, the oligonucleotide is nodified at the
5" end with an anmine group |inked to the phosphate of
t he spacer by an arm containing 6 carbon atons

(Modi fied oligonucl eotide Eurogentec SA, Bel giun.
Plasm d pXL2563 is purified using the Wzard Megaprep
kit (Promega Corp., Madison, W) according to the
supplier's recomendati ons. The buffers used in this
exanple are the following: Buffer F: 0-2 MNaC, 0.2
M acetate, pH 4.5 to 5. Buffer E: 1M Tris-HO pH 9,
0.5 mVEDTA.
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The colum is washed with 6 m of buffer F, and 100 ny
of plasm d pXL2563 diluted in 400 m of buffer F are

wo bes/1epspt i ed to the colum and i ncubated for PCTBPR085/005213
at roomtenperature. The colum is washed with 10 m
of buffer F and elution is thgn carried out with
buffer E. The plasm d is quantified by neasuring
optical density at 260 nm In this exanple, binding is
carried out in a buffer whose nolarity with respect to

M %I es fromO to 2 M (buffer F). The purification

y|e #'8&creases when the nolarity of Nad falls. The
pH of |tdedl bi ndi ng bufdefig@atvnMary from:éhﬁ%ufa@oxﬂz t he
purifilcation yield being bett at 4. is SO
possi bl e to use anot ﬁ:l"lra el uti %% buffer B{)af basi ?ij.
el uti grvisessityl ) car riied out W2tsh a buffer conprissi ng

50 m\/l 9, m\/l EDJA. Coup| i ng the
ol i gor uc% eoef‘er(@l%l)_I ' %& $éTTu TGQTTCTTCI |-§' ( SEQ
I D NO. quWIaw(LMl)s coI wen is carlﬁii ed ouftl2as desgrilbed i

VAN ¥ il al

Exanpl I 7 563—% r-fredgstrg—tr
W zar g %Oédp;rng%ﬂ ( ?orreqa rp. ., I\/hl(ﬁlfson W '4?5

accor diPnggesso t he supplhrhieal‘ s I boumrendalemmas.  Thaninar
buf f ers—used—nthisexanpte arethefottowng:—Buff
F: 0.1 MNad, 0.2 Macetate, pH 5. Buffer E: 1M
Tr i k- HSle tpiel @nfigudiondtEDgws Fhdamipbusmall sageashe dhensdlittions are not
F, and 100 ng of plasmd pXL2563
adeg EFéuyI(H%I(e&)H)%‘];tg0 m of buffer F are then applied to the
col Eenethenigbing eqpbenratipng Gro BJh&bab e hawe: r oom t enper at ur e.
Tabibg colum is washed with 10 nl of buffer F and
elution is then carried out with buffer F_The content
@il genoni c |dligk theeshisidotiamete. | High ppephial Gora Sl tHighspe¢se/ 6 mm ID
plasm d sanpgs bef opge and afggr passage thrigygh the | gy

alr
I

QI igonucl egtide colym is nelasured hi s genom ¢ DNA
Yigcogyafttlfiled by PCR2dsing priners ir 2%he E.|Scoli gallRS
I88h&er (AGGOr(diang to the fol | owigng protigeol : The 6

sequence ofl these priners is| described by Dgbouck et
Fwraehd) ei |d2Aci ds REY 19851293, 1|844-1853¥95' - coi210
R%%ldﬁfﬁlim&ab 70AC CAA| B6p AGT [T5BE- S1( SEQR4D NP14157) and 4951
5' - CCA ACGC |TTC ACT GIT CAC GAC GGG TGT-3' ($EQ I D NO
PIOOFSS The r gd®PN¥n meBFRWENE ondpmids, [ ‘pmdiepr | lggpingscr | turbulent

uf Sigdlilar( dRlcORBGR wefediREBrmeChigin® BaRLSH B3 Yor varidus mﬂ%r{ggﬁfiguranons with
Eﬂ%@@@\g Pharmama Orsay); 0.5 nMprinmer; 20 Umn
b"thl'ﬁ SESSEBr onega) . The reaction is perforned
Taldegording to the sequence: - 5 mn at 950C - 30 cycl es

10 _cpe af (o1 aTad Qo see at  600C m-n-at _790C

nf
Cf n at 78C *ﬁ@’%ﬁ%lf ed DNA fracr{%mSpi@Af%%“%‘g‘?rs
in | engt h | 9 Baepar atex by =BECt roplmaesn S (Bla3 %| Bla

\.;k\) | || l ||C 'uJ SSIIC > \lyL \J Cbll T \ IVLII Lo\. T T
V’fgiyoc?@és(cp Euge fe, USA) and | Fﬁgn quantified|by reference
Diame@n(nidh)t r apér genoniéc DNA| 6eri es [3rom E. |@oti st/Bain

Pa¥a | aul ar

Fibwhak @78 T §haP488Y 1peEXanbhgy 5 | 150 120 160
Reynolds number 1415 531 4951 2829 4244 3773
Process laminar laminar | turbulent | turbulent | turbulent | turbulent

Clearly, predefined Reynolds values can be obtained by adjusting the tube diameters and the

flow rates.
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Thi s exanpl e describes plasm d DNA purification froma
clear lysate of bacterial culture, on the so-called
wO positmsep” scale: 1.5 m of an overni ght cul t BCEEP{005/005213
DH5a strains containing plasm d pXL2563 are
centrifuged, and the pellet %ac{esuspended in 100 n
of 50 mM gl ucose, 25 MM Tri s pH 8, 10 nM EDTA
200 M of 0.2 M NaOH, 1% SDS are added, the tubes are
I NVehs 88liddGn Meart kR Cnviliontharg MnBRLARS bHBEhAGES Qﬁ@l’enéﬁlﬁl £3r B2 or for

are then added and the tubesS are inverted to m X.

the AF gsetiQna gt Pl £RIgapd BLD)- £ H%exgmblérfh%ﬁ%imectiosl of Bd syEheadugpifrom 6 mm

to 3 &ﬂld@ﬂoﬂ&t tb fefi@e Qhd Qﬁgthl (éh&‘i—ﬂcfed@ 160 iR o btA@Uﬁ@ﬂ’aH?Sn and m may be
cribed washes and el utio

cetgTghet GO 5 190 B I QL ogea B o Aheadpme Ged o determine the right
chafdplariais ofthefuyesl ng of plasmd is recovered from1.5 ni

f | . .Ih ' t d, db
TR A e —-
sonteaknbsditnbs 6ﬁ1hmpre)sfen1an\$hﬂmg1| ieotuained bgafadjuﬁimg ﬁfedéﬂg‘ch&ﬂ the coils.
ul ar

((:I(:Lr K :,fdga;rrggelrl‘ 3 th, gsro? R ffﬂmiaglg I %&tag;be]ar \A%ﬂlgtnﬁtg in Equation (1) for a
nongYexgeriah finid (dhta eok SbWIt)hIIEOthlm tvaolg. it doeamgy keenGo Phindre effective to alter the

d1a1ﬁ‘8%§rmin‘%t Qq§ Qﬁér ki’l‘f‘es‘ﬂ eai§ t1 B%éJ 1.}09 é‘al%l?atrt]ions within B1b and in B2.
“MEXEWbIﬁEHI carri e out un e sSane con I ONsS as

lewgatesppedepirably, the dmn,@@r wh b farisd eliong wiih the fibwmate  of
DHSPhesd frabipRs &R AL ible i
% eet plfrs i as s Sanbe aE‘Q?&isanm%}g?étﬁ)g aa é[lgg'le%%g%lb nc;“}‘n B1b and B2
moﬂer@al‘%jﬁa%’l’#ngng f?ﬁ\/l EDTA. Lysis is carried out with

2 nIburﬁhE Iﬁiszaé\lﬂaimﬂgdn bd qeIEBrod @Qloﬁ%‘a’st é[ﬁ{IA 734ds Qéhaﬂetdh Reducmg the

M pat assi um_ acet at e he DNA 1's
d‘a"ﬁ:ﬁi‘%fc%t ;51i‘et ‘aetg@&% of 3 13mgfes & possiplp 6%%356 %@thm@%ﬁqd&e) in order to

sufficfentl@ k@NsoliPioh 12 th}BthEﬂcelEf O tBe Mh&qglh&' 16 @heAdefls al llsed, agitation and
gonucleotlde

ded ont o the 0

f“"té"é‘%]x%Sso‘t‘g&}“% ge all gy by reducditpy a‘f%‘ie nuelsis e idElagpsnigtion. Increasing the
dianiiter chiakey, it mﬂﬁlhe tgedike dgnatichqlidiroased kd) SldutidtdA (1BHered AldcitP

out, as d%? qg in the above Exanple, except for the

magﬁ Xb@f 5% he nolarity of which with respect to

I\Ia@lal ﬁn@tuﬂlihdg {1E héixipg atsin igiahibgofgds: ccﬁm'aitij)ﬁ @hienbﬁﬁenon (macromixing).

ag S I es and ethld

St Zgl%l Eeétgl% dexgaltlﬁgc{oH g&f“p ?1 éhﬁ’usmn sph (ﬁjacrgplxmg?

" s Uple peswingdeitit tis geperblied moldmmheam tigef satné giean’mg féﬂaJlllcﬁlFNewtoman

[ I te
ﬂu1d’\§ é[ﬂcgﬂlegélg I%Wfﬁ%;%k% 5028 tl\?egwﬁﬁo% t‘% Rd. d]?ll gxglr%u 1% ?.?Slgﬂ&d that the
hml"r@é‘lh? lammamg@wzly Areongliiy efcirquler onegh sectiemicl Rat <2308. expect ed
Mo heeMIBAtNaE BéHorRéd §1t11ﬁ1%|B9bﬁ%ﬁsﬂolela%s &Inﬁl%mngregs% rHleafr%%’nen’ca‘uon of
a cassette contalinin onega OoVI rus
gengnie D@I@nléz C@wgrp@tapt@p thag@ﬂepqa‘flgg@,ls and by fristional forces at the wall (mechanical
stresBéé;TDUblﬁg Q%W&'tﬁﬂe%dﬁ@s i ﬁgsgi%féoc@ re‘d%%?]gé’cgt%’ﬁ%{!e)[%ngﬁlctwnal forces

Qriginating fromplasmd pXL2 stra

Welf(%% i pestigneddgre 2 swol éf)ametsﬁﬁl%ﬁ ¢ PTH@ @ fyoid haviag mpicpnpugh agitation. Our
obsefatibridrsBhy i R i bdst hidifiorllE a RN &iamefr GhtRA6r BY Slﬁtcﬁ"dér %0 “violently and

£ fro ranms of cells: the cell pell IS

quickly} Betefs ﬂﬁ“"iallzfidtq}‘sg@ of 25 "M Tris, pH 6.8, 50 rr1\/|

gl ucose, 10 mM EDTA, to which 2 litres of 0.2 M NaCH
E a1 %%SDS, are added. The lysate is neutralized by
—EJggéfng one litre of 3M potassium acetate. After

di &fd lcarr dteabbrjowd it OF syhies thipSatfepar ¢ @pP|pakidulbo e@b&liment, the

.colum coupled to the oligonucl eotide of

°°“@éra5¥é“n‘ge @hl GGCTTCTTCTTCTTCTTCTTCTT-3 | (SEQ I D NO

1), according to the nethod described in Exanple 3.

Washi ng and elution are carried out as described in

the above Exanple. Exanple 7 This exanpl e describes

the use of an oligonucl eoti de bearing nethyl at ed

cytosines. The
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sequence of the oligonucleotide used is as follows: 5'
_GAGGM TTMeCTTMeCTTMeCTTMeCCTMeCTTMeCTT- 3" ( SEQ | DNO.

wa 2005/This$2 ol i gonucl eoti de possesses an NH2 gr oRQI/EP20051@05213
5" end. MeC = 5-nethyl cytosine. This oligonucl eotide
enabl es plasm d pXL2563 to b% purified under the
conditions of Exanple 1 with g bi ndi ng buffer of pH 5
(the risk of degradation of the plasm d is thereby

decl\eRs&th) cellg{ﬁﬁ‘%}h’cﬁma) Jl—@olﬁthﬁ ZQpﬁVre} ﬁ%@@ﬁﬁ?ﬁbe)t h@egmnmg of lysis of
ollgonucl eoti de used is nodified at the 5 -term nal

endharelln byr DS Mo kisk of fgpenting DM gsdongfs ittt fenatuesd.
t hrpuery cmysﬁraﬁa &‘éﬁﬁmﬁhdjﬂ STEDRIAC@S BT 18t mibe)NH2- ( CH2) 6.

