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WD 2006/ 029908 PCT/ EP2005/ 010881 STABLE LI QUI D

FORMULATI ONS OF PLASM D DNA FI ELD OF THE | NVENTI ON The
present invention relates to plasnmd DNA |iquid
fvpé%kmgig%ns that are stable and where the 5 pplrgapbiosioloss:
stays un-degraded at +4C to roomtenperature for |ong
periods of tinme. Such fornulations are thus useful

for the storage of plasm d DNA used in research or in

pl asm d- based therapy, such as DNA vacci nes and gene

t herapy. BACKGROUND OF THE | NVENTI ON 10 Devel o rrents

in ol ecul arSTHRUEJJQUED EQRMULATIORSOF PLASMID DNA

pl asm d-based therapy, in particular the fields of
%@Wﬁj@}@w cggne therapy, may support effective
®ses. e prom sing nethod of
saf el The arskntififeptiani reletbsto diesniid ONAHiguid fororiatians detmee staglegnd where the
wyﬁ@ LiA- §eg+a§edva't P4°B hS3bkh & re forl 1642 ﬁ’odeL\thSS@h formulatlons are
ova

@;ps ysefiak fant %ﬂtor%%l;f pl%%dca}ls]gélpp an re%mll; gréa er C therapy, such as DNA
datifds end geftferlye. | Nsert ed. Exanpl es of DNA sequences of
interest that may be 15 introduced in mammalian cells

i ncl ude exogenous genes, functional genes, or nutant
BAGKSROURD QEAHE INVEHTEMes, RNAI or dsRNAi sequences,

ri bozZydyRSpmeARch hélQsRr lgl&BgyLbE&% duBgestltiou pl%&ﬁ’drblis&i, théal¥f) in partlcular the

R v P o S R R HEBBA i
ﬁkbtﬁ@astesifelyoind effanively .delPatng al ebrmalegepel it hires dellnisryvia plasmid DNA.
F'lglslnlud D %J'é’h:ﬁ/ % Jgﬁ%ﬁz&d &QLﬂe%Fléqmaﬁérﬁggﬁhﬁﬂo which a

sequence

pNémes@n@fofuetFrmg cprt bes irpaned. Diiseraples af (ON/o S‘iﬁiH%{‘F??a‘if e fhat may be
#loduodliig qiaﬁ&h@an(céﬁllﬁcldds efc@%hﬁ@hﬁbfuﬁctbﬁhl gdireﬁbr Mutant genes, antisense

variety o se states, but s
q“@“@ﬂ“é’éﬂﬁj nglc?sonl%ommées agé ﬁ-ﬁoel%r uses 1‘1 ﬁ'&:e%‘%ﬁeﬂ% ®NA vaccines
héam@d vivalningdctioh)Aor lirsthkemnqnnofmgrnmwcu]mﬁ[seage;n@gtog@f:f%s rel|a1p§ diseases, or
Ee? c(SnléE hqg‘ tgq'%%urﬂ@gceﬁ e ppléifﬁ?drlﬁ@A b&khs tphisating Qﬁ‘é}o@&yng copies of

ecu e can converted to inacti TS aceutical
(repmqrtqgiu PR sequenspd Thiss egr Bromyises ofousing Haspids @Xﬁ%@%&" ve p
fsedidits @Aplﬁﬂ%hsﬁerasle do ucd“n)adraﬂge Rf pisdasexitales, but Stopge basi ahesrged as a

and adi c conditi
LT RS ELERLD 3 e BAOTI Pl i
stricalat degmdad agd the atpersnied (Fe) tqp@lgmcrﬂ the mpleqds qap e Goyverted to inactive
?tfﬂng ?o:glerpﬂrogﬁnt RYRarR O oHRRNE |dhadkd Dxafatbn(dgents, e.g., hydrogen peroxide,

g@gqoalg;;i;dggidrggﬁ {'q%ﬁ:ag}.hﬁtt agq?gqnfljptg&ém%%ééﬁqn@n%mareaﬁ ions are responsible for
me&hkfauﬁ&ﬂdmhﬂbhw Bﬁrtlcmy,sﬁfegraonsxdmgh @atbvayanad Beputnetion and B-

STt S lasmid DNA

lwlgzrnéyﬂtr? es%q?@%elaaj%rl s grﬁ agrf w é:lg u‘g’I fopi'utgﬁlg%unf ied plasmi in
squeeus fainblgidbnpysing DhIArsgigm@@d@repJ@pemg!ﬂn% ﬁmugqeqt@mcgﬁversmns of the
@M!ektl{@@éd-&ﬁﬁlﬁr cech Bouble3FaRish Jap¥eoiied DRMAS b Yeldxed éneleatk @pen circular
I n_phosphate or Tris-buffered aqueous sol utions,

W@Fﬂ“mfhe phosphate or Tris buffer is present at a

concePlhsnad DYA i9fisualiycfomailaled imbhosiBarte lor Tospisied pgres selutions, wherein
%}h\gﬁ}{%ﬁm@ fsthubrd i$ P@seﬁ?& ol Gndfatiarat - QRd R Ve HES composmons are

ccur urln orage i1 n aqueous solution. The
b AR SRS PeSTRGRITR PES-A7i (P AOGF A PR BT 2951 Selion. These
BlatiiB ONA SonA0Rk Kaddtery podr @ramﬁty (buﬂh af arolindef4PC and +25°C. In particular, their
W|nM|onrate ar e Mer OO,

CERBERER (8 e Pohe G A2 R0 mheO@Pagpion proceses are
20061029908 PCT/EP2005/010881 2 usually nonitored by

nmeasur enents of supercoiled, open-circular, and |inear

DNA content, as well as
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by the rate of depurination, i.e., the accunul ation of

apurinic sites and by oxidation, i.e., 8-

hydr oxyguani ne formation over tinme. Long-term storage
0%Rhapg d DNA drug product thus results in pgg/Ep2005/010881
egradation reactions 5 that affect the stability of

the DNA. To overcone these problens, plasm ds DNA are

commonly |yophilized for stompage at tenperatures that

extend to roomtenperature, but then requiring

addi tional manipul ation steps of refornul ati ons and

malbrhmmtmdslnsm@ﬁurmts@ﬁﬁwwgﬁé’l’@rﬁfﬁﬂ?ﬂ enddinea DAoseatent, as well as

e Sdplr@afond ;8 ARV GeclirhMdtiod G WpSrinid sifth amarty didhtion, e, 8-
ects the quality, and performance, it is critical

ﬂ’%&%‘?@%%fc"[“ﬁ[é"’b“d ¥%¥s that occur over time during
St or agmg-ead soREE gl PdsinirBN A firup padwrk thuDlslts infrgany degradation reactions

E{% oaﬁl'egeth fstglgh o?ttl%r ?ﬂ %9 W&hﬁ ' MDNR §féx’h§ r}:@aanQE‘ ®NA ki) commonly

of age S the p ot
trawhllpad for plomage ‘ﬁft"“@ﬂa@ﬁﬁ gt fxmﬁ)&rg?r&-}egg)erlatgﬁgp% éhe{a FegHiring additiona

fh ipdidtioh Qﬁﬂbf RiFRAAbA a8d futthe rifk® Bf dof@minstidnsand/ot degmdations.
dlscovere

t hat 3ipcs an)gstrt]rg%/ﬁ)éeagqgg Li}ad Congﬁfl t I Bﬁ%bafrﬂgé%t% gﬁ%qﬂwﬁbmmw, it is

h&lmeﬁ ﬁﬁdwﬂs&h@ dagnages Ut deouriopan me durine s1atees @dmrﬂw #ipgs of plasmid DNA,
nd aﬂ Q{lth a cBMntx&rﬁQsﬁdu& g %m%%o?d’g@gﬁﬁlity of the plasmid DNA and
nspor

atio , mani tirons, and_distri utlons of
ﬁqfemmlameuex!ssdee fca@eramr%f&:fr%%“ 1o raENEMPHE S py
bef Orﬁesﬂﬁpﬂcaﬁlﬂmaﬁﬁ ﬁltuf &Edo@d‘ﬁﬁi fiovelt Ip@idswompasiioss for plasmid DNA that are

aﬁﬂ%}%@u%ﬁ?ﬁ{ﬂ"f 0 &T‘KF fhed or%& t# h,%stoaéoZn Hﬁlﬁér&fl:re 8 Mlong period of

tims,etauscfaciBradhg qﬁr@mt@n&pg@@mst ﬁgm@pb\ymnse algi dlstpli;pu@tgnag the DNA-based
%i g_r tﬁﬁx vﬂ&ﬁe%eﬁ@%ﬂaﬁﬁbef@%x%mﬁhﬁ b WEW&ﬁ\llrQﬁhrﬂkular, such
0]

bj ect of present conpo
Faria Grseret A 5t UCH BEBNRT I DT DN WP Pl Fesrch and
nggm.hxamsgd BerEpy0elg, if EeretivpppindDRp@Cdteur es up to +25C.
he present invention thus relates to a stable plasnmd
DNA |iquid storage conposition conprising a plasmd
DNA aSUMMARY OETHENINYESGA@NNnt ration up to 5mV] up to

4mV]lc RIfirdd BbjER ol breseht mv@ﬂtﬁ)h s d—b@mb&ttﬁﬁMr phedvingsplasmid DNA in a liquid

su |C|enttoma|nta|n eéf Ega‘%mdDNA
SormplaanTordenemerote eitims SLPRRIrSIPIN S Sy al | owi ng to
pr esermee plefet pivesion chubMélatesi toha atableméssotli PHE it epreecopomposition
| east % Mg, Jt@@lﬁM oru to 3ImM, or
SeprrP R e T o 38R0 6F)p Bl A1 0 e Bt (i
iagaiewp fogmMathaids puficienias maintalp tag pibihe Pigimid FNG GORGRC 1°a ‘H““ an
SheRdb R Bfowsri T frdekve @2 plaSRIBIDINASVIEG sapepdoaamoﬁtc@hlﬂat teaxl 8825, and a content
buffer solutlo off up to 2nmv

t
S Ppsmidsgpied %epvmia‘h‘t“aﬁ“ﬁ"‘“ 'Fgé}tf 5 dm?'Qs aid formul ation or
c o NpoThd lpmsenb atvewtiom aBo 2elates] tOBa Btablgrrigsmid BYAr gsicheteass composition
com r ing' AQ‘F‘%E%@\ a&)’nga glﬁffepQﬁthan atcbr?cs,lﬁraﬁﬂ df Qﬁto 2Hl\/!3£wﬁb)Em to maintain

gt asm ¢ Q o m e .3 from one
nhQ:nH ?fgalﬁ rgulatish of @’§'§’°S“E°I‘?a\’ﬁ‘w5%6p?e"r“ iééa‘i“ Ry 8‘ Vg

a5 BO1R 6F HAGvaRRs] tHeRS predaping Sikoptwemid BNA withvperingticoaadinigking rates of less
R dPber Faen HRAR AR ot AL B8 R R WAL found +25°C.

oSl t
conpr he mrgseat firivarsien isphlsiand & AT RTEh P Biid fomee compositon

chpuﬁifsmgra%akrgﬁ DA 348 2 b SMitidh fnfal cohctfatibriof AR tor P suffididntto maintain

ai.d formul ati on or cO b
BrapH o A SR TPUID PEMEPT SArp oL i ety 0.3 from one
2006/ 029908 PCT/ EP2005/ 010881 3 or both of these
val ues, thereby preserving the plasmd DNA with
depurination and nicking rates of |ess than 2% per
year when stored at around +4C and | ess than 2% per
nont h when stored at around +25C.
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The present invention further relates to a stable
plasm d DNA |iquid storage conposition conprising a
plasmi d DNA and a buffer solution in a concentration

Q@og@mgg@gm sufficient to maintain 5 the pHpef/epaiosioiosst
formul ati on or conposition between 7.0 and 7.5,

approximately +/- 0.3, thereby allowing to preserve
the plasmid DNA with depurinasi on and ni cking rates of
| ess than 1% per year when stored at around +4C and

| ess than 1% per nonth when sto

et pbthess il e thesgby preeerYipadBepiasmy ‘{ng i ﬁepi“%"“ﬂ""rf"é'? Agingyptes of less
RAERE per w@ whena®raddt d2\Ad #+47Candsiksa kHam 2% permonihrwhan sored 2 geound +25°C.

lpllJ?l f gd’l'eg a{lg,zrlrvtgthn(%g furﬁxgm!a Cf§ b{& sgatal)e F;?Jsﬁﬂlabﬂﬂ%q@ld storage composition

saipdsipge plésmgtpwam aé:ruﬁ‘gr splutipnin Heonpeniratiag ofaupkgqﬁm!grsuﬁglmcnt to maintain

&0 Fﬁ%f Qi fblﬂluﬁn&% E&IKHoElﬂ&d Heived 7. Mﬁldﬂg B%BMlﬁ-Hifefyl-Kt—loexlﬂ'leﬁhy allowing
ntaln

| t
WIPEEsSgve tgenalasml PTfA é‘?% :}?wrasﬁ%lﬁréarig:?\ ? O3k L] %JIBH k?@ ;%Qr vﬁ\en stored
RCRANdHAYarddest then 136 fs entth ivhersstrrddanaraunt s?ECone t o
pres %“OE'F h oqul% %ﬁg%mﬁlreﬁﬁ_cﬁ'nga hyd of'h &Qwﬁ{g ia@nﬂiﬁtl)m%h stable form

super resent i nvent| og rel at?i NA:
o storage Fyit wfmpps«@@equnﬁlgm@(%@mﬂmwurlﬁedasag’é’ Hf PP BEPNA; ()
Edttfhin Jsﬁwd%mrea Z;.d Ay laﬂme ONAGHE & biffer &ilutibeiaenakntraden of up to 2mM

d
e .

DOAPTheshatted @ecprding epthe presgntanveniion hllced osﬁnpte@r‘@fhlablqa@m Rlasmid DNA
%&R&t léag Sb%g%g%]ﬁgdggfn%gmmur ified sanple of plasmid
utionin a concent[{)ilats orb}% URA form in &
2mv| STHefAreses ftvention FRIAISTR P MefNg ObPICHVMerRAsTdS e Mg
uldicOfpdoiab e &fhpﬁ'atareﬁﬂdma +@°Caﬁld15(‘ﬂ witlagpurinaiioneh&higking rates of

?P%‘Pﬂ% {’G’F] g’r‘%ﬁ 506' abﬁﬁh l?yfe%rh %gﬂl)/gg(g%?e?anngg%u&ﬁeﬁ 'stple of plasmid
Doup i abmbising Spupifisisenele pinlasmid W andsobuiier sefutian ing cgneentration of

ﬂ?@%% ﬁ'lEireﬁ‘t § minthéh ﬂle ﬂﬁrﬂf%e%tﬂné‘ c&n;ﬁ)ﬁlﬂm 'ﬁtt\ff@ﬂ N&.2 anda8.S and/or
st orage COfT'pOSI tiron at te [ 2N (iiasmqu}NA at the
Fpprqulw{- H’ 3o PR 8t ogh ofERe rYF‘g?% ﬁ@ ¢l3t §'"%
Qé]@&di’%paemrenont h t o | ess than 2% per year, conpr | SI ng

Cloan ﬁ"ﬁgbresgﬂ%alemup Ial o g%s ﬁﬁmlll"%d ?1# pr:flLr@ﬁEblgsmIPHﬁA if b dtdble form in a

stefageliquilebmpdsition #ttemperwree ernmdaﬂ iR +%§°C ygh depusingt nicking rates of
Ei’éésf fhbP398 Br nfofth @l’&ﬂtﬂﬁh Q'Vut;hﬁyeﬁ)ﬁ'hdhfprlhhg?(lfpaﬁuﬁﬁglm’]@nﬁed sample of plasmid

npasi t1 on betwe
@)N:gx (i sambpiae Eﬁld 15151? ﬁ:l sgrr'np g%l%snvg]i)ldg §RJ ﬁ%ﬂu;{n m/ a concentration of
%h Qb i QM tstifeicipit as muathtddNeveapH tofi ghe soitingt cotipesisiop eieery 6.7 and 8 or

6 prmp mﬁaﬁ Q-’; qﬂ#@rﬁ h%ﬁhédéﬁ BFE)ESE r‘fgﬂu@t §l$d Elﬂ %rﬁ?ttmoﬂasﬁ’lfd DNA at the

eser vi I'n a stable formin a liquid
@dcgtﬁdiqmm@wfeat tenperatures around +4C to +25C with

depur rnwrésaﬁ uﬂ&ﬁhomfu&kdr Rilhtds & et of gregrving@lasrhid DNAY% petable form in

S an 1%
&I@Blglc?rp@mgorbaﬁ I;empfrgtaregé' d)é'gg to +?98W1th%%%%\naﬁ:% and nicking rates of less
i1 inpen gosthitel legthief 1%@erssawpp@msms3(lhermaanmu Hisd sanple of plasmid
kﬂﬂ.ﬁ; ?{:) cﬁl‘?u{nHitn i buﬁ’nﬁ@d G E%FEIE@M QNAQEd a bfet S1u2idiin a concentration of
tain I P resul ti

wﬁ@égtM ;ugip:egb{ov@@q{mq ths p‘% t-;le Ses%mra;/ Wposgt?ﬁrba%een go and 7.5 and/or

Jabproﬂmaetﬁ +BND, D i6m Qhe BObdh of thedeeamesy ahdiGE), storing tifel plqas)md DNA at the
storl 8%7 gggl asm d DNA at the selected tenperature.
8 PCTI EP2005/ 010881 4 According to the
con‘posn tion of plasm d DNA conprises a buffer solution
in a concentration of less than 5 MM or |ess than
4nM or |less than 3nM Preferably, the stable plasmd
DNA st or age '
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conposition conprises a buffer solution in a traces

level or in a very diluted concentration up to 2nV

and nore preferably between InMand 2mM Most
R{8LesARoYs t he buffer solution is present in @cgEp2005/010881
concentration | ess than 1nM between 250M and 1nM or

bet ween 400M and 1nM so as to maintain the pH of

said fornulation or conpositien between 6 and 9, or
between 6.2 and 8.5, preferably between 6.7 and 8,

and nost preferably between 7 and 7.5, and/o

appr @qu;ﬁfl@qothqomp@n@n of QWQNG rﬁ:gmprgps 3 eper stﬂutlt)rh inasoncentration

Jfddst!fhén 5 TIME of leddthe mfﬁsi {he 3 CRrEfeiablg, th@stxtblbeplasmid DNA storage
resent inventi

Gp‘fﬂtl’j’ﬂ Fg)npﬁﬁ?slafbugg s% l.xtg §lrﬁl atr%kﬁwet/?{qlﬁ’ e}cy]el'll'{’/ di u?ed c§$c?r{&apc91 up to 2mM,
dné \netires preferably riteeweem amMn@d&mM)ng;g pegferably/the mr solutlon is present in a
t%k%h liiBn !e@sn tha® nﬁi&t RlyB 25@&&@%5"1 &M Yor %%Jn' &ﬁ')@p}ﬁ' A8 MAE so as to

ave less than about 0.Q1 % h é % 6 8.5, preferabl
mairiein e RH 9 saidfpmpuission reampopitiep tﬁB’ﬁEﬂ $951%, Ff8'§‘i“ @A 8.5, preferably
REvake 6., aﬁ‘cDE] bR Tadiapreferablp déroeen|7ad 7.5 adocdpprasimgte) 1960.3 from any one
host 0@13 V?lenom c DNA contam nant. Preferred highly
BANTFY E6*pF 3% ds DNA have | ess than about 0.001%
host TheslablRigmprsitiom adcerding ot dresent frverdion fisapprticy gt useful for storing

ﬁﬁ B nﬂta.(?g@@ ?ﬁasnﬁg (t)nlllqu et }ﬁw(;v&,omvaéne!a af Eontalnﬁmﬂi;ﬁjélﬁfmdsm DNA, RNA,
N, %‘F gndgtoxiay S\‘ﬁ@]‘fgﬁs U?eldfplag'mgsoﬁ‘ggﬁe ('f§5 %ﬁA% ut%%% ‘host cell RNA

éohﬁmlrﬁhpdmﬂfoﬂlcﬁ@m %duo&m% hdst ceRiNteiromwhaminagAnd/oniag then about 0.01%

S th .a t t bo
hc:)sfS %e rﬁenﬁaa rl] BRIH tgmlgg'g h1£’l§l [!iunﬁEcP léﬂ(r)rg%%l?]lgAs tha\g less than about
@@mbﬁﬂmt BARNS Gmtwwarwd/ws}ﬁwthanaﬁr\’e!tﬂ’é}‘)l"éﬂ}"étcﬁe cPF"“t"h 8°“‘am‘“a"‘

RlaRs &84 thhr MR 0. 6071% ﬁstacen@&r{mct PlA nbﬁﬁﬂham QV@t prefebibdchighly purified

B 4 eve oo o SHBS ors  nl palaly ftlorJsg s s

06001 YShosgcetieprbisin comaminang i ang/orf lespiharg attoe 08&]174s hash F%‘u%omw DNA
éoa{ e}_'a}',urbul ent flowto rapidly mx a cell suspension

"RR T sol ution that | yses cells; and ‘i(’r-é’) a, lam RAT cmid DNA
F1 ow S8 phariobiestos scRresHG THETIPX sy BELRRG: ratsPvigg (agyebe plasmi
\Mpﬁm%bosnﬁﬁ lflﬁﬁtaﬁéd @k teﬁ@érﬁtﬁk loDup,to malr 21Q) cdrimslsmg &0 aistep of lysing cells

feaming POy lne' siPhiT B atfohi Reka veldi oM E‘E%Lz with a

sulidion hattly e cadiscind G1) at lammart fhm to mmtp@gupagnég 2 fripdurg n (a) without
%.ﬁst%?gll'b 1e4Bn, WhBRin Behikiur fhrived! *iﬁﬁ)%wb ﬁ'or(l li’r)e IuFbﬁleht&Tﬁkvﬁﬁtb the laminar

Bp\gvs\alﬁblp Epgnmlliy fq?tgghoqgﬁlgﬁ%u{ci Oyd'(;iglf oﬁ&ongtsg tlcgnf %at neutralizes the lysing
sdmlrneﬂ&h@gﬁmhyncﬁww paib)fthe hagnirtah Bowplists rﬂnefsew sglytion, so ]as to release
rel e (o]119]!

glamﬁ?sf @quséﬁ cre“% gg% S&l & Bitia o'gﬁghgp oﬁgmfﬁn% pii3fid DNA so

on i oncentrat
slebdeidc (B momhlmﬂgmndmuaﬁw R'ﬁ@ldpwwﬂq Hwffepsolytion Hg? concentration of up to

§:9W§gﬁ1c¥ehtoc9 nﬁﬁﬁa‘ﬁﬁﬁ@ 19 ofiREl rcguln@ﬂ!amf)&)uoﬁ bétvedA® dnB @, and (4) storing the
[asm d

ngﬁ | on at fa li%e#aéure of up to

E'B%m Dbig "E!“P‘@G‘ @ 1GIPEraNTTOt PR\O 8 also relates to a

met hoTheofresprit dpvantioncplsa reibtedioes plethedhpiiprEidAng & glabld plasmid DNA liquid
g ‘%ﬁ"gg{’ Cﬁor{ggrat §tté?1{p@1w%re f ug th gﬁ&?ﬁ?& uéo%pﬁfmé@? b Qtep of lysing cells

rsi Si ng
casrrpising flpwing F‘TG\EF'HQWP‘PEg e megns Rt E‘CPQ‘I?“‘(%‘) iy, el suspension
With l@lsblezmn that Q\est R11g; afd @) ¥ Iaffingr Ao & ﬂ)enﬁhlﬂﬁﬁhaﬁmgmmlxvurd formed in (a)

ell.s: d ' .
aétﬁ H)ftﬂ\élblbagﬁa}nﬁrbXv}erﬁ]n%%eurplgm?eg?%é lk?)i)(lgftlclg? Wovplﬁit'l%tg%?l@ﬁttfﬂw into the

substantial agitation, wherein the mxture forned in
(a) flows fromthe turbul ent flowinto the WO

