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further enconpasses a nethod of producing and isol ating

hi gMoyodbdsii ed plasmd DNA that is essentially free

of contaninants and thus i s pharnaceutical grag&TPidR/00s213
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ne means relating to or containing an alkali or base; having a pH greater than 7.

Continuous means not interrupted, having no interruption.
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feeding process in fed-batch fernentation are desi gned

to prevent deleterious effects on plasmd quality. One

i nportant aspect of the nethod according to the present
invention is cell lysis. Thus, the 30 present

i nventi on enconpasses a process for producing and
isolating highly purified plasm d DNA t hat




includes the step of cells lysis in which there is (a)

a neans for turbulent flowto rapidly mx a cell
suswenssAsfsol ution | in Figure 1) with a solutio

that lyses cells (solution 2 in Figure 1); an]ojlcf"ﬁ]}z“(!i’“‘”m
means for lamnar flow to permt I ncubating a mxture

formed in (a) w thout subst ant i14l agitation, WO

2005/ 100542 PCT/ EP2005/ 005213 14 wherein the m xture

f orwhedinitie nfietre fdraASn faf DERsUHRR IBRRS b Arbdidd I 80 the e @Wror 1aminar
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to increase  contact tine of mxed fluids, but that
nmet hod does not nmake use of m xing i nduced by passage

t hrabegh the tube. Table | herein bel ow shows variation
of paraneters B la, Blb, B2 of the nmeans for turbulent
flow lamnpar flow, and turbulent flow, respectively,
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I nj ector vvi%)h ﬁges instead of a T, which permts
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s. The initial efficiency of mixing results in even greater e ciency in the seconds that follow, since

dil AretS e??g\g’tbﬁ & ©hide3 Rifige |3 tPo FeWROSO /AN 42% |t o
o

this fluid does not yet have viscoelastic properties and the mixing realized by the small diameter tube i is

very efficient. In conirast, when a T tube is used for mixing, the initial mixing is only moderate while



tanks. The initial efficiency of mxing results in even
greater efficiency in the seconds that follow, since

t hwo Roduioeb4zioes not yet have vi scoel asti c pr ®E@/EP20e3005213
and the mxing realized by the small dianmeter tube is

30 very efficient. In contrastys when a T tube is used

for mxing, the initial mxing is only noderate while

WO 2005/ 100542 PCTI EP2005/ 005213 15 the fluid becones
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25 i mriag ery bf minimizet asidthe sebytion mry be@tl@fed & “aw@ttcehmﬂ wrhvbm as much as

i n@kmises] the b hdnﬁﬂﬁﬁeax@ afart d&&s ttlhhb@voﬂl@'oﬁﬁmﬁsb GRBBdnY @SNA. In one

Puﬁen of ther npresent gge%tlctgl:: a{rcgsec)nﬁlact lm% (r)]fs ag(?ll_lp?tc%er%um a%&imdvze rm¥1 ang) preferably

t h<sft1 9| 2l9tSFColﬁ suffigignt] tosqgimpiete dhe cpll brpie awgk tp [dpnaiesituelpit acnds During the
f | abhAgatidhl piatOthEMASEodk of thd TRidfid I@MNnADEENkiSe ddW dalsiBiér SDS and sodium
dro%dthe Qmﬂqgeaﬁ%gtéon phase. At the exit from this
€, ons 1 and 2 are honogeni zed, and the lysis
of cel rfbe Wteélwg plasies ol thy r&FttﬂbzaﬂWelumﬁugfém 1yigad vith g tYumiger called
t hem Iﬂ&&&ﬁﬁodﬁrﬁbﬁﬂiﬂ@ﬁ p&seﬁﬁﬁ@ﬁtﬁm tiktagside Biahbiyr oOfhe miﬁlzbr tsafog&m to 15

di amet er {iq re 1 i ch % |s of H@
1 b d
fortation of ﬁe VISCO g &% arungd roecurs™ smd??ﬁmaaume

ph&ge aboutyEmp tsktiehg pﬁ%ﬁﬂﬂ?&‘eﬂt Fhewptiﬁ Qfetae Arexer Fpeﬂlswlfmrmm(<rﬂa§¢c) and
be allowed to "rest" to limt turbul ence as nuch as
possible in order to mnimze any shear stress that
woul d ot herwi se fragment gDNA. In one enbodi nent of
the present invention, a contact tinme of about 1 to 3
mn, around 2 mn, and preferably of 1 mn 20 sec is
sufficient to conplete the cell lysis and to denature
nucl eic acids. During the denaturation phase, the flow
node of the fluid is |am nar, pronoting slow diffusion
of SDS and sodi um 30 hydroxi de toward cel |l ul ar
conponent s.



5

10

15

20

25

30

The | ysate thus obtained and the neutralization

solution 3 is then mxed with a Y mxer called M. In
onwoengsadisseent of the present invention, thePCnEPWES/005213

di aneter of the Y mxer is around 4 to 15 nun, or

around 6 to 10 nm and may be4gf around 6mm or around

10 mm The small dianmeter tube (&z., about 6 nmmtube)

is positioned at the outlet of the Y mxer to allow for
aqﬁgﬂlvi wixing eidho lysais oyitholugions Theusudizactrtop B oins r@lgn i18a hagvesting
ef th@C tDues Lféixﬁ(dlif@orof'apid]?eoWeMﬁgathﬁpH\li[nHﬂibesSﬂﬂcwlajte&Bmﬁmon@ formation of
n s s .t cte vestin
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Fleolaﬁm 2lﬁer gﬂ%ﬁg dFa§v1 é%g%%u%uﬂ § J&Jo%eaeg?% ct Ith@%onltx mrc]nés lysis (CL) system.
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cont anirRamdtisd off e peefei@itiof cdba el 6 139 afii bl o cell (B4 Péskaryotic or

0 ne%.{ca?y %r IIW\JIP%;C rélgcgdk;cg 8/smg|é g.luho zli‘lssl'ell%a¥1n%§e51 eg‘ asrm¥ éf\lﬁ IRom target cells

adape subﬁ%%entbm%féé é@gpreﬁrml erppadiveset B methe q§ Fhe grevent invention is used to
| NysRRést @1k GREnBEpI4HRE otdeate)pBEniaNY type of cell i.e.,

pr okar ¥f1) (ﬁ%rof cHi Fx@ouy gﬁ(fghnl léffsi.(s) rs’ceg oy c|o Inﬁ1 o = re%elfn? 1n|}ﬁ3nt1£>r9 may be
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t a%eé@@ewl oplls harmte‘i! %onbéfegrwgt@q trbin Ipay bysuErP Y g @ biomess gf cells that have
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n‘&)ﬁtl@ﬁry g, Hvathnediion ceRbdnsion ar vipskatielyI100@g dry weight per liter, and

Hm%g%&q&%gnd?“mégpm%%rbeen grown to a biomass of cells

ached stationary phase and are
t hus i ﬁn@;@p@m@m gpecf dhktipvertion Blhighly hjtioguplagphid PNiAtcempositions and
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p i F gr n%n?lgﬁgﬁroé\ﬁedz an9 1sgat9<{ I:XI tkha meglhg{ ofgﬁerin\!ehgo%dn{aﬁlg gery low levels, i.e..
i rm@rpﬁramrlhoaﬁs@w ofwntmemnw@momﬁl PYANRYM protpinyr 4nfl jeedgtoxins, and
pI oaﬁmlsdn@n%mssamp@mai Folin Hladiiiel DNKOTE}h;ﬂJsREﬁIQWA lpfaalcegscaaang to the
mve IPon 13D%uﬁiggﬁ[ )}Juntg fgrnusse FrJers %CHCGCP lasrrm? yagelg tﬁer%)e/ bAs no¥ed a[)]ove a
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t hq% I Qc\él%nztgl oa% %%?ntng [ﬂf \écaem:{:}; mon caré ﬁ?m I’rflts)és % afrmé%&PAaM%on that
prcemt@mﬁess prefabet @S ‘Gar tess thaalrﬁ)d)01°wn4 erfagblnissstthap 00PN &keor preferably
circular formplasm d DNA. The plasm d DNA produced
according to the invention is of sufficient purity for
use research and pl asm d-based t herapy. As noted above,

a pharmaceutical grade plasm d DNA conposition of the

i nvention can, in one aspect, be defined by a purity

|l evel with respect to one or nore typical contam nants,
such as host cell contam nants.



30 Accordingly, a pharmaceutical grade plasm d DNA
conposition of the invention can be a conposition that
comaionzloenazt he | evel of one part per milli OrPCOrEPROSN06213
0.0001 % i.e. < 0.0001 ng per 100 ng of plasm d DNA)

or less of genom c DNA, RNA, ayd/or protein

contam nants. Mre precisely, pharmaceutical grade

pl asm d DNA conposition can conprise a plasm d DNA

pr EpFaia §-§0%h é<t 0.0008f: diens 00¥YE mehpsh 1efhe of PlagridPNA) of host cell
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pa I cu fiar maceu
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C 0 &b Br%norcpo%{ Sthar c fﬁ%raaﬁyz sleepstdr OlTnac%yTsnPe(a can em lay mnary phases,

rovi ng gene rans
t r dipiepeaent] diropatgsreRby |me@PdSof1§dﬁP%wpvmawbe&rfW aesfferceontinuous bed
L helmat bogsemd tihadditow,emy loﬁmorCr@crmh bf ﬁv\lﬁ stte;ﬁa)_r Y&Bni@its fjaﬁ gﬁ%ley high
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30 ﬁ ék%&%Mgmégu%§g$QR$§g&ﬁglt|onal chr omat ogr aphy
t ec h ni die; the rshﬁth%irﬂi [theyinvgition (qFiPEses Pyyifigation feps firiclyding triple helix affinity
pUdht&ﬂaﬁQ‘ﬁth Nyitht € ASther stept of| B Skchakke Eﬂi’r&n@d’gdipl@r arﬁeﬁfthet tﬁﬁy include
tion . schem
o DR PR S o S8 R B BB ngeihy i BT g
one or nore of ion exchange chromatography, hydrophobic
i nteraction chromat ography, and gel perneation or size
excl usi on chromat ography. O her techni ques incl ude
hydr oxyapatite (type | and I1) 25 chromatography,
reversed phase, and affinity chromatography. Any
avai |l abl e affinity chromatography protocol involving
nucl ei ¢ acid separation can be adapted for use. The
ani on exchange chromatography or any one or nore of
t he ot her chromat ography steps or techni ques used can
enpl oy stationary phases, displacenent chromatography
nmet hods, sinul ated noving bed technol ogy, and/or
conti nuous bed




colums or systens. In addition, any one or nore of the
steps or techni ques can enploy high 30 perfornmance
chmamatsagesaphy techni ques or systens. Thus, trce/Embinoskis

of the invention conprises purification steps including
triple helix affinity chromatggraphy with a further

step of ion exchange chromat ography and further may

i nclude hydrophobic interaction chromatography or ge
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105 /5@e Aaeng meéowgaaeaomqwrmgmwwmeqriqtu@mgwssrequme-smded DNA,
an alsgqs@ﬁe dofapdsing @INEr par® B tBY K8 quiice &' ttﬁ&@c&Mé&GGMGAAAGG-s' (SEQ ID NO:

E a I‘5 rgsglj.\t f th%‘l B r%rpcﬁ rep[‘lcagclmnof %‘f corhe;ﬁ)as%lg %%,\!ﬁz rr]nag §?]Fﬂlélgxr%§ S glrethg case, the

uril ne- lneT
ol Pb@ﬁl&w@é fqnalé& the ajipdbietix e«fsseﬁsesr e Frguence] BHCAAGEIGOFEECUATIITCC 3"

t hesse Mataibghnd btmmaﬁa&ém@ﬂl’é@mﬁmb B2 t6H d3fb1d 1IREHE Q\Rscribed by Beal and

15""“*5@“95%""? ok S8 o 1 B g T Ol Acks s
’I‘ %}P a7 '6?8&}5 nThﬁée%lﬁnCP ﬁ'&%@@f\mﬁé' 0B IPaNG: Dhe the plasmld
I I mwziﬂlahtyrﬂeee oA G-/ RIEn:h QRS REr AQETRY fE AT 1@92“@9 504-508) may
sequengesihatural Iy present in a double- stranded’ DNA,
a sequence conprising all or part of the sequence
5' - CTTOCGARGEREANAGS. Which(c8Hoy tHplNGiruchEds with s tmtar ¢ligonucleotides

20t hBave béeg lidantifikd lhaﬁlglhﬁéﬁx’ejﬂxeatleﬁ oprlasﬁﬂL icolPd @ssmlldasgf-%rﬁhs PFER. pcor

hi onucl eot.i de
f oF mn Q'?més Twrth l%ona{s h3d esgéeé’h‘faﬂ%‘ N Calia described US

Mk&i&ﬂ’q ﬁﬁ& @3”31 eSEOPIafni¢dQontE) a 1Zmer Hointyehsine sequence
aI EEAGIM.QAMA@SA h)e(sEmDNd aﬂeléﬁ)péafu §3gn OOUDREAL Iﬁerl'alns)émpt 3Rolved in

g e e e
25 ( I\ﬁﬁféf“éfP @ithdfe 3 mReeemp emgw SAGTTEITICERBEFEQ ThlOs Balighmeleotide.

5' THEAABARCIAAGH 30nta(u§EQ | Rnl¥rind ) stRfcht e R4 ag8d de etmve bases

cl | - I en et al. ocC.
Repr oL AGLIBED @RI {B ey Shiye i St ot 1 oriein
meRRlicei A BCOBG pYckrpkd ehtle 1 Pariyaltic ée@fd@ndésl 9%t THis seqaincé Hrnma stable
{ ririplbsestruGiirs WBK 16 @Smu cbﬁpla%ﬁjy%ug&ﬁcléaﬁdegsoﬁﬂﬁ*r%ﬁ%ﬁ 374850 D

hay, en ntlfled i.n ori catio

30 pl as mPg E‘ﬁ reRgnafs) plisguely desrﬁ géﬁﬁ@%c%%%l Ds NPy and
ar%TEq:mWﬁh(%&w@ tNQjH&I effisfentyyi andofperifiqlly dagel Qivirantbective
arcﬁmplﬁlﬁdafaxy&l‘:@aqc&&&@téd bﬁﬁln ﬂakgong&Q@ ﬁpﬂ(ﬂ%@g elﬁigrdCoHSSI orl or PCOR (oriy).

2 O[Q%e{cg'g]sﬁélle non-canomcal %? fi! %ll%% d%—;%\s% tu)a !:0?1@)%@ qeﬁbN@tmn of the

onnpurln seque
8f“ﬂﬁ®%%ﬁ“%pstrean1of the RNA-11 transcript involved in
plasmd replication (Lacatena et al., 1981, Nature,

294, 623). This sequence forns a stable triplex 25
structure with the 12-mer conpl enentary

5 -TCTfTfTITCCT-3' (SEQ I D NO 9) oligonucleotide_  The
pCOR backbone contains a honopurine stretch of 14 non
repetitive bases
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(5" - AAGAAAAAAAAGAA-3') (SEQ ID NO 10) located in the
A+T-rich segnent of the y origin replicon of pCOR
(Lwochrsneosizet al ., 1996, Nucl ei c Aci ds Res., PRUEPZOGBBI213
This sequence forns a stable triplex structure with

the 14-nmer conpl enentary ol iggfucl eoti de

5 -TTCTTTTTTTTCIT-3" (SEQ ID 30 NO 11). The

correspondi ng oligonucleotides 5 -TCITTTTTTCCT-3" (SEQ

| D NO Thgyseaphan oligonvgiyatifrepabie of foyie Striple Sety With agegvprps present in an
efoﬁgm: besilikafion otk Bve€ pdnk @&bﬂeyaltyaﬁ@ﬁhgebda edrice 1t @ApS GtpbsdiBle, with the

l oﬁ gc?{l]ctle%ﬁ% 13 53 g Hﬁghﬁ'% & ‘rt%{ugéjthcy\éah%n %Pr@llah‘@ 019 Br@mg tnarker gene.

I on of
& rece itds ngt ff"r@qsséfyr‘i‘bﬁ“lé@ﬁ*t?rﬂaé%lﬁ or thq daablecsrﬂé@BN @*%‘*Fj toa%woratean
r esigtiil specificeqphetst. dest abi | i zation of the triplex

struct e, ggg@g%gg%ﬁé%eg%@qugq PRS2 A%, TS5 some

of an o capa or m ng triple helix
winiFaighes @gy berieleratpt ebesst thF FRauepce OBih? @‘}gﬂ"“é‘?"t&d% piditeeAtqree Rypsent in
a tiraDkar p@ﬁ/med ItlSeyeﬁqD aot dkiddytoathsapeageous, ofSiaffify. | t The sequence
C

ou rE./?AI AAaAn ﬂé&?ﬁt = &é}:d ]BGNO %S Al 5846 rn?tgpﬁl gI_E Btldct%gase Ee‘l)le may be
r @511%0&%& .%ﬁllsOqases@P &m&? u@t@ﬁ g P°1Hé1ﬁ&eeseﬂ‘te““resmﬂﬁ &g recognized by a
N@CRRS af fie thidd BEdd, fitereby @rfihAs GFTA Giplet WigchOio ishlable Shénamdied by two
DR, {9181% ﬁ&!ssﬂnget &F‘iﬁ&ﬂ& &?%F%”n %z@ f icial specific

sequen ntar sequences

are pr%q“%“?lfl%a’ a partiquigr Efﬁfd’é%?to%ﬁ Oh&%wé%lﬁs ofg %@atm%?recompme the
msalnalteqhemn, iR Yeqbéncd (TR batheadqubet (UFE)), it REcHSEEAaneRr Bivetnhand 15
o'ldcﬂg u Iggéécggogcﬁ%ﬂatg%gsé %%gal“lsg{ﬁgn%esgﬁ’ & %E ((}'12 or t((lzllfl' ),,D% Applicant

provi 00 gre at

afifovad: ffgﬁffecrﬁ t G piidipRtian vigd warAp(nmaed by b pRAmES Gin the gliggnycfotide.