In thi linked to th
pﬂo@pﬁg‘ﬂéxgﬁ’nyafiﬁsoé“mf’éﬁw ﬁg’lméﬁg‘“{“ﬁ\‘tﬁhghean gr m °

COM)an{m@gnngeﬂeafrde@gmmmm ( CH2) |2 Coupl i ng of

the_o cIe |de ass e um are
Lo R g S B e e s A e IR Ty
2 MHH&'()Ilqwuﬁg ndti@s efagbeysep bd drrp out'EbmtBluGJ_lsllgﬁn ucl eoti de

eSS R b8 ABLE G BeR kSR A 0

ol |g€{n>hm0heOSDSIé%caomNa®H|Or2g\I6 carbon atons, this yield

congjf Lfngﬁ?s’ e%caﬁgzéj?flol %\%ﬂ%&?ﬁtee ?ani ng strategy
desdilévpeatk 60r1/hE>Salwp1>rel @d splwdet¥er two pl asmids carrying
hom lRegoN A RBY 6 di ne sequences are construct ed:
nq@%a é)h@lXL27215 whi ch contains the sequence
( qllsadJ'{SSE@ 38 sloritp@jutignd. t he pl asmi d pXL2726 whi ch
ConfiRiag ih B&uﬁﬁ%&a@kﬁﬁroﬁ&@ ozl diffefOhedlidto sbTh@HB, Adich arrives
pXL2725 and pXL2 anal ogous to plasm d pXL2563, are
fro‘%@ﬁ@?ﬁ‘lﬁ’é@(‘@@"t&@cor ding to the cloning strategy
desovixbied hi 4 ?é@tﬂ&l'yemﬁm §bJ§§bl§|&€o 191126%%{1@% of the two ﬂU.ldS (see Figure
ol i gon%cl eot | airs 86 5'
2,5 Byingefgmixers . AATTCCC( TC) 25G (SEQ | D NO 23)
5981fhe fibst secho S Ehe hitédmiger MSER14 khded ne%s)ectﬁﬂSsZB 1b.

17 NO
oI i E:glccg‘%“lg’cpemlﬁ %meifggg%ﬁms%@’é@zm?l us ed to
c o rBltbr ucl3 nploag s dmpd(hlﬁétaﬁmgec akiderica gmé h e
onucl eo des a and E ites .o

0ot TR PG 3t b o IR B Ve SR et Bl Summrized
as: chiipegm)mhrie’_émbllentmmﬁgaﬂd gantle ﬁ\ﬁéﬁ% hydeffusmed for t he

co 0

co ﬁzs'ir{:%l{ﬁé rg%gs (gf gﬁ)e %sg}ltg%\ﬁﬁ n. & ? P%I;rl%-@eg ]p§ %ﬂ? 1 g%(do ng%eg %nd therefore
the quaatity 9ERDNA redosrddyis infreased.i gonucl eoti de pairs ar e

h )

gy a@‘gg‘f}g 85?1%41%&& tsige&eﬂ? 1&%&%%@%%&2%2@@@@@' o‘f‘ﬁﬁybﬁébtﬁgse fluids due

to thew@rppeties umaa@nlrarclthpmc@vlzsslcms sesses a nodification

r el Beip¥Ress 8f thD Fre U PRGIEEh RAQYE PGSibleltd Bk AbaPlirelsNAd therefore to limit
se uenceGGAre eated 17 tinmes, there i s GGAGA(GGA) I 5

ans&e?Néel}m B ifiremane! KBS BibFgEI elreBRtPgeic purification.

f OrfHe Nobldnh B @ed ﬁhmﬁgewwsmhu&m@sxemapmap BE BBl QIMERF 8. In one
are coupled to H Trap colums according to the

embodigiipl; G Brogrss e thpiayention BeSinpl e 1. 1. The
ol i-gaRetQIE AthicH6s DY oSiagtkedifigeter of about 10 mm

- The section of the tube B2 placed after mixer M2.

B2: 2 m of 6 mm tube; residence time: 1 sec
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5' - AATGCCTCCTCCTCCTCCTCCTCCT-S' (SEQ ID NGO 27) is
used for the purification of plasm d pXL2725, and the
w®@bkiogoensel eot i de of sequence PCT/EP2005/005213
5' - AGTGCTCTCTCTCTCTCTCTCTCTCT-S (SEQ ID NO 28) is
used for the purification of gl asmd pXL2726. The two
col umms t hereby obtai ned enaﬁ ed the correspondi ng
plasm ds to be purified according to the technique
desﬁa%lebfﬁgeléxﬁ lré%ul?s ob‘%ﬁea i @&nﬁa@itﬂv@%st@go bt BE Sctvantages of our
F: a, Macetate, pH 4.5 Buffer E: 1
Contffﬂoss lmpm?fﬁt ‘@mpﬁfe@tOIWCED'FA The yi el ds obtained are
23 % and 31% for pXL2725 and pXL2726,
fect ively. Exanple 11 This exanple illustrates the
|nf ke of the | ength of the specific sequence
present in the plasmd on the purification yields. The

reporter gene used I IRalid @ORASEREA nRkleS Rar#i@ apRbhl
the activity of the conpositions of the |nvent|on is

the gene coding for luciferase (Luc). Th&¥Eickdnpg & of  cell
pXL2621 cont ains a cassette cont ai ni ng tt}ﬁg/@61 bp

Bajgh hsiScoding for | uci filéPase, at the Mul &Ad Hi ndil|

= a

CoStiu6s 1y51§1mhtdn,esyyte@tor pGL basic Vector (Pronmega
. IThis plasmid is con$fructed using

desﬁf‘é\‘%d%?’ifmﬁ’lf hni ques of mol ecul ar biol ogy. The plasmi ds
pXLZ2/72/7-1 and pXLZ2/2/-2 are constructed I n the
foll owi ng manner: Two m crograns of plasmd pXL2621
were linearized with BanHl; the enzyne was inactivated
Exalipld3 eat nent for 10 min at 650C, at the sane tine, the

o< BRRHER Pt N BNef Folueh o Br it S B Sgupomimice

Phaﬁ&@ﬁ) conheceA TG {eGAA)ic bukpl( @BAGACTKHi}/ﬁm (FBEetiBbQYigodB]eotide used

(SEQ ID NO. 30).
pOSS'T‘t%eS in T S S e R i R ST e Bt ends
GtAGQﬂTé“QﬁT@TE&[’E(SQDCHmT RSB I ¥ankf ormati on into

DH5[%e b.%f%‘fs‘%ﬂ?d Brl C?Xg}ngllggfse tﬁerfgllévg gt ified by Pstl

IC res si's, since the
oI |Cg»glpiu1glbeﬁfttrl ﬂésl\/llNﬂiC&LUIfeMé\Ia‘@stpH&?r te. Two clones are

seIB%ﬁgleg O§Metﬂ£@a&glgusﬂﬁﬂgﬁ%%ﬁzﬁ%@nce of the cloned

fragnent 1s verl prinmer (6282,
5' BadadrprMacrtas@=0dABELIH A SEQ . ID NO 31)) as a

seqyg ; i
oML AR TPR Y058 o oL e v

buffer{3@ameldn ! mhtingeesiied taig celoguarklet fr &P minuisy At them tegperature. The

colquﬂhé/@afsﬁ&\i thﬂ@é HAB i sucée@ﬁ&?wﬁ@é apPsr b%ﬁgr)A and8en d 1{1155f bﬁffé?rEe The
- contai ns the seguence g}qﬁg Nﬁeate

Ohg‘tq“ﬁlé‘s“de W@J@ewﬁavwﬁtw&eﬁw dink ealﬂ?éi"?b@ﬂ is stored at

4°C&PMG%@@(M&G@GA@A@9&§W&&EQ ID NGO 32). A
ne, descri bed, i and

wnTEAYBY BB 5 WaoTsRHE BFF GRS b phaeotde ds17
5-GATE 4 | K@K%WGA&AASBQG&MGMGA?&}%A
s I of the
oA A ERanc S D e st s A
CTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCG-3' (SEQ ID NO: 14)

These oligonucleotides, when hybridized and cloned into a plasmid, introduce a

homopurine-homopyrimidine sequence (GAA);; (SEQ ID NO: 15) into the corresponding plasmid, as

described above.
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descri bed above, which contains only 7 repeats of the

correspondi ng hybridi zati on sequence CTT, can hence
whydsitoisae with the plasmid at 8 different posPCT/BPE05/005213

Pl asm d pXL2727-2, in contrast, possesses a

hybri di zi ng sequence (GAA)7 (S ID NO 36) of the

sane |l ength as that of the olid0Onucl eotide bound to

the columm. This oligonucl eotide can hence hybri di ze

at Tﬁ@éeﬁuéﬂ@@c&@%oﬁdlgéqtociﬁkspwg alged nggnLF:PéQtﬁfeé H‘?ﬂ)&x c{ ?:t the multiple

identical to the one describ

cloning| itgveinpglapiid RS [Riratagene FClozma/l\&/@Jlem d.a2Jalle 26A), avich carries an

ampieillifresistardt LERI T thik M, Tid cﬁi‘gblgcleotméls Qre hgrbédlﬁwl nll:-El)l-g'%olT g manner:

purificatiqn yield is 29 %wth plasnmi
one yyolofesp rp pligpnupleotides arprplacedtogaghey sfb‘éP i} ef q\;ﬁmql @Jf@r ecemnrgmg 50 mM

TrlsJH@@ﬁHhalt ﬁ(ﬂnMMtng ¢RY mpehe 'Is%eﬁt@&toe)SP@ Eﬁcﬂﬁﬁﬁ 1af¥1Qt room temperature
4-wel | ultyﬁ%%lates onf!tS also 80

50 thefeflhf tempeiefure fatsslovy o I B8 plsthegmpxiyre gt hxbnﬂsei phaonusteetides gre ligated

with 20X &g _c)ﬂ\plbshhg&l PBKE+ %&@&@Mloﬁ@%yﬁeﬂﬁ B2 -Jolifh tApgfge%&lB &Hh BamHI and

ecoff 5% p il KR BB A GPLS Vit e, e Sigormtion mixtures

are mtédelaSonaL niediui hupplese@ed with athiplclli® @S0 Mmgpdhd! M UDOME/I) The

dth th |
recon Do T HT R obsAc S riroRah s e ey to the

parerft (piasmlda(pBBgﬁ)GNhldlﬁpé%mv&)h-uwmnémuﬁBn of frhigehab &, tolbLEalmtosidase.

sl A 8O By B AP 8 R o o o

site Inyated debween the EguR hndmfﬁrsmst dfpBKS¢) dnd ma &rereasetin woleyularsveight of the

448- W8t BGEL %{1]19 n'kjg &)iehcﬁorﬁ{gvat) Qc QJne gleo g gsl sglgﬁgg Qd;nsgorrespondmg

1T, Pr onega.
plashidi nidesigrated rpX@E@athchlBethanﬂedce Ewey)‘led Py asemting using primer -20

(5-T8XECESCAGC KA TS @d(sﬁé #eRet '1@2@\/&& ﬁx J ‘Mé%ﬁga %sgesrhe pUC

transfection y|eI S twi ce as rge as ose 0]
plasnpily, -y Nd Swphderiypd syten dorr inserien @m‘caggueslh eangV seqyegicing with synthetic

umvel}'ﬁgﬁﬂﬁe@@ &ide, (P Qm?foggfagmd Magiss ‘@ﬁh‘atéé!:ﬂe- Clg)ﬁﬂé@}lsfeml £a fI olla CA).

efollovvln > denpnstrates the purificatio
Pla%é:aﬁﬂ&éﬁ \lﬁeaurﬁeésaﬁqoadg%éq NGzad iMssanrpie |kitx(Pamfeg¢1 iCGogp. Madlson WI)

accoﬁfihg QEBHOBPARNY recdiithéndht@mll N ThB Gilashias DRAEPreShAOA id Bed in examples
d ngﬁ\{]ﬁ? nucl ei c acid contam nants (particularly host
escr&@ﬁ & DNA and RNA) down to |evels that have not been

aC]haﬁ\i@ﬂXMZSBBI 1s®ﬁﬁﬁ<ﬁlrﬁiltlwmﬂ"ra§ la610MR tAPled e BIB%)H&lﬂis‘étldea\descnbed in
e