2006/ 029908 PCT/ EP2005/010881 5 | am nar flow, and
optionally further conprising (c) a neans for adding a
second solution that neutralizes the |ysing solution,
the m xture incubated in (b) flowing fromthe neans
for lamnar flow
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into the neans for adding a second solution, so as to

rel ease plasmds DNA fromthe cells; (2) performng a

step of chronmat ography for purifying the plasnm d DNA
0;&% %gﬁg (3) performng a step 5 of diafi lplchiaipbd@Bo10881
d Ter exchange; (4) conbining said purified

plasnld DNA with a buffer solution in a concentration

of up to 2mM sufficient to naisntain the pH of the

resul ting conposition between 6 and 9; and (5)

filling vials with the plasmid DNA |iquid conpos

lamihass flow.i &g entionaly Mﬁmwn&é?}p%&ewofﬂf aqding’ a Rocbnd otusion. tha

B&@ﬁéﬁh@fyﬁn@foldﬁﬁn 723 ﬁlh@#étm&&’iéa in A0 QWi Fgmi the thkaps for laminar flow

nmet hod resent nventio buyf [
Wb nieanst é a s & WS i/ s% fas Eﬂ release dgl%mxﬁ %I\Wi 3 tlht;s cells; (2)
ﬁﬁﬁ&ﬁﬁg 4 9ép of chrarhatdgeepsy fohm,mlf)&gm plsgrmq RINA sq qqla@q;eti;r{ﬂ pegiprming a step

g\fe % {l{rﬂ%n Fcﬁ%ﬂ\ﬂuﬁgﬂ' S{c g{’l(%' ctmlﬂmmﬂgtsm@ ﬁﬁé@ﬁﬂdsﬁlﬁiSDﬂh&mth a buffer

on o uffer s

Sheion idelsarvention of up i M SUBFER FORATHINTS B § UF (g composidon

Géw&ﬁ Bfaﬁcﬂé aﬁw(wgﬁlllﬁg)vﬁm thelashii BN A0 ligfideconipbsitidpandwiaring the plasmid
ﬁtfeef er%aL‘%{' H’J& buffer solution is

BN@S‘@??POSI"H“ 8t 2 SEPEBHTS oL P eSs 't han 1m\/g bet ween

250M acedrdingMo tbe ipthodved rthel @@HnG inyention thes Buffeg spiytion is added to the

nﬁ’{\ﬂ% ﬁ&d“%éJ‘a%gBFbr@A 1§§E&cénﬂ'ﬁtmrl|oﬂés9ﬁmﬂ-§ M, of QP& 4thidnor less than

et ween f
BeM@esrdlyy tergetipd comariss e ﬂg‘ﬁ?‘@f &‘5’6?53‘W§§t‘§e‘€° BAteY soution or the
GddPiondn 8 h@ifer 8fhRioR X reenedijuted ]:encéhterlthupm 2mM, wdenang preferpidy between

MPR%IS ] @05 5! éef?/rabﬁ Ut L Gt %Mtls hﬁ-l PE&ﬁﬁﬁtmn less than 1mM,

S contal nin
IbbtwuemcﬂSO;fM) Y B v |o®hevagn39ppgbmd\)@g/bh(amg@m{a|nég] ]ﬂ-l of said formulation

' EQ&@QL.&‘S}F befhperen %Saﬁd loNor R6AR8L 6D 204 85) prefiably berseeh 6.7 and 8, and most

such gene thera )
SRDYBeper TN T S GC BXTHEY 57 QNP SRS ForeoF teseyaues.
vi al @Ok Bbje:g oatue \peeséni Mewamanh@l viphlaoitainipg stafies Blasmid DN liquid
esi gnat ed NV | PGOR, (BdeAtoH1ar BlabrRa bised@erapy, such as
g. B?"eaég'f ?Jcﬁvecpasse et“@agﬂ%é%"i“ﬁfé’ For the Fr -1 gene,
tda:atthqr@yoslélﬂmvacﬁm treatnment of peripheral |inb

I schegji, aiGlobidét Bch@decﬁ’thWeﬁtlon athevialabntaitihsepsided PO DNA is a

or PAD and critic ding for th
cpéﬂslgg sn%ﬂ Qa\lf%ﬁﬁ %@gs %?C(%iclaspnrgv earr§ %zl.n)ex rpﬁqggtéds%g@énco ing for the
frapth gene m&tnk ubeful tfretraieroy ¢fpperiphsral fimb \isshermia.fipghydigeperipheral arterial
a d ' ar 37, )%nd*%ﬂh&bl‘(ﬂq@g&e&.ﬁ%ﬂ[ﬁ he deSCH ption, or

ractice of the
obj ectAg;ldnapml Qmpgnap g@gnt@es ¢fijhe 5nyﬁ9g?ﬁ ‘1‘% t%?ﬁl-bxg pgn in the description

r Akt 38hs 24 iRpdraiin @6 obyousfrain sheafescribiion, &l reayen leamahby practice of the
conbi natjons particul ar| 0 t B £ th
P e DR P B el o
gesiena kndiesibinatiots mriicalery foled Peflin bowrrepdadeiaimt-ed

descripLi o, alfd%rsﬁ?%eml b%Ehyth@fbdegsme kool auwlpam yhd amgfolioveng detailed
not restrictive o

the inve

cdleBSRTRY AU PYEMIRIANS A FRyRIanalRpy; 90 af e Pﬁdﬁ&ﬁ@‘feg}? g’iﬁ "‘mﬁm gp‘”a‘"’ed The
C&E@ﬁﬁafwﬁg&irammmmmam intcsposaed dn dridcanstiwis,a paft IOG%‘E rseané* cat:l:::: illustrate

evera ) EP¥e IS Bx Wiri rinciples
tﬁéer‘a(??(b,?d?“? “?soogﬁeé@ﬁg%n% %(e{l’\‘éxZ»IVian i ﬂdémrglt'%m pl es Fo prinew
tdsfehmmml on. WD 2006/ 029908 PCT/ EP2005/ 010881 6

BRI EF DESCRI PTION OF THE FIGURES Figure 1 is a
schemati c of the apparatus that nay be used for
conti nuous node cell lysis of the invention. Figure 2
is a schematic of the mxer M in the continuous cell
| ysi s appar at us.
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5 Figure 3 is a table conmparing purification yields in

terms of gDNA, RNA, proteins, endotoxin contam nant

u5| ng a single step of anion exchange chromatography
%06/ boog tWo-step nethod with a step of ani'@f)EPZOUS/MOSS]

e ange chromat ography in conbination with triple

hellx affinity chromatography (THAC), and a

three-step nethod conprising a step of anion exchange

chromatography, a step tri pI e helix affinity

chroma r and a ste dr ophobi c interaction

chr onﬁRﬁg"%&&u?HQﬁoﬁ' El i nati on ND means not

det ectigghe:1 id HWhRAS bit the/dppatatad tRdt Yay Belsed ot dvatitiousfrhagie cadl lysis of the

4 is a table conparing various nmethods of separating

HNEBUri fyi ng plasmid DNA, such ani on- exchange
¢ hr onBiga2apdeghemARC)f thelmyighr dd\imtbe tdntivuodnet ysis apprratyby

(HAC) gy gl?%qrz?ﬁ’gg[@ L Gmpakitl ﬁl‘i‘lﬂ&&lbrpﬂe &hh %ﬁ; &%bﬂﬂhRN(AHLr@ems, endotoxin
revers hase chr omato rap EH:gRPC

@WW@P‘&E Ripele mf anipty 7xﬁlpaé [opng og]a[fhiy iAJf.@)Xor a two-step method with a
Gp QH&I\[&G etBitige CHEbINGgrathe e catibinatiorc @bimipdd hain, aflnity dhiveratography

(A e S St it el S8 b bl KGR My eRHH Y stp wipe
nlow aﬁleﬂ hlspreatvgrapND andh at stdep%br@@hvhl@wtwﬁgn chrgmgtgeraphy (HIC) in

%(atllbﬁ:ﬁb 3B ROdRketed™ 'leeﬁﬁtlv’i}ﬁalﬁ[}dca'ﬁﬁeM gr aphs
ow ng depurination and nicki n r.at es., fo{i i. lasmld NA, such
open Figpreds 3 {2l CORRA 178 ‘PBP‘H)"’“B'P of EPRPUR AP W PERiS ISP
ahlod'%ﬁimgd’l detrimiatdephy(AEC) Q@irckyyratite Ficlyomasgréphy aﬁﬂ*@B hydrophobic
(u?t%'? r ap&ror%a?c?ﬂ 59 Hﬁgj“ ',-JJ,@JS d?ﬂ @m%hn%%r%yr "(‘m 51ze exclusion

circular plasmd Torn of
phtam#pgtanbm@@méel hejix affpiCohseroptossiehy GHAG e orslocoaz?y@*w" and the

[ettiol hdch@fg 1o thd ?-Es@htdn»@’?%nf}&&dﬁﬁ krbrn@ Of Qualite e{me ;surtfneatnpuasn?d DNA are
means a Gonposition .conprisi.n nt amount o

proyided be ofot ﬂet‘fcﬁﬁdglﬂf’ é?'ﬁS'Bth%f'ﬁg'céI"hghOds DNA present

i N anFefufes GiAciud Shwe gtapliscshowisg déparimatigreandotickingBatgy (formation of open
lrclﬁar Hﬂsnp g? %g df tt}% ?ag%d Jfbréﬁit g85e arIdh%‘@ﬁVu}ﬂB 9@3&95

acc or age asmd for nul

a for Mighees |Génaqdrﬁt arﬁwpwéhaglggj defpapnag?rbprggrgc n&grppﬁtaon of open
[AWAu1dr Bladini8 bR} oF te@abmidOINA woigl ape25PO il 6T for ayeto HET daye

use as such for research or plasm d-based therapy.

Storage tine nay be as |long as several nonths, | year,
Defienioss 10 years, 15 years, or up to 20 years at

E enpe ﬁ’fﬁ%ﬁﬁﬁ %l\eraiglglﬁl!afuBrpgp cdmposkioh ficania &oﬂ-ﬁesufoﬁ @6ﬁ1pnsmg an efficient amount
enperat ure

fabp Ig%pr@rfor@gh%qggqrf? lp@%ﬁlﬁ%&ﬁstsp%%larg prﬁgm%ﬂc"ieﬂ\woum for use in research
f @ pRshidbisethérhyy] subtes g&eplfemppmtmmmacéms uper coi | ed

dou bl Sta?’ts rﬂ%‘nag? Bal\slﬁ-u& bngt foﬁ%ﬁﬁcgn rr§e da itoFﬁlla‘ilgthtqﬁJy ﬂa%eﬁgor storage of

inth pen-circ near plasmd A
StiaipldeDNpA insrstablle B frdongupbriach ofiniscelereyie & aychiierasseareh or plasmid-based

39%9%&&&%&%%& & 15 9 kA&l hontBblA yehr9yeaR AR years, 15 years, or up to 20
epufi nation and_nic Cng quézlgrs ormation )of open

c‘rie?’éEFI‘%{?PeBP’&‘s’ﬁ'igB P'Brsj B WEH‘"%B%%%?

2006/ @RR0A8, RGIbEPRRHTE] ADOS Sbrmulation of l‘l:ommmogtamaw agplasmid DNA
& t 8&%; the reminder bein

ng !a?grgtlhlltﬁissa Jn%bgglloé cﬁ’sﬁfeg oﬁﬁ?b%ﬁﬂgf%qﬁ gflellt;khs g

heﬂlélfmﬂfmeﬂh@&%“éinﬂﬂﬁtf@i@f‘id‘bn conpri sing plasmid DNA

t hat hassamecm@mdl R fdgrﬂtfﬁﬁfd)d herkifidfiengeanad emnppfitmramprisingpfasmid DNA

en circul ar 0 %

P Rl R B30l a5 53 8 v AR RS a5 per

stored at +5C. More preferably is a stable 5 pl asm d

DNA fornul ati on herei nafter neans a conposition

conprising plasm d DNA that has




10

15

20

25

30

depuri nation and nicking rases (formation of open

circular plasmd form) of less than 1% per nonth when
stored at +25C and | ess than 1% per year when stored
alyoabg0%0sdi C Means relating to or containi NYp@iIEP2005/010881
acid; having a pH of less than 7. Al kaline neans

relating to or containing an al kali or base; having a

pH greater than 7. 10 Conti nupus neans not

interrupted, having no interruption. Genom c DNA

(shortened as gDNA) neans a DNA that is derived fro

Frondyhen |swcfd|ah+%§°c @nd bpothane PERYRh Yhen 1105 #Hears Pf?f%'ab‘% a stable

tp}éaﬁldqﬁmlﬁmmaﬁoﬁ h&kh&&mmnssslcumpdamombmpnsmg Migimich DNA that has
eac artic

t
Fslgquflp o andlrgcﬁ(ﬂgggtfs &?@gt}?g hée%ccl Iuga? p gfml %ra'lbJ %ssetgﬁ %ﬁ per month
vherc gtared off +258(0 hndl lgssitlan 2V pertyear rwhiey stprad) at tﬂ”@r Momecprqfﬁ@vly is a stable
faﬁdgﬁggﬂa M%Bﬁ anrcﬁkﬁrfrﬁémhs YehinpRRigh Qbm@mRine FIRERS @m that has

ch1s in ered sol ution ga .
Semypiatie aﬁﬁ)"iT@ﬂgd&%(fW@éPWPﬁé’%ﬂlﬁ%@Hﬁmﬂg?'%@ of eks hian 1% per morth
Sk $téredat G25IC amasag.aa 1%»&|ya@ whgesidred al y$CNg agent s

i ncl ude, . for ex | t

ol verrds M iDe s S S RLARY e RRERINE

| ysi s Ablireanehrs relaing torms congpining Bea&dl oriyasqcravipg a@*haraﬁerﬁ*rae M
host @F*t’nﬁous %Qan@ﬁ&iturt?}ub%@ %a\lu% 3Bi@rupgons ol Ut i on)

neutral or to cause (an acid or bage/a kallémé) st
under §6nomife BNAahortsier g% DR mipns 4 Pﬁﬁ ffgp or existing in a
shidRbdeimeg Whi ch neutralizes a solution brings the pH

of th soI tion o} hich each particl
or ef 0B B ks Ghe By de BEA I Chosbu BN sy Bt i wpicn cach parice
tnieexes in p diesptioppataljel toNwewy o#tidh fluid is a fluid in which

shear | gdafeGfans tﬁe REERO prohREEdy th@prbde@ df@l:lDl%:I Yh@ feifl lySing refers to the
erpen

d 2 to,th
e chAPbON B U L?‘@(%ﬁ?’kﬁ?@“&ﬁ% B i o peisg pqyion e ol
Euspepioss thafugiNehwinital aeatdidnuisdisg 4 sditiod gontaigjog ddJysingdagent. Lysmg agents
9%%56@?(“ emwel\ﬁﬁ\étllo&lt lnlgl a#aﬁms {i\tsfinH' ft?zr}]'hgs Wi &-@Te%eeﬂibodlment the

t1ess i on e velocity
dYS@fdif eails isdpme t"p@leﬁsé wmctmsa\ldsfremthﬂ% c&¥f-ane of shear.

Non- Newakthzed Mo frhaké @6 sdlitdon) Adutrkl ot eto a:amel(hn aeid ion dake/alkali) to undergo
\é%f?t %Jtig% ol%@t?xs FeErﬁ“vqtc %%F.ra atfsl) uetlgl%‘fihlc negt?%l Pés%égl'uth? bnn%s. the pH of the
36lutiet to &Pl dowserah dndlawdi rrefgratdyp evounded pr maredpreferably closer to 7 than
;Dlrg,ﬁuggpendent viscosity fluids. Plasm d DNA neans a

cel lul ar_incl usion conS|st|ng of a rin

t hat MNewiopign fuid i Swiddp Wﬁlc W?Prcweﬁﬂ%/ PIRBRFional the ve% gradient and
GRfperdidulat Yo d%yloﬁ@he’ir n(!‘ﬁe edi?dﬁ@&ff(mdpoﬁbb%hfyr oWt as the viscosity.

| pl asm d DNA can
ei’lrg‘g'Bplﬁsegg]ﬁV"?%"r%l%f'é? da %{\ﬁmssuch as cut,
pr ocedeediewionian fuithésra fl‘rmdﬂnpmt‘atsw ftegysris oft pepportional solely to the velocity
1e91hs[nv\%g-g&ﬁﬁhl sﬁ@ bitsfban gNmf RéwtSri g MliR . ma3 Myt 1ks a well defined
or an

006/ 02 PCT/ /01088
fscosy.c REUNEY PP Ssaegﬂ?da AR, s BREEo, ier ppagf s (heving
[BN%wsscuﬁarmﬁmloppmm,rmdnrmixubpendermvns@bnasﬁmu DNA,
lineag, W@Hgé}g%sﬂll fﬁhQ %on BlisThd O £riRg Pﬂﬁﬂﬂdthat is not a

pl asm res constructi on

hesmesoms, Whigh rn%yérambwpawwﬁ hgwiae ¢ pervRfREstoNS Et" frggment inserted into
NP &€ ibed heréih, Pisi@, DM cdrrdiorbatafy SorivVienpladmid BiA, &ish ds cut, processed, or
it ThrPRRP LA RYoBRE BIR0 P PP A5 L85 o o
(Bi mboi m and Doly, Nucleic Acids Research 7:1513

(1979)), can
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be used to initially isolate plasm d DNA for |ater

processi ng through sone aspects of the invention and

can be contrasted with the highly purified sanples

g;oo%g %gromthe nmet hods of the invention. pcT/EP2005/010881
era the formof the plasmd DNA is, or at

| east is after preparation by the purification nethod

of the invention, substantiagly closed circular form

pl asm d DNA, or about 80% 85% 90% 95% or nore 10

t han about 99%cl osed circular formp %tﬂd DNA. . asmid DNA,

cothhimstipraeh vighey cirele Rlasyid PYA} @WW&‘F@HFW Ao SURFeplse plas

c@fplaBhRDNAG 11 hdMveli eﬂﬁa):arq;&mmb ©NpY, £fiaingledirindedyptanpid DNA. Procedures for

tl{eﬂgﬂ%?tgﬁ utnloé:feﬂssaug g g#\h %Psen eg‘cr:g?dg }nb F1afiHs rr%?{l 3 !éc\fﬁr Cloning, A
Likeste§ Maeyal,t2deCalih Spring dtadhor b@hra@naﬁess [5193% A P'BNN‘ f?ﬁz?y'"‘“‘ prep of
ppa?mld A@Evgﬁ‘ d T fiE o Eﬁ?ﬁﬁ&&%ﬁd 16619 IRUGIGR ARids RBsE&CH DISTE (1979)), can

and substanti al |

. bgggd #(Eldltiﬂlb’rlpﬁgate plasmidpNp i gg)cea ng tﬁr@uggn sglg%%i)ecgoof fhe invention and

chrmke Rériuaited: With tHerHighly punified) saneplee rpsodiad tfiven (hagusthods off thg invention.
f | )g}h%:f?{?lc%g% ! l{ambj bﬂ;ﬁx erlr, Loy le'éﬁ?s%ﬁérgzreparjaﬁ&l% { $he Brfification method of

he action
tnmrmnudnt subdtaptially clopl citotias ormplasmie ﬁ’é"‘f PiaRr 0% &Ky %‘?J §5%, or more

{néﬂ%b&& SRL cibsid Q%Llwﬁgplasﬁmﬂﬁm Cmtemaveﬂyf bbperesitey c@ﬁlently closed form

SIS I ecl tation
of m@smlﬁ N (SEP cm H"Féﬁf‘?g umqme iﬁﬁggeuing nﬁtgi)chS\gﬁeéer 12 g1§¥ ﬁedmore effective
thaﬁ%ﬁ@dpﬁﬂtﬂtﬂﬂr, lingaf) oDiNditimericafottrar Theméird, thgmugmgqeml grqqie plagmid DNA
xmyé)g #F?lat% o Iorb SI&[] atead f&o r%é & . &% orthsSf? |pl§§n%3| arfd‘%[xli'ﬁaﬁtﬁally comprise one or

asm d DNA are al so
rkcrre)daswdlfortrhe art. A ‘contam nating inpurity” is any

S UbStF@pﬁ@szésCHﬁtmr&Eht lifverti®n @Q&brheﬁbvﬁrfg BRpao dieeassing of a liquid at a
S glulgrzﬂeouq rpt%\;}edl?e?s?ﬁera rrnpx(gn thrg?qh them értdsu?aﬁy B)pt‘gl: %@n oftilﬁxmp It should

hQted @@t the IBMNAate throogh tasmochlrlghd@mdm af@pmhb?fﬁ@@ﬁbﬁf ]é(sw., precipitation .
Q@Ie«r%and/or host cell RNA It is underst ood t hat what

%r can be considered a conta Lty ., .
can dﬁlpémljs Sickefcand Grefagsdt’ ONA (HRA7E Il?[]q% 8?1' sggmf‘ﬂd}/ Supercoiled

bﬂquﬁ ke wRl %n&&s@dbﬂ |nCﬁ|G art An des@riving i aaicilarg isplatpd: form pf plasmld DNA.

t ceI L de ved Le. |t may or
ﬁﬁ‘ﬁr fﬁwn'géﬁﬁ“%gg “83 ko i ?{/n! "I'sol atin ot
“purii y¢ongmmurfg| 1msunt£'omrﬁsbﬁsan€%f€mh whigh g esﬁ%‘a’ﬁ geparate, or isolate,

@g qﬁ?ﬁaﬂ V\% nﬁ;ﬂ% ﬁ'l%ieﬁ gﬁ?ﬁ%ﬁw Brfkedft6, a8t @EINEbteins, endotoxin, host cell

One n
Dbhfmijch @@h@n@@n@kD% g7 gepqnic BY Eﬁ‘aﬁ)b @ENRSIb Uhdeks@loh Yhat what is
Mah bi 6RLERA doftaRinging Giaghriyemne ddfpendemehet @niss in whlch the methods of the

‘essenti al | ! Endackll B@Red Be., it may or
HEeen %Wﬁw Br &?“gﬁi’“arbanq n‘ﬁér("égtqﬁy gynnogg 99% pur cor
fagsot bé a loorehimpuelit s, or possessing | ess than 5% and
pref er al £5¢ ﬂ;mZS/ B (SLdhod3 LA\ WBkans enrichment of the first

03B Eopraa s "

2006/ 9 Phar mace "EXffits of desired
EpuppoRet Hep PEEOMBINER wg&%}aw rgrB%o m?is IM ilﬁ'g'{)ung EXiéfits of desire
Gﬂi?ﬁrabtaiﬁablm:uﬂﬁdaﬁoxtdwprowd;bbmlnS% and preferabl y no

m)r € Iha h%ysLm&%?%e@L d%éﬂlﬁbﬁfﬁe@oﬂpgmﬁ& 2s a'&NC bssaand preferably
el l described i s a

areaiehfiny R SAHcpuesp freh ?fr?gmﬁ’i"@ﬂ’?FW’ﬁﬂﬁs?sf'P% Ssﬁ\‘“gérﬁ grdpgpferably less than
3 cohampagential ly free of contam nants and thus is
pharmaceuti cal grade DNA. The plasm d DNA produced 5

and isolated by the nethod of the invention contains

very low levels, i.e.. part per mllions (ppm of

contam nati ng chronosonal DNA, RNA, protein, and

endot oxi ns, and contains nostly closed circul ar
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formplasm d DNA. The plasm d DNA produced accordi ng
to the invention is of sufficient purity for wuse in
research and pl asm d-based therapy, and optionally for

