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WO 2005/ 026331 PCT/ EP2004/ 011437 NMETHOD OF PREPARATI ON
OF PHARMACEUTI CAL GRADE PLASHED DNA FI ELD OF THE

I NVENTION 5 This invention relates to the preparation
Voo 2d05/gaB3t purified plasm d DNA, and in par tRCUERD4H001437
production and isol ation of pharmaceutical grade

plasm d DNA for use in plasm d-based therapy.
BACKGROUND OF THE | NVENTI ON 10 Devel opnents in

nol ecul ar biology clearly suggest that plasm d-based

therapy i ETHROH I CIUPREPARATIGNOIEPHAYAEACHAST R, human
gene therapy may be an effective way to treat

di seases. A significSRAINUPEASMIB BMAs t echnol ogy,
however, is finding efficient ways to deliver the gene
of interest into the cell. One prom sing nmethod of

JAEEDORAILINRENTI@Ny  delivering a normal gene i nt o
human l:

Cl'oged & dhenti Moo SBribaldlh of iBRT Rk i BRAy ga i
sp@qu:éht@ prpduchipe ped isolgtion ¢fephainraseyticeldzradenplestdial] PVéy fog use in

Y t he pDNA begins replicating and
ﬂ)qas cF%gmgr gfes of the inserted DNA sequence. Thus,

researchers view plasmid DNA as a prom sing vehicle

fl%?ﬁ@l%d‘@ﬁﬁdﬁTﬁﬂﬂ@#E | into human cells in order

reat a variety sease states. 20 Huge
quant iDevedepradntspih asidcdlaDbidlogy elemrbesiggkst that pleseidrtmbed therapy in
' i I n n
RAPABPIREL A R bk S8 B0 QA AL B e
aligtases.hdr siglificant irdlapp Itﬁis:a:tslilrmhgyg Ioweseralsl f]mqhng: dﬁ'mmﬂlt lways to
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fdebiveringen gemahpeneDhtA lﬁLgrmslA)ellgﬁs tiheldmid DINNAl Rlednhid BNA is a
f { .25 t ej th {

SFiere Spue” e ap 2o cBPE iR el DBy G ot st fon be
armrteds c@h@hiehv@etr tofthe Rimamrcefly the @BNesbetgimateplaﬂmb@ arUSlﬁldducmg

ol t f d £
SBpeS O i gt B Suefn T Prteiion ol Plegae G s o

er@ﬁﬁﬁlg vElisle lfc)tel‘éh‘teh}eoﬂ no&hd godes ihakiimid @lls Gebildsr fofreat Hedriety
grele ethe cellular contents from which the pDNA .
ChsEHefeEE 30 isolated. In fact, it is first

neces mgy duentaizhi @Vgladnfid EBNAL @d@Sn&ﬁed? €l rés@ﬁmﬁ p@%nopmem to
l %@ls and netrall atio andpeC| n%

FIBB{eTey o e o1 0 DS JErE o e RS Py R used in
2006 1269 Fhd Rédldr ERZRAMAIMdABAs is usually produced by bacteria such as
Escherichia coli (E. coli), methods are needed to effectively separate the plasmid DNA
from the genomic DNA (gDNA) of the bacterial cell, as well as from endotoxin and
proteins in the bacterial cell. Thus, there is a growing need for simple, robust, and
scalable purification processes that can be used to isolate large amounts of plasmid DNA
from bacterial cells.

An important step in any plasmid purification process involves the lysis of
bacterial cells in order to release the cellular contents from which the pDNA can then be
isolated. In fact, it is first necessary to achieve three steps of cell resuspension, cells lysis

and neutralization and precipitation of host contaminants. Cell resuspension is normally
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2 utilizes manual stirring or a magnetic stirrer, and a
honogeni zer or inpeller mxer to resuspend cells in

the resuspension buffer. Cell lysis may carried out by
Wzas02633i rl ing  or magnetic stirring in or BIT/ER200310X1437
the resuspended cells with Iysis solution (consisting

of diluted alkali (base) and detergents); then hol di ng
the m xture at roomtenperatufe 5 (20-25 degrees

Cel sius) or on ice for a period of tinme, such as 5

Mues Snanhdl FHAY &L L mab¥eBib $tirrdS altPh GEImBRAKEy ofMBAPeAEr mixer to
swirling and nmagnetic stirring are not scal able. The

t Fespspendsgedly in the Tesugpensigry budfer. 6% 1l Jpigis preedrped it by mapyal swirling
hgsthaGRAL @L‘i‘ﬂnﬂ%rﬁ §1detl-ﬁbslﬁ‘1RQhéc lregf%)&ﬂgd S8E MM 1ysid ﬁﬁ’lﬁlohs(c%?smtmg

nor na m xe a col ralization 2ol ution

gefndilhée ahali i(fwge)oaﬂdrﬁ&gatmlt% theg hqldipg ghet wixaEe €t fopm; gmperature
‘%?éegr %Bf B9 erfoﬂ g erfo(aro &9116’3 gudﬁ‘ A ﬁlﬁuu‘e@ to complete

te the 10 denaturation and precipitation

hlygh A@nef@du labevewsigiel switlingrand mnetmqmugcm notpsp@hﬂ@ nide third

a r

rrg[g eetspgeﬁltr?l?zr%{rl?l{ggﬁcg?féh ﬁﬁaﬁo?%!}l Rar{%ﬂﬂln %ﬁ{gr iéﬁ%&, ﬁ‘ét;}ﬁ ethe second

cefhge iwapimally mfkefewitteaicdly neutrelizatipmsaition bly gemleyswirlifiper ragnetic

shar: i i

( F%Bk% 6?1?1&2’5' thy lﬂa‘%'\%‘?dré @Sl‘m(l) érg Qctgezf;i])g rlg:’ﬂ)%ﬁggg 30 fac1l1ti% the

dé@m&mi@oﬂl\msi ofecipifetidva of énglalm@spslae rvesiighh. chﬂ'dmemal DNA, host

SE%E%H‘T‘ éca? éﬁ@%&mggv%g?e?ulg% fﬂo‘fh Sl%ua w1rﬁ’r§g\lﬂ1gcrg%n%t§c Sﬁlxk%sare not

ncrease in
| sratpblescal e processi ng very dlfflcult An alternat|ve

si npl e-and .r api d od for asm

conpr | SRS B TS GE iRl RBhL iR hBB o tme o

bmal adkhliat oalpotatsumﬁ)&@etata (ﬁﬁAc)apcntmmtJ BNesebmfafse rgefiavally2@ided to
40, s nd orm.ng,an i nsol le ¢l ot eno

b Gessiist BRRS R haEuR Plofie: HRe® PalcaCbe b eliient in

Wl}tsingNﬂsaﬁl & henattedcale.C Hotvewer, niha tincredsie Xi v1saosﬁfy)<lﬂakes large scale

solution o odi n1do cvl sul fate,(SDS) is .

> Bisstr P S DR R B B @89?%‘&%?&%%?1&8“11@

IlEdSFb}lSraﬂﬁe Jyddaiahk pedatment | of tﬂeﬂﬁbﬂgﬁQSthlE)h\lAﬁnlaﬂdlt apautt i{@PCYin an
rades i.ssol ve rane
Shoae B Bngo BAaEtaet Jumne SpephBE i Corbras DNA,

a[iﬂ)tfﬁ@ lahd da’,&rsl lSaVﬁ{gethQ hRSinp i&@b&x@toxbyvltadum @s 8N m®&in contaminant.

pﬁltﬁgf Lt G EoR 197 MOt 101 aroH e B s ied for the

ipBsd G¥t digsavaadint QytoiBsHhid meeniblaks NEOH HHamrl e aenatdaésanAs and
tecﬁ gue is not sultable for scale up to a

vB?th}ﬁ'é‘/ Brerasise R sANd SIS Rshy tgdisgplee ﬁ’ﬁdnql%bl%Péa"H@ dfr@fme proteins.

f stitBRa Ry, 0S15S-Bfoteih %ﬁlptebza&df EolE dbirfs€4rs - prddififa@afl b2 raddmg 5N
centrifugation is ap E@led to rempve the precipitate

tﬁﬁl@ss“’c?bta%tﬁ?ﬁ@‘lér% thisy tia ey s 1s; IPetigss £ hotn neAtr%IbZe NaOH

t N8N 584 hRfipAfatiSRAIRY bdbiuR ) Rask@8l HowRvdrOthRQedkhiudis AW Mitable
and firmy, so as to avoid that the bacterlw

réade a gl vplame gf bagfarial {grmentations and is meant for fermentations of

Iess than five liters. Thereafter, centrifugation is applied to remove the precipitates, thus
obtaining aiming plasmids in supernatant. Also, these series of manipulations require to

mix slowly and firmly, so as to avoid that the bacterial chromosomal DNA is cut off to
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WD 2005/ 026331 PCTI EP2004/ 011437 3 small fragnments and
aggregate, causing themto contamnate the plasmd, and
difficult to inplement on a | arge scal e processing.
Wnaoyesaan al t ernati ve nethod of |ysing cel IBGT/RI04N1ES7
al kaline lysis, consists of mxing a suspension of
bacterial cells (solution 1) wth an alkaline |lysis
solution 5 (solution 2). Solution 2 consists of a
detergent, e.g., sodium dodecyl sulfate (SDS), to |lyse
theid nt@nd%ggﬂegat@@gusqr@ RS & ddnBmliithd @€ BlabHid@sind difficult to
materia an a .g., sodium hydroxide, to
d@ﬁ&ﬂ%@%oﬂﬁémﬁﬁ%@@mﬁ§ﬁﬁﬁﬂ nucl ei ¢ acids of the cells
(parti @ﬁg &rhrf o9 80 me MY f 1yHag LA, lgtf%lwln%s %fk%lulley ?ﬁg consists
and the DNA i s denatured, the viscosit he solut’ion
rofsmixing anmspeaaion \of bagtedsl oglio folitian 1o h"’lthaﬁl alépleneclysxs solution
0 Hid |
SO D Sofiion PILAREL HL BEEH ee%oiﬁd%@* el st (509 to
rigseathgrbacticoal astls andrelgage the dntepgellu @laltqyﬂb and amy ﬁ%ﬂﬁln,se ®f sodium
d
g%ﬁ&?%& 9&421&&% hg ?gﬁ!&ﬂg %d%glmc%&m Bk lf§ Pérh&ltldarly gDNdA and

pitate as , entrapping proterns, T1pl
otRay. muctheicellnaie dgsed Bhe theddH4 Sk denatused, tthEO‘flS@@lébeeﬁlthe solution

sﬁge%] aé/ﬁm@{}éaﬂ%f pr gﬁ’lep ' &efﬂt&éﬁorp aé[l’l_l_ﬁélallg &Wn t Q g 2 p%c?és%%ﬁiaoetate

associ at ed two stran
(p¢lagnm d Eﬂ\w}ied iomeetmhm thedodiin hyérazgide,ondweing rendfiration of nucleic
SO t (]

If"d%h ?g?re{grr% %ragﬁlellt%/ ?%ﬂ&\g{ %aggotcﬁ%ofra%rf‘r%@ anll 1%%11 &Y n%tworks that
desidpitdie ss floes ehiy@pmgtpemhms,qlpeis; adbdlier lmuq:imd eamds.e The potassium
ssé‘gL:nt h ldéuflff pot P%Qilp}%atrsatrcl:lgrr A& aWaXeSS l%glnngitﬂé r\_ﬁé’léch it is
Baosiged. t I’Téleatwoadtnands ofysRANa GpiasmldvDNaA(),einmmmmdf With @ach other,
that i.s ifficul to. Lpul ate, one .difficulty
PRkotifie SSTata b HG e WA PRI BAi5h sePRfs 4t SR
di f f erBtprso bt gemendly dSkanibes (213 Ishaachnijue mdmtchantgleSi.e., where the

JRAEE bt GR 2L py el AR e R SR S o Batelgon ks

d?/@_adgeahﬁ h]lk@mtel lgwﬁhl‘;ﬁlfz ashﬁaélaﬁb flaRishs 1? Gery BiFficifl ﬂcljgﬁhlzuplullhte one
t _lar .e. . ter, t t

Rl iy HiERePel oodin St 6 bikipt of e SRtk igp s ginee

tsﬂlle?ﬂm?@ssﬂ gatﬁém@n&:ntaﬁfe)ié ﬁf %DNA whicﬂ:ltth?ﬂplbed&j&ﬁ&ésladtsx‘ﬂﬂsegllglg:?‘iﬂicult to

RproReeBE PN MRl st B epmhoatioh atf S KIIEHE to the

newidr ald zeditie) 18:@E WONA. (. Ad@kdler thhh &bcmt ﬂlonﬁlﬁbﬁﬁéel&ﬁrs) $s also
roblegﬁtlc du to the viscoel astic perties of

SURPFIBI © FRPan s SHITT {6 FTRRE Bropsss.c bR he spldion qOHf@mm@ the

tde Suspe@bioh had BecR mAIG@BWith TEQVHLSoNIRE, thefzﬂ‘sédélaetﬁu:aakmne lysate is
n1xlag¥of the different fluids while attenpting

| PHPE Wiethe penializgtion selutions oAgai this mixipg EFOFfiS%@d%?RI?rH@'C due to
gt?é\wisc&@asﬂ@bﬂﬂeﬁemtﬁ&ﬁlmlont he chromat ographi ¢ behavi or
o

In addition, another difficulty in scaling up the batch lysis process involves the

efficiency of mixing of the different fluids while attempting to limit the shear stresses so
as to avoid fragmenting gDNA. As noted previously, the chromatographic behavior of
fragmented genomic DNA. is very similar to that of pDNA, so that it becomes virtually

impossible to get rid of by standard purification procedures. Thus, several limitations of
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30 fragnented genomc DNA is very simlar to that of

pDNA, so that it becones virtually inpossible to get

rid of by standard purification procedures. Thus,
VERe085/ed6331i m t ati ons of WD 2005/ 026331 PCT/ ERZDQEN2004137F7

4 using a batch process to |yse bacterial cells are
apparent, such as scaling up,, poor quality of the
recovered pDNA due to cont am hat i on by fragnented gDNA,
and the relatively |ow quantity of pDNA obtained. In
GRS ABdict SrobdS tPRES PactbBhinR s ars ﬁMﬁEeﬂt si@t aﬁ%@zﬁmfg(&b poor quality

contl nuous ‘X m xing various 5 cell-lysis soluti
wsﬁ g recoxerpd @PNGF dug ipr Gantapinaspy b Spmated £BBAn and the relatively

NEANRRBSty AEONAMIMIANde these methods, a cell
suspensi on solution and a cell-lysing solution are

si nul tiarentiast {o thy hatelymethod, sgyealingethpidy &pr comtipmiops)y mixingayarious
Sty k19 So s u@?ﬁfgta%eltl@%f bbfiShidisHal a1 BRh pApdsed. According to
precipitating ution are_ then sinultaneously added to
dheecopbiods atqu sippeByion YHeiongmil gt eldysingatolgion ase 'élmuﬁaneously
Si4dl % a fc rﬁ&@lt aTHé I}IS&P Al &hitidh LRk @ditd maﬁrst %ﬁg mixer and a
pl asni ds . Oher continuous nodes ysi ng
celeripititing| Q@éﬁéloas@e chem siffuligpeptlo adiedHear seovath gifgemixer. The
t
golﬁ{itg)vl& tﬁgt 2 'ielc? %FS@?@@ Iﬁ‘!rl])LG? ﬁgr{t n$ﬁ9$?é3 cp?]a r?g &s&@%ﬁd plasrmds (WO
S?7.2theri conintpe orodes afdysinig debly mel@dn usnwé adlofi-thoough heat exchanger
N Cri . |

ARBEH % RsnchR Lk HREhER £ M RObAE B e 1 e b
pechanged DiRAexin stiean sig psrbjmiteanm elllhér lcantgmoyg afloav or batch-wise
|so a u R f f

VER Rk R ARG R phich 8L <R PR b DRAT L i
dl@aehgpwmhetsmd DalA inrtipy wedatpitasm d preparation
F;ggeg]gg eerSICa ISOI%IPOGD au u11 C}Sah{)rrﬁto an (?relgggt h‘Xm ul%uge voiume
pnmchblﬁaﬂs fen:naemetmbnlsythmhﬁma/ resluml ths tdecelp;mmqme rof | amsingovieth eplasmid

IU|dstand t he shear 20 forces involved during m xing

s?%B?a e %?%sent invention thus relates to a new
met hodDéspite d@ntuintecroid snm{oldabu'rmﬁtljr yi $o0 ke hdoribbetie mbed of them

S SR BRELEE Pt ety PREPREE S MRS &8 B hear

| fmeerstlﬂmveatc&:pmg MiRing St Tlaé\l;eresnhe maéraion Qs rSlaﬁb aShelv method
ol atjon or gar at i cation.

it sBH bR Bl ot BF bR BT PR gF g and provide
PG A shjoridv ey cfif OfitRaGhes: fatesf er ment at I OnS are

sui tabl e gor smal | or Il.ab r]an(i scale g@ . .

pr epar ARPBFs ImpQrieRt stgp gm%t @a@@&tlﬁaws smid; splation or
CodHarkith BAd phrefidatias M, cldsdal %ﬂqtb:y forei6&lktdigeand purifying plasmid

neutralization cau3| ng the preci pltatl?n of . host celll
9 itronpkgeterial E)II‘W ipes are suitable for small or laboratory scale plasmid

preparations. After disruption of bacterial host cells containing the plasmid, followed by

acetate neutralization causing the precipitation of host cell genomic DNA and proteins
are generally removed by, for example, centrifugation. The liquid phase contains the
plasmid DNA which is alcohol precipitated and then subjected to isopycnic
centrifugation using CsCl in the presence of ethidium bromide to separate the various

forms of plasmid DNA, i.e., supercoiled, nicked circle, and linearized. Further extraction
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are generally renoved by, for exanple, centrifugation.
The i quid phase contains the plasmd DNA which is
al cohol precipitated and then subjected to isopycnic 30
vaemos/pzesigat i on using CsC in the presence of P@VER2004(0M1437
brom de to separate the various fornms of plasm d DNA,
i.e., supercoiled, nicked circle, and linearized.
Furt her extraction WD 20051026331 PCT/ EP20041011437 5
with butanol is required to renove residual ethidium
by, QI b P id Q&ﬁﬂe@yto DR ovP &R bRidnaR Bkl ﬁ,hs@ap by DNA
Addi tional purification steps follow to renmove host
criEdipitgiiont usings alegtied s édditionak perifinatipro disps Srllovs i samoag host cell
;%I@é .d DNA have several limtations. For 5 exanple,
cation nethods that involve the use of large
armu_ntBle@ﬁ cyrfeamgiiiogs fogrw@aiﬁng: peniddp4 haee gpverablimiatipns. For
O q ,
a&%@%éwﬁg%%} m@fided i ¢ Ogggnrﬂ]lg 3 of f duree %Hah&{k YA flammable
uergasé rsatyb@s f(og., | ciragel swhiseptiopaiobt andntoawdcheplmlsx‘ iegat dtlydium
S ativ
ChP B RGEob i Rl RRC e R (R Greb it 30U Bolpion and
pririffcatten éfgigsmed) BNAasAlmnza@vmetthms tnthe hcmtﬁgm@rﬁqyﬂ ifupgtion
et o) It d
%L grm tl%g(g g’gﬂ%ﬁﬁ&d%ﬁés ase @uch?e!elvsel%/egé)& gﬁﬁm chromatography,
acliranategraplgn ge . hyliheyepatitef @nd a/amwsc}mmyatbgamntemﬁdtods tbased on
PLIHE P iR TN, S SRERLR TR el 8 produce st
smabmw&béf&eseanﬁ rmtmahom a tzhpatlre saafe, butca@hjgﬁnmglly he easily scaleable

quant i hr ou i,es of

n%rﬁf P Cf‘%az’s §o7 °‘<‘:1F B’qu&a OV 1a5{mq31§f\1p088| ble to

obt ai ﬂThrdlﬁ'ghph a&ﬁlasd)fvmidnptﬂeeioai Y/ édasyrﬂimdgdfbop&; rit tsypossible to obtain
(herei.nafter,. sai.d, metho par. i fvi.ng ...
R i S B G maB it R ine iR BERaifitg o Wrying
niddiael heid fovsgerid, to \ab thentibed sefaating adethosle nmmtrerngntheltelmdmlcal

et ATy P i BLE Ha STR e < Rendunty

| bf PEaES solENt A6 Bk aiRE, Bbnck e pdseR fifany probRds &©f tﬁ:@dme&nbiswaste
Eﬂq ot hers. 20 Besides the chem cal separating and
VS OFPé’iShod there is a nethod of separating

pl asm B@m&y Bé %ﬁérﬁ@ﬂh@b@r&hrfg anﬁhpurﬁ!yﬁgtmamhp rtRdre Gs BRh&RSH of
i ncl udes paper el ectrophoresis

ePEEEHOP RSB bY aflerty °®Fse§hreo%ﬁ°6‘i°g§‘?r§t“’l Geffnipiudes paper

CHkERIphbiésis AiBgel @leBEdphoRES 84 EQ e[B@irb}ﬂﬂre@i@Ss @&M\@mﬂa@e’me
of obt ai ni_ng Pasmd with hi urity, it

rrﬁlﬁﬁfroé’?‘%‘ﬁl%ﬁ%e hﬁ%ﬁgadé’é‘ﬁﬁezﬁ ‘r‘t.‘rigiﬁ‘asnﬂ‘??"ftp g‘tﬂhtpu“ty’ Rowever

C Al Ha® GlahP BrobI N SRUTRE SepaR@bh e, AFficAk ColldcnRS Q6 8RNI loading,
it is a present situation that the. el e%tro horet| C,
S@tﬁa@%spwnﬁl)é 11UI§ @d)red;mtwtuatlon that the electrophoretic separation is used only

when the purity of plasmid fraction purified by said chemical separating and purifying

method is desired to improve further.

Currently available methods for separation of the two forms of plasmid DNA
utilize ion exchange chromatography (Duarte et al., Journal of Chromatography A, 606
(1998), 31-45) or size exclusion chromatography (Prazeres, D.M., Biotechnology
Techniques Vol. 1, No. 6, June 1997, p 417-420), coupled with the use of additives such



10

15

20

25

30

when the purity of plasmd fraction purified by said

chem cal separating and purifying nethod is desired to

i mprove further. Currently avail abl e nmethods for

V@ p/8338dn of the two forms of plasm d DNA BETER2R&/G1H47

exchange chromat ography (Duarte et al., Journal of

Chr omat ography A, 606 30 (1998), 31-45) or size

excl usi on chromat ography (Prazeres, D.M, Biotechnol ogy

Techni ques Vol. 1, No. 6, June 1997, p 417-420),

ca@ a &HyMhd %{E&QPE)@F d@a‘erga@t@haha Mtﬁ& oHpBnAE sAODAHIRESRd cobalt,
P20041 1437 . 6 as po | ene gl ycol (PEG,

déftf@fdg’é?rt ad polyvigylRee! @e%@xéf’ glogva\c% greRidy, A methods are

%99@4 fo proSRe rame@ﬁd"&bt aAdEbsPEHAAY ShAXER dfis Gﬁsea@ml@wﬁ’j) mcked (or
wever, currently known nethods are unable r ovi

aﬂw@fi} D 4enin aéﬁ'aloaﬁenwfft@clmow naetlands guffesfragt the dlsadvantage of
RE [’E@ bﬁéih&%@idﬁwd( Wf’hcﬁ %ay nbEbeAeSied PN AnubAuRdE blabRid.DNA,
many of known nethods suffer fromthe di sadvantage

@ sy lu@qth@ qdétgoaﬂ sspaeionadisnossl vad quakihy eqitrabipetheds. which can be
ORGiuIE IndiB tiRNMEQRIHE EndOfiol leﬁfemloe [NBvnati@StothEY Mmlwn@ﬁods

addi tional separation, disposal and quality control
rfet seprrstionaf supersaiiehend rglagdd forms o of mesmad DNfe utdlizs gaiyi agensive,

?pﬁ]%rlgf% rEARE R ML als NubiBs NS, ELQ:B'Q% &Etohﬁ‘ﬂ@“et %h%other
separati 6n of supercoil ed and rel axed forns o
sompericatie irigthylering ang t@mbéyisﬁlm@omulp IPbpIPhee.aduying processing.
r

S8 WEDs B At ALY S AR p et
tehiogtabrydraghyi wélcannlvqheqsrsaxmettyh OQtMWnlfmmSpﬁ@mtnai IBNA based on
e
cshalomat wgblaplay mawmgch infeaviblvds isppeareat iiodargd-sdatee production. In
fsalgéirggn %ng%é{glgﬂbﬂ 1r1r1n d fl?}?%ﬁ gon%gntratcgéiesaggﬁl Fluqtn{s tﬁ%{t%{:xl:olﬁfegglble to
b wrdlapﬁasmlsldaNA- aqj)utmnszbduerm thenhllghhyg/lsct)us niitwasqf hh‘eDNA
Slﬂ‘gz)sl ? L A Sl?@%é?%ﬁ&%%e’lﬁs glzichn éuge rC ourc]:%cie ﬁr r llearc]:g:ll"lgl ?arrre):?aratlons and often
sohtidini @ nsixtuiabf a¢lexedndndasipdrtadlet plasoiid BIND, vifteh rmuasm:mﬂotoxm

SRR A R TR by 2 PR B o e B iy o

haotve td ahuspriefhairaitbynsadcions, eichen feveood epsis i the kostireeeiofng the

%‘?‘g%l\ﬁ‘gd’? ﬁ%%{ﬂc C’ngj{g%rég%ﬁ}?rp dhl@}%}}’ﬁ%ﬂﬁﬁﬁ qH‘agments thereof,

ah#l ateadnisonprite dfite dau’@:y migmbyand amﬁm-laigam%&e@zr an®&re present in

O cause i tor ctio ch as fever
SBOUNA SrrS AR B TRt G g S S maRtrer: FGhoiiutes
o @xhdial af endereRiE & d c)tudxal ROPEcyS A elap i e purifivation of plasmid

f nts thereof t ha are c onents of t e oufer,
R8T Bistebey o ph ety (e des. dvanIbs fersiral APEoBhomidy DNA

tdﬂﬁuwpﬁfrﬁﬂ@f adetl GRe @bgainEy RBSEed shlctira bl tHeosidoweink. However

s, or macronpl ecul es
m:fasml %\IA also is negatively charged and hence separation is usually achieved with

anion exchange resins which bind both these molecules and, under certain conditions,
preferentially elute plasmid DNA while binding the endotoxins. Such a separation results
in only partial removal as significant amounts of endotoxins elute with the plasmid DNA

and/or a very poor recovery of plasmid DNA is achieved.
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Hence renoval of endotoxins is a crucial and necessary
step in the purification of plasm d 25 DNA for

t herapeutic or prophylactic use. Endotoxin renoval from
WO 280MW3DNA  solutions primarily used the neR@I/ER2004011437
charged structure of the endotoxins. However plasmd
DNA al so is negatively chargeg and hence separation is
usual |y achieved with anion exchange resins which bind
both these nol ecul es and, under certain conditions,

- preferengd akdly SR Q{daﬁﬁﬂlﬁha%%oﬁﬂ'ﬁldsﬁucp 10/ nigorﬁ h@rge volume

endot oxi ns. Such a separation results 30 in only
paicrbial famsyiationss s gifArESate deslpRmentoPf exd dmpserers plasmid
t S
eﬂrbﬁa@ztgﬂrrrll Bro%él;bg {Qgs@a?f'?fbé:gggfor {Zagf(l) gﬁﬂfifﬂiﬁoﬁ 4rEE QU&hiYy of
m-:iﬁ@m 01 igpter vyay gidgia %teléfrrélmesm rgquingd. Hrig also desirable for
%ﬁs&rfﬁ%&éd%séﬁfch%@%ﬁ&% DING: thé 9159141@5(9@5 ééﬁlb‘é rggja ated and purlﬁed
crobi al fermentation i hus requires eelro ment
dfecpingi thy pamee erysiias i @repmdeﬁbkamane% prrdoleecgéer tmagcud the adverse
b ot
ReEpE Rl SERARA IO, RIS ldtkeReg R BB e
r@d@ﬁrl@éduptohlghaﬂlrﬁm desirable for 5 plasnid-based
r esearﬁ/[ﬂt Qﬂ A Q%i %H@& h'i)ufgve[?uc rg s r@&ﬂlgﬁ tﬁa@fhe%ﬁclew ac1ds
separate nd pur i ed eepi ng e same structure
reigh edff@ndntle highnpisity, iamdrticnlan rp(bbemldsdDI&zeacnamlcttrb_e oebtw_edse Iarge
r C . AC
aqrafialy, ShelofRH bk 568 f T MATED SRR oA n Pl gt
hitgirep atr lieasy Mwhrhlr@‘e)gdtpbsostwwwhmh ghabips ttd sapparatvoanargerquantity of
t ' i 10-with
Uik EAfh AR biRhod Bt PHEREL Bkl 20 1" o
cannot be obt ai ned in large quantity. Therefore, the

prese iding a separating nethod

t hat né‘t]wggs QF@%@M%@@% omat ogr aphy steps, which
enabl €Bhet mv&elpanabaechoxh ﬂmgmcqvmmbf 4 yethbd fqzrlmednicﬁlg aﬁ)Nstlatmcr
in shart er rift,

R b TR e 4l P st g SpigbBine ffipod of

dths davettipn odon&meizdnpdoxﬁrquw ofl ummginamg tiea@hedoima DNA, RNA,
i ghl rifi.ed. sni,d The sm d .DNA produced
Bl Rt E B S YA BBt B o Rl isiion is of
VﬁﬁjbibﬂWuhQM[Bf plaghiddasddaisrgagt i ng chronosomal DNA, RNA,
pr ot ei % end t oxi ns. The

pl asm roduced. . .
hccor d RarbR parTingtoer & Broeon S Pl g iing pishly
f mkifipd gasild Dase that hﬂfl}?&ythe H&g 8f cdlls @ysiisgiﬁezﬂhci:mﬂhere is (a) a means
enco SS a prqQcess, 1or roaugclt n an 1.sol at

oL DL MY TodeP IO Faitie G RIPETHAR W1 21 SabAEan fRlYSR apflspfnd (0
C&hnkbansl fgBlaginad flokit6 PertrdiEinubasng(Aohixur&B2AEd in (a) without substantial

agitation, wherein the mixture formed in (a) flows from the means for turbulent flow into

the means for laminar flow.

A further embodiment of the invention, the mechanism may additionally comprise
a means for adding a second solution that neutralizes the lysing solution, wherein the
mixture incubated in (b) flows from the means for laminar flow into the means for adding

a second solution.
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for turbulent flowto rapidly mx a cell suspension

wth a solution that |lyses cells; and (b) a neans for
lam nar flowto permt incubating a mxture fornmed in
W@YoouPIshdut substantial 25 agitation, wher ei RCE/ER2004/011437
m xture fornmed in (a) flows fromthe neans for

turbulent flowinto the nmeans for lamnar flow A
further enbodi ment of the invention, the nechani sm may
additionally conprise a neans for adding a second

sol ut W?ettahaﬂlem&%b&ﬁh'ﬂeﬂteﬁletlh&;hh&i&h Tysw hkd ¥a nymsa&b nsolate
m xture incubated in flows fromthe neans

| IAW%PNﬁ frip e peansisinga mvevg Ha arlivgrits aékaélelz«%l?ﬁfoluﬁon in
Sid h'lEér@ For t\ﬂ\@u%gg %Qzﬁﬁﬁg@b) T Qllalﬁllg Tysir % doluti¥€ by adding

anot her enbodi ment, "t he mechani sm may be used in a
rABtaRigl SPHtiP’ ol at e pl asmi d DNA fromcells conpri sing:

(a) mpé Rehil? B8lHes eﬂo&?aﬁ@s ﬁ‘lnlfe%ldd chYp?inQm%oinHtléo@ﬁmE highly
the neans for turbulent flow and (b) neutralizin

ankidied plasmnig Iy the!is esserrialy Trgelaf ergtantipanisang |tleslss@plmm@ﬁuﬂcal
g'(%ebﬂugventl on further enconpasses a nethod of

%r ucing and isolating highly purified plasm d DNA

t hat iAsiotigss ebjeqt apfl the foresentoivendian agkitanin 8 maiepdt foy separsting and

gﬁ?&% ﬁl&’élélg %lzl_ds ge[nﬁd;ﬁa% DNk Fnroreo E’étﬁptlt glat&sh% a method for
resen e

Il nvention r ates to a net or separalng
assppratipgriiutlpicragidriendeplesraidi [HMAaﬂfthpﬂffalQthdal[BWe thet avepeeful for
Sfch amd plelyFlodb i e R Sl s, WpREHA Sl acopraing to
tthetnethods afghd mweﬁfaxrn mnes bfambiﬁcawdmpﬁe@sm dtebaelddinb et lapsy triple

P 1S9 SRR LA 860 ey e
sh}épmhcbhi@intﬂnacngna:hrdr@agrapﬂwl pl e heI i x chromat ogr aphy,
and f l‘ﬂl t%‘%% (;ch{l]s {nglqge Icgﬁlu %X&anﬁ ?g[]sosg% i:%@aflﬁgcpl){erem m

and hydr erac rona
netitbocsort h\ush [ snﬂisaqientt rwlcmo rekchmugmschadnkaad)gmrélyl y8d striptee elix
d scri bed her bseohuent ani on

wi t.h
mat g%' phﬁ’r 1(')1: 1errah|gﬁrogpo dc iPle erac 1on ?]lg?l}lé{ograp
c hr om@ﬂhee@r mpﬂwds aahiui dlsrr frfebrde hy@I rcmﬁimubxiscalkalme rlggt isiep described
Cher grat O%Bg.ﬁf‘{% wt Se nﬁFt Q sfeps Z a % >3 ﬂl nel l'(':geo tap)e aphy and
cHeR At SRR %qg% Bd’sﬁf‘bé‘&mﬁ%rﬁﬁl RrapiY
cioiplei ratix onhanhtb@aﬂhse qam.lnth;slt@hsbl@f 1r&él‘aﬂi’mne)dhl‘tﬁrm§;@raphy in
chr omat.ogr p%h gl O tri el ix chro a
e A R RS R e Rt R
Achrgpead geaphiy Istep.at | on or other floccul ate renoval may
pr ece(}Sm he f.i
0 er obJect of the invention is to maximize the yield of plasmid DNA from a
host cell/plasmid DNA combination.
Another object of the invention is to provide a plasmid DNA preparation which is
substantially free of bacterial host RNA.
Another object of the invention is to provide a plasmid DNA preparation which is
substantially free of bacterial host protein.
Another object of the invention is to provide a plasmid DNA preparation which is

substantially free of bacterial host chromosomal DNA.
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chr omat ogr aphy step. Another object of the invention is
to maxim ze the yield of plasm d DNA froma host
cell/plasm d DNA conbi nati on. 25 Anot her object of the
WopPI8H is to provide a plasni d DNA prepar RETBRROWHILA7
is substantially free of bacterial host RNA. Another
object of the invention is to,provide a plasm d DNA
preparation which is subst an?i ally free of bacterial
host protein. Another object of the inventionis to
provi Qﬁoﬂe@l&jééﬁdﬁt@\iﬂv@h@@ arta bio9idle Whplehid BNA3Reparation which is
substan y . free of bacterjal host chronbsomal DNA.
\REPSBHE bfg%%lbalg@’ﬁﬁﬁl‘@ém}m@ilf%? 9 Anot her object of

the i n\gikd ©Bjees of %aof)l@yéng%v@ntwnaﬁ%qarm RIrefddator QReparing
which is substanti al free of bacterial host

arhaprasRItise . erage plaenidBNAdthat ds highly nyFeios Hie linﬁeséﬁr@h gpd plasmid-

t&séarteéf %@d &Eamegmé@fsc%e@%l -sclb fanBeaWk] cal grade
lasm d that is highly pure Tor use in research and

pI asnil@e Bveriondthih epegynasseh Phrnagetinaberads glagaig] PNy that is
L QsdnfIBLHSCH SoriRRMARE th‘élﬂ"y plﬁ@ @nd ﬁY&FEﬂe%v&rﬁég%ous over prlor art,
enconpadsses phar maceuti cal” grade plasm d at
e\glsleln inglydeg @ wtetes iaelehons anthgrapaiitig reeye alm éssawed regulatory
gl?eg:lgesare advant ageous over prior art, which DNA

des a vector backbone, a ther ageut I ¢ gene and
ass ocilae @eseayiiivantinmyalse Eﬁdﬂ!i@nf@d%asml Dt ligpidsferppulation that are
[ 0 EiNRyre
SR BRIl G ol BB P e (RS of time g o thus
rwseful foe pprga ol plashisk DNAribet pesrvisestressfarch japgreladgschugnas thewpy.
usef ulg 0 :
e ecarr il LR, Shyehu e Mdbs D otk BUMARDcoll s devics
pecemeining i fivennizen or sljetasapableeof dujeating ao atkabina@uid rethe @pposite
L%igelg@?ng&\ﬁ#eccleer%l Sg.lg & ogl :P@l fhkxg% &f}s&a@di&ﬁ%te? Lo Jil%yo %gﬁe%te a %urbulent
1ﬁowi ivxmhint thomigfure, haesezcelhd tubel sﬁerha.xg@ fiamatef s 8% tot gﬁbea‘@fa laminar

tg r‘h%gt 720 aas%con(a n%%}err I cto?f rqﬁg ln %elg L18¥Y1 ing solution

]tn ure, a sec nd ﬂl% L) di'a Zt &
smcaEehd)argldrmr/@shagan Itlmmtlnaaendmé mmxt\met hi n t he m xture, a
second xer.or. injector for i ect | 1S [.] zi
sol ut i*sHiitogal glﬂg(:tejﬁ%&aéjamﬁ%ers vesti 1%311%%1 }&';ﬂéb ot err% end bkt the
t ezcriptioh whéch Adidivts] m'ﬁbin mktjxeldtl& avidua dvantha gesripfont hemay be
ven art. i.n t

BEEN b Pasiisantdfe PShitshn 1he e tParlfis of B pyontignavit be
f fealizetl bed steabedd 1t ineams of thersiyynens and combinations particularly pointed out

in the appended claims.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive
of the invention, as claimed.