11, w0y loasinr il MR S5 Croch) as che

The toiffers et dgth plonificatidr drthe Sdlpagr yl S- 1000 is first

AOMARLEINLD, oofh ML pEr fpdat e (3 M room

tenperatu odrum acetate (pH 4.7).
Thiudfet Rel Ml TrigdiilqglFe VisdeMiEDTéoupl ed t hrough its 5' - NH2

}{ré:cg% 'Igr)\!vagflé{i \5181 @LPOW)? gn%%)% ;Hgsmussg% ath pé@&?& and 20 pg of

m educti ve am na
PBKSsindb® oot uffet F) Brepiplied o tb@gdlrmrb@d lmnubamdﬁmsl b{oufut rdokretemperature.
|
e
plasnidsi a5e Aetedtesloafier eleqioplepresisront h¥sagarenged! iane athislivng bm.)mlde staining. The
propo@l'ﬁfno(gﬁﬂ'ﬂat S5smiddRh GreRefutiéd ﬁ@tmm 54 Iﬁ&%ﬁ?%lr\’ﬂn%ﬂlﬁ activity on E.
conpl ementary to a short 14-ner “honopurine sequen e
coli. (5' - AAGAAAAAAAAGAA-S' ) (SEQ ID NO 10) present in the
ordeshife @bmf Em&tﬁ@t éoﬁﬁm(r%r 30V ‘Bf pkﬂ@SG%% 7 @’S'EH” gglé +, a solution

Soubrier et al her ap , , 1482-1

' conta)(gglgdllog C/u%fgg{&,zﬁd%@covpﬁg at the g&lﬁ@h@élebfﬂxp Rurity, estimated by the OD ratio

honmopyri m di ne ol i gonucleotide is 5 -TTCTTTTTTTTCTT-S'

(SEQ DNG 11). The followi ng plasnds are
chr omat ogr aphed: pXL3296 (pCOR with no transgene, 2.0

kpb),
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pXL3179 (pCOR-FGF, 2.4 kpb), pXL3579 (pCOR-VEGFB, 2.5
kbp), pXL3678 (pCOR-AFP, 3.7 kbp), pXL3227 (pCOR-lacz

WG 20b5h3¥2 and pXL3397 (pCOR-Bdel eted FVIII, 6.PCRBPA005/005213
Al'l these plasm ds are purified by two ani on-exchange
chr omat ogr aphy steps from clﬁgr | ysat es obt ai ned as
described in exanple 4. Plasntrd pBKS+ (pBluescript 11
KS + from Stratagene), a Col El -derived pl asm d,

at 2W£ddf28§q}%}’r1§gs tﬁroi%cfe@ I35 Wﬁ‘éh' iRAcatdd thad ontdrSinding grotems ¢ removed by
st udi ed pl asm ds used are in their super o?r

this gisthog. topol ogl cal state or form In each plasnid DNA
purification experiment, 300 ng of plasmd DNAin 6 m
of 2 MNaCl, 0.2 M potassium acetate (pH 5.0) is

Exampledq at a flowrate of 30 cmih on an affinity col um

co%a;mgr {n‘%- Tt@rd;ﬁixgmmnwm-mas@wbmgnwmc? -3' (SEQ ID NO:
1) e O RO % SPEES 'BEMPTRe datfer BlropuihEpst Adeonceotde s
modjfied anthel5'iesd @lthitregning grbupllea'd ﬂoS]/leI'[lﬂEbsph&e bf thd/Agabl By Gpdrim containing 6
carbgl'hg)t%ms od 3" E1go IF]Oqlde ﬁ,uiolgefn ee g %’%luﬁg%lésgrﬂﬁ %EPS%Q gs purified using

romat ograp h
the WMardq\/j@aprep kla KPrpm&a(ﬂ@ha rMadlibﬁ,QWl) aBcordig ®ihe suppléessiiedommendations.

' . r Lop. coll ected are 207 for
The{ﬁﬁ%@%%%‘?ﬁ@%&ﬁ%%ore *%f?ft’@“i‘%g 192 my for le_35g8, 139
g Bugfer Hy YABBARCLIZ Myoftge, ppd.5 227, and 79 ngf or pXL
33%3ffer'¥9 1%%@}@1%1;?%&).?%25‘% be detected (< 3 nm)

when pBKS 1's chro onto this colum. This
i ndhe ealean is fashed with 6 el oF peffar §cang ' 100 RO PIEMIIMPEERF6 Bdiluted in 400 pl

of b&f@E@ atehdMQppiebio RIS LAPinbubhicd BYr Q)floﬁrs LUGEH Y, Wtdr@ The column

the conpl enentary 14-ner sequence
is W@@Eb“iﬂb Ve d Qf)s’“féf Esnt elvtwnpe@an (C@mee)out Witk bufer B tﬂhe plasmid is
quarfhlﬂ@d rﬁ&%ﬁﬁg%ﬁﬂlcﬁt esisange S’ - AGAAAAAAAGGA- 3' (SEQ :
8) sent in pPBKS. This indicates that the
i mlrr wémiﬁ ing ig Ffﬁ@?deoqﬁ &he buffeb Mihesgimalrity yith yespget foNaCl varies
frond Mo M@SEer F)2 Tk berificatich QMMcahas dast @b hiolaﬁ@t df‘NACPfalls The pH of

the hté)rpdﬁ@hﬁf l(cgr)l( lgr)tlréruglf,\g 0 gb@f‘epl{}glgat{%&??lldp%rgfyger k4. 5 It is also possible to

use arfotheneltiigyr ke of iisic pED lehxikn Bothusndarsed rduh @/gth 2eshffonéeliprising 50 mM
borats ﬁgtoL?/rplzfol{B ar condi ti ons but wi thout

gdn By operating this affinity
Cougﬂunglthe olégonareotidd (FMOAGEATNETTOTUCT TOTECTRIIIF1 §SEQEDENO: 1) to the

Ve 0st. 1.Cc. DNA S, .
ot 4B o8 SR oKLY D5k 95098 OMLES o e Wi
Megm(tmgeron@gmwrar Madisdng Wlkacedrdio§ toctbartupplien atecammindativms.t The buffers
used%s e§arﬁ;§9§f§ﬁ‘g fél&% 5 % down to 0.008 % for a

0

par at’i on 9 when the sanple is
chBéﬁfﬁtFo@rld‘ﬁhb@ PRNb estate, pid Ssame affinity col um.
Ex | e denonstrates the
BIRLS: wmg%{%ﬂ{@m SENPHBIR

purification o pl asm ds usi ng

t r T coluey if wased with 6 yl ehbusient, @g¢1 @fhie, of Phiswidined BAGH dilgyted in 400 pi

of bUIRST Reen SH MM otk doRIRVAd ﬂiéﬁﬁa?e'd%x%% Hour Qﬂ%&m&ﬁ;@&ﬁm The column
rtlcularI%/)host (genomc DNA a RNA) down to | evel's

is Wés pWithahPanl b puffs &qn %lﬁﬁlwwewwddwhv byférEl The content of genomic

or clﬁ&ﬁ&ﬁﬂﬁloﬂr@ﬂhy[ﬂm&%Sn tH Bliskid SanpRdsfoeftrd ¥ndOfHer ipssage through the
by coupl of an ollgonucleotlde havi n

ed in ng
ool R L BeSorT T Ereomie BN A SR 5 NP () e nes n the B
coli PEK iooehat Acconingita @@ SRR Hiloc: TROR qihceast RS Efiin&@‘i’s dRcribed by

oo BB AP g RS20 (P W (o

chr omat ographed on a 1-m col unm cont ai ni ng
ol i gonucl eotide 5 -TCTTTTTTTCCT-S' (SEQ I D NO
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9) in conditions described in Exanple 9. Plasm d
recoveries in the fraction collected are 175 ny
w0 o0opBB4and < 1 ng for pXL3296. This i ndi cat eBCT/AR1005/005213
ol i gonucl eotide 5 -TCTTTTTTTCCT-S (SEQ ID NGO 9)
makes stable triplex structyres with the conpl ementary
12-mer sequence (5'- AGAAAAA%RGGA 3'") (SEQ ID NO 8)
present in pBKS, but not with the very closely rel ated
5-CCRARBITCIRSIGE GAE cé&AA@@%@ﬁM@%E S ING:SER | D NO 34)

ana SEER G ST R GEENET-{ i ol e Case) "

The 1¥BYiof @ftiuin doﬁupﬁmh@se,u dea?t:aknulfferzmdn&@a Ofantd) €htuborplieess): 1.5 mM

mec e BGTR I EREe0 R by s IR B o). The

reactchhl&. paﬁnﬂdemgccmﬂidgtd)makequmce nocul ated into an Erl enneyer
ggﬁﬁlning MBnodG5 nedi um at a seed rate of
,@VW e strain is cultivated at 220 rpmin a
rotﬁrcyclghﬁkésecat%:%ﬂ 1C for about 18 2 hours until
gl ucose exhaysgdiphpecThis results in a 200 nl seed
cul ture. The optlca density of the culture is
expect ed t o ibenAGKBY° ar ound 2-3. A pre-culture in a
firgtnfgr7gentor is then created. The seed culture is
aseptically transferred to a pre-fernentor containin
The aymhiedBN ﬁe%ﬁgniwt 134 bpss ppies ig lenglis peparated foy Glegmapheresyy ora%eﬁ) agarose

gel it Eﬂeé’eﬁ&ee& S%}@éen @gﬂ@lteélﬂ’d? PRIbEls, Bhibdnt, '[FHJ&) Jﬁ%e@qlu%nf@d by reference
nmai nt al ned Ove4%0 saturati on. culture is

to an N&W%&eé@mmé{«i\ eres eyl sel strain B éﬁg@ﬁéﬁ D488Br 16 hours.

This results in about 30 liters of pre-culture. The

optical density of the culture is expected to be A oo
Examplednd 2-3. A main culture is then created in a second

f erhieatatple BQribdstRasmidODNArReatdtioh Grofl£clés G)ﬁh’de (ba bd\cybrtal culture, on

oo 1R e i ST R b D 5085 A ol
pXL2BbDue caridfuged/ and. theleletdutebuspendedsindDaut (ﬁCSOOHIM@lLbaste,C’H mM Tris-HCI,
s A R ST R SRR T 50
of 3 MuotassiunAeretatel, o 5 agt therr dddey, ang dhe(td@8qre inMertédbtoGni. Aftdr)centrifugation,
oo DB ] DR OB B o i
Exampleols é3inding) wadis andfhleomrb idgnte:al tg theneidedcribpd yExapplgt3. 3Pproximately
1 ug Gp‘ﬂﬁémg’ fis Jeﬁo%gﬂe@ @om Bfeccdﬁbltes ’['h@ ﬁﬁgﬁﬁdtobﬁggd | dn‘él%eﬁ b9 agarose gel

ture |ca ensity e culture is ]
electreRfseasts apd %t@dw@ baggids iniapdikes tbe (ﬁorm/szf pisingle bandipd ' wpgreniled” circular
DNAS BNRRrakS omghf 16158 Py w\é@hﬁ&ubﬁos%ﬁhlk enlAC&! Jr RR@r ¥ @&Eetabmﬁ the plasmid
bi omass i s harvested with a di sk stack centrifuge.
purifigd byt thisimgthodncent rated 3- to 4-fold to elimnate the
spent cul ture nedi um and conti nuously resuspended in
400 liters of sterile SI buffer. This results in about
Examgie6| jters of pre conditioned biomass. DOW= 25 + 5
0/ this éafPRQRELHSEPR pRErhiQ DISA @prifictifieédperingd catibd Gl 1inder the same
| | Af t . . .
condigis 1 ARy WEHSGERT 201 GhECHe e oE PHSE fEsitsppigining plasid
pXLIBER mheocaasmﬂd 1ﬁgmrmp/\mt1f’6 nhef S)emm gdhase, 26 n)MélrlSl—HCl pH 8, 10 mM

opcentr at r out £60-.80
nTf 7 PETES bR &iyotthh Ry of obPy R Pttt yigy g m of3 1
potas80m gédtate, pPONAhe DBUOis thef Qrenipititedwitlr ek Dﬁ@pmp@pl atsl thdrpatiet is taken