NG} patid)larpes Sifo@h in ExBmglO1® the. putidhtion (ibld Inaeds@NasLhe aigehutReyiddi@ntains

19@&@? %‘tom Jéeg[ is !JdaergtDAdS[ha‘t" ﬁl% %h gﬂgo’t;dmm%\)aﬂ% &%BB Jllrgnne éCCT),
urine sequence mayg e recogni ze guanl

oKC"f)ﬁ‘é( W strand, thereby formng a G*TA tri pI et

vvh| ch Tkt oligsmsleaiab esewamefnkt&ﬂkcadlp&ayﬂ df WanodiFeddatuirdl b4sdsPdr Shemically

I&o? %%J I ng garrtlcﬁllar t 43 | o??&gggoﬁ ogmy ]ag‘?agm%eﬁl."llsly %§sge%s_ %gr%“') ‘chemical

Accor | cCular e
0 |ﬂ10@8??e@15 é‘&f’liné $aregfane e of i pRiveop AEIg) FptIGasee Of Fretfinity for the specific
S GEKRIBS &0 (chGI Fased. tNgorBEEHENS @6 Glderstotd td MEanSMY WAKRE Quccession of

( Cﬂ\ITe)o&des v&}hﬂ Lgxlc?er né 3. n?nﬁﬁkﬁgr? §Che Q(%fbl%’g gﬂp :“.heapixg oil‘ %a.kir:llgisit more

i ncl usi ve. pecl a advanta eou
s &en de guc]@ifse% hAén‘i“? @@Slele’modlﬁefﬁone @hsanacleowﬁephp@bqrw@% which are
S hgamelof forMing trfpR Gikliced WidDNAV oLt h1f NGdlid Adiis R 19I94y\@$3322-3330), as

I nf fl lgse{;‘%gl%rlpc)ﬁdésg)%ssgsqg%iﬁgmagltaégr }ngtfl};l;ndgspg(%nﬁtg %Pe%‘% ﬁfl %uccn et al, J.

pur I
y |Aezq Ehqm 890e AWSLLAAZT- T/ 57 Y P“gIéWH‘EF‘é dt i e wmleép ¥5g oligonucleotides
f eymfem@ybvms b B®ers bf nucBotldasgi@NiGH 406 Gorh Midille Heli@s with DNA (Le Doan et al,,

? 0 u&c&u%oréésde@ ’/(é_l_%% hﬁ4§ 'P/g(%n BA%%}H& al'ﬂf(ﬁ%c%ﬁ lrjlg tg%{ eleton is the
u@@zﬂp}ﬁﬁyﬂdbté it W@P{anepéeo Hﬁé‘&é’d ISFILGRTTGe) PW@GHW@% #1%%1 described by
b &30 aid ccﬁagwmaaéldeyohgmekbd‘nuce GbrmihflesPially ftdblediple Helt@s with DNA (J.

cgf | 5%9 L icﬁgg H§y31§§1¥ 1 %Fgeul%l:rhﬂ?rgg S%m%g St%& d%catur)ns of the

I ons réesi st ance
| tSlseleES’Pd’t‘ee‘é? ?fdﬁ‘“&‘@}ﬁf“ﬁ%?t Och%mé@éfé@se BPsPhediester ¢ip- mmyndff&lene Curr.
the specific sequence, to be increased.

A igonucleotide is al so understood to nean any |i nked
successi on of nucl eosi des whi ch has undergone a

nodi fication of the skeleton wth the aimof making it
nore 25 resistant to nucl eases. Anbng possi bl e

nodi fi cati ons, oligonucl eotide phosphorothi oates, which
are
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capable of formng triple helices with DNA ( Xodo et

al ., Nucleic Acids Res., 1994, 22 3322-3330), as well

as wi logonosab eot i des possessing fornmacetal oOr per/EP200s/005213
met hyl phosphonat e skel etons (Matteucci et al. Am

Chem Soc., 1991, 113 7767- 776§4) may be rrentl oned. It

is also p035|ble to use oligonucl eoti des synthesized

with a anonmers of nucl eotides, which also formtriple
hePpiviersStact BioDNIES, $148-3 B hmayedso &¢ mentid@d Nustlyeine ph%ﬁphd’ﬁs-based skeleton

Reﬁay,be 1e%ﬁged b} 5;;01%&619 skZth@Qas ‘i ﬁ@%t SE?Ede rimcﬁje g alcslﬁsztv&h%ﬂ ca?'n als? E)rm friple

dat
Nies ORRtR oh e ST O | abe 1T 09 K o ATl 1 Specnoss, 115
by647’(§t§83)z Aoy AgrdniGhrensed whvieeh, @IlNBNG@(dec@c&ﬂhdﬁlcEﬁtghﬁﬂ&le Proc. Natl.

e o AR 06 i

other nodifications of the skeleton, the use of
r i bonud@hetbymiged thedlfird2tranOmapdlivyHe réphogiey a pmﬂﬁﬂhﬁxﬂi ®ifé¢tahereases the

et Bfinit) SHNhA Bk okllféiéfag,for@zﬁ,& NG %99%%&9% o%.m Cpsp; Soc. 1989, 111

0 nion Struct
%}ﬁ%&@%@ f@émes@%@wmwmgtw tersmay e mentioed
phbépadi-drgxybahednes Kdliligaon et iy BeldeplaBededly 1893, 21, 327-333),

pol. &@Eﬂ&@-}ﬁﬁf&h@&&@)éﬁeﬂhﬁ-s%ﬁ% (peptide nucleic acids),

V\,h1 e}r}gg@ %r_;ntrl | e hellces(NleIsen et al.
ScFEnEE G g Py g7 ool sploDengon] A gihem. Spe., AR, Het70-1478),
Sceoxoadgrig3 2—a1];1]_1@urn@:42’§0—6d®1@seud@$‘ocﬁiylma ogu@net%t Iﬁ@dlbaﬁ@ﬁknown to a

SkRis&t Rilied &Sthé Bt reli8$ I »
by Acad. S PNC%LSJSA %89%%”5 an;g%%%@%% o?%”“a’ g‘“‘ot Bl 1993,

pol4yca i oni ¢ anal ogues of DNA, which also formtriple
hel i cesnotlEhigpe diywdifietiafof hbdligbdvkledidshas &a timMayre a;b&ﬁuﬁ @f improving
r eRd ﬂ&%oxbyndﬁr Qﬁ!ﬁfy%%ﬂ%‘ thgon\Ml‘éoﬁ %@p?éﬁ sequence 81 particular, a

aflnltax gollgonuc eo
Dé'l}ost aﬁv t gemﬁrﬁlo léffléx acg;ac&ng to ‘Tg gxgentui)q qonsisty @W@@qu)the CTipeines of the
t Feligaguleptiden dherelizomiclswide hmt rathylatet daplale e nbas@Sy prdp8AGf forming a

\Maiaﬁgtrﬁafe@lﬁ]ﬁ( vﬂﬁ)fhegﬁ‘ecﬁ@ quﬁeg&%g}')vli}gnges closer to neurrahty (N 5%| It hence makes it

xant hosi ne
A é)?sals e egork a&@é%r g}gialueggﬁ?n ‘@gg gonuc eotldes of the prior art, that 1s to say at pH
1-viiges ek e (i8s @ degrdderfon piphersiy D)\IA:%xfermtmyﬂaHeS am no-

’1“';; py r'?é %9% B Rs ﬁgwaaoﬁae%éa m@%%%i%?ﬂe %%gﬁotn)‘?sgb‘é%v@en ind 30. An
oligonuc Btﬁile Engf:hfreat@_ﬂi]fﬁtl%gf'xﬁeﬁ Sty ng’@j{ﬁlyﬁe@ The lengih mejhy adapted bya

om@p skithefi i tesedrti foneakinipuimiddab cage topselt SNlesikd bddeelity Bndt Bility of the

abdierdcfisr a r evi ew see Sun and Hel ene, Curt. Opinion

St ructT ‘ 1993, 3 15 345-356). Another type of

modi f i ¢&P I%’Huck?f’“d[”r?é""&“lgd%ﬁﬁ BV B bR aditbesined by 4y kppymeechnique.

e praticddr] they ngd bé prgpaed/byngpanstohmucield bédt G6thdstagts. A6HoBEr method known to

aﬁfgérﬁhgmlebﬁitm%ag,HyﬁteggviomgL gotide and the specific
sequence nost advant ageous

modi f i C4F ?IBWS é%VS%?tﬂ?WRb“gtt%mf ﬂjépqrh@‘é ﬁlﬂﬁo‘aﬁle@éﬁ§ igenerlly fynctionalized.
nhusyif sy beymedifed Gy tdigoln@sneats cirbexy! tatimgofolpl e gt 508 .3' JRGon.

0 bér&ﬁﬁlu fhk Ed?ﬁtioﬁj @f a&lh&i%rrﬁ@%%b@)[y@&o&l n:?ﬁQ% %f)ﬁss EP %orneg r?f)Y\Dﬁ;])th%le the

plg ﬂt%td& ggaﬂa 20 stable t

PECTFIFES cfdé??&‘é i “%ﬂ%“?%%@%e‘@fdé’sa&ne{%fbﬁ@bwﬁl ep@ujde( ayanogen
5 promide ortpédelde fundtiess. iThese @ogmpstibren ty@stutlistaedtof @R, 1Rédther, ester,
val ues than the ol igonucl eotides of the prior art, that

is to say at pH values where the risks of degradatlon

of plasm d DNA are nmuch smaller. The length of the

ol i gonucl eotide used in the nethod of the invention is
between 5 and 30. An oligonucl eotide of |length greater
than 10 bases is advantageously used. The | ength may be
adapted by a

ot




25 person skilled in the art for each individual case

to suit the desired selectivity and stability of the

i ntveo aot/iosw2 The ol i gonucl eoti des accordi ng t @i800s/005213

i nvention may be synthesized by any known techni que.

In particular, they may be preggred by neans of nucleic
acid synthesizers. Any other nethod known to a person
skilled in the art may quite obviously be used. 30 To
perdfide of pring birka betizen ghs hkdunieotids anhthe SupppoOr Ay dtlve method known to a

ol ipgeeurilieiaE helet rha§ b@RBE Eudh hsybirfddfMabi QBRI &8kt for e T |
er n a

may be a ne. or. car boxyl
gr oup a?gr?ﬁfelj § un "o I[he sylb'ild”@ggm PR ﬂif?aF‘i“P’E‘bl‘%l@““‘lleﬁEde it can be
ad&@PW&ﬁméﬁ”§EPHP@ka&ﬁﬁn€m©mmtanb@wyﬁqg&ﬂumpaﬁkﬁ$mhi'kuwof
5p0&8 bt @akesf 1015055@@[]5[14&@&@ b ﬁn&ﬁi@ Qﬁggnut:lpcﬁde Qlalcgéggll’t@taﬁc@ ﬂom the support,

earing dis mal ei m de,
C ar Eag)ﬁ(%qgg engltlgnrs 0} lgte og&‘.tor(lj Wi’gh ﬁ%e gﬁg éoe Ltn]B'Pvaﬁ.l H’@ agq, adaqmaaém;sdbconsmts
]:ju ﬁm§ﬁ§arbopﬁli?@;§gﬂﬁpg h@ég ﬁ@%@b’éﬁ %ﬂfﬁ)mﬂi arfdfan amine which
| 9 It tdihd 3 €Th aﬁﬁfs Bhlked " n
Pqéﬂgppgegldﬂlg%?éag S n teat rf g} aﬁ]ﬁﬁ}gx F oL eso%%onucleonde oF P]f a "spacer’
ol i gonucl eot | d”e and tHe® eﬂe PO e WRAS2tth efhusrde erdeek rremppmprise
10t o Pyine fayes o s sdej gxprade. | thp tsheserirean nepripethe Saflencs GAGGAS The arm is

bi faclmﬁigb@ﬂﬁkomfa&bwéf la ﬂ&af RAGEMREIH i:oni‘pf:?sﬁng%)&rJl [QJJaJI%On d’ﬁ&{ eover,

to inpr He t|on e cou
ollgonuc¥§o cgcmmmm%%ﬁ mwyy%@ﬁﬂ?ﬁﬁ@ﬁﬂ?g%§ﬁﬁ@h§mmmcDNA'HE%

ol F*’g‘dﬁ lfé‘}c%@ﬂllzéfbc}!@a@mhm ypr@ris, 'imbulll. oraprepacked Slpﬁ&ﬁfmn functionalized

S e i eefa@f oDRERSHliZN Bitek 3649 é AR ok
15po St D€ sl Agggecf ) qgnd the ol FgéﬁhgagﬁgT%ﬂ?%ﬁmSmmmmam
xam e,ttEe c ‘HBES’%r C SUPPoNS (fappé)lel of deing used are agarose,

sen di stance
c O?f‘@f lamidsrrg dgftrap Hst @Plhﬁﬁt fhein dapiivativest (h@h BNSephade) Sephﬁﬁs{eogﬁgrose etc.),

Thﬁ)l)&feﬂﬂ s‘ﬁdﬂﬂrﬁo@@@%&hlﬁnﬁ&ﬂﬁhe?t§ gr'c@tt:d & Lﬂgﬁ%&f silfe ZE)) mle The

ch risin referab

ar %}b%satogr%ﬁg columns g&n o%erz%-nlp %ﬁ ngbSéogm Regus’j)in Hjﬂ‘iieﬂ g to the

col urm.To Phfain é?tf‘ﬁ P@‘ﬁpqﬁﬁkﬂddﬂ; ¢ iacsphipBphabreagaius toh®e, on the plasmid, a
20 ol degeftd CheotingdRvepl p@sfmoﬂs ofslﬁlﬁr%@zratlon v%ﬁlrﬂ?é) ﬁ%gnuglfeonkaﬁ? %’ﬁe presence of

tion

wh ere hybri d
ée%?al g}%n[l]igaﬁ;lon Cp051te ons Prr_Fc)nlg-ul:)tgs mfg’ecrfj lﬁl}ellﬁgacB%{g ggweeAgle a¢d sequence and the

t he pacer
e X‘glﬁ?ﬂu@em fieh whichdgpdste prt mmavmen@mnqom sefitahieé ey UERE, eor%%onucleonde

Thentaihing h ﬁpea@dﬁ(@@f)a(@@% tT) GO st‘sqpefé?%{ble LlnsE Fex R4 a%q?f,[nce ctog}tammg

c isin on at ons.

ST At e s L
25 géﬁ’@?ﬂf’&enwm% @9% affordn the dositimt | Gnidbiidatdon with the ohgonucleotxde

Ch{di)m&fgﬂﬂsﬂﬁm{&l ION/AS Rk &)ntalhpupbfél 1K n9riaRhfoR %gsku gs kil 2 1o say n+10

cquggn { netionalized plastic suffaces
f et oﬁ?aﬁie %Iatex beads, nmagnetic or otherw se.

Chr onalsgmeiptii eccadipp oy ts present 1Bvepticaf @n atlel ysedise Cimnﬁ&}smﬁ Ntype of
edatt-stranded 1N MBS RAF &40 Nuk & 1556&51933 b3, s%éPaQQ k)lgsrri]% generaﬁ]ygcarrymg

u acryl am extran

30 %ﬁgor%&ger %V 2 top tﬁerelg)e c ﬁf&%’ﬂ%e g@‘ﬁﬁj}f&f@% ma)sgmg@ngm of replication, a
S@ﬁéﬁeb@@’ and{hes 11§e Thmq:tl;qﬁf@f e wypolipnaBy be applied directly to a cell lysate In this
p@hyddsiieyt BOgAsthidy zlnﬁ)}if @1% %@ﬁﬁ)maﬂ@lrfolgtvé{ bty%gl c%.'re ;n%uraffeg glrectly after

SI chr omat ogr aph

o sl Efte o SRR B i sl e B RS et itsay ot
b é‘fﬂe’@?ta% ehtdired efist neptrpligatien adg enfrifugition efsipedi Ipdaley 1t may quite obviously be
advant ageous to use, on the plasmd, a 20 sequence

contai ning several positions of hybridization with the

ol i gonucl eoti de. The presence of several hybridization
positions pronotes, in effect, the interactions between

t he said sequence and the oligonucleotide, which |eads

to an inprovenent in the purification yields. Thus, for

an ol igonucleotide containing n repeats of (CCT), (CT)

or (CTT) notifs, it is preferable to use a DNA sequence
cont ai ni ng




at least n conplenentary notifs, and preferably n+ |
conplenentary notif. A sequence carrying n+ 1 25
cowpl2eosandsar y notif thus affords two positi ongrab00s00s213
hybri di zati on with the oligonucl eoti de.

Advant ageousl y, the DNA sequenge contains up to 11

hybri di zation positions, that 1s to say n+10

conpl ementary notifs. The met hod accor di ng to the

pr &¥8kadtalse fpeeiufienprevaificp by noen mpthods UThif setbud\alst ypislesafnear or circular

donkh ear@irfg&ﬁ&@%c%pcﬂﬁm@ mbﬁe@ froh tﬂgm_“[ﬁ% E(ﬁ[[prléu?g DNAs o§ 81fferent
gener.a carryirn

circul ar
on gequerrlce?m?}lﬁ née?}hé)g ac?o dtmﬁer a‘geﬂ’t"?né‘”} fFofite Hec gsed TfPf' e Surifiestion of
- pl %f@ﬁ?éfraﬁéf?DhﬂAso carry an origin of replication, a

5mar ker TgeRR lysAdtdn beayshib B@rokéﬂﬂﬁc &%hﬂ%moa‘ent he invention

may bea li.ed dlrect y [ sate In this

enbodi rreﬁ% LR (W s fhegntﬁfwilfe* gubiilisy i dyphimygym g Strepomyces
f o‘lmryd%ﬁléf&ﬂtwe%?é lexampigs- t@rraardﬁ sukgyyatic fcq:lle,ohnnhar @b, papstafiingil and the like,
| ylﬁ:in’oe ekntoha, £&hbs espa_c]ﬂaﬂy Mﬁ&or@g&ﬁ _5}_1\@ ty!e Jﬁ% CHO C127,

al ] ed to a clear lysate, that s fo say
th@% Pf e%%éf%‘an?“ ‘obt ai ned after neut raI i zation and

0 centri geihesh ob fhe trimsent @fventiby svaicke inchutlesn@yleasiUa ts@p of triplex affinity

o bdhtoﬁluﬁbrb’ph? Qla}VQ e%QQ;%de 95\4& lfﬂr/ P t? ?‘2%4%;591%% E&V‘g 9roduct In triplex

ap also to a

4?‘?1“‘@ bl °gmp1r%e%“rf§‘§°““‘f‘e°%é§g°a1e‘g@ PR SORB B giomeby resn or
DNothep alptr1§c| ey ample feieniweficfis ihepoixednitietht doude olfpdmickétiae such as by
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25 ( phaisraieg amﬂh)comyﬂmb@ ofiseplasmitls doeribedighoten fok BAMPIAYBLIDicOics. E. coli
Re5 @SR ndf be\/xﬁed\é@&tds?l % thd 6lehitle m&aléﬁcm?aé 88119 tDI—h' Mgt - RAC-1 and

FB o as?ﬁ@(%ﬁ%%@fq: el Bt st inain kepier i

t yjowvatives Gor(cRagple T)10%) ere banbralfygwt frafewt baagpsiad F gmsinsd adytebipurify with

enﬂﬂgﬁggﬂcgaﬁﬁgﬁ&mal arterial occlusive disease (PAOD)
art rlal di sease (PAD). Canerota et

30 Aﬁf 1enr,;gI gneo{hg'rl as i
ase. BfpJe Pgsent Bvepson §?§’61)ela e cTompRsition comprising
t waﬂy@llﬂ%tnlaéwdspw it lareesertialhysee (of tchrtindnag dr Bit tAg And2AID, sub-ppm

W cb:[hanﬂﬁﬂm@ afd Hie %t thrEna@ehiﬁﬁluﬁad@ GO S TR ’phmglltxgaﬁf grade plasmid DNA

%&ga IS amx£n¥ %n*ﬁﬁ d wth increasin g
e%ltg o “GoSEE™ TEEFenf GRS FoeiRe TP e fﬁogqq Igh e <@QPF! mg per