W&,ﬁb%gl cal trial material and human genepd¥Er2013y010881
experinments and clinical tri aI s. 10 A "pharmaceuti cal

- grade plasm d DNA conposition"” of the invention is one

that is produced by a nmethod of the invention and/or
is a conposition having at | east one of the purity
| evel s defined below as a "pharnmaceuti cal

rade .
pl asPhapmappytical gadePNA ascge(}'ned éerelﬂ EX Hgéé’[ﬁpia"&%ﬂ“%@t EQpjgins no more than
abBuBSATafkd %my AETIAGS kHah SHAUL 1% ifeel]ulan vanitoheds, sush @ feelbmembranes.

uri l.ev t.
Ipd en%\?/? |:sowgt§odagfy pr%dﬁ{%tlj id éﬁ{lé@’g ghl& §g§tﬁd plasmld dDNA that is
edsbatiailyf foee tﬁ)cmtthm,ntslaeésémt hahammmcalcgrm%%bﬂh r'l‘bmlmpNorproduced
a on@ﬁ&?b ?fq.];né ﬁ%tu;m&alﬂp%}t 10W- 1VER H,(Haﬁ?lp& millions (ppm) of

nt exanp han ab
cﬁﬁ%mgg)ﬁﬁ?m@?mﬁ MAE]‘ME'&@ Fg&)gox;[nh gﬂc? &088515 nBst% closed circular
pREmRINGIOA OPhe Iﬁ&sm:ﬁ’fm-fmﬁtﬁldédl @akdigy mde inyhtimris of soifleient purity for

efer cont L5 i o ARSAERnd h
'“é’@%‘?‘l ﬁd sp "t zﬁ‘a B“cggg’% lgjmglg%%ﬁg‘%{]%t ein Hme
gmnhmwmmmemmddmlc@ml e | ess than about 0.001%

chr oppspIRkceRicalFRAAL id BNA @ sltféﬁ’softthb’ﬂiﬂve%bﬂuh ofk that is produced
EU/ ndot oXI ns. re r ef er.abl nt ai

by e Gmhe CPVERSOT 889 1t FOFIRBYY W%E'r at éeé'!% one 0%&2}@5\@& defined
bkl s b hﬂﬁmﬁb@ﬁta! @rawa‘sﬁﬁqcmm &i Mreferabiy, atr’r‘phﬂarmceut@ﬂ gfade plasmid DNA

cgl)éﬁogﬁ]lo 06%1'& inve d;ﬂ:ﬁ”s &Q?Hﬁtﬁ %‘v@ QA0 W&tmﬁﬂm th&3€ identified below as a

enao
hmnacelpncéf&aqdp elasmith &Nﬂﬁ’a’cf@mx%@% o HE% e % ag'mmmg’ or genomic

SO0 LA s |t€a§SaH3&aﬁloﬁb Qteir? .cORMARH, CRT foresampiel fesy than about 0.01%
nom c_ DNA an, ss_t ej
Sencs P A B 0 ORSATRE A

3 EmNeO preferably cgemlnsmss: thDRoat P01 % skromesgmal apgrgemig DNA and less than
'E% A ?the%éoﬁ&g g & forleRarld 5N AN BB DQ)'QJI% léﬁr'ohysomal or genomic
PeVel's are i1nc

er t he defi .
D ansiiess thae alppy Cb]aEU@lBéB‘@m’%F - More Bre%mkiyclé %lbag]s ass Mcdgﬁm 0.0001%
dhtbndoltRal QRIS DNATan€ REY tRdnrebéud 060D | exoprpein emtmmjaet; pr foriexample less

f o N}éﬂﬁ@v %lgq%gtrgl?aé grgq??homl gﬂqsh@gss%ﬁ abél ﬁqlﬁﬂ/rﬂééddélﬁxms Most

erapl es. | evel s of
pr#fémrxsnmeeumr ggém BNACPIBIN, corteias fesh Hoe @R%Q 0pJORY% chromosomal or

%m EioNA &l ?é thdd &&Rtm&wsae&r&mmm Catl thr éxamplel less than about

uctlon 0 [asm d or. ot t fr
Q90 ehpmessrEb AT BrSEiss DNASE VBt Py AR B éﬁ’}“g éridbxins.  Other

co%lﬁﬁ\ﬁtmﬂé?Gﬁ#ﬁd’lﬁyﬂhve{}raaﬂ:ﬁclm:ledliiﬁdcdthE)BHﬂhmoa 6 koumecithé plragmageutical grade

@ﬁgﬂ%@m «%@09? gr‘acita}: gjﬁh%w@}nsgﬁ%ﬁi g%&g%‘rﬁ&ehﬁ Hé%irenﬂ'f)r any particular

wsg, Imbring @ imgorafinatipr} tzeatmients, RGOS EHPNS) %;géhe@pw@ el Ilﬁ\.rg:ls romosomal
SENehor BB R! rR]@f( Qhddhdrin§ erﬁrﬁéfh R 16 confiinfisant® froiBliecell-based product:on of

precisely, ceu cal adei\_ CDI asm d DNA" herein
RaidR Qiero “a% T ths R ?1'5 °E8nt ai ns 1 ess than

aboutmét &&féﬁabl@,r“?hm&ewthd igrade P@iI4 DHAYs defined hestin o5 o [NA preparation
5 301028000 LRAg Pér 100 mg of

R ) GRS Rt e

QWEA“U ]?5%‘# O iHNHRN: ’BwEW“th“"a'ﬁ%r onosonal

DNA of1s8in ﬁmecprmety, h&harammutgraaalpmagmadmm begein darDRadn a DNA

I t %
L e o

| ess than 0.0001% or preferably | ess than O 00002% 5
(< 0.00002% i.e. < 0.00002 ng per 100 ng of plasmd
DNA) of RNA contam nants. "Pharmaceutical grade

pl asm d DNA" can al so nean a DNA preparation that
contains |ess
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t han about 0.0001 % and nost preferably | ess than

0. 00005% (< 0.00005% i.e. < 0.00005 ng per 100 ng of
plasm d DNA) of protein contaninants. "Pharmaceutical
WorH6sd3bagm d DNA" can al so nmean a DNA prepar@tT/Er05/010881
that contains less than 10 0.1 EU ng endot oxins. The

Phar maceutical grade plasm d DNA neans herein a DNA
preparation that is preferablig, predom nantly

circular in form and nore precisely DNA that contai ns

nore than 80% 85% 90% 95% or ret .

ot prefstatly disp dhan 3P00B%F HIORIH4 | g0 0By E?E@"a@f) é’?ﬂ’s° Pi”m“’ DNA} of

cﬁoﬁ&%@d}m@&fgewmm@n of tubing, wherein a T-shape is
ZSL?F S’ﬂ’?"éfﬁ“ﬂ%‘ g?tlemﬁs Ae’%gn é?s].co r&ewl) 4 Bﬂf\%e%%&tﬁ)q tﬂapco‘hﬁﬁlg less than

n one .
abauntaD 16, cbr tess tme)aioemanavrefeca@mhsg ters DO9AY, oREFIeTatis s TR 0.00002%

L AT
(% ggﬁ;o%%fg{) B éﬁbég%‘mg pRuGY T(Q&fep&smam) bhreNA Eoﬁfﬁanjlﬁbhﬁ

. [ ients a
1 ow Bhaamacqutisah e@dreplasmiq RNAZ % alsprmean 3 ?NIA %repﬁraH?n ?lﬁt Cdhtains less
18 Ab&RA 0.6008%, and Mtbst padﬁmlﬁﬁbssttlim 0A0B05Yh (< M(}Q@Oﬁ@ & €190800§gng per 100

ul t flow nmeans irregul ar
%ﬁa{ﬁfﬂ' Frgfqi‘“getrpg‘ﬁm?fu' a a§$t| cles in directions less than
t r an&Rtemmeeutical ghds PlEBIdRNASces P BN ¢ RNARIERAranqndlt cqujpins less
N SR g,;hgtoyﬁ jocity at a given point varies erratically

t d ct, Vi
oG B Al T A 85008, 50 s
RS AnhAt EPRHCRN BoFinOidd Gord piisciselVEINA | @M corBpingHeors thar 80V, 85%, 90%,
s{sﬂo‘;{?rm' 0 rs%lg U Eidsel Oirdd |2 ﬁlMDNJAqu d formul ations

e an er et | asm d
un- ddgmbecrefirsde a Tobaprd eaRfBraion P‘é upigg eIy %@pqy IS formed by a single

61&@3&' tu§H§ E}‘eﬁédQ§ ma{jco ratibi0 6 Rdrathbrose pm:e ofaltfmsqombmwbto create that
are thus usef e storage A 1 tube may be used
WE@%‘&PI“% ,The T4 %'E'S andR s apf/l,%; gﬁ%: 58 gene th her ;‘E)S/y q
@mm@wmm ﬂmsccarr flangpctt itotoneofiihecasmnel ﬂpen it 3t gif comter area, an
ﬁxﬁ?ﬂtﬂgbl e ﬁk%?%c%%ﬁhﬂ%eﬁgeﬂ or age conpositi on 30
a buffer sol utlg to the

conc&whuh:tlﬁ fbw mgsns igegavrandam mprion ot JH pEEPes i difeg '°"§ n’?ﬂl)lsverse
QlectitR dr he2h8M fidvatin @hich GibivElbdity @nid given poit maris nretnbreély i-magnitude and
sai d conposition between 6 and 9, and the conposition

i ses predom nant supercoiled formof plasm d DNA
at t evigeeladiv refess ta fludriiviagbatoviscpssand elgic BEREEISY|  nont hs,
1 year 2 years, 3 years, 4, years, 5 years, and up to

years. WO 2006/ 029908 P B 005/010881 11 A
BE%MQPEWW@E% W%“Tiﬁ g predom nantly

su pe rmlp}eean faodntiorrelaged @phabroid EDpiduiidermulatios dhatare s a9f where the
§§iﬂ‘ %?yé]gé—ﬂg | ﬂ%gae 4 &k %Hlp%%tgﬂlfé}sawb opﬁme';IISthm’asmld DNA

aroun Y or around. 95% t
mrmﬁlarcabd)r)commmgn;m@sme@ﬁ fog the storagg of pB.fngg 4 Tﬁz{?&m% plasmid-based

hf egy[ﬂg}a QDREA vagiRer 00| | ed or closed circul ar
Alternativ I S n
for pﬁ‘&??ﬁ"@ tBN!B\e pegsen} Greamy &ble ?‘a&%ﬁ lﬁlggﬂgaafa ér%&hé% composition

anﬁﬂﬂsiﬁﬁ a plain€ié DA ahdasisuffeh@hmm/bipépﬂcmtl% \up 1,5 M 02 4p b9 4mM, or up 10
,Qt L&g#@w':ﬁa%% cLeph gr?amftaﬂ'l'tﬁéjﬂ)}%ﬂ sﬁlB c@ﬁ;ﬁ)ﬂﬁﬁh b&gvetr% and 9, and the

I nvention t us 9
amupoa:tlmewymdwﬁ areiemits 1roale (T GhAGTI,PRA A I g mround 4°C to
'zﬁ"caf& QNGE MRS, 11 GBar, 2Yekrf) 3 y2aryH yddrd, i5yeazs tndtup tavHl :rmral n

pH of the conposition around at |east 6, and at
nost 9, or between 6.2
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and 8.5, and preferably between 6.7 and 8, and nore
preferably between 7 and 7.5, and/or 10 approximately
+/- 0.3 fromone or both of these val ues. The stable

g} aﬁfg/ JgNA l'iquid conposition conprises a bupdeEp2005/010881
& on'In a concentration up to 2mMso as to

mai ntain the pH of said fornulation or conposition

between 6.2 and 8.5, and/or 1iapproximtely +/ - 0.3

fromone or both of these values, thereby allow ng

storage of the plasmd DNA wth depurinatiaqn a . .
ni ckArrgmpasitien ofgflasmigsINA H%t’l*f‘gﬁ")ﬁdﬁ‘@‘l”a'&ugé‘fpe{ﬁﬂ ﬂqg'f"ooqggsmlfi comprises
af e B6hs tﬁﬁpaesileh esaos*ebl aiﬂculaﬂ- planiid PdIA, nDarbund 86BN arsit foeferably around

at around +2 t.h nd 99%
oS Yo e B g h s Al A Skl srowna 99 o
sGRAGREALOE dlbsedtirculer foon BaiGDNAsAltenatinglynt gable MROSHion fpr plasmid DNA
st%%&? gﬁl% &g‘bﬂﬁﬁoﬂ%ﬂmﬁ%m&% febsQRhn @%tp)éﬁﬁdihtlﬁ 7 and 8,

Val e iR PIBBYA BN 1S SRS G o e e ths
c%ﬁﬁbeﬂ@ﬂkbﬁi@@ﬂh@ﬂd a0y ﬂilwddlbn@er saltties adhffdr ee)ution fimp copggntration up to

i%% ﬁ-ég?{%ﬁ{]rﬁl?ﬁtté ﬁ oftthe & Hgon gnd £ Qeadt¥arld@6 Modt D202 between 6.2

ored aroun
and e S rant| pysferatihe betwats é7p4né33rn @dmwwr w”@emsmns -5, and/or

a%%lfnht@ $/-9. 36k dné oﬁﬁ{hlbtftheda vhmesa concent ration up to

Con‘pa§F ftg%%ﬁbsgﬁ{,\g% g”‘g“‘gﬁﬂ“&’%‘“‘g‘ cogﬁrdS)eso ; g%fgy%oﬁxhgﬂe ;ncentration up
& /2mM0 s@ad toQhaiRae therpHoft daiddbrmiulatisreon eompesition (hwea,§-2 and 8.5, and/or
%hrlgglmatgﬁl 2t0°3r R em%fofr%{ig of &Ls@%ﬂ;éé My\eal&%gm&hgeldﬂafeupmmd DNA

g rates ss than % per ear, when
with dep@inatibn-andnickig ratesiof|less dan %ﬁerly%r ﬁl@?ry srlmﬁit dS 148 gn% less than
%k?%r%nﬁtwha{s@dﬂéﬁtéﬁé@ﬁ%e mol ar concentrati on of t he

! T SO| Ut 1 o0 tie E% go I% Ftlgn %éfﬁ I'IS Sts.]%uffer SO]Uthn ln a
buf f Srefrigblartheetpble iy Rl PR iy o CBfEtes B Suffer sol
&dﬁ&nﬁiﬂoﬁ aﬂ: wemMS sosds adoindintzie @hekwéftqﬁmfoan%@n o cowposg@p #¢n 6.7 and
graélﬁﬁ ar %n[groxmgtte )eé/: E])‘?a?lﬁm chb&t%ﬁei@ t‘r@seﬂ%ﬁj tﬁereb@ﬂﬁloﬁiﬁg Btorage of the

S5, I OXI {
ﬂas'mnd DN dgpupaion S iebizs 1 of WHAeh ATAPEL R OTBL S afound +4°C
esz s fhEn 6 & chohdh w%@ﬂf&ﬁé&d ﬁbumﬂﬂwt | ess t han 5mM 30
Prefe

e e, Hufrérasl
corrprrl‘"%r§§relf"lra§ge§’e 5'?&? ngp i ? g‘ BoI‘ut {;cg{t]ﬁgf‘on?ﬂ%@% :; utlor; ':n:
Séhkaitratin up o 2mMeo s ©i nhairtaiithe aH@émdr Tormviaion, pr ctoglpgs,lﬂgp etween

Z:BE?n%r%FB{I Fx%gl'&atpl /3 BEhRE B ﬂdil‘l\/bﬁ!héise validy] thiielsyt allowing storage of the

bu er s lutlon §en [ d +4°C
cesié Wﬁmtph&qpqr@gtxgn ARMLC mte k?g heﬁk\r atored at around +

Qd 1BS 1148 67 péORbhiAveRlstdradvit amandai8s"Co rral nt ain the pH of

Sp?;a-;jE or o %&rlﬁgrgr $on 103%%%9§ér%6]&ﬁn%et%ﬂﬂ§éd@3@Q&xen the buffering effect

t ween or
auitHinG. 1 it qod érf :ewcam%/w]m e plf vgueris atﬁtal:zgd %ﬁnws or%etwcen 6.2 and
%%%rﬁfé@% Ket@@e%%%ﬂd g, andilﬁ&t Ereﬁmbl? Bétivesh 7apdT. Sz)andfg-tgepryxlmately +-0.3
m any_one r e Q
iR aay ogr@pslgtvplaﬁ T%"qﬁ‘ oni eyt thusrbgséﬁ %“M w;ﬁécntr; ff of less than SmM.

concentrati on R’ ]
Frdsraby, tHeatatle eplasriilda)}ﬂ\ ﬁnmge coppesition gm}gnsgsﬁgcqglﬁ flgrbu er solution or a

%ﬁ#&ut Lon | ,ﬁ apvr @fed Ic&h@mg%%% RAM, @R ﬁif:te'pﬁﬁéi’&lﬂ])l'lmweeﬂ 1mM and

e buffer SO|UI
25, Mrsepréferdiey %we RTehsoia BieFeRt i g po ety 5 1 B feen 2500
URa §AMLEMetwEEReRuMaMe h §MDEo ds hembitthihatie piiflseid Grrmuasjonise composition
around 400M and just sufficient to maintain the pH at
the ranges indicated herein above. Buffer solutions
that may be used in the conpositions of the present
i nvention consist either of an acid/ base system
conprising Tris (tris(hydroxynethyl)-am nonet hane], or
| ysi ne and an aci d chosen
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10 froma strong acid (hydrochloric acid for exanple)
or a weak acid (maleic acid, malic acid or acetic acid
for exarrpl e), or of an acid/base system conprising
{;kifﬁ,? g4- (2- hydroxyet hyl pi perazin) - 1- PCT/EP2005/010881
6nanesul phoni ¢ acid] and a strong base (sodium
hydr oxi de for exanple), or phosphate buffers, such as
sodi um phosphat e or potassi ungphosphate. The buffer
solution may also conprise Tris/HC, |ysine/HC,
Tris/maleic acid, Tris/malic acid, Tri s ‘{8? [ ctacfi dbl between 7
betmedrcird .0 HetweANIf2canS § 5 creeferpilpbebyesp, py and 8 and post RFpferably
aht 3 §ﬁd/6r§pﬂll§o§r%tél +1 B8 frsihak de pl maabidhdSiNALEL. Or age

t t and 2m
O b Ao (5, BT aErh soriStetph 3 yp A7 280 U0 pdflecCana 2

. Freferithethphuffeesotution in present in m camxdnirgion ofilgss hap &nMe Most preferably the buffer

sglbt?ogll IL Iﬁt%%ntbagﬂgcegféveég ﬂb%eﬁﬁ’anf)ﬁ)%m)@ QOPRLALdd 8p oRMM. Tgace levels of

he "‘conposi tion resent. | ny
mmguffmpw@rmwmpw@é%mm @E?'ﬁ ey P B hEnges inicacd
eremiaBbhvent s that may used in the conpositions of t he

g rg| Z%?é"a‘ gvent I[l'lgh)tgnag%g useg “r'PtBé g'tpgsndoqpif tWesGrﬁHv@rﬂ@n cc%gst either of

consi acet ate, ., id chosen
gnhcspbatetemcampyoing Tas [twdr@xyn@phyl) agrnomp\rmme], orl\gbstm_g and an 2 acid chose

@%1 a stiong & dehy ?\‘B%H'onc%g @ WY antpid) OF a S84kl aciar (mbeic nciof maic acid or acetic
P

ar maceut1 ca ound avail abl.e o "
Fidcbt Padlch 37 Ph &% SGUPHT SHE STREERE HpPes, B R G ptporeciny
IRhWRAphdAIO ad) dnPDrong\jassealiumprydiorida for gxagple), or phosphate buffers, such
C on ?rgt Rr?at %;%e ©h got@’sfa“lnﬁntogpﬁgm he |BUefes SRR rﬂ‘é?”ﬂébs tcﬁﬂpﬂthTrls/HCl

rese I nvention are articul.arl
lysi:amﬂ: Tristmabioscich Gris mai iy iy w65 161 SEHEFEAVE TBRGRUGS, Preferably,

1IR ﬁﬁ% hsEbsh tHs@sle pIE’Jnﬁ@DNﬂ stofife colripesition afibe present itvention.
eve

contam n
pr ot e‘rsrﬁhm’.!l'h SITY r"glgw’sﬁﬁ H{m““g T%NA pur | l?‘B%“‘”g‘é‘ B %hi present
%lod‘b&ﬂiﬁlt hreesSellbr atmbi it beth at@ Qartipet roem GIOTAYE B, 02 008195°C
host 'ﬁ'le COlap(ﬁBlfﬁ %ml'%r%&grgtuivem ahy ﬂuﬁl%? cbrhﬁﬁe absalide excipient. Saline
r

01% host "cel

iptotsihacmey, s g comisS BT R e arsiﬁu&mm‘?%’"% SORprshqs and cations

s

Qeﬁecte@ 0 e %rb\pconsistihd of@emmpaosﬁlm cabeated S8&nt CL, B, Plfﬁe Mg, Li%,

sitions accordi.n Vailabl q
NEI Fn‘%ﬁ’e?“ d b ?’E’ea"?ér?thﬁgfalfvan? gﬁ%ﬁma&gﬁmg?g%gm %a eﬂ; used
pxe{uymr Prfdred satite axipiapt FoN§E tdh Al eOHENgR Bytweey 100 and 200 an

E«%H&ragg a%(mc?r[tra@on%? AN Bahe. sugar or al cohol.

0 anot her aspect, res i nv
rel atT;l'g sta@le SOHRASTHONRS aggor getgé}?e\n ﬁa'P @ﬁ? ﬁ?ﬁhﬁrﬁmseml for storing
E%HP RRINPNA S Phardjcelpical pEade m@staldpﬁhm,fth@dlagawm lew levels of
I

0 B . aSm MBN%R&R TRk, r&ﬂq W6 RO QR ARG punf' ied plasmlds DNA

uriftied sanple of
RiNA Iastiareabbu0f0&Ye; @100t o 0{0 1% ‘var?é'éﬁ%"#éf"?‘?iﬂnﬂﬁ'g ?@Tmhm about

L o.f?dogif aérfa%om%ﬁogmah protefnftEntirift, ihdAg lsOtposbot.0dp#; or 0.001%; or
befween 6.2 and 9. Preferably, the pH is maintained

BEPUEhestselbeengiRlg D@’?""‘ﬁ’f"@f’%r ably between 6.7 and 8,

and mprd coppéfiiensotoydituab v @reserit iavetion iy ferHer qemprise an adjuvant, such as
articuylarl helenk BY, 8 SRIAdnid, BY & pblyQurbate sugar, or

g‘?r %‘"Ppg? atPe e%’m?r oseleglw#'ﬁg‘g po% ctpyrﬁeens [eh?y Vi ng%gﬁasm d DNA in

alcdlwhposi ti on conprising a) preparing a purified

sarrpl Rckdiny t@%ﬁﬂtl@r Bapit, the) preaeﬂbmﬁmmg rel@ésco pumettioid efjpreserving plasmid

| ! i a combinin
S s Pl P DAL P i 0 i

of the resulting conposition between 6 and 9; and c)
storing the plasm d DNA. The nethod according to the
present invention allows to store the plasmd DNA with
at | east 80% supercoil ed plasm d DNA.
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10 The pH of the resulting conposition may be

mai nt ai ned between 6.2 and 8.5 and approxi mately +/-

0.3 of one or both of these values, thereby permtting

Wbl eedsd DNA to be preserved at tenperat Up€BEP2005/010881

arom?n%/ +§U& to +25C with depurination and nicking rates

of less than 5% per nonth to |ess than 5% per year.