up mg)? ]EP W %/I so?% AC%EIE I—{ $ (ffﬁgl(! (ﬁ%b%g% (gﬂfds tﬁ@ glggoh&ﬁe%nde column

capacity) and subsequently frozen at -20 + SOC bef ore
further downstream processing. This results in a
frozen biomass. pDNA = 300 + 60 ng/L ; supercoiled
form> 95 %. A cell thawing step is then perforned.
The frozen bags are warned up to 200C and the cell
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slurry is diluted to 40 g/L, pH 8. 0 with 100 nM Tri s

hydr ochl ori de, 10 nM EDTA, 20 nM gl ucose and the
waempaosion is left at 20 + 2 0C for 1 h underPCT/EP2005/005213

agitation before cell Iysis This results in thawed

bi omass slurry. pH=8.0 + 0.2 A7 Tenper atures around 20Q0C

may be used during this step.” An alkaline lysis step

is then performed. The cell lysis step is conprised of

obtaiRbHTRY d?:g:rﬁ)glflndché &HoeéjEféa%{plle Sﬂiﬁcﬂﬁg%}a‘s‘m%ﬁ bBh& ol Adution are carried
m xer_ with a solution of mM SDS_ (sol ution

out asdescriped [rothe dbYYy fxampist PRI B rtasiine Byflsp t#fﬁ mglagigy plethich with

respdctHdi NUED! isTYEMC cm& plamw Slat@lﬁéﬂ, adlyssd BPadafosd el @RSpRoresis and ethidium
S an

bromih B S e ER S GFI6 o JReroler ISR T dedhd tase of igh

molectlad \lveﬂght \(Vthtrchncsahal) DNF\ 0'3 of S&)A ioldetedribllé mthapuvifipd prasAIdLMigestion of

ce acet ore .collection a .
the FTHE 5 Aoty Gelts Bvesrf sRRE R o Bt oSl Polspulag weieht of 3
kilobags .U Ths plagmit hmtqnnsemapsettatommg‘ tha cgemegtlomrﬁél\jﬁ@m&bté\the gene coding
for lgclf%{agl A et%eﬂ ga méAhcl(ﬁq% 1td nel s%\%heﬁ@?iAn §U Bg{:(é gb 515) originating
from3@siak pXL2663. 2]2he htrmn Dhid lﬁMamgllSteaah da8%a mlntzﬁmlhg énsedasmld is cultured in a

7~ hthe t}él’gllé&g‘ ap %gérngﬁkee?ﬁ gFep% <]}i 'frgﬁ'np%fl)g g%?ﬂgoo\f% le belm is talﬁn up in 2

pItate oe
htrequf I26 rnsM iloim, k6. Bol0ingMi ghugosei 1@ mit E]é"ﬁAs@eJﬁlloh'l?r}h@S p‘é@@ IM NaOH, 1 %

SDSI Elreaadﬁxj:dar 'Tgé %gatle Y9 ﬁétﬁmhi@dt@r ?ddﬁl%n&ﬁnﬁtfea&f i ;Q)Eassmm acetate After

SU ercol | lasm d nor e % Ani on exchang

dlaﬁm&@m& @gjr@fpﬁys {ygate r?é% apelie oﬁOn@dS nnthITéapeb&frIS | splne coupled to the

ohgoﬁeaé&lamf deguedlid y@dsmﬁcwmrr@dw@r%ﬁ 9 (@Equecb 1), according
conductivity value of 50 nS/cm filtered throu

to thegigipd d?Ss%fl i Example 1 3Wathineng ehiyn &R qarigrhend 4 geﬁfr&oegw the above
Exarfi.0N- exchange chronat ogr aphy col um. A 300- mm col um

packed with 11.0 L Fractogel (r) TMAE H Cap (M resin

(Merck; #1.10316.5000) is used. The clear lysate is
Exathpleged onto the colum and elution is perfor med usi ng

di.ent.  of NaCI The.. bul ont am
Do THia A SO R e LE L o RACE RPOopy et The
sequétae uf théolionifsleotide waats Eﬂ\féllcpi«sasm dis eluted with a Nad

s AR ehEl oo TRy el e R b "

cofikie rohgcmtwlenmde) ﬂ)oqsésass randNINgoupT &t the i5'serfdol “I"’Gwe g-nfsthylcytosine. This
ohgonuclgotlﬁe el%%{e rplg{r%%?%[ {r%gtye 1¥'1e IH(%r ﬁleu%;'ﬁ%n%x{s dorpEtXFxﬁple 1 with a
bmdlab buffer ofBly (ihemm@f defgr@lamlqﬁthe @hsrolfd lsmereww@@@sp@m

acetate (pH 4.2) containing 4.8 M NaC and punped

through a triplex affinity chromatography col um
E}@mq!ﬂ.ﬁl i brated with 50 nM sodi um acetate (pH 4.5)

fﬁla r:lb(ﬂg &a&%éﬂagﬂe ollg&ﬁlcfé&lidérﬂged B n?i&QﬁéMt'tﬁb §l t@%{a@ End with an
cont ai ns THAC Sephacryl

amme/grﬁelpéln%ﬁﬁ tBF*@sI&lP@h@@QWOLBh%a%WImW car t@@‘-l Mg (FH2)s. In this

exarﬁ‘b?es hf%cim‘met Fod i$ Qllﬂééh 'td)ﬂﬁc?flosﬁﬁtéw E%e’éﬁ“té%ﬂﬁrlﬁpiﬂfdgﬁxﬁuéhﬁiﬂ arm containing
IS eluted W

. contal nin
12 Cﬁmrwt?@s (HBH@H%)z cevitling 9f Hig obsgupiRptidepad Paspage tfrr@égmﬂeescolumn are
carribdo@ dsldefthi6dd af Fxahtipley3 GthNBIfRGFARNY WiCIab L Madébtﬁl@, # 4.5. This

OthEHfS?fHE‘l[ %glgcna%@g g{éthpig% l%egg%purlﬁi%glréggglg %#‘%tyﬁe 1S 0 tlal%gd whereas,
with @lfef dligbrhileGlide @BRLIAAE BRAYOL AbtisMhik Fieldl ik of B ovdet 6F 43. % under the same
vol umes of a solution of 3.8 Mammonium sulfate in
condiony (pH 8.0). After filtration through a 0.45 nm
filter, the filtrate is |oaded at 60 cmh onto a
hydr ophobi c interaction colum (dianeter 300 nmm)
packed with 9.0 L of Toyopearl(r) Butyl-650S resin
(TosoH corp., Gove City, OH). The colum is washed
with a solution of amoni um sul fate at about 240
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nS/cmand NVIFGF is eluted with ammoni um sul fate at
220 nS/cm This results in an H C eluate free of
wo edoased4f orns. According to a preferred enbodPCERP2005005213

further diaf lItration step is perfornmed. Standard,
commercially available diafiltration materials are
suitable for use in this proce48, according to
standard techni ques known in the art. A preferred
diafiltration nethod is diafiltration using an
ultrafiltration nenbrane havi ng a nol ecul ar wei ght

Emlcqtgff in the range of 30,000 to 500, 000, dependi ng on

plasmd size. This step of diafiltration allows

foFolbwﬁrfgetheeot@h@mg@atmddq;mb@éntl riainple B.sandten two plasmids carrying

hom(%%glﬁioﬁcﬁﬁgo%ymﬁﬂﬁle%e fl&fs Qe §(§r§t9uck% 't& ﬁ%ﬁﬁﬁ%ﬁ%ﬁdwﬁﬁh tBntains the

tangenti a ltration rane
sequage ((éfﬁzf&)le, BEQ ﬁé}\lq QOhartdath@Bl@sn@@ REEAT0avhighcataing Hepugequence (GA)s
(SEcg Eﬂbl O ng/mL and the concentrate is buffer
XC ed by diafiltration at constant vol une with 10

voPlam LA a9 XA AR oaanelngpusdo Plgsid @ XL Getre prnaisypied according to
the cﬁ,ﬁﬁlg %&Jg@%seﬁbe@ us Exa?&ﬂlé $@sind e fdﬂ‘eﬂvﬁxgﬁhg&ﬂgg&fdé difson i's

bsor bance at 260 nm of sanpl es of

fro
59866@@@3@?@”@%(}%#@5‘%@@91%Jzﬁ is filtered through a 0.2
5987rrmmp§@d3@(1@)2mgr(squpmagﬂ in containers in a cold

ther, processing. This yields a
5981p§r"ﬁ‘?‘?@9(2%§6§ﬁfir ﬁg&uﬁﬁﬁ gpl asni d DNA concentration
59820f5 -Mpla(mmll,@t}pi (ssmnd NG 2a)r ound 70% 75% 80% 85%
5% and, pref e ov
oo SR el Fase S SREh A a3y cloning the
ohgoﬁlﬁl%otlﬁéﬁ% the @m0 2Ad Edd¥sitarnd pBRSG (SwdidgemnClanieg Sgpeem, La Jolla CA),
Whlleég%%kﬁ IYCICO 1desg98/f ang)geégjare? usledS 0‘-15 cc%ttrﬁcg%n%[’ %lgs%d ﬁ)?]?yﬁS The same

npri"si'ng an i oh-'exchange

expelfiAEHE) <31né1ppnsaast forpthe rmbtiuctierf fof mlzisyqu hPP@ﬁ@ﬁo gneapﬂqsi' and only the
ohgoglﬁ_c[?e% 1& ]gﬁ l)a{e A eg E%r?%ﬂ? E?%J#lgneg Ig&ﬁxgpcte? grr @QMed%y%Qquencmg on the
plasnpdse pExisienabled atrte b@@n@dh@dﬂmdﬁp}ﬁﬂ@@ﬁ oossesyeskanpodification relative to the
exped&d Q5 ce: T {182 e TR, RAG B8R HRAB SPAREY, Atrd 9 GGAGA(GGA)s (SEQ

previously nomn met hods and has resultéd in pDNA
IDNGr &ar at i ons having nuch | ower amounts of genon1c DNA,

RNA, protein, and endotoxin. This is reflected in

Figure 3. These experinents show that AEC, THAC and
E&Hﬂﬂzﬂbrovide a surprisingly higher purification yield

C OTYRAlighthcldbtides mnglplb Melicds $ith Phes® AbhSpkih® Rgudndss 4réCoupled to

effectlve r enov al | nant s ihati
HiTrapfolgng P‘?ﬁ@‘mﬁr‘%&e &éf‘ﬂq‘t‘?l %%F‘Q%@HEF@S}PI? b IS@F%@‘%?UC%"“‘% of sequence
5_AfECCROYT CUTEHTATACTOC T (SHQEENNG: DNAs figed foratdyerification of plasmid
1ol ogjcal. mater..al s and contam nants, such as protein
pXLﬁhg aﬁ%@%f’%@?flﬁ%leoﬁ 8‘1 §&fomi ¢ DNA, as wel | as open
5-AGIGCICRITQICTSACHCTCRCEIT (SBQ IDING: 28Y/is @sedifat thepuwsifiepion of plasmid
pXL %r‘ol nation, i.e., AEC/ THAC/H C according to the

fésent invention enables not only to obtain highly
p UFlieftwe dolprvasrtharehy obiainadl Piyeblgd thdeomdspending plisaids taite pafies according

f by. supercoil ed, of

mtmﬁ%reQ@%%%QE%$ﬁIggégggﬁggHgggggﬂlEﬁ%@%sthan 99% pl asm d
DNBuffeER 2l MaCleD. T WeachieteidEld-6f t he above Exanple, which

Oéf:&fekﬁﬁ Frid. B0 Eﬁ@h@ﬁmﬁb’mﬁm ography step, a
triple helli ty chromatogra ¥ step, and a -

The wgl@rob@h@@are 22: T 82/ yioapRk273$ érpsim&ﬂ HheesprcEysar-at i on of
highly purified plasm d DNA preparation is conpared to
previ ously known net hods. As shown in Figure 4, the
nmet hod according to the present invention surprisingly
results in pDNA preparations having nmuch | ower anounts
of genom c DNA, RNA, protein, and endotoxin, in the
range of the subppm
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Al so, as shown in Figure 4, the process of the present

i nvention shows a product quality obtained at up to
waQyskxaapl e 17 The diafiltration step as descPCDEP200§005213