The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate one (several) embodiment(s) of the invention and together

with the description, serve to explain the principles of the invention.
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| earned by practice of the invention. The objects and
advant ages of the invention will be realized and

attai ned by neans of the elenments and conbi nati ons
WaRraseMBHr | y pointed out in the appended clBCTER2004011457
to be understood that both the foregoing genera
description and the 25 follqgw ng detailed description
are exenplary and explanator3 only and are not

restrictive of the invention, as clainmed. The
acconpaK S SERFTIEN OBl FEEREEOr porated in and
constitute a part of this specification, illustrate

one ( Fiarar 411y a sehisouitiventilissappatmius Heat imaychn yseh fogrrantinuous mode
Qgg%kg%gméﬂﬁéhﬂgm description, serve to explain the
prirciples of the invention. 30 WO 2005/ 026331

PCT/ E a2 1z whematiqofitig mxe DS ORIPP TP EiuuORs cRHLysis| appiRESs-

Fi gur g1 |

used b, £ EMATTRhRaty pRFANRR R Dihe TRADRR, RNA,
Firgfeing eRdptexin cowthraimeant gsmﬁ atsihnelemt@petvf aviiorj gxchamge chromatography

SARELTIRE ifien SRR, WRER G or dpfind o oty in
proobiatis) wélm thiplokdlix @fﬁnttjanhlrnmnipgnaph)nﬁfféA@) pgl ethsttee:‘pepoflethod

DR P MSTESRE N 5D B B s o
cohrdmiategrapbm wdt Ia $tﬂp pbie hiiddophobirf fintenattjonc hhmmattoglgplap r@IIC) in
comblrpatlo rReahs o%%e?ec%@ ﬁseng’uw e{}nytlg n%th%ﬁg' tep of

anion exchange chr omat ogr tep-iri
af f i niFigurd Ot madm’meogmamhyg azadous sieépdobof hwﬂwaﬂpg @bd opurifying

ter r omat ogr.aph IC knation .
RLF A O RO AGRL D oo AT A Roepatic
rmtdmxﬂ@grayﬂiy QHAE),mymolﬂlobm Bhteractimipdirongo gtquyc(HsBC)g’r&tvht@dSphase

Of S %a%r’{a gngiﬁnhf url%’é}ﬁg’ghg}ﬁ%ﬁ%%lap%Eé) triple helix affinity
Wmo@mw EIAQ) helon@top i apiyinetiAC)and e mettod biccording to the

RGPt Rrc) e el oh S B G PR BOPpige provided

(R, Nn Jnopdetectl|(ioxv adnkitinity dhalycidilomakagy. aphy ( THAC)

al one in_co ation, t he net hod accordin
Ehe BenEA PRY SRers Akl ing Ser e o ey Cgmation
t dTpB it dul 2 @laph RiSfate) PNNe pl:8mpT DXACGR6ked BHZ’&T ancNDS °Qk up to
de&ggted (low sensitivity anal ytical nethods). Figures

¥ 5B are graphs showi ng depurination and nicking
rates (formation

Definitions
Acidic means relating to or containing an acid; having a pH of less than 7.
Alkaline means relating to or containing an alkali or base; having a pH greater
than 7.
Continuous means not interrupted, having no interruption.
Genomic DNA means a DNA that is derived from or existing in a chromosome.
Laminar flow means the type of flow in a stream of solution water in which each

particle moves in a direction parallel to every particle.
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20 of open circular plasmd form of the plasm d DNA
stored at +25C and +5C for up to 90 days. Definitions
Acidic nmeans relating to or containing an acid; having

VEO §l95/8363%less than 7. 25 Al kal i ne neans rel at PGRER2004¢)11437

contai ning an al kali or base; having a pH greater than
7. Continuous neans not |nteqﬁupted havi ng no

i nterruption. Genonmic DNA neans a DNA that is derived
fromor existing in a chronosone. Lam nar flow nmeans

t he t ypetehednk W ritertalPro@ed BY the ProdesOsr d&ﬂﬂﬁs The Whth ¢king
0 particle noves in a_di ectgon ar al

h
g‘%‘f%ﬁ}o bl o Fonfysnag e cefb aet 0 'f“t?ffmﬁ whigh isina

lbyifak® soRa6S (_é"ecdllaiu@ kfior) rt%ugle@h@ﬁ(lcilh@ed&ﬁéiﬁ Qﬁxﬁlgoi solution
cell, lysis. The t ysi ng zq)stothe action

rcebtﬁlﬂﬂgr?glyflﬁ%a%e& L5l 22aitnsfode dir ol ks &Fte%%e%%mrgamc

Whiveits, i afid ieRzyBnes DIl § B LeredOdntoliRibnt, - tBe 1ysBIflcoBHBRRAS tPR)ease
t hrough chenical treatnent using a solution containing

antpg pasggids dgpr host gplly g agents include for exanple,

al kal Neudfiz6f BeRhise (a ARG neutdPloy @(m:%se Qﬁ}g a&f %Y 'EEs%/allJaﬂ) to
a preferred enbodinent, the lysis of cells is done

rafEae aeutiakggion. pBadMstermy U%rﬁ%tthéfeﬁqf%ethlmu’t’hﬂ‘él n%réhzes a

LsQ1uBK Brid ﬂ%@m bt @8 )solﬁh%h héth Fﬁfbekﬁéeﬁ aUmnE fegabB'r around 7
base/ al kal i undergo neutrali zation. s term

Wémmeﬁewﬁ?y despde Hithap pisviersineut ral i zes a soI ution
bri ngﬁemlagﬂhﬁcﬁ id Qﬁuf‘(@ l11¥'Wh% dh@ar st @%%%n@l ﬁnﬂe ZIelocn‘.y

and preferably around 7 or nore preferably clos
t%adrent I pppendieyles|ty thmhr@mfawem uile icenstant jof) mcpppwonallty is

WALGR aSRE @fscocsh{z efifanl o §ﬁ%ﬁ$ﬂ1§ﬂﬁ%d% ﬁlclﬁ;ﬁ@}lé{xﬁ%ear tgé(s_?_%s

gra I ent and per en ar to ane O
const alen-Nefwigm i¢ isom dluid ip vihdch shn@wﬁreassls nhiepropasdens] sojely to

4
SHERARS efluicp iRl BRa ol 3 BRAhSh e NNt Juids may
grot bavs a4 welhdtfingd (mmsmyo ri‘é¢n-ngW@h§an tfhyidsigeltdeeplostic gelidsypower-

%\9% 15 v%&%lag gig (B%lﬁé b‘i)?x %Q&u? laﬂ@ lﬁ%ﬁ g&%@&gs) and time-

oni an ave a we
\des@ﬁslttvyscommutdsvw oni an fluids include plastic solids,

Sol\ﬁgllj%asxgn dlglb#asei%hs y érfc'lgﬁ) gélﬁlﬂl Ill?GlJS;Ollll gﬁsé’[n’%\/ e gmg g} ]B{\IA that is
\nos a@dardny)séxhe;lwilsch Rhﬁd’[ﬂVd tlﬁm\wapabhtysofahas/n@i 4 nmebﬂdugapus DNA

a%lmlégtl Perfed 111{0 ltl Bx%cgcfiurgs rfcl)rnt%e con%wn otf p'lasmlds include those
described in Maniatis et al., Molecular Cloning, A Laboratory Manual, 2d, Cold Spring
Harbor Laboratory Press (1989).

For purposes of the present invention the term flowing refers to the passing of a
liquid at a particular flow rate (e.g., liters per minute) through the mixer, usually by the
action of a pump. It should be noted that the flow rate through the mixer is believed to
affect the efficiency of lysis, precipitation and mixing.

Nicked" or "relaxed" DINA means DNA that is not supercoiled. "Supercoiled"
DNA is a term well understood in1 the art.

A "contaminating impurity" is any substance from which it is desired to separate,

or isolate, DNA. Contaminating impurities include, but are not limited to, host cell
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20 not a chronosone, which may have the capability of
havi ng a non-endogenous DNA fragnent inserted into it.
Procedures for the construction of plasm ds include
WhF0268dscri bed in Maniatis et al., Ml ecul BET/ER206H0AT37
A Laboratory Manual, 2d, Cold Spring Harbor Laboratory
Press (1989). For purposes of .the present invention the
termflowing refers to the pa?gsi ng of a 25 1liquid at a
particular flowrate (e.g, liters per mnute) through

thAGeild, eBllotok UR)st YelDYNANB/0RARNAQM: i9TindrsRibdRhat) \Ilha‘i hehdldered
be noted that the flow rate through the m xer

Fe Feréajigating My toap Hispeick peithm egntest inywhish the methods of the
REGHHM El@tpké%ﬂce@"qx BrdniFatind 11915@1%" {%ﬁéof ﬁh}"‘ﬁ@cdoe HQM&H derived,
means DNA that is not super00| uperCO|
2 & TRy gy npt bmép%p@lb@mum he art. 30 A

"cont a 1 i i i
o des@%ﬁﬁ% rbg Ag“ % ﬁrh&oﬁ@%n&%‘ @E@%M&%ﬂ%@g&%@ of
i the st p@résonenfcfrgmeothtmonmoeenﬁwﬂh ivhiighetfie figst Ch@i?ﬁneéélsl initially

00502633 BFTL FE200 AL AN o AR oY 202 B
B T ST R

oXl N, i s understood
t hat, Tha a@rmSSess,@ﬁ@llﬂ dreed aﬂdahkgblm mfuqé\tarm defings s jabgut A3he and

%Qf@l@ﬂ %&aﬁ:&%aﬁoﬁ a0k, ggf% Xﬁﬂeg B I:Jh?anfp?gnlfko U5pd Ees&ﬂ% ,l,ess than 5%,

i‘nvent | are practic contam nati ng | ur|
oand peeferaldy ldg%ﬂlhn§t-2%z epitamdigpiitved, he., it may or may

not .b%yﬁnﬂgéltnc?eéxjadé BRA fstd¥ﬁne% hebe rg.l:lsacrt b% r llg’%aé;dr?g that contains

"purifying st component (suc
errmah thentaboft 5%%,.head fpic erfgably onm@than filrootrl éf/mﬂcellulal components,

C which the first conponent is initially
AR D

s of desired and/or obtainable
pur i f iPha:uriaowtlaatlegqada)phastmd IeA ds defingth bertimrasm [RNAgmepaskibry that

con insagﬁ )Per %ml n%lfltrphgln(%g%a(g)g%? ?fel 2 %%08 ?r %gp%lfltlog 151% o%np(?asmld

greater pur e “or
c]bNA}anﬁ fraong, DN)A Rb@selscspmgnd @smntilars. 5% 10 and

preferably |es n 1-2% cont ant ar mac

O adle YR PES Ry Aorre g e AR PaA B RS e DA
Cireyiagdtion than comainhe ld:sh tan atmmu) (B%;, onleek thared.60 b and peeferable less
t han 1- eI l.ul o, SUChH el |
BroBREY. obnsirmains bitn GG o EBh R toidh 3 QTR Fagr 100
hzﬁlglef plas&ﬁd@%(fpﬂh&ﬁx&fs&halmmmgenoﬁﬁcbnm ai ns part per
mili < 0, 0001Y% . < 0.0001 ny

of pI gL%ﬁﬁ}) g%lﬁﬁw‘l)d H%A’m ergﬁld aplpgge Ip};?palatr@x that
C&Uﬂfa&fs’lld?r,élﬂfaﬁ abd\/hrOE()lM,Qﬁ lesethin o.pma%,rmﬂ Ptefdratal legs @ee0.0001%, or

p}Lrgf%gng/ less ther1¥1e 8%%0&%/2 %I< %.O%O&%% i.e. < 0.00002 mg per 100 mg of plasmid

DNA) of RNA contam inants.

Pharmaceutical grade plasmid DNA means herein a DNA preparation that
contains less than about 0.0001%, and most preferably less than 0.00005% (< 0.00005%,
i.e. <0.00005 mg per 100 mg of plasmid DNA) of protein contaminants.

Pharmaceutical grade DNA means herein a DNA preparation that contains less

than 0.1 EU/mg endotoxins.
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preparation that contains | ess than about 0.01% or

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

preferably | ess than 0.00008% (< 0.00008% i.e. <

O POHPE3HAY per 100 20 ng of plasm d DNA) of PCT/EP2004/011437

chronosomal DNA or genom ¢ DNA. Pharmaceuti cal grade

pl asm d DNA neans herein a preparation that

contains | ess than about 0.017% or less than 0.001 %

and preferably less than 0.0001% or preferably |ess

t han Q’h@l@&t@&%bél%rﬁheom%eaﬁs ®reifr aQDlQQQQQpaEHt@n RIgdt islpteferably
| asm of RNA cont, a%gnts ] . .
Bufirusr iy |f%iH’e BB Progigs! hgmﬁaévsemﬁreathmo@ 85%,

wowas%tdr%bré hah 99% U cRisBScitRRS fdr asab@DNAO 0001 %

and rmst preferably Iess t han 0. 00005% (< 0, 00005%

i e. < wbegebsomy pasred gontigrasion 9f Gibing) VHRIRIN fof - qupse%@ﬁned

o o éues)fn%@g; B&eHt GA coffiAGRiJANA niBRa hen BES Sikdd oT tubin
@Jﬁératlon that contains I%gs than 0.1 EU/lgi &

ﬁ%ﬂ%&?%eatwtme%gwm 1Thedrinbpbeahree arusgnd a penter area where

Rh@ 5B Gkt ACRIubE Y el MBAaRSnSediehid aftvid Wil @RAoHM da@into
that iS preferably’ predom nant circular in form and

rve &f fe apnssefithe Thigin eidhe eantes arpgr adtayh e did argn Rlixinggogurs as

%ﬁe/ﬂmg)srmg[:gé%{,é}ﬁﬁr 99% of cl osed circular formplasmd
DNA. ube refers to a T-shaped confi guration of

t ubi ndbileet Bpyy maeams sivagdar wndasm wrasionpikuid paitinlgs én directions
Hka‘ﬁ&%rsefto fnH REBGi o @@ﬁ@fﬁafnfhé“h 3l whRRhHHIRY A gfvtm{‘}?&iﬁt varies

than one piece of tubing nbined to create t
mfwa@mranmrﬁudem@drrqcum has three arms and a center

ar ea ygg{)é?[ast& t]é?%n‘g“f id gﬁ’vmgabo l?t/fépcﬁls elpﬁlcéﬁ)%grtlteg) m X

i ngredients as s can flow each 1 nt one
the arms of the T JOIn at the center area, and out the

gmélfﬂ’?g Fsrf?ém(fﬁﬁﬁbw ds merge. A

verl Ier ur ent I'ow nmeans i rregul ar random

not i ofheinvédtiends kﬁaq:ct pu theglijcovaty pesdabbhls methaifovppdeinga high
;{i@% gf #ﬁﬁ%ﬁc@:ﬂuc%} gJaEg pf%‘nﬂi f) Wln g{} 1%51‘0916 ntx\%n‘%f&l ﬁ%ast on the

ven point°varies efra I'h magni tude an
dcliscemry ofha mmlmdwmsdmmg afdescéattng hﬁghlw gsnﬁrd\plasgmbm using a

&g@#%ﬂ%%%ngg@%h@?%%{ E]I\Ie:c’l'he |1ﬁv eDE;r ;A:)hEiDs based on
t he diAsadfirelr gtepolﬁosacegihadlaliﬂoeulmﬂ higed! trfusforpred d’uthi aplasnitl DA at
ot SORRTIRY, GER o8 MASuRaCHT bRRE cohing, 4p, mspium
a:omahahxgdalf artibpotioduch rg tamabycliel Singiegcediogéd fropuhe fpleﬁi are then
F%hé"c%ﬂ&e‘a e[a)Minl%cs) ijagm?LB medium supplemented with the appropriate antibiotic
tetracycline in separate sterile plastic Erlenmeyer flasks and grown for 12-16 hours at
37.degree in a shaking incubator. One of these cultures was then used to inoculate 200 ml
of sterile LB medium supplemented in a 2 L Erlenmeyer flasks. This was grown at 37°C
and 200 rpm in a shaking incubator and used to inoculate two 5 L Erlenmeyer flasks, and
grown at 30 °C and 200 rpm in a shaking incubator and used to inoculate the fermenter
vessel when in mid-exponential phase, after 5 hours and at an OD600 nm of 2 units.
Host cell cultures and inoculation are well known in the art. Generally, host cell

are grown until they reach high biomass and cells are in exponential growth, in order to
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conti nuous al kaline lysis of host cells. 20 As a first
step host cells are inoculated, i.e. transforned wth a
pl asmi d DNA at exponential growth phase cells and

V@ 2A83(R%6eP1ont 0 pl at es contai ning LB medi um cREFEER2004/041437
an antibiotic such as tetracycline. Single colonies
fromthe plate are then 1ino Hl ated each into 20 ml LB
medi um suppl enented with the ‘appropriate antibiotic
tetracycline in separate sterile plastic Erlenneyer

Had i Jargd Quantoer plrEmIRDRG. Mow Sisaifict 28etibds degr Reerhplowd, ie.,
shaki ng _incubator. One of these cultures was then used
Qﬁtcﬁﬁb‘gfﬂd&a@hfﬁ@eﬁtw%f sterile LB medi um suppl ement ed

in a Bateh Eélh%ﬁﬁﬁ&ﬁﬁll(w«@ﬁlgﬁrovﬁﬂ Ir&te Y9 Be &fn@’éﬂecﬁthro'ﬁglcmaﬁmdlatlon
200 rpmin a shaking_ incubator and usgd to i nQc

bt femmplpET ard Hiegroon SEUreg Hesfin S i o "btch

DR ePhtiBn'Sid @Mk BultRE %Qﬁ%é@rbyaﬂgclﬂﬁﬁ%etnﬁtrieﬂt@ eathudt®idrREI growth
fermenter vessel when in md-exponential phase, after

SPo o BFOMHRIOR OF oISk BEHRRON the G coll 2y the apspel in groa

Céil:ésk' (65 c:Rthid, n@%ﬂi %kbé%g‘ o rivehit cdROMAibAk df hlﬁhﬁﬁt%) at the time
General | y, hos are grown until they reach

ke drasulstian aheé@aywbvxaﬁiég fhe D@%b@rféﬂiel aéfil‘u@%twﬂw stgrie &‘?Sé\“g pfter the
Cf%s%rﬁ@%noa%a%ﬂs Bg’ﬁfe%% Q élé)?feeéiﬂg hRY&s &hd sBh@Bies.

uantity of plasmd inct nmethods nmay be
enpl oyewthef tepe, of fﬁanr@ntaawu uﬁfé,de pesoeding & fheninyention . is fed-batch

Bl@%n‘?e!ﬁt ftlglrl Q&nﬁ:ﬁ'tl‘f@%sﬂl érgwﬁl rhid & &fnﬁMltl,H Hﬂh@a&dﬂlotﬂ%f nutrients to the

contro rough nani pul ati on gro

t catipesr @mgecearm‘owthe f’eﬂautﬁdnhermmr 'éfed b@‘-@lu fermsntafs@d rpigpsetona cell
t&ﬂuﬁe?i&@gsshﬂt\&% t ks cBfkrolled b9 chElully nﬁb‘ﬂé@ ﬁidmons of
process the nutrients réequl red

gnetahdiites rtel thmultpwahlumu %nn@tatlpnaqurw@&ﬁmntﬁéan @Wol“h@ to the
CHULDE Berfiil 1 B 8u1£.ﬁem%aeﬁeﬁﬁg&er B E@hn bRACESRntalioh.
exanpl &; -fol

excess over prior art concentrations
of nutEvdampteg)ofaﬁerrmdnmttqnnﬂocqsﬁ aand owginglaiyo ratest pie fegyaddition are

escr teld g?l{)&/qgr ahnﬁ)eggxtegtagﬁg %k/élj Qs Jo é’|£et§ Cror é)&HgLeSIOtIﬁ eSO L,

vesse er t I'zatron a tions
naegiedtarthaofill kxalfocady rvg pmmndgbé using tlet examplgieed fd@es described
e of, fer eful according to the

AR et oty SATET ey hmdae on, in which the cell

nvent
gr om h{1ghalyeemhed)rﬁatdi | reetiilpy  fuink fa«ﬂtjattli anedddm nlermergaitops are

to the | ture ring.cell .gro sed.herein
etePaea et oo sy EpE ey iR Spdine plasni
pyieldead allow kdrieshatthipt bjomadstwhilatsel IllSe}@Oliﬁntlﬂﬂ grewthby

ites to th

caref$ t ored addltlos of

cul tu é’dﬁ’ﬁﬁ) f:gr?qg?tﬁtb?ﬂ é’ts?soﬁ ueREq obgycﬁm? & e riEser osr?urce The

aRandr@itiog id 0n theatdbmioty el Iti&l’inimer aitiod stineraedblicese) is extausted.

to .reach a higher hionnss @an % r

ik racs Grret B st o mdr S cBd SoireL BB rPlisag 2gpmole

f pReh mtfédidteln afeethis event. The previously primed feed medium pump is then
started. The pump rate is determined by a model derived from Curless et al. (Bioeng.
38:1082-1090, 1991), the whole of which is incorporated by reference herein. The model
is designed to facilitate control of the feed phase of a fed-batch process. In the initial

batch process, a non-inhibitory concentration of substrate is consumed by cells growing

at their maximum specific growth rate, max, giving a rapid rise in the biomass levels after
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descri bed below for a 50 L preparation. However, other
vol unmes, for exanple 10 L, 50 L, or greater than 500

L, also may be processed using the exenplary feed rates
vieawsNséd bel ow, dependi ng on the scal e of RCWEP2004/011437
equi pnent. 20 Highly enriched batch nedi um and

fed- batch nedlun1fernentat|o g are appropriate for the
production of high cell densi'ty culture to maxim ze
specific plasmd yield and all ow harvest at high

bingd@aon WMHd Qiltdile! cJaJmo't Bro@X ROMARNGIeahd I Ut Rive F&fz R8duGthiation of
Fermentati on uses glucose or glycerol aS a carbon

sigticcmetalypiiges {(Bipsehint gt don "Fermanirtipn beshaelogh désingn Repombinant
tmrmgetnm{s nCRI ﬁg&c%nggr ahe . gj UBRAEAnd &. %@@%ﬁﬂem VCH

|sp0|nt|snoteh/g?/asu den rise in DO a
94

c‘dﬁ#ﬁgﬁmlsei}aﬂgmh}%@é atdl)-yI089). b 2How appinged bzg@ﬁhmlc growth, the
HHFB@J EQEL%‘MS it Eﬁl%—bﬁs@ﬁ ?ee@ Y‘Qt@tof th-gg?m@cﬁ a¥hif achWs'LﬂFE%gte without

diumpunp is t tart pu rate 1Is
d@@ é@eﬁh fﬁre@edbyclacwm@leﬁo cd@rat &éd)ﬁd@hﬂ@gf lgeoygh aita sgi by the operator.

( avhal e - afwnhi i .
PO Aosen 36k (VA St s At AT oF ) bt and i
dediidens tb give figlebiomesst e control of t he feed phase of a

fed- betﬁl Iat %@cﬁsfenﬂeﬂta{l&{a us&I l‘h ievgl t quﬁrﬂ%xﬁg Errﬁa% %rior art

non-1n I. concentration O fe 1S C
gong@‘itliagorg} gﬁwrg@u soggt ar¢ pres ¢ntmaﬂ1emunp]ygd:(atch|medgnmvm jparticular the

S LR B0 BB A B R Ve g
Tlfég/bualr thus eprovading huggr qmntaluest dfi ggowtht fectprsdaaﬁ | mmlbel a;ndquescul SOrS.
Q&@?fﬁ ! a@&)kl%ﬂﬁ.l Xalm(%n({ngbtmq ks?l?ll gvs n%/ ) wh1 C ac s a source

er men No ogy ’nant
M)fc ngaung anireges. The¢ nd@Biiotse o rmd:cmgpprs é(dgamcH nitdhgelRhigithe doxch of

Ver | ags .l ft nphH 7b:. .
T sfeu kR e Chears SRS esi R P el RO A tesigned o
t prevent dadetedious affedtd mlﬂ&nﬁmthme based feed rate of t he
rowt h=limting car subs thout the nee
O eoabine Marrd SRbSES arehbg it Moie wof FETion S cen
alysia. "Slgts e lirblsemom@dﬁﬁibﬁ rencoﬁbﬂsSesi S pﬁi&@ﬁeﬁog atodacihgved isolating
Q e Lhe u jto
oD shREL P O gl e fhec Bercit el s 1 e dere is @) a
Gasak dbd tyrbulkat Gdw fcﬁxfap’ﬁl’yhﬁm Ql‘ﬂell{ﬁl@ﬁenﬁieﬁ hsdigical 1&n)(P6gu?e 1) with a
an prio concentrations) o
s Eh o GBS iR et D PG bsehs At figw o
gﬁe&ﬂhﬁ&ﬁb@ﬁtlﬁéﬁe nnﬂtm&ﬂgdn?bcﬁsin gﬁ) WleﬁhSﬁt @bﬁtﬁﬁi‘eﬁl a'gigatin ewherem the
at c orm i um
2B EHtP FEEY EhER Y DTGP EOTGHEAIC, UG M g risor aminar
fagd.ors and nucl eic acid precursors. The nmediumis

al so supplenmented with armon um sul fate (5 g/ 1) whi
acts LCOFINBIP CB° SBPOGREU GL%}I‘tVFlgtj’énthe%h%{W ) ﬁ%dl%qnaﬂy

PEREIHES A BedrRl BARUGIng ial 29BN sbMtibh ehd HeMrllzes the lysing solution

(solution 3 in Figure 1), wherein the mixture incubated in (b) flows from the means for

laminar flow into the means for adding a second solution.
In yet another embodiment, the mechanism may be used in a method to isolate

plasmid DNA from cells comprising: (a) mixing the cells with an alkali lysing solution in
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15 amoni um sul fate) during the feeding process in
fed-batch fernentati on are designed to prevent

del eterious effects on plasmd quality. One inportant
VeI pOF0268%1 t he nmet hod according to the presentCl/ER2EMH01GAT
is cell lysis. Thus, the present invention enconpasses
a process for producing and igol ating highly purified
pl asm d DNA that includes t hd step of cells lysis in
which there is (a) a 20 neans for turbulent flowto
RPMENY 68 tirbAlefiefidw; 48 RONR@AliLiRO tHetalQind Iysih sbﬁHB@ byl ddding
wth a solution that |yses ceIIs(squtlonE Fi gure
B acidigdoluli9n.a means for laninar flow to permt

I NCUbeL @ 1 Hnetdis GrelRENRrdlly G@éd Wl§§%%&te§é¥ *eéﬁsaﬂ&dean them
agltatl on, wherein the mxturé forned in
f

ghiesst the Prabiavs gagsedt by the VisoclastisyptppRIGes: Mt ﬁé@n% afné rthe shear
| B N@Yolvdd QMing 4RxiAE SBpdi Bl bGeQRE ﬂféﬁ%@s@hmo&meﬁ id Rethod of

invention, the mechani'sm may additional |y onprise a
rasiagsT frehes o migng, theeedbherspersian Gelutinat 1) n@dt tha | allsadige splation
Obilfob Rl adS ity bdiBreFihg Wigodih boPeckd1e
B e R
|cantinvgus flsrswqcmdmgt tvetheepipsent dnvention mgovddesew grrior advantage in
I et [
Sigllutlﬂsl%gﬂear fg}cér%e Th Qstt gﬁfesgx%ﬁ%? y géu d%ls}%lte?ﬂrﬁ)lﬂﬁé] flﬁs%fg%nh a
chdmﬁeraofcppx & han, greferabiyxéingrouhe 20@1d| § mwirf ndamoed kaferably of
1, 3 R
(Ha 3R of bl frpls PR I ] M o Ed 18 o
ahdalusemef mydngipdest byi mssapy tiarddibnige tahre. Aehlelil desah belpwn;hows
QU rre 0.lv

SERRor PRI RIS R e SHERER o IS ol fow. ang
ctanbskenit ﬁwa Mpactlseixaedtrmlsthm peropportdires flow Itatee $1, 82 sndrkB as
(JS)S IS g F1 > qorces i nvol ved during m xing steps. One

SPEet” Or 'ghe ‘present invention is a nethod of using T
tubes for m xi ng the cell suspension (solution 1) and
t,}; & kal i ne solution (solution 2) uniformy and very

e y before the viscoelastic fluid appears. Thus
continuous lysis accordlng to the present invention

r\l‘ t‘\\ll At‘\ A III.J.Ji o V Ill u\d\, T Li ”3 hnalr T Ulr C\/Q T
tlBg%@F@/e gengil a‘i‘6 snal | g‘d‘égr%{hér t ubi ﬁéowﬁgﬁal |y
\dtatmetar ] (Dengﬂlalréltamten nfesgth of diagettc mlqurhef @da$§?l oy SHf | Range
s QUHTE 4 28T S T35 5y 130T ¢ sRg eferably U68/6?/|9 /gu X 0%
iin ordern to inpcrease|conta¢t tine [of m Xe ul ds ut
that nethod dpé¥mpot | 2hitke | §d&mof |fi®Ri nd i nduced by
passage through the tube. Table I herein bel ow Shows
variation of paraneters Bla, Blb, B2 of the neans for

t ur bulAa@gther q)tmwt of therpugagnt mnglondﬁ g mixer or injector with tubes instead of

a T, which permits dispersion of the cells into the lysis solution. Accordingly, the

=

0

mechanical stress on the fluids that pass through the tubes is greatly reduced compared to
when the fluids are stirred, e.g., by paddles in tanks. The initial efficiency of mixing
results in even greater efficiency in the seconds that follow, since this fluid does not yet
have viscoelastic properties and the mixing realized by the small diameter tube is very
efficient. In contrast, when a T tube is used for mixing, the initial mixing is only

moderate while the fluid becomes rapidly viscoelastic, resulting in considerable problems
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turbulent flow, respectively, and their correspondi ng
flowrates SI, S2, and S3 as 15 displayed in Figure 1.
Table 1 Bla(60L/h) B 1 b (60L/h) B2 (90L/h) Flow rates
VP 2080288311 engt h di aneter | ength di aneter | ene@MEER04/05237
et S3 Range 5 to 7/mm2-6 in 12.5to 13 to 5to 2 to
60/60/90 L/h 20% 19 nm 23m 8mm 4m 20 Anot her obj ect

of the present invention is d"mi xer or injector with
tubes instead of a T, which permts dispersion of the

CRhllSfowihg ir 16 tibY STHSs ﬁd?tllél‘ i8R r AGELI A BODonly Dortion of the cells
mechani cal stress on the fluids that pass through the

t fiselerploregap aplyyelpasg a padior eﬁb%lphaamtdé bemﬁ%@mlﬁ%z PRy ds

are StAcfcbﬁﬁing% fo thY pﬁ@gﬁl bifentidd, WekeSe id@RbA W Bhases during lysis,
eff|C|ency 0 results in even greater

epgped; Bhagsyl and fihH%? Iée@éﬁﬁ%l &va phases eoriesrond de Hicdasis pf the eelisiagd 1D
d@&tubfbn )6? Buc@éc 5@8’36 ca‘{ﬂsﬁg Q%aﬁﬁ tdnGnddrif Qf?é'oqd g@él BidvibP fat results

m xing realized %/ diameter tube is very
einf4 dfceplastic| tiid ofy Jiﬂﬁ@g thwm@nﬁt%s Ppf th@ﬁébqsgnakgsam ppssible to meet the

”hé%ﬁ?gf th&B @wé Bhatséaal WHhi% b 3hall ﬁlglg'{éltéf tuﬂéqg?f)fa}n?xl frﬁ liford=0&1. This

fluid becones rapidly viscoe resu o
cisrise aeigstation pesidl ferBhanpl2 (g0 26eEe diamet O 4B U1 48 ixing

1@1an§ the sh&%t?&s)' 1E]retdh1 dU RS tli@éo%ﬁg?r"a 1{;}1?%1}5{%) d8: Phélse II.
results in l'ysis of only a portion

t her eftcerdingly, avel ue p olixea salled Miothat isrilepittet meFl;gwa@nAds T shaped
b@éﬂe%%ﬁéﬁé Bt 'ugéattjo 0v1&c %‘l&g of t&ﬂ s%glfe‘?l? 0L afcmdmg to the

i nventl have i ent| ases
npngEegt PWasteonl Veitlal ek amsiwer) Boluﬁrdmeé eist mcpﬂmstex: ounr@slpamw the

t 81(% ne 19’5% d;ﬁifonttlt}gu%cne&lesbl %ge gnll)ilh dgm%?é] %th%ﬁ i‘l%rder tci obtain an

el ¢’ acl
beﬂﬁat@ntodlsmdnmn r@@mb@& oﬁwthaswosﬁwl astaroulfdl OJSdmm to 2 mm, and

?@jefrézatbwl%o{lplemgl‘ cﬁﬁﬁ%u%tlo%? V%m%éﬁes makes it possible

nee ases. Wthin a snall
di anet"Jéhe rhigbee Q}Btslmlaér Miitox pasg thmughﬂa: tubasd dmall Wissnetdr SFigure 1)

t urat sghor hase |.. Wthin a |ar .
H}? agl? rﬁ %e“"(‘%ﬂfba)%?‘%t Sfe secr:ﬁ. gfnﬂéma{l%rh%}l t%xﬁ ﬂléfimlc}%algﬁtzogy time may
sber em&r datcutateiu e thainfdih s tusbuldne onf Egamged o verigtlony ed these

hase A ngA we us er calle .
o8 Gy T RIGhr b it o Ruflinesiira g inner

aﬂlsmetbleof,lﬂle dultep npr fbl\il(ﬂ&l diaﬁm&r Swhfa:hdﬁcltuﬂhe the H{lckness of the tube
a Eﬁl OnlngCOF i tOr (f resent ven ion. W id

CHE Sor dPtoRrtl N ERrRCTR ouf dPb ErElR 1§y

i hmm)gteimEatloal dfablutiens| ly sids2. SAIssutnllﬁ)gl tHah E@U@d’h Dﬁﬁd Sdlutioar Bare still

sl | di ane r_.or'%aiﬁcsi ord g o

o Prionen Vi Shebl iis® “opefat Bioklegp SRl Brine mediempegizarin

aptass)dAOte exitifrdn® this fibe, salmdons 1 and 2 are homogenized, and the lysis of

cells in suspension starts.

The homogenized mixture then passes through a second tube (B1b) of much
larger diameter (Figure 1), in which lysis of the cells and formation of the viscoelastic
fluid occurs. During this phase, mixing may be minimized and the solution may be
allowed to “rest” to limit turbulence as much as possible in order to minimize any shear
stress that would otherwise fragment gDNA. In one embodiment of the present

invention, a contact time of about 1 to 3 min, around 2 min, and preferably of 1 min 20
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15 preferably about 1 mmin the configuration depicted.