Preferably, the pH of the resdl ting conposition nmay be

mai nt ai ned between 6.7 and 8 15 approxinmately +/-

0.3, thereby pernmtting th | asmi.d DNA to. P
s ied Birviee! PETREPHA GRS on . P gt e i 3 tht maintans
{BLEH 6 tRebuting @ tretiposition bevgeen a2 esd BfPriferally, tivecnk] i3 uajsiained between 6.5

h to % fi Bltwirh 9 fafd BY)ladd mbb Barticularly at
n%gg’fpretfﬂ%b' &WCFQES&C%%'E%"S‘}?&?%%T&% be mai nt ai ned
dn:emdvé&n 7 and 7.5 and approximately +/- 0.3 of one or

nor e ff k@&?ﬁnvé&ﬂb#ﬁ&; relalR€ioaDyetRRAraTipteberviny BliseidDEA rin @ composition

s b d, af I sample ©
. QPQBI'@]I"O& 3) Ereagrﬁ%?aie Fdo?f‘m&t‘?d’r}?? ra %ﬁg chQiﬂmF %gd thflﬁEd ple of

i'ng rates o
ﬂékm:dzmp aid Muffetsotution B Sonckatntiupie Rmylwfficiepide malmawghe pH of the

rg%lftmg com:Eglh&l g%aﬁ &‘?ndpi ngﬂlﬁé\{ﬂﬁld&ﬁm €. 1the indethbd according to the

ositio
Aresers inyentiow pltoa i sFe tb? P'%Fﬁﬂd( %Ngﬁ‘ﬂz!‘ ﬂ‘é‘?”‘gg? \R)é"gﬁaﬁeg]gr?ﬂ“%
Pr ef efhapy ¥r ﬁlé’ﬁ@sulthﬁ Etﬁrﬂfomﬁ@i rhidyibe mainminedisbeeket 6.2 mg@oﬂ:}]nd approximately
concentrati ess .t ha d
Fobaa b et 0¥ Spbelcerifl bty (R FLFiE 1A 176 prsencd
ﬁﬂmmi adund ma°Ego F2AC avith gmmﬂﬁrdardgnci(@g 1W°f *FF%@%’I 5% per month to

}es%gheam%%fegte ? buffer 25 solution may be around 400M

icient to rral ntai n the
i ndi (fﬁ?f@'ablhetf‘% iPH ofythe)\Fesulting. &gp@is:ﬂ(ax m lgagnerd%\?n 6.7 and 8
EﬁFoﬂﬁﬁtelya*rfS ab, tﬂﬁe@mrrﬂmgﬂ the bagmid UDN A &y bdom-esawadeelt terppepapyiges around
ﬁtbe i -ﬁq §EN|@1 epw%t Hfarfl kﬁglraﬂés oPfdss thhfl Qﬁepcﬁ‘ﬁtﬁmﬂsw thda@% per year.

ere [Mne ex0|p|ent .S
Conc chios bl it Nb@he OO BB PRI LB PGty 7 2 7.5 and

?;{g%‘:&% Qs FQnbloRmBietst thMAvAIRAL theety demining atteqrasmid DNA to be

e conposi tions accor r.e i %

prasprved at terpperatures aquad &4 ft%?ﬁg(? ﬂvﬁggepﬁnna% Qﬁ:}dsnﬂ']‘{(ﬁ?tn{é&rbf less than 1%
%ﬁmlt@lbssﬂﬁhll%lpy@ba and purification as described

ity ing, 13 ' 6hePk Golagdndis added to the
synt h&éﬁ pgng i tﬂ ?'05?,% tMé e;?fm g%fnlslgéﬁu olafdndis adde

co
pabppsitien af (ptaism{é D@H@g @,cpgger&ram| o§ ﬂ%&zﬂ% or %ﬁ»éeregl ﬁnc{ :f,]rrM Preferably the
BOHY WiioR Rlaldtd 1R¥ch aQGno@ntIaﬁcﬁmf @89 Rgn 1SuM.IMast priferablp thgbiffer solution

?%% - ];sgtFac g >é | e Off‘ﬁ% 88 gsﬂ%&f?%ﬁ% d@? gpl 83 %‘%{" Tﬁe Rvels of the buffer

§@iRen e de murmo@om and [jushiudiarientto anafsyiain e e a&ﬁ'ﬁu@ﬁféé‘m’“‘“ herein
T, e pol ynucl eoti de whi ch |s |nserted wthin the

asni d DNA may be of eno .C origin :
cont aferorlingria the RESEPHPFRf? “‘reéf'P‘ t“)@?fl%"?'ﬁ be t%%é%& QJtﬁ?r?]asmld DNA
%c%m& bl Tﬁdssermyd&aanbdemwmdabbveommwmsdmerﬂ.xapiynt is NaCl, at a

DNA. The pol e a varlety
SPeE DR PE00 wEoph, S8 frer BRE AinBimbt. ©
i MU Bigexid@)pA Heare formupaseddd fhe comppRIiaNt FFOENELS Frg present invention may
\t/;?ﬁag SEIa%E g&rnhlr'gi(ﬂ?}n@é ltbepsola?éa@fhcbid:tﬂﬁl ag?‘mﬁ ﬁmﬁ%ﬁﬁfggg % ?;Tnbw herein,
@FpRihesized Vi pytomatgd "Hﬂ?‘? “‘%ﬁ?%’dé ﬁ‘é"é‘%é "factor, a grow h
hor no mﬁey nady camprist B pelgnualeotidp ereadihgd Mmﬂldhyﬁp@wpedyynuclemlde may

t ne h IaNman@hiflar?Brigin, such as a rodent or a
l)éte &0 Xuq& %{Lﬁ?élgllcfmf FO%%BJI gﬁatrj}nDNA corrpgrl ses a

pol ynucl eoti de codi ng an angi ogenesis factor, such as

a FGF gene (FG--I to FG-22), VEGF, HG-, or HF-1. As

an alternative to using a polynucl eotide that encodes

a
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10 pol ypeptide, the polynucl eotide can encode a si RNA,
which may be used to inhibit expression of a target
gene, e.g., Wwhere the gene expression is undesirable

&82906702599? gene of a pathogen) or where the daaymhosio108s1
gene expression is undesirably high in a cel

Pronpters suitable for use in various vertebrate

systens are well known and i ngl ude for exanple, RSV
LTR, MPSV LTR, SV40, netall ot hionein pronDter and

CW | EP may advant ageously be used.
hjrran | ggofe am ékquryl&( finked fgya @mfey SFaUENCE, élglf (B:Plgn n]gﬁtbd%)%w%ay inserted
wﬁmﬁﬁﬁﬁﬁ&rﬁlﬂ DRAGHbS of getichic oeigin, pRRRTora pehtapl Gonsand ipirens as reflected
mgl?s1d§}1ﬂ§d: %fg%ﬁ%ﬁb?)’t}a%gvmgg Rc ;!I_erwgd HB cbrﬁ;&&ﬁ&&ﬁﬁbﬁAvﬂe‘ &%uc]eotlde can

aryot'ic origins 8 "
ecof ang af 4 Gty sﬂmpagldpmgh @nulti@m IEq_ltatum, a@w%g peptide or protein,

a Entﬁ%g%m? ffac{o? %tlﬁ@ﬂoie@ﬁ‘ aden%HﬁJ‘d@ﬁunﬁJ&OS@tof‘ aq,| Fakwi DO glystrophin, B-

eas i nsect
siobin DI ogpor @‘\ﬁ'@"avlm on R g § 4  FEP R, ol -anievesin
pﬂénﬂalbaﬁbyh@fc@ﬂwesmoshumymﬂylasqo nefiserkbkiy dpé apfinteriompa Preferdly, the

pgﬂ@g bﬁﬁ\gcognpﬁ%sea ! é%(iléoﬂgé é&glﬁ%ad ﬂgl@%qés Iaif&gbrr ychShZas gﬁﬁﬁ gene (FGF-1 to
FeER), AECH b terff-le Fﬁﬁaﬂ'c @F@at‘Yeo@ugs'r@oﬁtPf"éfP““&gb‘r o‘ﬁ%t, encodes 2

p?l?{a ﬁﬁéea{% %019 RStide RA MlcbdekLfiRNA Okhithna®y el wed ©f inftibieexpression of a

sgene, eader pept i de seguenc
a5t S TR I AIPIon PO G SRl Paspos e e -
1&81' cﬂ’ %Eﬂe&ﬂpr%lon iseﬁﬁe@irﬂly taghi igiarwell. PMteg@n@qbleCforeqsg we‘ﬁflgus vertebrate
S)éskans Vafvgll f“i%d c'iu%? el E%Hr\a'[;?é. %S@nQTR S} LTRI $V400 mefalothionein

Sel ect’abl e markers nay
motem,mndaﬁuh‘ﬂﬁ%slammg?ﬂuf'b b¢wed st ance gene, g., SupPhe

25 t Bidnida DR& th&tihchel¥ ﬁiokiﬁﬁmc ﬁﬁﬁdusdrﬁmc eecgetn end ekmmwgchrs. such as

;{nglpiéng%gl ‘%,gtﬂlg amﬂ@u g%v:a:tﬂﬁsr gﬁ%gﬁﬁgﬁgnoﬁ%gﬁQ b replication,

_,é“l)bmkdﬂybt& dmginasfeeplemoa,tsam PMﬁ’l é"‘!)gélﬁb(ﬂ"l é“ka'a’Ptht qsigins of replication,
e ofe f?cdﬁ{&% RAFQH g&&rfmlél SnskUSRY infmiAdliah SN RN SY4DEr).

otic pr o I
DNA, Tzlm dlsmeayrlegéqglp Q}Hsg Q5P 1Y PEINIFR: ubé'? re&ai:rooly of%laimmallan origin,
dnd %ﬁy lrﬂ:lu\ﬂé MR additiof Xo ¥ igdt@ enthlag aitidrdpasie @rqdre mp}ytory%quences such as

Prefera i FebrGhsBrti6 of th ’
PO DTS TS A PR SR ks, DA of e e
s ppicheiuencess ot pOSEDIR B BERiSET) ceﬁblz%mé’/ tpeyyeg s selestion

vcctorl'éé Txﬂﬁ gérﬁt?:%’é]érheﬂﬂ Wil 94y gngol\rl:A fétfmﬁhéntgirﬂai ivgﬂ within the skill of
I ACT rati o of ]

RIgRets tpetms @ a‘.fele&p@]e garkers gﬁ&%e &5 ereS I,antcmot'(é:) %%%@g% gell;y\IA .» SupPhe
ANAS Thed teyrhapbithe, &Eidalfca(geﬂid, tkataengcie aesistnced gmp,quf@mn resistance gene,
Ergéxlagnlége%%tlfrg{; ﬁedle Sgr{uﬁ qgljeéfstan@p ene, QJ\(?t‘ﬁfﬂu@n%Wnstb&e The backbone

I nvention. Representative
vie e oplasmiich alivactagebusty asrmith duseiaORD (RagNeIBo gl Gammalian, other eukaryotic,

E@{@@Q@%@th the rbstlithd Fidsnti® nidly/ bE Gérifiet] asdriustd in vivo or ex vivo
i's a plasm d encoding an acidic Flbroblast
@F@Mﬂh“FH@FﬁW or Fibroblast Gowh Factor type 1

(FG-- ﬂr}fgrablﬁ,qﬁasimdf DNA twithaonditipnaarigiarnf seplipatian. sHe §tt5eg@COR plasmid

l 1 1 CO
SEIFI!-J 5 ee:s% bedali { 95' {)llcétfbﬁngﬂlﬁhﬁ’ PA%UﬁﬁﬂSﬂS( PACK) TRy rewdldirig high copy

J

bt iy dneressep o Ao ShPRIGRIA GOy S KNAGfenuly proteins and
P&@fakBR! &vaésrb]ééH:[cEﬁﬂdenﬂ iz tlitdods @astan dlowtstrepen Pynificatin.t Acordingly, any

r or tls C rs include but are not
PREPARICL R pF g4 g coRido J AL, FAEnRRE hectrs
repeated doses of NVIFGF into ischemc thigh and
cal f. Various paraneters such as transcutaneous oxygen
pressure, ankle and toe brachial indexes, pains
assessnent, and ul cer healing have been subsequently
assessed. A significant increase of brachial indexes,
reduction of pain, resolution of ulcer size, and an

i nproved perfusion after NV I FGF administration are
wer e observed.
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10 According to another aspect, the present invention
provides with a conposition as defined herein above
for use in a nethod of treatnent of a human body or

WO biiRhdandy by therapy. Preferably, the conpesigpios010881
according to the present invention contains a pCOR

pl asm d encodi ng an angi ogenic gene of the FG- or

VEG- family for the treatnents of cardi ovascul ar

di sease such perlpheral i schem a, peripheral arterial

di seases, e. or, PAD, critical lipb_ .ischem a
ity NVAHGF PRiri XIPBALS = DTN STRCTCRE S FRpERRGrovh Facor o
FiBi6Thsd Srovih BAcRF fy@eh (REEF- 1) B efulpfbresenting pBiAs Gothend-gegs peripheral arterial
%Ells il(ﬂ eg&ggm Wi d%en N ?nénmﬂhé'(ﬂ%)o eRhiHE e@ﬂ d(J B, Surg.,

resent 1nvention 6‘?‘
202,001 §1239-936) dewrifp Hiat i ETE e @fl-smm%"r% wifp pain at rest

0 ]gm&romg h@tetén gﬁﬁﬁlﬁ@ﬁlhﬁg inRbik® Gith \iRerdasThg ihdly ongpearedtdoses of
I N

AR e g e VAP S S b g e

ax&Q abNde Siactid! trdexesypaiss dssessmentpand biserihsaltidg baye ms@a@gmb gssessed. A
%.Irlteiﬁérl e g’f%r&ﬂ%le:aaags }eHE@ﬁQrPQF&;nC besdfutRh of GRErtsBe,Nand an improved

er ns hce ecific antigens that
perﬁlslma#ﬂeyN‘élﬁCd‘" admiisiresion e WeFESeH8$ponse. They are

usef Hécoxfdf?n"g th BfottleP ddped | 198 pi@femt ieentierdprotides rwithfa copripositboni s defined

I L ! era
BT gy, ot
tHaepapdsitibis accerditlg bdl thie prévest ipvestdumicdntanye PROR glpﬁgrwg\codmg an angiogenic
g%-lm Bk F%e GOPESF fa}nﬂg £ HeYREREA: qg@arduy\@cﬁlﬁ disBike auth p&ﬁ:hera Bschemia,

enous | nmunogens to provoke, a
Pﬁ@bgdng’@nalo‘ilsewm h: 2.oPAQRP; qr| PAD), critical gmrgob%%g} Cﬁd J mtermuttent
claffiatich uhhe tern1 "anti body" enconpasses whol e

I nuno uI| any cl i feodin

USRI BB i SR 2 et o
iefidiogpe peptidecarkli raayt beewsed and DNPagppéwg -sThegpagspnt d%"e“tlg(‘efb‘jszpm“ es a
grpgosmml: ?ﬂb vg&%aﬁcl?ne fIHulﬁﬁms drdnkriab), ﬂﬁ@)‘/ @Edeﬂtnﬁg efgaotat isumnunity against

meani n nt i
lﬂfmﬁ@;gﬁw@% ingludigg, éﬂtfaqe} ggmeg, angﬁlao g%ung or eg% tln Sﬁe%t, the plasmid
DNA 18 c&.wah@dmﬁay(tsa lﬁ@ﬂ & DNAivaccB®s mmrcaﬂmdmesge thes immunogenicity of

cgr&eﬁsxffél P 8(’{: nmp%?]anc n’E) egi ﬁc E’E‘ﬁy‘s %apmmﬁ e‘ﬂlcu?ggmﬁ frmiinle R&ponse. They

I nCcor por at ed ay
arcefsefulcfioctby indagtiersef thsl IMC{!} onWt% ] ]sxrnﬂ'btmaf gainst poorly immunogenic

Rl ¥ ﬁH%lfﬁ)mthéjﬁerﬁe@dfnﬁ& FLA YléﬂBﬂEﬂaﬂis, ernegmns of an

ant’ may be used to produc d 0
i1 udbe 6&145‘5‘@ PR 580 °r B ff e&"" é"l}l}fgﬁﬁkg UWhidhean act as
cadd ﬁbﬁdiﬁmﬁﬁ@gﬂﬁh 1o gropakk w huradralor celalar, resporise.\ap beth, &F stléﬂfor an armbody In

B i g Sl gt o o et

dnd d:ybrmh a(ntlbod@@ ity danl O gltiple alﬂgén ahfqlggdveql itjes, aqd fragmexts, such as
MﬁB‘gZ%‘@/ P28 920 GnePfiik/ E@ﬁ@ieéb%ﬁ%neﬂﬁ Adsceintluded within the meaning of

"&mbiro%g %Jéalgé&%;t%te é"gsuw ? A exa sb—cméd %@ﬁ 'Egldiﬁg %Hﬁécuﬁc(@ingle chain
dnliBodRE)CBstrined, ifdyooliranie, Garl. b@atant%'fﬂﬂé??oﬂ%?%tem °f Wiich are hereby

&rﬂopa? bglsreFe?e%e') bﬂg.lk eﬁasHBabNW Elﬂ'tlgﬁ;lﬁ?ﬁ pol@ﬁhlclebﬁlﬁl @@8ihg der variable

@m oam aiipogy By b5 kdih prtgapsbbd T FB el %9°'°%’ Felating (o
w’taufusyaahaﬂy-ambdlﬁgqﬂtyemeoﬁdea séer Wartl etchl. Naudrey 340 (544- 546t(h%8|9b Giflies et al.,
@g@%@ Zd’gae\‘%? {19593par11§m[an15e1 RAIRQhQ Séscﬁb (Q@ﬁ)dme'aﬁ’ti‘b‘édy in turn would
h | nmune response, in

context of an autoi mmune disease. The conp03|t|on
according to the present nmay thus be adm nistered into
humans or animals in vivo, allowing the plasm d DNA
to be delivered to various cells of the animal body,
i ncludi ng nuscle, skin, brain, lung, liver, spleen,
or to the cells of the blood. Delivery of the
pol ynucl eoti des directly in
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10 vivo is preferably to the cells of nuscle or skin.
I njections may be done for exanple into nuscle or skin
using an injection syringe or a vaccine gun to provide

é%&’%{‘”&%& i mruni zation of the subject. In ef fpeatEp2005/00881
‘8 e f0or an antigen being introduced into cells of the

subject, the transfected cells, now expressing the
antigen, will be processed apgl presented to the inmune
system by the normal cellular pathways. Adjuvants or

| ynmphoki nes may possibly be coinjected to furt
exen hatherepeitineffrcz &ari cpmple Dy Fipding, @ sHsfegs, atigeD ﬁ?"g'apeg with a pathogen.

Amzréa%%l)g thi\BncolicabinBbdarReRAs bé laﬁlnldi’di@)tlckmtlhud@d (dntibodies that bind other
a%?&ii&is?%&l%%ﬂ‘;ﬁggf %ﬁsartn‘:lﬁ,f:gp;’és g& NSl 69%:88@%0% ?ﬁ@ggﬁp& @ntibodies could
bike Radogtnioss &, fordign amﬁodqurelmyeyr@tegfm@ﬁéua},g]a q%gorate or prevent
p%ﬁo?oégchl é%ﬂéﬁ{ Shs BilGcidbd Wih ﬁrﬁlrﬂmﬁla tegpondlek! Otrf he ed:dtdx{ off dnyautoimmune

nactive or partially active form Plasm d DNA
ds@sposition of the present invention may further be
us edrnf,:(&,mfJ~I Rion Bdc@{aingﬁzl’the présetitaday ¢hus be adghiinjserecbintothgmans or animals in

VSE&@S\?IS%IS‘IF gla.%rﬁlg ID% Q‘&i 1b a1 8s bfQhfanihed B&ly Nincluding muscle,

nant state, an q
slhe,tbvdm, aump, Iye speen,on talbe F"\%&Pf thhblped Pakverysit g?rﬂggg“%ﬂwes directly in

Dg!@é rsdg?ﬁ) gllsfo@hﬂgéie%t' ash. fripsctidn® gy beatone fot ommpleinto muscle or skin
et oo i e e 0P B aBh b it In e,
tllleyg%hesfof éfh a@ﬁgée roezhg)mtraiueaasao tdile of thesubigttathe tfg\s,‘{e‘éﬁ.{ f§11q, ptahf-xpressmg
q‘WBF\'}tegﬁttﬁ é°§° an§ Qle?e'h{éﬁi 10 t];pln'ftmﬂﬁ Qﬁ%‘ﬁﬁ))&hﬁ@ formbll ogllular pathways.

conprisin r esuspensi
Aplvhrss drygnpbokine? slanmatlblabq %W‘G%“’MC’ F'{" P gﬁ“ ‘of
host pGORLAIR, E}%Féem Sedndid DRA uﬁﬁle&tﬁnpoﬂtmmoumt hged far ivackipation against
manua stlrrln u B, HIV and
VYD JE AS DA vgqcmp m)%qaf légat%lrﬁ mf%%ti%}lg Gl s foft lle epatltls an

O resuspend ce ive or
hdhers'of HeSHERS iviras prodf ehere Gisl Virug ygngmﬁaey lBtéacElgl ly éraan inacti

%:Iaﬁg‘b%lg%a AHR! o 2 bt Ao C[ﬁ’p:: elﬁ?ﬂ&%‘ ﬁesétt iifvErtiog niap) fudthetehe used for the

resuspen sis sol I
tesomehtsdf imadjgnaht diseassizip ﬁghag?e thg fedtl grdlmg' ﬁ respotxsb: atgtg p?d?eslrluj gpﬁclﬁc to the
1?& éKM state Gn Enead¥RY, € fotd) kitigén e aroictiptivremkarm acet at e

el ot pafd/hcRording to the present
room %Wﬂé%f%dﬁaﬁgexﬂu‘e}%@q@gg %gn @i]gr Eon i dgf(t,o [ elease the
ﬁ\v@nﬁd&ﬂ @dusﬁ)ﬁllytpmmqedsmbdqteag cglsmhﬁbtagsthentsabjgcb H)dy%st '8 or er
E#lul?rrfgntsr%s mwﬁ tﬁé ARNehakl y added to degr ade RNAs

erra pension. The third.sta Is 1
neut rgdis pmsergemndlypmtdyeﬁ, hEsE | SRS (fpmnrbsgtg 8"3 sus ensu:on, cells lysis,

l’réﬁﬁ-@fzﬁmﬂn raﬁ\m ;ﬁ'é@ﬁnt&%ﬁ QA Chot t Rt @mingntsn @elrarbshispension e@nna»{y tqﬁlhys manual
neutrall zation lution b ge i Ebs@pend cells in the
pitIe P & TBRENTYR SR 6‘"&:1& B ﬂ't'sFLﬂ' fer é{%]ore pend cells |
29RpdnRI29RAEr. PCT/ EP2005/ 010881 17 setting in ice for

é(r)eg’?ﬁq?t Q{lijlt g’%y S? {{ﬁ&‘j&dt tb?tnﬁnﬁah @wiqgaﬁfb‘i' Wfagiietio Btiréinglin order to mix the

ecul ar_ wel ght
muspem@seenpmbéwsss o <omins Probtooin 2 v TG ke such as for
Sinfple! Hieige bﬁp@ﬁﬁlﬁrﬁratmﬁe pshAY ahy Baargens; thee dpldingtthe fjigure at room
éqmpt;g%{'&a @%O%tc%ﬁ § Lo V4 & Dsor % ée?@& ?ﬁﬁnea?u% bsefinie] fo@6mplete lysis.

propria fer for ZOIOD’ﬁ%thlrdstaels
Rovaend silshogenerally mided ® deerods BAG of F6t DeEETa) SHBHRS™ 8
\R/Ieﬁ{%%ﬂwg pgﬁpﬁaﬁr& Lﬁ@%'cﬂlﬂarﬁlh@tspt)aﬁm itie seaphdistagoris normally mixed

e malin cont ¢ lysate before
ot PeBrlizesion Foa" ED BT 38% ':a%"t@’e’ﬂ%)fdeg’"”.y ey
added for the purpose of dissol VI ng the cytoplasmc
menbrane. NaOH partially denatures DNAs and partially
degrades RNAs and SDS acts to dissolve the nenbrane
and denature proteins. Successively, SDS- protein

conplex and cell debris are precipitated by addi ng 5N
pot assi um acetate (pH 4.8). At this tine,
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10 pHis inportant for both to neutralize NaOH used in
said mani pul ation and to renature plasm d.