Exanple 14 is performed according the foll ow ng

conditions: buffer for step a and for step b were used

to determine the best conditioftf8 for: iii) a first

diafiltration (step a) against 12.5 to 13.0 vol unes of
EX;,Q%FmTri s/HO, 150 MM NaCl, pH 7.4 (naned buffer 1),

| Performa second diafiltration of the
r et Bhit grampla Blystepfes ghaainflaense of thet lepethh pf thyaippeific $:q0ence present in the

1a§n1 O}{%?[ﬁ@&amn}ggy ne excipient (150 MM Nad ). This
alternative diafiltration stepéaccordl ng to the

pr eSkerfePartey gne pesd i fipsecrpaiinepts 4g dengopsteaias thg astiyity efhe egmpositions of

the §VERIh WihSstnt 8ddtABduéiidiAe @xtbensi vel y. Al so,
subsequent. to this diafiltration steps, a%g‘ opri ate
t ar Gt Pl Pé%ﬁé?éneqné?err% A rROnEIEE 10d-bP | Gtpmeglogrus (CMV)

proﬁlﬁﬂéﬁ aﬁﬁédalpb%mbﬁtt‘ﬁ@ Qéhe%&n@%ralﬂéifeilas@% VMBI taAd BRLHIT sites, into the
| es mul at i on rrp05| tions are.

r
veoloF Bgﬁ&’éﬁ" CtF mﬂsgfr B&d&w Wha Thisgtasing ExXapsplged ging standard
tectﬁucﬁl&:d’fﬁhoﬂ?eahlaﬂa@w@ of pI asm d DNA NVI FGF APl (active

e cUPa g B A B SR A et in Pe PN Fatses

st epwa emang’emd df npl&m&h‘rﬂ)ﬁ%ﬂ VGEPEE haéamiaéde with BahHL the enzyme was

. iafilter P a st a
macgig?e} cH) fm%l?folr rrim %[n% (?gat g%mef 1r|ner:1g ero {gg?ﬁc%f)téc}eﬁég% and 6008 are
hybddiadd $d®mhbda€g&hmt1ﬂmbﬂnmtof Blasmold pXe3563f sal i ne

sl o SCOm TR Afer 1 ered
6008| ﬁé]rAKP’LGf(VHFTGCQQ()TT\%SA ét(&EQéD N@®:30Dur an gl ass bottle
TT)?SOB' @fzht&onqlﬁlxl't'@@llg ?lgﬁéélr LNge Aa ﬁ%ﬁbénhiatgy gﬁgﬁlﬁy%ﬂ%m and, after
es o e

perf orned on sanp LSO6 stor
tranffginagien intyPIHSo.geecepehtinang glopgs age jdentifjed | by Rsﬁe@zwmﬂc Desiggetion analysis,

smcE> ﬂ@@ﬁ nuH@diidEsqﬁtrrdﬂhb&gPsﬂ%fté efwc%for@@)ﬁ% sé‘l&cté'&i\r’&:xdttﬁkerlu@l)égt‘?d%tsequence of
h depurinati on and open-circul ari za

the glarﬁﬁﬁégm%% YesiFied V’%ébee@t%l(@geé @Cé\CDJQCATAM%?G@@G@ﬁ%G -3' (SEQ

ID RO: 313Pds 4 RGuetleinglFeattth ippitheR (Werk D €ard e DresinaC ms | 7i8d H1OO plasmids an
rates .of,. LS06 sanples were al so quite. | ow,
ML T vg P ERm RGP 1 AP SHEIRET s SUBhes aiveRel primers

(Geie 105D 1268). st udy were < 1% per nmonth (Fig 8) This

st nstr at the stablllt of .

o1 A O GREER 1L onh B Bt e el mey, e sesond
(pr272t7-I2¢cqntaﬂfselretseqlnmerSt-GAAGMkG(ﬁ}Atﬁk)fﬁ(ﬁﬂdAGAGlAQ% (SEQ ID NO: 32).

rml néozﬁr@ s%%h ARy (r)]r% def(cs'lged %xamp e Beantdr\]zv ic f i:ouple?l tﬁeéf)liﬂonucleotlde

rate as nld es afe genera
5-GAEEHITaICAT QET@TTG"EBIMCW (S&SpID want), lh asdshowed t hat
t hﬁ“h@ lp?agmdd E%ﬁ Y a%/a ésam ?epleﬂs %? tl&_?_&hq.ﬁmgé %QAQIQ f'ﬁ{enz)ligonucleotide

for a eritod of tinme ev
descaipeslcabpyeg avhich monidieadndy Y)eepeaﬁs:l@frthq eooygspionding yrbridightiontsequence CTT, can

henge%gﬁmli&gﬁthqle ﬁlgb?m& ﬁfﬁﬁlm%oﬁﬂx&gdﬂ%lﬁlﬁ lngWﬁ-z in contrast, possesses a

fication. di ment

hybriciing ferveaed (é‘rﬁ\A@T @@Qd@ % 36) pfugq aa@p |1Q§lﬁth@ﬁ thahafdleti ahigpnusleotide bound
to th@ ol myagbhmo@&%ﬁ h&idé Bonete B%nﬁz%é bésitRd oh BxtLA 7571,

the scope of  the invention.” The skil arti san

r edff PSPGIF‘E% Eridepticel toribg OWﬁvrﬂeﬁdn@Exa@%oﬂd it fedollgmang buffers:

enggﬂ'aassgmpmltmﬁv[g&g@@tﬂ}pm Al'l publications and
patents_cited di scl osure are incor por at ed by

reﬁéiﬁf@ngeIMnTrfsﬁgFer}éﬂ’tqer T the extent the

mat eri al
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i ncorporated by reference contradicts or is
i nconsistent with this specification, the

wa@p@sitbiseat i on wi | | supercede any such mat eri aPCT/ER®05/005213
citation of any references herein is not an-adm ssion
that such references are prlor art to the present
i nvention. Unl ess ot herw s&0indicated, all nunbers
expressing quantities of ingredients, reaction

C on %écﬁ&fﬁ%at 0A0d1d892d wvm p%m ﬂx'lzﬁi*ﬁl SREGiof waﬁbxmm-z

alns are be understood as bein
rmd iThe eedlls iupedzare NIASTA ﬁelbs inggulaterkon e Wpy Aeforgtthe experiment into 24-well

culﬁ?&@ﬁt@& J}ﬂheybamk' Bf SSR0RLIRRFY F8e %15’5%1&3 Rldacked B 15HBM NaCl and mixed with
contrary he nUﬁer|ca| araneters are apprOXIHHtlonS

theglingfeayt RP&I&S%M@M@% PRTIVR Shaiges DNt sl ysehprgessratio equal to 6.is

useO U8R ImikBreb® v&@x@d 0P Yent ifutey 8566t tdnipéRRird, Alutedin héBim without
very |l east, and not as an attenpt to limt

Coonm A st e A B e et et D s e well. Afer
twS ERREat 8F°Ct NE%GbRIRBolufd thoeﬂdr@fflsé}ain ipalded@idele @HM& fihcubated for 48

be construed in |i er of ni fi
nog gy TS i P s oL HQ AEREIPGE e b LGRS and e hcifrase
actBith &/ iéaSiBed dtelirgiag excthe pro@cdl Gésmlbeat(l’ﬂoﬁ;a@ Kit, proeeg0Csrg. Madison, WI) on

I3 PGSR Sl £ PRSI’ RS b o dcorte

in Wikarhplé SQQ give &ans&btldmeyldbé evito asahwgrasahose usbtaigd rvdthntbe @ame plasmid
nro er| i@l ents to the
g e S R B D PR OB BN B T bec

herein. Such eqU|vaIents are intended to be

ExSReR assed by the follow ng clai ns. REFERENCES
-—gggeﬁgs: WO 98/ 00815 (utilization of T [Tee], Pasteur

Mer iThel XolBevingrsxanple/slewpusgatpsSdien panifetaticac of mé‘équdewmd plasmids using
m@?ﬁg&G%ﬁB&A lélromlatggro (a'Thrs t@:}ﬁ@ﬁ)%p%so 'Beénaglﬂ%nsgaxleﬁove nucleic acid

asm cat 1996

‘conghminantetohisigtlerty hopsgangmicdP4 apd BYA) dowgrsodoyelsgha aveiogbeen achieved

wi Bﬁ)ehﬁaﬁalc%hﬁ&gr g)wma #ddsf yi ng plasnid DNA and pl asm d
subst ant 1 al rree of genom c

Pat érifipiRpafiigitpged 1s§58thesge(§wxqv§§@pqryl -@p ﬁgdAfngrisham-Pharmacm Biotech)
as BH&! dnforlafr h}aﬁlﬂ‘&ﬂ %a&@ﬁs-ﬂb(ﬁﬁmfﬁst @Ni%ted w1th sodium m-periodate (3 mM,

substanti a ree of .genom c ons:
roc DB AM £ Fﬁﬁ‘a%’%m Thimols PRSleERiRt PRl through
its B-NES ehh@all Oiet§ a6 &Eﬁhyﬂe gfofpOoithd &m‘tvatﬁd ﬂﬁmebyDM&ctlve amination in the

preg%'lng%)ﬂ}eﬁ%o@ﬁ ﬁgﬁ 8?@?1 C %‘ggq:\&%%&ﬂ%ﬁ%% cou éé’f 1l)Dfoteins (Hornsey et'al., J.

Imhlhhdlméthdittj, 9R6,08l/83-88).SDI%: HopmpyrasidiBe ompaﬂmndmsed for these experiments

(frcwl usrgg%xsrt%c, g })ﬁl#\éﬂs <#; gangée’rqu%‘goég‘l\(@ichqﬁ co%l)p erﬂ{entgﬁ % ? short 14-mer

homnphrﬁe samamel 05' AKGAAGAWWASGAA-mB(ISEQl 12)] I\{Q”o#@érplrﬂsgs lartble origin of
id G | L1488 '
reriiflof P Sr L ROk el sy oo &b SRRy, B4 94021089, 4
d1s(:1189@19:)b0VE gt gdqhdnce of thq hestopyidnidine pliggpugleatige 48 5S-TTCTTTTTTTTCTT-3'
ﬁ@ ¢ptical grade plasnm d DNA conposition
npr|S| g providing a cell extract contalnln% pl asm

DNA Thevfidlowing lasmidsard Srorpaiestapaet PRY3E4 (PRPBIgH no transgene 2.0 kpb),
x%'s knl (geéklm%* §4§5~&j ;bh%sw pbom@@@l eS k%ppl pﬁﬁm@’(ﬁ?d}u&FP 3.7 kbp),

en renbved aninitial extraction

or
pXﬂ.ﬁZﬂﬁa{JOBﬁacZaﬁff’dkbﬂ)h @}dé)&ﬂﬁéw @g@g&dﬁ{eﬁg FNTIL, [665Dp). t Adbthese plasmids are

ﬂé Wi%v@(g Bﬁ&hé’}mﬁin%p ShroRB@glRyNdepd fdnl BleXly$hks i obtained as described in
ronat ogr a
example 4, Plasmld pBY(S+ (pBluescript IT KS + from Stratagene), a ColE1-derived plasmid, purified
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step and the second sel ected from anong ani on exchange

chr omat ogr aphy, gel perneation chromatography, and
whyasopisebi c i nteracti on chromat ography, wher ePCI/EP®05/005213

conposi tion prepared has |ess than about 0.0001% host

cell genom c DNA contam nat ,E 2. The nmethod of claim

1, wherein the at | east two”thromatography steps

conprise three steps perforned in the follow ng order:

i an .exchan t ph o
by e RAERIIAS-E0R QTR APAAE Sl phih foclreth G biibied - 05 %)
topdbgichuttogriaphy. 3. The net hod of claim11, wherein the

f i teac(ﬁl'lﬁeﬁ% ﬁﬁkﬁﬁhﬁca%@ prgl%{’l rﬁﬁ ?xg of pRERIA TSI i mBlof 2 M NaCl,

ysate filtratio claim 1, wherein

0.2 Meotarssmrgtac@m (kb Oge kagrsd aéﬂélswgetp Pﬁ?%@a’huog ap pEipiy eqlurpy containing
the Ell)o%: fidh@in€d 51%9\)@40‘51&55 -TTeeTret ol ¢ é@%m Lo: whe rﬁﬁieﬂ washing the

he conposition has | ess than about 1% host cel

colww@bw%vﬁimﬁ the S%S“e brbsr. by plpsipd it Pl'é'ie%wifh L e PR Pﬁé”M EDTA
(pPHOITRAS fnfabPBreMBHUNVES6D dnand aldeuéhafeQBbhiadaRphy WRE hMllhpore Gen-Pak

°°1%‘q£¥g<t1v§%*nvﬁ%g Pl PP 199568 B2 THIBHl o G0 4R Bestof efffected are 207

ng 10F SXIEI206,006 L @fsk FEL3 109, 198 pg THeXDRIROB9QE falpXILAETS, 97 ug for pXL 3227,

onposi tion has |ess than about 0.1 EU ng
and?ﬁé‘%? ?(Hﬁ%f The method of claim 7, wherein the

C Oy plarhid rbidiiag doskisbet drtavted ok pg). iheBUWBKS @ndiodnoitagraphed onto this
colugxgln,p’lgus 1{1&1&% %jat 81 O%uc‘rilelt e15' %C% TTTW@I‘T”&%% ID NO: 11) makes stable

i ONn has an” or abo
tripler dwtaucenyith gesconipmentaryaldontr S@%@O@OS%A@MAA&AIAAGAA-T (SEQ ID

t t t 0 i )

NP SR 8t L5 2005 A BOR0R

(SERIBXN@:e)Ipraget m&Kial\UBhls; indicaind heirihe infrpductitieol gesinigdscnogfeanonical triad
(T*@b% Hﬁs?case ?Jh@' rﬂ% Edﬂﬁle@é)&&gﬁhk’u&{bﬂ?ﬁnbl@? Sirefdgn or

about 05% host "cel genom ¢ DNA cont am nant .