The m xture exits mxer M to pass through a tube of

smal|l diameter (Figure 1) for a short tine period (of

Vh$/02838 sec). Conbination of the di aneter RETIER20@H11437

time may be easily calculated to nmaintain a turbul ent

flow. Exanples of variations f these paraneters are

provided in Table 1. All ref%rences to tube dianeter

provide the inner 20 diameter of the tube, not the

Oséb &f sﬂﬁ&ﬁ’ﬁt tercomivl‘éteﬁfhei L 1yitesndt Re détabi& masSicAdcidsheDuring the
elves, Thjs_hbrief residence, tine d&&monof

th
{3 Siurptian BBt T8 Hom Gode phithe TA s Juah Prghoiige Siow
SS]bSlhﬁcDé’chluin Wﬂd}x?detd\ﬁﬁ&lﬂélmgut&ﬁéorﬁﬁ{sutl on 1 and

solutl 2 ar onlan f|UId durj ng Phase 1,

the f | vssébf &P'\gme gl ‘ﬁ@“‘ﬁfh %P%mxsﬁ witha Y
pllﬁﬂféﬁealléﬁ M;mn &xd dmtodnent bwtﬁe blé@sht lmhﬁ&ﬂ @lﬁbgmg-ldélﬂﬁmgter of the
are honpgeni zed, and the lysis of 25 cel in

SUIPEFSE GFPva 4rtpd> @Heorr?a%%énﬁoﬂéaw »angd r”éayt el Pounddunm or
t 5%6@1&91'0 Bm SRR tdRRd: BlbRY. _%fabﬂu@!? mrh &8P pBiaemRE &f the outlet
6]

gure A1), in which I%§|s the cells and fornmation
o‘f’f they¥ mier o ailaps for Epid (<i sgo)ged ifectivewmixing of fiedysgieaith solution

M XTRONJTBN1IARE Ol Ts 2RM caMlich iEa iﬁh}égﬁr%&axﬂ@yn@;%g neutralization,
allowed to "rest”" to limt turbul ence as nmuch

pBRilawvering dhe g inlupgsnilegeylate afpymatien (a0 f@tma@gls of Hggps or
Wasehy Ot Woer hdnAIRE BhrtigiNRnatuPe PP asﬁﬂqmptlergfqufcﬂﬁ} and

present invention, a contact tinme of about
axcaing ipsokytion. Thecflogs ettt deingraginally i the herveting Gok/ @B EWaY
P@Ebﬁ?%@@é@&%éﬁ%&ﬂsls sec is sufficient to conplete the

sis and to denature nucleic acids. During the
denat ukhgtstlamatip dewingtin Eighreohhawsl ene pmbedimentnf ghe apntinuous lysis

gy Sfiom PEOTRLORGR B W sl 0o or s forBEHolille

obt ai ridw mettiod blthe eusend| inveatioroerns bé ysddote lssa anyt typd of cell (Le.,

&éﬁﬁyiﬂs&eﬁt &ﬁl{%\}//%tg %?(ﬁlry ;ﬁ%&dsg gel%@d &!) E%ES%{ES sﬁﬂ? Qsd#'l.@ﬁ&g %Slred

nplaswid iBNA fioumdrgst cabls 16 bersubsequenthy punifebds Int @ pederradh enghodiment,
X ntP{Eho%f @"{l)‘lg kﬁ?&elﬁqme%gon ?srlg#,ﬁ] CEO ]lgﬁzng{%st -Egﬁes & ulun a)laSI{uds to

I'S posI
ttﬂﬁmnnM$mdsof the Y mxer to allow for rapid (< 1 see)
and ef"IEH% %) oefs 181 8 altkla'lllﬁlel 3@&1%8%%%1191‘?1%'1:5’ tcl{eglglresenf invention

The ne i ze ron'rs then ¢
hmay b8 tpirfigrnted roka. ce[DsJ harmeptedefindm al fezatntdion \ﬂzﬁ)lch am Hd:eyl grown to a

P%ﬁsn& cep thFH‘Aava ggtcye ﬁ%lclgg Ssijatlgrt&]?ryi %sr,rea b Fw tgus dlh etxH%lentlal

i Dot
pgb'wtlal(:ll-yo @mla;t we@lht/hﬂee)s fihel doetiataus eaikallmeylyqlsl sxéq:i ynaanﬂso be
i ns ' he fl.ocs settl

t P]%?OHBFC{/ 8gtqeﬁsg lfll%xé{gs%:d %glpr%/ F‘melg%?/n w(?uc% has geen grown yto a high

biomass of cells and are not in exponential growth any longer, but have reached
stationary phase, with a cellular concentration of approximately 10-200 g dry weight per
liter, and preferably 12-60 g dry weight per liter.

The invention further encompasses a method of producing and isolating highly
purified plasmid DNA that is essentially free of contaminants and thus is pharmaceutical

grade DNA. The plasmid DNA produced and isolated by the method of the invention
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the bul k of the contam nants. The schematic drawing in
Figure 1 shows one enbodi nent of the continuous |ysis
15 (CL) system Continuous lysis nay be used on its own
VO 200PP3#3Hddi t i onal processes. The net hod of RERERPELIHET
i nvention can be used to |lyse any type of cell i.e.,
prokaryotic or eukaryotic) fi% any purpose related to

| ysing, such as releasing destTred plasmd DNA from
target cells to be subsequently purified. In a

PeRtasI Ry v Qe RENS. ?ari p& rﬂﬁﬁilﬁdgp?fn) tof @opE@ERAkg chromosomal
i nvention is used tao se host ce ont al ni_ng

PPN &R ppteiBordendoteting ad prydins sty Plgedoeiregler form plasmid

CORMAL MO H@sxﬁid@ﬁkﬂﬁoduﬁ&i SeclRR AGRO [eMebn! i of BETiBEASRKLY for
i nvention performed on cells harvested froma

f &P ABRISR ?@lel%‘ﬁasﬁ%@le@é%n grown to a bionmass of

cel I's trhahethay 61 Metindtliod &RGHRELs hﬁﬁéaqaﬁlrsbépph@ﬁﬁmg&ngle helix
are thus in exponential growh (2-1

g ary
weffigie ?WW‘@TPW‘P%@%%ﬁ’c"ih%%@s(’faWR&PiFh?ég? slgp@a@gréﬁlw further
a1|n§§3m@ﬁldgﬁy&@ﬁﬁo@foﬁﬁga&fbn%ﬁéohﬁtﬁé ?%tr 86l Je["lﬁéﬁtlan chromatography.

ferment ation ‘whi ch has been grown I gh biomass of
cEld gemafioar&chrmge chromatosriapit maly ber ik [0 ﬁnylmeé hgéion pyghange
h@h\f@m'ﬁt ﬁ/jand %&1@1 dn@fé@faﬁlapﬁ‘i@ﬁ’ ?esomtlii)n afﬁoﬁ @J{dh%g@ chromatography,

concentra i"on of |lorOX| mat €'y 10-200 g dry weight per

li t er, Thsaethpdthus is 15?13511?3 ekkalgledlyyls \&ksp glhscriped hargin éy cormtigation
| \W Q&Hsﬁch {%HB{% ié)@c!h pur | ?o"g‘?% S’r H%ﬁé‘ﬂéixgﬁiﬁﬁxﬁhﬁ%&‘%ﬁ@gr%@ and

| sol at |
elaysieophpbie III}terfa¢t@@ chfomgtngtaahy stewst. ocemdng hutbatjogder. A lysate filtration

I u
PUIRSRULGR en L P TE L S R0 5530 o
PEY¢HERR @Mtlqulman for pu tyingailassr id VYA lagnechlablelagd thius emenable to
pari. 14 L of contam nating chronosonal
D%&f“ ‘%ﬁa}%ér%%g:ﬁzﬁnggﬁg%éndot oxi ns, and contains nostly
cl osedncbme ghdpdimentnop tt}asimmhtiomntiﬁh@s gy s mey bORBmbined with

pga%ﬂté%&l%u?%%gt{oql %o reélﬂt in ale;% g)urﬁ? Frg dugtf Cé)%tj rflrll CII?IQ}X It may,

searc
Tfme ermhhb,d befcotdbéned rwitn&i trastcaomg roif sﬂmcxpam rkmomll (em:h as lysate

\?\ﬂ%ﬂ[%% a U r ?d ! n %ntnfe%%on ° Il(l)l’lX CX faIl : Cn Eﬁrﬁ E%l‘toagl"l‘é% gsg%ha QSh XB&IOH or

on exc
f anidrh eeXchangy),l trqjlexd eafﬁmtyr mhfmtartcgmptt;er at |1Qm1rophob1c interaction

OB SSBRP Y 3 BB Rek R B s

f cthnmﬂatz @dpl’qe d righex exf@ihian gehromitographpgr fﬁ)]ﬂh Vhydroghebie alinteraction

cHFa R ap y ool dn At h@ i RiDR e AL i is followed by
a]ykaié lﬁl’tﬁitlbi;i,smﬁorséﬁbar@efcﬁfohﬁ&@ri}ﬁﬂyﬁ tripléxnafEi@id chdina®d@raphy, and

hydrophobic interaction chromatography, in that order. These steps allow for a truly

scaleable plasmid manufacturing process, which can produce large quantities of pDNA
with unprecedented purity. Host DNA & RNA as well as proteins are in the sub-ppm
range.

The method of the present invention may also use further steps of SEC, reversed-
phase chromatography, hydroxyapatite chromatography, etc... in combination with the

steps described herein in accordance with the present application.
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wi t h subsequent ion exchange chromatography, triple

helix affinity chromatography and hydrophobic

i nteraction chromat ography steps, occurring in that

Voo 298/0268811 ysate filtration or other floccul BiEEReVESET
may precede the first chromatography step. Methods of

the invention described herein for purifying plasmd

DNA are scal abl e and thus améfable to 15 scale-up to

| arge-scal e manufacture. In some embodi nents of the

| nvent h Glheo QA8 koAt Ral ¥8 LApdH BGrSARDLRAE: er&iﬂ {0 the resulting

addi tional purification steps to result I'n

p PNy pigdetu cThig 6iep anayi brgugsN. remeventhe, bulkcﬂf mm’gﬂt@l material
Eﬂ&gﬂgﬂeﬁeq}r}@' IE’IQCh%hlISIlﬂe&S%GIﬁ{}ﬁlllgfﬂJCLgﬁ{‘eul‘e%{O%af W&lgh a lysate

ch as sate trat
C éihrartlpﬁ étgmspdms thriopgh eektorfamgle amr@fnm%@gﬁ aghym(asiddHtendollowed
c i
. %#r lggg&%tfg gllrttglagﬁ@% %ﬁb&@lﬁﬁ%ﬂﬁ]@ﬁ rbstc%; ICﬁitl%gégt¥1§dganft}3¥rformlng flocculate
C emagvalk @gﬂm@t&# Ceﬂtﬁfueﬁé)ll@mlﬂumnt , continuous lysis is

follo ?lg'oﬁétg% E{/ %ﬁ@%ﬂ&{)&oﬂ}év Erhlla%iele éurity to the

af fini gr apfy i chiont
C basolting o@i\@phyduqt n Amtmatexrdtadgar may be sxledtérbdependiogliomeimt properties

CORfE @%Hﬁmhﬁ‘t?bxﬁjﬁh& H8¥ Y8 lOlP'ly lysate filtration,
ani on exchange c¢ tography, triplex affinity
chr onafoign aminyngeaqhtbnﬁaﬁagmvdy Oph bbemphomeétoalm\ndmhlgher purity to the
c h t se

?e!s?%é slgﬁll%ga [iodl!tctal ag{% )gc%ar%gacggomat%gl%gg% gilélgcoc chyh %mdmg
c aegapwiyj luhaafgctda(pg ecldpn)amb]etulessto@f sup[ﬂdkﬁwhwhtlhl positively charged. The

eden .l as

oDt A ERM e Aokl e RA e POl B o s pged upon
ptiedeshbrge. nFamtﬂlBsDasf nniiycuﬁs swidisebdsies theé hewtad)) sawbe Sy separated

v d- 30 p Se . chronato r aph dro ya tlte
B hRFeapdny rarise S0 CHRFer B G RR e sopminants
demting hettle betyeiaation aad drRrpdaC elutad ﬁrhtﬁehﬁelpflﬁﬁleﬁi Anion exchange

I i WO 200510263 /EP 004 7 20 A
R e B o AT B L B B Sy P8 BF BUNAPTRP SRR

pur it yFérahd ha ekﬁﬁutdbcthat@mﬁf yp@a@ﬁugtmaéca_rhﬂ and hefhomy pRParing
us move.the bul k. of precipitated materja

P RP A 05 el b reRear BiFP T ey B RIeTAG 31 Ststiipaaliging anion
r em\dﬂée chfontdidg@dpBi afd dlyiiftaad sdpatatin@plaidIDEA, th&biBrouas are well

ro 1 to5 nmn and preferably a 3.5 mmgrid
fﬁlp?‘@? EPTOWedSbyadepthflltratlon as a pol i shing

f | | t r aCbiapount & -be WsbtEfor 1S BRHRsiObr Pasd PbiiAY thdtQee Ukl Br the
val are t hrough centrifugation or setlling. lon

eaea P SOFenn S8 X PR S A OBRORIRI P BHD] 1pFeRACHRds, If various

hlﬁgiamsnap rduby tHa® ekiiBit hv@SpHobicRY b DR RFAUSichat¥3i 8Bups can be

exchange may be sel ected dependi ng on the properties
introduced by a post-reaction after the base matferials are synthetized. Examples of
monofunctional monomers include styrene, o-halomethylstyrene, m-halomethylstyrene,
p-halomethylstyrene, o-haloalkylstyrene, m-haloalkylstyrene, p-haloalkylstyrene, a-
methylstyrene, o-methyl-o-halomethylstyrene, a~-methyl-m-halomethylstyrene, a~-methyl-
p-halomethylstyrene, o-methyl-o-haloalkylstyrene, o-methyl-m-haloalkylstyrene, o-
methyl-p-haloalkylstyrene, o-hydroxymethylstyrene, m-hydroxymethylstyrene, p-

hydroxymethylstyrene, o-hydroxyalkylstyrene, m-hydroxyalkylstyrene, p-
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of the contam nants and the pH of the solution. 10

Ani on exchange chr omat ography may be enpl oyed to

provi de higher purity to the resulting pDNA product.

Whr8H026338hange chr omat ogr aphy functi ons by RGUALRIE4/011437

negati vely charged (or acidic) nolecules to a support

which is positively charged. .-The wuse of ion-exchange

chr omat ogr aphy, then, all ows 2tol ecul es to be separ at ed

based upon their charge. Fam lies of nol ecul es

(der@iﬂﬁkylﬁﬁ%h&s and pemoSlydfeRPnmBayRRtidey Separ aln?é#hyl-m-
thi's techni gue. Stepw se elution schenes may

u @doxxmem SPRRP cont an‘?“ﬁlﬁﬁlb’%P'tha’Eﬁnﬁ@th}’lﬁWf%éa early “—methyl -0~

fﬁﬁﬁ&i}@ﬁ@ls@ﬁéﬁet B&n RN ﬁ}id%x?gikj/l&entehé b2t Byl }%ﬂﬁdxgﬂi%ylstyrene

Anil on “exch ange 1S ver frcient for rermV| n

alaciéngmebrerplates @hcidyb apmm pydpBretryloerylrsy hyqlrexyr@ﬂhacrylate
eXENINGE LHLQMRIRY ARR Yed 9@@%{;& Rt §Lisa kgﬁ%?od??tﬁggltﬁgd on

preparing such material a proce
priepats mige. papgenesich ay Chndr, flmﬂétﬁ @ndlatlzlghg chain @nd/op Branched

Fégg@mag %Sﬁ&'c%ﬁﬁso Wi p&yﬁ?ﬁ nﬂorﬁg %F I2n g} al%d };ﬁ;%ﬁ@ e% t dfng%lyfuncnonal

ther et hrough are we nown 1 n
crmrp@ucﬁéi melude diviaglbeurene, higivinylhetreses difinpideenpmttdyingioduene,

oy Cng nhjﬁ?%h&% d‘hﬁ%l}} hgg&k Etggl g@;él?fzblaﬁlme&r c@ﬁ%te? chylene glycol

ou n
vélrapralatﬁe, fdigtbylewemn alglwbup@nwthwtylmhu li¢thylyor ophyebl cidiaerylate,

oﬁl&ﬁ?f&h@d‘i‘ﬁné‘tﬁﬁ rﬁﬁf;ﬁ'&@ﬁﬂ? ﬂlg{hgfégesblsg lapl?ld 5 introduced by

t-reactio ase material's are
synt heViriad jionfxahgplge groops matmbmﬁﬁm:tkuted) balthenmisbreecton. Preparation

i nelyde st v 207 ene

mgﬁ él{f%oﬁ% h%/(r{aseglglr érgcét!flﬁl‘. nﬁ rné%neofunctlonal monomer and
opdigfuoetidayl Isblwnﬁem are mlgla’lda)at htcayll a$p1y>|pena“e> ratio and precisely weighed-
gétﬁgc{ilﬁl%t[(% l_sﬁltv 1 SE P?}h lerg tug%efh Y %he thrrngee of adjusting the pores in particles
afomatdyid nmﬁiaﬂbopnebmy S\tegghai’-lmt palymetifytion initiator are added, followed

pb}{re\?eﬁg?tuljﬁ]jélllﬁ %Fr%?ﬁug? ﬁngk}?hylugmgggl t%alak 1jl—§rt1- at%p ecype suspension
rrpdslhlyllar-lzahhlal\@ladrédyl the yme{nee 19-ddyedlr et hagusdugr edlgtion dissolved
o R TR PO VR A SSIaRh SHeyPLiap oG g aiming sce
2680561026 33 hnﬂ@@' MER2G ] ﬂlﬂ%@/ﬁlerli’ahoh visleencyitad by bstyalgarming
B SR S W By, wpaomer
agémfdﬂwar@mdhyﬁrdbmyalhdn@ﬁlh&lomilexﬂ&:omer, and around 0.01 to 0.2 mol of
PR BRSSP BT Bl il it Mg brephatcgzaton

ginvgdt6lyik afermok ph@iculbid rRuet héHd 26 §b€ and/or peroxide type being
%{dr oxymet hacryl ate, 5 and vinyl acetate. Most
p

SEPPEEYSEpEGHhds are hal oal kyl groups substituted on
ar onat $iEpérsidl, shliage nmcis Ughiod Ghrfad¥nts,| néMi6hiE ffctants and
strai ght chain_and/or branched
polymers with amphipathic property or mixtures thereof may also be used to prevent the
aggregation among oil droplets themselves.
The packing material to be used for ion exchange chromatography for purifying

plasmid DNAs is preferable to have relatively large pore diameter, particularly within a
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saturated hydrocarbons with carbon atons of 2 to 15.
Exanpl es of pol yfunctional nononers include

di vi nyl benzene, trivinyl benzene, divinyltoluene,

WQ 20p5/M36BX10l uene, di vi nyl napht hal ene, PCT/EP2004/011437
trivinyl napht hal ene, ethyl ene glycol dinethacryl ate,

et hyl ene gl ycol 10 diacryl at di et hyl ene gl yco

di met hacryl ate, diethyl ene gﬁgcol di acryl at e,

met hyl enebi snet hacryl am de, and

MRinBY IHRRE PSR ¥008T MsshRmsV8ERE SnddPicR6h N8 NERoAIO YRS exchange
may be introduced by the post -reaction. Preparation of

t E@ub%@é’a?ﬁdP@?rF%Sf ls“ﬁgmmé 9k st step wherein

m)nof UGS kaabr ARARNREy 888sed B tff 18RCLIARD. JRRNHESrap il €A first
I ghed out, at an appropriate ratio and precisely

mehu@rﬁeepni%nlagutloarrqoa@mrat@p gfokalieged v@huS@Ppnalr elugrfe gorttaiping high-
t RhcBFARBS & f Qhit %Jy%%tdssw ﬁhlaeemmg %tﬂ&i e&{sﬁgtsCi s%mcmwéi&wme

and sim larly precCisely weighed-out polynerization
| fipm the Gt ghientigdbelsecpus] ¢lawband By ewstientsdliting meghodrenatinuously

”bﬁ%gﬁlg theSeo % tl&yﬁ&httﬁeeﬁjrsttea}gﬁt 18 It}le s%or‘f@élﬁénttlyﬁ?ers anél éal ds that

suspenS| on yI’TEFI zatl on erern mxture 1S a
i preczeasraliiyueedun theed elubnin fodilgseichange Obcgp@o@vmﬁw may be used. For

Sﬁé rLt' hfeht &ﬁl'tagxlﬂﬁ?low&n% ?x%%ﬁ)ed%alf hTeﬁjlas%ﬁnlpﬁ‘%h% hce tration

droplets wt ng si ze are by mxing wt
sof bufer of Hhi Yohyreed pHataluent b tp Tismetituiadlylpyeigrablduziritie second

V\@ﬁlgﬂt'}gntamlfgq‘ﬁ%}?%n%rﬁ@po &%Bl't %ﬂrlgefou@&gfléfﬂq&/&h ErHL glr\/loslj)rd]glm salt

nonomer unct i ona
1lagdsH toflugnn©fiy paticwab prnfmbheFQl the $0dmuusﬂﬂt5,050@illn’[ chl@ide and

”%dilﬂxfl ul&%% %Jgecﬁsegnal nononer so as to obtain soft
partic Fes

ase material. A polynerization initiator
i s al sly widitiopartchelaling bgent &g thiviatenietheta nidn auaybbes useylpmach as for

le, RES %ﬁ%ﬂ%m%ggegragcelug chd or 1HhS g’%ngqm%gg%a? ?n £of! pﬁasmlds due

naion
n(‘mm-degad'lﬁ@@tlwﬂes iartbe lﬁaﬁieyﬂfelﬁsshwmma anph il"hatohm::mntratlon of

pro or -, xt t hereog ed to
Che%mtg%%m for blvareélga t|af(}nn S%Grﬁga%i%’ﬁ 1&19 o@ﬁé’#@ t hensel ves.
The padkivity m&@rafa:bmhmrehﬂlyLwambfemmmm axchyadeameayeices are suitable
r onat ogr a for pur.ifyi.n 30 pl.asn d, DNAs .| '
o P RT i AR e e ik BB ledngi dialaBle fom poROS
pAmtdncEkcaaﬂlge Rbsﬁrh;L IQigzel)OT ékﬁOHda@,ZSfBﬂ)geHé;r 8 iHR2(¥e4,/ Niddspéc, and
22 ran romils stro Syrf ace
HROR: FBh KO PO SOk aHAG dor Sber (80 dntally
medekibrated WlﬁleEinM gmfﬂmslfoﬁah@aﬁfﬁ 7.5Tad OYPESNAEL The sample is
el uents m u or .t ange .
CIAOHER Gy bR WA Crp@p i it 5.l Fgcient of 05 M to 0.85 M
| DIAEL a0t zsatagmﬂré ©blumad 1s tmmmppll@%glaﬂﬂ?@ioug airebconectedd Preferred
cont ai concentration of salt nay be use
AL oBnarLee T AR se

According to a preferred embodiment of the process of separating and purifying

plasmid DNA, the present invention relates to a method of separating and purifying
nucleic acids and/or plasmid DNA by ion exchange chromatography and triple helix
chromatography in combination for efficiently obtaining nucleic acids with high purity in

large quantity.
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fromthe first eluent to the second eluent and the

gradi ent eluting nethod continuously changing the
conmposition fromthe first eluent to the second el uent.
BuIpE92633dnd salts that are generally used iFCTERISWE/011437
el uents for ion exchange chromat ography nmay be used.

For the first el uent contai?%ng | ow- concentration of
salt, aqueous solution with ncentration 10 of buffer
of 10 to 50 mM and pH value of 6 to 9 is particularly

pr ef erpipiex h&iQf affiiRy sR6RRLgrafilyURMes®BBH 31}l Bl in the patents US
h-concentration of salt, agqueous solutigon with

6 DA Bt 287 631 £ W8 dnIBteBRiRH Petens aﬁalmarlelmpgbhahed under

pW@vﬁngofﬁ@%pbmmsodl um salts, sodiumchloride and
sodium sul fate é\ﬁ’%{ be used. In additi on, a chel atlxg(? .
n 1zation of

agent Falenhihglix ebfnitreehapmatographyy spbased eon Spegiadiyp

18ligonasPbiRies ElnhYh aRGE Q&Pu&ﬁ:et@ftﬁlﬂaﬂ;@tdcﬁﬂﬁ&bt%d&prDNA These
inhibiting the Lﬁradatlon of plasm ds due to

ml@%&@}@f&meﬁ@a)éﬁ sredeifollopies bajesat e of Escherichia

coli. The qpnGRMN(®, 'v@ﬁbhqg caﬁ%ﬁﬁlcﬁtfblﬂgnégﬁﬂgtsfﬁ{h A T doublets of
bi val ent nmetal 1on 1s preferab 0, w de

l'y
v é@qbéq-iifa@ﬂe%]aﬂﬁéﬁéﬁaaqpla t alsdipeheing84 h?gé’a 7§§%)h ang e
matrices arg I fs
i nventi on, ?nrcrc:dlﬁu V’Eﬁ%)c‘i]iltlgn I%h% Fl ér)nin{oggﬂg ?ﬁggltgv%irrl %OIlJlIbl(‘eats of
fd@rhlqm@dENAAm on Exchange Resins, Q agen, Toso
Haas, Ster i ;
For exan‘pl ?&Eﬁ}ﬁ% (@glmglﬁr%dlgéolg +feﬁgﬁ]<lé/fg ﬁﬂge@%&rqgjo?mﬁb?ts of
i dqnxhlwttayldedelaﬁﬁln brated wth 20 mM Bi s/ TRI'S Propane at
pH 7.5 and T
N th Che s diadndbd Bidsing 105, VAL 8 cufpbic REISSHAT ot WAl c.c
Od&ublats of dduBB-sivinded ONA Ragegopal &2, ool dimh voI umes is
then appl i ed. Aineh \iaGhLNSyRLErERLL Shel wBr RRELY £ 5,280
ani on exchange ‘c oty a:’IB % YOS oge% ‘g A Pl
Hi Cap.Prafecabiydithg ohgnnaclpn‘ctelé elsﬂ'ded)nﬂmsesda rwtdSIrxafrldi‘LHfmnopyanme
process of .separating and

seeqélenc alnnven FeliiC sequence e%rer{) tmftl¥e A d? a?xomogur?rgeﬁ} rl]ia)pgwaldme
psafquémen therpredemeCofalytddBlesamdkesnt posaible tb IAINA ebtripleohelix which is
Gh dt I i - .
CHAORAL SEF ARy T o sBRar Bh POt P detryieh & ekge PH
nuwakeitlos @mdsﬁﬁsmemhutmhgdsd purity in 30 I arge quantity.
WO 2005/(.02633 C1/,PP2004/011437 23 I [
2ttt OUSERE BT BR LI irien stk B T A fre rgterably

padrepiemelsny 16,2839, f6rfdtioboR2BWiplditlias Bag YieRls ahd the best selectivity
ubl i shed unde

JCAET N A T T EWTVE R A
c berapledagadp hyorl ealpleesh ohiganpeledtide GolOMTYiandta @acifit sequence
poly(GAA). Preferred oligonucleotides have a sequence 5'-GAGGCTTCTTCTITCTT
CTTCTTCTT-3' (GAGG(CTT); (SEQ ID NO: 1), in which the bases GAGG do not form
a triple helix but enable the oligonucleotide to be spaced apart from the coupling arm; the
sequence (CTT);. These oligonucleotides are capable of forming a triple helix with a
specific sequence containing complementary units (GAA). The sequence in question
can, in particular, be a region containing 7, 14 or 17 G.AA units, as described in the

examples.



10

15

20

25

30

5 oligonucl eotides and a target sequence within the
doubl e- stranded DNA. These ol i gonucl eoti des may
contain the foll owi ng bases: thymdine (T), which is
VAHAHPAE3Hf forming triplets with A T doubl etRCTHEP2004/011437
doubl e- stranded DNA (Raj agopal et al., Biochem 28

(1989) 7859); adenine (A, Aph is capable of form ng
triplets with AT doublets o 10 doubl e-stranded DNA;
guanine (G, which is capable of formng triplets with

GC dONﬁtltﬁérsse@Jencéd@pQJeaﬁstir&aeﬂelg t@%qu@fcetsummGAGGGAGGA

m%%ﬁflne é%%JMhICh i's caﬁable of formng triple

@3 g dPs Nt dbublis- &apssaetPrBrRAZ ( F@gal%\gl@&fa wip the

abhgonhasendést 5)- AAthAGMG@meGgm-ph (@@ag@bl aef 3) or
ase pair

P|5 e?WéEﬁ?GqTF@%TGEQEE@f 3 #2 Nidet: IcE'oPPﬁﬁr figsihg oligonucleotide

C¥inas i en rahﬁﬁhrilfémﬂé&ftétﬁh db nge p@l?ﬂh‘ﬁl@ GR-aAdd 1hag &RAC hélices are
seq uence present 1In DNA |

D 565 Gr o oISy 98 asgth e b locH ST pre 8 B4T243-T25

Cﬁ%&%h@@%nﬂﬁk‘fc?enbé 199713§51b|1§6(f-%6§?V9 a triple helix
which is stable at acid pH where the cytosines are

pr ot onAs &ated abeyedts sagsifici speuenes cag| bedl seAkenggmatpglliypsgsent in the
t BEuALORHOEDNAT &1 Q%%tﬁn%lc'sémﬁ.@nce%{r%@é@ |aﬁﬁfcia@2rlﬂ@9e LR&. 1tis

specific sequenée present are pref
c eTpstielipaivantpgaons Wiuso o dligonspldobide edpakie tof fpméngetr ipi@ helix with a

bs&tleﬁ’deq{aqﬁalgnﬁregéﬁﬁ rFﬁ]%td Bl %ﬁ |4k t]jNA gmgp:t i fﬂg%rlgm of

_Slﬂg an onucl eot | e an a spec
V\mpbbat@neoffajlplaymldcm e meanlceair gene. Foko @xsamaed, itiis known through

. L
oL Bk ATLCRPOb Sk 0B oBRAL! 4 BRUEDNE 78 g o
5 replizGGET TONE CIORESFT hO@ﬁW@ﬁ?@ﬁmﬁyriY@@@@@q@S? ('BEQS)IHDIESIS of
Elgi%o)]?llgle{)tmeg\h b?:ag 1{1% c&asﬁ)‘f‘ml tr (fe qitellc%r Myith L fléglee l%atural

ena e ol i gonu€l eo ace apar
fhmmmdnhaefhompbyrngldma nyegtone ad%ntamuéy ( efl'ib}ei tﬁl’dw emehod of the

V%l?tlolﬁ(il Q! iaﬂ%ﬁ &SRR plasm?éa %1 aﬁlcugar%f)}n pct]a?l rptl]asmlci(s of the

I C Ssequence ‘con
u pUCS }:iBBéA? pIVig ask d]hﬂe tik® type.q u@mbmg) thel3 (homapurmer—homopynmldme

parq(tulertl:cléls dt aﬁg Plaegr A (IZ?C{U%PG s‘i excl;erdrp ) a %u%%&é;@g@@%all or part
Pel ﬂEP@Qﬁbﬁbé):ﬁl@?BTCCQ@AAIGﬂCMEGAAHﬁG}ﬂ’C(SEﬁ [B €01 B) present in the
(ST el of i S50 B, SRS UPRR ot i e
t bBgonucleotide  forming  the  triple  helix  possesses the  sequence:
5'-GAAGGGCTTCCCTCTTTCC-3' (SEQ ID NO: 6), and binds alternately to the two
strands of the double helix, as described by Beal and Dervan (J. Am. Chem. Soc. 1992,
114, 4976-4982) and Jayasena and Johnston (Nucleic Acids Res. 1992, 20, 5279-5288).
The sequence 5-GAAAAAGGAAGAG-3' (SEQ ID NO: 7) of the plasmid pBR322
p-lactamase gene (Duval-Valentin et al., Proc. Natl. Acad. Sci. USA, 1992, 89, 504-508)
may also be mentioned.
Appropriate target sequences which can form triplex structures with particular
oligonucleotides have been identified in origins of replication of plasmids ColE] as well

as plasmids pCOR. pCOR plasmids are plasmids with conditional origin of replication
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ol i gonucl eoti des 5' - AAGGAGAGGAGGGAGGEGAA- 3" (SEQ | D NO.

3) or 5 -TTGGTGITGGTGGGTGEGIT-3' (SEQ ID NO 4). In

this case, the oligonucleotide 5 binds in an

VeP200pBa63d1l el orientation to the pol ypuri ne sRGTAER$004/011437
These triple helices are stable only in the presence

of Mgt (Vasquez et al., Biocggnistry, 1995, 34,

7243-7251; Beal and Dervan, “Sci ence, 1991, 251,
1360-1363). As stated above, the specific sequence can
bend a2efuense Nakidal Uy 200880042 biy Use2000ublsas st@@ﬁ@%@md
DNA, or a synthetic sequence introduced artificial

t REsmigs caitain g 13-ger homenyipee Peaipenge AV -AgetAALE i %{@Q ID
ONof) Ul %m%p%t?ltﬁ‘e RiNAL- ﬂrtﬁlngcglp@ 1ttnfdlpéda ifl %llds?ﬁld’v'éﬂ‘lcatlon

a sequence natur al Eresent in the | e- st randed
DRgcatpry otk ah%ﬁleNlanet: & 629g |Tﬁ18§pquqn@pfqr@ata| sablofriptex structure

PladM e orlensbr %ﬁ%l&‘ﬁ{enﬁ esl-TEqﬁﬁwfrTéeqaﬁd skl | B No: 9

known t hr oug ence yses that sone re ions o
t pbg@lu@m@e The pa l@gl;bgne q:qntatqq@ h@mogmmqﬁtretch of 14 non 1epet1t1ve

r |
el B AT A R RO ARED TSI S 107 oD Y Lo LAY sogment
obt thorrigiy rpphq@h@f h@DRdé@fcmlweft e$@96ndltugleid Acids Res., 24, 1936).

i adyan
eﬁﬂﬁr’giqht Eg% %%b‘iié Qﬁpl&? %ic/rgtﬁﬁ‘re q}{tﬁ rtlﬁeg elgfurﬁ%y c%mPlementary
u nhMUf:lP@diepﬁ aETﬁIHETTTTrTT@ffH' dGEQr Il@ olﬁﬁer l:l)al Bieascvtr@sondmg

of 15 dhRcleBtdGs 5 Pﬁ?ﬁ?ﬁTWT 9@?5(%591\1'(5 I % ?gﬁcﬂ‘PPﬂrf T-3'

ho nb urine- rim ences y presen
i .@sm dbublCel Bt wfﬁmdetit/ Mspwfseltwmm thcmpmbp;ictige abiplementary

p%&%g?cg%&catgﬁl%tﬁﬁ% r?ﬁ gf leﬁr I 10T %A%(fx}r p(ffdlé@gy) In

ep |cat|on
C fdck, appingter oo-c@odridal triey (B’EG(Ereln(E‘?AdP)eniay tbsult mi ®@mpdsedestahdization
ol ggquéegtlde formng the triple helix possesses the
Euen S A AGGGCTTCOCTCTTTOC- 3' (SEQ ID NO. 6),
and bi Tilmksuﬁl dfen rtzhxgenhqclebﬁxdet dapablam foshingrdgiptf hdllxewitlou lsk@ience
as_descri be

Bt 455 S5ER 0L iFlsehu RS o e SRy SRR gipes
( Makésik poshibieg svitRake sahf2Pigor2i0leottl2 /9-mriBB8iny DN2e cariuiag te: said
5' -.GAAAAA GAG 3! (SEQ | D NO 7). of the plasm .
o F S PSR 2 BB G I ARy TSROty plasmi
Natf the déetaelstrandéd DN&An 01RO, indBEhor o4k aﬁﬂ&):xal si]ﬁMﬁa ké‘@lem in it.
nmenti on 0] te target sequenc
(e ol o8 iueh Sl Bersliriontspiaiecte e ras st briagraare dguever
h?&&s@ﬁé’:‘ﬁwhﬁﬁ{hﬁé fnb@He tolerfEd ptwisen @ie deGitnice A I;Hérbliglf)nucleotlde and
asm ds Col El as asm
a i HHLLLF RIES v s pogHE B ﬁicgr?qﬁrff‘g% é‘g‘i AN
2006640623 5'-RE N ALROOEAAIIITGGRB(SEQ ID INO: 12) present in the E. coli
B-lactamase gene may be mentioned. In this case, the thymine interrupting the
polypurine sequence may be recognized by a guanine of the third strand, thereby forming
a G*TA triplet which it is stable when flanked by two T*AT triplets (Kiessling et al.,
Biochemistry, 1992, 31, 2829-2834),
According to a particular embodiment, the oligonucleotides of the invention
comprise the sequence (CCT)y, the sequence (CT), or the sequence (CTT)y, in which n is

an integer between 1 and 15 inclusive. It is especially advantageous to use sequences of
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and are inter alia described US 2004/ 142452 and US
2003/ 161844. Col El -derived plasmds contain a 12-ner
honopuri ne sequence (5' - AGAAAAAAAGGA-3') (SEQ ID NGO
V) 2008Po8d upstream of the RNA-11 transcri pt BQWEH208011467
plasmd replication (Lacatena et al., 1981, Nature,
294, 623). This sequence forgg a stable triplex
structure 5 with the 12-ner npl enent ary
5 -TCTTTTTTTCCT-3' (SEQ ID NO 9) oligonucleotide. The

US nt [ r
e ethQ ?IGVE QR @%’glé)s %él&/@&%%AAAAAA SEYE, 10 %ff‘é@t tﬁtaﬂlﬂe %Imﬂc%h@l? Pield was
115luensed b thejapmopnfeoT Auim the dligomsteniida: In Q@rttchléy ag phiqyymin Example
r ?Rhé ﬁlﬁ‘fﬁ&floxpgx% 16&@&&9@@%%1@ Bh@nucleo"t%% Qonbiifs! BlG: e@‘?dsfh%s It

his sequence torns a stable triplex
s’ts rueéﬁtrﬁna@d thet Tﬁe Ph@nmqleqf’élﬁs eldhpinsensinn seryalsg combine (CCT), (CT) or
¢1qqgr&Hgg eotide 5 -TTCTTTTTTTTCTT-3" (SEQ ID NO 11).
e correspondi ng oligonucleotides 5 -TCTTTTTTTCCT-3'
( SEQ |%er@g0@acleaﬁ@p &ed FRTPT TR (FgNpesd of usEQlified Ndutal pases)

ebd éhlgfn%[l ¥nGi¥EL4S R aﬁticﬁﬁ* tile 51 %tle ?1 &ﬁfgl:ﬁg eo¥%¥ possess

conplenentary sequ nces ocat
r espiaine gherginalofmodifications Gohlgting oits m¢s1qne®@R t@o i y1)s pllonaction against

f * AT .
A, 08 0 SRR T AT Y e
stndgistogdeto Tsen wse Iokedarsuwlessmnmﬁ: hedt¢dsifes capiab| s Ofndergone a

fﬁBﬂhQﬁioﬁ 5fr {hﬁl s%elgt%hl \%nﬁMt air% tife ,%E]%QC Gft rrporlg Srgsqgtant I’J[ nucleases
orirgin of replication or a mar gene aspecialty
adlvang agelsmodifinai®ns, tohgmmlcbstldetphps;msrddi1eatew|wthc}t dre capable of

SA S SAMFLIOL S0 LR, B L XA B BB D 850

i 4s msllngt ohgmmsleamcyest jssesding Yortriaeetydl asmeihﬂﬁhamphdnlae skeletons

L e o L ——

cdsppesibid @ryse sgenanieattdea smtipsieéE itk d, anicimers of nucleotides, which

R RO B e G T, PRV DB P RN R et ey o 15

ard9-17h6). s Aguheac g1opif e&&lﬁt ofl the Eltwetdﬁ[\l& thB rghospidanhidey 1@, For

S AR R nhetileate, MRt PREste 15 Gspesbi o, ey and

EChanplvhich gives olig@ielentdes gﬁlﬂﬁlgm@échﬂy &Eﬂéltﬂfiﬁ(ﬁehée@ withi ISNA (J.