Thereafter, centrifugation is applied to renove the

W6 86UsRhdoad €S, thus obtaining aining plasnm ds peiAP2evs/010881
supernatant. Alternatively, alkaline lysis is

perfornmed and consists of m xing a suspension of
bacterial cells wth an alkgtine lysis solution. The

al kaline lysis solution consists of a detergent, e.g.,
sodi um dodecyl 15 sul fate (SDS),

se the.. .
g i o 10 it S BB BT ESS o e molculr weigh

Cmc‘a&‘hﬂbNAamt ;ﬂ&cnﬂd ksl other i&:st@nulecﬁl@ﬂl um hydroxi de, to

den te DS and I

(p aﬂl fe;[hw és 8 %) yz%@ hé%ﬁﬁeqts fé;b%?ga QI;E J:ogbacted with
lysozgmé el {Ddcboiled gembent uaea in wh@pmpsmévffey qufZOtt%éO séconds forming an
|n§r9JJ zptél&rbf Ldf ﬁlﬁﬂ%télﬁ @llld debrisYedviig théjﬂﬁb&ﬁdlfnablum withRNA as the

I ¢ solutlon, cet
m|a1§ cardg@@pnf é\]eﬁeszp(aq w&qgof ﬁ}ﬁai)i-iﬁ.n? qusc% ate (Igbgﬂs §3dbd for the
ﬁ rd@ﬁdlﬁﬁg e dHeplesiiic membese. NEDE bwmyy fdeagngnmqu)pnd partially

Cél?sl Sts arﬁ%?dneythg Qletﬁlg}gnefaq& miﬂﬁl}é’\ﬂ'ﬁﬁﬁs tshéﬁ:sswely, SDS-

ocCs, entragx proteins, |i gk %ﬂ s i
pmtehe:omnlacardlce" énbrlsjage PriYigitaiep aigglg J%pgtgqstumgfetg} Dgp &R)- At this time,

pﬁ% fl@ﬁoﬁaﬁlﬁpbﬂ e hediriiat BSOHCRES w Al Masapalatibre anlr ot renanee plasmid.
SOCI a

TSt on S DR AR 5 T Py g ek AL DA in

sipe@aanci at e nornally toreformthe initial plasmd,

whi ch t{rﬁa';[?é& ﬂkhl&eﬁg & e[%eff&'mea— E’ﬁﬁ:@nsﬁﬂmg aﬁ:ﬁﬁﬁldﬂ&?bd@&ﬂﬂl cells

suita on a smal

tbleiling s e T e 61 ABHICIEPIIHG bt SBELS Ry gpdiom codec
sfllfa\éQSbS)t I%rly?se th YictekilRelisRRd RRSE the intuéetiaiarshateyiakrang an elidiee 2. sodium

W@éﬁ‘?ﬁ é&gnaﬂwgr octgigsfﬁa gqt;cgo amdg;j Etf ({14 c&h‘ r}%zgné[ﬁﬁy @fﬁl\%nd RNA) As the

ctiReard lybddeana rihe BYALIS idemmgiredy éue Wé}d 0’691696&31@\1{1%65 #Tagpatwally After

&3 naﬁ.l n, R i@ Ldtltlof s ﬁ@taééﬁ‘nﬁlsa%&ﬁte Bblutich s Sis ad‘é!f:d RImeiithatize the sodium
u

ron cont al ni ng e cell ensi 0
lwir;pgdp mtxqutrﬁ@turaygq gf %F‘&F‘i"@n Eg eggglra}% ﬁbPA fehssociate randomly
afd Foh inBolky gt ﬁ'edlgﬁtamax €aoks Wntripptnb rotcBB, lipddst ard | othenpyclsis acids. The
ng.lfsﬂltml % fﬁgq%%capgnﬂ&fcé also prg#l[ﬂﬂ %acrahﬁlr'{? a%hy {helﬁ{uqtélﬁs with whlch it is

SEr1es Xers eﬂﬁ)e ﬁ reassociate
aaaciated. t Ghaawd wteangsoofbpRiik (ﬂm@&%ﬁﬁﬁ,amertwwdamﬁg pner

Aﬂﬁﬁaﬂf Qf@#ﬁhpinﬁ‘ﬁmlgmw EEthARSn algiorNVi saged.
cco

|ng to these nethod a.ce en ) ;
and dhese ICFQ“P%F‘FF@ gy | O ! ﬁ'e ?’éysé’rgrﬁiﬁ naecs')'ﬁ%f&algg ﬂ“cf Ntumes o
daSlerful Sdrménitationti ofdéss thEh dive Yissdbw ahd ingredseirni uwomaﬁwe&lvdﬁ’s‘a’gﬂ scale

t he flrstd@¥%%Tc m xer and a precipitating WO
eS8 265 / EP2005/ 010881 18 Sol ution are then . .
éent solutions are

si mulThehsie teshnyjqus dess e candictedoin agh 80ds g %E%F“’
AiRbd iy sgéheﬁtﬂm a&%gttﬁe Johh&ns&@@éami or Anks2 I A0 ﬂieaoluﬂnntch&ammg the cell

precipitated n h

m@gmd‘as Pesy.g I“H%e 1$|t€ ﬂ£f°?§g“ S@eev:s%elf?ﬁ{w régﬁ émxed with the

mawdlizeisc ohniger where the suspended cells are heated to

70- 1g%$;ttmugﬁll tﬁ’iWnE garﬁﬁslbéell-])’sﬁé §6I§t10h§‘us§rﬁ@. sEKb@bf Mﬁ hfmegeﬁa,y be used as
XI

t he eam s subjected ei t her co

SEMBIE Ch- weemeh@érﬂﬂwﬂ“wawr‘%ln rﬁcﬁﬁ me oflichs o Yhvisagea.

R&Hdhhhaé th@ﬁhﬁdﬂ&d@l’adclg f3pEAtien dohforadrel qoq:eé{tysmgtsdp@g are simultaneously
avl ng. t.he a and a precipitatin

ittt Bad e oo b Mo SRS AP ier g o prciaing

bacterial cell suspension, particularly at a |arge

scale is described in the international patent

publ i cati on WD 05/026331, which is incorporated by

reference. This preferred nethod addresses the

probl ens caused by the viscoelastic properties of the
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10 fluids and the shear forces involved during m xing
steps and provides with a najor advantage in limting
shear forces. Therefore, high yield of plasn d DNA nmay
‘@ﬁz&{ fd using the scal able method of coqkhﬂggmgmumm
Kal'i'ne Tysis of host cells which is further

described herein. As a first step host cells are

i nocul ated, L. transformed wigh a plasm d DNA at
exponential growth phase cells and streaked onto

pl ates containing LB nmedi um containi ng iotLc...
cobtion s dhen B BTED MG 5 ST DB B S e g this secon
miXePdofitafit e H@&Hmteﬂ Wé&t& @ldethsaias IttiendontimOusmhodesBf ishig oetls include use

'emrent ed wi 0 e an ° wi
of %{%c?vggwg}f Peat ¢ )ﬁhaggeﬁ gv?xgr{: Erﬁ P%Fnda & cell? gntse th?%&l H%g rIIOO C. Follo ng cell
Iykik as kife heanekclpingannthé exit URamhds huhlncgd 4o eRhper continuoys g{k?f rhgteh-wise
c:Tnﬂng‘%f noJuh%c%l'ﬁcr:ﬁ%e #ehﬁﬁ’edeﬁ'wahdl %eﬁ&ntmﬁ.t HEPredisiQ@d, li€aving the plasmid

sterile LB nmedi um suppl enented in
DiAZn the Bypempiayer fl asks. This was grown at 37C and

200 I\QFE‘fe!n@d Rethdtods d’d’ﬂtmu&ﬁu&aﬁrﬁ lys@atithe betrid gell swepsdion; particularly at
en d
a ie@g;: spﬁ?ﬂs Flsclabeg Hﬁﬁ? wbema? %ntdpugﬁ géMﬁ WO 0382639, thi%ﬂ‘ils lncorporate

or and used to |nocu rties of the
by Feerdnes. iTBis peferredoneied admnesm preblms E3uERYY HF|‘%§F°°BFF§§§°P° es 0

ﬂal % ?.Il;d e I@Qeld{j for@l %v@@ﬁ@%r%ﬂn@%@&n@ poNidésswithHe siajot alivantage in
ures an i nocul ati o no

i e groo ST e Pk YRt BB A Y P il Mgl setat method
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Exanpl es of fernentation process and exenplary rates

of feed addition are described below for a 50 L
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50 L, or greater than 500 L, also may be processed
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still in exponential growth. Fed-batch fernentation
uses gl ucose or glycerol as a carbon source. The
fermentation is run in batch node until the initia
I sppstrate (glucose) is exhausted, Thi egrairsosioss
‘ﬁgtzg)gm%y a sudden rise in DO and confirnmed by glucose
anal ysis of a sanple taken inmmediately after this
event. The previously prinedi$eed nedium punp is then
started. The punp rate is determ ned by a 15 nodel
derived from Curless et al. (Bioeng. 38:1082-109 .
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hr o finsk LiGra Y mg Wih silicone tubing. Cell
pae opies iy O el gk Sl SAbaBd famy 98 sfcone ing
m xer may be used as an alternative nethod for |ysing
the cell prior to the nmethod of purifying plasm d DNA
according to the present invention. Large volunes of
cell s can be gently and continuously lysed in-line
using the static m xer and that other static mxers
are placed in-line to acconplish other functions such
as dilution and precipitation. Suitable static 10
m xers useful in the nethod of the present invention
i nclude any flow through device referred to in the
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art as a static or notionless mxer of a length
sufficient to allow the processes of the present
i nvention. For exanple, for the purpose of |ysing

I static m xer would need to have a pcanghévso108s1
‘ﬁﬁz&ﬁmm% provi de enough contact tinme between the
| ysi ng solutlon and the cells to 5 cause the lysis of
the subject cells during, pzesage through the mxer.
Suitable static 5 mixers contain an internal helica
structure 15 which causes two liq

uids to cQ LN
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cehlri@WafAURL BashilDONA e bélpurified 03ing the methbreof purification according to the
tunbuLent | ow. Most preferred nethod or device for
PREMINVEYISNs conprises (a) a neans f or turbulent flowf
r api Alteynativexcett lysB|nhay Surke esesif elatio WL i ¥HES1 A Hespill'ﬁgl Iler£§97/23601

(I'X_V'cot g,agd %;Lly L,', %ﬁ"‘% Uty flref gﬁ& nqgérr kols Qﬁ:“%’*;‘? t:e]gll@nu&gné @first static mixer and
S
e e Sl B ST e T TP s o BT metrod or

_ ly§M &E aat pridt todigh nﬁétltou eNpurifyiy plasmidtDNA adcortling t» theopresea] invention. Large

f €5 other 1
ﬁgf ?efcqn%?rrgnw ¥ al}dI cor%rﬂlﬁ%glg rlys&cHB IﬂH l%ﬂ)% t}f QAHE fnfkErQund et other static

rrmrmra pedininst scchuplish amrrfgwaonﬁ BHch & BT%PP‘BWB‘%‘(WS?"“ Suitable static
rr{il?%td\;\ﬁ:!' i fhe nfe{l}@d SHEd RGert Rvbtitio Mcl(deQiny Nlovo thr@igh devick grdieresd to in the
er

eln the m xt i ncubat ed
art g2 Fiatis gEmetipnlesspRey g? Ep uﬁfﬂeat t{; ﬁlléow nég %roée%sg%/\@f géfroﬂ?gknt invention.
Fers&angle, &ttt pufpdse of tysing cdllgthesiatinmixer, waui] @ecbqo@e ;ch would
O S8 O ’ @&h]&& SRR e 3 i’sgfthe subject
Proxy de Fﬁo)leg}hc:&mla%%rnggjﬁrvs ¥ p%sﬁjngn 1o§1 a&ﬁh e Bys

e ce
cblh dutiez, pessags through the muyxar cHyitalylg B%u: Salnlael{ w%rxal%ehgap structure
ﬁ cﬁjs&%é) ds chdoﬁlg in%@hthth WRod2\andleel inrag ommsmgamtadq:r@l ﬂow causing the

ution. (g)‘.g 6IS using T tubes for mxing the
1@@ﬁ4t°§u’s‘}9€ft‘!§f'6ﬁ“’(’ "ET%n 1) and the al kaline
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E’g S3 as displayed in Figure 1, WO 2006/ 029908
Bbs5/ 010881 21 Table 1 Bla (60L/h

( 60L/Ths BRcefsO using TREksw foramigiss dkpeamgtsgs‘peqsgh éiohmff é)n%r{d the alkaline
é:?ngg;l ﬁolﬁ%&%txﬁfonﬁl? 219, \'%rySLpndl)SQef&E thS3isddalagie fluld apmary, T hmqby providing
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di g%{)e {j‘l%rlﬁg)s'r:] c&(atcﬁmtkeof ﬁﬁjeh ﬁulh bR tlalBethodHbss ndOhdk u@rdf mixing induced by

€ Nnec

anlca stress on t fluj
pame e e Tabe I BRTES EEIR S0 y ARG, R a1 B2 Of the
yﬁﬁﬁﬂ f&h&b.hénu hels, mﬁ.earsmrarrﬂduwm oy, papatiel, s Wrﬂ@@‘esfm“‘"“g flow
e initial ({% Cédenf:)l m xing results in even
FE 1> VP Wl% i'h e 'seconds that follow, since
this fluid does not yet have viscoelastic properties

and the mxing realized by the small dianeter tube is
very efficient.
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10 In contrast, when a T tube is used for m xing, the
initial mxing is only noderate while the fluid
becomes rapidly viscoelastic, resulting in
‘ggqﬁ&%ﬁgﬁpl e problens while fI oW ng i n the tya/ErtiusH10881
rera m xing results in lysis of only a portion of
the cells and therefore can only rel ease a portion of
the plasm ds before neutral pgation. Lysis nmay be
di vided into two phases during lysis, Phase | and
Phase H  These two phases correspond to |I) lysis of
the cells and Il) denaturation of nucleic acids,
ThE$i Ng a 15 major change in theol ogi cal behavi or t hat
results in a viscoelastic fluid. Adjusting the
diameters of the tubes nmakes it possible to nmeet f
gﬁqstymgf theslelbt(mnphase BAPALAIN a srdllaw @eanet er
tube—f ""t'e-U |¢ngn' JiSSAdI83 | Range
e P d
2(59nd tOREYIVHE EheEP

Sioarmet =2-6hube12(581bt)
opmf i guration eppl oye

stress) is re
f or _Phase | Drpfo used—s—the—otre——catt+ed

ML, as depicted in Flgure EU but any T shaped device
20 mgne jMcsR nag usksanixéror Diectoi wié tdlies eteasi af A Tohigthgermpigs| dispersion of

}\%gfg e'?t% :Blgeqy aceordl ?%w‘cﬁnﬁf fhe B{et@rﬁﬁgﬂ strd3y 6hé QRds ﬁiﬁbass through the

rmn

s m
tibey E@teaﬂsorleducedmnmare‘b@rwf@n the duide fre |S'gmdn%y‘i‘ é\ Slé%r(‘)’i'".‘fem initia

eﬁ{:‘fé*uccy oFHiMhd e.l.‘hni me‘;}éi'gé’rea%? FRGENncH T e Setards theli fatiwt, since this fluid does
ori

I'ces 1 n order al n, an C o % t.
0 v OBt HEEE PR c%'é'"ﬁﬁeﬁ“%‘gebya‘?‘g%dqbé@% Lt 07 "’"’“d
[ Rontaf Owishel B tibe iy usal Gartmidingyrthe initieh@ixingdh Py mogrfrpts thl e the flui
l:l%%m cted: vj;lgela%c Wtﬁﬁg$§)ﬂsa&ﬁbk$rdme?ﬁ@ kwhiM ﬂﬁvﬂngﬁﬁ% tube. This partial

anet er gure 1)
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&laﬂﬁndg bebre h&fral®akbnf 1yei/nfay H@dlﬂ”ﬂéﬁ iletwoghssed durioglysie Phaseband Phase 1.
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s es it RS OB mdeffhe ALEILES nélt BMEBHLes, wibial dnal iacherss e (B1a)

tube wal l_s
maEg @ep@@sqﬁ Fis i5 fre eondiguration élseﬂ éq,rlﬂ'l lhln 2 1&&29&%6@{ t'uS‘J(Blb) the
RRmResE lchzuaihb HearQiresH@ reducainThidis e donzgurm @mmmgedtfq;gpase iL.

sol utjon and sql.u g 2, but any T shaped device
T BB st ¢ b Ok SR O 1D e EH: ¢ memtion, One
ﬁw ilsocpeRlsige prbyide fiepefsiop f e el SuspeRsion FEAOBYRS '8 iPRESEE T

wz? SRRt tﬁg‘ly@@@ﬁ?thls iMer LB iRt tso!ﬁttoﬁm dolmiter clumdmely into the alkaline

Nation and 2 are Sheres o et n i
bvgp gcgllltwﬁ %l-gg}gb @ﬁ%?fdﬁorg f»rgeﬁ{@ etelﬁzqap ides i éjrdg'r Ql? ot|> ﬁ’laﬁ' i‘ﬁt 3 t dispersion.
bl’&ﬁl@teﬁé’b‘f Siase bificedi @by ae s@o@in@ls mab & @B}[b)an@fprqﬂquﬂy Fbgl’“gb mm in the
F‘l’j‘?‘ﬁng%t?’é ﬁlg%?tgitj e i]h}x‘turé e.WQ:h& hml(e)‘%'llstoosasst lhl%ugl'ﬁi tube aNgmall diameter

he viscoelastic fluid

{Higuse 1 fiaxs ehort tBnerperiddr{ef ahen) 2 gée(:}nCﬁphspg@a °§h?jdlf'ﬁier i low time may be
§a§ilyu£allcgﬁte@’ﬁ)ym$?ﬁasﬁ|a hﬂMkﬂt flow. Exdples of varihtions ¢f thase pardmsiersare provided

gvts’ll'qr;r)ugegl téH!a{e &ﬂﬁ?sdm 6'?‘]‘765%6 der v:tdg tl{p E‘]ﬁé]ﬂsﬁﬁe@m‘f &QQ@&E not the outer

HiarEterp fvhicka nolities |thet thickessiof theavhg lmt!s mernﬁe}’fes ah briek residence time in the
r ef e 1Bohs D @nd U Asbupiig thattsalution 1 and solution 2
ﬁﬁ?’%ﬁpl’%@{”gl‘f"fw?'ﬁfiaﬁﬁd to denature ﬁ}gl eic

acids. During the denaturation phase, the flow node of

the fluid may be Ilamnar, pronoting slow diffusion of

SDS and sodi um hydr oxi de toward cel | ul ar conponents.

10 The | ysate thus obtained and the neutralization

solution 3 may then be mxed with a Y mxer called

M2. In one enbodi nent of the present invention, the

inside dianmeter of the Y mxer is around 4 to 15 mm

or around 6 to 10 nm and may be of around 6mm or

around 10 mm The small dianeter tube (gg., about 6

nn1tube) |s p03|t|oned at the outlet of the Y mixer to

L Y
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15 tank. During neutralization, rapidly |owering the

pH i nduces flocculate formation i.e., formation of

| unps or nmasses). On the other hand, the partially
Qs%&wﬁg gplasm d renatures very quickly and pdraims3mioss
I'n solution. The flocs settle down gradually in the
harvesting tank, carrying away the bulk of the
contaminants. The schematic gzawing in Figure 1 shows

one enbodi nent of the continuous lysis (CL) system

Conti nuous |ysis, gbe used on its own or v¥]|thh {zation oh
arg oféll N¢vaerén flyide dering £Base bitheAloy niafp e tgpulent fiyrng the hgmogenization phase.
APHOLARORthIS tuBe, sEbtond Iyl D Gre hﬁﬁbgehieedl and et Iyalstohicetlin suspension starts.

pro for ses rel ate , : ]
rel eﬁg%ﬂ@ogglgnfadp%lém%] t %rﬁ ! o?ﬁcéngrtlz%f(bglglor ?hld@lhla diamete
(BgusHgjoehich ysis pilthé delleahd foFtmationof te @s@e'eﬁw Qe eFNTo ngng  this phase,
n'@ll Alﬁv%igtr}g d‘!’l %(ﬁléd §ﬁdenﬂe BFMioR $haP 8¢ LIRFWRE & QEht"CtGhlhﬁ turbulence as much as

roma fermentation ich,has e 0

pessible fhaides togninigie|agy %hﬁ"éf"%%\ & would ofpepvi ?2’8%“88&}9’{ Borkal time of
aluef ioo_m;hyarahas @nin, aidipref2@blane] MR sermandsoniBiricitag complete the cell
Iygl{s %\ﬁﬁo én X nu elc é‘ ds\’\%ugln%{hI: héngﬂ.\)anon-r Ese CROHSWHBAES T the fluid may be

med on cells
lahwawmdng‘smm‘@lstoe pﬁ@ﬁ@#ﬁ@wwp@wdh%ﬂséﬁw‘ﬂ@mm%

a hig 19&&3%% b@ihedCli ke nditflizaB6Esolibn 3 Maghpobemixediwith a Y mixer
I OV\It ave reac

o3l Hzpined FROATPen a5 e SHPL BT BHOTo e 5t Bl o o R fyaround
ug]:dﬂhm weirdyihd 6 REY0 thinf a2 mag helofarainé fafyl oy arbendsl® rgmdﬂy small diameter
nﬁa‘e (gg%, a\l/)gu b mh uhét :‘hpoggorgh o e&l@et%enfﬂ%xpﬁo RitW ﬁ)i' ﬁﬁid (< ! sec) and

I ous ei ng fornul at ed

eSiectib oixing pihelyesteseISNar o ThapRoBR Tt e i ED b‘l“é‘é“é’rl? 8 harvesting
kY %Fnhé:’&utrdliaat%ﬁ frﬂﬁ&ly ld@Jeﬂﬂ'ﬁhd plﬁ)N\Qlu@E @paslak ifamstjonv(hu. cflarmation of

are produce fro i al

horns 08 | Mssedni Ot the ©6% ﬁ?‘él : 3(8%7" sﬂ%ééjlr@oﬁ\ cp%"&?es yery, quickly and
réAhifhs in Rl giomi The DA s@tie ddwncezediabiy "ml‘lt hmmaert@kvmmﬁ ﬁwc bulk of
tl&contamw?{tst Thé’%@r%%@%ﬁ@%m@ﬂh %ﬁ’g@%é Qﬂtﬂﬁ&i’em of3he continuous lysis.