Th @&moﬁ@@ mpl@mi pinding ﬁﬁnlewgé WS elservedoisa A biY if afgomatographed on
a bl kiR @ Pnt¥si Z8PRHL: QicHPARBY G Hiors Bl w191%ﬁinl‘i'g&1u%1de

contam nant. 13. The nethod of claim1l or 2, whe
t heBy OpPRFSEE ithig affinigy pprlcatien, %uraq, iny th  gongjtiqns E‘gpqxftﬁd here the level of

conBRERESK by hosB BéholRSONA NI r@duc@bf%iﬁ 28. ‘?Q@?ﬁ%@ 003%1% €&l4 preparation of

g e et e T Tl o €L ot

for & plRPRARY I3 10 henRINAampleti Sdlitdi@dgrapAdicthloggisthé faar affinity column.
about 0.00008% host cell genom c DNA contam nant. 15.

The method of claiml or 2, wherein the conposition
gmgeiaess t han or about O. 1 EU/rrg endot oxi n, and | ess

g o
tr 1p1e£heh;k efmity hdwonetogedpbyut  Thisl teEhjiqfrgy dm@ld:tectx Ismwraitm réneg'e nucleic acid

conff?ﬂpa]?r% épa%)c%t%}lé (ROS? %Qr?)%m(g gﬁt anfl ?NA\RA%{OQIB % ﬂavﬂ? ma@ﬁgvg 3Bt been achieved

erei
witlcenmpersipial dmorhetegraphy methods. t han 0. 00002% host cel | RNA

cong %IQ@%m’c 1§1 %tHEBEe% Byh&ﬂgt@hg%%%gmko&&' ﬂavmg the sequence

protein conta one of

ST TT T TR GhS | (BEQAB AL Deond PSR E-sHgizrbSermaErg - LOAISE as described in
the TR EREIH. €.

Plasmids pXL3296 (pCOR with no transgene) and pBKS, a ColEl-derived plasmid, are
chromatographed on a 1-ml column containing oligonucleotide 5~TCTTTTTTTCCT-3' (SEQ ID NO:

9) in conditions described in Example 9. Plasmid recoveries in the fraction collected are 175 pg for
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19. A plasm d DNA conposition prepared by the nethod

of any of clains 1-18. 20. The plasm d DNA conposition
wo@boosheism2 19, further conprising at | east one POI/EP®N5/005213

for inproving plasmd DNA transfer into a cell. 21.

The plasm d DNA conposition 5 claim 19, further

conprising a pharnaceuticall§ acceptabl e vehicle or

exci pient. 22. The plasm d DNA conposition of claim

B and! A1 IR LR A8 THRIhMEEY 1Y ofiBinfdckiaN s-TARTTATENOUB-3' (SEQ ID
I'nfection, Intranmuscul ar injection, int rat unor al

NOj npkciieln, ab | Uripket | SEVSHDERdnBAL  CoBPlemgIY | 12-mer  sequence

(5-RORWARAIA G A8 FSH) F15 B @%res&lﬂ@n PRaS, |'Hu€j nddNith the very closely related

fcl 9, h
12 e R GPAGAMA SR 3] (ECUTNPE S PR Rdol o g gicaes tha

the Mo ducttbn ¥ H&ﬁﬂg&d nbPsanbii€al | tHiQECBARIig thBNeibed Cinalr iredglt Gih complete
hi.ghl, Hr e .FII sm d DNA, wherein plasm dcontai ni ng
de“ﬁ@ﬁ@“éégltéet& & PPSHE by al kaline |ysis through a
continuous |amnar flow, the resulting extract is

E netgtwl i zed, and the plasm d DNA in the extract
X ed by a first anion exchange chronat ography

st ep seed dulturp lissprbdiced inadnf unbafflyd EHeroremnerditpsla phthestbldqwingamethod. The

worgltn% cay\%%k psy nc?Cu{A?{]ag grﬁ? Qﬁ:) Eh eg%r%%ﬁgéoh&ﬂuwm%@ﬂm at a seed rate

or t oduction purificatio
of (m%\{wh afresstraiutis @idtivaigd a0 pi)ras'mit thtfDNshakaap31°sti 11§ fohabout 18 £ 2 hours

ot 558 BgPlo, VG0 508 OB 0 1R NI e coe

exployeddo be Aptdarmgdile cel |l s by a nmet hod of continuous
al k&g&%ﬁb&%ﬁl asﬁrst(fzrrrfé%f:ﬁ H{eg @lteh 0¢ "Fﬂ%%eéd%ﬁﬁge féeallséptlcally transferred to a

recipitation er ormng an ani on
preéthﬁ@rg@nt@hm ﬁv&i{m_;giﬁé p'ﬁgdl@t ‘@Fynsm‘sé) pref 87 of By o4vivY 4q§|c§1t1vated under

acratEh hid éflpl{r%nﬁ(hg ?bafgm{au%&lﬁ&l abbve 4984 Bﬁa{ﬁkdﬁgn aTl'iW&'l[tQ@ RORIrFested when

I nteracti OITHtO ra %Ste optlona é
the ghiegse isrbenguraedgifiar 16 b@tﬁ% i Bhis sesEls ’@rabB‘EIf ditere pE REgrfylure.  The optical

den%y%@the%@lturérﬁ%xﬂ@@t@@@d)e%m Gloghdn-24 or 25, wherein the
puri f plasm d DNA is present in a sqoluti

| esty rqaﬁma?plt&:e 1é%atcreeteq_ HEEJF??@“%F?&B?“&& r%O ljters, gp Prﬁ%ﬁfurarare aseptically

trarﬁféﬂéﬂ to Q- 10RRARYEIASYitICEI0 1itdas 6f ﬁérfhz&chﬂi@Zﬁﬂdﬁﬁum toemsure a seed rate of
a

b0 a8 B b om e et T FE R T B oRESe g s
star@@ Bh@Thdiafal sddar isTdvasuiRl haet 8but ameuref AekadnEirdde, b0, @0%), pH (6.9 +

further conprising a prior step of flocccrl ate repoval
0.1 {emparadir§ 7£1Re) & gltgormicedineotiyy ﬁonéroa?q i ofder fqumaigtain a specific growth

ratet (JiHSQ W@ 0%k ldq}% Burfud f reﬁdeld‘hﬂer #ut 35NRuRRE ﬂ@ﬂin@f THE Yes@36n about 400

ai ms to 27, r risin iltration
hteré péwltaqet dpe ?nteéal depsity %ﬁ«f eowgtvrsgsr ”deg? 6002% W L‘{
et Reiekt dparatichi seBp Zﬁperfdﬂl%ﬂe\lvlﬂc}t B ealdd adli Hatvestt ll“Beﬂblsﬁlw is harvested with

a d{slg?tg%t q%fnlﬁlg,lge Cgﬁ%g@f pl% IB?aPtc%}grs %GIB bAJ Eﬂ]cﬁ%a 1and e t'ﬁle spent H&ifture medium
andﬂbﬁt[ﬂﬁ&ﬁs@uémﬁ@hddddﬁ‘p%hténs fisterd0 S1 buf;ﬁdna Thia mefsultﬂ ig about) 5@(léters of pre-
e S5 GRS, Sormey 5 o9, Sub- pem (< 000001

A ph a,feme sphiaidn gepde meifamiedd whBNA Boogliedia lcomertdaadm is@p. After
eGSR a AR 58 1% SRR chaTh, 5N S PP o o i
conCRped slturd NTHih@sults & sotr0Rtlitad dfwdhedand tondattreed allbirg DCW = 150
+30 g/L ; pDNA = 300 # 60 mg/L.
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bacterial host chronosomal DNA. 33. A pharnmaceuti cal

grade plasm d DNA conposition conprising |ess than
wW@bwatoB3401% or | ess than about 0.001% or | eRGI/EPZENS/005213

about 0.0001% or preferably |ess than 0.00008% of

chronosomal DNA or genomic . 34. A pharmaceuti cal

grade plasm d DNA conpositi that is substantially

free of detectable host cell RNA. 35. A pharnaceuti cal

gr adgeqingstbds MApampeas i TheodurgORasdpadallg dispachetl e 20-L. Flexboy™

RTINS SR RN TS —

proc&ln. mreﬁlﬂﬂtuﬂirfréﬁéﬁ bdmas3 6 pDRAPE0 FEsDe kL ;:@Jpexg@ad €orm > 95 % .

pl asm DI\lAco 0 a stanti al | &
e e CRIBIU SR AR PepBiES; 171 STt & amagd o5 20 and th cel
sturt) Radind €40 QBJ pHDS.@deth phoaam 'HlsmMoﬂMfIﬂ@,SllotﬂMI’EDTA 20 mM glucose and

cont ai nl abqut 0.00019%
the SRR IG FEZLE Cribniop. QOUBOGGLR LBl ot §pisi s results in thaved
blonﬁ@m\ﬁm pERk 8.+ 038. A pharmaceutical grade plasm d DNA

|t| on that |s substantially free of measurable
gg%?(?tﬁreﬁﬂﬁi“éirﬁor%‘ﬁi‘ys etggmlﬂn%ﬁ%/frsﬁﬁceut i cal grade

pl a&mﬁahms@m@qs itheh Cparfﬁr(ﬁiwr I Thie gl 1y8B:Sstdphia RofdpdseEWf fOmping the
., € tf oXi NS arnace a I
it ORI R PRI R0 heoBborcl Dok NPl 1M ¥bs (sotuon 52),

follmﬁmylasmmjnmhﬁsamtadt fbAIn mccsledbmbmgt | Ele| opntiupes @aiabtestep is to ensure

comBIS{ffﬁ%}{:,@flf %r@ &£ %a?ur? g}%e %éngr%c [%\I d ;gl tgi%@ %on of lysed cells is mixed

m—hmsowph seiutmg atseubf drilladoy ¥ pd’mmuxﬁ 9%’(@!5—2@{1 extid adilrtefirarcollection in a

S t . . i .
Chlﬂi(? %ﬂa%g% %palr t’ﬁl’e\"raédg%ign ?llzr %%ﬁfgﬁ Slgqgsggg g*alﬂé tpfe%rgll‘f)ftéegonctk 3 é@ﬁomw DNA,
RNA, ipteigtand KDSf or nul at i on and filling of vials with the

% {g;%, ?egﬁlﬁe %@Nﬁeﬁeﬁ dﬁ }(ﬂe ali?efr% I%{eh{éhgﬁn%bgﬁﬁ‘g 5 1 3°C for 2
fo 2¢ haﬂlthpldtiﬁgltmqeraed ﬁltql erethppugh & Bdnip|gaid riltdr e the bulk of precipitated
mardh L ol 20024 66 Aot s pol{AEn AR sREC OBl clarifcd

eln one or nbre o
lysa@m@mw@nﬁﬁm Ogttl@ﬁfsolleé P}@@Tllﬂ of mew tgn 9%8%so0l i d support