Vdp@@&@#ﬁ@méﬁﬂﬁﬁﬂﬁﬂsEEHJ@@WMmam&mmmameous oxygen
pressure, ankle and toe brachial indexes, pains 20
assessnent, and ul cer healing have been subsequently
assessed. A significant increase of brachial indexes,
reduction of pain, resolution of ulcer size, and an

i mproved perfusion after NVIFGF admi nistration are
wer e observed. Host cells useful according to the

i nvention may be any bacterial strain, i.e.. both G am
positive and G am negative strains, such as E. colt
and Sal nonella Typhimuriumor Bacillus that is capable
of 25 maintaining a high copy nunber of the plasm ds
descri bed above; for exanple 20-200 copies. E. col




host strains may be used according to the invention and

i ncl ude HB101, DH1l, and DHSaF, XAC-1 and XAC-Ilpir 116,
TEXRO 2@mabod£X2pi r 42 (W0O04/ 033664) . Strains Cof’éﬁtﬁb&ﬂoszu
the F plasmd or F plasmd derivatives (for exanple

JMLO9) are generally not pref %ged because the F

plasm d may co-purify with t herapeutic plasmd

product 30 According to anot her aspect, the present

i nvent iTyariitgoeutial gtdeglabaid OOAIOSpdsitionNthGuRERsSIEsS Gian about 0.01%, or

hi ﬁE!;' théan P W6 1'% %Jﬁq)r@ér@msgth%@ O/? %Efergbsl)?n%s@,tt k) IOéf)Dé/r ﬁi 0 0%[)8% ie.

con nan or I1n range
g 0P 3 e ettt PUAT o giverpeorpRIRNA P gsnomic DNA.
phar madéeiphagmkdujcayerade @lamlagmdor%nomtﬁmﬁﬁmﬁsl 1688 than about 0.01%, or

5 aceQnidh 0Gobo aﬁdgbﬁ‘efepibﬁﬁ%%ad 66681% fropgefjéra P1est %Bbé‘bd?)ﬁzo/f (< 0.0002%, i.c.

sub-
pl 2% ﬁ@g] m%Rﬁi) OOWP?HWDNQMRH{AG?W%M ani nants WO
2005/ 100S54RMRETiEP2810 D806 DN Coﬁﬁasﬁhﬁth@fh%ﬁtﬁm% tta®s &out 0. 0001%,

grﬁi@%mﬁb@ﬁﬁb@l&%@@m%br%felg@%%a%@%ntgont ains less than

about q,B % . |l ess and preferably |ess
than 0 %é’f@“aC%chabﬁ'@?eePlﬁﬁwDNés@mmﬁw 611D 0OGEY6I¢sk than 0.1 EU/mg

100.9008%- i .e. < 0.0008 ny per 100 ny of plasmd DNA)
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Of C hr Q@%%Leu%gfe PEERA rﬂl\EA 051ﬁ-gh%‘t S rnq‘.m%%éleegor?xﬁaghmrcular in

asm d DNA conposition t
ab81iﬁ°(’ RN i CB”W“E%‘” ¢ HarBOB: 808 90%. el o9k afcladsi ircular form
| eddsmididA. 0. 0001% or preferably |ess than 0.00002% (<
0 0002%1&: ﬂres@rt 1nv§1t1Q1 a@sgggatéa‘g)h&egl.[md it 1d(%ormalat??§1nﬂ"|6fd aé%ilﬁb and stays

cgl’]t am nant s ar naceut i
YT RS fé’b]ﬁ{’%‘i’eﬁ%‘i pdigs. anf 55 Tap oieful Or GBS plasmid

arﬁNAqtbs:tarepseéfeeaaabhryd rdlegisurhdhalieraPy. 00005% pr ot ei n

cont a sent invdhfoPM@! TRESHG! s |
m{)g}rﬁﬁgi §rxt Eés?lﬁcrgtﬂlt%arlgiﬁtg etHéa'g%ﬁL lgs gSIfRé%nn?ahonfﬁrnprlsmg plasmid

> BXPR SRk GPa e GF?‘@%F*”@P%@GWH@?@I@WHOH is present in @
C crpositdn emastdrosnt-gotht gH sTSaiphadabI b &tmp@sht[oﬁ Ytdden 7 Bhd 7.5,

f Or m Bl M@as @ﬁ?&é §a Ab)é o? %Qlkt@ilmg the & ﬁue &)%pgsg(y t‘ﬁ?%’] and 7.5

osed circu orm

Tﬁ%“SBTr t‘éfgf‘érﬁ’f an Wé’ﬁ%%ﬁﬁfmaqoglanﬁif@ﬂ@ﬁ égs(hyéromna@m amiBkifithane], or lysine
| iagigncacidahoever] &dm @ srobd adid (aj?cEOCBlBI&mCﬁ f&l‘rbﬁiam&ﬂe@)ﬁsa Wéﬂ§ acid (maleic acid,

u@naﬂ@ g{@@{s QCE% ai® N e&%ﬁﬁ?ﬁ ?}t c&fr a% act ase s g nglecérlgp%slag tHﬁﬁﬁ [2-(4-(2-

are thus or stora
t ﬁ‘éﬁf"’%{?ﬂéﬂ%@awr1@%%%%%11135% apigl) and eerrona Pram(sedireT lngypxideTiaeexample).
prTgs dwiter isplvient may naIiOhMﬁlplﬁfrﬁiS/e}El tigsina/bet, alsenaRicas i 6idadNA acid,

f%m&k&tah@%ﬁ&%{)&l&h%&ﬂ fasm d DNA a very dilute
buf fer_sol ution a saline excipient, wherein the

buf f er eGP e REL iséna}ﬁ‘faé’é%tﬁfwe?f’rﬂ agd 7. é@ﬂﬁlé‘éhtmmartwiarhf@t mend 2.
mai nt a¥ahinetek@pigattha inag e wedfiohemtnataio br & peRiRASAtHoh R rﬂreferably NaCl
b %@ é’ﬁﬁ‘t@nhzdtx ("fl‘irbgthenq 00 ;@l 2Mez{nd ?r%%eragl g@c?ncg pr&}xt&l aéaéwnda; PSQHM Other

mai nt ai ni ng the
S%me BRSPS PaYeforREE a&'PnSa‘ﬁ‘d a“é‘?odﬁ’ ggﬁsféd ﬁy%tt@me@n@mls&nmgf acetate,

Trhesphpte,carbdnhry,G0bx Cies tiyds), vt m’omé’; KapeNm0r |ysine and
an acife %Qﬁ&ﬁkeﬁufa{?&@ o Eq% E&ffép %{u@oq is degenxgefdg;g |23| tﬁ%}lfe?t éhe%&l?e&ng effect

for exanple) or_ a wea

oritig %P‘f‘“& and &1 4vopugE vaKa ik p%yaluewsta@xﬂlzea fetaesh d kb Thayssble pasmid-
C ONprstosdge gonlrleqis afcdrding +o Be present invention thus comprises plasmid DNA, a saline
hydr oxyet hyl pi perazin)-1-yl)et hanesul phonic acid] and a
strong base (sodi um hydroxi de for exanple).




25 The buffer solution may al so conprise Tris/HC,
lysine/HCl, Tris/maleic acid, Tris/malic acid,

Tr iveo aogtdoszaci d, or Hepes/sodi um hydroxi de. permp200s/00s213
Preferably, the pHis maintained between 7 and 7.5 and

still nore particularly at aro#ﬁd 7.2. Saline

exci pient that may be used in e fornmul ation of the

present invention is preferably NaCl at a

C O F¥E¥E adia dpffep eofupierewhefedCheconter 20 Gondpretdn PhotdetfaBd i tAmM, and

CORGRALE Btven 25{@1%@%@, of oMy Qn%%{ 4083 4 Fro s the pHL
excHJald Nt Ry ¢ rrrgr se anions and cations se &1 igip e p
Grroup  C oM SPTRREUET Peteat A, 75 prsap e beifer @)ﬁtﬁlbﬁowattr@ng to the
S@vemlqrgthﬂ TriBpuffeNgBitiolVf ‘aepnckrittation NABOOIMGSies @dﬁt@u]%#s“éﬂsfa&h@ results
50 bulis tGRDEREA i8 the 9RsuRd foBﬁ@athH)ff {hg res%rﬂl b Qi 1S L
determ‘@egj1 SO. é’g’fnﬂ L%ﬁ,t ferln effect within :
a limt5 0 Hlatg ﬁ% tiow; according to the present
st %@an@@b%em addient Atabitil bdth 5t 4°arhmi atrﬁdad EmprAGH D), LNAO or 25°C,
St PERERIS m@nm %ﬁ%@f di ent
%) s HRPro} Qprt;l%% %ﬁ%ggTi%é ch% months, 3

t hus_.c 0 S a sali
C%fﬁ%gg ﬁ%ﬁ‘ggﬁggﬂm PdiCme 2t 25 h ks Bluf f er sol uti on
10wher ei rThe presepsurfvensipn e relttésama ¢031p¢3ft163$ &fipridity plsmid DNA, a buffer solution

C O#fa@RinE BkcipRAt, Wherdi® the H¥hrer ?ﬁvgzén?] R & ZP &tk glgidyo crt;{%}%a on suf%teat to preserve

er ab) e
ﬁas%l N‘fﬁlétp%?-{on%?tgé?% ©ormul ati on or conposition
bet weedhepresamd ifperfon ggouiaes tdrecolaptsiiar coslylsstr@ Wsra€ ONA M tiffer solution

t 0 a Reine BAtR! n f u
an 1 if) Htt kv@éi‘al ih@ %ufl-lre\['/ 'sogfuhbllfjagst ?egeuf 91 gonce tfagorﬂz g’tmsrrxtyo preserve

t i on
il ‘51@%‘“ e f%mﬁhyg ?J%Seff B’F p aglopggd ?%@d 917 tiapfcl month, 2 months, 3
fdﬂ?ﬁﬂ?é‘!@@?ﬂﬂ@famtlmeo Bmesént i nvention. As shown in the

Exan'pl ﬁﬁeff@@' p@b‘ﬂmdm ek ﬁéﬁ&rgi a%oxf a?¥omr{lt ! I otPre ltcl:ncl:lg oné ;Qegod of time

X%F err invention exhi bit an ex

st ABPTYR/OB "EPH“’ﬁE“’“ﬂ'ﬁi %Pﬁlacwlafrzef@mateén@”@roawﬂ% BRIN0%, 5%, or< 1 %
e.ngrmon or 25C. Particularly, pl asm d DNA formul ation

20 i s USEﬁ‘hél co&&rsm& QEOQAI%Q%?TBIQS%{J{C anlgnt mza/ iﬁ}%—lei?n):qg%?ﬂéd?%fn% such as

rm t hs,
aeﬁ‘ﬁnpé? ?@@ner gelgpted R’F"ngllﬁ’ly‘?%éenp rgbfscérﬂ plimnie rvr iz @plydotbats sugar, or

reilcaltotes to a conposition conprising plasmd DNA a
buf f er A&;Qlldhhg ltcpz{?xothéqgseé %é [%}c%en% (\‘;enpon nItat’ei H\ngqﬁe d o} preserving plasmid

b er solution is present I1n a
gi2& ﬂlflpOleorbcP@grg g &) prfﬂ%m PanBPllﬁamptP o phslié DNArm @tcombining

25 4 Grid prif&Gample’ plasnsd BNA viith Y @iihd edbicat £0 a bfefdoRiGor tht Raintains the pH
C QPROR Il in® BbrfpRARE: bé‘!"&gwﬁh%m d DNA, a buffer solution

and sab,l ne exci pient erein the buffer solution is
pr esent 9 Bt EﬁﬁEﬁ‘rﬂsP Elates v adnptbpd efipesprrvinglasmid §2¥AiR a cabfposition at
pleagrpe@udNA up tp b€, Eatpriint a) 4fepdrige 2§§1ﬁce@ Ear@le%'gia&ﬁcg %gIA b)

p%édllﬁﬁingcﬁle uhﬁ@’smﬁgle ot p%ﬁ?} BNA%VIg%fS?hHG %"C‘PEP‘%?T? g Wlu{x%\fherem

30 "}ﬂ}gtb 3 i Ing
aré’s 6?%‘8‘%\%3 pSCE‘?nbll“ agpncengaion PElap dem fneordatwiean@s01dngd 1mM, and
p ercierbly ¢601M; Al c) amﬁﬁgbhetplayﬁﬂ)DNAodbh]ﬂﬁﬂbH ﬁt@%}ﬁp@ﬁm@r&g about 4°C up to
opgir®id cul ari zation rates, inferior to 20/ q 15% 10%
5% or 51 % per nonth. 20 The conposition according
to the present invention may further conprise an
adj uvant, such as for exanple a polynmer sel ected anong
pol yet hyl ene glycol, a pluronic, or a polysorbate
sugar, or alcohol. According to another aspect, the
present invention relates to a nethod of preserving

pl asm d



DNA in a conposition conprising a) preparing,a purified
sanpl e of plasm d DNA and b) conmbining 25 said

pur woized/ieaspl e of plasmid DNA with a saline ey

and a buffer solution that naintains the pH g?f/%?“ﬁjé)%%sm
resul ting conposition between 7and 7.5. The present
invention also relates to a nethod of preserving

plasmid DNA in a conposition at a tenperature of up to
ab8zmy' C, conprising a) preparing a purified sanple

of e Both MRl ibiing HATIING e Puri fied sample of
pl as aﬁ tg e excl prent and a buffer
sol ut i On° AR Rt p T?H*?‘%?Io%oﬂ“ﬁ‘tﬁs gigestian yihaesistion anzyanes, gel

c oplecrprberatis, ‘g@sfgfnatlic@gs}it@ap’reclpﬂﬁon of nuleit wele thd 220, al QGscnbed inthe
5 1%1‘&@@‘11_/[@;@1@%@3‘} apl EF@QM oANH SGhor oﬁqo{?hy Gt lﬁ:celap lclgxisuag a laboratory

COMROSi L1 erature 0

an %@n 020@%?% g@?m@}d@%@b@vLaboraxory Press, New
Ex?i?d&l AusubelelMr, &) BregtcREI Kugsy, OD. 0lorj NG SaRE I ISEeMAR K. Strub.
bI Djsme\c‘ﬁ&he piofo&dd fl @ﬁ@:hlmglg@d@SP{%gmlJ%%%r bl oéong)i\'few York.).

atd esti on th restrictlon enzy
eI ec%er i ﬁﬁ% eices weret Fﬁgr%{lﬁi BRIn;| tﬁmEatloe @:}eyhod accordmg o the protocol
10 pr%@?dpjwbélthe@%\wbelﬂubllesm acids and the i ke are

descri Regiclish eﬁﬂ%es w'?_érel sgpﬁédaosf WES Eﬁ%%gb%{?k)sr ever é]|3181ﬁt?s}1 9:

E. F. Fl’rl tschht nmbr ook ecu
a | aboratory H‘ﬁﬁﬁlésl’ DNg dragpryts agiincplgted ingdpgfer Spfmrﬁ!gg FamMIGYris-HCI

L aithbt-h i &myi MaCh| 1§ nspb"mg TNAADDIN tHe plagh@ oDihiige R BB, 1igNe WBiolabs).

Yor ktec§§]ﬁ|§§fbﬁbndgs M synt%:ﬁgﬁf %ﬁg plﬁ{%hgramém %enu%g&y&%sgﬁeramxdltes

15 tocor Woﬁﬁ‘i“e’é GCEPoBY oo ySine gD b S mat) b MeMaius lawy/H. Koster,
arﬂé?g"So ns, Neymyor k sypport Nucligatdddties eqyeneRs WeVar: Use of

d %—(@Exﬂbtﬁ!ﬁ‘-ﬂl No¥al uﬁbﬁ nddrp Lﬁﬁgrﬁgﬁbrgrg et Qeg)g)[ngc o%)gigefds "o %13 synthesis

g A C Q0 alread usu
9@ %%3%‘5?%5‘&9 1¥iRe %ﬁﬂ?}ﬁ% %Fcéaﬁ%ﬁﬁlllq finel pEpYucNeNucENAtidrRds. 12,
B|4é$9af’é§7 GBesvBW| 1985. MAlvériBisth atisrated mAQ‘ﬂfﬂfeMs OAkh, bio&%blo IN'ov /Dec.)

20 m_?f? I!Bg%ﬁﬁ] 8% ﬁﬁcﬁ]aﬁgﬁl‘@p%ﬁgm&%\ g\g Ql% n{% ORI Iargllf}{l]ﬁ%}?ﬁ

in the %}‘_'g?&%é & J¥Ayn Bafésteﬁzfo qfﬁcgvagévmrmp@b@)e used to transform
Oﬂleé@hwekéemlr@é@edaorepeeymt hesi zed usi ng phosphor am dite

CEEEUBhSEH%[IWn@/h I‘is@[@ﬂp Rh@L ﬁ cg rA9 Rﬁ d a |
t QE i g}_ﬁ ac#ffggg 15169, deoR,
B:a%?dﬁaﬁ@a*cw %&(ﬂféﬁ‘ya ; naglm k)ﬁlrst er, 1%84 Pol yrrer

25 s Gpyb KA Colrilyomuptoedtriveliplsyiat hesi s, XVI11: Use of
fl- oo | dod B 0l I
g T e

phos ite of

DNQ‘%; ‘i”%ﬁ@?ﬁ%ﬂ IS FsRhior P eAvh gt et weing Maniatindt 4l.ST9BAL Sigdns are
fncwbhfed Bt 37¢0. Becdwete. pladd Glut orAGIEHES ofRES medidid suppl@égiged‘]vﬁé suitable
Gudt8sticsJ.- W 1985. Advances in autonmated DNA synt hesi s.
Am Biotechnol., Nov./Dec.) 20 with a Bi osearch 8600
aut omati ¢ DNA synt hesi zer, using the manufacturer's
r Bxammdeedndat i ons. Ligated DNAs or DNAs to be tested for
t hei r 1af hdjs r are ed_to transform
the foll oW %ﬁb{tso? thfj%ﬁ%}%% ere Iwgrgtﬁsblg de ows from cplpylation of Reynolds
DRERPE/ B fg@‘a RO fypfspxstery. p Pecguse ﬂeémowmgyman@s assurgsls |that the
A(l acZYA- FZUl169, deo (D80dlac |aczAML5)) (for any Col
El plasmd); or

30



25 E. coli XAC-pir (for any pCor-derived plasmd).

M ni preparations of plasm d DNA are nade according to

t hevpeos/oosk of Klein et al., 1980. LB cul tur j <

is used for the gromh of E. colt strains (mﬁfﬁgog@°213
at., 1982). Strains are incu ed at 37C. Bacteria are

pl at ed out on di shes of LB nedium suppl enented with
suitable antibiotics. 30 Exanple 1 The adj ustnent of

t heehgliica b the fluidy ip Nettenifr, tevfipadsesporgiadiof ate @WSulfyrvali in Bla and to a
categhth kdndpp®f Reynolds nunbers in coils of the

continugus.|lysis system Because the follow ng analysis
assu rreg[gf |55\ of %%RV%?I'%G’B‘B?ei eliyEsn one pitigd e ghio GIYS Y 1 (B of behavior
b etrasrpigred. dlerd, wewifl|adrradsonilySlueinty dr tatia (hytilalic khadérag).