25 G axton Pobate, N E-5h i s epn ey Aspericeichoait caion

t dtethe Bkelbon1ihe ise f @bdAucldotifdsbf PO GlbtHyllribSseS pRRpRONRERR etc.

SO R e, Cors dabinish SBueofiobeblf SRy e b mentonea.

Pldstly,Cik dhogibRLIbARAskelbiBR n2l i H@QBHIEdE Ayl d%l}@f‘rudehﬁ(eleton as in
ntion 30 conp 4kse t he sequence f?CT

sﬂafgé FRegtdecycleigpciqsh avhighan Alse fqremitiple helives (bh@léw ¢4 a]-gScience,

arpoil b e o REsove &im bt and. Am. Ioneﬂnussouewdj 118, 681858, loY by a

advant ageous to use se%yences of

guanidine-based skeleton, as in DNGs (deoxyribonucleic guanidine, Proc. Natl. Acad.
Sci. USA, 1995, 92, 6097-6101), or by polycationic analogues of DNA, which also form

triple helices.

The thymine of the third strand may also be replaced by a 5-bromouracil, which
increases the affinity of the oligonucleotide for DNA (Povsic and Dervan, J. Am. Chem.
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WD 20051026331 PCT/ EP2004/ 011437 26 the type (CT)"
(CTT),,. The Applicant showed, in effect, that the
purification yield was influenced by the amount of C
Wh2005/e26331i gonucl eotide. In particular, as SHRSWEH$04/011437
Exanple 7, the purification yield increases when the

ol i gonucl eoti de contains fe cytosines. It is
under st ood that the oligonucl®otides of the invention
can al so conmbine (CCT), (CT) or 5 (CIT) units. The

0kbgOTv80] EOL BOBD-30BRY TRYhBE sthal waglalse@aﬁf@m&ﬂla@&al bases among
unnpdi fied natural bases). or. chemcally nodified

PR CHPRrmaY (e ra?r}tl@afﬁiuZ1de%2d%eown@a§)%%%@s Iy ol Nucleic

PASRIERSs., PBAL 2, 921:!95371 1C@|-de6}?>dB-fD-ﬁﬁth@ﬁB‘syEBG}BEthS}QSJa1tn§1o-
resj st ance to or rotection agal nst nucl eases

i 1&-ryrariolt: ?#P@FW%%O&@&KPW and Bgiramcl ApoChgm. Soc., 199, 114,

| NE/eRSEY . 3-6Xda8aMe haatih FRirihs ﬁb&ﬂetﬂﬁpééﬁ‘&iﬁé’o%&ﬁ@i%t& any other
mean, any | inked succession of nucleadsides which

uRRdifigatinn Igovide r prieer skilked ot the |ge (K & FeviesnseRi Sur qnﬁ éieéﬁnﬁa Curr.

ODpRd Rt tBnSIUrl?%T 8si4311p). to nucl eases. Among
pOSSIb|e nodi fi cations, oligonucleotide

phos phoRreheitee qfgnodiffriation afyt eligoawslantias hasithy minmgnare egriceially,

h
@g ijrrﬁﬁc%vz M g}% é%t(@ﬁo{iil@/o?taﬂﬁl betN‘é&J t‘ﬁ%: gg%ﬁxhﬁggﬁfesand the specific

persgessi g HesicHiset @Pst&dvmngsm@bﬁmnmaecosﬂ@g do dles inyBntion
( %ﬁk@%ﬁ%etﬁﬂaﬂlgbme ‘r\]%toéﬁés ﬁ(}ﬁé"bhg%‘ﬁﬁcleoteigg%helc]i?go Pucl?otlde thus

7767- t1one
usethyl aié‘gb@i&lﬁﬁ}@dw @e@wsgthist beopérpedt (rning sttrhiﬁérlsledfehx with the

anelci?igts'tefeﬁce }i: ?4 c?l@seI i %‘uﬁﬂitg l(f 52 gl‘é ;ﬁﬁcies}{\{'a@ 1%51ble to

(Le Doan’et al.’, el C ACI
7W4§k  hegher PW‘WE ﬁhammn flizonndlotidetorttkreptik erbtim is © w@het pH

pbﬁﬁé&%{ ?egﬁg b Jrf)' Iﬁi 4 aF Bl or pﬁﬁ%ﬁ'ﬁﬂ)ﬁAkatrpﬁumsn%ﬁ? r,

i nternuc or anmi descr
G yaznbw lalltgﬂh Qﬁhwmpwlmtldh ugpid viethe olethgd itk envandems between 5

S RE b5 SR TR I s e
mengthomaytbe Apied by tatpersonokiiléd mahé amgor eath hiievidlat kst am suit the
t Ee%ngcﬁge ftlv[t%Qn%nsltlag)Lﬂ%QB%tgg isn‘term;ml'%]e' (e}n(ZEt hyl ribose,

n-an Curr. Opinion
St r uctTheBDbgcznuclé_dtﬁlps 3debBdiRd 4ol theminyerdios anipe beesyntlesiee by any

Last | e ph or us- based skel et on be repla .

G e die BB BT RS E® BB freas i Gcie acid

agyintleyizerah iAok othanmathsdkdoemnts tpeRbeskiigdd in dﬁ&ir( Neg hsieioeiously

gh §C|ence 1991, 254, 1497-1500; Kimor al., J. Am
efi*dsoc. 1993, 115, 6477-6481), or by a

guani dian eet’miis itdcekihetaplingi® the shi¥oR, (hd etixyiwddeide iepeerally

BBt B THRSis M ebrs mafiRtinea ek Bay Byl o o
athe @' 6@’ positisn. (th @atiehlbG €% addition of a thiol, amine or carboxyl group makes
it possible, for example, to couple the oligonucleotide to a support bearing disulphide,
maleimide, amine, carboxyl, ester, epoxide, cyanogen bromide or aldehyde functions.
These couplings form by establishment of disulphide, thioether, ester, amide or amine
links between the oligonucleotide and the support. Any other method known to a person

skilled in the art may be used, such as bifunctional coupling reagents, for example.
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30 The thym ne of the third strand nmay al so be repl aced

by a 5-bronouracil, which increases the affinity of

the oligonucl eotide for DNA (Povsic and Dervan, J. Am
WohWR/ 020312005/ 026331 PCT/ EP2004/ 011437 27 S8J/EP20QRYL43T
111, 3059-3061). The third strand may al so contain

unnat ural bases, anpbng whichethere nay be nenti oned
7-deaza- 2' - deoxyxant hosine (M1ligan of al., Nucleic

Acids Res., 1993, 21 327-333),

1 (2 dﬁ@l’éyveﬂto[?rrfp'td?/eftw Mﬂﬁhﬂmﬁwiﬂ'x ilﬁtcbyﬂlecﬁoﬁgli)rﬁﬁ}eotlde, it can

razol o n-7-one ( AN rva

Eideod forthe igbhuclachiof s coaiig i 3y N8t YoRan s of
aoeﬁ,gﬂ mp]@émse]pﬁ ,anarmQuivek ypdessly i sERery tol lihdthe @ngoa;nyleoude at a
R T 5 S BRETOD S STep o v
b4 Weirovedl athe arnd Q%nta?eouaff%om of 2AMedrerboh Hi@moéomprlsmg 1to

nodi fication of the o gonucl eotlde has the aim
ebpard arafgradly d of feh o) rigoPRea It BES MOIFN AR RIS binding to the

aééwﬂaht yTREEMR &N IhiRA Bl a PREWELS A ingle o B ORIRPEC bf laCrspacer”
10 sequence. In particular, a_nost advantageous

RRIeheh st & R IRterfermwith Hedppridiationn Sfhwesthe ispacer” can

nEd R e bdiss. X4 &?é)&ﬁéleofhet"ﬁﬁc&h bﬁ%ﬁ@h@@med@qu&ia@ GAGG.

ol i gonucCl eotide thus et hyl at ed di spl ays the

nébesst bgvatagprishicosTposes ot geas carbabehain opprisingst pil2 carbon

withsthe specific sequence in pH ranges closer to

neutrality (> 5). It hence nmakes it possible to work

at hi gheplexpafiipiy desgmetnaiaplihis veieisinge fos synayéng BNA sl genomic
PO %ge dceahlr'i% a%?lgh&lgé@%@éﬁ@ a ﬁ@s%?&&kenglcfgﬁgn(g ﬁrgﬁacked ina

Trh@lumen émtletfahﬁ% pissiigy @mﬁ%qewt i fyectignaliged datex eb??@ﬁahé@g@fﬂc or

t nt d i JORUC

SPELIER CHOmhDeRFLL Aot R prdra AR Cennel agge e

Thlefomla*@gglphic reugpaie capkblst efcbeing used eresagarosk iapisdemida arfvigxtran as

a{;vtell a? fheﬁ'%nvaitﬂgé.s Qélé%lu :Stegﬁagﬂ%( %hsali’ﬂﬁ% eStruE&osegg’?d)r ggl,ﬁngrs such as

sel eCIVIty an ction
opolyGhualegbvindesizawondi grgftedo orhmlgrménﬂh@n ety eemple.  The
S%l?rtort}lg%lggaggy R ‘SE&% it} i€ Hﬁ@%&o ﬂe?fuB lar,

t hey nay be prepareaa y neans o 18

synt he®o pbia. beftay pwiffretiomptldgdt lsrﬂsmlaﬂlm advqmlea&ons to use, on the
p% asm{edd i %12 t%‘l\%%c%re ;{%on n quée&/er b;%/olﬁﬁl 81’?'5' yof ?)S/by‘%ﬁz%lm with the

cou 0
obhgcmuulebtﬁht iThe pireselgzeméswletayhykﬁﬂnzﬁmcmsmw pmmthSThusffect the
?ﬁaé‘cgps é)ngmgn tfie 3{1%1 seguence agd %ge]:o g? onucleo%I \xhlch leads to an
panpnowhcmt in thb purdfitdiion pinldef Tlast for o oligamidketide comninmgyi repeats

PP HERDE RED: el 3 ot fhisrotmaie Thyen bBpRifed Qhaining o
least n complementary motifs, and preferably n+ 1 complementary motif. A sequence
carrying n+ 1 complementary motif thus affords two positions of hybridization with the
oligonucleotide. Advantageously, the DNA sequence contains up to 11 hybridization
positions, that is to say n+10 complementary motifs.

The method according to the present invention can be used to purify any type of

double-stranded DNA. An example of the latter is circular DNA, such as a plasmid,
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mal ei m de, am ne, carboxyl, ester, epoxide, cyanogen

brom de or al dehyde functions. These couplings form by
establ i shnment of disul phide, thioether, ester, amde or
wWanione0288311 | nks between the ol i gonucl eoti de awd/HPh&4/011437
support, Any other nethod known to a person skilled in
the art may be used, such as _bifunctional coupling
reagents, for exanple. WO 2085/ 026331 PCT/ EP20041011437

28 Moreover, to inprove the hybridization with the

a

GO B BOTNESR e s b 1A R BAEL 2SR ey s
segiyenciest of igplicagon, Prearkes egeind, arhthadiie mike sndthod of the invention
Qﬂﬁ‘ys bbb ;ngheH 'ﬁlr@&fyet‘c‘)ta ce'iIstQJ[en dInttllﬁg exﬂlnbcg Cil?eol%lhs%%d Amfified by

osen stance fromt ort, ena
doandformaiion foflowerd by eelt Wnrewusmutﬁh@ dimﬂytaﬁes lysés of the cells. The

T f
DAY 8T AL A A BT g B3 o
EE!pél@HEl)t @:rtmu(pds aﬂea n@u‘emlzalmnn@dmmiﬁugaeiorrmf shdiceltilysgtet dt may

té: gﬁg Cltmg%)e %}gﬁle@ Elg% J[o a 49 L&]igl? grefplﬂ'lf%d%g%g@%ﬁgfeﬂgc%ig.tegﬁis method
Vﬂiﬂc pnaites dimear ot @rchilar @NIA b:hr)tlllr&a hgdenati ofaitinmmtandehtesbe purified

tt?](?m SHAGRL coxﬁ@%u&%ﬁﬁﬁ. o‘? %*f%yenlc Qeéugl%g ’&%eﬁafdexanﬁ)ing to the

spacer e sequéence
usvedman@a@en@sMydﬁmﬂwqmaﬂc@mnaf&nmbamamhdﬁaNAchaln

conpr i r 12 carb at. oIrs mfnny
chr one g%rglégh%e cai beeafll S (%f péokaﬂ/totl? or eulil)c iSRNA and
genomAs rePinas pi‘EﬂIeIs'etuE aﬂlsbtdae fanata Brmlii Beﬁhbtllls S. typhimurium or

ST AR mERBRY Hropier o8 rtaeBETBRISEE odh il et

fyeasts,i fongil alzcbthel lddepmap dadisntiorgnatd momresﬂéizlﬂ:j)l'lﬁtunﬂv&@myces or
t hj AS

SR 880y AT a6 EE AR AR o B ng

used are xagﬁbdbs)é thdiplresﬁnaIil‘ivéﬁﬂﬂwlﬁi@l%ﬁr[o&fdie@&t l&h@i h s&9 of triplex

&Egﬁtyo gE c}@lr%/p zfyyﬁ%reglpg)gﬁcﬁ Igcggreo)\(ndes}% Ilge% purlty to the resulting

Qﬂj})NAS;ﬁrM?L&:ne/Iﬂltﬂpley Iaﬁemeanﬁ%nat@apgy,aért swgoemcw@deafst ®find to a

SiIl1Ca or e e gcnro togra C ums can

SHEPSEeuith e RERATREEEPBh o GONL ST it e peing puriid is

ahbRinlix e twigr tmumnfnacatgbmmaén@é ob@ch |a§ ByS afiSIPRG] mlal smple to a
advant ageaqus 0O use a sequenc

ORI ARGy Onkﬁslgv& ﬁ%s ﬁ%goalflclr—@nslﬁ DA ip G Re ey rosin.

Ot heg@idited gREMREIn (hE @arﬂ;!il@&ﬂm %ﬂldo&) tﬁ@uﬁg@lhclew&é dbaahd QNriplex.
ﬁg{ltlons pronntes in eff i nteractions

SRasAs priwveenitg Ogéweheféieéﬁa ﬂterféasmlql g eI enesigen bonds. This

WhdChlay RdSattapIRRS, at ARIR VAIRAentrBidn¥6r Pébnt Adt Gidel 02R0 minutes or
yi el ds. Thus, for an_oli onucleotlde contai ning n

rnéB‘@at A ysiing ftercpRy be e‘m’ loyed. ( Eradly; egtosing depyotqngtion ocours in a
Ricab SRR ehfind 8R oM rSE HeQMESHe ROBERLEHUAE r&din,

According to the most preferred embodiment, the process of separating and

purifying nucleic acids and/or plasmid DNAs comprises the steps of ion exchange
chromatography, triple helix affinity chromatography, and hydrophobic interaction

chromatography in combination.
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| east n conplenentary notifs, and preferably n+ 1

conpl enentary notif. A sequence carrying n+ 1
conplenmentary notif thus affords two positions of
Wo/os/ee38ati on with the ol igonucl eotide. PCT/EP2004/011437
Advant ageously, the DNA sequence contains up to 11
hybri di zati on positions, %hels to say n+10

conpl ementary notifs. 30 The thod according to the
present invention can be used to purify any type of

doubl Q—Iﬁﬁ%ﬁ%d ifedstioAN cﬁﬁﬁﬁf@érgplﬁlf ubdie hgﬁ%ﬁz}ﬁxblé Smoieties on a

ci rcul ar such as a pl asni

PastEDy0irert hydrpphohic tj@h’@? # llnyleea%rlwth@mrpée der prifisation. It
GRB&R H%fnc;t&ﬁfhﬁipﬁ%e' drc 9@?5&@@8& b $“<§us@érﬁ1§ e).dfegga%o Q:|o§egent or

carry an origin of re ation mar ker ene, an
lipie. bopde aietfhuepdopr tshaed rwbemth@ﬁ medggulése asspribiced Hydmphoblc

%{;{e%éh!aﬁ/ chiBr to%ﬁgby by B EBcial & if E'v%rfé?ﬁ?x@{n[ﬁﬁ doJeE‘ %8er‘ Flrcular

asm transfornmati’on
@Juaarruﬁ éormsen@gfnhplf qoet:dmdmantscmcly asliNe4, RIy4, @d@ﬁd@hemcel | s.

The 5 %%{hlggig of E?‘ste I?l?atérﬂl‘{seﬂ; h@?oﬂﬁg? ﬁ § térgctﬁ)% cﬂ%é‘cg&aﬁl%/ 3s well

cl ear sat e, supernata nt
abt alion@a faf treepaniogt p@lb'mzmmg) anddghcterdizing Uydt d@wbisf irtdrection

T
dhe @rtemabalesnder nbaldesmrlb@i incUl paterD0: i Yok gvlcls eqinenperated
%ﬁASHB?;egg}nﬁg% to be purified froma mxture conprising

efent sequences. The net hod according to
the IXOmpouedto ba usahfoalt]msylnélems efibdsermatérinlspilirak farecaded dor the
J Ei?l% Engarerlgi FEH glonglﬂAc‘: mte%actlc():nec | ?qﬁégg‘%% yfngaga?ganay <|:o¥nsp%¥n$ds, if
p/mioasr Ijuntm(mabgbh}ss, thdth&hlbmhychop}mblﬁty aotaripuBon emhﬂalnge Stoups can
he, ment i

. tyohi
B PR Ry b G Rt Pos Bt Els R e camples o
yrasdfogctibhdl ghonoatets tnbkide iskyesne, Nyl raethystlyiens) afl -hastethystgrene,
ially Kl t
aosiSipybelon. KBNS SRl Rl SR Phabetibbnde o
O?eﬂh?l@tywne,ste-ﬁ%e]fﬁymb&ﬁlohﬁﬂlyM}iréhb, a-nﬁthynlﬁ;shagﬁnelﬂ@ﬂlsﬁyreag,sd-ﬁ@thyl-
tri e affinit r.o ogr a m to
BBy RER R porey ed AR ERR | s B e, o
|rﬂeﬂh§/ll—1§lhﬁ&alﬂ§lﬁﬂyfbhéy chryemyrﬂ@hﬁﬁﬁme anmqiyu@wﬂﬁﬂ@ewrele p-
oun suppo_ P as a ch roq%gg @é resin
%}Bt $iene, The @&FP&V% WEYVRY pur i PEROpeliagsygey - P
myae&ymutﬁnsryda@e bound eLme@ﬁlbq{yeﬁkyﬂehylstyfehe,as by  a-methyl-m-

pp. ylngthe sanple to a t ogr col um ,
SHYRIHY IS | gonu‘é‘l‘@&yrﬁg a]% rgne, a~-methyl-o-

Qﬂfd@é}@bm TsB/BdhY, b-BeHyl-m- Mmgemyu‘stﬁfén@loaﬁmh 1p-ﬁyaliaﬁya1ky1styxene
npl e vv|II bind to the oligonucleotid

t&lwﬁﬁ@xmethmél% rﬁébel%taweﬁ thpygrogyethyd rﬁﬁmlaé%thmowﬂﬂ%vlate
RIS Wingl MBdtae MR F24r88& ReRSRndsT BleShaloalkyl groups substituted on

aromatic ring, halogens such as Cl, Br, I and F and straight chain and/or branched
saturated hydrocarbons with carbon atoms of 2 to 15.
Examples of polyfunctional monomers include divinylbenzene, trivinylbenzene,

divinyltoluene, trivinyltoluene, divinylnaphthalene, trivinylnaphthalene, ethylene glycol
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step may occur at a pH <5, at a high salt concentration
for a contact tinme of 20 mnutes or 25 nore. A washing
step may be enployed. Finally, cytosine deprotonation

voeews/826831 a neutral buffer, eluting the pl asonEP2004@m437

t he ol i gonucl eoti de-bouad resin. According to the nost
preferred enbodi ment, the process of separating and
purifying nucleic acids and/ o pl asm d DNAs conpri ses

“the steps of ion exchange chromatography, triple helix

050085005 0 0, BAADRRLDRLE  LASH P
rREEOEPROGY IIMB’YeHB@@rnWmﬁphdblavd mathyleaeltisagrylamide.

h .
guggmﬁgg’h fﬂpé{ro ?023& E%Qt[ ﬁg@ﬁcoq?gﬁgdSQ% QchEnge >, ghopps may be

I n
iinfradnsed bmﬂleepCFsbreaptumn In mdt:xi tormminulze the dufllebnéreom @trgidg products

t(ﬁéhﬂecf 1!2: %ﬁa*rgg Gug’ %D@xg %f%g%@“&t? X‘{}Pablteﬁ bgsﬂtleebe{s n%ate la\qlﬁsetlf or the

no co ormed or ‘share
tSIweHlmgntm shcivkieg oaamscamterlﬂymhekﬁ photy ihe Shampe ér aelt camentration

al% e cgg{&%qupl—i %all ntﬁ %Cségnrﬁltarlaﬁ I(l)% R%%eé%g}t %{Eﬁé{gélc&men% re¥at1vely
dwdmphllmmbmmSQMGhas g@ksli@‘yl Rihacrpiae, ghydidybadrylate, hydroxyethyl

S%l&li)a&g,f il)lsdrgiﬁ]rrtl)e ﬁam MRk |e|£'“£ vglyL ra&et%g Efeg?rag?rb Bgntfl g‘ase material

podlydhasra ﬁnsngelamﬂeﬂemnnbnocﬁmtmml mgndryetranp Ipolyﬁmmonal monomer are
t ti h .aph d ti

B e S o R AL A i

am;duﬂefor the @tlrpabd &f adpsiiig the poresin\gartigt eodnedNarid ﬁm‘iléﬂly i;fb@lsely

S SRR s S S S ST v

usecs dbadittédhe ?] pAGkwagr Bk %ﬁSpélhsﬁnO;ﬁolﬁij&sztﬁﬂmhﬁem t_h? mixture is
eraction c ronra e any npounds, | i )

I B0 1 R PR o e B B o PRy BBt it precisely

QfefoVélﬁdnﬁ}JSnd 61 RNANARNGA GinbidPSzeCad fdrmeb byl Mixir@d WeRktd¥r, and
ost-reaction aftz g@l‘a ase materials are

5139 PHE{ZRYAYis © A &% stpplual E{ﬁi’ﬁﬁ’flﬁ‘ﬁ&‘?‘ GrefutigBnomer s

I Fagib Lﬂi’&n@rbﬁl’rﬁﬂ@nal ﬁmhah&rfsbbwhﬁ&twnanﬁ@nomer is generally around 1 mol

m hal onet hyl st yr ene, ﬂ‘f hal onet hyl sty

& rampdymeE g mneWér PR Ry 1054 %@h &f bolyfunctional monomer so

s ﬂﬁb@t@ d@bh%faﬁfc% &f bae n{a"t@iah thé £aYib& Bpolyfunctional monomer may be
a-meth é . o- hal onet hyl sty
I

ADGREASH Orﬁr‘ﬁﬁ’ldo%ttﬂ)g %pw éﬂéls tg oﬁ@{lhpqud particles of base materials.
PolEh AR AMh Slorlee e@ne AnyTBS Ik rooob%ll ol knhStovfienRs.

a- met hyl -i n- hal oal kyl styrene,
met hy |4 RohaReEREGH SHiaums, aly. deaétwhﬁlvhwtg@tw,eﬁ@ azobis type

VB E HEOXINB kPl baink usdiorrRon YA @ey et hyl st yrene,
o- hydr oxyal Kyl stgfr ene, m hydroxyal kyl styrene, p-

hydr o@smnﬁyn gtebitiegie sugh r?ét ippic- qunFigtnisx ieniohigl sugfacsags and
E}‘Jo%{gﬁ’ ity amphipathic property or mixtures thereof may also be used to prevent the
aggregation among oil droplets themselves.

The diameter of formed particles is generally around of 2 to 500 pm. Preferred
diameter of the particles is comprised between 2 to 30 um, and more preferably around 2
to 10 pm. When aiming at large scale purification of nucleic acids with high purity, it is

around 10 to 100 pm and, when separating the aiming product from crude stock solution,
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hydr oxynet hyl styrene, a-net hyl - p- hydr oxynet hyl styrene,
a- net hyl - o- hydr oxyal kyl styrene,
a- met hyl - m hydr oxyal kyl styrene,

VO 2083/0R¢331p- hydr oxyal kyl styrene, 25 gl yci dyl PCT/EP2004/011437

met hacryl ate, glycidyl acrylate, hydroxyethyl acrylate,
hydr oxynet hacryl ate, and vinyl acetate. Mist preferred
compounds are hal oal kyl gr oug’é substituted on aromatic
ring, halogens such as d, Br, | and F and strai ght

Ghaidy Bk %(ﬁgﬁh &fre ﬁﬁf‘éﬂz[b?}t @t@unlﬂ:y g@@fbaﬁ@f)[ﬂﬁ vt deustmg the

carbon atons of : anpl es of pol yfunctional
rerEHe figmietes| they @t@nowlrgpmewzs@rrer mey bg pdiygidslediiziag epolymegization.
v, 0 dizpi

B e P P e DB E r BU s may be

F’@HEESPQ cm)dl Mms‘airge Fartiglesears, éemlgeﬂ,athé nugtbiay o€ mevodhjang| may be

gieagayédaﬁ-ﬁre hcrfé ﬁ&englt?( G0 ustli FRLRAGHY Ll(ﬂﬁsetmg pores in formed
et hyl ene | acr

m@{tiglq:seﬁ)@[gplgmmﬁ@lplw@m metlcuhzrim important. As a fundamental concept, for

e DY EREDbE AV AEA A zaNEY 'awama%qg m@&&bsar MHOFF L2 HMing

groups or vari ous aﬁg grou e

isatvieptietds poy solrvr@atpf@snomc withn solwnt thatiie |g0¢cbsomernit fir z@onomer.

t - f C

d’l{:ﬁg étl% Atf%gﬂe §a dﬂogﬁg@ lglig%e%ue%?( %ﬁ;{sg’]%rlagal}g&eikxﬁlcﬁggoén thé%&&%a% size

reditnaicleéd aciictsst@lsrgnecmo seprzate, vl fitiin grefnrab@ﬂol ekwitign efrabgreof 500 to

2@?1@6% %r thé ﬁ% [nﬁ%%% ano‘f HfdrSpEHBQ ?rftérgcn%?ﬁhrognat%graphy and
nmﬂsmmiang&ﬁqnn daief ab#QDOmngﬂmcfonJ&le ipeckire mbtenad | fpr ion exchange
h‘%g)rnq Qér'alh nmononers, such as glycidyl nethacryl ate,
yClI %&fyl ate, hydroxyethyl acrylate,
hyd r oxlyrtm Inalcophbbit entezactdmvdhrwﬂat@l’:@ha,tfer sefa’meﬁmg mtdlein acifls with
[ | a f i rst. ste
R Ao Bl Rt PP Sk cBiel i PrHe e gy differen

V}@/dgdqﬁdbmmy ré&beaivelgpthe epfacainedifiedtion ofthd b egitgtl ys lmportant
iluent or sol whi ch are, used f
pur po?%’ cg hgg clﬁé?‘i‘ﬂ‘?dn?yhée fj%‘?cgeg ameng dgng; dhpigeor ebé?l}‘%’&d’a‘ﬁﬂl”dmg
Shtichtad hydr@d’aﬂmn?ed)qps omh@ﬁ%ﬂeﬂwﬁrwﬁw!gbu@aﬂlt}oﬁrb%n atoms of 2
i.Ni or .are adde t|rr|ng The
P 2Dy Risag® e 35 Sl e Rt Bead FopnBaLarer Ly pe
s uspe rrsyd%pmaicy ERipT ahdyoRlsohies ebleciéch@mdhX t dohpolusdsl having the

3%@ aqueous sol ution di ssol ved suspensi on
‘BWHg |ghed out precisely beforehand, and oil
droplet]§asg\nth aimng size formed by m'xing wi th

stirrer, .and —pohA(EE) zat lotied by gradual |y
warm ng m xed sol ution. RAHT/of nonof unctional nononer

to pol s tn'=@ BLr RN 90 BAd gﬁar o&@%@gr%lﬁ%ngé%éﬁg% fcﬂ&n or

nonof uncti onal nononer,

potnadheduntdivatborioh wbhydwarbz@ gepyp ey digtodistaiglgfohain or branched,
RARLA g, L,

poI Vai Eén%ts? %Iou %?rgtr%\gﬁ%rg 15mayt %Hquﬁ%?gté%@qﬁa{bg bng %eljinglr%:ﬂﬁ to base

traterig withousd. as to obtain hard particles of base

mat er 'qulﬁophobxc groups may further include ether group of alkylene glycol with
carbon atoms of 2 to 20, which consists of repeating units of 0 to 10, wherein the
opposite end of functional group reacted with base material may be OH group left as it is

or may be capped with alkyl group with carbon atoms of 1 to 4.
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Pol yf uncti onal nononmer al one may be used to obtain ever
harder particules. A polynerization initiator is also
not particularly restricted, and azobis type and/or

wiezoox0ssit ype bei ng used commonly are used. BESE/EP2004/011437

Suspensi on stabilizers such as ionic surfactants,

noni oni ¢ surfactants and pol ])gm rs with anphipathie
property or m xtures t her eof 3 y also be used to

prevent the aggregation anong oil droplets thensel ves.
The dip [

2 to 500 nrry AppaRaTBRLRAGHL Bl iy GENRLELONy A R o
G@dﬁfﬁ@@ﬂlﬂ@m ween 2 to 30 m and nore preferably around

2 Bod‘wﬁn]oq UN%WL% 9a'rl§Hn %n?stof |6"’t‘§1 ﬁ&l aec‘oms arg tpreferred for

purificati on elrc aC| purit
aow dmdrophobieityl DKB plesaidd, LWgecrhamecgfaqllgMI | gmtglps Hp@Vlag r21 g 15 carbon

A B SegPoain R Wi Bl p ¥R, S0 RRAdregnating from
;ﬁselfeéc}ébloylianddﬁﬂAzwlet @ll400 hymn #granidgleisilkyigerolpes of 4 to 18
%glrb'(:)lll % g;tqéj é@lﬂ? glratm% I?:?mhg\in%g a ela?lgaﬁ qo&f Iﬁ%épﬁlf)ﬁ Wﬁh as

be "adj u rlza
Jitedd m@mtengéronaEszhme@wbe@h anéh El\mmb@m Cdfs crf dumhngricbargmals.

may b n | a [ I [ .
desi %aoﬁ %glgea%ﬁﬁ‘%gh(% %]p oun uctonltngﬁusrﬁﬁléa&%e%éle 8(2 ?%Jaré)glaz.ately to
Herdify tisd soact lvathdin hedugt cmﬁndmbtowsﬂcbxmspllﬁ;:edorf dur effect, the degree

C?gjhﬁ erﬂghcgbup %; If}lgacgllngrqlaqg}la}r& art Pen%&g onr}fe Tc’:cgrg%@tgattigqn of salt in

aeddoBpbs tlieomoncmhatlsm by edit int c{budnefdnaésbrﬁtmh In addition the degree of
ol riz ust nent .. i.s de var,i ousl

RSk B of e Pou T ity GRRP B s e RO e eroup

\Aﬁttdalueedﬁﬁtovthabasbhmterias good solvent for nononmer. The

si ze por e dij.anmeter be sel ecte p

depengf’eng P8IF t HAMHE e‘&{:ﬁﬁ‘? E‘?S?e“'ff’f?r%? ﬁg F‘%‘g hﬁ%icdslntera(’“o“

d:ﬁﬁ)irrgt’h@daﬂh@ is Qﬁﬁfcﬂlaﬂy poeferable tb Se piOGfte 4800 ends@olds Wit Michn be
ranqge of ﬁ 4000 angstr ﬁlratlﬂl]e ackin leic, acid

r?ﬁ'F%F PPt N‘i"&b% {2085 APey ’&% PHHe ogf aﬁwe glydeics

Wileifel ffo fepatdid én lchr@fﬁ]l 00 tHeQetﬁiﬂQ)Q oﬂﬂt@:ﬁdﬁf s oﬁﬂﬁe ﬁdﬁkmg material

packi ng materia on e an C romato

taﬁé ﬁﬁ;ﬁg?‘%rﬁHB‘bF@aFW éi’ o lffﬁméh?‘ %ﬁ’a‘?e@@?dé%?’ Pre dlameter it is

Waam it G156 U A a6d ﬁxa&@anwmmge pélr5 d«:ﬁlnfetee rf@nﬁuclelc acids with large
qro hopi city preferable pac

etlesuian pize ipd & baser lfl%tﬁré%ltwhrﬁwﬂ frge Wor P@é%%%ﬂtl?‘ww small

th®ecalaf §@ee nodi fication of the base material is

i nportant. Hydrophobl c groups may be sel ected anong
| ong Effajckample hFRnh dase mﬁ@rlﬂdmﬁbg be gtgpqlifda il hydrophobic group

Eﬁ’é}{r’gr heRs GhaHPst QM%}U Eﬁﬂfnﬂ M@t grdhéi’dg@ﬁ-@&ﬁﬁﬁaﬂg &ﬁﬁ%&&ﬁnd and/or

car bon at ons omatic ring

b:élb@@f]lthg.lhﬁ@@nql ﬁat@]yét W}a ,ag@a@]b,(ﬁp% @,ru‘ﬁl(}b, and ut1llzlr)1/g Frledel Craft

reaction, it is possible to add directly to aromatic ring in base material as dehalogenated

compound and/or acylated compound. In the case of the base material being particle
containing halogen group, for example, using compounds with OH contained in
functional group to be added, like butanol, and utilizing Williamson reaction with alkali
catalyst such as NaOH or KOH, it is possible to introduce the functional group through

ether bond. In the case of the functional group desired to add being amino group-
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20 Hydrophobi c groups may al so be sel ected anong
conpounds having the follow ng fornmula: Base CrH2m
materials - A(CI12) -< D wherein n=0 to around 20 and

Whmosies3sy| ene group may be of strai ght chai rP@VEP2004/011437

branched, m=0 to about 3 and hydrocarbon group may be
of straight chain or branched, 25 and Ais C=0 group
or ether group, but nethylen§4group may be bonded
directly to base material wthout A Hydrophobic

&, NRE nk i i URd Qi@ alidhli SR8 1yst such
QF@%E@WO% L nkRghsle aﬁs%@%sgﬁézg) img alidli SA81yst such as

g carbon dtons : , _Which consist's of
MepEhed KYHiand gtiliging)dehglogerds; acivheaetion. bhibe ceyspddlict rsenehterial

S B ORI Al R B Lo DRSO I NS o pf Sroom
geiidsperwivphbaforchand st Ghctonalogrup WesiEd0B/ 026381 possible to
gﬁrddgé?az OO LG &r(ghg:l é&&g@%ﬁ%@ of oS 'ng%ij OﬂMﬂéD g?@;@{ e base

roups may pDe use In mxX
suatdriak eont@ndrignerky ardupl ifgeatips withtdompanisowithtQifrgroop & amino

to 20 carbon. re.preferr. or Q . .
P o RRre PP BRI g, | Wi g imeoduce the
ductips ] hmvumgir@ighcetlied oc amiorbond. Mbeoeerf rths eparddtthen dunctional

cQo un wi th high.hydrophobici.ty su S .
e R b e S R R T G
afirotghnetheahchdansimmbad cithlyytl Sipeothe prafortdont af fiBctiondr onp to be

atons for separating congounds, Wi.th relatjvely.l qw
H{}tﬁogg(beﬁgﬂ}t% ﬁ)t%@e gﬁL 1g]a§s 1n%ﬁ&§edzp¥ él?enyqer?%oklf: of sx?bj ect product
Hesikee td Ghpamate,Oit carmbdbd Mésicted) bit)én gélet=d, matkihg matrialngith around

TR el B PO AL, AT SR A P SRR g B

W t hoWr it adspegt aoiht sit€de hpdSRattbnex @e8hbd b adfiighe fubftional group

effect, the degree. of .h ophobhi city of .packi .
ot 3o e TEA G AT e mger L AL RS o hiritasg) Susfoce

inflodifieaelion! My andthggcaw&emg ﬁatt%@ B lﬁ?bﬁ,h\bvlébre It%@gase f @aterial is
dsorptjon. In addition the degree q (dr ophobi ci ty
Prse GiEEoh & O REREE IR WTEr BT I PG At oD BB POy before
tda8n@figibn. | Ntroduced into the base material. 15 The

ore di ameter of the bhase material for hydrqgphobjc
ipnt er B@pg gigterial may also be porous sxelica gel. A meth)éd ) F1)nanufacturing silica

gel, comprise silane coupling using a compound such as alkyltrimethoxysilane directly
onto particles manufactured according to the method described in "Latest High-Speed
Liquid Chromatography", page 289 ff. (written by Toshio Nambara and Nobuo Ikegawa,
published by Tokyo Hirokawa Bookstore in 1988). Prior or after coupling the silane
using epoxy group-containing silane coupling agent, a functional group may be added
according to the method aforementioned. Proportion of functional group that is
introduced around 0.05 to 4.0 mmol of functional group added per | g of dried base
material is suitable.