C O TR dnSdxBYn & Whr SRRy is! RGN |9ABInfed OFTHE Qﬂm%akeesolutlon 1s diluted with
naterlal por ous, super-porous or non-porous

puri g s e 5 GHRHSRID Gas H150 TS AT RE0UER O By er fler (3 pn
0.8 ;gﬁf dn¥ %aﬂ%t(y\ént afhoﬁfék&{aﬁ'ée aﬁﬂ ﬁ@ c%)umrﬁ' K@@Iﬁﬁm column packed with

kenes nes, arene m
11.03ohrereel BRI D T e 40716 AR mﬁ%ﬁ {The glsar bygge is loaded
ontolBd bcﬂalma@xcaomloags b@foridd g DiterC bafliel of Naol. 18heObull2 4f Edhtaminants

9, wherein o t he chrommt ography, steps is. .
ab P S PG, UL ER9GT iRy c T L g Ghpsrd s chted
withENAQN §pliRE aCAbb@Ta h(Sgina Pihys reqltiini an i chagk chromatography eluate having
protein liquid chromatography, or
am%c@?ﬁwﬁ a?@%%%@ﬁ‘?ﬁéu. d chronat ography. 47. The nethod
ac d‘(htsds rigjlookd dmtripléx a]fﬁaltmhrﬂzmhtogrilﬂlyo r Tiddelbape BOm the anion exchange

chromato‘gra%}a/ de 3P E Rlp w1Jch éﬁ) t?%tvloﬁuneg htr a s@?é&g r@g%%mm acetate (pH

In a an expan
4.2) containing 4.8 M NaCl and pumped through a friplex afﬁmty chromatography column equilibrated

with 50 mM sodium acetate (pH 4.5) containing 2 M NaCl. The column is 300 mm in diameter and
contains 10.0 L of THAC Sephacryl™ S-1000 gel (Amersham Biosciences; Piscataway, NJ). The

column is washed with a solution of 50 mM sodium acetate (pH 4.5) containing 1 M NaCl and



10

15

20

25

30

NN o GCO3001A SEQ LI STING L SEQUENCE LI STI NG <110>
CENTELI ON <120> Method for Purifyi ng Plasm d DNA

W i®82006ED3001A <150> PCT/ EP2004/ 011437 <151> PCT/EP2005/005213
2004-09-17 <150> US 60/563 , 008 <151> 2004-04-19 <160>
34 <170> Patentln version 3 % <210> 1 <211> 25 <212>
DNA <213> Artificial <220> 223> Synthetic
oIigonucIeotide <400> 1 gaggcttctt cttcttcttc ttctt 25

<2 . .
3 AT 0P g A 2R s n o e
afﬁrggag@gg@aramlgf eh@m:awgg ahigh plagmid eoncostratingy, <213>

QgtA;ﬁ}}ab%hotﬁé’ NhBGton %brgaﬁé%‘ﬁﬂh? OfibfGoIiAR0> The eluate of the affinity
chroma%oggra%gyg gﬁurgrg %adgluted with 3.6 volumes of a solution of 3.8 M ammonium sulfate in Tris
(pH 8.0). After filtration through a 0.45 pm filter, the filtrate is loaded at 60 cm/h onto a hydrophobic
interaction column (diameter 300 mm) packed with 9.0 L of Toyopearl® Butyl-650S resin (TosoH
corp., Grove City, OH). The column is washed with a solution of ammonium sulfate at about 240
mS/cm and NV1FGF is eluted with ammonium sulfate at 220 mS/cm. This results in an HIC eluate
free of relaxed forms.

According to a preferred embodiment, a further diafiltration step is performed. Standard,
commercially available diafiltration materials are suitable for use in this process, according to standard
techniques known in the art. A preferred diafiltration method is diafiltration using an ultrafiltration
membrane having a molecular weight cutoff in the range of 30,000 to 500,000, depending on the
plasmid size. This step of diafiltration allows for buffer exchange and concentration is then performed.
The eluate of step 12 is concentrated 3- to 4-fold by tangential flow filtration (membrane cut-off, 30
kDa) to a target concentration of about 2.5 to 3.0 mg/mL and the concentrate is buffer exchanged by
diafiltration at constant volume with 10 volumes of saline and adjusted to the target plasmid
concentration with saline. The NV1FGF concentration is calculated from the absorbance at 260 nm of
samples of concentrate. NVI1FGF solution is filtered through a 0.2 pm capsule filter and stored in
containers in a cold room at 2-8°C until further processing. This yields a purified concentrate with a
plasmid DNA concentration of supercoiled plasmid is around 70%, 75%, 80%, 85%, 90%, 95%, and
preferably 99%. The overall plasmid recovery with this process is at least 35%, 40%, 45%, 50.%, 55%,
60%, 65%, 70%, and 80%, with an average recovery of 60 %.

Example 15
The method of the above Example comprising an ion-exchange chromatography (AEC) step, a

triple helix affinity chromatography step (THAC), and a hydrophobic chromatography step (HIC)
results in a more purified plasmid DNA preparation are compared with previously known methods.
This new method has been compared to previously known methods and has resulted in pDNA
preparations having much lower amounts of genomic DNA, RNA, protein, and endotoxin. This is
reflected in Figure 3. These experiments show that AEC, THAC and HIC provide a surprisingly higher
purification yield comparing with some of the 2-step combinations for the effective removal of all
contaminants. Combination of these steps provide a clear synergy in terms of efficacy of separation of

plasmid DNA. from other biological materials and contaminants, such as protein and endotoxin, RNA
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<210> 4 <211> 19 <212> DNA <213> Arti fici a |l
Synt heti ¢ ol i gonucl eotide <400> 4 ttggtgtggt gggtgggtt
WA 008206332 5 <211> 19CGC03001A SEQ LI STI NG <212>PONMEP2005/005213
<213> Artifi cial <220> <223> synthetic
ol i gonucl eoti de <400> 5 cttzgggaag ggagaaagg 19 <210>
6 <211> 19 <212> DNA <213> ificial <220> <223>
Synt heti c ol i gonucl eoti de <400> 6 gaagggcttc cctctttcc

and %%fg&]@ﬁ%’t eﬁ <v‘t?elil1 gas %;?e cg Cut C lag}lﬁdﬁ%&ig%ﬁl{? s%gg%sglg steészc%mbmatlon ie.,

AEC:L/ZEHAQJZIE@S &cergdihg>to me Pepans iMpgAtia e@bleAritof fonm 9l obtam hlghly purified
pharmaceutically grade plasmid DNA, but also compositions of highly pure and fully supercoiled, of

more than 80%, 85%, 90%, 95% and more than 99% plasmid DNA.

Example 16
The method of the above Example, which comprises an ion-exchange chromatography step, a

triple helix affinity chromatography step, and a hydrophobic chromatography step for the preparation of
highly purified plasmid DNA preparation is compared to previously known methods. As shown in
Figure 4, the method according to the present invention surprisingly results in pDNA preparations
having much lower amounts of genomic DNA, RNA, protein, and endotoxin, in the range of the sub-
ppm. Also, as shown in Figure 4, the process of the present invention shows a product quality obtained

at up to 10g.
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<220> <223> Synthetic oligonucl eoti de <400> 8

agaaaaaaag ga 12 <210> 9 <211> 12 <212> DNA <213>
waeasflomsenl <220> <223> Synt heti c ol i gonucl eot PAEERD0Y005213

9 tetttttttc ct 12 <210> 10 <211> 14 <212> DNA <213>

Artificial <220> <223> syntpetic oligonucl eoti de <400>

10 aagaaaaaaa agaa 14GC0300 g SEQ LI STI NG <210> 11

<211> 14 <212> DNA <213> Artifi cial <220> <223>

Exééggggtic nucl eotide <400> 11 ttcttttttt tctt 14 <210>
1> 17 <212> DNA <213> Artificial <220> <223>
Synﬂ“h@ld}aglt@pcprgétﬁm(@p glsecriged iy Brpmple 14 is performed according the following

conditions: buffer for step a and for step b were used to determine the best conditions for:

iii) a first diafiltration (step a) against 12.5 to 13.0 votumes of 50 mM Tris/HCl, 150 mM NaCl, pH
7.4 (named buffer I), and

iv) Perform a second diafiltration of the retentate from step a) above (step b) against 3.0 to 3.5
volumes of saline excipient (150 mM NaCl).

This alternative diafiltration step according to the present invention efficiently and extensively
removes ammonium sulfate and EDTA extensively. Also, subsequent to this diafiltration steps,
appropriate target NaCl concentration around 150 mM and final Tris concentration between 400 M
and 1 mM are obtained. Examples of plasmid DNA formulations compositions are provided in the
Table 6 below, and

Table 6
Final concentration -
Species Active Pharmaceutical
1¥ diafiltration 2™ diafiltration
Ingredient
Ammonium sulfate 10 uM <1uM <1pM
EDTA 4 uM <1luM <1luM
Tris 50 mM 1.48 mM 740 uyM
NaCl 154 mM 154 mM 154 mM
Example 18

A technical batch of plasmid DNA NVIFGF API (active pharmaceutical ingredients) named
LS06 is manufactured according to Example 13 with the diafiltration process step described in Example
17. The eluate is first diafiltered at around 2 mg API /mL against about 13 volumes of buffer I and the
resulting retentate was diafiltered against about 3 volumes of saline excipient. The final retentate was
then filtered through a 0.2 pum filter and adjusted to 1 mg/mL. The final API (pH 7.24) was stored in a
Duran glass bottle at +5°C until DP manufacturing.
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aaaaaaggga ataaggg 17 <210> 13 <211> 58 <212> DNA
<213> Artificial <220> <223> Synthetic oligonucl eotide

W 4d810058 gat ccgaaga agaagaagaa gaagaagaag aageelyBP2Pas/005213
agaagaagaa gaagaagg 58 <210> 14 <211> 58 <212> DNA
<213> Artificial <220> <223> ?ynthetic ol i gonucl eot i de
<400> 14 aattccttct tcttcttc cttcttcttc ttcttcttct
tcttcttctt cttcttcg 58 <210> 15 <211> 51 <212> DNA

<213 5taifly isfuli i peffRRid oft Sedribtes DY NEGEKdr6d iAIDueRABUEE BStlds A&PT) as well
as 12%83]2@/%@2@ gseelg gri rilg &%g%%%%lggag%%a%ﬁ%g%g%ﬁg %xtent of both
dept¥iratiéd ki BpensctdHlREFARAOBAA seffled wasTHalMily dotctBBle$y 089! | After 90 days at
+25§(|? It}%gigg_l;llngt%nl a%c? th<e4o%gn>-ci:rlc?ﬂa}~igaatli%g ga é:sao L%gg ?a?rgp es 1w7ere<a élooq>uite low. The
depurination and open-circularization rates calculated from this study were <1 % per month (Fig 8).

This study demonstrated that the stability profile of plasmid DNA NV1FGF is very stable in the
formulation of the present invention wherein the pH values is maintain at around 7 to 7.5. While the
depurination rate and plasmid nicking rates are generally strongly accelerated at +25°C, the Applicant
has showed that the plasmid DNA stay stable in an non-degraded form for a long period of time even at
RT.

The specification should be understood in light of the teachings of the references cited within
the specification. The embodiments within the specification provide an illustration of embodiments of
the invention and should not be construed to limit the scope of the invention. The skilled artisan readily
recognizes that many other embodiments are encompassed by the invention. All publications and
patents cited in this disclosure are incorporated by reference in their entirety. To the extent the material
incorporated by reference contradicts or is inconsistent with this specification, the specification will
supercede any such material. The citation of any references herein is not an admission that such
references are prior art to the present invention.

Unless otherwise indicated, all numbers expressing quantities of ingredients, reaction
conditions, and so forth used in the specification, including claims, are to be understood as being
modified in all instances by the term “about.” Accordingly, unless otherwise indicated to the contrary,
the numerical parameters are approximations and may vary depending upon the desired properties
sought to be obtained by the present invention. At the very least, and not as an attempt to limit the
application of the doctrine of equivalents to the scope of the claims, each numerical parameter should
be construed in light of the number of significant digits and ordinary rounding approaches.