5reported belygsn At dkaf ully valid in Bla and to a

certain extent in B2 The value of the Reynolds nunber

al | ows ShE°HPFY 9 88PNk faifs msrompery rpodnisesd fnyipdusteyfare Bingham
betrd Pptopld deWebunt ered. Here, we will address only fluid
flow i m s _Edéé?@le ({QMQH%B& NI LAGERY {éq Howé 1)

non- Newt oni an

Non- Newt anjan fluid The two types o
fl ui ds\ﬁ%‘b‘gﬁm%e&?fﬂﬁm%fy‘?ﬁ’éﬁwfer ed in industry are

10 Bi Reg & (2 ok (08w ¢ (deDWaete/mhn t hi gcase, the
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Reynol %.sinﬁ?émﬁﬁtel(m cxio se%ﬁ‘(ln%%i ated as fol | ows: ReN i's

the generalized Reynolds nunber 10 ReN(1

I (2- 3) PRCRPSHG Tk et dmdfkey) ) (1) D i nsi de di aneter
of t hewthpanbrepeifior MO/ Vol umetric mass of the
fluid (. . w.. spatial velocity of the fluid (nfs)
n: fl O\gl\}i&‘%é@\ﬁlgrmﬁmﬁ lénfnsﬁoallesr%nsi onless) 15 m fluid
consi steliidcopsisisngyicesianiont (Gy s/ c8’)) en? ) And n and mare

det er manethne ARterdetEradidey en{p‘ﬁ'tcbngsuﬂgr Bm&logigél ggxlwi&’f havi or).
2) Newt oni Ng“lngi.ag]ﬂ@l% for the first section, 1n

Equati on ( we have: Re = f(inside dianeter, .t, p,
and u) AsforiBefing seefen imEaysonf(Unvethivens of . 20

Re=( UXRXP)ihfde(d@net, 11, YOlob BBEd L BSS 9 sdube ,f | Ui d
(kL) b, Vi scosity of the Fluid (Pa.s. and 1 nPa.s =
| "Cp) B*Psi de di anet & of the cross section (m u:
nmean spabluaktriveisoaitteyiuidfikgkip flui d (nls)
u: Viscosity of the fluid (Pa.s, and 1 mPa.s =1 c¢P)
D: inside diameter of the cross section (m)
u: mean spatial velocity of the fluid (m/s)
Equation (1), for n=1, reduces to Equation (2).
With Q = flow rate (m*/h) and S = surface area of the cross section (m?) and if i is given in cP,
then:
Re= (4 x (Q/3600) x p) / (1/1000) x TT 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.



25 Equation (1), for n=1, reduces to Equation (2). Wth

Q=flowrate (nB/h) and S = surface area of the Cross

secwoams(iogssand if p is given in cP, then:

(Q'3600) x p) / ((p/1000) x 11 x D) (3) In a cl r’gﬁi%"gf""’m

conduit, the flowis |am nar fSé a Reynol ds nunber

bel ow 2500, and is 30 hydraul Fcally snooth turbul ent

flow for a Reynol ds nunber between 2000 and 500, 000.

The limt i $)Cdelaiidoer atel y vague between 2000 and 2500

vvhere bggclg £ ¥RES a0l RERANL r o_det er.m )
e%goccur and t Eﬁcﬁgﬂ;l%@ %5%%3” o s‘?a“?risgﬂe eW)"sed to.

20 %‘i“fﬁ FPIBCT/ EP2005/ 005213 39 3) Cal culations Since

n and d&amwmgﬁmém&MqWauﬂwkmmmn, t he foll ow ng

s5appr oxi M@aidee A8 used to estimate the trends:

hbmﬁonlgﬁ fI%%ﬁq In éﬁf&%%e cross sections) 5 p = 1000

kg/ m8 (#or AFY nEdrenf fQiPdwibdenr sxi nBl aand40GPi nBI b(our

data) 2Z2&Pick2owddd (our data) The foll ow ng

| oul ati .
cal cu afh% %gwl ﬁgrcglclﬁﬁ?ﬁso&/gg Bl‘yo%{le%tgueng\g :%BJ&%P lé or tWO stgndard tubmg

standard tu uratTons

c o R LAtigRsiiesisd ?aﬂe&ﬁepﬁ@@ﬁfop dendaetifigyatpn  (withtroBib tBlep t ube) :
WD 2005/ 100542 PCT/ EP20051005213 40 Table 2 Coi
Configuration 1 Configuration 2 Bla B2 Bla B2
Viscosity* (cP) 5 2.55 2.5 Daneter (nm 12.7 9.5 6 6
Flow rate (L/h) 60 105 12 21 Reynol ds nunber 334 1564
141 495 Process lamnar lamnar |amnar lamnar in
these two configurations, the flows are |am nar at al
stages and the solutions are not 5 adequately m xed
toget her. For other tubing configurations (no Blb
tube), we have: Table 3 Coil Hi gh speed | std di aneter
Hi gh speed / 16 mm I D High speed / 6 nmmID Bla B2 Bla
B2 Bla B2



10

Vi scosi ty*

| am nar turbul ent

(GP) 52.552.55 2.5 Daneter (nmm) 12 10
16 16 6 6 Flowate(L/h) 120 210 120 210 120 210
Rewnabdgoosaerber 707 2971 531 1857 1415 4951 rer/peesn0s213

| am nar

| am nar

| am nar turbul ent

Simlar cal cul ati ons were perfgrnmed using Equation (3)

for various tubing configurations wth
Bl b tubes present:

speed / max agitation

10 Table 4 Coil

Bla Blb B2 Bla Bla Bl a
Vi scosirapé2 (cP) 55 2.55 55 Dianmeter (nm 6 16 6 3 2
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n
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Wh R®EFE desigabie, hheE di 01557
be varl ed al 019 with the flow rate. These principles
cahtB¥used as @ Fasi sPYF| i [HEPRg dFHRE | pAREY nue pyroulent
as pos SinfjhrealcutatiBisvegperfdd@ed using Bqueken () dor aatdiithubing configurations with
frb%&'ﬁ@inh%@btﬁ%ese@“ ng lysis, agitation can be quite

| 'ong as gDNA is not denatured. Reducing the

PRE I mber PY§7T at €S

slihlfs cr C

5,lgor ous as
Blednet er at the beginning of Bl nakes it possible to
i NaroBase agi tat}hgmspéddncr eased Re) | Higodpetdr mbxOagitation
sufficiently myx,sol yt hth the cellsy On the
la ﬂlf;’ ¥h la PB]
otther hand, when the re lys agi ation |and
Viscosity* (cP) 5 2.5 5 5 5
Diameter (mm) 6 16 6 3 2 3
Flow rate (L/h) 120 120 210 120 120 160
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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frictional forces against the wall may be reduced to

avoid nucleic acid fragnentation. Increasing the

di woetsnoosekes it possible to reduce agitati ®aT/EP2005/005213
(decreased Re) and friction (lowered velocity). M:

m xing the fluids. 20 Bla: fing-tuning the m xing at

t he begi nning of |ysis: convection phenonenon
(macromixing). Blb: letting denaturati on occur plus

di f f usPanskifliéindhrercan [ier By epmRipations pf digneterscndrisabths iaB2 or for
t hie 196 Beticak biz8dB B&ymBideFoﬂ tHaRgE, tﬂaaisst §ebtﬁ>n%ﬁﬁf—‘cam9du% from 6 mm
f Qf 33nf] 91{] SJé%\(l){% O%{l %%e Igll | g and ?qsc:regsg %1&: %a% ngdl %jly, R ?nsrfll gy may be

nunber art I'Cu
aé%ﬁmdtﬁﬁﬁtthec gy of ihﬁflle‘ﬂP%ial Yeparior aﬁﬁmﬁ'ﬁldSr@Q nlwé tq ¢etegmine the right
C Rdthtkekistiof ofGetbd. ar cross section i s ReN <2300 25

Neut r a!?, ;dzé]st ﬂhg glntlcltﬁ){l Ei% En%; rggedmw a%so conmg?zr the'ﬁ%% \é\)/ﬁéf\g%gswhlch in

tend to I ncredse agnen

C 8¢ Ryodg Pt ive Pre%eﬁatver}ﬂgn i eferingil Bordivering @hq denigly ofthe coils.

fricti onaliankerFas ndts ok ‘ﬁeﬂMdOCI@‘m&hlaﬁbﬁé@l to d&x{u{aee%métm (1) fora
;JZHIOH g%vlﬁgllﬁa% (f%%)((ga'taangte%loev{n& :I}x‘l c»tﬁearl Iwor % does n (e)ese%: cg | een%ot?;) eftjé%e to alter the
poETeELRd" i & derdheshng wpte & atwfeqnéi) iy wsb«éfo( Glawiaons withiyBibchnd in B2,
h aWlhereghigh Bibw 30 ki€ besﬁ’@le]; tad dlaﬁiﬁter &ahibe va@eka:‘a@ﬁg/ﬁtﬂ tﬁlﬁﬁ)w$ﬁ@w it

is b es%‘hels}ap\éh es%%ﬁ e u%d% orI luamnt]%}:g )e/grltatgolﬂlaie Ig!tlcg 2 ;ﬁ)%slble in Blb and B2

or der VI O
né%l?fi’f‘éFOiaZ‘é‘élﬁ%gV‘Sré’PégD@canpl e 2 Ve can break down the CL

syste NDirfig Oysis, agitaBlftScan bd‘huﬁeﬂﬁg(ﬁﬂ& ksl 16‘dg| aQEDIeATJ@ngﬂ deRAted. REOBcing the

C%ﬂi, { Z%%%/ b%% %(ﬂﬁg f Ogi(f 0551ble to mchalse a%tﬁ.tﬁ)n Snrersed fig) B order to
+ S%%F“FPEIY B splufign 2 withgthg ¢¢ l%fOfﬁth?‘r‘?ﬂl@lf bind) wheBghgicelliaredysed, agitation and
| yisdtiBnaDforced d3ins€ @k Wwall By RBSucdd® 4vbia kuddic Icfdafgagﬁalttah&g I%mg the

not denat u
d?ﬁ%}tgt%na? r?%ssffblsé todﬁéKce ) %on de feasi%]{el)rm dtdfﬁ%g? lc}/weigg eﬁﬂc%)n 9:
Lysat eMédPWB%‘ﬁﬂ‘?ids( I\/l2+ 3 | n of 6 mmtube). 5 4)
Har vesBiangndta@ngiithikiad dt ﬂleﬂeoinﬁiﬁﬁf B si@icobbetion phﬁ%ﬂeﬁdm RBhcromixing).

dovvn f and large fr N over ni ght at
?%lb # 'ﬁ? & Qmaﬁo@ 8% i | g%gseo Een%meng%% TGy ry out
C 0 nt i Nt 6@“@‘?@%‘*3 gen%‘?ﬂﬂtﬁ%ﬁldiﬁu“ﬁ@?ﬁ theFamdvipeagingifoosien-Newtonian
( @uid ps Be géskicah Relndibd @mh@]hasaﬁ vatoﬂlﬁh ﬁuuz In pBI@QJIaU i 1951@}1116(1 that the
it }Ofﬁn %g_llo%liﬂe 1n§ mndult 0§E1'c1lillar cros%sectxglbls ﬁf 23%& ut I 0 n 1

p ot assi um acC e
and soYaytgliggion is_ppifespedy wthin R High How Siels trnil emin@ease- thidgingntation of

a@g:nblﬁic eINAU@ caBin® ag@htlon Wt i€ltos ﬂkdﬂ&uls A b frichoHal 16:84slabthd il (mechanical

egstegg opul{l% arsgg dl%nt} te‘%'&é%e glf%(rels g %SSlﬁig) r]atgl%ehéjgi SP 1? rg%gglg Igrfcgonal forces
d K‘F@@W oe POS““PW@(@FG apymalfbasmetsr yeedirmm) i avniddiavige tiot enpaes gditafios. Our
t Obsexpdtions shéw Nt i vag hofingt B o snall lalatbielSucSBEBLTHOMES to “violently and

quickly” agitate the neutralized lysate.

Example 2
We can break down the CL system into 5 steps. In one particular embodiment, the

configuration is as follows:



2, schematic drawing of mxer). - The first section of

the tube after mxer M is Bl a and the next section is

Bi bvo20B/m0543 in |l ong, 6 nmdianeter, 2.5 sec nacagirten@s:z13
time 20 Bib: 13 in long, 16 mn dianmeter, 77 sec

residence time The process of ghe present invention
provides an advantage in terms of efficiency,

summari zed as: dispersion, brief violent mxing, and

gent | e InMiringycelly/(ingolufiand ) biplutions} (g H3meofrmueiekey  ofeginhipg of lysis of
pr esentihelcal4 @ slnsz ﬁo nslklaﬁfra@idEﬂﬁﬁg‘DM asQ@gh it ik ¥t BftatinSd.

i ncrea Z%nt?gqys ﬁna adonotfgI?Nﬂ{“l?moleé/ OLJb DNA recover ed

i's increase usion 1s espeC|aIIy
i mpor t ahMite: dusis teplutiond (3 T meld wp wde)- ni xi ng t hese
5fluids @me@@m&ﬂﬁdlﬁa@mﬁpes in particular the

Vi scoelsﬁ\%tt{h T{gmﬁgloce S g{ts gfh re%%%da €J%vent| on

makes i ear herefore

to |imithe °¥lmwewtha@amﬁ beyfsedippry Otﬁta@xﬂnuotlsdrsnsng its

rT ﬁrmv al- Sfiutroh MYESTAO DA Sifcoss tt_n(ggg,n gflar[apﬁ@czg RVL | If-lb.%at i on.

e prohlemis th solution 3, ich may

be co Q%}mc?nb sé%ﬁ)iﬁwgﬁg%g 30 enbodi nent, the
10 pr ocessS@FtlotlﬁeA%ﬁ%ﬁtZi%ﬁldm@t@si?maceMeﬁMr M2, whichis aY

of i nsi-dpwektcdt@hesondibn p@WIutib2 " - The section of the

t ube BZFBW ae%l/ﬁ §o?unon xer M2. B2: 2 in of 6 turn tube;

resi dence tr 2005/ 100542 PCT/ EP2005/ 005213

43 TabpélsBdJ%ﬁmgélg@ééh%Ohléowlesul ts obtained in

conpar ghé ééﬂs ih €shktdn 1 9as§1!ﬁ@\&éht3h@zz&§iihﬁtﬁﬁs@eg@%e&fint@b&uﬁon 2, which arrives
45 copt [ {?199“3 /Si.S_process conpared to batch lysis. Table
S'E%r?lopﬁ pﬁ%mlysate Quantity of plasnmd

ext r act &xepid} hag agfomeiey haking ftfpgssibiBan aphimizemixigg 43hegwd flfds (see Figure

Contdnbbi@tigrakigoremiddht h CL system 1.6 1.9 described in

exanpl e e col ed.is .m _H Trap

col um gﬁéettgs\}%\etc & Ohg? tﬁbeﬁgg lﬁyq/m aﬁlgﬁlf‘: gﬁxﬁﬁegﬁoﬂg BHD

Phar madilg) %reimeémddlmtea%ewesﬂmoqtir@ punp (output < 1
20 M / mi npig:hersspes, fdr&n&hh@@%@dc%@ﬁénd@nrﬁésed 10 possesses

an NH2 &gﬁ% &ﬁ‘?‘%ﬁ‘%&f}? end gj?as %@ﬁ?%er“am f§ e 1c9e|nt!:y?:\;/uvisn:marized

as: dlspersmn, brief violent mixing, and gentle mixing by diffusion.

Using the process of the present invention, the number of cells lysed is increased and therefore
the quantity of pDNA recovered is increased.
25 The idea of diffusion is especially important because of the difficulty of mixing these fluids due
to their properties, in particular the viscoelasticity.
The process of the present invention makes it possible to limit shear stress and therefore to limit
fragmentation of gDNA, facilitating its removal during subsequent chromatographic purification.
The problem is then mixing with solution 3, which may be cooled down to 4°C. In one
30  embodiment, the process of the invention uses:
- Mixer M2, which is a Y of inside diameter 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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The buffers used in this exanple are the follow ng:
Coupling buffer: 0.2 M NaHCC3, 0.5 M Nad, pH 8. 3.
Buivoex005A00s@& 5 M et hanol amine, 0.5 M NaC, pHr8TRP2005005213
Buffer B. 0.1 Macetate, 0.5 M NaCl, pH 4. The colum
is washed with 6 ml of I nmMHg, and the

ol igonucleotide diluted in the coupling buffer (50

nmol in 1 m) is then applied to the colum and | eft

for 30T#penUbetosy gives the ol ebipjendan epmparatipp éests gooshepihe jadvantages of our
washRthub BéieRodkds BRGarkdio SMgaREsIi on With 6 m of buffer A '
and then 6 m of buffer B. The oligonucleotide is thus
bound covalently to the colum through a CONN Iink. The
col umTideXstored at 20 4DC in PBS, 0.1 %aN3, and nay

be used at least four tines. The follow ng two

olfTgonucl eot1 des were Ryttt aDBR/pDBIEA: in Biated OQLHEE 6f pld@id

4817: cell
51 - GATCCGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGARTRATAREA AGRA
GMGAAGG-3' (SEQ ID NO 13) and ol i gonuclw®i de 4818

S BAGNIELCTTCTT 16.9 1.4

C“T(‘TT(‘I TCITFCE FCF I CTI T CHF I CI TSI CI I CTI I CTITICTITICTTICG-3: (Ql:ﬁ
I ﬁ Cﬂﬁnuc’fﬁbymﬁglﬂ‘rﬁje?éte%l ipgonucl eoti des, whes hybri di zed
andesglbehiedxampled a pl asm d, introduce a
homopurtme=tomopyr T dirme—sequence (A 7 SES+HDBNO—
15) into the corresponding plasmd, as described

above. WD 20051100542 PCTI EP20051005213 44 The

S X PIER correspondi ng to these two hybri di zed

O| I go l U acty & l - QXVS e,
O 1 0o ot 85 | Lt ARRAAR ol el MR O8 ar Al
J ahmacel\yonn%? ©R P"é’étﬁlfl? g é‘ﬁltpmaﬁlpqﬂé’i“!’ | The Sﬂe@’?ﬁ %lgcalﬂ@@ﬂde used
g@ﬁsesseﬂ'mmgﬁmﬁ{id}p Steh® itlequg@a idad foldwsdes are hybri di zed

[ hese two

. éﬁ@eéﬂdﬁ&ﬁ&rﬁ?fﬁ’l%ﬂ- ggxcf%g 0 1f

ol i gonucl eot1 des are pl ace in 40 m of a

final B}ﬁfbv%efsuefémiwﬁ@ﬁalﬁ@e%m?ﬁo{hw Tr| s-HCl pH 7.4, 10

nV My GEaipling birfeer: ML2XMINaBCOS 0. heaed pHe.395C and t hen pI aced

at ro glenperature falls

21 ow yoﬂléﬁﬁﬂp@i ﬁ%@&‘&ﬁmﬁ@ obARkad L&fx Rybr i di zed

ol i gon%ﬁeb%tqlgégce%é?wa’a%aﬂwth 200 ng of plasnid
PBKS+ (IBtslatrigentd @it s inNg 1 s HEMnd ka owgehdcaotﬁéauueéh gﬂﬁetceﬁiﬂmg

Wi Bﬂir B@Hﬁ!ﬂ u?f]rgll) is E%ﬁ)%glieid rt]o € co?n%n %hé&l fOr_ﬁﬁIngnt% es cht I e nﬁfrhture The

|quot | S rans rans
mcszltlfarr ig washad treqdimss ia éPC%f’EFt“’ndWh b mhefdpii sefoprné e at t@ﬁer\ﬁ The
apgoRictebida is(thd bated chyaldatitho e gahmn(tROughe CONH 1idih @hd €blumn is stored at

r%@H’@B@%G‘%ﬁJ}PQﬁ@m%‘BQ% ot SRl Ae@N absence of bl ue

col ourat’ion on um contrary to the rent
pl asmi He {qYiprinatyo REgoruslepsideseresyihesisislievradnotideis
f ISWGMMAGEAGAQGM@%&MGMGM@E@GAAM@KAGAAGAA

6 hey al |
QURIGRAL S0l 80 ﬁég‘?d?n‘g“ PR e 0% o
ﬁ@aymﬁma"&ﬁrc (0 TS TG 1Y COTCRBREIS-5 47 BNO: 1)

I ncr eaﬂﬁsel RligthlcRaidbsar whar i @hﬂdl@ﬁ irlde clokd 8imbp aP‘pﬂdinhd barehuce a

cQ ' ni e cl one .
SIPRBR o SHRE PG B 51 GBriPugprom.

pXESE@G@abo‘Hﬂe cl oned sequence is verified by sequencing

using prinmer -20 (5" -TGACCGGECAGCAAAATG 3' (SEQ I D NO

16)) (Viers J. and J. Messing. 1982. The pUC plasm ds,

an ML3np7-derived systemfor insertion nmutagenesis and

sequencing with synthetic
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uni versal primers. CGene, 19, 259-268) for plasm d pBKS+
(Stratagene Cloning System La Jolla CA). Plasmd
pXvd5ai3/100s42pur i fi ed according to Wzard Megapceprkestoos213
(Pronega Corp. Madison, W) 20 accerding-to the

supplier's recomendations. Thig, plasm d DNA

preparation is used in exanples described bel ow.