Eluents are used in the hydrophobic interaction chromatography separation or
purification step. Generally, two types of eluents are used. One eluent coritains high-
concentration of salt, while a second eluent contains low-concentration of salt. The

eluting method comprises switching stepwise from an eluent having high concentration
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chromat ography is particularly preferable to be 500 to
4000 angstrons, but it can be selected appropriately
fromsaid range dependi ng on the nol ecul ar size of

WQIPHI2633aci ds desired to separate. |n generklT/ER0040€L1437

the retention of nucleic acids on the packing materi al

and the adsorption capacity (sanple leading) differ

dependi ng on the pore di anet P, it is 20 preferable to

use a base material with |large pore dianeter for

3¢ Qiltet'ocaﬁ"gfugﬁ H’éﬂv; ? d BHO&ncd L EEUb B $hd %eaé}gdléht Qﬁl%ﬁg method

material wth pore dianeter for nucleic acid

wprthuersly Phanrsmgetbm Fampositige fromomeeiugnip @n@tthl‘efWeb@dEFQé For the
£y t

?g%‘rf%r : tglhngl?ﬁy %éﬁgraﬁg gllg&%]ieiglf We @d{&}ﬂﬁébg&d%%pdcﬁg? EYRatography can be

hisgdo fom Lo nhlamtncrqngmumrpmhwdnfanmtm ofzsalt,cmub@nwolmﬁam with salt

r
SR 8145 D88 ol PR o BT e g e
@lueetcﬂomalmog dovowendentration @f isalt, bamumhetrqnawﬂasﬂt concentration of

- ?)Edgah'é S %\Eu?;?% yaldEBES RS 853%&1@%&%&8@ s&l?{%%@?ﬁly, Mhmonium

art
Golfttadng MIdmaktd@enmgrhmpﬁdiscsaltsexanpl e, using conpounds

}N: LE @;'? 2&11%8111 dmlre ac] 1£1¥aﬁ'£m%?$rﬁ)l§frnpg%ﬁu&r gla]%ﬁf ﬁj’gﬁ%ﬂ]step may

able k:eﬂducﬁaﬁ byabmbingig Espﬁchng\mafdaﬁl-ﬂnmdume flmmcmalrgneupl Yith weak
hp{dro% é)ﬁog(gl geo he f nr%galmt% 68 ?ﬁ g‘lfﬂg:ﬁé) hlae g%ctlo 13{ &t oua dwﬂg strong
bﬁdmglozhmmmmg;emmcm 2165 /10633 tulReh EsPROBKiA @l 4Ghfain3i4 large

D1 MR i e Y O Rg b En BB g S,

lebHenzh]lag:oﬁ@aﬂdm@BNﬁq RatA sOplasereidd dndrprotéins. hhie atsakeowil thdtehere
bas { taini. OH

T BReg R disdRS eP oS e e Biltrheo Tamplyky Proteins tha
fbabd_niéﬁrxgﬂmlﬁes et dighbeatydrdphbiicityh@nipared tith prkmiis.ou p

desir t i.t.is possible to 5 introduce th
oo bt M diahebit inSedinn SheRoERoRGE R Bo Ariap comercially
Gage apFrhdiegdd asepyl,MRbRpEa, mmeaisapra,gzlep;omyy @tet Pesihd having

react.i with c ound W ro 0 rou )
A i bg BerURa et o o fhean T pelreetre media
pmspebﬂle ida hﬁﬂfa@@u@ Epollyiier ﬁaumbﬂamgalh@r ﬁiéﬁhahﬁﬁlo u@ch chemical

e r or anno Mor eover ase of th
fsEﬁl?g‘H ohgins @rPoaD’ﬁ‘ is 2t é‘ﬂ“‘if%“’%‘?j’&{]@tﬁint%é niSAgESHFiBY yaid may be

HefHiize d twithSsuPRASS tikdnfsthies A8 Gort BEhAnEe Chiodh@)grhe WP hi@rophobic
t.hrough et her bond using acid catalyst. Since the

ARiEEeTISok W tyReg H%T‘P%’ﬁ%ﬂﬂ HiCogging %ata%ng Jifferenffess chamistry and
hawe srRhediophobictty! Mby BENEEH 1Y HydRphoiEigPoOPbfdptat SfIC resins

subj ect product desired to separate, it cannot be

riadeasssc tpuehniie seiies: gieer Bienylp Butl rrnd gl i Sttuctyyes tpf preferred
amyﬁeqa QI ORsing, 7. Ordwpéaﬂqfrwfas%tvingn@bo B RO A 6l dichBEter are

dried base material is suitab
showed below:
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Wth respect to the surface nodification, a nmethod of
addi ng the functional group 15 through post-reaction
after formati on of base material or particles is as

VdeyeF020885d. Surface nodification i s conduct RCTAFCHOLALY

to the sanme nethod, where the base material is forned
after polynerization using npnoners with said
functional groups added bef oP@ pol ynmeri zati on. Base
material may al so be porous silica gel. A nethod of

manufacturing silica 20 gel, eompyise silane coupling
using a oL S as al kyf tmwaef hoxysi. | [rectly
ont o parrr&?)O egg%ﬁ%%gct ur ed a g"(zéb&ilﬁﬁgﬂsﬁg%d
descri bed in "Latest Hi gh-Speed fquid

Chr omat ogr aphy”, page 289 if. (w-itten by Toshio
Nanmbara and Nobuo | kegawa, plbliywshed by /okyo

1-1i r ok IvpoBadPate&s50n 1988) i oP- & coupl i ng
the silane using epoxy group- gl ni ng sttane
coupling agent, a functional gros
according to the nmethod aforefenyioned. Proportion of
functi odayorpad BytyH@0 is i ntlroquced a@€heC:-08:-CHl:4. 0
mmol of functional group added g of dried base
material is suitable. Eluents are used in the

hydr ophobi ¢ i nteracti on chrong aphy separation or
puri fi ca@byopead HEayl-ner al |y, t@/‘t peQ-CiH,-EHL ©bL T Hy-€H,-CHs
oncentration of

used. One el uent contains high
salt, while a second eluent contains | ow concentration

of salt. The eluting nmethod conprises swtching

stepwi se froman el uent having high concentrati on WO

2005/ 026331 PCT/ EP2004/ 011437 _ 35 of salt to an_ el uent

havi ngh% 2bove deiseiberd Tayensarl gesingamey Jave Variougrragicknsize grade.

etoybicnd 65@t hade a?%kieryi@lﬁlamﬁm@% L) Jhﬁ,greﬁfm%irédxmnoom,
fromone eluent to another may be used. For theé

ot ekogoreanl ¥ daye Acragticleysizas eljarpwd ¢héo Afim.opplsisitly around
|31 A8 Tb?%e%ﬁ[?@@%%@%ql&ﬁ& Herouhd®d 1o 5O [imt Bx%fe%]%’i?%%ound

contai nin -concentration of salt, aqueous solut
vicum. Bas weld kaowa éhatmarticlersizsfinfluepegsgespliivhaiad rpsalufiniuignproves

cffon‘ﬁc_ttgl\/lstoi ? g%ﬁfei S%lrﬁ%; e%’an‘artﬁ.fs%cq s?s wiﬁpgmztlf%?palﬁc%ly &fles. Most

cont al nl ng w-cpnce . ation of salt, aqueous $0 ution
wiceferredaTayopent eesinr bseidan tef HIQ ciomatpgBpBivistapdvithig thal precess of

, ) | . - o
S 'SP 8t DL bl s SR ain
Salvopsarl Thipl 10508 whivhis commererlized by Fowh Rivmaisoes: aphy

| : s . .
Combi ALE REp ) plsEel AR R Tl BEERRT LR i prmec.
Gitadpd, eorimewdalky availdblopdiafiliretiany majetihls carp soitabirg for use in this
'E%c@gsl, %cofdﬂ]hé CEQ %?a%garﬁhtgcﬁnmgg 109&%1' ind (U, YR tppetgl{'er(ioa%ﬁln'ation

method is diafiltration using an ultrafiltration membrane having a molecular weight

cutoff in the range of 30,000 to 500,000, depending on the plasmid size. This step of
diafiltration allows for buffer exchange and concentration is then performed. The eluate
of step 12 is coricentrated 3- to 4-fold by tangential flow filtration (membrane cut-off, 30
kDa) to a target concentration of about 2.5 to 3.0 mg/mL and the concentrate is buffer

exchanged by diafiltration at constant volume with 10 volumes of saline and adjusted to
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hydr ophobicity in sequence. In effect, nedium cultured
Escherichia coli contain in large quantity, various
conmponents different in hydrophobicity such as
wintgseoshar i des, Escherichia coli genone DNAT/HER#E/011437
plasm ds and proteins. It is also known that there 15

are differences in the hydroghobicity even anong

nucl ei ¢ aci ds thensel ves feins that becone

i mpurities have hi gher hydrophobicity conpared with
%@é@eﬁﬁlasrwyont?é’rg{aﬂ&h Qth Gairfdl eﬂ@(‘ﬁv %Ie Qérﬁ@iﬂfaﬂgﬁ ?SOQYculated

resins are avail able comerci al y, such Fract oge

Frogpipe abspganse & $00 180 0f sanpleopicopsentrater W?Gﬁtshl@twn is filtered

I \" I t :

VG805 021U L ) 0 M 681 e sre i

icgntainerstin |cyll>c/1| ooty A8rC mnéb ﬁ]gtbplaplron@smgg hlhie (Yhéchl g gerified

%Bﬁjceff'}@ Ipﬁagl‘ﬁgi b%con@@‘ﬁr‘aﬁ&l 8f §1 Qr\é@x'l él s?m@‘cl’s around 70%,
unctlona I ze

non serlies resi S an
déva. e 86, 0.1P58urehd prefatdnPPbr Thepventl pﬂasmlcmmvawg@th this

%PJ oyoodeﬁé#'ayﬁw 4'6&“4‘39“%‘6 ss‘y”%g%aggé/o%% B0 #J%O‘%y%&) an

pear resrns ‘entsGr
ehengsesoyershef 60/%vel s of hydrophob| city may be used.

The h)&?}&ogcﬁl?l%b(b (E]!ug %m% g%%}{é’ E’l%h 1!1ﬁl %t%érs?%: ﬂ%eﬁé’rnﬁg%rc o?&iggf the

e-series;
Stlﬁqmtlgwoséltoins Pruéfeefor edp a)'l'am;idgresmplb) kie@sedesi ns, .

T

T OER i 'Eﬂf(mameﬁﬁﬁlfﬁﬁl) andO- CH2- CH2) "

T‘iy"p?% Phencé{lggg%%ltragg% E he Ir_%e ?ﬁ%{og’ears&/ayt %9 é@eﬁ)lafamst
Gri2toGHR v@hiheCidB sdline exbipieat 166 a1l lNBﬂIl)Tﬂihﬁ pedfeired disfiltstion step
FT T ST TR RGN T, ST S o
anéduBOTAOBRiensiwdly .| Aldny apeajuént 60 Mhik adiefilaaiar tstepé eaPirdisriate
BoySRHRT MRS PRt BHE el A B epes open bijo I
My (pet@éaarEiol pMand UntM) @66btainkd.i s wel | known t hat

021 ool A B eSS0 i bl o0ing 5 ety B
NS ad ﬁﬁﬁ@éﬁcﬁﬁieﬂ’d afnh aﬁ Hﬁérbﬁ[atdo@h_bdn@rh@)nsdflﬁﬁ buffaé‘sb ad & maintain
B o %@‘8 ﬁg@ o Segla' Pidadta '?%?%HI%@B%WMBW to the
Qiﬂéielﬂtﬁpbﬁddi@hl HE p@ftlchiﬁﬁy @Eﬁﬁl%ﬁth%la@ﬁfd) DNAN ehal QuipRiSingly be
s{o?esdelrr}ta stag Yeerli]otnl-c?egraldgble form in these conditions for prolonged period of tirne at
5°C and up to 25°C, that is at room temperature.

As described, according to the inventive method for separating plasmid DNA with
high purity can be obtained in large quantity by simpler manipulation over conventional
method.

The process of purifying plasmids may be used subsequently to the continuous
lysis method as described above, or any alternative lysis methods which are well known

in the art. For example, flow-through heat lysis of microbial cells containing plasmid may

be used. This process is described imter alia in the International publication WO
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Toyopear| butyl-650S which is comercialized by Tosoh
Bi osci ence. According to a preferred enbodi nent, a
further diafiltration step is performed. Standard,

Vool |y avail able diafiltration materi alCG/ENE4/011437

suitable for use in this 15 process, according to
standard techni ques known in_the art. A preferred
diafiltration nethod is diafiftrati on using an
ultrafiltration nenbrane havi ng a nol ecul ar wei ght

p0R658. Ihe R iR B6at kel P QOndiReOR% AP, x fopeRdidD. finless

the lasm d size. This step of diafiltration allows
fstsel Blbp fsbaped gt dgeilarde o de semaleieln imgersqse to a constant high

H@rﬁﬁép%tﬁquwa&hﬁatﬁlmth%ld & vt ofiRe il %%Sﬁrstoﬁﬁ‘t eﬂleﬁnochﬁlples

y tangenti al w filtration (nmenbrane cut-
F0d a¢heemameter viere 4edde %ﬁl’f@ Hherinlet o Bt tamperetues,ng éhe water

%aﬁl 88 éﬁtm%nfés‘;ﬁ&w%&”‘?ﬁé‘;%ﬂb%c@ sereznnyﬁ;&%[ied ﬁ%&%@ﬂ&%ﬁ Bl using

diafiltration at constant vol une w vol umes o
seMpsieflenperistliie pedp with\aiticowrombing 633l lyETe R 0B 400 pad B 2hen

%\Z}?t%@ﬁ& &1 PB8LIRhAST. Y gatﬁlo&ﬁﬁﬁlﬁé’e%ﬂ 85} At . %@llef %ﬁm flon, the

concentration Is ca ated from t sor bancé
atlaspEbDh By Sarpyrifed bfing ta owetitod axf gurifipatipGEcoswlingt o dire jirss ent
fiddBs£d through a 0.2 pmcapsule filter and divided
into several aliquots, which are stored in containers
in a ddreaaiivoweitlyss 8@yumekd vfeupf ktetic prinaedsisegps. Thieffect, as

yc{e?t!rﬂéd & %9’?/2?@01%}120%2&%{1&[ ﬂér m r# E&fé%erpcl Sanh%t gg@% mixer for

concentration o 'S aroun
789462 B0 961lsgbosugBCLirsDF e mixdr imddbepxabnpyatﬁlg%e d'dlﬂdysate though a

SUSPO 00, el T L s BSEER B bD e

anethtai\m”rpagé'mgptwmrcyDNA #Cording AT the pdisarg itventid. iarge volumes of
e

N he .di f | t
SR Rl g R P 1 B b v BE oY 5 ap g
as)atlarrdlxéusrarstpdpcdd) indire tesadompljshaothérr Rinctiinafsutit ratdilotion and
t,12.5 to0 13.0 | f. 50 . _—
(P U8 B B TER e
i dny ﬂB@r‘cﬁmugﬂ écviec afitreditafn the matas arstadit of hﬁtlﬁlﬂés@ miigdref a lenoth
f
P R 8 PR R SR e R s ool g ppore of
dijsidd dells,athé f@ifﬁtlﬁtrﬁllaer whuld aelr tfllhﬁge & d)engmewllﬂﬁle&iemlﬁ provide enough
t | C ex SI'V enoves _a

<Pk e aesree et e g e SRR RNt Wt

chichd dlhrtdgabh@ﬁgéﬂﬁaﬁgh f@p pﬁlﬁa{ Ihataq:r?ﬂaﬂyc;ﬁ bl?b&glin@@ sUNable static 5
I ha rN.s

concentratlon d
OB AT Rt o5 A B! FREHE D SR RSB0 LW 1o e iy somtact
otitiaériRedothlll asai bgobAg raktiakifldw BasRz Ak Bdui@to RYix Usdether in a
this di f||trat|on step conpri se
turbulent

The method of separating and purifying plasmid DNA according to the present
invention may be used to separate and purify any types of vectors with any sizes. T he
size range of plasmid DNA that may be separated by the method according to the present
invention is from approximately 5 kb to approximately 50 kb, preferably 15 kb to 50 kb,
which DNA includes a vector backbone of approximately 3 kb, a therapeutic gene and

associated regulatory sequences. Thus, a vector backbone useful in the invention will be
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20 NaCl as saline excipient and an appropriate
concentration of Tris buffer so as to maintain or
control the pH value between 7 and 7.5. Plasnm d DNA

wapropsf02a33ions according to the present appl iRCAtRPRED4@A1I@37

particul arly useful as they plasm d DNA nmay

surprisingly be stored in aoz% t abl e non-degradabl e form
in these conditions for prol ott\ged period of tinme at 5C
and up to 25C, that is at roomtenperature. 25 As

depsd bie&.rryﬁ[gcﬁ’ﬂ’s@i’csrtg’\lgﬁ okﬁ’r%télﬁ Y&RD k¥ @r ‘T@ééi‘ Othdf 19£ert may include

separating plasm i gh purn}% can

opa ey anoeanigs Bitaviliprsfermbly HF o mepmatan eruglm qné magjeqlude,
cianadaifoh o0 ad geH@telﬂ@cQ}m%TH ech&ﬁ&%ﬁ@ $r&binP E‘Erghfa%'r)f1 gecmeﬁc%g] sd3 as
may be used subsequent y to the continuous

NREPRBIErsaBolY @denylEinn wavRess, erhaawys docue eprdrol mlqu,sqztg The gene
NGLERASa WBIabE RS RotéRl th BTG

exanpl e, Iagw-tt hlsrargugh ?1})( at ericf’.%gc gxng%rh??gr{? rg%l t?m exons and
clstiengian F%Ctﬁqi Hy i genamye wseaniastion, or Hineay e éere@é ﬁrogw complementary

arg r I
SR8 S0, e ) 400 405 SRR L G i

pepY nembegrepsgtionyhering garoldivkei for ndertion of o thefapeutie gBnR B Zene

Into a constant
teEnpernt | enhmxcelﬂy trarall. athetahlsl dlhep eruh@kbcbnet & thoiplasmid

i
SO TS o SR S5 s i
t W evisgh DBYA, E@Dﬁ) dhe resuliipe mdasoice may és p:euﬁcd/ @Wuseﬁrhle vproostest vivo

iﬁaésﬁfg(?%; ex perrst aP&n% Hat)% qa%deﬁglsg?hé%n & 'g in the pnge of

| 30sH) eopissioelé dipt tﬂelQQﬁJi—ZOOde»pxes/chhemay uaesﬁpanatedgaad punified by the

AT R g RS e R bonliy L Vi o e g P

tdvigimef repticatibn pigrpiréfecet hanrdigcor die ngethod dfhide piveatod. The pUC

ST Wb R S o Dt i

VBEFld28G0dse (in ndasmpd reapye duthberkelh ologt, eef, @r gBR3IPR, oripid. i Préftrably,

TEIT Sem e v A

tfh)@Bl/g 618445, eayohel sqda&teddnyrﬂle( eroc® yicdveding @dtha reddht invention. The
e ce

ti.ve rreth ri.or _.to the
et Rl i G g s e S e B Pl P R Y A9 comosoaal
dDIéAe RNAl mtﬂllﬁar qm)telha Kagda cV@'dtothESmilp_fovb5 pbeinids yieRIN ahi facilitates
cont i in-l1ine ysing.t static
e R RE PR deonl e iy Plr i SR gy 6 sed
tapcading npthé sveatihie Refwﬂemtaltlomﬁecﬁmﬁﬁc]aﬂe shtlauet ﬂo@ nmaétdto NVIFGF
npaz?sm rg I\L\?I‘FJC%S L{,)faélgxté ?I’llcl(e)ﬁl?}é %{1 :aglﬂiry 6!‘6%3 rowth Factor Igr Fibroblast

Growth Factor type 1 (FGF-1), useful for treating patients with end-stage peripheral

L%?&l@spgeé%pﬁgg g‘%ﬂé n’l‘% é)PBéJ fevghap ?e‘iira&}nﬁlge Ean%ﬁn%m resibfance

arterial occlusive disease (PAOD) or with .peripheral arterial disease (PAD), meets safety
requirements. Camerota et al. (J Vasc. Surg., 2002, 35, 5:930-936) describes that 51
patients with unrecomstructible end-stage PAD, with pain at rest or tissue necrosis, have
been intramuscularly injected with increasing single or repeated doses of NVIFGF into

ischemic thigh and calf. Various parameters such as transcutaneous oxygen pressure,
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any flow through device referred-to in the art as a
static or notionless mxer of a length sufficient to
all ow the processes of the present invention. For
VeXx200p026331f or t he purpose of 20 |ysing cell s,PGlieP28a420ii4a7
m xer woul d need to have a | ength which woul d provide
enough contact tine between the |ysing solution and
the cells to 5 cause the Iysﬂ of the subj ect «cells
during, passage through the mxer. In a preferred

eRRALAERSe bPdthiaPPInge:@b,abhifis Rssdldmt@l,S afP M@ effhe have been
internal helical structure which causes two l'iquids to

cuhieareitly seteaed- Anisighifised iagreasaeat brachigl iagspessirerdyction of pain,

rr@§o§’t¥tioﬁ rb@'uldce} Qe C%M%fv&]@ed GHisRR 4R RV FER ARG trdtfdn are
turbul ent flow. The nmethod of separating an

ﬁMﬁPPVﬁﬁ@ plasnld DNA according to the present
i nventﬂomewseﬁﬁ é&é&émg Q% §8 @ﬁxéeﬂﬁ& Aaf b g/tfa}ft]pﬂmétrgl}ﬁp KPES, both

of vectors wth an Sl ze ran
SR pesitiverayd Geans @pgﬁﬁa@ é@almy sudieasribtdeb dna Selovodéllaglpbimurium

DENESSEL s SAURIL Aphuld O AYBSKER Sy bl Qs
viboEh fm\wamlﬁ UHB80 gopies tharcob doktberadnsohayapp needi avadrding 6 the
li6iPentifn EJH‘%B@}Z %IIBCI‘OQ 0991, 308 D3 ?%Aét F%d%&?é"l B34, TEX2, and

sequences. one use
| APl (WRI O 03%64)@12@@&5@%33& tHeGT pERRI0 /MOlashBd deBgatives

q?tﬂ-l arlﬁ]%lgfﬂvﬁl@g)r %éﬂ% {aﬁﬁi%géﬁ'gﬂterrg@ Bg%ﬁkn% n[]Masmld Qaykc% purify

W@aﬂmmapmmmsrlmdpmdﬁ@r ably be of mammalian origin,
and MOYc rﬁﬁllvl{glg%othél as%gcqutﬁr\ pesén? i AROT s R dlors] gral1 comprising

t her apeu sequences” su
pingidmpmnkd msrslmyd mmyhaus enaerﬂ;mma eﬁﬁe ©$ corpannamteorsin thocumge of

trol r The, gene nco hera eutic
PR R 5 Gy i PraF e RoS a0 RS AR S aBR Ry
@rMESpla‘smid DNJﬁt b@ﬂsosiﬁorr adcb@iiged thepreteit g@BadnChus contains sub-

ot CeER0 OBcicor OinafPrects a0 oL AR € BB R Hek, and

hﬁ&kh@ﬁﬂmﬁﬁ@hgcatable with high copy number

repli for insertion
i S SHLFE R TR A L L S
GrbputSUEIPH or tiENMart o0 I‘}Gta’naqyéflaﬂaﬂlg 13@&%@20%1%?& PletidRy less

ot Baneoedt e BogoenTa <Yu0ah mecuis Y B ot ¢ ?my@ré‘fatl% of

mﬁardnﬁcagxﬂamrsA@fgdfﬁﬂmabfm ot her eukaryotic,

ey o tB e SscB it SV et B RS s
pdba &N, (Dil%’aﬁeéi;s ftlﬁef @.D@'I%,\@Qtﬁ%ﬁrab@]\cdbs@ gha[ni@ G001 ¥ bﬁ’?ﬂéfegzibly ess
he range o - cop I es

CBBY H BB, eobiictes e o EoheY e d0f ot s S E) b rova
pdehiafdirgdisby t he 15 met hod according to the present

i nvention. For exanple, a vector that includes the pUC
The pharmaceutical grade plasmid DNA composition thus contains less than

about 0.0001%, and most preferably less than 0.00005% protein contaminants.
The pharmaceutical grade plasmid DNA composition thus contains less than 0.1

EU/mg endotoxins.
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origin of replication is preferred according to the

nmet hod of the invention. The pUC origin of replication
permts nore efficient replication of plasn d DNA and
WwW@20b/0%331in a tenfold increase in plasm d cOpyI/EP2004/011437
nunber/cel | over, e.g., a pBR322 origin. Preferably,
plasm d DNA with conditional origin of replication or
pCOR as described in US 20 2603/ 1618445, may be

separated by the process accordlng to the present

i nventyj, 0 " [ .

| nr odbel e e 3 sl B QN RIER s Yol rogpinant
Rittylarge fdrml and m@p@emlmmtammca@ﬂ@n 80%i 8q36. PP 9ptoaefito of
Vi . L] easi er downstream purification.
K?%%ﬁ%?ﬁ%?§@§§ﬁ§h§g@ or (plasmd DNA) rmay be used

accor @Thegregapt iventi o elso irelates Re plagsi@nDBAI kiguid/ écmrmtaﬁon that are
[ imted to NV 1FGE 25.pl

PR 5 Bl < P TP Sl e PORLETTS s gre s
Faeftldbr serage df| rptalsrha$ DNPGthat/mhus‘rédmetsearch gmleelhted E%alﬂ_ﬂu;ﬂ apy
useful, far_treat ients wi.th e

arter :Halﬁ Foeet tulsniw\a/né %’f)%% X 561%E§A&))a 0 ?a%\ll\ll %g‘ﬁ'é ﬁ%ﬁ‘g %meatmn
apmerisiad pldinsid A, ( ARy, dilmeetgTes adletion, and qualireneeipient, wherein

ur g. .2002, 35, 5:930-93 .
TRCBH R ol i slesey3 g Rt cliatiTn RS ae SR RRI B of said
dmﬂﬂmger&%ﬁmmmmihe@@mm7&ﬁd7&5t or tlssue necr osi s,

have 30_.been .intranuscul ar| ect ed th iLNGreas
e BanfeRiiont WA AE eBh ot FhRbfing e e i 68 Spfppiton
aatveeidl 7. anar7. ausmﬁﬁarmhar S)fsuﬁ;hadlﬁ/bhsreamyftuh alﬁ&ﬁpﬁsmg Tris

xyge res 02 331 P EP2004/ 011437
S O R B eione  QEDBE® B Rercko QuetbD = sifhe scid
L(hji‘di@chhﬁa latit Gorhtaxphsy @R a webbsRd(Hedit YcidsBaRsRM. or Acetic acid for

nificant increase of brachi.al _i ndexes, ucti o
?*HP Io), PRl AEI U SE YHPE GPETTae Haprd 141 %r{wcgwathy@lperazuv-

Heilfeﬂﬁh&ﬁlp%ﬂl@ﬁcﬁ}l\ﬂlﬁ@:st@ﬂgbikb%ioﬂﬂlfrrl r@id: foi/\@faﬁaple) The buffer
observed. 5 Host ceIIs usef accordi ng

iSAVERR R 2leey coePTiTy THE S Er fyaune Sl it Hs/ m/a{eéc a6 Rrisapligricid

mﬁraﬁétfé@mamhﬁﬁésm&ﬁ@amymx@&ral ns, such as E coll and
Sal nonel | a Ty i_murium or Baci | lus that |s cap

f
mai nt AfeHrHRY: 5 het ks EwFRfaiRthsevesst’ ade- %Prgkm“dgore Partwulaﬂy at
desmprhed above; for exanple 20-200 copies. E. coli
host strains be used accordlng to the invention
and |ﬁ@lq§&éCIPB&%Tat PRy bedier i the Srmulating of therpyesgmicnygstipn is

]plﬁ'elaﬂ_mamaﬁ‘td %n@@@é@ioﬁ 4l?et\£/éégof|¢(f)%§@%b m®," &dn §referably a

cont al ni ng t he ng)asm p asm d derlvatlves
eRBgepiradion IVEGIQ)‘an}r laMnatf@r Wmﬁ grcipipri gy rcepPHECaRings ar@dq@tlons

se]féjst@dsﬂbrg tHEB@fo%Cboﬁ@fs’mfng/ofa\%ttat@ ﬁH%?pHa&eEQQ&HEe' So#k), Q,SI“BP' NO3,
% uct . Accordi to another ‘aspect, the pfesent
el

ﬁﬂpbh A stn sition conprising

The molar concentration of the buffer solution is determined so as to exert the
buffering effect within a limit and in a volume where the pH value is stabilized between 7
and 7.5. The stable plasmid-DNA storage composition according to the present invention
thus comprises plasmid DN A, a saline excipient, and a buffer solution wherein the buffer
solution is present in a concentration up to 1mM, and preferably between 250puM and

ImM, or preferably between 400uM and 1mM so as to maintain the pH of said
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highly purified plasmd DNA that is essentially free of
contam nants or in the range of 15 sub-ppm

contami nants and thus is pharnmaceutical grade DNA. The
Wihapyeeessat i cal |y grade plasm d DNA conposi t iR§IT/EP2004/011437
according to the present invention thus contains sub-
ppm (< 0.0001% i.e. < 0. OOO& nmg per 100 ng of plasmd
DNA) gDNA, RNA, and protein Zont ani nants The
pharmaceuti cal grade plasm d DNA conposition thus

Q&Hﬁlﬁh% of BSRpdsHieA beRtbeAIOMl 5. %r(@n&oﬁn ¢ b8ES syhafs accordlncr to
0. 001%. and preferably | ess than 0. 0001% b@prefera

thesigventipmnthe Tais oty selutiom o Fpngenigtios of 490 gfgeswﬁwu}gﬂy

%QQfa@Br&ofresﬁits"‘%ﬁﬂ & Y {n@ferreﬁ hiﬁotﬂp?i’ﬁﬁllld [N P08 EJFORE ‘%Jresent
DNA. THe pharnaceuti cal grade DNA conpositio

Wﬁ@@“@ontalns | ess than about 0.01% or |ess than

0. 001 # I

0. 20 2(% feh i tﬁef%%%lg lé/s Beﬁﬁxﬁ tﬁegﬂ%;ngd %%%rmgfaug{ fcfc&ﬁﬁllg t the

peasent wemfg)wdqblt as mxglelllywabdfty th at ¢’ ¢randrat rRant tsmpqrhtele (RT)

B S8kl g o B EAERAT AP L

loé §me of & maptio G008k Bor@itlks, ttommanths and wp toﬂi?emonths at 4°C and at
ical grade plasm d DNA conposition thus
?gﬁ{g?ﬁgﬁfess than 0.1 30 EU ng endot oxi ns. WO
2005/@@5@3$mPCWﬁEﬁ@D@HS@mm$3¢acmmmﬁhamphanmﬁuauﬂﬁaalDNA‘a
%Lﬂ&e d?ﬁt?o%m ?d %ec %gBﬁ%lﬂ.t '\Wﬂarélg'utﬁ chH%e?'sgﬁJtlgﬁ pri%snrﬁn na
Sireuf I'n preci sely contalns mor'e
8@1%311@51%1 s@‘ﬁ%ant%mescxwe QE%mEfDNAIlmsielde Girmen 4 o260

pl asni. T e t elates . to
o1 e BRtt PGSR G R AP Ee B EaRig pa <
Suflgrs salut*amegnchdddneatexcipmm t velmgpen athel rlmﬂfeorsoluumg ipgnesent in a

of ti.nme t hus ful N st b |
Brafien 3PEeRbty’ Pisfersd BRoMie PRB Bl BrR e BREHgyC for o
Phdonped peidd oftitad)tofon ntohtlns Zrmdaralms thaentlas, $d éhhcmtm;l aadipdo 12
DNAHfornuIatlon conprising plasmd DNA a very dilute
SRR sol ution, and a saline excipient, wherein the
buf f eln éfebupla&mdl BINpArhsteand stbred at S 0nsra@n tdoat iemperdreaduring long
mai. nt 10 .formul ati on or. conposi ti on
FeIk e RPNy 1BRiPartegptenb ey b ES Eign ger t
radant Ho mlomg stder PH % fpet hRnonposi tion between 7 and

7.5 consi st elther of _an aci d/ base, system conpri si ng
Tri s The composition according to the present invéntion may further comprise an

adjuvant, such as for example a polymer selected among polyethylene glycol, a pluronic,
or a polysorbate sugar, or alcohol.

According to another aspect, the present invention relates to a method of
preserving plasmid DNA in a composition comprising a) preparing a purified sample of
plasmid DNA and b) combining said purified sample of plasmid DNA with a saline
excipient and a buffer solution that maintains the pH of the resulting composition
between 7 and 7.5.

The present invention also relates to a method of preserving plasmid DNA in a
composition at a temperature of up to about 20°C, comprising a) preparing a purified

sample of plasmid DNA, b) combining the purified sample of plasmid DNA with a saline
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[tris(hydroxynet hyl)-am nonet hane], or |ysine and an
acid chosen froma strong acid (hydrochloric acid for
exanple) or a weak acid (maleic acid, nalic acid or

WAy @6Bai d for 15 exanple), or of an aci d/ FCIERYIOEHF7

conpri sing Hepes [2-(4-(2-hydroxyethyl pi perazin)-

1-yl) et hanesul phoni c aci d] a%% a strong base (sodium
hydr oxi de for exanple). The ffer solution nay al so
conprise Tris/HC, lysine/HCl, Tris/nmaleic acid,

-Ekélﬁléﬂ&hd & b@fférqmuua}f Wﬁér@ﬁﬁhé Euf?e@ isfluti® is PRE&R ﬁﬁQanHéﬂtratlon of
ydr oxi de. Preferabl t he i s mai ntai ned betwe

é‘?fél tirpn § mihcpr detwepn Fad tlm%| a5l [pyeferpbly 21@0@40%1&) ?togng the
%@Asinrhepﬁmbﬂbmontéaatmwaﬁe o@'§l§ﬁ|1t v {4 aberwicat i on of
the present Invention i's preferably ad at a
concentration between 100 and 200 nM and preferably a
concentration of around 150nM O her saline exci pi ent

may conprise anions and cations selected fromthe

group consi sting of acetate, phosphate, carbonate,

$andplesC -, Br, NO3, 25 Me, Li+, Na+, K+, and NI L+
e nol ar concen}ratlon of the buffer solution is

F8ring effect within

a | | Mrhe @ﬁlﬂtldn@l ﬁeﬁh@&ls‘»’é'fem%@ﬁl@r ElB%g? Hu¥¢RlaY 8igestion w1th restriction
stabilized between 7 and 7.5. The stable plasmd

. - DNA
Sheingect Srpvsherdh tt&e&%ﬁtwg in B. eqkie PisPipERHAN of Ayelpie peds and
LRI eC &%Eécﬁ@éi iR |tl?eslﬂh§t1%|§\_/@?ra§r§?ét laNeT SEEL PHEEH, andf Gafbrook,
buf t he

fer solution wherein er 30 solution is

pP&%eMoleqylan clapinge Atlrberpion meniad seamd editionpr &Py Spsing Harbor
hebysery, 23R4 ﬁ@q{artmabefatﬂp R0 RRLVERIHA N Blent,

I'mM so "as to maintain sai d

P Eppoo4Pdl Mgare, 4a. $@ﬁthm &t |Seﬁirr@n a@é rl‘bo%ﬁﬂthl ori987 Current
tkbgét&?%g in nﬁﬂgulzdr TiolfHP9sy 116 ip uf fah WX las{ye g% "’S%ﬁé) ML Gy ork.).