Unless otherwise indicated, the term “at least” preceding a series of elements is to be
understood to refer to every element in the series. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents to the specific embodiments of

the invention described herein. Such equivalents are intended to be encompassed by the following

claims.
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<212> DNA <213> Artificial <220> <223> synthetic
ol i gonucl eoti de <400> 17 ccgaattctg gggaccaaag cagtttc
WQ@70082046#2 18 <211> 27 <212> DNA <213> Arti fi ci BET/ERR05/005213
<223> Synthetic oligonucl eoti de <400> 18 ccaagcttca
ctgttcacga cgggtgt 27 <210> 19 <211> 25 <212> DNA
<213> Artificial <220> <22355%-net hyl cyt osi ne <400> 19
gaggcttctt cttcttcttc ttctt 25 <210> 20 <211> 48 <212>
DNA <213> Artificial <220> <223> Synthetic
RErEléﬁgﬁgleotide <400> 20 ggaggaggag gaggaggagg
gydaygayga ggaggaggag gaggagga 48 <210> 21 <211> 50
<212> DNA <213> Arti fici al <220>

Patents:

WO 98/00815 (utilization of T [Tee], Pasteur Mérieux Sérums et Vaccins [Sera and Vaccines])

WO 96/02658, A.L. Lee et al., 4 Method for Large Scale Plasmid Purification (1996).

WO 97/23601, N.C. Wan et al., Method for Lysing Cells (1997).

WO 99/29832, D.S. McNeilly, Method for purifying plasmid DNA and plasmid DNA
substantially free of genomic DNA (1999).

U.S. Patent No. 6,214,568, D.S. McNeilly Method for purifying plasmid DNA and plasmid
DNA substantially fiee of genomic DNA (2001).

Publications:

H.C. Birnboim and J. Doly, 4 rapid alkaline extraction procedure for screening recombinant
plasmid DNA Nucleic Acid Research 7(6):1513-1523 (1979).

D. Stephenson, F. Norman and R.H. Cumming, Shear thickening of DNA in SDS lysates
Bioseparation 3:285-289 (1993).

M.S. Levy, L.A.S. Ciccolini, S.S.S. Yim, J.T. Tsai, N. Titchener-Hooker, P. Ayazi Shamlou
and P. Dunnill, The effects of material properties and fluid flow intensity on plasmid DNA recovery
during cell lysis Chemical Engineering Science 54:3171-3178 (1999).
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<223> Synthetic oligonucl eoti de <400> 21 gagagagaga
gagagagaga gagagagaga gagagagaga gagagagaga 50 <210>
WQ@20082d0532 58GC03001A SEQ LI STI NG <212> DNA <21BCT/BP100$/005213
cial <220> <223> Synthetic oligonucl eotide <400> 22
gat ccgagag agagagagag agagagagag agagagagag agagagagag
agagaggg 58 <210> 23 <211> <212> DNA <213> Arti fic
ia | <220> <223> Synthetic oligonucl eoti de <400> 23
WE @aitngcctct ctctctctct ctctctectet ctcectectectet ctctcectcetcet
ctctctcg 58 <210> 24 <211> 58 <212> DNA <213>
Artificial <220> <223> Synthetic oligonucl eoti de <400>

1. 24 A0REH6Q B8 GGepaGeR @ JigHmcadiod 0aadaglaghid galggadenposition  comprising
o PSSR TR e e A e
lysiseAd e cAbmaabries tutgencmic ONA bisheat embedtbg @n indtidl exitaciddn or filtration;
and &grteg etr Sgr o(r:mi(r:ltg %tcltee%ggvosc%romatography steps, one being a triplex helix chromatography
step and the second selected from among anion exchange chromatography, gel permeation
chromatography, and hydrophobic interaction chromatography, wherein the composition prepared has
less than about 0.0001% host cell genomic DNA. contamination.

2. The method of claim 1, wherein the at least two chromatography steps comprise three steps
performed in the following order: anion exchange chromatography, triple helix affinity

chromatography, and hydrophobic interaction chromatography.

3. The method of claim 1, wherein the first chromatography step performed is preceded by a lysate
filtration.

4. The method of claim 1, wherein the first chromatography step performed is preceded by
flocculate removal.

5. The method of claim 1, wherein the composition has less than about 0.0001% host cell RNA
contaminant.

6. The method of claim 1, wherein the composition has less than about 0.0001% host cell protein
contaminant.

7. The method of claim 5, wherein the composition has less than about 0.0001% host cell protein
contamination,

8. The method of claim 1, wherein the composition has less than about 0.1 EU/mg endotoxin.

9. The method of claim 7, wherein the composition has less than about 0.1 EU/mg endotoxin.

10. The method of claim 1 or 2 , wherein the composition has less than or about 0.1 EU/mg

endotoxin, less than or about 0.00008% host cell protein contaminant, less than or about 0.00008% host
cell RNA contaminant, and less than or about 0.00008% host cell genomic DNA contaminant.

11. The method of claim 2, wherein the composition has less than or about 0.00005% host cell
genomic DNA contaminant.

12. The method of claim 2, wherein the composition has less than or about 0.00008% host cell
genomic DNA contaminant.

13. The method of claim 1 or 2, wherein the composition has less than or about 0.1 EU/mg

endotoxin, and less than or about 0.00005% host cell protein contaminant.
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<210> 26 <211> 50 <212> DNA <213> Artificial <220>
<223> Synthetic oligonucl eoti de <400> 26 ggagaggagg

wW@uagyHEgya ggaggaggag gaggaggagg aggaggagga SPCHERINS/005213
27 <211> 25 <212> DNA <213> Artificial <220> <223>
Synt hetic ol igonucl eotide <4Q0> 27 aat gcctcct
cctcctcctec ctecet 25GC03001A Q LI STI NG <210> 28 <211>
26 <212> DNA <213> Artifi cial <220> <223> Synthetic

14. Ol rQORUGLEO! dlﬁﬁ 1§4Qzﬁere13 8h ilﬁ&pﬁas qds§ tiah F 6Bouc0.00002% host cell
26 <210> 29 <2115 > Artificial <220>

RNAp RSy tides dhap py ﬁ’ew&cqogﬂ%ﬁ% st @H@e@% Dyarcergaags

15. 202R03RGBA oY IRGRA0GAY AREHAGRAGMpegaaIRAJes thaagastotgs.] EU/mg
endo?og)(ma gr%tlgsts th6ag or< ab%19t>0 O% 029 /2 &ost ceﬁqlNA contaminant.
16. The method of claim 1 or 2, wherein the composition has less than or about 0.1 EU/mg
endotoxin, and less than or about 0.00005% host cell protein contaminant.
17. The method of claim 1 or 2, wherein the composition has not more than 0.00002% host cell
RNA contaminant, and not more than 0.00005% host cell protein contaminant.
18. The method of one of claims 1-17, which is amenable to scale-up for large-scale manufacture.
19. A plasmid DNA composition prepared by the method of any of claims 1-18.
20. The plasmid DNA composition of claim 19, further comprising at least one polymer for
improving plasmid DNA transfer into a cell.
21. The plasmid DNA composition of claim 19, further comprising a pharmaceutically acceptable
vehicle or excipient.
22. The plasmid DNA composition of claim 19, formulated for delivery by injection, intravenous
injection, intramuscular injection, intratumoral injection, small particle bombardment, or topical
application to a tissue.
23. The plasmid DNA composition of claim 19, wherein the plasmid DNA is substantially in the
form of supercoiled closed circle DNA.
24, A method for the large scale manufacturing of highly pure plasmid DNA, wherein plasmid-
containing host cells are lysed by alkaline lysis through a continuous laminar flow, the resulting extract
is neutralized, and the plasmid DNA in the extract isolated by a first anion exchange chromatography
step, a triple helix affinity chromatography step, and followed by a hydrophobic interaction
chromatography step.
25. A method for the production and purification of pharmaceutical grade plasmid DNA comprising
the steps of a) producing cells containing plasmid DNA, b) preparing a lysate of the cells containing
plasmid DNA by disrupting the cells by a method of continuous alkaline lysis, c) concentrating the
lysed cell extract by precipitation, d) performing an anion exchange chromatography step, e)
performing a triple helix chromatography step, f) performing a hydrophobic interaction chromatography
step, and g) optionally performing a diafiltration step or buffer exchange step.
26. The method of claim 24 or 25, wherein the purified plasmid DNA is present in a solution with
less than or about 0.1 EU/mg endotoxin, less than or about 0.00005% host cell protein contaminant, less
than or about 0.00002% host cell RNA contaminant, and less than or about 0.00008% host cell genomic

DNA contaminant.
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<212> DNA <213> Artificial <220> <223> Synthetic
ol i gonucl eoti de <400> 30 gatcagatct gcagttcttc

WO t@snewssrt tcttcttcectt cttcttcecttc ttcttcecttct GECT/EP100:005213
66 <210> 31 <211> 21 <212> DNA <213> Artificial <220>
<223> Synthetic oligonucl eotjde <400> 31 acagtcat aa
gtgcggcgac g 21 <210> 32 <21 39 <212> DNA <213>
Artificial <220> <223> Synthetic oligonucl eoti de <400>

2 SRR, OIS AP R0 v

passitg tthefsplutier thropglopgridifigrordymughatdepth diltragjomuc| eot i de <400>

33 1 . . . >
28. Dh&ﬁ%%%%@tg%a@iﬂly 1@?%?12&%%994 & Z1ArRd-3mptsifla dizfilk &ion 4B Ater the last
chromatography step.

29.  The method of claim 28, wherein the diafiltration step results in an appropriate salt, buffer, and
pH values for a final composition useful in preparing a pharmaceutical composition.

30. A pharmaceutical grade plasmid DNA composition comprising sub-ppm (< 0.00001 %) host
cell gDNA, RNA, and protein contaminants.

31. A pharmaceutical grade plasmid DNA composition that is essentially free of detectable gDNA,
RNA, and protein contaminants.

32. A pharmaceutical grade plasmid DNA composition that is substantially free of detectable
bacterial host chromosomal DNA.

33. A pharmaceutical grade plasmid DNA composition comprising less than about 0.01%, or less
than about 0.001%, or less than about 0.0001%, or preferably less than 0.00008% of chromosomal
DNA or genomic DNA.

34. A pharmaceutical grade plasmid DNA composition that is substantially free of detectable host
cell RNA.

35. A pharmaceutical grade plasmid DNA composition comprising less than about 0.01%, or less
than 0.001%, and preferably less than 0.0001%, or preferably less than 0.00002% of host cell RNA
contaminants.

36. A pharmaceutical grade plasmid DNA composition that is substantially free of detectable host
cell protein contaminants.

37. A pharmaceutical grade plasmid DNA composition containing less than about 0.0001%, and
most preferably less than 0.00005% host cell protein contaminants.

38. A pharmaceutical grade plasmid DNA composition that is substantially free of measurable
endotoxin contaminants.

39. A pharmaceutical grade plasmid DNA composition comprising less than 0.1 EU/mg endotoxins.
40. A pharmaceutical grade plasmid DNA composition as claimed in one of claims 30-39,
comprising plasmid DNA in substantially supercoiled form.

41. A pharmaceutical grade plasmid DNA composition as claimed in one of claims 30-39,
comprising about or more than 99% of closed circular form plasmid DNA.

42. The method of any one of claims 1 to 18, further comprising a step of sterile filtration,
formulation and filling of vials with the purified plasmid DNA.

43, A vial of purified plasmid DNA obtained by the method of claim 42.
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agaaaaaaaa ga 12
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44, A vial of claim 43, wherein the purified plasmid DNA is a plasmid designated NV1FGF.
45. The method according to any one of claims 1 to 18, wherein one or more of the chromatography
steps is performed on a solid support comprising any organic, inorganic or composite material, porous,
super-porous or non-porous support, suitable for chromatographic separations, which is derivatised with
poly(alkene glycols), alkanes, alkenes, alkynes, arenes or other molecules that confer a hydrophobic
character to the support.
46. The method according to any one of claims 1 to 18 or 24 to 29, wherein one or more of the
chromatography steps is performed as displacement chromatography, simulated moving bed
chromatography, continuous bed chromatography, fast protein liquid chromatography, or high
performance liquid chromatography.

47.  The method according of any of claims 1 to 18 or 24 to 29, wherein hydrophobic interaction

chromatography is carried out in a fixed bed or an expanded bed.