Plasm d pXL2563 is purified on the H Trap col um ,
coupl éte egrerch gorshriondingue theso tiodwbriddeddigpiugebtiflas is clondd. at the multiple

f £16HRCasitS QJfLHldsxﬁfﬂ @I@Q @Qﬁlgf@ﬂen@?xgngo hﬁ&ﬂ@ Qa QﬁﬁstA), %ch carries an
catlion.are

b ff
YT N T NS i -
Bufefue pf tRese ifvo MlgﬁnuCk;otid@l are plidedrogefeiSn AMnEITEAinal Bifeer aoadprsia 50 mM

i ’?ns\ﬁﬁﬁ Bﬁd 4V‘l|0trrﬁ/[ ﬁﬂz 'ﬁﬁs Me @'hedfed t@§15dc LJ& QJ p@a%c‘-m g% r%fegjlperature

25 WPt Al WS bl kbt Feumam e

amrz@@ mE bierpoeidaBlf e (Sratiive: Clodingfysting Dadaihemnh) mgeshd %6t BhmFT and
Oﬁcoﬁlqﬁ §@ﬁl ﬁEal aﬂ@er ﬁéak?lgﬂ %nahhucbt & H’ﬁ@foxcﬁ@& [nk %—llﬁui"he ax%:ﬁngaltjigrt r%.lxtures

TeSOF S are detected after ectr(rJ#)
e PG B 41 o BRI “BHG R M GFEIE (e 00EY Oy e Fih COThED. The
preopbingnt dpneg fhotild elisplhya gmabskgicel of bluk @olewdtich io fhisl iSedRiGi tdiRirg o the

f .
%e?fp?%ﬁfd'(ﬁﬁ(ﬂb@m& ﬂeﬁﬁﬂ% cgﬁmrﬁbgtat?oﬁ k“g‘!i otg{' % I:cg%sé) %;!lactoﬁdaSe

from _ a mXxture contal nin
7@66/6“6??’%?@&“ Blaswig N4 o © eleise: éh%%h@spﬂ)@ thy, GppppRvanCTE e Pstl

[ ﬁe I‘o@ltﬁ@\b&tW@d thaEcdRh aldmig_HITﬁ“cembeIes+ anlilAR inprddsé inynolecular weight of the
PCTI %ﬁ%m@coﬁtgﬁ Sép anﬁil%lg clMg%Q %%Q%ﬁé ig selected and t]?e corresponding

05/.0 run, rises
1plagmid, desiggate PP3i nthe éé?fl%’sse‘ﬂ‘ﬁ’&? l%wﬁ%ﬁm&w@xgw@s @nwgr -20
AP TGACTOUEAGOYAAA TG-S (FEQ MY HIO: ENa(VidrL]. 4ard me@ibg N8Df The puC
tﬂ‘é“néﬁl Iag%%lpe‘a&ivg@ s&ém @%{&T xcmsgmg; W;Sérg%g ohtlg Wih synthetic

colum_is
d@g’ﬁfﬁ‘ Brénasrsr r(;ie%( 9626@ forpplasmid H%K%l—d a}gﬁ& Clgnjgg System, La Jolla CA).
OllasganuiGREsts gerified acqomithis ftb Gtizaad Medagrep kit qndmugatdmrpamadlson WI)

LI O q¢ SE exam
S0 U KB SN, S IRl N e
SEIEAOT ot i de Eur ogentec SA, Belgiunm. Plasnid

p XL 2 5Bi3smiidsp X563 fisi peudified o mngTtab eoliMiinzaupthd Mabedlip@pcldotide, described in

(lFir %g%ll@gﬁﬁswcor{@qﬁ -!accordl ng to the
supplier's. recomendat i ons 10 The buffers used in

t 1hP StlEs; A5 indhispuBERen aredha foliRping: Buffer F: 0-2 M Nad ,
0. 2 MBEtek:ct M Na@H. 2ZMBcetaee, B 4.58af fer E: | M Tri s-HC plI

9, 0. Bl t%@arﬁ]s.}ﬁepﬁ@owmm washed with 6 m of
buf f er , and 5 asm d XL2563 diluted in 400

| of Th55plpayis F—"asa?dé’“ frifeqgd 6Plt35|lféd5(§%ﬁ U8 9FP>4A8p3 and 20 pg of
i PRESH ait4eipd fodpuffer M e B@hatto the ailantn@fqiedubitddria-.2 hbleat Gdblnuéﬁperatme

]ﬁle ktuiPR %ﬁled’\%m 1011%1 Hﬂ buﬂér Pbéﬁfd EPOH is %'gg cg'Jjelﬂt up wutth ?u er E The

carried oqut wth buf asm
HNPSTRIES T 555t B FIE“é’PP}B@ﬁ%, Py g/%aﬁsar?e @elrapwhlplﬁmtbrwrgde stanung The
exapdpbdregf tHeiphisthitgin itte selation iiseahingttt by MeBurlig ifeR tranMdOS Y activity on E.
mpharity with respect to NaC varies

Starting from' a mixture containing_ 30 % of pXL2563 and 70 % of pBKS+ a solution

' containing 100 % of pX1.2563 is recovered at the column outlet. The purity, estimated by the OD ratio
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fromO to 2 M (buffer F). The purification yield

decreases when the nolarity of Nal falls. The pH of

t heokédoadeong buffer can vary from4.5 to 5, tRer/EP2005/005213
purification yield being better at 4.5. It is also
possible to 20 use another eljdion buffer of basic pH
elution is thus carried out wwth a buffer conprising 50
mM borate, pH 9, 0.5 nM EDTA. Coupling the

oPi %59 IR B Tifes f(osf LCAGSOTFE TRETROIE CTTGTRQE Prageins (SE@oved by
| Bist@hod.) to the columm is carried out as described in
Exanple 3. Plasm d pXL2563 is purified using the Wzard
I\/Egaprep kit (Promega Corp., Madison, W) according to

t Brampleds| j er' s recommendati ons. The buffers 25 used in
this e)@aﬂmg Qf fk BlidohRlebtak I(ﬁ%GGCTﬁbﬁrtercﬁCT@cﬂrd‘ﬂrﬂa@EQ D NO:

ot RS peBlied s SRl B Riple? oS ol s s
af’i’éld‘ﬁf@@t the %P"dmltéwe@@Q%@ tel the plraswhate pf tMeGPackr by @f arm containing 6

b bﬁcrlfoﬁ Btorfrs @JﬁﬁEMi@orﬁ@@hdeﬁﬂm%&teE bg, Bé%limlﬁﬁgl pb(ﬂ%p gtp@rﬁied using
our colum .30 is

vvas hezéfed I\Eetgﬁprﬁ? i rom . gurf)f oy n’gﬁ% gt %P% S fieiwrligg frcommendations.
c Ao ysestin Wstekﬁfqﬁlﬁfﬁlfeéw fCEPWﬁFMe content of genomc or
gh¥ elytr:=teiog: ofEMleio zme@zeqmrstt%s.nht he }O! asm dI sam_oldes

ef ore, an the oligonucleotide
col un%ugg%ngzgéﬁr}sgg’qﬁ% ml\gégﬁgc DNA is qgant ified by
PCR udhnepysmiiieasked with ¢ mbof Butfer F.ahd 10§ a bfplagreid eXL.2A6Tdlned ing00 pl
t or tuft® Flarluhe@uppnen t@fh@t:c@tﬁﬂl' and Eﬁﬁatm&@ atQ(toﬂtg@;ﬁ@ture The column

prs qﬁf% ggg lq §ﬁ g&iﬁ}%& g g%i el\?%%qggxﬁrs &8@&‘2&’“}1 buffer E The glgsrmd is

P@W@@W@W%@P@C%nmﬁaﬁm@ AAT TCT GGG GAC CAA AGC -
AGT TTGh3' exe(uz?ﬁ@xﬁﬁgmanﬁg amt ﬁﬂijbuﬁer v@% n!ﬁ&%mﬁ; réSEIt t%ICl Varles

he reaction

nyr | sel\g%G A %Sﬁje Iplgréf Bﬁ"@ﬁe@%ﬁﬂ?? V(hﬁ"? @ﬁ@@ﬂ“ﬁ?%ﬁ@eﬁns The pH of
Chiabipsbernar ea)vary irora 441 5, g Srification Peldrding Xater 4t Ph.alt ivelss @ssible to

Qxiss @ybitier Qutlon dhidr BF haKE bH: e&@io“s Minds cJAS d&plivmﬁlﬁéxecomprxsmg 50 mM
t?lora%ggfggl)o MED’&? reaction is perforned according t

Gende mn at 95C - 30 cycles of 10 sec at
9@@plm30has@tgowle®@<:(5' -GAGEET TR TEBICTTCOTCTTOOT A (SEQHID A8KE.1) to the

ThemaNPbdrddia: cﬁﬁeamﬂhpll%‘l Eb@l%ﬁl ﬂ?@hf@ id ﬁhnlﬁgf]&hg tljleszaxd
Sﬁgarrgt 1t(%Pr¥x an(:t %OI‘V?I% o@ t %)a o eco &

ESBRce OPEh P Walor et 3}“ PP t?éssrew%r@ﬁ@ns The butfers
Usﬁlﬂm&ﬁ@nwhéwﬂmf@lh’wmﬁl ed by reference to an U trapur
genonmigrrdhiAY 5 8188 0b oIk, p8@l | strain B (Sigma, ref

D4889 'Pﬁ?pp Thi_s | e descri bes plasm d DNA
puri flagcaetr on r%%éaﬁ ggi“ﬂvf@glgfe of bacterial culture,

on  t Ake cobymp &l waghdd With Gunlpr bysfer 1S el 160 peloflasnid pXL2863 diluted in 400 pl
Oyt B Rt thenphlth & (R col P &d SlchiRledBr &R m\ﬁbt%oﬁlgerﬁyem %he column

is washed with 10 mi of buffer F and elution is then carried out with buffer E. The content of genomic

or chromosomal E. coli DNA present in the plasmid samples before and after passage through the
oligonucleotide column is measured. This genomic DNA is quantified by PCR using primers in the E.
cali galk gene According to the following protocol: The sequence of these primers is described by
Debouck et al. (Nucleic Acids Res. 1985, 13, 1841-1853):
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pXL2563 are centrifuged, and the pellet is resuspended

in 100 p] of 50 nmM glucose, 25 nm Tris-HCI, pH 8, 10

MV WEOTRS/1®8Q pl of 0.2 M NaCH, 1 % SDS ar e adgedrr2td3@05213
tubes are inverted to mx, 150 RI 20 of 3 M potassi um
acetate, pH 5 are then added g#d the tubes are inverted

to mx. After centrifugation, the supernatant is
recovered and | oaded onto the oligonucleotide colum
oBtdiheaT ST 66 GACK L AGC AR BHpP SER OB HDng, washes -

ansh BLOA AGC TACdTdaTdACatAd @GE hoBe (slﬂpmmdaexj i n Exanpl e
3Thé¥é%grr}nmi nsl!s QQZS%I] 89 k@ﬁ mf%r rome réln%er %lfjorngle[:pes 1.5 mM

of culture t al ne
adH-bs®? g dXTEK%I&W% Reest-ShY primes: 3i téfmmm ravlzsmraa@@romega) The
shaumnngmﬁmaMe&mﬁhgmMQmﬂmaéea singl e band of
" super GQj;l gdscCi rcular 25 DNA. No trace of high
mol ecul ar wei ght (chronosonmal ) DNA or of RNA is
det ect-aBrP&es of 1P preat®%snid  purified by this nethod.
Exanpl e 6 Thi s 3exasgb®e describes a plasni d DNA
purification e t carried out under the sane 30
condi tions as E&gﬁ%VEES starting from20 m of
bact eril8PH&¥%r e of DHa strains containing plasmd

p Xhe2dnfpBlied TINA £2inbnt PBY YaitpaiksSn leAdtien sé;bﬂ-atbmbylele'étr%or@fs oR 8 vi¥brose
CFT R T T

néﬁ?ﬁ%ﬁﬂ%éﬁpﬁﬁDWﬁFﬁw&ﬁ%ﬁ%LQ,%Wmﬁ(W@mp@fE@@%un1acetate

pH 5. The DNA is then precipitated wwth 3 nl of

25 ol, and the pellet is taken up in 0.5 m of

Oggéﬁﬁggdlun1acetate pH5, 0.1 MNaC and | oaded onto

t he olﬂﬁéﬁ%@leéacv%éplmw WO EO% fra @5l Iysate of bacterial culture, on
PGS sERAD MiflRE? kile: 45 ook ah B&ﬁngﬂﬁ cfit@s Of DBSE sthalhs H}ﬁ]mng plasmid
%%63%%1&1 ed Balné] %E Beglbt 1§N% R pp'aQ . 1%6 gg of g()o]{ﬂﬁ &Megse 35 mM Tris-HCI,

Ion are cC
ER frgP &M B &90 w@f 0.3 Mé\laﬁldslhﬁ @S Eeﬁdédr e tubgs mmﬂva’reﬂ toymig {150 pl
Wb 301 pithiskibim ade@BRETS ard BeoNAGH ahdShdHitkMire fﬁb@tecpﬁoﬂﬁ;m }Q’ter centnfugahon,

OEE %d)grﬁgant ?Snéé&%e%dan ¥oa9e%aorrll OST.E a%gonuelﬁo%g CO?I%]J]O(;bt%glledz ilS %FCélbed n

um brom T ormo
bEHEPsf- Baipe reshss |a@5d=1utlen %ld@na?al ipiase degsried fdianafle T Aphro§imately
gDh@ﬁﬂ,ﬂlaﬁxlmd\AEﬂe@héZred(ﬁbhf OREaEhye. BMpl%ucD&btaﬂéu\ ahaBysed by agarose gel
I a
?Ecﬁ%ﬁa%@!meangghn&m bxerlflndnl-z {t’imng Bj(es form oP‘a sgl Ise‘iaan(a 5 S‘gﬂﬁ‘g{%‘g circular

restric PVes?g 8l
PNt\ hio 3cp elctigbdnolpeias ¢giel (chygato Wl) BNA:@r oflfNAGbdetseigble ke plasmid
phuaised bt tieOnddi.NS a cassette contai ning the
cytonegal ovirus pronoter, the gene coding for
| uci ferase and the honopuri ne- honmopyri m di ne sequence
(SEQ ID NGO 15) originating fromplasmd
PXL2568is eddiple Skcatiesa ﬂzﬂmu{ RAi ;&flﬁc&n(ﬂtex@hment lg&%)out under the same

0 I .
C&H&n@dn{;} Lsnlg(arh%ne!: f 5“811&9%5 gg)m 1 o%lt‘)acttenalec%tu CF (ff %H% %615 I{;ﬁtnrg ﬁ;gig a%asmld

far ment er E pare rom
ciefl2853. {The ollgpliet ﬁéﬂkﬁé‘tp m é 5lff&l@ # o elugesg, 25 MM TésHES pIRg 10 mM
F[H&Ib’fl@[ 11Ssis 19 bhrled Syt wi0 2 mVbIYLWE &E, 1 30SDEVhde fvalikiRn Wk €HOmPor3 M

AT B A e Pl
Pt &6 @t ofnf Mrsodneﬂ %ﬁﬂﬁtr—zt a% P & Naf'l pryd lepfled; dnfoghe] ofigamtdeotideolumn
applied to a 5 mM Hi Trap-NHS col um coupled to the

ol i gonucl eoti de of sequence

5' - GAGGCTTCTTCTTCTTCTTCTTCTT-3' (SEQ ID NGO 1),

according 15 to the nethod described in Exanple 3.