1e Invention, the Tris uffer sol ution at
d@wlﬁemermme@msmem@@gmgfrd/@sthp ghaii tagininetign metipd QCfcaldmgrty the

5534 2, 308l AR 1 by L1 P 2

resent ~1nvention. 5 As shown in
t he ERedtiitios ¢neymoes, wme spprdisdi Yy D Eogland &Xieles, Beverly, MA
ﬁ)%%?)l ng to the present invention exhibit an
excell'ent stability both at 4C and at room tenperature
( RT) , To egry oR(ligatioB5 BN Adiraginent arel rynculqetedsimacbummcomprising 50

gr@{dw;sqsdf‘lﬁﬁ{ %2 Wxﬁ&fﬂdgé‘% [nﬁé 9’[%”92&\/[ lJ ﬁ%qhe esenéem% phage

12 Divhtipsse4BiolbBs)and at  25C, e R . RT. 10 The present

' nvenb g Ih(%!t%deg ea{rea ts%?thesmead ustn %otsﬁh%pamlglneo em1st9y with the
pl asm d

phosphoramldltes protected at the f position by a cyanoethyl group (Sinha, N.D., J.
Biernat, J. McManus and H. Kgster, 1984. Polymer support oligonucleotide synthesis,
XVIII: Use of p-cyanoethyl-N,N-dialkylamino-/N-morpholino phosphoramidite of
deoxynucleosides for the synthesis of DNA fragments simplifying deprotection and
isolation of the final product. Nucl. Acids Res., 12, 4539-4557: Giles, J.W. 1985.
Advances in automated DNA synthesis. Am. Biotechnol., Nov./Dec.) with a Biosearch

8600 automatic DNA synthesizer, using the manufacturer's recommendations.
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buffer solution and saline excipient, wherein the
buffer solution is present in a concentration
sufficient to preserve plasmd DNA in stable format 4C

W®2085@2633The present invention al so rel ates tRCTAEP2004/011437

conposition conprising plasmid DNA, a buffer solution
and saline excipient, wherein the buffer solution is
present in a 15 concentrati®h sufficient to preserve
plasmid DNA in stable format 4C to 25C for a prol onged

peri ogd. hE, f :
e | ol DA sy e ey P v
thanstorme tet follevingstrafG-epderad coropstent:ienper at ure duri ng

l.ong. ,.peri £ ki L Dbi Ly Low d i nag | an
Soorll DPrRbohl CheBRILC! Sl B, R RO S DAL
R Z BAearginU k69, deoRs H8Odlan (edZAMKY] Forgy $lot Ebplasieidirodi ng

t resent jnuention fyurther conprise an
ggf—%@gﬁ?fplrs Ogﬁn%gﬁ?lﬁergﬁ%ﬁn% %‘di pol ymer sel ected anong
pol yeMiyiprepeeatipny obplasnaidddDNAcd made @codingdd freqndtatad of Klein et
srg@r or al cohol. According to another aspect, the
Bres8ft

invention relates to a nmethod of 25 preserving
pl asniH cliNde mediamdompdsbi the grosainpf E.sdoli gtraihs Maeais ietha)., 2982).

rified.saml f...-pl agm. d. DNA and.b) . conhi nin id ..
%ﬁrﬂnf i 64 l%célﬁ%cg ang 751[') as C&erlﬁl\lﬁ\re\/\ﬁf‘%d agué al’ fit 1Qese cf‘gi Byggium
atshlandnteidfveth saivdbld dndhidtieat mai ntai ns the pH of the
resulting conposition between 7 and 7.5. The present

invention also relates to a nmethod of preserving
Hxampledl DNA in a 30 conposition at a tenperature of up

to about 20C, copprising a reparing a rified .
ot dhord e ey tooRbRF e ned BAlbwF fEit celguprion of
g(ceﬁl_i/iﬂé%sz g%ﬁl/:% \ggﬂsh Z%tﬁ@lcblﬁt_ﬂluw 2}@35%3,@%51?336(:%5? the following
: ex ient . a buffer solutio
VARV SRS téﬁ&ﬁhee‘?ehgve;%?f s gﬁﬁ%ﬁﬂw’ & figures reporied below
%WHM fugg%lmfintm‘lglahﬁggaoﬁmam%m}(; inqztcz.b_et wem 250|M and
and preferably and c) staoring the plasm
DNA cohptae ofdhe Beynglds apmberadions angskillydu these ta gpacHy the type
P YdhaviP Cncunfef@TPHES, wWeeRRl addrés8 GRAR AUMESIN i€ h @enN@ydraulic

and no| ecul ar biology The traditional methods of
PBEIBEEIEr bi ol ogy, such as digestion with restriction

enzynes, gpingLeslbaRDengsi s, transformation in E
coli, precipitation of nucleic acids and o

The two types of non-Newtonian fluids most commonly encountered in industry
are Bingham and Ostwald de Waele.

In this case, the Reynolds number (Re) is calculated as follows:

Rey is the generalized Reynolds number
Ren=(1/2"™)x@/3n+1)"x (pxD"xw?™)/m) )

D: inside diameter of the cross section (m)

p: volumetric mass of the fluid (kg/m*)

w: spatial velocity of the fluid (m/s)

n: flow behavior index (dimensionless)

m: fluid consistency coefficient (dyn . s"/ cm?)

And n and m are determined empirically (study of rheological behavior).
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10 the like, are described in the literature (Maniatis
et al., T., EF Fritsch, and J. Sanbrook, 1989.

Mol ecul ar cloning: a | aboratory manual, second edition.
Vr0d5/@e33ing Har bor Laboratory, Cold Spri ng HaVER3004/011437
Laboratory Press, New York; Ausubel F.M, R Brent,

R E. Kinston, D.D. Mwore, J.A Smth, J.G Seidman and
K. Struhl. 1987. Current prdcﬁ ocol s in nol ecul ar

bi ol ogy 1987- 1988 John WIlley and Sons, New York.). 15
Nucl eot i deys! Ac&R yere determned by the chain

term nati or? met hod according to the protocol already
publ i éhé@tmmstwb@ionem‘ﬂauatlon@m? hawestri ction enzynes
were su e w En Rd.. Bi ol Bev

( Bi olg QF} &]“g c@%rrlerl}? ﬁ& S%“°8?1‘sa%9§1\ﬁ ?un%{m% tfgmare
II{b@U@ait]del)ﬂpa buffer cqnpr|3| ng 50 20 m\/ITrls HCl pH
7.4, 10 nM MgCl 2, 10 nM DIT, nM ATP in the presence
of phAg¥elumatipmssy of garsiui %@%ﬂ‘ﬁbs) a i gonucl eoti des are
synt hESV%&Qny@ftﬂgﬂﬁﬁHQﬁMQﬁcﬁmnﬂiats& chem stry with the
phosphoram dites protected at the % position by a
cyano@t Hide diapigtsr pfdhagrass spetion My, Bj ernat, J. M Manus

and Hy. rﬁga%tsggt,alae?&ﬁy OP@,l%ylgﬁr@ﬁ@pport ol i gonucl eotide
synt hesi s,

8- cy aReetiey (Daonn mdll@ﬁ FCHEFI‘P?@DYI Aror phol i no
PhOS PRRIAT-HidsPred (no S BYPUCLEAS fleSof O okEoSHa (95t if

of DNA fragments sinplifying deprotection and
iispiventingl, B¢n:t he final product. Nucl. Acids Res., 12,

4539- 4557, . ggpl nces i n autonated
synt hgg (4 "mﬁ@‘?)éﬁl%z\ﬁﬁﬁéﬁ&;% V. I?gec ) with a Biosearc
8600 dutacarraﬂar@oﬁllﬂ@t thy fiovés lapeingr fisd Rgyrolds number below 2500, and
ufa r's 5 2
AT BT rbelo ARG RN 2P 5 MEERRCRRE Pepuecp o2000,end
fi@t) 00helThe &itiic del;bemtelyt vans fhetwaeh 12000 and 2560 thelted)Oth types of
nsform traln rende
PR isARTR G iR S b S o0 5 R RANRE G g plerror
reI A, A(Baakdbstians F U169 deoR, Q 8Qdl ac | acZAI\/I15)]
(for asm. d) for, an

pCor - Sa?éw@'adﬁ%g e o Pl T, Ao B mafib rfbeen

arsed torstimacthotehidsg to the protocol of Klein et al.,

1980. .LB cuI t fl s used, for the growh of E
col i ftf‘l\i(i’ﬂn% t#@crg?s S§FUONS) 982) . Strains are

[ ncubgt:epboakg@?@br Bagib@idg) are plated out on di shes of

LB nedi um

p=  5cPinBlaand40 cP in Bl b (our data)

2.5 cP in B2 (our data)

The following calculations were performed using Equation (3) for two standard
tubing configurations tested called configuration 1 and configuration 2 (without Blb
tube):

Table 2
Coil Configuration 1 Configuration 2
Bla | B2 Bla | B2

Viscosity* (cP) 5 I 2.5 5 l 2.5




10

10 supplenented with suitable antibiotics. Exanple 1
The adj ustnent of the dianmeters to the flow rates used
follows fromcal cul ati on of Reynolds nunbers in coils
Vi 200$1¢26830Nnt | nuous | ysis system Because the HQI/ERI0G4r0g1437
15 anal ysis assunes that the behavior of the fluids is
Newt oni an, the figures repor qied below are only fully
valid in B1 a and to a certarn extent in B2. The val ue
of the Reynol ds nunber allows one skilled in the art to
speci fypihhget iR ©Of 1pghavi grg encountgred. Here, we
wi Il address only fluid flowin a tupe (hydraulic
engi nedilowiige 4D 1) | RBn- Newt[oh¥Pan f1 uld The W typds
of nonFr ' T uRgs oSt TToTT 7 ZnCouTt a7
i ndust r%/@wg?%%'%%ﬁgh*?ngﬁnd Oolt vl d del Vel e, 107% his
case, [tIheceReynol ds nimex ( Rdymingr ca| kwulizared | dsninar
f ol | owsT—ReN—Tsthegeneratirzed—Reynotds—nurber——(1)

25 ReN=(1 /(2n-3))x(n/3n+1)"x ((pxD'xw2')/in D inside

di anefethesftwb enfiguogons dlet Flows re) lampar wtodlugtedes iaod thessslutions
of the.flui,d (kag/.nB), w spatial velocity of the fluid
(arrﬁnstac}}e:qh#?%vn\}(%egﬁ%#hglr‘ i ndex (di nensionless) 30 in:

f | ui dFoanisr sthépepnigesdtfone (nenB 14 te), we Bidvel cn2 ) And n

aﬁﬁi"’{? are determ ned enpirically (study of rheol ogi cal
et or). WD 2005/026331 PCT/ EP2004/011437 45 2)

Neim oni an f| Hipldspéesl /kiddiainber f| iHig spsee ¢ 16 @m,IDI [rHiklgspadd /@mm ID

And i o A Funct i B of p) PRe( wxihh s b (B p: B2
Vécesitet(eRc |fass of [he fluid5(kg/ mB)| %8 Viscosity of 25
Divgnefel @ing (P2. s, andid nPa. g15 | oP)| gD 1N de 6
glo?vr}ggﬁl}h)ﬁ lt28e CrOSZSIOS’eCtI %10(") 210 120 210
Reynolds number | 707 2971 531 1857 1415 4951
Process laminar turbulent laminar laminar | laminar turbulent

Similar calculations were performed using Equation (3) for various tubing

configurations with both Bla and B1b tubes present:

Table 4

Coil High speed ‘ High speed / max agitation

Bla Bib B2 Bla Bla Bla
Viscosity* (cP) 5 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.

One skilled in the art can envision many combinations of diameters and lengths
for B2 or for the two sections of Bl (Bla and B1b). For example, the first section of B1

can be reduced from 6 mm to 3 mm in order to reduce the length and increase the
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u: nean spatial velocity of the fluid (ms) Equation
(1), for n=1, reduces to Equation (2). 10 Wth Q = fl ow
rate (nB/h) and S = surface area of the cross section
WjooHeeg33lif p is given in cP, then: Re = (4 BCWKN28B0OCNH37
x p) /I ((/1000) x IT x D) (3) In a circular conduit,
the flowis lamnar for a %)Pwol ds nunber bel ow 2500,
and is hydraulically snooth'turbulent flow for a

Reynol ds nunber between 2000 and 15 500,000. The limt

'aﬁltéii@h' betdaio8All, Vet en RRY We abreA8Red Fkh aé%dyvmﬁ@ma%gmal

pes of behavior are used to determ ne what t hen

&élwrm obthe flpide apheee o determing doyight shaspgtesistics ofél)e tubes.

Cal cubadidedngie AehRnNe@BithdyN 0RE %W@%ﬁ%dn&ﬁd&omekm&‘ﬁbn of the
the foll ow ng apprOX| mati ons have been _used t

agitatigat whith i yomerfrbodimenigehthsn pigpent fnyeptiqy is omafnet* fyg adjusting

GhOStS6Ght &18) P = 1000 kg/nB (for all the fluids) =
5cP1nB1aand 40 ePin B 1 b (our data) 2.5 cP in

B2 (otihe diamster vhénertBpgsonithigiluial valocity i dogs noledrdesde fdomyrage in
4S5 n B B 1208 bn(Nawth@hn EMYQ @ anfetcbwsdd. ﬂql'b?de[] gvords, it does not

confl urations tested called configuration
St fogeriaere GHedtive v elissthe dRmsterthagel is tvalﬁplethg ﬂ@:m rpte if equation

r t
@2% gge:dtf?/xt ba‘?&l&m@@?‘cbﬁ%ﬂlg aﬁé@vﬂ%%%oo %gé 3@ BovBates are desirable,

R EraGan mar@vl along with dhedloer rafem) 12.7 9.5 6 6 Fl ow
8 G50 S SO MBS A 0y A
B Lz anef By roader tmaypidt fragmehtingszI2N4. | ami nar at al | st ages
and t Bﬁriﬁé) l}}éfs,' Qgti]ﬁtionaéa% Hé%it@gfg%ycﬂ}seals Xon{E 21%%131589? M](ed’enatured.
Reducing the diameter at the beginning of B1 makes it possible to increase agitation
(increased Re) in order to sufficiently mix solution 2 with the cells. On the other hand,
when the cells are lysed, agitation and friction al forces against the wall may be reduced to
avoid nucleic acid fragmentation. Increasing the diameter makes it possible to reduce
agitation (decreased Re) and friction (lowered velocity).

M1: mixing the fluids.

Bla: fine-tuning the mixing at the beginning of lysis: convection phenomenon
(macromixing).

Blb: letting denaturation occur plus d iffusion phenomenon (micromixing).

It is assumed that the generalized Reyynolds number has the same meaning for a
non-Newtonian fluid as the classical Reynolds number has for a Newtonian fluid. In
particular, it is assumed that the limit for the 1 aminar regime in a conduit of circular cross
section is Rey < 2300.

Neutralization is performed within B2. High flow rates tend to increase the
fragmentation of genomic DNA by causing agitation that is too vigorous and by frictional
forces at the wall (mechanical stresses). Using a large diameter tube makes it possible to
reduce agitation (Re) and frictional forces (velocity). We positioned here a small

diameter tube (6 mm) to avoid having not exiough agitation. Our observations showed
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For other tubing configurations (no B lb tube), we

have: 5 Table 3 Coil H gh speed / std dianeter Hi gh
speed / 16 M I D High speed / 6 nmID Bla B2 Bla B2
VB) 2008263301 scosity* (eP) 5 2.5 5 2.5 5 2.5 DrGanmeEst2e04/011437
(m) 12 10 16 16 6 6 Flowrate (L/h) 120 210 120 210
120 210 Reynol ds nunmber 707 2971 531 1857 1415 4951
Process |am nar turbulent | & nar |aninar |aninar
turbulent Simlar cal culations were perfornmed using

'%Hétq{ "é’gf' bés%)qaxfxx@gsofﬂgf 4 Qi &iRLA0Hn HeaBf B@U'Ir%fdgpﬁa ﬂ’i%lﬁntly and

a and tubes present: Tab

MU”W%@@BE@{?@ZW%@ tation Bla Bib B2 Bla Bla
Bla Viscosity* (eP) 55 2.5555 Dianeter(m) 6 16 6
323 Flowrate(L/h) 120 120 210 120 120 160 Reynol ds
inample 2415 531 4951 2829 4244 3773 Process |ami nar

| amin e éaHrb (?I i eglg SE’LQK&P% 1ﬁtb‘§ QHJ g rﬂl OBQ E%Hg@g&faenilbggmbent the

Clearly, prede s val ues can
adpligiration wahes follpws: di anmeters and the flow rates. One

ski |l gd nrQi gg&@;ﬁﬁmnﬁgw @gﬁ) ST R RRhL Ay of

di aneters a e two sect?ons

of B BegiBnihg af bysid OBthb ctlls, byFiiS, ex ansplof ,fragmenﬁngrBNA as long as it
secti can be reduced from6 nmmto 3 mMmin

or derg)s{hé)??% E%eg the length and increase the WO

2005/ @2 @:aa bf REY hnd?ﬁﬁﬂdﬁaﬂdrﬂ_df&'DNM(Zl?agldf a6 mmtube)

di:l ::’lle eo og %|+SO uéngélagl? gft e(#rgrfuinw ro?ﬂt‘jhﬁszgu?g
det er d) mﬁr\teMgrthgtwnﬁhad beitenti4S€Ci cs of the tubes.
BeS! 55 SR 3000 1 bl P R g O
enmbod Hhefull:ewmfg chindtiqms eme bt used Y@t p@utlcsnmmbas Iysiet by
adj ust gg]%tlo tIQST}\?H gntl\;f g?ucoseh(%lcsg g/lsand Tris HC1 25 mM, pH 7.2.
- Solution 2: SDS 1% and NaOH 0.2 N.
- Solution 3: Acetic acid 2 M and potassium acetate 3M.
- Flow rate 60 1/h: Solution 1 and solution 2
- Flow rate 90 Vh: Solution 3.
- Cells adjusted to 38.5 g/l with solution 1.
The cells in solution 1 pass through 3 nozzles that disperse them into solution 2,
which arrives from the opposite direction.
- Mixer M1 has a geometry making it possible to optimize mixing of the two
fluids (see Figure 2, schematic drawing of mixer).
- The first section of the tube after mixer M1 is Bla and the next section is B1b.
Bla: 3 m long, 6 mm diameter, 2.5 sec residence time
Blb: 13 m long, 16 mm diameter, 77 sec residence time
The process of the present invention provides an advantage in terms of efficiency,
summarized as: dispersion, 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 pPDNA recovered is increased.
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The dianmeter of the tubes or the fluid velocity does

not appear to domnate in Equation (1) for a

non- Newt oni an fluid (data not shown). In other words,

Wa 20dves3310t seemto be nore effective to alRGIVER2bE/011437

dianmeter than it is to alter the flowrate if equation

(1) is used for calculations wthin Bib and in B2.

Where high flow rates are deé¥ r abl e, 10 the dianeter

can be varied along with the flow rate. These

pri nciTpt e GRAiRSioH sfse@jsp@&al@ 191§§1‘t§ntflﬁﬁaulsé FH‘ {e MFiculty of mixing

agitatjon as much as_ possiDb and B2 i n order
esa@sidad\ﬂq—ta@b@mr@mgtle@mammﬁrruthgvnsy@i%tm@g| tation can

be quithe i’dcgﬁr&’l{ﬁe sehOfFerffon GV lts%dggfﬂfquqﬂhyﬁl’%gr stress and

Reduci ng Pthe di ameter at the begi nni

pbastorst © twiti frgmenisiéonagfi gBNAo facliBtivg ﬁ@ rened dReng |snbsequent
ol=Tom LigLfRLE!IY m x solution 2 with the cells. On

o‘Tr1e oaig%rpﬁﬁaguof V\Een the cells are |lysed, agitation and

fri ct iToparobfegy @élsenavglamawth fobutigal 3, whigh ey beehedssiddova to 4°C.
%1Qerﬂﬁbgkrﬁin9t érgcefsg &Q@'ﬁ?ﬂ@%ﬁbfﬁs l ncreasing the
anet er uce agitation

(gle_cr edbxut I\Ré)wlmhdsmcxfmsmin diahstweoddbareléoim y) . M :

m xi ”QTLQ&CEAMQ&I tu%?ﬁﬁcedfah&emsﬁé the mxing at

t he begi nning of convecti'on phénomenon

(macr & >2|nm9156m311bbe,k®t¢nngn¢ehabwr ation occur pI us

di ffu S

the ganarf PRy BRS ecie SRR dn ot Bl YRS R he

facoiwarwgemﬁwk\mntlomm ﬂysfslpumodsmmphedctd) baeh lysis. Rey noI ds

nunber has for a Newonian fluid. In 25 particular, it

is assuned that the limt for the 1 amnar reginme in a

conduiliablf5 ci rcul ar cross section is ReN < 2300.

Neutral ization is performed wi thin BZ Hi gh flow rates

et ot ncrease—the R B ‘Zf get y
ausi ng agitation that | s%tbgéij| gorvus éﬁ%"“ky"flpg_s\mm

rictional forces at the wall (nmechani cal ex§ft‘°%§‘§é%f)°d‘(mg/)

Jﬁaﬂgysa [ ar ge. di anet er 1dsmbe makes |t possnm e to 30

WMMEUSO‘E@E %ﬁ]%L %f‘féph clllu | | | L,l.l UIId.I | o1 Ce€S \VCl UL,i T y)
\?BSF@S‘#I“ on d here a sndl | di aneter tube196 M) to
1

BUPPRY hot enough agitation. Qur observations

m(—r——hn-'-

showed WO 20051026331 PCT/ EP2004/ 011437 48 that 1t was
best having only a snall dianmeter tube for B2, in order
to "violently and quickly" agitate the neutralized
IBYsat & 3 Exanpl e 2
The column used is a 1 ml HiTrap column activated with NHS
(N-hydroxysuccinimide, Pharmacia) connected to a peristaltic pump (output < 1 ml/min.
The specific oligonucleotide used possesses an NH, group at the 5' end, its sequence is as
follows: 5'-GAGGCTTCTTCTTCTTCTTCTTCT T-3' (SEQ ID NO: 1)
The buffers used in this example are the following:
Coupling buffer: 0.2 M NaHCO3, 0.5 M INaCl, pH 8.3.
Buffer A: 0.5 M ethanolamine, 0.5 M NaCl, pH 8.3.
Buffer B: 0.1 M acetate, 0.5 M NaCl, pH 4.
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5 We can break down the CL systeminto 5 steps. In one
particul ar enbodi nent, the configuration was as
follows: 1) Mxing: cells (in solution 1) + solution 2

WOR005/028331n of 6 nmm tube). Begi nning of |ysi SPAITER2018/011437

cells by SDS, no risk of fragnenting DNA as long as it
is not denatured. 10 2) End of |lysis and denaturation
of gDNA (13 m of 16 m’ntube)'5.D 3) Mxing: Lysate +

solution 3 (M + 3 it of 6 mMmtube). 4) Harvesting the

neut fﬂ#e' il ¥ %v%&rgd HithEGnIdk 1 Wﬁbl %dqge\!\@llé?r{r]luélmﬁﬁ dBEd in

| arge fragnments o over ni | ow ng

dloradinpling o fere(y0 b@ougédnlb s then @p}g}leétq thegatumnangdett §o538
%n%nutesaggd%&l %éraﬁfel)@ l&uﬂ% lv%s#’eggﬁfee(tggg)in cgésgloﬂ[&gth 6 ml

Of Buffér A-angthentdi rolrpf®uff¢xdiatTh@ okgangcleotidleain thys dourrs¢ayalently to

IR e L pENPIIIE B et RorEd MhCT PR oy o
acjys ied af lpag o tigres. wi t h sol ution 1. The cells in
sol ut4on, ﬁm%ggw ‘0“ 1eo§dél;%%é &ﬁt}%?ﬁ%%cﬁ?liggrg%zeﬁ?éehm:

(8]
into solu lves
- GA@CC@AAGAMMMGAA@AAG}@WM%@M@A@AWMG

t 0, BRtiAT X the twa. flyids,( Kl

ENSRATAAG R PP Nol 1 ntByedhldlfioq M1R St g

tCE GTIOE TETTET TAITET TOLTCSTEGIEC B TEETEEXCTTECHY SEQ B

m% Bla: 3 in long, 6 nmdianeter, 2.5 sec residence
I

b: 13 in long, 16 nmmdi aneter, 77 sec residence
time Thee pligmesisotides,twien et ahdedoret Gntopr plesntidsingnduce a

IeRBrE G OpuTa  orBrteer GRS | S mgiy e
ctofréspeidiiy; pldthid)jais ﬂgsctﬂlsaa abdmcess of the present
i nven t he number ells

ther oy BUKHES SEReTEpecy Thtadhon e LahEnrRg fisa Bitloned
WO QA eaig §HfeTdf EB&QQ%/HKSHStYatag@lemauh@ Sﬁist@ﬁ La Jolla CA),
g%d;;hiu gaiﬂ?{]syélgplgaf ﬁkuh ESIS%;PFQS ?1% |t ant g'l?% Cﬁgg Sﬁwt (hléglopucleotldes were
HyBikEEddl i8 $he folloRwRgohGéralonk RE of 6O Blva sligdiukiotides were placed
together in 40 ml of a final buffer comprising 50 mM Tris-HCI pH 7.4, 10 mM
MgCl,.This mixture was heated to 95°C and was then placed at room temperature so that
the temperature would fall slowly. Ten ng of the mixture of hybridized oligonucleotides
were ligated with 200 ng of plasmid pBKS+ (Stratagene Cloning System, La Jolla CA)
digested with BamHI and EcoRI in 30 pl final. After ligation, an aliquot was transformed
into DH5a. The transformation mixtures were plated out on L medium supplemented
with ampicillin (50 mg/1) and X-gal (20 mg/1). The recombinant clones should display
an absence of blue colouration on this medium, contrary to the parent plasmid (pBKS+)
which permits a-complementation of fragment w of E. coli f-galactosidase. After
minipreparation of plasmid DNA from 6 clones, they all displayed the disappearance of
the Pstl site located between the EcoRI and BamHI sites of pBKS+, and an increase in
molecular weight of the 448-bp Pvull band containing the multiple cloning site. One

clone was selected and the corresponding plasmid was designated pX1.2563. The cloned



10

15

20

The process of the present invention nmakes it possible
tolimt shear stress and therefore to limt
fragnentation of gDNA, facilitating its renoval during
veubweopsezit 5 chromat ographi c purificati on. PdwERo@bhaaT
is then mxing wth solution 3, which may be cool ed
down to 4C. In one enbodi nent, the process of the

i nvention uses: - Mxer M2, %hich is a Y of inside

di anmet er of about 10 nn1 - The section of the tube B2

af t m X ube;
B% | g%ce ??%e Q&ggg TabVe 5 %gFﬂmgglvegﬂ%%e résgf{s 20
ot BGA@@QGW@%&AMGV% (3G {13 N BhHp(Vietrel. advlah/ﬁaageg 1982.
0 Ql HO I red to. batc
Iof);lisﬁ ;HUCSI' 19 sml(g Léca'j;;t |%%5%&8%%A§¥§&Ep &y énséjlont n}uta Shesis and
picgeantidg ewithr syothetic parerspl pfimems| | Gmy/1§) 25B268) Hot pkasmd pBKS+
S t
e i SHRHE L tSEc, Plsiir o PRRER St ageqrgine o
aWizard MHigfpap lde(Bmmega:t(Ionat MﬂdlwthIB-ISaccordmg to the supplier's
é%%@r%q%xﬁlo%gccths (p linid ﬁ g%ﬁillra ﬁ%a%i%e&ﬁgérgap%&i?ieéamples
odasgiedibtlewt | de used possesses an NT-12 group at the 5

end i iS_as

QB E R B b (R g, gl copplgd o the
bmlfgbmmheotld;&a describddiin 3.1 Xianid selusivie aksb eoiitainin@wdlasghid pBKS+.

: 0. MNaCl, pH 8. 3.

SF e 8 B e B e e | DH 5. 3, 25
Buf f erBuBfer B. 2 MWNa@ied. aivegcefdtebpiMSacls. pH I4 WO e
2005/ P EP200 43 The colum is washe
Wi t h g]z%?:%fl %}@14‘4 glfé 3@3{‘1 onucl eot i de di I ut ed
in tMhe ea‘lmﬁh lisngashed Wwietl 6 mBOf bufled FJ dhdkhebikshs {2081E of pX12563
a£ﬁ|2l()eu% o pB (E$ %0 ;Hrc])f gur}‘ger IF)eIu’te a;falg)lrled t(o) the column and incubated for 2

hours at room temperature. The column is washed with 10 ml of buffer F and elution is

then carried out with buffer E. The plasmids are detected after electrophoresis on 1 %
agarose gel and ethidium bromide staining. The proportion of the plasmids in the
solution is estimated by measuring their transformin g activity on E. coli.

Starting from a mixture containing 30 % of pXL.2563 and 70 % of pBKS+, a
solution containing 100 % of pXL2563 is recovered at the column outlet. The purity,
estimated by the OD ratio at 260 and 280 nm, rises from 1.9 to 2.5, which indicates that

contaminating proteins are removed by this method.
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m nutes at roomtenperature. The colum is washed three
times in succession with 6 mM of buffer A and then 6
m of buffer B. The oligonucleotide is thus bound
wipxad/eatdly to 5 the colum through a CONE | intR/EPZé08/011437
colum is stored at 4Cin PBS, 0.1 9%aN3, and may be
used at least four tinmes. The follow ng two

ol irfgonucl eoti des were synt he¥fzed: ol | gonucl eot i de

4817:
SEX%IQ@GAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAG AA

3" (SEQ ID NO 13) and oligonucl eotide 4818
5' - AATReolimeCe the) oligonucleotide (5'-GAGGCTTCTTCTTCTTCTTCTTCTT-3'

I I I .Gl LCT ' S
e e
cbaynbeg, thetdigenuslegids is modified efdied' end with an amine group linked to the
h : i ' .
ORISR 05 ORISR IR Y o
aBovgentet SAT Relgwnu etlewnic pXKES¥3owds pified ushgghke Wigard Megaprep

hybrs di zed [ 1c| e@ty i C - the nultiple
o R eeroBy MUNERTRY AERAE SV INGRE! el bRl e
Shuiteesmsed i thie kxanpBre thedpliopngcar ri es an

anpi Cigd ek nrr g5 To .t hi nd, the

oli gon%dg{eg%tlg el\éﬁ\]\%ggg'zqﬁggeﬁt%i%%é’sﬁ%gt he fol | ow ng
mannerBufienB: d MTris-HES pH OWD5 mMIGII| eot | des were pl aced

i o Hok B s Vesln o M R SRR R S enEpa s

t dih@&iGn dAd plvelbuffieR apl thanegbpidd toothencblenpendincnkatedior Rdiours at

t tenperature woul d fall.s]o Ten of _th .
ASPuFEBERRl Pt iRl RtLo alde SRR G ot i ven
weartied240 witty boffer(l. aSind glasplBKBStuhhiifial Boaesuigosptioal density at 260
stem La Jolla CA) digested with BanH and EcoRl in
36™1d final. After Ii gation, an aliquot was transforned
into DhiBas exbmplel biadHE Oy culidd @t i X buffESwigse eholdrty @6th Qelpect to

o) medi um t with ampicjl]in (50 ng/1) X
aﬁ?ﬂbﬂaﬂﬁﬁ #%ég%}“ﬁ@sgﬁfﬁg- ﬁmm%aﬁ? Y‘El‘idi‘?&@asg"ﬁ Biiprythe molarity
doRIYe G fallsaThepE &f ¢ birfdiry Bu€ferCednOiArbaNL DI 3, MeSpuriEidatioM yield
gﬁ%g%ﬁ%@%ﬁa? ﬁ ésﬁﬁgf E%ﬁg]lﬁﬁéﬂ%ed @%%F%Qtio& \gpilgfgrhofp b%gig]ptHS:’ elution
4 aagaiémtr&a iodﬁSi;ﬂl a foele Bomy 'sfﬂl:g Fﬂ(ﬂgﬁ{ %ﬂatg,rp}pé, 08 ASEDTRNA

om.o C] ones, e a, | S aye e 1 Sa earance o
g |tl‘%i“$§°ﬂ“8@a‘%/‘@d( Eé:éﬁfrﬁ TGREC

f
hETECORF BARHl-35i(BEQ ID

ONOP BK@ the adlgin@ i daR€iQAS s doicrBbedRIEXaMbRI3. Wehdhid ELA5BS was
Pvul | band containing the nmultiple cloning site.

4438: s I 3 .
d’Hé'lfJI%E YihE Nraized Mesrrigp S dromees Sorresadientn V1 pecoring to the
VESpL'S r@biainestafefts? T88 buifdneused o 8tk MehaR0Rd B2 63Rving:

PCT/ ERP2004/ 011437 51

Buitfer F: 0.1 M NaCl, 0.2 M acetate, pH 5.

Buffer E: 1 M Tris-HCI pH 9, 0.5 mM EDTA.