or rsolating %‘Eﬁ %4 %Plasmd
(ORVAYtoro R doBietous 8 M e HiEh OB %*ﬁé” Wi o Pragesse
di st R} ifpe oPALLd. Gﬂrolcla@rﬁﬂic areduksyationmai br iyspdtwith this process, for any
pl asm bed, abo irthrBél cbiRSo be sub tl
H“Vgﬁf E"%\ﬁdtt%lyﬁ%f"‘é?bés rr?leasf“rgéj? ﬁ‘?‘gglgso"pn@?gk?%use cHlISRo Be subsequerty
forifel pi tati on of host cell genom c DNA and proteins,

whi fq'h? %Fo%esg RE BorkifuioRyY AikaliRY !ys:fs Qlep 6P Iperformed on cells harvested from a
centri

ation. The | d ta t
maertaiehofhch besoem RSP £ HPERSS B F I B PR ALy e SR ghase, anc
&@thbsﬁﬁ BApoREnGal @R (211 0@ dtyi vastght/liter FhEeBlindons alkaling ysissesn saay also be
fg{gﬁffi n %mmestgwn? a Fegnélﬁiﬁﬂ \9&1&1 Hal'GeeX BolR tbSa i@V Uidnady of cells and

super col ni cked circle, and ith il
dm metaini mednentialr gréveh aGthPfRelt ibgh haye t reachesk sfpfignary phase,” with a cellular
{g)ﬁ&Hﬂréil‘Sﬁo# Hplofiaid ? 10286 WA wainobetiliten) dnd pretecklyf IaHI0 iyl weight per
preci pitatfion using al cohol. Additional
‘H?Irl fication steps follow to renove host cell
pr ot ilasmids DNACR® eatuliBelisusing earpan metipdsybefors heig(farmplgied in the stable

s;i?nr%aglglcon?éosl 1%&5@% ﬁ%é tﬁ%@sfn plaas. & e?i*’e&P;ﬁdﬁsﬁ\tdl N6 prepdtations, which are

rnatrtves s include for, exa

mrndskasifTonYbaethiab AR PRE IS Wm%&%@‘%ﬁ'é supercoiled plasmid DNA.
BYCHi BN A R fichtfon nRhdds\eas ellkiovad i eieitogr aphi ¢ net hods
based on reverse phase or ani on exchange. These
alternatives may be adequate to produce small anounts
of research material on a |laboratory scale, but nmay
not be easily scal eable for producing high quantities
of plasm d DNA. For exanple, available nethods for
separating plasm d DNA utilize ion exchange

chromat ography (Duarte et al., Journal of 15

Chr omat ography A, 606 (1998), 31-45) or size exclusion
chr omat ogr aphy (Prazeres, D.M,
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Bi ot echnol ogy Techniques Vol. 1, No. 6, June 1997, p

417-420), coupled with the use of additives such as

pol yet hyl ene gl ycol (PEG, detergents, and other

‘SQ%&%&% such as hexani ne cobalt, spern di NgT/ERNZ/010881
*yvinyl'pyrol I i done (PVP). Alter native known met hods

for separation of supercoiled and rel axed fornms of

plasm d DNA utilize resins apgl solvents, such as

acetonitrile, ethanol and other conponents, 20 |ike

triethylam ne and tetrabutyl anmoni um hosphat e, . .

dur i Geperohys qustheinfpr isolatingsand ruFiRing AASRIdPRA Jfomyacispial fermentations,
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eihidiom ‘EP'B@FT’F@CW @F éa"tﬁ’Bsr f°f’?séﬁ p}aﬁrg %Aa pf‘fé!ﬂ%éj "'%edywcle’ and |
h?"%{.}k@ rFLﬁi&cr tﬁﬂ#f:tibﬁ Svith bﬁhnohawﬁqull‘ﬁdghrehlembsﬁudfcﬂmdmbfawdh fpllowed by
ese naot oxi n er | e
DjjA prle%@%?ﬁ %sulngclpgoéf A&tﬁ gl P %utycamln J?x%p %ll\’)@qgﬁéh?d'vé & «cell proteins.

nent t he outer
Thesehehods aefgerGratipsuitadefat mad OD'GWW EFa'e@H‘éfmé PEPHHIOBR Nt

| N TR R dNossheRiay iﬂ&lh&@o%&aﬁﬂ@suﬁ%ﬁ&luﬁ&'&ﬁnﬁﬁ&aﬁl@ﬁ&rmtography on

menbranes or nmacronol ecul es.

hidyexyapptigt a9p ywpésé@fqr@wgraplgmﬁhogg aﬁ%\?@ f%sx?e éf%se or am?n ex%hﬁnege These
al¥dtivesGe@ ibY ladeguatd ) Pradhce smibltlanBidts of-eseerch metnm} ah a {gboratory scale, but

endot oxi n. c BxabbR, availabl
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0
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SR ot s | 10

e
pat i &hEast et TFleiE Iafl é S DNA S HiFoRlcst ffoChhalafs & animals in a

IC response, It my

tﬂeweﬁtabbﬂemwmmﬁeﬂ Mhbﬂytupugrede plRgmIddPNA amﬂuwa?s such purified
rgugei% i ?dt r G 8l Narb @ KuflityC Bk oF» saftil GORAG, axmr gﬁaacg Removal of

mﬁmmy“"@reﬂgqr‘qﬁftég'% bé??q?xﬁqgitqagggpr{y, W@enﬁ’kférlnél ¢ ac %ﬁﬁédhﬁom gram=

Egitﬁ% IQ)gétQ‘fal'ndJ)\ﬁeb kAt thb& ﬁiblgmld dDNﬁdotmﬂrngf h%blt:iedozgﬁule@[ps g:nerally
T G

kﬂog(g%smcﬂq;ﬂ% SE FeaerT ﬁlﬂ% Sﬁﬂ{ﬁnﬁ&g ¢ oler brane of Gram-

rerera
migitivé bedris,rndarg hreazntjg mgﬁmﬁ prg:nra@pn of ik g Mlgﬁgb‘%ycell membranes or

lec@ks, ?Wg%y%&s@*ﬁhﬂhrﬂatﬁy Rhavhs, dcherrhr epsepsiet in dr host receiving
con al nin w levels, | ar er_,m ificati
% plond BRTHeT T ool P o il g napeBly s fghe puriticton

STHIBHPDNS for Aitehpeutio beprovhpigetic Wees Eh@otoginggmyalcﬁqnt plpsyid DNA solutions

f Or%‘rbpgsgss cnﬁg[%% 1y g‘mér | %,Egﬁ{ é&bﬂ-né’ emﬁ{&lhi el nplasmld DNA also is

ernati
mbiwlaaharzm‘ 200 berss pEIoD 18 weaply che‘teﬂ é*“g‘rﬂ“g? ﬁ’éfg‘i‘"éﬁ Kins which bind

?@}'ﬂ &0 nﬁwléschﬁ& |u9cﬂ:r N&am l&dﬂms/ RH2RRRIPaNE i}[i&m:dﬂé‘ﬂ)!i'elg;mdmg the
prepa ! ins) which if

o et tocepe By iR AL Lafiyialnd BRa2Y

DNA vaccine. Purification nethods conprises the use of

triple helix affinity chromatography, which is

preceded by or followed by at | east one additiona

chromat ography techni que, optionally or typically as

the final purification steps or at |least at the end or

near the end of the plasm d purification schene. 15

Triple helix affinity chromatography is used in

conbi nation with one or nore chromat ography step,



such as ion exchange chromat ography, hydrophobic

i nteracti on chromat ography, gel perneation, or size

excl usi on chromat ography, hydroxyapatite (type |I and
ﬁfk))zo&fﬂfz%t ography, reversed phase, and affipgTEPr2005/010881
chromat ogr aphy. Any available affinity chromatography
prot ocol involving nucleic acid separation can be
adapted for use. The ani on e2dhange chronat ography or

any one or nore of the other 20 chromatography steps

or techniques used can enpl oy stationar :
odTigiREe SE RALCE S P AR, SRIRE b8 g MeiAl? Rproduce highly pure
nB@Sk SRCIRRGloaot carnit toxic clemicals,Urouezetse orgeni 1HHERSS, GF other reagents that
SygLens, L adeli t1 Ofkeacy BF Ve RARINE hudBR Lidof the steps or
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CHrRHARTERDY ciPio AT S g AT TSPt OF borph 7R 180 1480 i
Pyl RRO@PMCof b ortrimating dronekmui BN GRS PO apykqndotoxins, and containing
er meat L an SRR p@ffichiRl nRIGMAHES are described
s Tty e rwd W
i Xtb ameraations rvblicatinna BIRDSARRE3 hend M 3050 RyTEROng Srtent 2ppp ,
10 PCaSEN2005/0052 18/ 4rd e X pesp@ring Qs Ny fom pppjicativbesin research and plasmid-
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occuf ate renmoval ma recede i.r PR,
b oAk s igp PP et ot AL B ST NeH, 150, €00 S plasmid purification scheme.
15 BIDhiRefvit} hrérdiaogeipy B-usddsit ecmpuAipr Wit PleoT OB EEOmAGEERPLY SieP:
result in.a hjgh MY t; oA chbial \. geJ permeation, or
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Selily LidSnarddtapRENidyl {vagadid ity bidsmafogedpRNg®tocol involving nucleic acl
L il e e oo
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Eus{lwc{sns&rgﬂgteq '\'/‘%‘f’%qggte? ‘g{"%’é"’%& °’§ ion exchange .. .cucioues or
alkyrcperat e efph,steps erigchigues ean FPIPY PELIFSTRISGPRDAVERAh S .

hydp.gphobi c interaction chromatography, in that order.

n anot her continupus lysis js f ix affini

filtrEHeoke 'ﬁﬁﬁ‘%nprétg'@ﬁlén“ég‘pﬁ%sr %ﬁ%@%‘koﬁ‘\gﬁﬂ? ,tmcth#(?{nélaterﬁle hetix : ]m;ye
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FrToGE Af-BR ey B £ permEee B

d manyt acturin ro [ i

chomgpgehhy anay e ggth éﬂjgwglﬁdi bed iqgy exéw%{nﬁt%%%?y a\%ﬂ 'aﬁgl.am?/or rac? al
WibR [EEREG UnRE eRdhbrigh Yhrom@sgrapDNM&! FidRrretsmethdd) inglugles combination of ion
proteins are in the gulapp Yhro t Bed Hygs I@big Ointeraction
(§EDaREs  ERIPAIOETR s tg"fprc""'s ?ezlg‘ giﬁqc’ﬁ’num orTygﬁ? %]Errat r hpl o removal ma

30 (cRGuogmmy erpedocupirade theh perafobjfaipfiliFation fy ngy ﬁg‘ﬁ%{i’ fé y
chrc ﬂ%ﬁ%‘sﬁ agg}ymg%gjggp, ot her avail abl e chronmat ogr aphy
R

ues, methods, or.syste in. | DAL d: ' resultina
t he sTByscogwweys;ysisdnay EF ‘é‘?"ﬁ’"\% wg}&{cﬁg PRPa fésg%bﬁﬁctaituﬁ-gtem, i
F}ﬁﬁlﬁﬁﬂfy gﬂ)ﬂﬁﬂt E&s&triir(grpD:A. fii roaycfot a@mplp.élﬁe:;d?meﬁwr Bideast one of flocculate
e 0 t 0, pr.oyi.de hiah i Q), idneexé chiomgtography (such as
TERRY Pt R Yflon IR o, O e
bul k of precipitated material (flocculate). One
mechani sm of perform ng floccul ate renoval is through
a lysate filtration step, such as through al to 5 mm
and 15 preferably a 3.5 mmgrid filter, followed by a
depth filtration as a polishing filtration step. O her
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nmet hods of performng floccul ate renoval are through
centrifugation or settling. |Ion exchange
chronatography may be enpl oyed to provide higher

% 025553 the resulting pDNA product. Ani on XERKGH10881
e se ected depending on the properties of the

contanlnants and the pH of the solution. 20 Anion
exchange chromat ography may k& enpl oyed to provide
hi gher purity to the resulting pDNA product Ani on

exchange chronat ography functions [ g
cEionari aiop @](fépr@@)d Fl@pex aefiﬁalfyc) gtor:pﬂ é‘é&ly n? hgdr%p ob:c 1€1teract|on
c%ﬂnﬁbgrtpﬁy plﬁ%hé ¢rﬁﬁﬂ|meﬂmmgﬁdxs !y'EheE folsved by armam-eem ng-ematography,
C o 3&3 %‘r’%gﬂg%%ap h glﬂd l'{yﬂr%Phoglv\@’ntJm i&if o%fob‘apl@em that order. In another

char
cminmullsss i follonied by Hisste cfiltaatign, mmxmsec@wwg@a@r [iplex affinity

cﬁr%ﬂﬁé%m? agéf h§Jﬂépﬁoﬁn@ﬁR&bﬁHﬁ%hro§5ﬁ@¥bh§ 6in @lat!brd@n Thesk ewmallow for a

t lLuti
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uhpraelented urit N HAIDIRX & RNK&s wellas proteiyis @¢ initls setrpprf wnge.
r em)il; a&et%do :tn%lozrﬁsat {;}sg fﬁ{hglo Et% of s:fzé' QRLEIQ@ cﬂ‘%graphy (SEC), reversed-

prep on I on exchange r omat o
pbese kihrrgnateataphyi dtydraxyapatiet h'esern%wa@hé pHioR g°“§8 Prﬁlf cfhramatography

t?cﬁm&\ﬁls lme@BddP brAGaSSs ih 06miMaB it He st4pe lgserbed héreig incaacbrdance with the
unctional i zi ng ani on exchange chromat ogr aphy and

RERSEI PARYCAHAMY separating pl asmid DNA there through are

We' ! Akﬂwmtd reméalbmayrte emB0yedenporidechigher pyety iestbeirepuling pRNA product.
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nmonoflemeshanga thromategnaphs mian bt goieloysdtp é)ﬁ(é’lded‘ugher purity to the resulting
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W%Pféléﬁsklyi'@f‘t yrene, WO 2006/ 029908 PCT/ EP2005/ 010881
26 p Ahﬂ’dncbﬁ&ﬂﬁt{ée%wrﬂﬁg‘apr@ -niiay the \employadan @rovide higher purity to the resulting
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E&mﬁh‘lﬂﬁﬁmb{ﬁﬁighyihs bayly Etaeionsoanth yhe lpbklyamddyrp tg\;p ippeeﬁ@norg. Anion exchange
t?' gl)%nt Ilﬁ%/{lr Sn*o?c ggr%te: Tl %(r{é[)tgﬁw b M’l‘e %bNF\%ﬂa%aranon

rene,
hy dr cBoyﬂreimyek@p.ggp elpf@mat@rqygx ﬁg,qkmﬁmg;ml aml?qﬁiﬁf grte%ng%such material
& iR DY rloceE’s f@NﬁE@ﬁWiMﬂSﬁwy §rfénctidhalizing anion exchange chromatography and

net hyl epﬂﬁ%/ ’ﬁ%gﬁ%ﬁééﬁﬁ%‘f e tﬁrmﬁ are well known in the art. |
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OF anlﬂﬁrp xxlllaﬂ%eecgu&la}{)%la m@%%ﬁ&o@npoﬁﬁﬂ ﬁp\)ﬁﬁalsffydctlonal groups that exhibit

acr roxymet hacryl ate, vi.n acet
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trivinyl benzene, divinyltoluene, trivinyltoluene,

di vi nyl napht hal ene, trivinyl napht hal ene, ethyl ene

gl ycol dinmethacrylate, ethylene glycol diacrylate,

di et hyl ene gl ycol dinethacrylate, diethylene glyco

di acryl ate, nethyl enebi snet hacryl am de, and

net hyl enebi sacryl am de. Various ion exchange groups
may be introduced by the post-reaction. Preparation of
t he base 15 naterlal |ncludes a first step wherein

Y o o I T 1
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wei ghed out at an appropriate ratio and precisely
wei ghed-out diluent or solvent which are used for the
pur pose of adjusting the pores in particles forned and

@b%éﬁ%ms preci sely wei ghed-out pol yneri zat i QRET/EP2005/010881
Initiator are added, followed by well stirring. The

m xture is then subn1tted to a oil-in-water type
suspensi on pol ynerization wheéein the mxture is added
into an aqueous sol ution dissol ved suspension 20
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WHSEF arfdQRJuRd 101G 02081 6ORBARK GGG mmér s6 ad tb obtaig sefoprsticles of base
solution w th concentra id
e LTS BIEGT § o R g A g g et Rp? M peroice
thfeebeitig a@d Congrhanbyrete usglont ai ni ng hi gh- concentrati on of

Sg!jtegu?p ?ﬁguszar?ﬁ% L"tsbc‘ﬂnas‘gfrotnb ggvf%;afn@ Mgﬁgfgﬁm@el dnd polymers with
u I cu
i SAPESS: S BERAR 05 TR 1A T8 i TR T A R Smons of

B6piéiseselves. addi tion, a chelating agent for bivalent
(Tts }13 :Té‘%g%f“gﬁ%ﬂg"ﬂt H’SD%%SEBQ DOHa&CHC Oge E%I?ﬁpérﬁph%for punfym plasmid DNAs

etraace %500 to 4000

il egpfaabiet to daveorelapitelysiatge $ord m@nte@r DRICHET WETTh m&bf"’m °
&g&%m?%uH&etM1ﬁcM§ﬁ§ﬁlnﬁédu§$6@@(chéﬁ?é gotd baseTaterials is well known in

ncentration of chelating agent tor bival ent netal
he#tis preferably 0.1 to 100 mM A wide variety of
COMETv) @bésyofaéh&hﬂs aply ebearsed for abec loa regehangst dhiosateggply. A first eluent
sujtable f i —conEeatratidh Bfsalt may be
St S i Pl e B B e o ot oy
Exchange Resins, Q agen, Toso Haas, Sterogene,
Spher odex, Nucl eopac, and Pharnmaci a. For exanple, the
colum (Poros 15 11 PI/M 4.5 mmx 100) is initially

equilibrated with 20 MM Bi s/ TRI'S Propane at pH 7.5 and
0.7 M
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NaCl. The sanple is | oaded and washed with the sane
initial buffer. An elution gradient of 0.5 Mto 0.85
M NaCl in about 25 colum volunes is then applied and

W@ﬁb&,&gﬁ,sare coll ected, Preferred ani on excheng®oes/010881
chromat ogr aphy i ncludes Fractogel TMAE Hi Cap. Triplex

helix affinity chromatography is described inter alia

in the patents US 6, 319, 672, 2720 6, 287, 762 as well as

in international patent application published under

W02/ 77274 of the Applicant. Triplex hel'ix affinit

e Breceleing mhof GoesifuEIa SvnE Sisep T i B elpeplipith pecsd etuent and

R drRRta it Re oMo cartishodsly MRy tFexPHPoRadN fothberfirttivhient to the second

oubl e- st randed DNA. These ol jgonucl eot i h

et BT e P GO B e dd IR SR o6 BiandRi chromatography may

ve aged Foethefirsf duent cogaiting loWweoscentiation ok salt, afyerlyp @fugiop pith eogeentration of
BleSpSer (R #HPRM isChartRllarly Rlef2faBRNFat8he second eluent

o iy iy

9) . denine (A), which is ca | e of farm.n .
contpiping high-ganegatration otgliierew SSRHPOT %' @aPLin = Bt s
faHRN A Yrdr@ible. Ptiueftodiem sipaddien aifloritioandisoriun sulfate sesbosisedn

G C doubl.ets of .doubl e-str : B example,
cyt ost AR ° ?}\ﬂ‘lﬂ% ﬁg“fr'é%%ra%%%ﬁgmg% t.or%agn%e '???E‘I%g?%qgr P
attiytehed@mibecioaietic scidffor inbibiting ths degredation @l\eé@stn!%jdg@ & QNA-degrading
nfb imthd 19Gte of Edchdrichibl EGCThe dohdentravib éFfhdldiing sgeattibrebivafent metal ion is
rm ng trlgl ets with A Uor AT base pairs.
ropferetdy Gh1o100 Pk o1 i gonucl eoti de used conprises a _
Cyt OSA Ridelvatidly brassmpyicialy dhaihebleseinu exvbange metrices jgge suitable for use in the
;ﬁ’gs?r@'rtvlen ioR elqctllue&ﬂ\%}e})upﬂnggﬁlmd ﬂo%o&@@vai@% ffom POROS Anion Exchange Resins,
|5ur| ne-honopyri m di ne sequence. The presenc tgf \{\D (Poros
Qiage/ r30HGs JroReRPSTemie Nertrppacoand RiATREanEy © E‘s f potumn Lror
lﬁ’@frgﬂ, b‘h%v\'}‘q Q 1bhﬁwﬁinﬁiaﬂ5r égalliBrate@ itk 20N Bis/TRIS Prafyine ateH 7.5 and 0.7 M
acid p ere the cytosines are .pr.gt t : 5Mto
S BTG i SR VS R R, B et adion: of 05 M
OELUMNNEC inethout @ ogarnnued|enass iscthencapplied laed fgstiens precoldsstye; difefgrred anion
resent | I ivaconpl enentary to
SRy e i et o et ary Lo
best Tigles delix pfigitnetyompespivals FSTBR; 1T ﬁ‘é' e Baen =R
©b479RD I RQS inGReridignaRpAideapplidatongablisbricedeniQoR/ 73374 of the Applicant.

ful conpl engnt ary. Far _ex an.~oki - ) 4
ol y Uespley el i ppefen /38 B o2 il g i
otarpgosagieheotithtiake dwawestandegaa{fen%seghg@m-ﬂep@pr ¢ following

JCTTCTT-3' (GAGG(CTT)7 (SEQ ID NO 1), in which the

ases GAGG do not _forma, triple helix. but. enahl
ol i gonucl 8ymidne (o B’é’“@péﬁcé’ﬂfgbﬁa?f RPgE, hﬁ%g ?J(l)tﬁp%‘ibrﬁéi oublets - of
aduble-striRe SN RfgopaICT 1), Biochane28<198P) §6Hucl eot i des are

capabl e of ,for mng.a &t f15iding oibikbwhn AG RIREE bfi dduble-stranded
sequence %eﬁi“am?r%‘aa‘c‘%"* elgr%nt ar”ilétﬁ?littg (GAA). The

P¥Auence in question can, in particular, be a region

cont ai Ni NGuafine 1d), Which-i§ ciphkle biforinfing tAgletel @RI GiChizdbletnofidowble-stranded
exanpl es. "Anot her sequence of specific interest is the
Biftence 5' - AAGGGAGGGAGGA GAGGAA-3'  (SEQ ID NO _2),

Thi s Sequentmatbdeyimina (C+) phich fsedapablegif tforminggriplets with G.C doublets of

L i, £1C ' | st AAFAGACGAGGGAGEGAA- 3" (SEQ I D
ﬁﬁﬂ"&%w%“e@ﬁ*‘%%%%T 3 SEQ 15 Polohd)
In this camel (Dhwhidis epathlral QTG EIPISFAEE A0 Oy~ e Prs
ant i peredabl@) thebligeMicrRbride isdd @ompriseo tyygsinerickehaoppritgdine sequence and
the specific sequence present in the DNA is a homopurine-homopyrimidine sequence. The presence of
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These triple helices are stable only in the presence
of My?'" (Vasquez et al, Biochem stry, 1995, 34,
7243-7251; Beal and Dervan, Science, 1991, 251,

%%%ﬂéé@ﬁk- As stated above, the specific sequengossaioss:
e a sequence naturally present in the