“Washing and elution are carried out as described in the

above Exanple. Exanple 7



5 arm@m&t i (Blgmﬁos&l@ﬂ)m SHoPRRA iVt 1 pur

Thi s exanpl e describes the use of an oligonucl eotide
bearing nethyl ated cytosines. The 20 sequence of the
ol i yonzonshewstzi de used is as follows: 5 PCT/EP2005/003213
- GAGGM CTT' eCTT' eCTT' CTTmOCCTmeCTTneCTT-3' (SEQ I D NG
19) This oligonucl eotide possesses an NEI 2 group at the
5" end. mC = 5-nethyl cytosine. This oligonucleotide
enabl es plasm d pXL2563 to be purified under the
c othefined efriigscidifed Extbggbbe Exanmile: Bimdingbwvasidhg\ef tewblfuett ar@ifelupdh fe carried
(t & ad deSdfibaafin @@@B@Q@& , Scer: RS 1Rl V%Mgdbtfff@r {hg %foﬁnq‘% of which with
dergg gg%qfl ZMB%E I n the1 aggve exanp
eot | de us Oﬁ%lé‘?df frae yfﬁﬁr@“’@d efeé‘i‘%?‘f’i%ﬂs apdghidium
vvn ‘Wmémstalfmﬁ fakes dedorp qf |ar$kxelel bang of Frepephaigpbigtier DK OMG frad@rvf high
Hnﬁd Digestion of
is linked to the L ]l of
© RA B s AP 00n YRl el L B P Pt weit of 3
didlB‘@PPS afwsmlmpmaér@ﬁzasaﬂe coSpjpk iha gytafiegblbngrus promoter, the gene coding
0| fblglﬁﬁfdﬁie%& ind @o:ﬂdﬂ;dru@@&ﬁ@@ﬁmﬁlﬁé QH\QBcet(BgAﬁ SE'(HHD ;gde 15) 'Qngmatmg

A%, 2 Gind 0 (e 8T e ong B o n

10 mﬂdé@ f¢rmef1§9®s Aiclshrdyseig isrrasperedfiem 200 goansiof beia the@sl yelle igtGkenap in 2

15

20

25

30

53it% ot 28 kb 718, rals@ﬁ\m 1&&9@1@@@1 ED’!‘AttS‘wEBPz litres o of02M 20H, 1 %
olngonuc!iciagtl €. en} aema.E% g bon “at ons

i $6F “TRe “6r daF " A8 &y 20ns wg e OEBMCH"?PSB’FPS&CS% After
2G5Ign5 4 2mPETIEPRPOB5#O 0BRiEB 1048 5 EX AfieNAS Folun®Woipikd to the
t %ﬂg(ﬁhcﬂ)fﬁildé@)f &ﬁlﬁeﬂ&e.igGA@@@ﬁﬂdT@@'ﬁT dﬁcﬁ@'f%&? 3'38 é‘ﬁ?kﬁeb, according

uri _ne- honopy di ne

s é%%‘gﬁ%‘é"? dgsr“rébego 13%% h@(ng{%ﬁ end sty a fdﬂﬁé@ 5sofipgd dpthe above
cétdlens the 5 sequence (GGA) 16, (SEQ ID NO 20) and
the plasm d pXL2726 which contains the sequence (GA)25
(%Eqnl D NO 21). Plasmids pXL2725 and pXL2726,

ts to pl asm d pXL2563, are constructed accordi ng
to t hehiscéxamiiln dessivesathe gy des oligdothoiide HexmppletyBied WRbsigs. The
tb@]uén&! dr Wb IEm Ol dtA ORHLk %Q@liogg pai r s: 5986:

3 J.D_NO 8 10 5987: 5'
A T G e e s e o 19
5 GAM@N}"&GO%P@ESESQGSE@W@N@ atZMb) 5' emO82C = 5-methylcytosine. This
ohgﬁﬂlﬁgé‘cﬁ@aaﬂlz%?ﬂ p}&L&%@ pe Mﬁe@é)derm conditions of Exa le 1,with
5086 and 5987 AHGs doneppgd it 2
PR R SR B} g e PRh 5 nel Goerddbs. at ¢ he

BarrHI and EcoRl sites of pBKS+ (Stratagene C oning
Yedinfgldg La Jolla CA), 15 while the oligonucleotides

5981 g%% ﬁ82 are used for the construction of plasmd
pXL272% " TRE® SR 2 M5t pRrtiedle wonametiBrist 4 SHerminahend with an

c &mige grewptlinkgd tothe pHospbar Gropghld 6i3coataiging 6 edtbonafdehs:H,YCHME In this
0 Eﬁaﬁﬂ@ Uil 8 IgFh8p R Bhiled tﬁﬁeeph&lﬂﬁa%go? e S‘Qler%r}alabrn!i %rougl} 9D arm containing

:1 Qe on tonq ﬁ% ? are v ¢ sequencl ng

A SRR s S ew IP&O ths "Béon%“éf@?‘fietﬂﬁ%t’asﬁﬁﬁedéfﬁ?&ﬂ the column are

pmu.@st Polwiizd ds Bampiedi VittcabifonFr EMANAGIE0.E O hddte, pH 4.5. This
oligonucleotide makes it possible to have better purification yields: a 53 % yield is obtained, whereas,
with the oligonucleotide containing 6 carbon atoms, this yield is of the order of 45 % under the same

conditions.
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expected sequence: instead of the sequence GGA repeated
17 times, there is GGAGA(GEA) 15 (SEQ 20 ID NO 26).
EXHWDMQyﬂmﬁﬂhe ol i gonucl eotides formng tripl@ghisssais
wi th these honopurine sequences are coupled to Hi Trap
col ums according to the techni que described in Exanple
1.1. The oligonucl eotide of seqd8nce 25

5' - AATGCCTCCTCCTCCTCCTCCTCCT-3" (SEQ ID NGO 27) is used
for the purification of plasmd pXL2725, and the

ol i gonucl eoti de of sequence

5 ExmPRICTCTCTCTC7CTCTCTCTCTCT-3' (SEQ ID NO 28) is

used leHoﬁuligethQ LUIdnfng Q’&ité@ndegzﬁlbeﬁl ﬁSEQaEI le Bxggo%ptw Elgsn}uy\o carrying
ums .0bt ai ned enabl ed the corres

OIS g RSP ala5S senanl e (e Borrcepondl i o e

d eegmﬂq*»etiQGAPxn (BRI 20) angjtltetplastié pmm@wuﬁgcobumﬁi 0§ Eequence (GA)zs
Hhepne:23. M NaCl, 0.2 M acetate, pH 4. 5. Buf fer E:
M Tri A The yi el ds obt ai ned are
23 % %l%méip)@w %fﬂ%@%&ﬂ PRIV P2 PR XL 2863 prseoqopsipaftap. acopying to
2008 e5ARy REFbEHE BEHBOSRDE thd DllovExadtipbrclddidelfairs
emgrpi_@Alrttmtbg@i@@ (gﬂapﬂ)l}fg b ence of the length of the
P nt |nthe plasm d on the

pg?g?fglz é%?f‘g@&%@?&s&siﬁ%w orter gene used in these
eX8br - htE(GGa) dEhB (BRIQRMND: 2He activity of the

C@@@@MT%@T}?kCG@T(EﬁGmﬁM%f' on is the gene coding for
md pxXL2621 contains a

| uci f ?Exe Gch Ef‘Sle tlﬁ 5§%pn 7 iS4 clo

casse EBHE e H G ert? Bt "éiﬁ EREG eI PERid g3 37EMW) cloning the
pqllemclemd@ IaUhfeﬂa_m}ﬂsnct E@Ri difs dfpBK fye(seatpemti Q1hidg G stem, La JTolla CA),
| gtk e BI@g%ﬁxcleéﬁdestﬁﬁl M %82 a8 QSeh'lt'opﬁuz Hnsh%!:&oﬁ ﬁ;ép d:isgltd %Xi{k? The same

vector t% asi ¢ Vec%l ( Praoneg g

AP BT as T "P% 2% oWs FJBTSE%“% anglagﬁl PERWS weouiehi ef\qe@ﬂy the
Gﬂlgquq:l@g@ﬁ rairs 40¢ Slupgd . SithQarlyhtbe (Mnadsvintbscept JefRd by sac[ilgncmg on the
Al /Tids élﬁlﬁedqpﬁsbg rsééﬁtﬂﬁg thsthid }13&2’;29 | plo&é%e@q n{ggnﬁ&% relatlve to the
ni crtg rans ogﬁg rgmgqg 5621 were I neari 26 ?h

SR TS ARGYTRR MRebarn QA FPRtoad” B PeatrRHCAGPALGSHD
rﬁDINOa?G){SSC at the sane tinme, the oligonucl eotides 6006
and 6008 are hybridized as described for the

éfnSt r ggtl on of plasm d pXL2563. 6006:
(GAA), ?CTGCAGATCT-3' (SEQ ID NO 29) 15 6008:
5' @W‘ﬁ@]‘e@m@(‘oﬁ@ tripleicliceSHQ thése Nihop@Oh seqldikes are coupled to

h—}lﬁﬁﬂ &!luﬁﬁg dcQdidp té({hy{e@miq&a &ianash ]@Jamﬁlpﬁl Bﬁ’@tﬂ%%g%ﬂg of sequence
T%éltr t fo
r ec onbi han 8‘%2&(}@2 gg@éc?‘r%; FﬁEQh% g\g) BZ) ‘W'ﬁqofg@fﬂezw‘ﬁﬁ‘tatl@ of plasmid

P&E3725, @nd tearpligavadlgptidesf seqehnece t he ol i gonucl eot i des

IsnAGmh:t@@c@cRa*m@’réﬁ:Tc%@s SENEPNGS) i BLER! &

| goti de sequence of 't hg lcg:{Poned 1‘§)rlagnent ?%ung%gor?oqglasmld
leSI ng the prinmer (6282, 5'-ACAGICATAAGIGCGGECGACG 3!
( SEQ The two columns thereby obtained enabled the corresponding plasmids to be purified according

to the technique described in Example 2, with the following buffers: -
Buffer F: 2 M NaCl, 0.2 M acetate, pH 4.5.
Buffer E: 1 M Tris-HCI, pH 9, 0.5 mM EDTA.
The yields obtained are 23 % and 31 % for pX1.2725 and pX1.2726, respectively.



20 ID NO 31)) as a sequencing reaction prinmer (Viera

7. and J. Messing, 1982). The pUC plasm ds an

ML3wp Zeoderosazed system for insertion mut agenes1,(§T,§ofqz(c;lw003213
sequenci ng with synthetic universal priners. Gen

19: 259-268). The first clone (pXL2727-1) contains the
sequence GAA repeated 10 tines. 4fhe second (pXL2727-2)
contai ns the sequence 5' - GAAGAAGAG GAA) , GGAAGAGAA- 3
(SEmpe NO 32). 25 A columm such as the one descri bed

'o|”. Exaﬁg%"??pmﬂsm U B YRSl el i ererseqrenpegurgot n e
E@” S RUEl@EEyieldrhe pl asmid pXL2727-1 carries 14

r e peat sTh@ frepbm gsegeudnaiesdshpuimiiieto @@ GleaR NS me Cﬁmposnlons of

5de%§dv9ﬁ%1§ﬂ9¥£eco\ﬁﬁgﬁplu&%ﬁgea(tnz only 7 repeats of t

corresp@ndl ng P&H I zat1 on sedquence CTT can hence
hybri di 28 PRFEA PERRES2D carisisce sassete elinfafniog alivt 66308 icktbiogeslovirus (CMV)
Pl asmvieh qXePfRoad of it ge@nioding for WPRSSE I5BS Miul 3 Hindr sites, into the

hy Beiof c of The s
I engﬁzﬁbi%hzj?&%?ﬂ ? Iﬁé ol i gonucﬂn% Elé\‘lg) Bléﬁﬁg s "?rt")'mlcﬁ% “Smg Standard
c ol *EiTHIves phpecyen lifastic| eot | de can hence hybri di ze at

100nly offee Posids pXire7em1 XLRTAZ? Lare %hﬁu&é%ﬁfr‘&!e ﬁﬁmm%rﬁameﬁ
e

15
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i denti o

fol l vaqﬁt) IItilgrf %Tse}rﬁss o %ﬁ&?? 3’5&2&9 Weﬁﬁ Eéefﬁ‘%d 0vis’ Bamiilofhst eezyme was
pHR3Ftsted By, mgamentpfor 10 myip gt 65% picthe, samyHing:, the olfpomivle EOREA000M 6008 are
20@5@1@@%@@3&@2%&&5%&3@@ pXmid¥gs.puri fication

yigbél 9§A~3@2|(&( x EJqé‘iF& 3,?%‘]@@70-3%%and 19 %wth

p)%LG ceI S use cells, inocul ated

on %Zhes “GALCARNTIECARE TO ST (SHRAPNPNI0D 24-wel | cul ture
pl at esTign hythiizhiars infxnoé 1s5£1m{a&)Qt the |B!ax§iﬂ/\'§4dk of Egﬁncp bREIEL A and, afier

| Sraﬁgfdnﬁl i Ones_are 1
o ecttgﬁtﬂtcg]a%lﬁg é%%% ‘TEI‘ :?r d 1&%% %ro%@twgmnc restriction analysis,
C ﬁ F Bes‘?hﬁﬁr{l}&d??%“ét“?%ceﬂféﬂ @‘@S TWQi‘th’n@ agrpaladtedt apd the mglebride sequence of

u stecklondhfegmink is wrerified &mgmfetpﬁma{tszsiz Sf ACA@TCAI%E&G%BH&@ 2863
" 9010 SPRALHER g Walifh 68 iUt fgrar o O
a dﬁ lng a t{g E%n T 1€rﬁe Messing, ]t9ﬁ@ The pUC plasmids an

ser um and thén a
%BBP tisK dYSte’P @r EFEXTDRW“E?Q?MS@LHH@ m@nm With $ftheic univatl primers.
h@@nnslﬁazﬂzm 10 % vol une/ vol une of foetal calf serum

is ad dﬁg 2R @10&4‘&)&9}217 ?) %}r émo;‘]ac Y bat ﬁif rrgf}e?tg gq(,) g&%gﬁ'@decond

3@% rb\xﬂt? r esence o
VR R = SN S Y (FWAFA&%@AAMWA@AA—S' (SREEBINGR d2),
accor di edpningudh hethpb’ﬁtda‘eﬁﬂed Che iyl 6hd (WP EE'%&gﬂeE kel the oligonucleotide

PEQIRER TP R TR Lumat
| um n%me ?TﬂéEG atg EE %ertl% Hj (ﬁgﬁl b “Pl asmi d
pXL27 27 Plasipif bR 72 permigro &4 Fapesiscof tben seEmpreAs The dfzoh@Seotide

t deamibéderbbiieowhighi codtaiss d’nl&dl7&€peﬁ§of|ﬂi%rc&€és@§dxﬁ 129&'&1%4&]&9& CTT, can
Whenbt B8 Wthgblm Hsg 8%5@[3& p%l asr%Q\}a 27%2/'\7’-22 ;rhcﬁfﬁtraét possesses a

r ki t
:'\L/ggﬂ‘ﬂﬂn SgIUrRy Ch‘b‘*)?ﬁgq?rﬁ? Eocpéh‘tf ﬁ@tﬁfrff&tl@sthtastﬁéat pithd diig@atléofide bound
ot the ©DRerd Shis V@n@le&ﬁlﬁbdﬂfﬁedz&&h}lﬁ@dlzetﬁf dn@l ofte Ihﬁhén)%n Qﬁiﬁ% 1y

h
cnr 0”@5@&5@1&@% is 1&@91'3:%1 b i€ yrie%esg di gS E?? \rnitm?e\g?qo%/mﬁ Gaffers:

renove nucl eic_ aci am nan
genoniPEHHNA %HHWMGW otd evel s that have not been
achi eBeffer BMIMTTHAGIOL@HLY @M@l BHmomat ogr aphy met hods. A
triplex affinity gel is synthesized with Sephacryl
S-1000 SF (Amer sham Pharnmaci a | 3i ot ech)




20 as the chronatography matrix. Sephacryl 5-1000 is

first activated with sodi um nrperiodate (3 mM room

t enpenreatsacoss2 | h) in 0.2 Msodiumacetate (pHpdyf

Then the ol igonucl eotide is coupled through . |Pt§ %zogsmlg&zls
termnal noiety to al dehyde groups of the activated

matri x by reductive ani mati of0in the presence of

ascorbic acid (5 mV as described previously for the

coupl i nghafrifre@neiekiss 20 Howitgbymid HXE1727-1 dnd 19 Y6riA BRI0I727.2.

Met hods The]-r,%ﬁsﬁusecgée §ﬁ-1 glg.’.) cells Hﬁcuﬁ%g%g We! ol I'cr%y ?efor%g:e Ez;%penn?ﬁm into 24-well

ol i gonucl eoti de used hese exper|

Eur GYEHRIEE on fhe H’@OWPPQ ‘ie]ésé}ﬁeﬂhgﬂf P%ils%lé fieidn {0 imdAN4G and mixed with
cond gpfertr RYR 116338 &l‘lmbfectahﬂpdﬁﬁve Chﬁ@ﬂm ﬁe@é@ivesﬁﬁgﬁr}ﬁfé equal to 6.is

5 US ;€§ féx O OOIII
E( | nof rep RS %ol)r?ﬁ?g??y 'h ?adil}‘}f‘gm madhim without
En%ﬁl Fafysergm a’éﬂ then aggled fo threlisHip f}le PrPPgtpn 061 uadrmms&)tme Asll. After

d [ swmmdt O VEY% vblhﬁe/ﬁﬁﬁﬂd NGl Qfif ehe [ HanRRYY ther@eﬂy af¥8ncubated for 48
0 OSSR bEroleode s kLECSy TREIRETT bnca CEER IS e tuitorase

llasm'ds " ar e “eBF
pr Sigpis ﬂseml W‘F‘H"gﬁ%ﬂ? prataecl agibed Piombgs s, Prompegd (ip7 Bladison, WI) on
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W%b%%@% 70‘9§ar§1t%@%’r\1vﬂh@n;vgraé:er&g\re§l 0§60‘J’he met hod accordi ng
to the present I nventi on surpri si ng] y results in pDNA

preparations having rmuch | ower anpunts of genom c DNA,
RNA, pEzampledS and endotoxin, in the range of the sub-

p p m %h% gle [8) (3 [+ ﬂI'l 1011-€X & atogra

o2 S0 LG B g .
uB’pf ofix %“ W%ﬁ%d@&é I#@W Eﬁz'ob@r lzrsroaﬁography step (HIC)
Excauti Llrea fnpre Truefied | permill ONAL preparatich ap: c@&pﬁ@sﬁlﬂﬂ ﬂ?@/ﬂ)usil}nknown methods.
EXRORLS method eh QnpRd i € mbifl o res
condi t.i (l)n‘legl g;asoﬁ‘erﬁ g(? or %?cgg@\m)slggmﬁs% o V\A V\% goulipd dpy pDNA
t BERFEEP YRS PR B‘%%tamﬁ"é‘ﬁd’if EFgRE Y RW& |P)0‘teal fuidy epflotoxin, This is

dreffdtdd i Biguroh Thet eperapntagian stAFL2TBAC and¥8C Brovied 4B Ssily higher
SPurimMuds Lisila I'c’%parlﬂ‘é@ﬁﬂ"%nmghe ZQHJ 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



5 7.4 (naned buffer I), and iv) Performa second
diafiltration of the retentate fromstep a) above (step

b) eA0ersw00s820 to 3.5 volunmes of saline exci RcerbbRSis
mM NaCl ). This alternative diafiltration step according

to the present invention efficiently and extensively
renoves anmoni um sul fate and A extensively. Al so,
subsequent to this diafiltration steps, 10 appropriate

t argerendNECPNA eneeis g tionlagiasniddn 1:5]ﬁioﬁfhﬂeaﬁﬁrgfsﬂid}&bsdcgﬁxﬁ%ﬁon, ie.,
C O NEGENtHARYHTO NicRELWES N l ar tai ned. . :
Exanpl es t.o%q pl (zsrp d. DﬁAglgﬁ%?eg??“q%’%o“ﬁgS@Y 1 Gpian fyghly purified
pr Vi ged Y FRE Plaraii % b élse GompagiipnsTefidiably Gufiandfully supercoiled, of
corresititap 3%, 8504, SPBCISYSndodrt Men Plraglanpeng cal 1"
5diafltration 2vd diafiltration Ingredient Ammonium

sugféﬁﬁ %O M< IM< | M EDTA 4M <1pM <1gM Tris 50 nM

1. 40 M Nad 154 nM 154 nM 154 nM 15 Exanple

18 A t 6k orhekif tisabeh Entnplp) s ot Ny @b dRREbMS step, o

phapRRaRWHnERdhrdE ' b% 96 gs nuf actured .