The column is washed with 6 ml of buffer F, and 100 pg of plasmid pXL2563
diluted in 400 pl of buffer F are then applied to the column and incubated for one hour at
room temperature. The column is washed with 10 ml 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
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sequence was verified by sequencing using prinmer -20

(5' - TGACCGGCAGCAAAATG 3" (SEQ ID NO 16)) (Viera J. and
J. Messing. 1982. The pUC plasm ds, an ML3np7-derived
VO Z0FA6E0r | nsertion nutagenesi s and sequeniTACP20M4ton1437
synthetic universal prinmers. Gene, 19, 259-268) for
plasm d pBKS+ 5 (Stratagene %oni ng System La Jolla

CA). Plasm d pXL2563 was pur¥tied according to Wzard
Megaprep kit (Pronega Corp. Madison, W) according to
B FURPHE Eerbmis DANTERMAARNS, pERI i) ;ﬁﬁe@m%léﬁ coli galK
preparation was used thereafter in exanples described
tEsnwicoprdingniodht Sallwe® meisceluThe besgerns affieeseiptimegs is described
DUk LA QiR AR Ret QoBsl SO ?@sts;)de descri bed in

171" from a sol ution al so cofntdinin asm d pBKS+. The
BUEEEAATIIET GGO GAGCHMAGCHET N Ca?r' EQ@EDMNS): |]5)NI ng:

A TR A o8 St dar Ol deag Bator 3

ViBis hesdctiging megivm @ﬁnpbmsf gn 5 ahdof RCR h@ﬁqrdél’l(vm@gag Hyénce,

appﬁ%ﬁlﬁemés ﬁe céﬁ%m'f an %ﬁg(l}gﬁ(tpﬁ%%a!ma E?“Q#f}g O%ru Prf?i{e?; 20

rWomTticemimmag (Bromigpgs. ¢bd wamtidnsis persdredd wdotdu:lg)torﬂhe S@f}uence:
buffersﬁlI ution is then carried out with buffer

E. The asm s are detected after electrophoresis on 1
% agaﬁQ)QelegefIMdaéﬁ‘\Cdi um brom de staining. The

proportion of 58@ cpatg§,@ ds in the solutionis
estimated by nmeasuring ‘their transformng activity on

E. coli. 20 Stamtinmg’/8€om a m xture contai ning 30 % of
pXL25§g and é /oof pBKS+, a solution containing 100 %
of pXL %%lgll recovered at the colum outlet. The

PiheiatnylifiedeSNAnfedgeaniblp4tbae faitsriatdngthat séffathtaiis @afiopimresis on

es from1l. 9 to 2.5, [ i ndj cat es that
ChrereR iy roraion or Sk Pesrol BT e onRoaste. Ui and
2ADa5qaridRd byRekrdnP2 804d Olihgpar gerlwhic PDAARESs4ATdn BPLolN §train B
o%. t heﬁplk@%gﬂucl eotide (5 -GAGCECTTCTTCTTCTTCTTCTTCTT- 3
EEEE ')) to the colum is performed as descri bed
in Exanple 3. For the coupling, the oligonucleotide is

difile at the 5 end with an am ne group linked to

t osphate of the spacer by an armcontaining 6
c ar bo mluateﬂamrgﬂé Madiities @ths@ld IoMAUSI-ERE i defrorr U RIE RERE ohhcterial

Pl a QI XL2563 as, pur %fled ysing the_ W zard

%ﬁ,r(g]ﬁhe so-ca. 1 miniprep" scale: of an overnight ctilture of DHS a strains
containing plasmid pXL.2563 are centrifuged, and the pellet is resuspended in 100 pl of
50 mM glucose, 25 mM Tris-HCI, pH 8, 10 mM EDTA. 200 pl of 0.2 M NaOH, 1 %
SDS are added, the tubes are inverted to mix, 150 pl of 3 M potassium acetate, pH 5 are
then added and the tubes are inverted to mix. After centrifugation, the supernatant is
recovered and loaded onto the oligonucleotide column obtained as described in Example
1. Binding, washes and elution are identical to those described in Example 3.
Approximately 1 pg of plasmid is recovered from 1.5 ml of culture. The plasmid
obtained, analysed by agarose gel electrophoresis and ethidium bromide staining, takes

the form of a single band of "supercoiled" circular DNA. No trace of high molecular
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kit (Promega Corp., Madison, W) according to the
supplier's recomrendati ons. The buffers used in this
exanple are the following: Buffer F: 0-2 MNaC, 0.2 M
Ve Ea01331pH 4.5 to 5. 10 Buffer E | M Tri SRAWE3H20Q3H1837
0.5 mvi EDTA. The colum is washed with 6 m of buffer
F, and 100 g of plasmd pXngSS diluted in 400 1 of
buffer F are then applied toYthe colum and incubated
for 2 hours at roon1tenperature The colum is washed

Mél%ﬁ J(Qmmaoé?)‘}nag UhK&! orF oro A eis%e’t&ﬁblesmt tlﬂg E)lasﬁl% Ehl‘?ﬁjedow this

buf f er The plasmd is quantif uring
aptthadal denS|ty at 260 15 rim In thls exanple
binding is carried out in a buffer whose nolarity with
respect to NaC varies fromO to 2 M (buffer F). The
diganinlet i on yi el d decreases when the nolarity of NaC

f [ .

a S: Thﬁ@ﬁarﬁé]‘e ?tlgsggl%%oﬁﬁlﬁ?%cf’%w%grﬁcag&? }é)r@f:ﬁé‘ltelfltifggleé ?t under
|’rhe aﬂr@mccp@@nb e Exonplg é, aladirigefrom| Z@t mbof hadtéral colturb adiRHS5a

I
i R 0ot S e, AP Ty of 0
tahecoss), 28 oM driediGlag] §.510-raMEERTACTYEF TOENGHT@T WA R-181 of 0.2 M
DY .he.

JVE&S%?I lb o aégi; gt#p&fa‘élgag{oﬁ&dﬁmj dﬁ'] %%g&aﬁﬂl& chtaief IpH dS The
UsiNAgs 'thhlepl\ﬂtlpm‘tdi Wity 3 jprlexb 2+p[rbpa(nﬁk an&the@allﬁos 1;ak¢n up in 0.5 ml of

Wi\/ﬁgg&ugx\ya):etﬁg %?f]_g i} % l\% abli Gndd Oa%ecli Iore1{ t%e Oé‘%‘g}%ﬁ%e%“de column

.recommen ons ers use
tdbeirfedlab descmilgpd 12 the Budviedixatmple). &nM@;Iaz@lshm@ oPth¥celomhahdelution

EDT, T
O Bl Sy ¥, 86 BpiEC PR Pl hhrertnigg s e
ohalsity bf pXi@E68h retpbantiedaCh id00Myl T pinsfiidbbiiinad cutlyes by
lied,t h g t .
S iSRS SRR, A5 B s
thahd ef "skpeacudled! ditciiian DING\. tm«eﬁraa@oﬂagli ir@ikcolit W\ﬁighﬁ‘(cbmfnfoafmal)

A B of RN Biaesp BT e chufre V8BRS it o g psmia with o
pessage ehhfnwgbestdtenglé bgan ¢heotpecied ﬁmildd:ﬁrar Wélg‘“:l)f 3 kilobases.

05/ 026331 . PCT/.EP2004/ 011437 . 53 neasur

R PO ERREIFTE FOHR R iag-‘ftﬁale Vit Sxpptpm e sene
Fodiag |fd)r 1géifdrdse 2 IR. hopOfitt-Rem égyrifiéiné Sédueide(GAA),; (SEQ ID

t The egugnce. 0 5 se rlners i s described

ﬁ\liy(g dgg aalgwatértg %‘P ;g g & % Régaml%é Manlatls et al., 1989)
Rntaﬂq%lthll %ﬁi@ﬂud ibculfedd iNA T7-T6d fehkabntéaN\CA CIRAY kdke RBTepared from
T-BS: grams o% CQIS the cell p%l@t is taken up in 2 litres of 25 mM Tris, pH 6.8, 50 mM
glucose, 10 mM EDTA, to which 2 litres of 0.2 M NaOH, 1 % SDS, are added. The

lysate is neutralized by adding one litre of 3M potassium acetate. After diafiltration, 4 ml

of this lysate are applied to a 5 ml HiTrap-INHS column coupled to the oligonucleotide of
sequence 5S“GAGGCTTCTTCTTCTTCTTCTTCTT-3' (SEQ ID NO: 1), according to the
method described in Example 3. Washing and elution are carried out as described in the

above Example.

Example 7
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5 and 5" -CCA AGC TTC ACT GIT CAC GAC GGG TGI-3'" (SEQ ID
NO 18). The reaction nmediumconprises, in 25 1| of PCR
buf fer (Pronega France, Charbonni8res): 1.5 mM MyCl 2;
V2 0PAGEXTP ( Phar maci a, Orsay); 0.5 gM pri neRGI/EXZ004(0A1#B7
Taq pol ynerase (Pronega). The reaction is perforned
according to the sequence: - mn at 95C 10 - 30
cycles of 10 sec at 95C 30 c at 60C | mn at 78C -
10 mn at 78C. The anplified DNA fragment 124 base

pai rshix bRRPI deforBEPAALR o?yanelcﬁ’i%yﬁ&%‘aacesde%l@ meHRlated
3 % agarose gel in the presence of G een

(WEsses| Hie spiuspescof tepdspaclepiiryse diiscs follnsys: quant i fied

by GEEGMWEE?TWT@M‘GWCW@QTWCPM E@}‘ E.

coli strain B , ref D48 Exanpl e 20T
exarrpIT@Sdé’é'%?ﬂuB]éStlﬂgl A8¥i¢sgesDA N@Zﬂ fereut jabnther Smeadc| e5€ =

| %ﬁl@ﬁl?lc%sﬁ@c?ﬁfs oﬁ%onuag tkféreﬁablc% ltclgllqld |6]|3 ‘?8' be pm]gﬁed under

mnip an overnli t cu

DhB@P@tUPaﬁi n%Exa@tph ivith & gméinabnff@t QiP5 6Be aisle of degradatlon of the

M fsyesd, d%&gs% pellet is resuspended in 100 | of

8 ™ gl Ucode, St ‘?}MTris-HCl, pH 8, 10 nM EDTA. 200 |

of 0.2 M NaOH, 1 % SDS are added, the tubes are

ipyerted to mx, 150 d of 3 M potassium acetate, pH 5

hen added and the tubes are inverted to m x.

Af t er lictatabdvelegamples, tllemﬁgormulpaidwalsaah is iedifieeatabes' eetmimd end
g\g?{jﬁld%n? gg %ro‘ﬁ %nl?édl td ‘ﬁ{éf 10%?1&8 q}gogg un%nggd ?aamgg 8¢ cargﬂn atoms:
aNid-((Wep | dalthis @xmhpis,ethde&rmnw kg&d]pl s Exlasdptce thi®. phosphate of the

CORGTLBLb 39561 BT B R SR SO G ol o

gheb obt@utleojlroandspassagn thredghi the wolvrmno nirel eaisitdiont g described in

SRR P8 02 R 5 MBS S g

FinfdsEB&GG 4ab€blﬂadt3ﬂpuri5' dative Iygaihds L sBROIED iﬁ?db)alﬁﬁﬂAMEreﬁEf with the

TUeRb SRR & SahoiCeBiniie it it i eorder o 43 % gnder the

Dhide porditidneat i on experiment carried out under

Example 9

Following the cloning strategy described in Example 3, another two plasmids
carrying homopurine-homopyrimidine sequences were constructed: the plasmid
pXL2725 which contains the sequence (GGA)is, (SEQ ID NO: 20) and the plasmid
pXL2726 which contains the sequence (GA),s (SEQ ID NO: 21).

Plasmids pXI1.2725 and pXL2726, analogous to plasmid pXL2563, were
constructed according to the cloning strategy desciibed in Example 3, using the following
oligonucleotide pairs:

5986: 5'-GATCC(GA)sGGG-3' (SEQ ID NO: 22)
5987: 5'-AATTCCC(TC)25G-3' (SEQ ID NO: 23)
5981: 5-GATCC(GGA)7GG-3' (SEQ ID NO: 24)
5982: 5'-AATT(CCT);CCG-3' (SEQ ID NO: 25)
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the same conditions as Exanple 5, starting from20 m

of bacterial culture of DH5a strains containing

pl asm d pXL2563. The cell pellet is taken up in 1.5 m

Vo 2089026881 gl ucose, 25 MM Tris-HCl, pH 8, 10 FOW/IEDA/011437
Lysis is carried out with 2 m of 0.2 M NaOH, 1 % SDS,
and neutralization with 1.5 '6{1] of 3 M potassi um

acetate, pH5. The 10 DNA is"then precipitated with 3

nil of 2-propanol, and the pellet is taken up in 0.5 m

of  O07Re Ml%ﬁﬁéléﬁﬁd@%ﬂ 3085 and 3987 vis J:ISM M%ﬁ@%k%@%%ms

onto the i gonucl eotide column obtai ned escrib

i by elpring Bisviceustastides abithraBambl aad HicaBl sitest ¢fepBIp 1 (¥iratagene

a@l‘émﬁ% 444 Lefofla €A rmfé tﬁ%hg’%ﬁugl%é&de% B3O8 Ly §910 BROUSK for
anpl e, except for 'the washing buffer, the nolarity

ohe wpistrRetipnt o Masgye eKLE B2 SNaChe ﬁ%m@ expgrimngal soadifipp as for the
okhahResh 0PIy ‘%ﬁ(L%&l@veé%E@s&cQ@rhy %eesggoqaeag tﬁﬁ'}ﬁlrs were
and ethldlumbrom e staining, takes ormo

sthagged. Shailaly othe clonprbregrsncesivere  verfipdiby ErUnenaiRg o ﬁn@@la@mlds

Mg edXBl8 G 4) BE séé'ﬁ g Flaéﬁlla da@ﬂ?%%?lg)sess%%&f%tuﬁ%ﬁ% to the

detectable in the pu DI gestion

pixagdisdd SWU@W@a ipsseslr pic theo ﬁecwnlzcyqré?@é\v@peeaectl Igltigmepathgre is
%R ﬂ%ﬂ? cyhar wei ght of 3 kilobases. The

afagg%% 8uszlgtco tail\@s'b'I cassette containing the

cytonegaIOV|rus pronoter, the gene 20 coding for

| {E] fee and the honopurine-honopyri m di ne sequence

SEQID NO 15) originating fromplasmd
pXLZSG‘Be olipenugleptiden fﬁ)jﬂﬂng e datllgcse‘tvlt]althqse ]1@@@)))u1me sequernces
C\QQE %b lJ(]igto Kﬂ’l‘f&g@o Jo’?’dnggu tfh%ecgcha[hfig dzsjclrih%{)leng}ri;éa&né)le 1.1.

fer msn répared Trom
oThecdigblmclebtn@ Qfesbdwepm 5’e°tATG>C(EBE€ﬂ“CEﬂ" OOTCZSTIG@T(@T-GT(SEQ D

%-rrg}g afsqllél ogfof/l’tlﬁg%_}%l\:ﬂaino | lg%snud ]&ngﬂ #Hleet (gg%wﬁéfi%fiée of

|$qmaacﬁt ralized by adding one litre of 3M pot assi um

FrOGCEF AR Lot Bhoiredsl G e

o;burxjmtmn Ioépihsmié p&EIL27®equence

accor dPha"E SOBHES TRTNO LS FIAH 1 Bramgrihy plsmids o be

s ifiedhercavdthged theite@hnigiiedes@tbed &OE Rathplas, Wietsthe fEIRAvihd e

P! ERIbRaT YR BE Rl Tint o doscr i bes the use of

an ol iByaaue:l eM TiikeHOE gHINQ. SN BibepAed cytosines. The

Egueﬁge of the lc%%/? Prﬁ%o“ ﬁg }ged I§L§7S 62%@'35%}/}%1}“50

19)

Example 11

This example illustrates the influence of the length of the specific sequence
present in the plasmid on the purification yields.

The reporter gene used in these experiments to demonstrate the activity of the
compositions of the invention is the gene coding for luciferase (Luc).

The plasmid pX1.2621 contains a cassette containing the 661-bp cytomegalovirus
(CMV) promoter, extracted from pcDNA3 (Invitrogen Corp., San Diego, CA) by
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Thi s oligonucl eoti de possesses an NH2 group at the 5
end. MeC = 5 5-nethylcytosine. This oligonucleotide
enabl es plasm d pXL2563 to be purified under the
VEQAaWr0168Hs of Exanple 1 with a bindi ng buff ePCGEP20M4/B1437
(the risk of degradation of the plasmd is thereby
decreased). Exanple 8 10 In E%;]e above exanpl es, the

ol i gonucl eotide used is nodified at the 5 -term nal end
with an am ne group linked to the phosphate through an

agleava@ WAl HeN@stEicid BRHn&! OB 'and MiRdIC- 2R BstddbS of th
exarrp%l‘zlehtv the a?n' ﬁe gr oup is. 1 iaﬁké'élf‘to the pﬁggphatg of &

t $dinggfor fugiernseart BRdVluh psliBindHh sitasminterthaventorgpQlz basic Vector
gﬁ&ﬁ@ga TopTBVIadidd: W}ﬂ@pla&@&%é sBicted Gﬁl& staradratéd techniques

gonucl eoti de and passage through the co
cefrmgleylapbiploge. described in 15 Exanple 3 with a buffer

F 2 Mhélepgsm_i&- BXM@gﬁlt MepxPIt240d weldicSnstructed in the following
ol i gonucl eoti de” nakes it B055|ble to have better

pUfiE-cation yields: a 53 44 yield is obtained,

wher e | [ Jofleq: § Q) ar.ho
atons. Tkl T Bl Pl B LR A e U Yhzyme
swpreingHMrd Py #gatmen o Hiypineat$5Tolat dh srgnet tiree, cho pligrgucleotides
Sédoﬁfaﬁcgyooﬁ rfd l#%ﬁ%z%ﬁas@é?c%éoefoﬁhe @ggétﬁl%{log X\gﬂﬁlmqé B}(E% 63.
carryi ng hormopuri ne-honopyri m di ne sequences Wer e

cfl96r 5'£&W(Q&@qﬂm%T@X&'ﬁ% [RhNOh2Yont ai ns t he

S ERC @A}ﬁ d(ﬁ%ﬁ Okt I pl asm d
p@(@g'?gg?%\ﬁl C kifc;@rﬁ ai ns #%7%5%%{%%@%@5 (SEQ I D NO

21) . JBispiybddizatonpixRivQ Faseiohep Xt #iE2 BamElih ahdgofisladntd pX1.2621
pl.asmn . S t.ed ,according to f.he
Crinine BARiRoTE DR MR SRR % oy pa
f akzyosticrugstrigidngamalsise sindedthe phpomicled886: introduce a Pstl site. Two

- ' EQ.ID NO 2 5087, .
e T I CR ———
SisinGATQENEEA) 3 S2005-ACA(BEQT ARGNGCGRAL GRYRR3' (SEQ ID NO: 31)) as a
5 - AATT%CCT%l?CCG 3 AS | N@Fﬁﬁzs :{%Og{i/ 02@33 .
PEYER  U SR GKNRE By OrBo T e AP P Ce gt an
S98Impladerived dystem C fom Sinsentidn  plutgeriesi sp Xh® s2Guenbiyig CvARI d3dthetic
the oSIa'I%?neucl ot [ g%é) 2& )t he BanH and FcoR sites of
pBKS i( n}zﬁ%a(gélﬁel 2 6RPhg System La Jolla CA), while
t he olThgfirsucloeo{pXia32b9bnained tHeI8PusMee &AW eshehtod 10 times. The

second (pXL.2727-2) contains the sequence 5'-GAAGAAGAG(GAA);GGAAGAGAA-3'

(SEQ ID NO: 32).

A column such as the one described in Example 3, and which is coupled to the
oligonucleotide 5'-GAGGCTTCTTCTTCTTCTTCTT'CTT-3' (SEQ ID NO: 1), is used.
The plasmid pXI.2727-1 carries 14 repeats of the sequence GAA. The
oligonucleotide described above, which contains only 7 repeats of the corresponding
hybridization sequence CTT, can hence hybridize with the plasmid at 8 different
+ positions. Plasmid pXIL.2727-2, in contrast, possesses a hybridizing sequence (GAA),
(SEQ ID NO: 36) of the same length as that of the oligonucleotide bound to the column.
This oligonucleotide can hence hybridize at only one position on pXL.2727-2.
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the construction of plasmd pXL2725. The sane
experinental conditions as for the 5 construction of
pl asm d pXL2563 were used, and only the oligonucl eotide
WRRrWE02883le changed. Simlarly, the cloned sSJUERBESH11437
were verified by sequencing on the plasmds. This
enabled it to be seen that gsasnid pXL2725 possesses a
nodi fication relative to th expect ed sequence:
i nstead of the sequence GGA repeated 17 tines, there is
CGAGATEEERpdBmMEEQdbAd NG téhe ddseritedamitRmbls 4, h}ﬂth the following
ol i gonucl eotides formng triple helices with ‘t hese

purine sequences were coupled to Hi Trap col ums
accor giyfre #:0 MgadieEh N fe@edgsgii bed in Exanple I.1.
The ol onucleotlde of sequence
5' - AAB ediGottSTConMEDTAEQ | D 15 NO 27) was
used frpg ﬁuﬁﬁczﬁ’i‘éﬂ' jitigaksi o opfwinl %ﬁ%‘:@ PRLZ623, RN ot BE with
ol.i gonucl eoti de of sequence
5 @TCTCTCTCTCTCTCTCTCTCT 3" (SEQ ID NO 28) was
used fl"ﬁé célﬁeusecp Htre'PfII'I-Pﬁj &dls oitlocﬁl a@e%lm)g tw&gﬁg&oreﬁng eiﬁ@?ﬁment

col ums thereby obtained enabl ed the correéspondin

priasdrerl]l euburseplatonorp theibpsieaf HueWrasilngvallo Threplpweins dilged in
dl%ﬁ%}\/p@]gd anpﬁﬁigal @ﬁl% théth&eétf{?@ I{P?i 1‘3\9“35]9 Rulﬁﬁo?ecﬁant positive

ffer F: cetate, . 5. Buffe
MhmtgﬁséDN@l neggwe ghareessatquemm isnkred y|7§1edlslxm tei vieeteixedr left for

gt%h ’éﬁ;(@%ag ilo]e;@ Ie ert)&‘ez ﬁﬁﬁa@ﬂﬁ@ﬂrg %gﬁ’hourt % f\églju% and then

hrs exén‘p ustrates t e I nriuence
tadded teriest ¢ellpfn thipropprtion pf L ngefiuAqeT cplteserell. i Aftar theo homs at

%ﬁ,ﬁog’ﬁ&ﬁm&l’eﬂoﬁﬂ{e flfgqud C ? d;ﬁ 1sd:§‘dde-5 drtﬁcﬁgé’llts ea%e ﬂ&{h%ted for

ese experinents nonstrate the ac
of8 htomes at §6¥pioshy prescsceocbf & YeofiGOZe rikticoeelissire reshgd meice w1th PBS

gagtg %‘%%Hési%gas%’; gétisvt t? rsamgas& IEH ggcord"f)ngt té][rt]ﬁ% gh&%’& geSE%%— edG(%romega kit,

e contar nin
Bromegag@drpvMiadison, (VOYM) qahmnzntléaQ,SO}eklmammtbr f(EGnanFldﬁ)IB%ﬁhold

e BRRR s TR DT 1Y PG  o1 E1 oensection

endysnegceMt Udrga adthbiendbkdined withahe siammslasraaimlmfﬁetl fueing @rreWizard
uci f e Mlul and HindlIl sites,
ek s el (8 Faefe B, o

Example 12 »
The following example demonstrates the purification of pCOR-derived plasmids

using triple-helix affinity chromatography. This technology has been shown to remove
nucleic acid contaminants (particularly host genomic DINA and RNA) down to levels that
have not been achieved with conventional chromatography methods.

A triplex affinity gel was synthesized with Sephacryl S-1000 SF
(Amersham~Pharmacia Biotech) as the chromatography matrix. Sephacryl S-1000 was
first activated with sodium m-periodate (3 mM, room temperature, 1 h) in 0.2 M sodium
acetate (pH 4.7). Then the oligonucleotide was coupled through its 5'-NH; terminal
moiety to aldehyde groups of the activated matrix by reductive amination in the presence

of ascorbic acid (5 mM) as described previously for the coupling of proteins (Hornsey et
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(Promega Corp., Madison, W). This plasm d was
constructed using standard techni ques of nol ecul ar

bi ol ogy. 5 The plasm ds pXL2727-1 and pXL2727-2 were
VZWOHe39268led in the follow ng manner: Two i RGCTBEROGH1EHET
plasm d pXL2621 were |inearized with BanH ; the enzyne
was inactivated by treatnent_for 10 mn at 65C, at the
same tinme, the oligonucleotittes 6006 and 6008 were
hybri di zed as described for the construction of plasmd

pa?ﬁLXSﬁﬁnurﬂc@ Iﬁ@cﬁ@ds, 5986@*5@5( héhm@ﬁ%@' oﬁ dn2biedtlde used
29) 6008: GATCAGATCTGCAG( TTQ) 17A- 3' Q I D NO

3f95 thess pRpefiipgRis dfrzlat E‘Hﬁgf?ﬁeﬁt HPECwasifiedh hesh aa%eqwée dyaly was
edﬂ)?@leﬂﬂfenﬁl'}aﬁyrﬂ $hoR U202 homdptinedbu@hcd (W@AMAQQAA@M—B')

reconbi nant clones were identified by
eﬁ%’%@wﬁ? iNO:r HYtpresett Binthgrefigis o8 repdipAlien (HE) Yot the pCOR plasmid

oisbetRRHEd £ @eﬁ’ee'?héliﬂ) ps@@cg mﬁ&ds SIAsedlscEmcﬂa%o&é %%%quence
were sel ecf and e nuc eoti de’ sequence of

ey nwopérglﬁ’élme oliganugleptideiied- TG TR EHE Q- %SE@@@@ 1.
5 AC&@'%IM@' Cﬁ%%“%é ch&ﬁ%@g a@h%J 8%%29@?@@0R with no

sequenC|ng reacti on priner Vi era

TigBsEeng&0 R, prASHIHEGHR-FRESA ey DYLE5 Sy GCEM-VGIOFB, 2.5
G a7 e D%, 37 a0y FYORE (SOl by, U b pxt 3397

@QQB?Qdﬁlel?d d"ﬁﬁﬂalﬁw@ pd setflichee Glamidpertredpuiiied by two

e PSSR PSR Hgtbeamo o
cobupl Sullsall pHESoBlesgint ilbES T rirdx Sitglager®), afdIE]-derived
b B AR TR il i v
uis dlepir supgeofiad CpPa¥iiodolpMed 72R- 1 carries 14 repeats of

the s %wa%{x] g?as%ll\lx Bﬁnﬂéa'ngn? %%f)%%ufxgl%th 980 gge 3F llast%nelg RYiC6 ml of

whi ch contal ns on I epea
Hy/ B Nelllz@2 M potsﬁqmem‘ete@ifﬁ 5.®ares henee ahy lﬂowdam@f \BD chn/h on an

t J}%ﬁ%&z as nlo?un% ?cl)ntcefl elrl ent {30 I talbo 0 S %1%{169 oligonucleotide

In contras possesses a I'ZI Ng
Sﬁﬂﬂ@ﬁ (1Y) T’Q"m@"ﬂ" 3((SEQ ID[N(NCI 13 ﬁﬁelof?vatlh@ tharelulmangiths aslumes

T%qatke megl?)un SICIbé)godq@ éslnglatnl d%lug %bﬁ ﬂ S {31 g);gj?%ﬁg)TA (pH
PO8) dnd quentitetqiDiy ATV (268 mﬂ)‘@uﬂbﬁ&'ﬁké}ﬁﬁ 33 thrBﬁiIt‘oEl%@Eﬁ) wit R MiBlpore
5E(§<en nlgeﬁ{ coﬁ![r)r?rb\;l\}lfaﬁqlfeﬁ !étsafl IO g’\%wc all 9§SO 8t Bg 3%] ePg(senSufi‘irrlecoverlesnin the
fraction collected were 207 pg for pXL.3296, 196 pg for pX1.3179, 192 pg for pXL3579,
139 pg for pX1.3678, 97 ug for pXL 3227, and 79 pg for pXL 3397.
No plasmid binding could be detected (< 3 pg) when pBKS was chromatographed
onto this column. This indicates that oligonucleotide 5-TTCTTTTTTTTCTT-3' (SEQ ID
NO: 11) makes stable triplex structures with the complementary 14-mer sequence
S'-AAGAAAAAAAAGAA-3' (SEQ ID NO: 10) present in pCOR (oriy), but not with the
closely related sequence 5-AGAAAAAAAGGA-3' (SEQ ID NO: 8) present in pBKS.
This indicates that the introduction of a single non-canonical triad (T*GC in this case)

results in a complete destabilization of the triplex structure.
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buffers: Buffer F: 2 MNaCl, 0.2 Macetate, pH 4.5.
Buffer EE I MTris-HCl, pH 9, 0.5 mM EDTA. 5 The
purification yield is 29 %%with plasmd pXL2727-1 and
W@2006/006831 pXL2727-2. The cells used are N HQiBpre@lohsi37
i nocul ated on the day before the experinment into
24-wel |l culture plates on the basis of 50,000
cells/well. The plasmd is #Q uted in 150 nM Nad and
m xed with the |ipofectant RP1t115335. A |i pofectant
osi ti 5 m%\"%i I Ve C r ot
p S é\é:adétg‘%%h% %{Jre |n2 ggrktlegé)dg%lrgﬁ%qe?rwﬂ?ngﬁﬁélﬁ%as
mhmmaéfgr@hed oo m blenkperlenn synthedizéd) peddr striathydiimitameandisions but

f m and then added to the cells in the
p‘?‘g{p?ghlfgg#%e?ﬁfiy of DNA per culture well. After two

hour s Batoper@tig tlnEOiﬂ%lvqiuuﬁmltrom kolnmn of the omnditiopatdpoget hems, the

5y R B AN, Gl B0 hDE URRNAAC o 485 BOHES, B0 56

e prese PI%” af € Washed
t fur eerwmmmmﬁﬁd Striidarlly uies keerlaﬁ eoxa;ammatrby biyshost DNA. was

%@E% ﬁgm %CSC‘% d%{évﬂ % . ﬁ%§ ‘J/']efmp rp‘%%ﬂ%%:a ion gfgp KLt \K%gégisa%ple was

IanmnIRNMPQBd ‘(hE‘.@ghﬂrd: sEi‘ianiﬁhinpctodhmn Evry). Plasmd
pXL2727-1, purified as described in Exanple 8.2, gives
transfection yields twce as |arge as those obtai ned
viEtamlhE8 sane plasmid purified using the Wzard

D1 0 SRR e BB o 2 BB e

pEHR-tdeleheléd affihag nmﬂmatogtspkryg Thid ptiewlgly hasakén Bidwh to remove

e A AR e G L B RSTS DY LGy fghsulevels tht

ganemttbeéa%hxamﬂl vRHH)ond@lWGndl chrbramegeptyliakthodd have not

been ach with conve ti.on chr
e ARt o Sar e Sy G D ch i SR EoH oA having
Shd Q4 0enSE5'- T@TYEII’TSII’TGIIGGEIIQEH(M [NB: 9f &6 )pedsddidr6xidized Sephacryl
a{ [?@}ﬁ:eagr tr| Sﬁejghacryl S-1000 was first
Cf‘ PPdate (3 mM room
t errpem&mrd@ pmjzba i @C@RZWMl SﬁdtrMTEFen@P aindt BBKBHa4CHE1 deuved
upl ed t hrough its 5 -N

Iﬂ he oI| nucl e%ﬁj (ge was co
St |Wesﬂo I?Perﬁ/d]embrﬁﬁﬁ‘ﬁ%n Fmtth@mgctqhs@tt@@otlde

mwabTTT@dv@,t (5\53 mmoabj ia r&oﬁmuanla QeRrBES ﬂpﬁhan%le 9. Plasmid
ascorbi ¢ aci

reviously t he
CBEPHSIdR Be ﬁ&mneqoéigcti%?lﬁé@%forv% 5 gwdrd 2aon PXL3396. This
Redit&£820Q4 bbhdddotide 5-TCTTTTTTTCCT-3' (SEQ ID NO: 9) makes stable

triplex structures with the complementary 12-mer sequence (5'-AGAAAAAAAGGA-3")
(SEQ ID NO: 8) present in pBKS, but not with the very closely related 12-mer sequence
(5'-AGAAAAAAAAGA-3") (SEQ ID NO: 34) present in pCOR. This indicates that the

introduction of a single non-canonical triad (C*AT in this case) may result in complete

destabilization of the triplex structure.

Example 14
A seed culture was produced in an unbaffled Erlenimeyer flask by the following

method. The working cell bank is inoculated into an Erlenmeyer flask containing
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59 al" J. Tmmunol. Methods, 1986, 93, 83-88). The
honmopyri m di ne ol i gonucl eoti de used for these
experiments (from Eurogentec, HPLC- purified) had a

V@ guepwasinhi ch was conplenentary to a shor t PAHERPE§4/011437
honmopurine sequence (5'- AAGAAAAAAAAGAA-3')  (SEQ I D NO
10) present in the origin of repllcat|on (oriy) of the
pCOR plasnm d 5 (Soubrier et & , Gene Therapy, 1999, 6,
1482-1488) As di scussed above, the sequence of the

hooRBYGS ﬂ%@khﬁeatoal GO RHELEOIHS. e Strafh T@E&T {dtdd 5320 Pm in a
(SEQID NO 11). The follow ng plasmds were

chtashaeky ehpheld! Gl s 13 pedrusi unkl ghicoseambaystion. ?hle results

E‘H%’Z"&&?‘ V%Ecﬁ%@@ d%&%y%gﬁ%’c&%&%?’?é?&é%@% % o

(HPEOR- | acZ 5.4 kbp) and pXL3397 10 (pCOR-Bdel et ed
V1] ’Ag %ufﬁg )m a'%ut ermgr?t y 1glthae%rgre%?é{imefhef R4l cultule is aééeptlcally

two ani on- exc ange ‘chr onmat ograph rrom c
| tymsfeared b ar&@dnw@rd:es@mnigel\z@madGienmﬂnlm td endr@greeel rate of
+ from.Str

w -EV/(')ggldv eg%ateﬁ) bt g aefa poll} i S%‘Ef“%y u?g Al elﬂ?lpﬁai‘rﬁa ab9sio%
i of SBeCitionad halcahurs tig) HareﬁtedAi'Hen pheaglntcﬁlse lssr!adSLWEHdeiftei‘ N6 hours.

t@g%ﬁ s esslgsg i %)0 B*\&H plﬁ?rf f‘é Cpé/% f«l@tﬁp S”Eer I%%lé]ﬁ%lt 6? 61Fe culture is

m)@smddoBNAGobmroﬁnm 30f 2 MNad, 0.2 M potassium

acet at,e s | oaded at | ow r at f 30. cm
oot b onind e BRE e RO a e Rttt S ives i rhafre are
odstgiesilictmefeiretbto Hfernlehtet FIETWET CT0T] hﬁrs 6%112@1 Nod &l medium

fter washing t col i 5 volunmes  of t
lareriers S 0 e A ot R e T B4 i emegion s teihcaotedo uild
nhnie Bofn s HGIAELsO £éddling Iﬂsd;tﬂﬂd& Bﬂidetﬂﬂi igfiaDYudal ¥ dorfhed AFe@dbdut 4
i.on-exchange chromato rap a MIIlipore Gen-Pak

S TR ciinse POa D7 DERHD iy 510t erBige 43500 and hucose

Rleaiid ae cBRANE irfordbrt trﬁ"ﬁn ih lABkdi N R th G4 & 7
?glfgpifszge 196 g}é]por o S Wfor %ﬁgog}g The

1%1@‘1@915 feadedalien ghat 3§ 7hoyrst erfeemg 3%2his feéhléﬁ mgat@ut 40 Jisers of
Sé’aﬁzre Qe pflt@araegs@o@%%feilt&@ wesipéa%d@!@bs 9!6&)%(150?&*: 9 q.when

pBKS was chronmat ographed hi's col um. 'S

| ndl cdt Bt jengratios stgvolﬁ meqf@@pd d@x@ is vaitqdrqeﬂﬁwvra@rﬂ@ biomass is
(lﬁmstgpwnﬂ\@dlsﬁ lt)aclymﬁﬁ'lefu g°6t afk Brott i's @&&énﬁ‘ﬁtre&' glire eﬁ‘ig‘;mate

the conplenentary 14-nefr sequence
(thEepeniruiiare meagjunp predseontinyoysly G@:ﬂp(ﬂoied Vi, 40@ diternofi staxjle B1 buffer.

R i e b

i nt r odustomdrseHratin step go ;@rmmadmmomls&aiﬂled b caicbeilation siep.  After
ﬁéu%?e%%%ﬁ%om%%eplﬁgso% Ens Sll nbu?’feﬁ O{}T;g | ceehg grgslgr%géssedz %éai.h? nwi%lc the
separator to yield concentrated slulry. This results in abbout 60-80 liters of washed and
concentrated slurry. DCW =150 30 g/L ; pDNA =300 % 60 mg/L.

A freezing step is then performed. The slurry is aseptically dispatched into 20-L
Flexboy™ bags (filled to 50% of their capacity) and subsequently frozen at —20° + 5°C
before further downstream processing. This results in a frozen biomass. pDNA = 300 *

60 mg/L ; supercoiled form > 95 % .
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WD 2005/ 026331 PCT/ EP2004/ 011437 60 As a control, no
plasm d binding (< 1 g) was observed when pXL3179 was
chr omat ogr aphed on a bl ank col unmm synt hesi zed under

VE@ rG08016931si m | ar conditi ons but w t hout PCT/EP2004/011437
ol i gonucl eotide. By operating this affinity

purification colum in the conditions reported here,

the 5 level of contaninati & by host genom ¢ DNA was
reduced from2.6 %down to 0.07 % for a preparation of

pXL3296 Wl . f ' j o
R oo g ey id i bEHfhe MRARIANLAR! b8Ruibhel 05t 20°C
pang pizer eetlisbiryds dipptedB79 alheani 8.0 evith A9 M \iEigs hydrochloride, 10 mM
d.thrqugh the sa fi4 nit y~col .10 ..
S PP RIES o1 BUop Ao BT Reddnar v i e ngitation
mﬂ:fdrf bal]ﬁ&:i.i@ rﬂ"kﬁi l%eﬁﬂisﬁih 'ehdﬁéd piedasp blaﬁ%i ﬂ$=%]0$ ng. hnol
triple-helix affinifty chrqmatogra . This technol ogy
has b?&ﬂpgﬁwﬁeﬁ apogn émy%ﬁ&éqdé{ueg%%’?scﬁt% nt am nant s
(par tiAgublRdllng A0S btef) 89 eih GefhibeandrnBNB)  HeMNsidpOis! @Y@hiSed of
that, h een achi eved, with conventi onal

ve, not 1th, A 1
d’r‘n‘Fl?n‘P&ttgﬁg%We ThrEon wig aningline prixsr withy p splpijonyed 0.3 ANaOH-
SYNhMESD T @elubyn SHURIIbREL B a edtifldug &bkt 8RS8 cHiddi tifing. The
the, sequence 5' -TCITTTTTTCCT-3" (SEQ ID NO 9) onto _
FFOPHRB0AT GOTUEE B1ep i sEpTER P ISt calb BT ch denpi e npieqnamic
theA alne Yot MheLsohitlof D Sd Bl 32RfKed RCHRe WithhsoRion 3 (S3) of
transgene) and pBKS, a_Col El -derived s)l asmd, were
il Wypaipri aretale-4 Nrpoetie agiin beferRtoai gty in 2 chilled agitated
Oleb @R NIl A kibA 6F so%ﬁi,og'ng;EélilTsT iHlIeTﬁ%éTpgiE’a'ﬁgl& EQ ggﬁ%rmgm@,&, RNA,

e

in conditions descri i n Exanpl e 9. asm
REeEPRRESDPn the fraction collected were 175 g for
PBKS angsatd filkafidH is BEERARE next N ke ne’uﬁ&hz@@ﬁfﬁtet i8@en incubated at 5
oligonucleotide 5 -TCTTTTTTTCCT-3" (SEQ 1D NO 9) nail(es

st 3B for 2tte Pph avithgutragiiationand filtered thiraigl e3pf ame gtidfyter to remove

. ', -3 I L 8) ...