~doubl e-stranded DNA, or a synthetic sequence
introduced artificially in the latter. It is
especially 20 advantageous to use an oligonucl eotide

capabl e of form n% a tri Pl e helix with a se cheth .
crlatnst ATk (B TR § BB SaNaStA B igF e cvosines are
pRGRAEY, @nd destibiizeddt bigiline P whepthe cyassirenarofeumaligédasmi d or

in a rker ..gene. Ta.this re it ,

sequgﬁ%’ ucierﬁ’g‘i' yggg'e Gt Séeg?r%werpge%lgng g h%)]’?lkht§ ﬁ}g? %Wﬁyﬁme"fm 0
apaw faroationrof & wripldieslinr Beit ryielss andibr beshsalesHY Ity CoAY| b QFBEEL B using an
oh?ﬁ@@é&iﬁ@%ﬁdqgm)ﬁﬁb NdeglieR® WRiEh QRS fulilhCompiariRhbgsi Fopfexample, an
ofig

) onucl eotides capable of form iple helices, . v
W@Wlfoﬂ%es@lﬂgm@fj ar§peq) ﬁp@@yﬁ%ﬁ%&y?ﬁﬁf | Hlégonucleotldes ]'1a ca
sEREtice NG AGISETMCITEDUSTY CENGINIT-X (AGRKCHBH (YR ThE0: 1}, in which the

| NV | | Ny £ h
basg; ?IRE}SIO b AP & aaﬁpfelhgfgi %J% %%qu?bl{%gﬂlg&kﬁﬁm acddhpart from the

P ar conmercl a UC

BR322 ,

cp@ling amithe sequeneed€TT)x¢ Wg_e olimﬁgotifiﬁ@re capable of R)rmmg a triple helix with a
spRIR Q%lﬁxér&@cdﬂﬁm@)éﬁﬁamlﬁgnﬁﬁy REGGNN) © The waiudficalin qu.em’oRSazlmf]m particular,
N a, doubl - n a, seguence C I1SIng a
baﬂfeﬁﬁf’@'t‘ﬂ““'ﬁsnﬁ‘gﬂjgg;ﬁgg‘ﬁ s, s EPE R R A 3 (SE '
| D N@hothés sequeres efidpedific infestds thgisequerce 5o FEAAPGRABEASAGGAA-3

| Bl a&dn OOME e ARt PN |1k hivkth Cage, olfghicteotides
(518(1‘) oI[iB onu'c:Idz‘%'c():}\';sallCI e ren& O6fde S olfg5¥c

e A T, L IRg o RLestrafinati seo

IB)NQ: @ th isials, tRd dligbralbaidy bihdd it reantipuealisttariemation of the pelypurine strand.

oubl. l i x, as,described b | 2+ ak: ;

i 55 S S 0 DU USBrt,
72457251 Beal(ahid Deredne Somiel $99REXS 1, 136091393). 20, 5279-5288) .
I

asm . _ _ ' .
o s b PGB AR e By BRI is cmecily
ACAEhgeoRE to, ust/a oligoBBBeotid®apddR4of FQBiIngrayipleaielbo witle a sequence naturally
nment L oped. r onrd,at g RYVAY AT "
FPrprae SppheRnplon: i B S UAHFRUNEL ] SERia8f M marer
grae eTé thimvegaib it is iieseh tirougly segiencs agplyse B} tomeiTegionger these DNAS, in
RhRaE BShEUrigh SFSrepRbdonaould p&ies Sordplifie-Hofda3rimbidine regions. The

plasm ds, are plasm ds w.th condit.ional.origi .
puprsiscatli gliedee s i??Paé”e a f?agﬂr@%%r fipley bt ?Jmh _ these "atu_ml
FRRiddurhé Reétbapy drnidink SR 00@NaGE@sly en@blpsthe mieshad\od the jivensing tpde applied

cont aj. ; D R&ei , pBR322, pSV, and the like,
S UARNAPY st g on ol o
tybre ARMOAS fhe homenysirerTopEPYTimAine saqpenchs napyrally jpresent in 3, doyble-irgpled DNA,
;{Jee&aéeeoeﬁ\?ﬂngah or pah%3 the sbipibriee @ CTABECCAARIGGATIAAAGG-3' (SEQ ID NO:

g t abl i pl . i 1. h ;
SRS e e A A 8 Al e e
Qponkiegiua faringtthecisiple HelixTprascsEORe Ipegutios FEGAAFERCTECECTCTTTCC-3
{é@ﬁ?ﬁ% | BL 2 Gies GRerelyld R Ao §RRARLF the MEUbRABIME as described by Beal and

GAA-3') (SEQ.1D NOQ . 10) lo ed in the, .
ervan (.o e 9% 1 (PTOAD) i fogipte et e on G I€ Acids Res.
(dovIDh STMG288). dthe seqh&B6 5-PANA BAGCASGAS-3RESEQ [DPHO: 7) of the plasmid
1936). This sequence forns a stable triplex structure
with the 14-mer conpl enentary oligonucl eotide
5'-TTCTI - 1TPCI TCTT-3' (SEQ ID NG 11). The
correspondi ng ol i gonucl eotides 5 -TCTI-1=CCT-3" (SEQ
IDNO 8) and 15 5 -TTCTIT ITfI' CTT-3' (SEQ I D NO 11)
efficiently and specifically target their respective
conpl enmentary sequences |ocated within the origin of
replication of either Col E1 on or pCOR (oriy).
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In fact, a single non-canonical triad (T*GC or C*AT)

may result in conplete destabilization of the triplex
structure. The use of an oligonucl eoti de capabl e of
{vg,rmm giagtriple helix with a sequence presentCci/Ep2a65/010851
20 origin of replication or a marker gene is

especi al | y advant ageous, since it nakes it possible,

‘Wi th the sane oligonucleotige, to purify any DNA
containing the said origin of replication or said

mar ker gene. Hence it is not necessary._t [ £yt
PBR3 A lartastese grae dRyvipliValeayn o ald Eepe gl AFpd $°&345'E)g¢9t2- 89, SY5-508) may
alsagaﬁmsrﬂae an artificial specific sequence init.

ot b AR 3BT AL

meve
hawybebreideroified ¢ axitinb of webnatiarhef plaseide FOIE! 95 welh@s plasmids pCOR. pCOR

p%Lrh‘an&éC ﬁé?ﬁlasd@nﬁlrb@?&tﬁbﬁalssr%%ﬁ @epﬁﬁﬁ&fr&ﬁd iafe iritdR CalidNfiscribed US
rovi do not | e rea
2h0 1% p0d VRO o <R RS A s Popege seavece

) RG)QAMA@BES'@ mEQ D Nbe8)Emappal upstiedm| ofi teaRMsH trgasedpt involved in
plim%(_d3 erh&qi%n g(]tatcﬂgg et [aln lt)gll NafoftS So4, 698, tﬁ%%c{‘u@nce forms a stable triplex

ari ne se uencema erecog eotid
shyyctuge wighy Shei lﬁenqnffomﬁeﬂqnﬁmii §t gﬁ?ﬁ MR )g°‘{¥°"“° eotide.

T R pﬂ)ﬂ@ﬁbt}%' Edhtairks 1aS ﬁdnfbbﬁrﬁiem&ﬂc}fl anhked bah t wpetitive  bases

(1969‘\23 *AT tri ékg éé%&? ﬂ; g\g‘?&ﬁi‘ gcetted in %bcgg?f m:ffge%%cm of the y origin

reptbetif PEOR (Levéhenkolet 1o 1996, Noolei dhaids Bés.. 24 d916h B seqygnce forms a stable
tiflg [t fre WA nzeséﬁ-%d& QGﬁ?lé&%?’)%lrgoﬂu@l@otﬁl@QWWCWB (SEQ ID

sequence

I S_an ,
NO:ahb. 15"he i cREsspaipg olus?nuplsot@%éc?%"yrr&t‘%ﬁ? {?E {3: 8 and
$15ecPreaereesr-of (sEbe m e 1 (Coficieraly 4ndTdprcificallngarget their respective

c@pmg\Lxlagq?ggaté sqqﬁﬁrr]\?ea\/\g%&tg%&g@; [hg éxt-: gng %Pr%éltcﬁtpaﬁ 8? Biftled E&@f bPBr pCOR (oriy).
16|facg mweamhmmcmwzamgﬁ@ 200HED) Pay/ reseh in gqrgplqyggeitab@@tlon of the

mnl ’F%u rgul ar, as shown in Exanpl e 7, the pur| fication
P I'ncreases when the ol onucl eothl% aa|s NS, e present in an
fewer'l'heyﬁleﬁimhe'@mlcl“‘r@ ceible PERTBIEE § gl REfn with & sdence p

el n%?'?ébﬁl:ﬁ@ﬂ boeFarkdr ghfvais bspectally advantegznusasine itoroskbs i possible, with the

%ﬁnﬁ %@nlﬁ&?ﬁ% e {0 ptu& "’F?Z) se‘g c&r?ﬂmu;lr%‘}g A *d cgl'gﬂ%gkgl‘r?@aa?&ﬁ)r st Marker gene.

Kencein smplorbdssary 15 medidli the plegmid ¢f tlp;éipptrle;ﬂqagqu DN4gn order 10 u)corporate an

%ﬁ&@gﬂg&h@g&&ﬂ&,my advant ageousl y possess certain
em cal tions enab

1's PNOPEDIH T FRAAPHED FORPER DS | I pARGR, bRl ac some
inl3marcee b f bc(:tole&&q betwes thet sequere iofithe elw@d:leonde and the sequence present in

ga c QAU pro%?dtg t‘?xﬁ) Sdloau\&o Eldtgr%ogxqatt Q [BRANfasnityl NKeik  sequence

essl on eosi des whi ch™has undigq_[}e?mé b
SENAA I GO TAAGHE-ISREQAP 3YD: R} Meseidn U fIpRge pyne may be
IBtEned” % v &8¢, tﬂthﬁMﬁ‘é ﬂﬁﬁ'ﬁ)ﬁmg AFGBEPPIIS Séqobree may be recognized by a

di f t | eot o
QH%]'I]IB?-] Iofg %Ithgrg sgglaatbggbl}gém?%rein vy Pr%ﬂ) UJRirc Wlé g{%l@%hen flanked by two
DAY triplensl (Kiesslingtet 3., B\lqdieesst:y,A&m&L 220 28341994 22

3322- AhEAORE i fAldid8S:s P IwEHSdntigh comprise the
forna%g%%' téaﬁr‘rﬁeﬂwﬁlh%Lr ﬁ%g horﬂ’ate s Iet ‘féé Mat t eu

C
tsouRate (CC D thARUeT A S SUESB LT Ty WP & 0 G Beyezn 1 and 15
p@luﬂﬁmll 10 Bépeiially tadvasitageoGro peessuishoes dfaheutge (CT), or (CTT). The Applicant
0 ligonucleotide.
g PE Bt s ool s B} nPRTRY S o e ol
(Le Doan et al. Nucl ei ¢ Aci ds Res 1987, 15,
7749-7760) . Anot her nodification of the skeleton is
the 15 phosphoram date Iink. For exanple, the N3-P'
i nternucl eoti de phosphoram date |ink described by
Gryaznov and Chen, which gives oligonucleotides
formng especially stable triple helices with DNA (J.
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Am Chem Soc., 1994, 116, 3143-3144), may be

menti oned. Anong ot her nodifications of the skeleton,

the use of ribonucleotides, of 2'-Onethylribose,

gj}pﬁg&)&ggﬁ,ﬂgst er, etc. (Sun and Hel ene, Curr. RPI/PPXOES010881

truct. Biol., 116, 3143-3144) may al so be nenti oned.

Lastly, the phosphorus-based skel eton 20 nay be

repl aced by a pol yam de skel gpon as in PNAs (peptide

nucl ei c acids), which can also formtriple helices

ey, SYSHP SRR e PHOBSIOT D gy B EoBie i comain

f@veg Bk NR ishadedoddieh ee @figonageotites DRBe invention can also combine (CCT),
ﬁﬁgjbonuclelc guani dine, Proc. Natl. Acad. Sci.
(QideEM92 6097-6101), or by pol catlpnlc analog eg .

of umonwudbpuat wed mwmmwabﬂcmpw@m)f/ preodifid najyfal bases) or chemically

ni.rjagﬂhone 1ef akféﬁalt hid %llﬁ&rfué!E’cgldMayma&ﬁmb@oﬁs@plpaﬁeﬂ &pptaia chemical

mour aci 1. whi ch I ncy eases, t he,
e ﬁggwg.%qnélgpg atérefngq,ncm'&r %w%cihen %Hstﬂgclea%es L jt? gfg‘m{}efor the specific
skduee, ©08e. incréfR&O OligdrduclectidO 50 aIR0 Griderstodih éo miednr ghyslinkegh guccession of

Iﬂgé) @l(e_)ssg |Cl?ﬂ£sadn ergcgggtﬂi'&% I#E‘\S(ﬁﬁhe &ERRA »WB' t6d) il Making it more

eaza- 2' - deox xantho
resistaal to, nupleasese| @nqmg,pg@b]:qégodlﬁcitggg o ‘E‘I’“c gwgorothloags, which are

cl bR o@'%ﬂm it Qhélhc@mmmgw&dbe&d (RGN0 ASdscRes.NH9BA2, 3322-3330), as
pyr.azol O ri.m et &
asgl@cmuclgbées poisg'g%g ﬁfTﬁc ﬂr7l'6€ ﬁ)ﬂé}@%moﬂgd‘sgggtg gmaﬁeéwc et al, J.

Am aTReROFOIL 199¢, 112, we-msmwmemmns@ cly/tsjalge prssiblpfo Lathg)lgonucleondes

ngtFes.u(ch{m D & LGk R nmﬁm&tv&:éﬂ als@ %ﬁQﬁ'p@ KdllhéseﬂthIUNA {1& Doan et al.,

Bicteisc tAcxdg?%{s?Yiﬁ%vngeTyig?@g6 25@@1 % tﬂ OReleton is the
ﬁg%gﬁiggg@/hmOg&kxaﬁﬁlcﬁﬂ@blhe’r ntqnpxeledtfde rpboliplidraidste Hinkodescribed by

élg«gqng glﬂgx{,: {a{ i%% é]?egP %{S\Txc n? %f% (ﬁ%mgg{pgcla%? tﬁ%‘eﬁehs@g with DNA (J.
At gﬁhﬁuﬁoeoIQ%e_ﬁndlﬁﬁM@,p@m (5] @e@@@ﬂgen%@ona gther moglﬁcanons of the
ttoh 31% B of fhonltR &ﬁda@qvmlﬁ&msm;ﬁm&a&dr @i, (Sun and Héléne, Curr,

! t
@ytngrs Sm@‘s Bigl., ,{_ﬁéllﬂlggﬁgb%%gqlség{;s %tionﬁai.1 re}..a%[ﬁ tlﬂg Hl%tg}%hg& L%gd skeleton
My&t}ﬁ@ardltléikklams astim BNAD(peptide tldqylcpm@?f),eymc}\ cayf also form triple
éﬂgb‘g’} FS{ “E%?"ﬁegﬁeg%dlp#%é i1 %00MKid] ef E\e JSRRCChant Soc., 1993, 115,

es't er to neutral |t
wm«swmas ai guaniqiusped Iskeletas, aoinONEs (PR ‘%H“v%h“‘ﬂ‘i%“ Proc. Natl

hhansd e 0l b30sL BbARIDIES b9 holjdagoris irdloges bf DNAAWhidhslsodorm triple
say at pH val Ués wheré the risks of degradation of

WW&@nld DNA are much smaller. The length of the
ol i QW¢ﬁyamelodmewmﬁdwam ndyalsorbe fepldced by B eramoymeil iwhich jngreases the

é&lglgi 8E tl'{e ﬁﬁgri%@%}lﬁ%r BIY\T'Agg:%Vs‘?J ot iDdRakfy. |Aﬁmg¢lﬂbm Soc., 1989, 111,

ases ant a eously use

B@SAGO6 )nEke thied srepdynaychlsp gongain armatw@'r%aéfﬁ ameng Vg HI?{" [y, be mentioned

Hakazd- @me&?mthbasa V(Mimgén casalt Nwleict Adids Resir é993, 21, 327-333),

selectlﬁ éﬁ?ﬁﬂ@ bgbl|l 8f ‘the interaction. The

S-St YR HE™S t he i nvention na

symwaﬂﬁo[zmd]pwnamﬁ-dnmm ardcPrrvaqué. Aml@h‘ﬁ‘als?‘i =c¥?|9%1r] 14, 1470-1478),
%ﬁm ngmﬁ,gﬂg Q?ﬂ%t%tgeﬂgoéﬁewmmsl &l iy dthedmodification known to a

esi zers ot her netho

oheian] sdeq in lhﬁéﬂéFy% 2 eV BFE 4P G P‘g% &wgﬁﬁﬁ oSttt Biol, 1993,

BeyM6). its covalent coupling to the support, the

ol i gonucl eotide is generally functionalized. Thus, it

may be nodified by a thiol, am ne or carboxyl term nal

group at the 5 or 3" position. In particular, the

addition of a thiol, amne or carboxyl group nmakes it
possi bl e, for exanple, to couple the
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ol i gonucl eotide to a support bearing disul phide,

mal ei m de, am ne, carboxyl, ester, epoxide, cyanogen

brom de or al dehyde functions. These couplings form by

%%Qk,bﬁbﬁent of di sul phide, thioether, esterpcEp2005/010881
e or amne |links between the ollgonucleotlde and

the support. Any other nethod known to a person

skilled in the art nmay be usegli such as bifunctional

coupling reagents, for exanple. Mreover, to inprove

the hybridization wth the coupl ed olﬂ%onucleotl v, b .

can bEnothgityrepf agéiftadion ?fﬁhetqlf§°’k9F‘F‘§’8ﬁ'ai’é i qresgpecialy, of improving

the nhéucﬂoraﬂmjoanﬂthnmdvean the prgbaiicleotdqme e apaoitic sepese. Rparticular, a

{ﬂﬂsg g\iaﬁ“&%ﬂ‘ﬁ érllog]gltc ign acc?rdmg ?qi’tﬁc #llre%aorf (Em&sftsf lﬁﬁgth%gt%ﬁ%erkgtosmes of the

sligopstedtide2 The nlidohciegtidetthus gesthylated dﬁglaxﬁthq nopeortlyt property of forming a
MIJIJ‘UIEIQ ‘FleIRNﬁthttﬁe Q&lﬁc@&t@?{c‘é Gh I-“‘hﬁge@ CidkeR EMRTFAGIO SR | Iy hence makes it

1
gc;gl?llﬁ rtcéfvgrlkéb pxﬁhee ngreglg:\gsclgﬁ_éj ol&oaﬁ&guééglngﬁxgﬁn%{%'ththat is %‘0 say at pH
Véhie§ WherP e Ak 6f degxaatlmgoftptnsmnh ONAGiramwch sddler.arm i s
l I n keﬂ’letlengtﬁ oP {IJIQ Sl?&gﬁuc&o 9Jc &é&%\]’\ﬁL lnﬁrﬂﬂ:i"& ldﬁ@ﬁdeﬁﬁn @Jbeg\feelﬁs and 30. An

"spacer not |nter
nhgohucten@dewpbngﬂdm them 10 bFPFlﬁéP adyaiggeoushnised “The legth may be adapted by
BELTR kRS inPHE bed Gor RAGEIRdivida) Bd3e @XAUNhe desirdtieseleatpity @nd’ stability of the
can conprise the sequence GAGG The armis 30
HeRAsHgeousl y conposed of a |inear carbon chain
conpr TizioligonGel@ride Accomiinigan thatinyemion Ty p¢ enthesized py any known technique.
il Jﬁﬂ&&?%ﬁ&ﬂ% é)ﬁch' rﬁ%ﬁé Fnbdic afcﬂrs?rﬁﬁegﬁéﬂ NehyRWer MEEbd known to

functionalized
e mmk*@@na&n F’&W&PQ‘@“S‘Y Pewstd k or prepacked in a
C ol UMy pdhin &4 éd@&]éﬂt b&.@ﬁing tB kiR Stppert, ahy dligaressleaide is generally functionalized.
&gh&éﬁggaf am)ﬁﬁ' gd g teagmng? gr%g}fl et%ggllsi é?‘&@eart \Mesﬁ or 3' position. In
@wﬂmtﬂr ahe ﬂheomfﬂmwww mrbpxshwe mealkes etavpsa@leefowaﬂ@lﬁ igyoouple the
%qF@eroﬁd 4435 &bgsrt beAGh LHARIAE FHIEMATE, Bk 2 oky, 183 Epoxide, cyanogen

@m@ o5 gld%@{gﬂzfabcggésr %gﬁ?g?u\gﬁfl@ls f%a ﬁ:‘é ?gébrélshqrggxtl o\f%t s!:l\;{}%g'e, thioether, ester,
@ﬁ%ic&! R bSin® WA HREvepoihy (ol Eontadevededind i tirydubponz oAny) othep method known to a
?Sl"f,gxﬂ%a& g% ﬁ@ 511%% e\gcds édcfm &%ﬁfu?ic%naﬁ%ﬂﬂﬂ% ?aageIQ e1’0:‘ example.

can opera fusi on be
perf ublosaverDtbe nmﬁrweom ahyhn@@eltnzer\*'lﬁbuﬂ?f?oe@ﬁq &stﬁfoage, it can

| fivahi3zeB N6 ChSdiighnuBidRR icagMAH 8n tafn' e a "Phcet” &;uﬁﬁcasfhasbs The use of
R Rt M S -
quabhﬁge:w.aﬂmdnymumem.n it the NA fodm anmmdmfl@smn pqivantageously consists
K E%?neaﬂ‘ cabtdg ol gorn%% hé’ V\Ej l%%-?’ﬁ@i@raﬁl?% ob #0 CHEAMPE GBd A khine which

gonuc o an_| rove

ihenip binfing ok cehmyu Biecaem isTkes o BTosRaR® 61 0 R EBLE gt "specer
CORPARL b Hlsed thQFi Q8 n5t ipferfér& G ith ,the(lﬂﬁdlﬂﬁor( CITHG}, theotspdcer)’ can comprise

it | Sy ref able t ence.co [ at
|pélal§t %I agn%(ﬁ[{lgF yéuﬁofpa?eg u-ﬁj ge th% %ﬁu@h&g BRGGAl The arm is
&dvnpiagmmi}t @mposedtfiaflineapcasiwn @mn@mqgﬁ a5 gz quo[l atfgs

conpl SH@E‘J ¥ty Wiobnbto § 155\Eny'Hﬂ;§mt Mﬂ'eﬂ@ﬁthgtm &ndQenomic DNA. These
hybr| atron"wth t gonucl

oy B OSBRSS SRR O DO A ieRGked i ol Foncionalied
Y@tﬁd $liHgaas brofindtioalited 06y, bebdsainagnatict o od#apwm+ KIhromatographic supports are
Co menyar ed are agarose,
PR 0 o S, of o BRI ool 1 b s e ago

double stranded DNA. An exanple of the latter is

circular DNA, such as a plasm d, generally carrying

15 one or nore genes of therapeutic inportance. This

plasmi d may al so carry an origin of replication, a

mar ker gene, and the like. The nethod of the invention

may be applied directly to a cell lysate. In this

enbodi ment, the plasmd, anplified by transformation

followed by cell culture, is purified directly after
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lysis of the cells. The nmethod of the invention may
al so be applied to a clear lysate, that is to say to
the supernatant obtained after neutralization and

& obd b2 P%tl on of the cell lysate. It may quipEr/EP2005/010881
obviously be 20 applied also to a solution prepurified

by known nethods. This nmethod al so enables |inear or
circular DNA carrying a seqagnce of inportance to be
purified froma mxture conprising DNAs of di fferent
sequences. The met hod accor di n% to the g éon c% ¢
agrlemidp or dextn b wvell 19& thsisrderivatiyes i (§ih 6 53%‘%?51 EPOYRSE FHBEfOSe: etc),

am@ers Tha &%y(wm&:@mamm) aor | dyfhadl @r @fgrifted lsilicy,ofbi exapple. The
euka

d Kk i [ th
oAy fotins o ongs ] GRSy Grlialpll ® pell s, the
St r ePo kitaie bettanmyrifivatiarericidso it del esperialix adyFNegeousAle ysp P thsplasmid, a
?qlﬁéﬂg xgﬂlﬁn%?évleél' ?ﬁﬂbﬁa& k@%diﬁtloﬂﬁﬂﬁtﬁ,ohﬁéﬂﬂgbondan dhé IpRsence of

i oned, and npre es

spyersy/ m@flélﬁay@@ gosgpnsgggreqq%fr ’Bﬁﬁ‘&%éh%}g'ﬁg‘(‘t n%{wt\tﬁthe &_E)sequcnce and the
ofigetfleotily, WRILR leacdNdlart ifrokdniees, in the pirificatibh gichist Trow, forfan oligonucleotide

cpétgﬁxﬁgé( relg?na\{sle cic;’lﬁ‘ (é‘gj of hC'll'lﬁ,g{oné 86is ﬁr‘efel'aﬁl@ lgélae E’pmgflcfeﬁgnoe containing
apleasv h cempliinghviery nptifsi ang preéerztbryewle@mplpmmgaqb -y esRse camying n+ 1

c!o{-\ tkhé anr)F)ﬁnoti@f Ihhﬂaﬁﬂrd? m‘u@ ”%ﬂgﬁsaﬁhmybﬁlzmlon with the oligonucleotide.
P nucl eotide i s bound

%q’fﬂl“é%ﬁ?uélg,r tgﬁ Wﬁ gcgpqqceogomam I"fB fo msﬁrsqrzau?ﬁ é)osna%s %hat is to say n+l0
daRpiegenpidy ntifed i s then mixed with the bound

ol gﬁ:gumeﬁw& a%gdrdl %%‘ e Ryent %Ekt%h n&ntﬁeuﬁnﬁl ﬁ.lrtfP aﬂy type of

chro ogra hy m Coh talning the oligonucleptid
dodbinetrandsd HNA Wmmrégvfalpﬁiyter Bairvisr PNA: ﬂ'é%i‘sr“e"g” Pagepfrgly camving
AnQ of R6re %@HEP bhdthdeliticOimpshahc@. tThie pRinid @y Glls@ﬁimyde origin of replication, a

r{lq?r{:crﬁn g%g, and-fhe h%"o / Oztz? é‘}?%%? F(% l%f%g %Pgﬁegggitlrecglz to a cgll lysate In this
é&ﬁbﬂ&ifﬁhlﬂ theplashnitd, bioidied Betrantfomeltion fotleved kgt('éb culw@yls Bgrg'mi dlrect]y after

515 & tl%?el%o "l‘h?ltnetﬁndmfg]g irv@tibn ﬁ%nfﬁs%% hHiibPR alcRbr 19526, QR BGS say to the

m nutes or nore.