ac .ggldi n% C? % gfﬁ%%gﬂ%%ww%ﬁﬂfhﬁﬁgﬁf agrl .’in?tr%‘"’tpﬁgs P 6?%’88’@%3’3““ of

st 6p aRSEFT BEgq R pamgmtian issomppred torpraviesly e neettiofis SAs shown in
10di Biirt thethedietbed @radingto ZheygesPinvéiibn AgRKHEF refMO UL prdy preparations

\ OhéwJﬁEE SudfTovid faxﬁﬁﬁats ot Qe%.miru& BﬁA,rlg\?Aju lﬁ}eoke?ng ?.nrdgi}l(%)f})%lg,tlg th\tlav?a%ge of the sub-

diafik%ere agai_nst about 3 Vv S Of sa

exBh{*EAES SIWEDFIBHE M Peresre 9 tee Riptent inydndon shovis@rodait quality obtained
t h#torgh%za 0.2 pmfilter and adjusted to 1 ng/nL. The
final APl (pH 7.24) was stored in a Duran glass bottle
at +5' C until DP manufacturing. WO 2005/ 100542

PCT/ EP2005/ 005213 57 A stability study was perforned
on sanples of LS06 stored in Duran glass bottles (API)
as well as in 8-nL vials used for Drug Product

manuf acturing. After 90 days at +5C the extent of both
depurinati on and open-circularization for all sanples
was hardly detectable (s 0.3 %9. After 90 days at +25C
t he depurination and the open-circul arization rates of
LS06 sanples were also quite Iow. The 5 depurination
and open-circularization rates calculated fromthis
study were < 1 %per nonth (Fig 8. This study
denonstrated that the stability profile of plasm d DNA
NVIFGF is very stable in the fornulation of the
present invention wherein the pH values is maintain at
around 7 to 7.5. While the depurination rate and
plasm d nicking rates are generally strongly

accel erated at +25C, the Applicant

-}




has showed that the plasm d DNA stay stable in an
non-degraded formfor a long period of tinme even at 10
RT. WoResggeeei fi cati on shoul d be understood i npﬁ,ﬁﬂ%os%fmm
the teachings of the references cited within the
specification. The enbodi nent val thin the specification
provide an illustration of enbodi nents of the

i nvention and should not be construed to limt the
scdpampe 1t he i nvention. The skilled artisan readily

r ecogni I@Sdlﬁﬂ)@&mmw asoadgﬁﬁhedeﬂb@&hﬁ?ﬁk Ss ?Jrfé‘» @%@m&stﬁéj(ffﬂowing

by th venti o bllcatl n atents Cite

1 ook Gl a iR 6 e P S

t heil)r eﬁ’ﬁﬁstrdeﬂﬁiﬁraﬁonéﬁtqphbag@wt BXft to t Hevolveesaf S@IM Tris/HC), 150 mM NaCl, pH
5 ncmr(mfeaslggrlwmr ef er ence contradicts or is

|nc nsi Wi ification, the specification
S PeeB ednd lsBieSioR BEie s somicin 6 toate G BReHG0 t0 3.5
refvelrl’@%@é@hmri@lwﬁl@mﬂ\h@h admi ssi on that such

refere nﬁlﬁﬁah&{lﬁlv@&b_f@t{m&f iepta&omg tcp(ﬁ&ep?%% mgé)g%(r%gggﬁsc%% and extensively

Unl ess_ ot herw se |tn dc%{)_ggl

qUARTS P BB e a7 FERLEY- ofiso: SePseaBbii fémndiatiladen steps,
1050 aprsprririe thepe'dN4Ch canbratratipe bl 4 it inirend fumt Tisciongnteatia Waebveen 400 M

ar @nd O mdearkl BEI@RAL @z@ﬁlpl%sof%kﬁglpmﬁhﬁu'laﬁgslc ﬁleJa ns are provided in the

| nstances b% the term "about." Accordingly, nles

ot hetw 561 i cated to the cont rary, the nurrerl cal

paramsters are approxi mati ons and may vary dependi ng

upon th ﬂfSlred properties sought to be obtained by

t he pre i nventi on. At the very least, and not as an

at frenpt—to++mt—the—apphi mﬁLF,fm of—the-doctrine of
eqli val ents to the scope of the ihef é’?‘i‘?ﬁ”ﬂn‘g‘ach nuneri cal
paf amet $gecishoul 25 be construed i gE/r[ A&fvegﬂéﬁhaceuucal

nupber of signifli cdifiditgnt 5 arithiditdiianary roun
approaches. Unl ¢ss ot herwi s¢ indicated, fhe té‘f&‘ﬁdle’&t

| east ng—a s s—of—ete roro{ObC
unde%lgr{ﬂggﬁd%?g&refer It%r)rl\)gvery el eﬁglﬁ in the seri é%fl
Thpse skptded T thesaid W]l regpmi ze,[or be_ghfgto
ascertain using{no nore than routine experinentation,
mapy equitgal ent $ t o Vmdspedi fi a.4enbodi nent's of4o ubhe

i nuention descritbed herein. |Such equivallents are

i nt ended™@o be énconffddded hy t He* B | oﬁi ng 304oMins.

20059400542 PCTEP2005/ 005213 58 EEERENCES

\VAV RV L, oyan

Pat ents: WD 98/00815 (utilization of T [ Tee], Pasteur
MeEkample 18er uns et Vaccins [Sera and Vaccines]) WO
96/ 02658, A. L. Lee et al., A Method for Large Scal e

Pl asni d rJcati.o 19 97/ 23601, N.C. Wan et
al ., }J:Li‘ém%ﬁ 3’?‘“&3%%‘3%@% @V‘%Dég% (aciiypypegmasetiee ingpefliegis) named
Ve Nedl6 iy rganufas@{rﬁtd@cbwdmg togxerfle/i3rvdth Ple disfifirgioDbdécean@p @hs@iset iflExample

20 [P)NPV TheIQSkAN kil abiYerdd2E80u04 gﬁ QB /iE a%taé d%fgx)olumg oPbuffer I and the
at 0]

g ek e L o el et o
fr %\en ’@@g@ﬂﬂm&a N0 {0 Ot jadjusted tPLiply/ink &lthi: 6me APTHIpIC7.24) was stored in a

Bi Uﬁ@igﬁsg’i{&,dledt+5mDp%d1§@dugl | kal i ne extraction
procedure for screening reconbi nant

OO
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plasm d DNA Nucl eic Acid Research 7(6):1513-1523

(1979). D. Stephenson, F. Norman and R H_Cunm ng,

SheWp 206i1ekéni ng of DNA in SDS | ysates Bi osepafabio@boszis

3:285-289 (1993). 15 MS. Levy, L.A'S. Gccolini,

SSSS Yim J.T. Tsai, N Titc?gner-kboker, P. Ayazi

Shanfou and P. Dunhill, The effects of nateri al

properties and fluid flow intensity on plasm d DNA

r ecov erdy SRy sy wesgierforngdsinsangire af 1686 stdErigh Rwar dlasgpotiles (APT) as well

SC bencmb 4ial hifell-10r1313g @kQ&Qh%nélﬁQuﬁin\é%ﬂl\«i% @6/§ q%?é ﬁ%‘é the extent of both

L1 PR D% e R B g et oo B0 Py g A 90 cays

Pl a%i¥ he Mn%&@@wmmwemmwm%ﬁgfe low. The
; : <151> .2004- 04-

:ig%zruﬁ@ﬁ% enlc?rculaiég'gr? rabds caﬁg{at@@ﬁ;o.ngﬂg s<t§d]v_ &gre f 1<§ be ;no%tg %pglg 8).

.<170> Patentin version : I )
<212> %& studyslpmapstygiedittiat th sigbility ponfile of RpspBDNA Y W iiscvery stable in the
ol foyuiatioh efghd meent dGfon EheGhgBCHH ikes & trlaBiatnGt ir6unti /64 4.5, 3Bhile the

<24e9&ingtioﬁ%gkelﬁd %ﬁsmufl%élgr?g r%& ggée}a%}z it@éé}'/ %:icegeiér%%dgagség(z the Applicant

> i ¢ oligonucl eoti
<283 g‘ﬁgggt}'}a? glte plasm?d DIgA stay stable in an non-degraded form for a long period of time even at

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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<210> 3 <211> 19 <212> DNA <213> Artificial <220>
<223> synthetic oligonucl eotide <400> 3 aaggagagga
ggodgeraore2 <210> 4 <211> 19 <212> DNA  <233%/mp200s/005213
Artificial <220> <223> synthetic oligonucleotide

<400> 4 ttggtgtggt gggtgggtt 1§ <210> 5 <211> 19 60

WD 2005/ 100542 PCT/ EP2005/ 005213 .

LI STING <213> Artificial <220> <223> Synthetic

<212> DNA GCO03001A SEQ

[ [ 210>
nucl eotide <400> 5 cttcccgaag ggagaaagg 19 <
Iﬁ%—’%—%ﬂ@&zlb DNA <213> Artificial <220> <223>

synthetic oligonucl eotide <400> 6 gaagggcttc cctctttcc
19 <2 MHatentE:

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 Jfor Large Scale Plasmid Purification (1996).

WO 97/23601, N.C. Wan et al., Method Jfor Lysing Cells (1997).

WO 99/29832, D.S. McNeilly, Method Jor 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 Dplasmid
DNA substantially free of genomic DNA (2001).

Publications:

H.C. Birnboim and J. Doly, 4 rapid alkaline extraction procedure Jor screening recombinant
Dplasmid 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 Iysis Chemical Engineering Science 54:3171-3178 (1999).



<211> 13 <212> DNA <213> Artificial <220> <223>

Synt hetic oligonucl eotide <400> 7 gaaaaaggaa gag 13
<210> 8 <211> 12 <212> DNA 13> Artificial <220>
<2280 apndoket i ¢ ol i gonucl eotide <400>. 8 agap@aaafso6d:s
12 <210> 9 <211> 12 <212> DNA <213> Artificial <220>
<223> Synthetic oligonuchsotideq 1sdile 9 tctttttttc ct
12 <210> 10 <211> SEQUENGDLISTIMNA <213> Artifi ci al
F2R0>censR23x synt hetic ol igonucl eotide <400> 10
aagaaaaaaa agaa 14 61 = W) 2005/ 100542 PCT/ EP2005/ 005213
<éié%3owﬁfhpqséej EF@;fYTQS Plasmid DNA

<130> GC03001A

<150> PCT/EP2004/011437
<151> 2004-09-17

<150> US 60/563,008
<151> 2004-04-19

<160> 34
<170> PatentiIn version 3.2

<210> 1

<211> 25

<212> DNA

<213> -Artificial

<220>
<223> Synthetic 0ligonuclieotide

<400> 1
gaggcttctt cttcttcttc ttctt 25

<210> 2

<211> 19

<212> DNA

<213> Artificial

<220> )
<223> Synthetic oligonucleotide

<400> 2
aagggaggga ggagaggaa 19

<210> 3

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Synthetic aligonucleotide

<400> 3 ,
aaggagagga gggagggaa 19

<210> 4

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 4 4
ttggtgtggt gggtgggrt 19

<210> 5
<211> 19



<210> 11 <211> 14 <212> DNA <213> Artificial <220>
<223> synthetic nucleotide <400> 11 ttcttttttt tctt 14
<210> 12 <211> 17 <212> DNAB0<213> Artificial <220>

<22@>208ymbdaet i c ol i gonucl eotide <400> 12 aaagaag98200s213
ataaggg 17 <210> 13 <211> 58 <212> DNA <213>

Artificial <220> <223> het | | i gonucl eoti de
<x400pnNA 3 gat ccgaaga agg%\%é%agg(lgglasg%%(’gaag aagaagaaga
<’dgnagaeidagiagjaagaagg 58 <210> 14 <211> 58 <212> DNA
«5313> Artificial <220> <223> synthetic oligonucl eotide
<2249 0syiihetiat bTigbhcledeedd ctt ctt cttcttcttc ttcttcttct
Jpgltgttctt cttecttcg 58 <210> 15 <211> 51

cttcccgaag ggagaaagg 19

<210> 6

<211> 19

<212> DNA

<213> Artificial

<220> . .
<223> sSynthetic oligonucleotide

<400> 6
gaagggcttc cctetttec 19

<210> 7

<211> 13

<212> DNA

<213> Artificial

<220>
<223> Synthetic oTigonucleotide

<400> 7
gaaaaaggaa gag 13

<210> 8

<211> 12

<212> DNA

<213> Artificial

<220> .
<223> synthetic oligonucleotide

<400>. 8
agaaaaaaag ga 12

<210> 9

<211> 12

<2172> DNA

<213> Artificial

<220> ]
<223> Synthetic oligonucleotide

<400> 9
tcttttttte ct i2

<210> 10

<211> 14

<212> DNA

<213> Artificial

<220> .
<223> Synthetic oligonucleotide

<400> 10
aagaaaaaaa agaa 14



<212> DNA <213> Artificial <220> <223> Synthetic
ol i gonucl eoti de <400> 15 gaagaagaag aagaagaaga
agaggaagaa gaagaagaag aagaagaaga a 51 <210> 16 <211>
17 W2935000RA  <213> Artificial <220> 62 WO pc1/Ep2005/005213
2005/ 100542 PCT/ EP20051005213 <223> synthetic
ol i gonucl eoti de030014 SEGRbISIENG 490> 16 tgaccggcag
caaaatg 17 <210> 17 <211> 27 <212> DNA <213>
<Aroei faizci al <220> <223> Synt hetic oligonucl eotide
SS4P031417 ccgaattctg gggaccaaag cagtttc 27 <210> 18
SAI10 % c212> DNA <213> Artificial <220> <223>

nt hetic oligonucl eotide <400> 18 ccaagcttca

> 25
: 3gtE§9§Q@hpg&9%g&dg7 <210> 19 <211

<400> 11
ttcttttttt tett 14

<210> 12

<211> 17

<212> DNA

<213> Artificial

<220> .
<223> Synthetic oligonucleotide

<400> 12
aaaaaaggga ataaggg 17

<210> 13

<211> 58

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 13
gatccgaaga agaagaagaa gaagaagaag dagaagaaga agaagaagaa gaagaagg 58

<210> 14

<211> 58

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 14
aattccttct tettcttett cttcttettc ttcttcttet tertcttett ctictteg 58

<210> 15

<211> 51

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 15
gaagaagaag aagaagaaga agaagaagaa gaagaagaag aagaagaaga a 51

<210> 16

<211> 17

<212> DNA

<213> Artificial

<220>



<212> DNA <213> Artificial <220> <223> 5-nethyl
cytosine <400> 19 gaggcttctt cttcttcttc ttctt 25
<210> 20 <211> 48 <212> DNA 5%213> Artificial <220>
<223¥0 ZPHtokEri ¢ ol i gonucl eotide <400> 20 ggaggg%gggymﬁn3
aggagg aggaggagga ggaggaggag gaggagga
211550 <2125 DNA <2401 iek] Qisfhe<020>  <223>
T heYTeetlS gaericantidie  <400> 21 gagagagagg r10s
agagagaga gagagagaga gagagagaga
TpCepedh 55263 WD 3005/ 100542 PCT/ EP2005/ 005213 <2127,
DNA GCO3001A SEQ LI STING <213> Artificial <220> <223>
pt heTic ol i gonucl eotide <400> 22 gatccgagag
ag agagagagag agagagagag agagagagag agagaggg 58
<230>ad31i§311> 58 <212> DNA

<220> .
<223> synthetic oligonucleotide

<400> 17
Ccgaattcty gggaccaaag cagtttc 27

<210> 18

<211> 27

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 18
Ccaagcttca ctgttcacga cgggtgt 27

<210> 19

<211> 25

<212> DNA

<213> Artificial

<220>
<223> 5-methylcytosine

<400> 19
gaggcttctt cttcttcttc ttctt 25

<210> 20

<211> 48

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 20
ggaggaggag gaggaggagg d4ggaggagga ggaggaggag gaggagga 48

<210> 21

<211> 50

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 21
9agagagaga gagagagaga gagagagaga gagagagaga gagagagaga 50

<210> 22
<211> 58



<213> Artificial <220> <223> synthetic oligonucl eotide

<400> 23 aattccctct ctctctct%% ctctctctct ctctctctct

ctctctctct ctctectcg 58 <210>724 <211> 58 <212> DNA

<2199 205(1p%B#xci al <220> <223> synthetic ol i gopagkRodsiotd:s

<400> 24 gatccggagg aggaggagga ggaggaggag gaggaggagg
aqggggg ggaggagg 58 cceRMO> sBP L &Ihe 58 <212> DNA

<2 3Bk pikici al <220> <223> synthetic ol i gonucl eoti de

<<4OO> 25 aattcctcct cctcectcectce ctcecctectcce tcectcectcect

% >coteetc ctectceg 58 <210> 26 <211> 50 <212> DNA

“2713>YRHISH § @ Honugspide 553> synt hetic ol i gonucl eoti de

<4RO>2 agaggagg aggaggagga ggaggaggag gaggaggagg

95&&8@@%}@%8@%999223%9’9%%9 gagig%ga.@s agagdd@padDhifegas@13> 58

Artificial <220> <223> Synthetic oligonucleotide

<210> 23 :

<211> 58

<212> DNA )
<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 23
aattccctcet ctctctctet ctctctctet ctetctetet ctctctctet ctectcteg 58

<210> 24

<211> 58

<212> DNA

<213> Artificial

<220> .
<223> synthetic oligonucleotide

<400> 24
gatccggagg aggaggagga 99aggaggag gaggaggagg aggaggagga ggaggagg 58

<210> 25

<211> 58

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 25
aattcctcct cctectccte ctoctectee tectecteect cotectecte ctcctecg 58

<210> 26
<211> 50
<212> DNA
<213> Artificial

<220> .
<223> Synthetic oligonucleotide

<400> 26
9g9agaggagg aggaggagga ggaggaggag gaggaggagg aggaggagga 50

<210> 27

<211> 25

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 27
aatgcctcect cctectecte ctcct 25



<400> 27 aatgcctcct cctcctecctec cteect 25 64 WO

2005/ 100542 PCT/ EP20051005213,,GC03001A SEQ LI STI NG
<210> 28 <211> 26 <212> DNA <213> Artificial <220>
<22MO285H0K8t i ¢ ol i gonucl eotide <400> 28 agtpctabebs/ooszis
ctctctctct ctctct 26 <210> 29 <211> 66 <212> DNA