S TFREIRE ORIl SR e

1itration st @hic geis (in 'a- MBARAAPARAGh 3 Sh@utidd dsupdtpiled

%ﬁ%gygfrfg}:&%o%Thfs i ndi cat es t hat tﬁzﬁ i nt roductL;pgn))le
a e

si ng non-canoni cal triad (C*AT in this case) nay
r esul tAniam exolmpge tieomaegiapiyi ks itleatpedornetl. tTie dlédr fysatk solution is

st e. . . le 14 30 A seed culture was, praduc in

Ao BRI o bk OBl 1 S B, PR gt o
Tdoebledayier fiferc@ lm-0@8nkm) snd loaded |catoesh nidno-cachalngd eromyMEFraphy
fclo uisnkn CR”sto"C}'-rﬁ‘r'n Qlumn packed with 11.0 L Fractogel® TMAE HiCap (M) resin
(Merck; #1.10316.5000) is used. The clear lysate is loaded onto the column and elution

is performed using a step gradient of NaCl. The bulk of contaminants bound to the
column are eluted with a NaCl solution at about 61 mS/cm, and DNA plasmid is eluted
with a NaCl solution at about 72 mS/ecm. This results in an ion exchange
chromatography eluate having a high concentration of plasmid DNA.

This is followed by triplex affinity chromatography. The eluate from the anion
exchange chromatography column is diluted with about 0.5 volumes of a solution of 500
mM sodium acetate (pH 4.2) containing 4.8 M NaCl and pumped through a triplex
affinity chromatography column equilibrated with 50 mM sodium acetate (pH 4.5)
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WO 2005/ 026331 PCT/ EP2004/ 011437 61 MBnodGh nedi um at
a seed rate of 0.2%/v. The strain is cultivated at 220
pmin a rotary shaker at 37 1 C for about 18 2
vwaawyamﬁﬂ|| gl ucose exhaustion. This result SPCI/BP2A04AQ037
m seed culture. The optical density of the culture is
expected to be A600 around -3. 5 Apre-culture in a
first fermentor is then created. The seed culture is
aseptically transferred to a pre-fernentor containing

l\&lmdﬁifg TRONTN tThe QAIEMA & F098Eh didh6eOdnd (Q)n?alﬁs( 1\0/ 0/11 ofMHAC
c h qh;% der .aeration and stirring. The

n%ip oSS - L0 i1 Amersoron Biosaerss i S5 N1y &b solumn s
h@ﬁs‘i&&ﬁﬁv&ﬁ AdRtioh e 59|n‘rM0§é@iuinSac€tQﬁs(BHEﬂ5)aé$rﬁ£mﬁﬁg lhﬂli"f\@Cl and
Thl? sults in about 30 liters of pre-culture.

isgdtied Wik 510 TMGTtis P g ecargeinigo. & XPRCEREAL a“hweesults in
A@@i@lea B BroRatofrd g@ aua@matvmg% high amﬁlnd Eb&RheihN 2

second fernentor., ters o reculture are
asept ifc A fiprhabis dtwactien Cﬂ’@nﬁ‘tqgtﬁphlé wtedr foflpwse d Thg tefpage7 Of the

| dfﬁﬁfﬁc&&m%?ﬁb}%} é’cﬁﬂm’f r@@@ed@ﬂl hWB vbRmEaSH £5 uﬁcﬁ'le gf 3.8 M

rate of abou he culture is starte
PREES D B TS IS <aH m;Af‘@T Biratien thgugle 6 @45 E@dﬁilteg the filtrate

Slts 2daHE a1 QCEn/h tol Dhyfatphotid! Bddackisn 9&%%%&% ?80 gﬁl‘?)uﬂacked

15 hours. Aeration, stirring,

OWlil) 9.0 Leafgevencail® B(“B’?‘fﬁgs ] (@SQHG% Greec{Crig Qe The column
CiQ b1l igh h@olgfﬂ?f’%&lﬁm ?rﬂtsﬁffeﬁe 3t g‘lﬂ)gf: %ﬁd ?%ggrﬁ\é%ou t‘@g[-g}F is

close to ture 1s en

hedwfeds with fmanng sulfai¢ gt 220swSfem. | Hhiatrewtts 400 HI@ ebiaf free of
Cilakdl Brmshe optical density of the culture is expected
to be A600 of about 100. A first separation step is

per f oeeerdingtip @rprefsrredatthleadingeat,| a ﬁ!aﬂlme@aﬁltfﬁhen Istep rimpsriormed.

gsg%dgglﬁ%’ Sg%lg%rcgﬂlfyhaﬁigdfles lﬁgx?‘ t@?éq ﬁr? A 1ra s 1 ﬁ 1talgE EqroLtlsre]: fn this
qubaess @cepedingite atrudacd techiriges Sldnywn ¢ Ulh?ip emd @d piefierddd Odiafiltration

!gg%ﬁ{dls %sgzrligﬁ]grg id‘(#r ggilg%%:n ?craﬁ dm}) melgg)gzgle uly Sg_laglgg]gcgllf%/ Wf«:ight

AutdTionttie segad 3000 st 509,008, dupeddingred thevbiaghidi szec dhisedep of
t ep. Al ter o

RERREENLNEk) B2 sBbER o camoarriop fuhen promuy Jhgepae

prfcepd2 alr:oamtmted\m to 4tfiokl by2ngseti flatydiltrdtiony(nedntbrane cut-off, 30

d slurry. }hls sult about. 60-80 liters
PSR S el of b 6330 i IR ncopyal f e
ngedgﬁOdlaﬂiiﬁaﬂny/ at conBtafil edmengitls 1 @ Poluied b€ eulrme ah® ﬁdj&ﬂed to
e, sl ur IS ase ticall E% sp Fﬁﬂ to 20-
APl it Rl ot b CRAbF sapimieyn bfpcutate
mm%mbapcé a6 mnBdf sa@dPles bleonb@itafee NI FOE solution is filtered
This r I n fr n
roHéltsr S@mﬁﬁl&oce??o%lteg ‘and stlcnséd 1r? %gntatllger!s in g colc? %o%m at 2-8°C until
further processing. This yields a purified concentrate with a plasmid DNA concentration
of supercoiled plasmid is around 70%, 75%, 80%, 85%, 90%, 95%, and preferably 99%.
The overall plasmid recovery with this process is at least 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, and 80%, with an average recovery of 60 %.
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30 60 ng/L ; supercoiled form> 95 % WD 2005/ 026331
PCT/ EP2004/ 011437 62 A cell thawing step is then
performed. The frozen bags are warnmed up to 20C and
WP 00581B31s| urry is diluted to 40 g/L, pH 8. OPGI/EPROIQD1437
mM Tris hydrochl oride, 10 M EDTA, 20 nM gl ucose and
the suspension is left at 20_,2 C for 1 h under
agitation before cell |ysi s%4This results in thaved

bi omass slurry. pH=9.0 0.2. 5 Tenperatures around 20C
may be used during this step. An alkaline lysis step is
then perforned. The cell lysis step is conprised of
punpi igame 1 | uted cel | suspension via an in-line

m xer T}ietlhetﬁo@&ﬁ tHct, h&ﬂie @fxalgplg Dt as %nr@%cﬂ}?e chromatography

(solution S2), by a continuous contact step iIn
astemia|tepe elby %f@lntyTtrhéomaéQﬁmhﬁ §snsand @miyslearhabie phliozmatqgraphy step

e
SIS SR 5 s, 951801 S

ninggds. nThis pew viethpddes bedngrenpaedly p@fvmtwhfi ltnom @eﬂh@ds and has

p%ﬁ&ﬁ' 1H a | ﬁpgetrpgrggorlg A6 %'rﬁulgﬂcllc)glgf dgﬁg&{‘@ o? %nglclﬂql? E'lﬂ@A,‘s A,

a chill ated vesse Itron o
r protein gnd endpieaing el isprflcetad dm Fighrea 6 gBmesnicspDiNAntsRNy that AEC,

et R IACheR « QehkREh it b ksl v P TR St spe of
3tbefotteppcampiptions i theedifectivgirermovabal a d:oﬁtiatnﬁremtsd Cdmtonrgion of
ath%sa stéHén d& I Elleglr Pér%% e{é%\{ of éf?gafcg/l tk 5 egatbon of pc}asﬁ%l% DNA

preC|p|t teri 0O€ phase
f Erbinrogleyr (bmlmcab olatesihls agd céritdminatts, smehs be proteTﬂmasd eakotdxirg RNA

i fi;8d -
 ERALALANAS LSS cpot e FRRSETLE 20400 S s oo
C hondrizetiogri@p IA)EG/"EHAﬁéﬁCptem‘rdmgr&dhe fibsent irvantidnyehables not only to

S By SO Dol b BT B b RoBEs oo
dbilgblly@utaagmirﬁlﬂy Istgercofldd, rf GndBe tan 86k, | 8584 X9 E506 and more than
a%o TS Qﬂ@%e chromat ography colum. A 300-nmm col um

cké 1.0 L Fractogel (r)O TMAE H Cap (M resin
(I\/Er ck; #1. 10316. 5000) is used. The clear lysate is

I%adedl gEto the columm and elution is perfornmed using

adi ent of NaCl. The bul k of contam nants bound
to t heTh25 netodmof athe &oué eExa\Mﬁlé} WhNﬁQcoﬁ@hbﬁsl Qﬁ @dn- exchange

ut 61 nt/ s el ut
SSPHPHOAeED SEbui PPl N CHI Bh o ReSEIEY e Grbarophobic
em&aai’tg@ap}@mwpnfaf 0@ agpanatied Uﬁﬁl%}]l? @uhﬂgcfl @}albﬂngﬂaNA preparation is
IS, I S ol | owe

trat
C PR & bRy O oy ABJED TG Tghisch e reordin fo

athe Qidesent invention surprisingly results in pDNA preparations having much lower
amounts of genomic DNA, RNA, protein, and endotoxin, in the range of the sub-ppm.

Also, as shown in Figure 4, the process of the present invention shows a product quality

obtained at up to 10g.

Example 17



exchange chromat ography colum is diluted wth about

0.5 volunes of a solution of 500 30 mM sodi um acetate
(pH 4.2) containing 4.8 M NaCl and punped through a

wWo epbe3af fi nity chromat ography col um equi | par/ER2001/011437
with 50 nmM sodi um acetate (pH 4.5) WD 2005/ 026331

PCT/ 1; P2004/ 011437 63 containing 2 M NaC . The col um
is 300 nmin dianeter and cdi®tains 10.0 L of THAC
Sephacryl TM S- 1000 gel (Anersham Bi osci ences;

Pi sca <€ I e Lt |

P oo bilin TS SRLYIDY 1P ERANCT W blngpf s e
afnlowinylcF@iians: eiffet &t steiptehartiolor sfsp Br ivsre( yred 9o @ptermine the best
g@?ﬁi@bﬁ'f&g 0.5 rnM EDTA. This results in 5 a triplex

I ni chr omat ogr aphy el uate having a high plasmd
dohce ntfHS;tclilai“lhtratxAn Kspedr 2) jp et ¢2.5 ha €3 ool ummes ot 156 mev Ayis&fEly 150

S I y f the affinity
S Cﬁ@%ﬁ%@’é&?ﬁ%ﬁ"%ﬁbﬁﬁ?q’ gmgl luted with 3.6 volunes of a
si) ut iPerforaf a 8zc8nd\lliaitratinni ofi thesetiehtatiedrom sEpiad abgid (BePh) against

ILtrati t hrou nfilter, the
’fgé GER {VOIumeS f%{ﬂalegx ggé?sorwlﬁ%% )0 a hydr ophobl c
| nt er Ethtmadiarneuuhwmﬁlt(adnomsteﬁ acord g tcml're) preseakiadention wifickently and

i e At il PR s ERa AR, €1 Bimio s

10 ofiaffiteation stam,sapblfoahﬂe atrgetDiaQl ccﬁléﬁltlﬂﬁbﬁ rrcund 15VInf@rant $inal Tris

el ute W|th um,sul.fat e at m This,.result
e BRPe BB T PO B s CEEEY A1 RGSY A
poefidations canfueitionené prodidédintircTabidi Gtbélbdl @idi on step is
performed. 15 Standard, commercially avail able

diafiltration materials are suitable for use in this
proceé'%‘,bleaﬁ:cordi ng to standard techni ques known in the

Q)

iri. A preferrgd diafiT{ratl ONFinAlebAeehtaodll &l 1T{ration

si ng B&ééltrafi—l—t—pat—i-gn_nenbx_ane_haw—ng- ) :
ei ght™ - CUt of f || nbgiraange | 0" A0a0Richo | 5881 bpthamaceuicel
epending on the plasmid size. This step |of Ingredient

I@,{ﬂnbﬁlﬁﬁtslug’ﬂeal [ owsp plqr butfer £x nge [and <1uM

LR S~

2 is HHeentrated Mo 4-1ol d Dy*Mngedtial fFdwM

I tratmgn (rrenﬂoranﬁ)lﬁmt of , 3048kDa) ta a targatum

oncepntration—of nhnnf o—3 0 M/ mM—and-the

1
\
q
q
q tion s then-performed. The el ue
1
f
GO
q

oncent?Gt e is |buf f é%‘fmlvgxchanggag’%éﬂ@ilgf il tratibf Y

15 constant volume with 10 vol unes of saline and adjusted

t the target plasm d concentration with saline. The
@Mncent ration is calculated fromthe absorbance

at 260 nm of sanples of concentrate. NVIFGF solution is

filtenedecdRichinbarig fbfaflgsnﬁd ObRAC ARSEIEF FADL @4ctiag dplﬁh@atc@&hcal
in c(gntal ners_in a cold roomat 2-8C until furt

pPFedeEs)igmeq kL6 {Fingany@ctired apqordingiioc Branale rlét“éth\ﬁﬁ dfafitation
20 [réebd e MeriRAGER AN PN The eluate is first diafiltered at around 2 mg API

/mL against about 13 volumes of buffer I and the resulting retentate was diafiltered
against about 3 volumes of saline excipient. The final retentate was then filtered through
a 0.2 um filter and adjusted to 1 mg/mL. The final AP I (pH 7.24) was stored in a Duran
glass bottle at +5°C until DP manufacturing.
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of supercoiled plasmd is around 70% 75% 80% 85%
90% 95% and preferably 99% The overall plasmd
recovery with this process is at |east 351/c, 40% 45%
VB0290588%41 60% 65% 70% and 80% wi th an aPer/BEEO04/011437
recovery of 60 % WO 2005/026331 PCT/ EP20041011437 64
Exanpl e 15 The nethod of the above Exanpl e conpri sing
an i on-exchange chronat ogr apﬁﬁ/ step, a triple helix
affinity chromat ography step, and a hydrophobic

chrongf &9{11%9 @Bﬁd WEP erRrih&E4H &%ﬁg@ o?éﬁ@é @fﬁ%rlh Duesh ,gflass bottles

pI asmd ara | ONn are Cco alr e previ ous
k@ﬁéﬂhasmmlh@d@ S-mﬁu el vsed rfet Bod Tradndy eeanutiotvpiag. eﬁlfttro90 days at

PLeV QLS Bf‘ﬁdgﬂvi %ﬂghﬁﬁgﬁ ﬁ@g\%etﬂac%culﬁﬁﬁﬁloﬁu% AIPSQQIB%SK%& hardly

preparations anount's of
Rmectabbr Gt 8i3nPe)andA8ad 80 cdeys at TS i the r@fphmaned and the open-

ures ..6. perinent s how. t hat C,, THAC and

e P QR P R WY Uk BRGNP esidemt gl e open-
carpharizatign vitdslealsola®ed ﬁf)mllﬂs Etb@ wers kepye perhéran,i ons for
t he effectiyve, renmoval nt am _nants. Conbj nation

f .
of t Sf%qye%‘@%f‘wd&gat&ﬁ% Fté'alftys}gfﬁé.legg% Plaspigy REAQNVIFGE is
efery stasly 1nth1e foeRakadd EMhdfrefhEindntioWherdin H3pPt Wes is maintain
bi olcg]% % RA?QQALS and contam nants, ,such as protein
AW G118 Xi°h WIRIGAne depyriprtion ite apskimlasedd pisking gafen prergenerally
thfoﬁgl!y %ﬁcdlﬁrél&:{fbﬁﬂﬂ% aﬂdﬁ:‘&gu@ﬁm Hab)8h SWEE Eifht Bitd @a%fapﬁNA stay

AEC/ THAC/ H C accor di n

nati on, |
%s?f‘elmaﬂ mé«?ﬂquﬁ Fospm fen aelgnmloéﬁfw@vqns%éﬁ ain highly

pur i fiTed splachmmenbilg 8k Ldea@AGn BRSO Hle E¥hinUr BL ﬁa@erences
conp05|t|ons of - highly pure and fully supercoiled, of

nied Witith thegpscifiessipn.o i eodogimeats misithing tha specifioipn peqvide an
Oi¥AstrabidR OPEBbokimalls e Wehﬁ’&h &fd §h|3ﬁ11c§99tv€e @?@H@é@to 11m1t the

whi ch conprises an ion-exchange chromatography step,
t5ePin Of Hbt iveation. ni The erilehattisar apslilys reopgnizesd that many other

Wo@ﬁmg' dre G%B‘BE@&P% ﬁlgh}{ve%h@rp fer &ﬂ]ﬁat@cfn@ Qlﬂﬁ%tafeﬂg &@kd in

ighly purified plasmd garat on Is
pﬂ“’@\ﬁlsﬁlﬁPﬁ‘W mp@nmmqmé@dqb»d@felme gin entiretsi. glo the Ixtetihitse materlal

fﬁﬁ&d}f)&a@& (59r x@fe?tglcé Qont?zl?i?ctsp bf ?ﬁ nﬁcohsri\s{t@ﬁ]tt \Aﬂﬁ i Qéegﬁ'{cgt%ny the

results in prepar at i ons havi ng nuch
aﬁ@é@lﬁ%@%ﬁvﬂg gperepde MNAUCRNAErigr diheigitatiemdf ewdmfemmcm hdrein is

U0 af ﬁﬂggsl&fth%t Igt?kﬁsrle'@reﬁ&glare P ﬁ“t odfie EE%M ivanddgure 4,

the process e present PRVENt | R SROS & pr oduct
qual i tUnlesplsthgiwied irglicated, ald nu@yers Exgunmslsmglollantltles 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 sotrght 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



WD 200/ 026331 PCT/ EP2004/ 011437 65 The diafiltration
step as described in Exanple 14 is perforned according
the following conditions: buffer for step a and for
VO 2195/p26%dr e used to deternmi ne the best condPEI/BrE04700T437
iii) afirst diafiltration (step a) against 12.5 to
13.0 volunes of 50 nM Tris/ , 150 5 mM NaCl, pH 7.4
(nanmed buffer 1), and iv) Petforma second
diafiltration of the retentate fromstep a) above (step
E-i)@luﬁﬂl@ﬁtﬁ b thd-sPedift 3mBodRLMIRS A iBRIIAE KRGl S¥reih 158uch
NaCl). This alternative diafiltration step according
teguivplenthare dupnded fpherpnresmpagsed by the falloyingfalainesc t ensi vel y
renmoves anmoni um sul fate and EDTA extensively. Al so,
subsequent to this 10 diafiltration steps, appropriate
target NaC concentration around 150 mM and final Tris
concentrati on between 400 gMand 1 mM are obt ai ned.
Exanpl es of plasmd DNA fornul ati ons conpositions are
provided in the Table 6 bel ow, and Table 6 Fina
concentration Species sc d Active Pharmaceutical 1
diafiltration 2 diafiltration Ingredient Amoni um
sulfate 10M <l gM< 1 gM EDTA 4M<ljiM <1gM Tris 50 nM
1.48 rnM 740 gM Nad 154 nM 154 ni M 154 mM 15 Exanpl e
18 A technical batch of plasm d DNA NVI FG-F APl (active
pharmaceutical ingredients) naned LS06 i s manufactured
according to, Exanple 13 with the diafiltration 20
process step described in Exanple 17. The eluate is
first diafiltered at around 2 ng APl /nlL agai nst about
13 volunes of buffer | and the resulting retentate was
diafiltered against about 3 volunes of saline
excipient. The final retentate was then filtered
through a 0.2 gmfilter and adjusted to 1 ng/nL. The
final APl (pH 7.24) was stored in a Duran glass bottle
at+5C unti | DP manufacturing.
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WD 2005/ 026331 PCT/ EP20041011437 66 A stability study
was performed on sanples of LS06 stored in Duran gl ass
bottles (API) as well as in 8-nL vials used for Drug
VP 36803 tanuf act uri ng. After 90 days at +5(PETEP29K/M 37
of both depurination and open-circularization for all
sanpl es was hardly detecta (< 0.3 %. After 90
days at +25C the depurinatioff and the open 5
circularization rates of LS06 sanples were also quite

| ow. The depurination and open- circularization rates
CREEBRBNEESf romthis study were 5 1 % per nonth, This
study denonstrated that the stability profile of

pl asmﬁite% NVIFG- is very stable in the fornul ation

of thé~present invention wherein the pH values is
maintain at around 7 to 7.5. Wi le the depurination
rate akhQ BI0ASH tititizatiki 0§ TrlAted sPastenr YerienalSEynntsCet Vaccins [Sera
S : ccel erated at +25C, the Applicant has showed
t#g;wt%%es | asm d DNA stay stable in an non-degraded

f or m fWP %/0269%y pbr Lescet al., 4 iMmhod\fen LetgeRicaleTRiasmid Purification
sggg%fi cation should be understood in Iight of the
teachings of the references cited within the

speci fWQOA&F123601, WHe Véantet eli., éaviog! far Iylaing Gdile (E39€%i f i cati on

provi ' r on., of di_ment s t ,
i nvenS}? %?@gggﬁig hlﬁd%'l Ig[gﬁn%{fy’g‘éfetg%yjﬂgof PHEY Oszlf"ﬁﬁ%tem%émﬁ{%’las’md
SBEp eulsfantidlty franobgarioniv. DNAEISKI | | ed artisan readily

r ecogni t V. -pt-her odj S are. .enc

by ¢ n e o 8 g S R MR s e PP e

t Hossnid DVE| soBureiaBy feed afgeropad BNe (20d0y).r ef erence in their :

entir . Io the extent the material incorporated by

refermg@&?ﬁ%radi cts or is inconsistent with this

specification, the specification wll supercede any

such mRE€eBirEtioim TheJ.dddlntd oapidblkaling extedaicnoesednes B Bereaning
. m,SSi hai, . h r ¢ ior art

o8 R AL TN ER AR B RRFR S PPl ot et

al |  nihiSepbersap Fe dernmy and Kntli Cuneaingf SAerg redteaiMesof DNA in SDS

reacti-on _condi ti so forth used in the

SF%’gﬁs I Ca ﬁr%ﬁ)fl%i%g%lﬁ%ﬁ%gg)cl ainms, are to be understood

as beiM§. bedi, fli.&d. iGiccaliti, ISHSS.aniaesl. yT¢die N eFitthérebbloblkeér, P.

corgi ngl ess.. At h i se indicated.to the, . .
ARt SR ang T p Dl A b B Sges it np ensiv
ampl@smidrBy Avraeopeheineng calblysp Qhertibs Bighiceatk péioperiitdI1-3178
32 t to be obtained by the present invention. At the

1east, and not as an attenpt to limt the
application of the doctrine of equivalents to the
scope of the clainms, each nunerical parameter should be
construed in |light of the nunber of significant digits
and ordi nary roundi ng approaches. Unl ess otherw se
indicated, the term"at |east"” preceding a series of
elements is to
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30 be understood to refer to every elenent in the
series. Those skilled in the art will recognize, or be
able to ascertain using no nore than routine
experinmentation, many WO 2005/ 026331 PCTI EP2004/ 011437
67 equivalents to the speci 4 ¢ enbodi nents of the
i nvention described herein. Such equivalents are
WE Cl.alivended to be enconpassed by the followi ng clains. WO
2005/ 026331 PCT/ EP2004/ 011437 68 REFERENCES Patents:
WO 98/ 00815 (utilization of T [Tee], Pasteur Merieux
1. SAlHRfubls Y8GRE B 1{/5%6(!&1% @&ﬁipr}éﬁl%c' nes]) 5 VIO 96/ 02658,
A L. Lee et al. for Large Scale Plasmd
Puri fi @eﬂrstolmxel( @gglﬁyctorwap@lw @Bemiqtmgl a@. alyelime effluidilin jthe opposite
sing Cells (1997). WD 99/29832, D.S.
dnedﬁ@ﬁgapc§ﬁmﬁ@%ﬁgagfor purifying plasmd DNA and pl asnid
DNA s ubsispfibé @ﬂslmaufdﬁa%éte@fs@@srt@gala rakdWrufbh R8O ow WHhikR mixture;
Patent No. 6,214,568, D.S. M Met hod for purifying
pl-asmi #scongs @brof ajirae fia oo ag wwn@rme |aéalmparfﬂoenew1dfm the mixture;
genom sc%g’g@i J%Qﬁgkallwgéég)lje@?f ?r}é é:?fl?%‘%le pllrﬂgtg;aell&%gesoﬁlglgn on one end and
hmv@ﬁmﬁﬁnhm@hamﬁ@ﬂﬁmmm@ﬁipIasnid DNA Nucl ei ¢ Aci d Research
7(6):1513-1523 (1979). 15 D. Stephenson, F. Nornman and
R H Cumm ng, Shear thickening of DNA in SDS |ysates
2. B'Tf?éd%pi‘i‘g @éla‘ﬁﬁ lg\wl?egén ax%%etéljo? gfé)rubeMn§ 111_]%;?0\@/ are .L:elé%tegéo ci?ntrol the flow
Cccolini, Yim ener - Hooker,
rates dPthe mayueca mt}.ﬁhﬁiﬂhldmlentlanﬁ lﬁnma'r)lﬂDWE I I The effects of
material properties and fluid fIOM/intensity on
pl asm d DNA recovery during cell lysis Chenica

3. E'I"Eé éﬁa@féé bNElaiRCl BNE Svirach: el coddpfiSes aZ}QmF) ctin® & puMing the cell

1. A continuous al kaline cell lysis device
SllSpB]@S@n'Fj]'CplgﬁlCh]g the opposite direction of the alkaline solution.

4,  The device of any one of claims 1 to 3, wherein the first mixer or injector is an in-line mixer or
injector.

5. Thedevice of any one of claim 1 to 4, wherein the first mixer isa T tube.

6.  The device of any one of claims 1 to 5, wherein the mixture of the cell suspension and alkaline

solution flows through the first tube under a turbulent flow for a short time.

7.  The device of any one of claims 1 to 6, wherein the first tube has a diameter inferior to | cm
preferably between 2 and 8§ mm and more preferably around 6 mm, and a length of 1 to 10 m, and preferably
of 2to 6m.

8.  The device of any one of claims 1 to 7, wherein the mixture is subjected to the turbulent flow

during 1 to 10 sec, and preferably 2 to 5 sec, and more preferably 2.5 sec.

9.  The device of any one of claims 1 to 8, wherein the second tube is a coiled tubing capable of
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a first mxer or injector capable of injecting an
al kaline fluid in the opposite 5 direction of the cel
suspension; a first tube of small dianeter so as to
generate a turbulent flow wthin the m xture; a second
tube of a large dianeter so’as to generate a | am nar
floww thin the m xture; a second m xer or injector

geneuft'mg ailanjigac flowgp dllow cogtinboua leontdongf tiscdllatisecnlution and eclesngbeivg, and to

arwgst )g on the other end the m xture. 10 2. The

ensure LOMPIEECYAYSIS i m 1, wherein dianeter of the tubes and
injectors are selected to control the flow rates of
the m xtures within the turbulent and | am nar flows. 3.

10. THhke ¢rwige elangfone plzplaims 1 tr9, whergih ip@ipdfqﬁ pwiemous: eonpaci is befwaen 30 sec

far in tin r n uspen3|on

t02 ngugr{’geger{?oz}\y fi’ tdvee%tlhelg 6081 lggll%tlagecdi%fl ectt era%? Oﬂnfnﬁ?é &t kal i ne
solution. 4. The device of any one of claims 1 to 3,
wherein the first mxer or injector is an in-Iline mxer

11. ofhe doyjce ek ayy onoef ciimsrhie lae\\v/heef@ B¢ seapid tehschant digmefprrintgrior @ L om,
Mﬁﬁ% r
p1efela y 12 in(fe]ang?@ 1(1:1]{; t\&a&:ﬁ(ﬁ 5§.ln<§ V\%e rIe&ng l?rﬁ)he é)@ fe1a%ﬁerqgaﬂ6 % n, and a
hmﬁnﬁ5b39us@ﬂpﬁkmmyamduaBka|ne solution flows through
the first tube under a turbulent flow for a short tine.
25 7. The device of any one of claims 1 to 6, wherein
12. R BdvicS br g%e Biaﬁalﬁs ql't@@tvﬁx&eﬁl MeShitPhubd Bus la. EdMeter inferior to lem,
preferably between d 8 mn and nore preferably
preferahiyohgtvatere? th Ubmmamele alefe@.blg bdtwasti 5 t Stnon, 20 4 lengthdetereen 1 to 10 m and more
era of 2 to 6 in. 8 . The device of any one of
1mdd§ﬁﬁpﬁ@a§h¥%m7, wherein the mxture is subjected to the
turbulent flow 30 during 1 to 10 sec, and preferably 2
to 5 sec, and nore preferably 2.5 sec. 9. The device of
13. ale dswiee & amycneghislaims litg] Bwhegirtheseppnd mixerss enmfal if Weships agd in line
Q
with tﬁegwg %llg 4 %16&?(1 sﬁﬁgﬁg lasglo n% in ﬁlg plegpl (gl%g%i %;ﬂ piftic e ﬁﬂé‘ aLcl rp%%ms.
and cell suspension, and to ensure conplete cel
10, The device of any .one of clains 1 to
14, offe G ary 9% ChAE 1 A R T dide ek fopkmseion.
5to 2 mn, preferably between 1 min to 1 mn 30 sec,
and preferably of 1 mn 20 sec. 11. The device of any
15. odemeliodelf ailaaa'ngltht plaShﬁdS Iwineplasind-toheinme ce‘l}a,cbompﬁ&mg'@ﬂomlg the cells

o T B LR b S BFAA0 L v
the c@dWal a fBand GorMithinar 0, @ ehlﬁ’ﬁﬁ@dBatﬁié aZniktfre 3&med in @ithout substantial

preferably of 13 to 23 in.
agitation, wherein the cells mixture formed in (a) ﬂows from the means for turbulent flow into the means for

D:

Jaminar flow and (c) contacting the cells via a means for adding a second solution that neutralizes the lysing
solution, wherein the cells mixture incubated in (b) flows from the means for laminar flow into the

means for adding a second solution, and plasmids are released from the cells.

16. The method of claim 15, wherein the lysis solution is a solution containing a lysis agent selected

from the group consisting of an alkali, a detergent, an organic solvent, an enzyme and mixtures thereof.

17. The method of claim 15 or 16, further comprising at least two chromatography steps selected

among anion exchange chromatography, triplex affinity chromatography, and hydrophobic
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12. The device of any one of clains 1 to 11, wherein
the third tube has a dianeter inferior to 1cm
preferably between 2 to 10 nm nore preferably between
5to 8 mMm and a length between 1 to 10 in and nore
preferably between 2 to 4 in. 15 13. The device of any
one of clains 1 to 12, wherein the second m xer or
interagtigpebromatogspliyva Y shape and in line with the |ysed
cells to inject a solution resulting in the
precipitation of a genomic DNA RNA and proteins. 14.

18. Thiee flethbe ef efairdny, ARceRf the b@bMexchah@ hBom¥BE@phsy $r1plex affinity
oper abl y connected to a tank for f oment ati on. . A

chrompé@ga,@jlyoqmdrl@/[dgg@ph]g ulttﬁ@ctfgcpnacglhe?l@gogrp@m occur in that mder
pl asm d-containing cells, conprising a) flow ng the
cells via a neans for turbulent flowto rapidly mx a
19. cE&hd mathshdErimn7 witeckeinths Gstttiramatddigghy lpyigirmed &l gr&cededdy a lysate
then fl ow ng the cells via a neans for |amnar flow to
filtratigpy i t i ncubating a mixture formed in (&) without
substantial agitation, wherein the cells mxture
formed in (a) flows fromthe nmeans for turbulent flow
20. i Mheonethed méantesmf b, wheeam nizer fifst ohwommidgiep)y pofiraed iingretdded by
q ‘ﬁ% | s vHa a nmeans for adding a second sol ution that
CCHRUTAYY zes the 1ysing 25 sol ution, wherein the cells
m xture incubated in (b) flows fromthe neans for
lam nar flowinto the neans for adding a second
21. sbhameshnd ah dnpl agndidelagme 1 b edls édrthrrommpresmelal prior1gep of
ﬂoccus{ 2? he%rtlovaﬂ%gssﬁ I, ét?ens%iupo t%]t g oh g [gr% Pltett s t}nyou,ct;h a gep# f:i)lh?[?ng S a
group consi sting of an alkall, a detergent an organic

| vent, an enzyne and mixtures thereof 30 17. The
22. pZbnwerhin ol o 26 clgims1le), to 2y furtker cempiiings? Aglibimtionesign after the

graphy steps selected anong ani on exchange
hﬁc%ﬁﬁmﬁg E hy, triplex affinity chromatography, and

hydrophoblc 71 |nteract|on chronatography 18. The

hod .of, ¢ esrej ani on exchan
23 gﬁﬁ%m&tlw&r%tj gim B tsf@ ingipt q%ﬂﬂ%ﬂ@?é%@ﬁ%ﬁﬁﬂ%%m salt,
mﬁ&n%g@gggggwgu&nteractlon chronatography occur in that
or der . The nethod of claim 17, wherein the first

chromat ography perfornmed is preceded by a |ysate

20 1 1% PRRR Bt 2o pen s has S8 bt Ring Be toloving
steps:f | occul ate removal . 21. The nethod of any one of clains

15 to 20, further con§r|5|ng a prior step of
f hyestingithe slaipgiam thalasiichrymeteeraglylsispi on t hr ough a gri d

f 15 22. The
B R e N L L
C paisiEhd G aecdinéf diafiltatibonstgt @paiadtt edlink hidn cb@Bfions suitable for
chron% E @hy StF
controlling™the 1 buffer concentration and for stabilizing the pH of the final plasmid

DNA formulation.

25. The method according to any one of claims 15 to 23, wherein chromatography steps are
performed on solid support is any organic, inorganic or composite material, porous, super-porous or
non-porous, suitable for chromatographic separations, which is derivatised with poly(alkene

glycols), alkanes, alkenes, alkynes, arenes or other molecules that confer a hydrophobic character



23. The nethod of claim 22, wherein the diafiltration
step for reaching appropriate salt, buffer and pH
target values 20 24. The nmethod of claim?22 or 23,
wherein the diafiltration sf ep conprising the foll ow ng
steps: harvesting the sol utf®n fromthe [ ast
chromat ography step; performng a first diafiltration
to thestgprtagai nst Tri s/ NaCl buffer; 25 perform ng a second
diafiltration step against saline in conditions
suitable for controlling the final buffer

26. cmc %féﬂ{oat aceadag doff My of ahihd 25 ntg 3 ewpéwfhﬁtb‘fohéma %lltelactlon

plasm d DNA fornmul atlon 25. The méthod according t
chromgtpgraphp isshrrict qitrie a figed kpd 28in ewpanded tedchr omat ogr aphy
steps are 30 perforned on solid support is any
organic, inorganic or conposite material, porous,
super-porous or non-porous, suitable for
chr omat ogr aphi ¢ separations, which is derivatised with
pol y(al kene glycols), alkenes, alkenes, al kynes,
arenes or other nolecul es that confer a hydrophobic
character 72 to the support. 26. The nethod according
of any of clains 15 to 23, wherein hydrophobic
interaction chromatography is carried out in a fixed
bed or in expanded bed.