<213> Artificial <220>cce3R28>ssyntdretid ¢ ol i gonucl eoti de

<400> 29 gatctgaaga agaagaagaa gaagaagaag aagaagaaga
<Zigaagaagaa gaagaactgc 60 agatct 66 <210> 30 <211> 66
<2§é2§gpNA <213> Artificial <220> <223> synthetic
<%x¢géﬁaﬁﬁgghide <400> 30 gatcagatct gcagttcttc

<

ffcttcttct tcttcttctt cttcttcttc ttcttcttct 60 tcttea
:%%i SoiiReRloTodhie1 &higet212> DNA - <213> Artificial

<400> 28
agtgcrtctct ctctctctct ctctet 26

<210> 29

<211> 66

<212> DNA

<213> Artificial

<220> .
<223> Synthetic oligonucleotide

<400> 29
gatctgaaga agaagaagaa gaagaagaag aagaagaaga agaagaagaa gaagaactgc 60

agatct 66

<210> 30

<211> 66

<212> DNA

<213> Artificial

<220>
<223> synthetic oligonucleotide

<400> 30 -
gatcagatct gcagttcttc ttcttcttct tottcttctt cttcttcttc ttcttcttct 60

tcttca 66

<210> 31
<211> 21
<212> DNA
<213> Artificial

<220> .
<223> Ssynthetic oligonucleotide

<400> 31
acagtcataa gtgcggcgac g 21

<210> 32

<211> 39

<212> DNA

<213> Artificial

<220> .
<223> synthetic oligonucleotide

<400> 32
gaagaagagg aagaagaaga agaagaagaa ggaagagaa 39

<210> 33
<211> 21



<220> <223> synthetic oligonucleotide <400> 31
acagtcataa gtgcggcgac g 21 <210> 32 <211> 39 <212>
DNA <213> Artificial <220> 223> Synthetic
ol iVYBAE ¥R de <400> 32 gaagaagagg aagaagaa@B/EP2005/005213
agaagaagaa ggaagagaa 39 <210> 33 <211> 21 65 WD
05/ 100542 PCT/ EP20056085@h3see2d2xaNA GCO3001A SEQ
é?STIA MGris213> Artificial <220> <223> Synthetic
ollgonucleotlde <400> 33 gaagaagaag aagaagaaga a 21
02 <212> DNA <213> Artificial <220>
< gg Sy%éﬁgtch%ﬁgo%’l 1950%%] eoti de <400> 34 agaaaaaaaa ga
<4p9> 6683 WD 20051100542 PCT/ EP2005/ 005213 WE CLAIM 1. A
IETHBY’ 679BPH9AA ng a pharmaceutical grade plasmid DhA

co osition co risin
<21&Pp34 P g
<211> 12

<212> DNA

<213> Artificial

<220>
<223> synethtic oligonucleotide

<400> 34
agaaaaaaaa ga 12



providing a cell extract containing plasm d DNA,

wherein the cells have been I%/{irs]ed through al kaline 5

lysis and the cell nmenbranes d genonvc DNA has been

remPL0H0S4h initial extraction or filtrati omcradfosoosas

thereafter performng at | east two chromat ography

steps, one being a triplex helix chromatography step

and- t he second sel ected from anong ani on exchange

chg%@[%ﬁ%_r aphy, gel perneation chromatography, and
rophobi c i nteraction chromatography, wherein the

conposition prepared has |ess than about 0.0001% host

| ' e e ade ‘plas thod
Ceh g@ngﬁﬂb&i NG OR Q{Hh?ﬁéés%al V%% H)l cﬁ;g%ol\gf gﬁ%ymgctnep@mpnsmg

erein the a
c oPFp ‘F‘E%a T PEECSPEPERE RsPidPe avhiprein g eclis divle bevin figedothdiedh  alkaline
5a E]y@mang e lellhgenbohes @n‘@eﬂ@ﬁcﬁmfy has béeh PA:&VJB%& bekinid1 ekRdo or filiration;
C m@ﬂﬁe@ﬁf Mﬁmg&d{]gast%g I MN ngl?y s ei:jse ([)nr%%img Wg?xé}ehx (‘th_l;?glatog-aphy

c hr omat ogr a (}/

fi¥& &Sn% %54 rsﬁ'ﬁ‘ﬁ%?‘ §?fé paﬂﬁé% feiPHstchinge phopedeghlyyged permeation
| ygheamatogiuphly t and biydephobil Sntétactidi@rofto g @y, Afherih &le Wlnosition prepared has
V\hlesrs@iaﬁlaﬂoﬁ% of)dl'%sh'bst QJ‘JV TR Q9 A %F%mSt eﬁl’_hper formed is

10 Pr ;ced&g é’ [occul ate remv nmet hod of claim
SR ‘Pﬂé’ EBfplo ¥PEr71R e Hiblees! e shphaiverabiotips GBS 18 steps
hd@tfor@ecl |in R¥A foloriteamidean tniond. exc-EB@e ek RRRer ey C @i bt affinity

M&fﬁatgfﬁdﬂﬁ asnrmfaa,b&& n{gma%ﬁ dr§SDekign about 0.0 195

host ¢ tein contam nan " The method of
cl a. m %ﬁCHm% hé{hfewb%’@ﬁftchrematmhn stsg gerfotuan islperdéd by a lysate
0.10@04% host cell protein contanination. 8. The nethod

15 of4 cl airgm IJteT_hO%? tﬂ% &Ttﬁg gz %tﬁorrp togr? ls%% Smertﬁ)gg%g ggg%qed by

Ohﬂé E[L5“J/ endot oxlI n.
t hE°¢ "i on has | ess than about 0.1 M ng andot oxi n.
25.10 TﬁEh@thn@bﬂ"t@ﬁn Of witle@ I8 domBitigh has M},Qﬁaglagbu[ 61&)01% host cell RNA
C QBN hani. on has | ess than or about 0.1
e dot Oﬁ1 | ess than or about 0-00008% host cel |
pr Ot el Eﬁﬁ’t’da‘?ﬁcﬁ’ﬁn]t whergig e eampppition hastrouthanGbGOQOBUS has tell protein
20 cepidtanfiddi. cont ani nant, and | ess than or about 0. 00008%

hgst cAk ke % The net hod of
a5 eI RO BL B DIR ha k5 P B3t npst o

0 SHTE R host cel | genoni c DNA cont aminant. 30 12. The
M8t hodFhe fetbddar ehid 1, wﬂa&ﬁﬁhemoﬁlﬂbﬁn&ﬂ@&ﬂhﬁd a@&tbaﬁu)m%%,?domm

than Ofpe / cel

o5 cg 5e1t a n‘mg% onlaQ,O;OQ&QJ}E 00 BF tl‘(’:’T bee S%a?)?ﬁ’mfo 1 iiegsndptoxin.

g}% t9 grridmd ¢ és»swheﬁalrfh%?onmmu h. 1dss Elah ngabout 0.1 BU/me

e Afotolass thardation $S0H0ERA RosDdel! @b@m&o&u@@m%{%métabo‘aﬁi d0008% host
PEDLRaf A of
PET/ P oo%ﬁ%%g%@émiﬁ”%‘%mmoﬁﬁ% 4“’5? “eg AP PHA coftmingntn
t c&ﬁwg ¥ Vrilaad Whesis therrampositionale less Ban00 @BRY.H008%% host cell
c egnpmic RNA codantimni nant, and | ess t han or about 0. 00008%

30 host @@l e N SR .0 nant The met hod of
claim éN% tg&m%m %r% tgﬁgzﬁ %o Ogl T oges BT g gkout Q-9paps%phost cell
aPoue

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.



endotoxi n, and | ess than or about 0.00002% host cell
RNA contami nant. 5 16. The hod of claiml!l or 2,
wher ei J t he conposition has l'ess than or about 0.1
EU W8 €Al oxi n, and less than or about 0.0000F¥she@bs213
cell protein cont amnant. 17. The nmethod of claim1 or
2, wherein the conposition has not nore than 0.00002%
host cell RNA contaninant, and not nore than 0.00005%
ho cel l ot ei n. cQ nt am. nant 18, The nmethod of one of
4 e T ephot f oBm 3wk e poaippsiion g1k g 4 gpout 0.000023% bost cel
| aRYjé cotsgiinantnege Msm orragout 0.90008¥Bhost Aelidemeiin N ADidAtaminant.

COMDOSiThi ABmAY &n@a&&d RY. bhGeifRk RAhRfio Y 18§ w& &) Tt 0.1 EUANg
t | 19,
f u?“??ltg’?n %Déjg%f 51% Oﬁé’ %g Ofl%gAég‘osg‘%g%}ﬁléicon o“a’f‘tgr * |mn'pr ovi ng

Spl s dhONAhedr efirvifred dr 3t haeic @k [commdition THe lgd A&MbrchbBINA.1 EU/mg
: COEH@&&M mnes%ancok @doﬁ‘Ob@OOS%H&E Qg roﬁﬂmﬁa!m‘yaﬂlcg a

phay ma ical .accep icle or excipient 15
_22?’r Th %E‘g ﬁn"iﬁ& A & 8n18‘l?§’?”tt|“‘ocﬁm6‘15m8fl b5 Bet Fore thagr HA0GR elepst cell
f ORNg e¢ntammm}t, #pg/not mpre ek GEPOOFiitost aalipnddisconthdipe t | on,

i Nty ampscHdnRn ofcm §ChainR rim I ikch étaﬁiéﬁ%édo saai@l F?"gn mr%%%'qdfacm

patlcle bo, nent t0|ca I ca

10 PRI o s s R rcromnen ot 8 oot i 10,
V\:h& ei Ahe plesoyyd BN cdmpisibion sf gtio SO aftthed cbiyprising bhRast bR f¥lymer for
ofmm&ggﬁ@ﬁqﬂﬁﬁ%ﬂ&gl e DNA. 20 24. A nethod for

t | arge.sc manuf acturing of highly pure plasmd
D@ mﬁgerpé%ﬁl%p?ei\k‘swaOSI“eﬁﬂﬁféﬁltﬁﬂ% s Sersiging & Phgrmscduiaghcceptable
byvehigle kiekéipient.| ysi s t hrough a continuous | am nar flow,

15 t hey 1 esd JidsR@ ot éroﬂmﬁctsmoh of J‘eﬁdﬂtlff "1‘(]) EI%Q@ fora&gv hhbé/ C;ﬁc%on mg'avenous

DNA in the extract |so]ated |rst ani 0
ch’PJS?‘PﬁT - OB Degisn. ﬁ“rit?%ﬁl éﬂlﬁ&m xmalf pariifle 9ombardment or topical
c happiivaifon tpractistey. st ep, and fol l owed by a hydr OphObI c

| ni?:e r aghd ]ﬁ%mldqjNAO&H:E&gfoﬁ B Waird 115 th%%? ﬁn% ?lﬁ%{g‘% gﬁk is ubstan\gaélé in the

roduct.j urification o icalgra
ggﬁﬁfﬁlpﬁmecgg °r“§? A the steps of a) produci ng ceI l's
20 co’Ht ai Aiorethog Ifcamlzdgemsme mbnfagnép af higigy purd MSsaﬁcBDNf&, \{Iﬂ'éfém plasmid-
C @ohﬁmﬁé’ﬂb&t@bﬂ'aﬁgysetfgy afRLnd Iy%op a(tu)n% ELH)Qst ILIHgar;ﬂ G S resulgng extract

n%é[?g %gmtil nuaqus "al | i ne
C d ﬁ&e@ﬁ £ 94 éh PhEud Pgdythe é’f“la“t égRIFtha’?:Yt a Qﬁi apjprerighgeabionnosraphy
d)steper fropleribelg affinignthommaegehiange, efir ammew-agsapbyasieRe i@draction

pedhlfo%tgé,@gygetrl pl e helix chromatography step, f)
o5 P rform ngd dro hobi ¢ i nteracti on chromat ography 30
ép, A @%afm&%% it 3 pEHOFPTHAL Hrapceicet grade plasni®PNA eaprising

0 Fthdfﬁtﬁﬁ)f efra) predivan s eneiping 2Bsmid DEA Y bledingh ly@dt@tbfﬂhez;éilsQBntauung
Z%Iasmqjl\@l 153( alﬂgp‘n%é gé]lggy p ln@lﬁm cﬁ‘l %oﬁs%ﬂ%f 1%Slesr1]st 8 concenr‘raung the

han or about
P dutd et i o000 SUP RSt i pelsteh fvomatomaphy sip,
C aatfaming ainple héls sigomatdyaphycrep, diyetiirmidg BRI Qﬁe&acﬁﬁkﬁroﬁ%r

30 Capbam ) %ﬂ?ﬁéﬂfoﬁr%?g% dtahmoggte@&mﬁer&c%gg% host cel |

g t am nant
PR EPTEFEIEHE SR D r 25 e BB T PRSH RYA & Pisterio 2splution with
2 7ess fhgrar brent Odd?ng adatgxinaleg thaoor aScﬁJQmOMS‘%fHoﬂeﬁlLﬂr@éirﬁcontammant less

r Qﬁ@\'ﬁazlbolﬁ)y 000885 flst ] #i co?ﬁln}ﬁgrit QR iERRQHG Igbo%t (gd’ob(g % host ce?l genomic

or, Ahcrogtggman? depth filtration.




28. The nethod of any one of clainms 24 to 27, further
conpri si ng a diafiltration step after the Iast
chronato |c2)hy step. 5 29. The nmethod of claim 28,
wheV QPN TM¥2di afi Itration step results in an PCT/EP2005/005213
appropriate salt, buffer, and pH values for a final
conposition useful in preparing a pharmaceuti cal
composi tion. 30 A pharnaceutical grade plasm d DNA
co os'tlo risi sub- p (< 0.00001 /") host
cett g nglpﬁf aﬁ%&ﬁgﬂﬁ T SORPsigapriorgiph of flocculate removal by
phiaiﬁsmachesnlut@a&rogmdﬁkeamdlngmﬁWMI tion that is
esgent il hevhof by ol AehigchaB |2¢ Ao r&gg F%ltr%@rgstep after the last
pr ¢ tein c tam nants. 32. A pharnaceu I cal grade
pl BEHRE RS Ponposi tion that is substantially free of

5 detdect Eisinethop efixiagn L8 Whdndisihe difittorioseredsulidbidn afdpride salt, buffer, and

WRESHIGA o oa%umﬁﬁta epm% GO nprising
I glgfs t ha aboutIﬂdr o?)} ess ht hangtz%lcw&f)& 01% or
e¥s thid a"ﬁ%‘&‘f’”@“"éﬁﬂfé}“d B4 preediogispyrias sowpagS 0.00001 96) host
O B IDBYROA, ol porbsonadinantd5 DNA or genomic DNA. 34. A
phﬁf nag h%&alm%%ep AN L
tan i al. I free og%lgt%g]ég abl e %}gggt?g%gsg m?ﬂﬁkggftdgtﬁabl EDNA,
SIS FtarﬁlPaA‘He pl asmi d DNA conposition conpri sing
I e¥s t hgharmboetical Osr4ig Yasraid ONAS@mpéshian 1t BQhB4antRN free of detectable

prlg&g{aﬁghyhrgﬁggmgbgﬁ 0.0001/", or preferably less than
0..00002% of host cell RNA 20 contam nants. 36. A

phar naé@ Fegiftics)) eadrerlasiid ACOmRIAED PREBET RS o5k therhapeut 091%, or Jess
s Ulymtabant D.841P4y of mehanfabdlef) 8001 °a,0dr @reftasdly less @ah 0.p0008%€ bfNchromosomal
15 cqﬁ@a(gp ARRkHNS7- A pharnaceutical grade plasnvd DNA
05|t| on containing | ess than about 0.0001% and

m?ﬁt pf 8REPaHIiGR! Pl NG, coneRsEon e st susaptialipirestogflgeotable host
conli BM¥A.nants. 25 38. A pharmaceutical grade plasm d DNA
c QﬁPOSA Eaﬁaprgacgvﬂégi gljaé;e pﬁeﬂ!ﬁﬁt@x c!oﬂ%)cL%oJ goglg s?rfg I«QF uarbczig IO%I%, or less

endot oxi n cont am nan (%
p! 288 0B Y Rl feps i (g Prsl?fi"f@‘a‘ﬂ)é?%‘ ﬂeanémo 2% ofhysiggll RNA
20 endotomnins. 40. A pharnaceutical grade plasm d DNA
c Q;IngSA Eﬁaﬂﬁhcéﬁca@ E@&eg h @Nﬁ%@m@) 1t1&J tﬂ%} FEB ub‘?égntégy free of c(lftectable host
ally

nﬁfl sing plasmd I n substanti supercor |
TR CORRMINIRIn har ppceut | cal grade pl asmid DNA
c GBTPOosh phadacasica Igaaermﬂnﬂdmmnem@ssmh aériningQesS Ban about 0.0001%, and

C%H%Ie%raag lamylto ofaéomaﬁcehgg{én ‘{/gn fan! OS€d cCircul ar
faorm pI asm d Rac any one of clains 1

25 t 9818, PIW‘PI‘E@F‘C% STt PlaprigDRA §?Iéq9515?ﬂ @atdy pubgantiglly tfieepf mepsurable
f endnokiatonoimirame filling of vials with the purified

pl sm e e S i | endotoxins.
obIg ai n}e;:ldﬂgl}lﬁc i grﬁ Ef&%L @GA g{b %ﬁdﬁ%n%ﬁr?%&&%% R0y v
P EP%G’WEYG‘E‘??I?“MI%W\R% cQpPoRtio #h demedyi e ioh clpime 30-39,
p upmfrisieglplsneisdN Alin DN antisllyaugelcaik@fosn.desi gnat ed NVi FGF.

30 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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45. The net hod according to anyone of clains Ito 18,
wherein one or nore of the chyomatography steps is
performed on a solid support conprising any organic,
i NOYYHMYLOYE conposite material, porous, supETESHOHNS213
or non-porous support, suitable for chromatographic
separations, which is deri.vatised wwth 5 poly(al kene
gl ycol s), al kanes, al kenes, al kynes, arenas or other
nol ecul es that confer a hydrophobic character to the
sufpor £ Yialpd claip4d, whereih g perdiedplabiniddPNAGs aplgsmistviesiznbte N EIFGE.
| 450 1&e&feﬂ13&ﬂactdﬂiir%90 arwaﬁf o ElelmQﬂt@ (lj@ szhé}‘gﬁ ﬁlelgi mérb& t}ie chromatography
c ra s is performed as di splacenen k
T ORE R B Bk e B o R P e porovs,
C CRRSFPRITE 87 IBRRPrevh PUpPRE SH¥bepderyhromatastaphiy sopagitipns] whiph isdlerivatised with
C Hop R GlyaN aikards, alkéngdallyhls, PRESRERRRSEculeb Mbticbhfer a hydrophobic
cqigaf}pg%gyh%f 47. The net hod accordi ng of any of
laIms 1 to 18 or 24 to 29, wherein hydrophobic
i ffer adieieatod edsprdinmtoggy agstef cliims & & 18ice @4 BURP, Winre@ dhé sretbre of the
begroftto@dphe sRAN e derttafbd 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.