Ak e T AN N ek T
&Fhﬁdraﬁb 1Ox EdiRion pRpusEEdBy krio@n meihedsiTtlismetio alsgenables linear or circular

PHp (gg(ﬁ)'g#?%ﬁ}e%blﬁg‘? lfg grlgjp%e ongﬁﬁééyfqﬁnop m&mrgcdn{ﬂ'aﬁﬁ?ﬁﬁhp&' different

I'c nol et | es
&t‘,hh:ﬁttes at Thet dethdd aaomimghtydh@pwgmo@ qﬂ@gﬁlsen@ b fen dg pgiGeation of

bl%:-st nﬁé%'ﬁ%'bf for purification. It shoul d be noted

H'C supports vvorkb clu ering"
effec'lihe cqlidysats a1l @ﬁt’ysﬁF °ﬁ96?ﬁ‘ﬁ'€°tt? rmed or
shar q&;g prdR@S&ic BN, e bhomsia @smc&as@nh_r&mmm@r Strepomyces
i ntera r Easts, Sfunp® falid the lik
By ?ec’f‘ 5“ ?xé%vesgso%gaﬁ%m cu F@&fl& gg,g,l M & graﬁrs égﬁ aHo 2;2:’
mhh@rmanmd\mld]lam gspeaialiy Mmmor Mif%iw&e—éfﬁ%t"b [CHO, €127,

LR NhAgS k., Qiflls base materials for hydrophobic

or epaiTerBEnoPl R ofh JPens HEE 1A 8] BBF ¥ wipex amny

Hvdﬁmby Ray Bl edipioged tonvmhlp bigher ourita pHye amlih@p@Mi@@&ﬁu In triplex -
R%r &%&nﬂ%%b@sm Qw%e&lﬁ@ 'is%tiﬁ&UQr&u @ S ds akcR@Watogriiphy resin or

ter_a describ

mer "G 1 ThEGOMRR DEE PUrfEd é‘o‘Fﬁo‘P‘éfde‘d“‘hE‘F oy syBoSBice, s by

ﬁpiﬁﬁgeméesamge N@0Al tBrof@tofephyl S@tininOcontalnings the t dligeriusleside libound to a
ase naterl a. , fi ing a

ST LiaRnd SO TRTRPARCT 35 i AN O ool foring

any conpounds, if various functional groups that

exhi bit hydrophobicity or various ion exchange groups

can be introduced by a post-reaction after the base

materials are synthetized. Exanples of nonofunctiona

nononers i nclude styrene, o-
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hal onet hyl st yrene, m hal onet hyl styrene,
p- hal onet hyl styrene, o-hal oal kyl styrene,
m hal oal kyl styrene, p-hal oal kyl styrene,

yrene, a-nethyl -o-hal onet hyl styr enepcr/ep2005/010881
gdr@{mz&F%% hal onet hyl styrene, a 20

nmet hyl - p- hal onet hyl styrene,

a- met hyl - o- hal oal kyl styrene, 33

a- met hyl - m hal oal kyl styrene, a-nethyl -p-

hal oal kyl styrene, o-hydroxymethyl styrene,

tripleny Tihekendes betyees the oligeauciestifis and dieyaiasinidymay by Hopgsteepbonds. This step

nﬂy chQ X ¥ed FH |<§ta‘t’ E.Qﬁgﬁ sall R Ehir oY Fbrkay bomtaltl tRikCof 20 minutes or more. A
dr oxy

W@ H@Y % g‘“alh’ ?P@‘{STEH%, F%mtmtbogl )gg}.lﬁelflﬁ nfutrtal buf‘fer elutmg the
P&Sﬁmﬁ’ﬁmhhemlmﬂwﬁymmwesn yrene, a-

rmt h kdr?phglylg Engéééﬁ a%ﬁko?‘r} XJ?%P@ uses hydrophoblc moieties on a substrate to atiract
hadrmbphy re.gpn:hyldptgo;py]aq Wf‘%f%@rf@' pugﬁcaélprg,c}t dmuld be noted that these HIC
sUFpbRaR oY |b§1%@‘c]uﬂérh‘|§" &lvekt; H&E(}(rhlaﬁtfbr |d’r’l§¢dfoﬁd6)€&t foythed or shared when these

acr Lsggsgq%ﬁ %%5% %;uﬁtgtra ‘5’{‘ é: o gmgrﬁ/ Len@t?c?atl Al &-is very efficiently
ra'nds'aa' dperudidargpesmiddorats arl ottierxpniaminanigy sysh wsﬁ!ib‘ﬁ &JAamd epglotoxin.
agelfesie Bfbast! thaddrQ1 %P&}bﬁl‘lo@r@ Ql‘e%u@lrc%ﬁlﬁt@&a]ﬂ@tdd fwall @0process for

hydrocargons Wi f?car oh a
PR EURROTIEG IS arﬂJH‘&H‘EPBﬂ?WPE?H‘?gHHWrﬁ%}'% B EoBRepry and Huting and
stgatahg Mhsafd DNR&herdhr‘dlhgh}al'd wLignen in the iax. any lateGhtereali, described in US

CF hyl

raepoly S NG RBRFD Frpbi I ARAAFL D P d.ya§?§| at o

di et Bpnpoved g:lby@uld f@ntlpp@ymh@ysyf bpsematerjalsithay pre yis é’w (.Hackmg material
0 @Eiufo I&o@fc@ntcrac%@ﬁ w&mﬁ‘a&%mp iy"RGhHY bedipotts, ibvaeious functional groups that

b ésdfqnpﬁol{»%? S &’ssﬁlﬁrg%éﬁ% SRR o) 4Bk R ater e
Yasel fnﬁfiﬂﬂe(hrbysynthdmeedpc&hmplaa@f i roonofungtions d@pnqr@rsnir\qiuﬁﬁ slyrene, o-

fluen [ 2hRalkylstyren
e i ko
miseloatkylayrene, g@nefhylsmen% emedky-he! ﬁ@eﬂwlswéq'? TR “ts)‘f““'f'ﬁ%'y styrene, a-
RARE -mt)ﬁ&hﬁ:{tyr% SRy DRIy BrEd- R ARy Bl kB8R kylstgsne, a-methyl-p-

e p s 0 !
%@i&gyrp%? pﬁﬁéﬂxﬂﬁetpy?ﬁ?ggﬁ’lag’éﬁh‘{’%ﬁaﬁﬁﬁﬁé‘r"gr Hro tl{yl}@(re e, o-
RoeRatkeByteat,ng r al-Brioxsilkylstyyade,ophi |prtudrn@%lml§|t)§ene,such a-methyl-o-

Wﬁlg?}brxxe&ggﬁhnge tm%.fgx ln?ﬂﬁroxﬂﬁ&'tﬁds@%ne,aq MR8 hydroxy methylstyrene, a-

dr oxynet hacryl ate
-a@leﬁathédmww&vraﬁ off- r@ﬁthYYwéWEfa%‘ KREPERS qlo- gy P&é‘sé%’@“’ Istyrene,
énycﬁ@t mEthR1204) QY Gdyh a1 hydheiyetby) atrylam tydrexymathacrylate, and vinyl acetate.

R e
& [Faadidiraighti chin andfr brenstiedfsefprateth bydmf“b% @lltbparbog 3 Ong piaig 1

t he Rﬁﬁrﬁﬁes‘ dt pﬂﬁm&lsﬁaﬁﬁoﬁo%EﬁﬁﬁlIUMWﬁﬁ%w |tfj’vn’@rbeﬂleﬂbedhyiny]toluene,
qhed out nmerizatjon initiator
Figny

wlsep tﬁ;vuwéqaphtgallqnf,r frmjlyln TélalFHEXteHlly ne §ly{.vﬂ ? %mhacrylate ethylene
giydar t diselldie admhjflenen \gaftztﬂr ﬂm@asﬂstp,enshegmene glycol  diacrylate,
E%bxeneblsr%&faklgﬂ ﬂn& gblm:&FaHfdg i s added into an

eous so SSO suspension stabilizer be introduced b
wei gh\éeanowuwdrppl@bw@wonbleww\%waﬁaous ARFRBPPE YR BPPe tntroduced by

Wz b&kr-RbdHoR On Sid&Qo AkrBmiOMEBAudYe 6F aihing proticts detiied tosseparate due to the

Fﬁ%ﬁ%ﬁ teé E‘faﬁllf g%ﬁ I"’S‘*‘ﬁgi r']tgelﬁc tﬁ% %ﬁ!'g{ ?Fi'glhig?{g of the base material

nmononer to pol yfunctional nDnoner is generally around
1 nmol of nonofunctional nononer, and around 0.01 to
0.2 nol of polyfunctional nonomer so as to obtain soft
particles of base material. The ratio of

pol yfuncti onal nonomer may be increased to around 0.2
to 0.5 nol so as to obtain hard particles of base
mat eri al s. Pol yfunctional nononmer al one may be used to
15 obtain ever harder particules. A polynerization
|n|t|ator |s also not partlcularly restrlcted and
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Suspensi on stabilizers such as ionic surfactants,
noni oni ¢ surfactants and polynmers wth anphipathic
property or mxtures thereof nay al so be used to

e aggregation anmong oil 20 dropl etgcrmp2005/010881
%%\55&7({23@2 The dianmeter of forned particles is

generally around of 2 to 500 pm Preferred di aneter of

the particles is conprised Bgtween 2 to 30 pm and

nmore preferably around 2 to 10 pm Wen aining at

| arge scale purification of nucleic acids W|th hi

itgelfidue 1, thei charigs incealbenneentaiop endtehings il vals %’r’\ i, greferably
p epﬁedahmgnng:lameﬂﬂh%t‘opﬁlh@ MoREkEe sﬁ&oﬁkgl)&ﬁﬂyuhiemmrylatt gisidy] acrylate,

nor. e referab und 20
hmwxyp@fl agalqg&ﬂyﬂgxw@a i :tr\d ?q% H‘e;{aha(t-)on Bt %}% élaQQ material
u{cﬁﬁatal vl atep @mﬁﬂmafoﬁmtﬁmul @nonorpey ama)omqmmngldnqggmmg: weighed out at
ﬁ %%o atlezr ltol a%] Bg{eh 'o?tl BifernlVbl Iblvimﬂlchddr@%& ?d'r tﬁH furpose of
SR RBer o?’ evo

utions be, increa
agineling thh ewes mmg’eclﬁafmeé prslsimyjagly a'ég?eiye‘ﬁe'g"% qut H&‘P‘EB%T FB‘B‘P initiator are
alided OfoHNeerﬁ \K@lysuhﬁ\gd$h‘d aRafdis thier @bmitsd RCe oll-ivewalér| tyenguspension

! abi
palapfqzeqlogs\&efewetﬂg @lxéu& Is gacpeg fm%o anglego% ?o?ut:oﬂ] glrs%z)f\)&? s?einsmn stabilizer
welpghar uapreciselbeforehanddad it deplets ovith eipting sng ar EtfPf@e% By Wéﬁ‘ﬁ with stirrer,
aBCP po@ﬁne}@a%g & Qand%t;d aH&ﬂ} h%tng%@xe@‘%l fhent i s made

Inifng a (YoJ| vent]t hat i s, poor ol vent

e T
rORABRAGRbRal hbfonkt, 2R ﬁf)unp 010€ tadkd. anmlt o polyuyctiosl gehamst exas to obtain soft

Pﬁﬁ‘@fzﬁe i at elb%lald%?e ol (ggg%&ﬂctﬁo&? mGPJn%g th)aﬁe lﬁéréa@ed% around 0.2 to 0.5

nw 66 ey atdbelrt harcbmrtwiqs lof basey matam:f,se Pglyfumg:g@a] mnm@lme may be used to
BRI el Bhicidde  packi ng mat eri al for hydrophobic
Interactio chrormtor and W.thin :
1500 A e g s iBap R e R b8 o peronide
Ribeia) GRALBEndaamidogr aphy. WO 2006/ 029908
PCT/ 2005/ O%‘a%%é%s SR ds ioh@%u#a‘égﬁ@loﬁb%hﬁ éuﬂ‘ﬁc%'h@cinﬂ QRlymers with
0

chro r Separati ng nucl el ¢ aci ds i mone oil
mphrbah-e rmperhy@rr wishesbitesreof mpy abe PaFd ByPrYET “i'ez?%ﬁ’&ga lon among
({;@&égtggnsga;serl al's with different hydrophobicity,

respectivel sur ace nmodi {1 cat a

mat erlip apmin%tgr ‘\%f'?damft'c eH; éFnSBﬂ%%ro o?g & ﬁf) H}aﬂ ﬁe@ﬁccded meter of the
(aflcRE isedmpsed betvean g te BRjm, and nbrmdhebix arpw@l Uﬂﬂﬂgm When aiming at
l%r{%%sc%@é&&'ca&n *amfc@‘é %&E&%ﬂm% %%Qﬁy Qf is ROt D' anbedm and, when separating

on group carpon at

the aimingiproduqt ffgm cwﬂ?stgﬂcgqjutﬁyg, i B 05 Iﬁ%a) S]%ﬁ ;uphlgore preferably around 200 to
S0din GRF Ripattif M Partidtly diad@bo e Gotgrional meed'mﬁ stitreg qnalp e adjusted during
X3 e%tm%d %%&g 6%&#}‘1_91%&!1{@%{1@% a}eh%éegl hQ\%rFl‘tQar ft:upfemﬂlnﬁms may be

erein n=0
mcreascﬂjanﬁﬂwlamdarghmm agel depieed gthe oymben of n@@hglpnssmyabegmmsed Here,

Shaiu o@l[xenpg QQ&% uddy ?@adjl{ﬁné Qor&hﬁ Wrmed ﬁﬁd:ieh,)ﬁﬂdf ekaido@f diluent is
aro straj ght ch ?Prébra

”-gf'fb Lfﬁpoa?‘m'ef‘hér nd@ Eﬂ‘ﬂS cma;ﬁqt, tli;ﬂ/?o Vﬁgt tar oalﬂgd &r'pg) g'menzatlon
Qﬁlﬁﬁ’&dt il hﬁ@:cttyl wiriduely baslgnings soiveat! thanist foonsol veat for monomer with a solvent
'5%&/? °E égwint r fngl\%%t E%)é% % g; d IB@E dlaﬂ&k!l'll‘q% tﬁtsslﬁd'ted%ﬂ'ﬂﬁ-la&fy depending

on atons of
aone msleslaofizt efpweleir ARidsaTignsd rserpraso U (Y 1S Wﬁ%PE‘F P ‘é‘ﬂ“" & range of
S9RRE 2dob l@ng@&’&ns%r tﬁé&&&ﬁﬁﬁ@drla%myﬂroﬁlﬁﬂﬁﬁrﬁdﬂnw dhronamgrphy and within
materj a
eppgs O PR Pt o et & s bac e dfmacgpen.
4. The above descri bed hydrophobi c groups may be used
solely or in mxture to nodify the
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surface. Chain of alkyl groups wth carbon atons of 6
to 20 carbon atons are preferred for | ow

hydr ophobicity Iike plasm ds. Long chain of alkyl

ing 2 to 15 carbon atons for separ agdrnEr2005d10881
‘?%’ﬁ*%%ﬁ“ﬁ%?*wm hi gh hydrophobicity such as RNA

originating fromEscherichia coli and RNA in the cells

of human and ani nals. Al kyl gsoups of 4 to IS carbon

atons for separating conpounds with relatively |ow

hydr ophobi city such as DNAs originating from . . ith different
Es c hier the hydiorbeli¢ inggmatiqonplsomatperagdy: (&| eRaTaipe MiRiG ARG g differen

hiAdié ;ﬂ&hé’lty pH&‘Pﬁle%? I@ﬁl[zﬂ{glpﬁk&n&hlﬁ&ﬂawﬁiﬂﬂgﬂ?dﬁ h{]mphgiénm,d'eswctwely, the
el ec | ate t o nodi Yy t he
suThle AR EIL B PBEPHG AL BRI o s d
exenﬁydréphom igoaps hay bé Sekested aiopg thogchen @f branched, including saturated
hQééQca%&'i‘ 8118{1’3% o YinsBficatel ‘%9 b&ﬁoﬁ%@d’s'vﬁﬂh MrBbrl BSmISHER B0 NGromatic ring

entrati on saltin nediumor the
H@bh‘é‘é‘?ﬂ@@!‘ﬂ@ﬁ“wh@&lcf’b‘?m“& uent for adsorption. In

addi Hi@BphbhE griay rapalaf belyieedpmoiy comboundshaparthe fejowing formula:
material differs dependl Ag—Qn  the anount of the group

i ntroBesed intq, hast i mEdhe pore di aneter

of t haatstisle rratérl a gf ophobi c i nteraction

chromat ogr a hy art 1 cul arI [
500 P8erapaT ﬁﬁ’glfq’%?rfﬁd methylf ne got n{e?ay gcéﬁi; sﬁ’?g!g chdn Q‘%ranched m=0
tﬁmﬁﬂpﬁﬂ&?cﬁbwﬁ)ﬁ grous@aycberofi stepight d@p@n biapahedy And; 4 és C=0 group or ether

0 ar at e.
oo iyt £l B L B R o etz
the padRihabic m@maaﬁ"@ﬁd"@%e%wb?? W %é&?ft"@' caroon aioms o
ts 56118 cdnSigts bﬂﬂ)eatmg]tufu%rof F epeNsliergh e oppbiire ensionf Gunctional group reacted
St Sl B 5 3 BBl it on o
o20@54.029908 PCT/ EP2005/ 010881 36 | arge nol ecul ar si ze
and g, base. g?sh%eh Qlkidr iﬁBPc %ﬁﬁ]lr s mBObLusdd 8618y ©f irf Mixture to modify the

nucl ei ¢ "aci W th ecul ar size. For exanple
sfyeeene base materi aI may be reacted with hydrophobic
gf Oumhﬁﬁrwralks}l BQugs cmg. cafdofiatome fof @l tey20 q@rbowptoms aes prgferred for low

Igg{o a{sglbdg r‘% %QQIgﬂgéu% h&’ﬁ!? Bagys ci?ﬁJn'adﬁs FhtCheparating
dmtﬂpbunzls my1 lEgh mdephabicity such AERNA Srigingtipg frgm Ea@gn jagoli gnd RNA in the

%ﬁﬂ 1]dl'nﬁr{§9 taJt'ch irftal & AR oﬁpsr(;f G018 c&@tﬁrﬁat&ﬁd ¥ iseplaratigy compounds with
ogenat e ound_and/ ot a | a

I[elq@vebrdgwé hyjkoppﬂécltgg%cg ag,RNAs origy natl o gﬁ(%nen @\rg)ﬁ%H grgd DAY in the cells of

ﬁﬂﬁﬁaknmmguhalogen group, for exanple usi ng conpounds

| : k o I%IP g%g.%a in ntﬁ% pfot.nlrlﬁ Céo'rrﬁ&ﬁilis FhPHPseicered Qppadiﬂﬁﬁiy to modify the

|anson rea
sk facg| Wwithoutt !aeir}ggppnt'g@@pp said W‘%‘I‘WK@—F eFly %-1 Sd‘egs% gmdrophoblclty of

{;a@kﬂta%ﬁﬁt&%%e% zﬂ@aﬁﬂﬂ gﬁ ifh@mtengitmu pf dalf frabigilumedr hercongemudtion of salt in
n e case o ne unct.p o
fesnhigr adsrpHong P addion degres o ﬁgyan %JLO tﬁ gppafq&% thefidlial Brr@&lékpending on

mewémeﬁt& grdup 1ritreducqniosts ﬂblbsemtemjld usi ng al kal i
cat al st ?ugﬂmgtﬁ bake %Qnﬁr ll\&drbﬂhéﬂn@ Gntéladtioh @B@mutography is
n

aCId reac 1 on e case of

vl e GO 490 BBy biest SR P gy o ssd rae
oh@ﬂe%kﬁé%ulﬁxf@idmf n@[cnd‘aﬁiﬂbmyéd th adpardte. 1gigengal, since the retention of
b;tecflefc@cgggrgtlh!bgatgl%{l%mf Dt r;ﬁﬂﬁ ?eH; r??s%*nf:l@ Gkalifg) AR depending on

uce i'onal Ngrmﬂg acids with
tha pore glameteh is mferdgqtemsetpchw mafqgiak with largeseoreyiarter 1gf pucleic acids
materi al containing epoxy 15 group, if reacting wth
conpound with OH group or am no group contained in the
functional group desired to add, it is possible to

i ntroduce the functional group through ether or am no

bond. Moreover, in the case of the functional group

desired to add containing hal ogen group, it is

possi ble to add the
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functional group through ether bond using acid
catalyst. Since the proportion of functional group to

i ntroduced into base material is influenced by the
‘%)%&RH%NI ty of subject product desired to wapareisni10881

I't cannot be restricted, but, in general, packing

material with around 0.05 to 4. O nmol of functlonm
group added per | g of dried3pase material is
suitable. Wth respect to the surface nodification, a
met hod of adding the functional group thr ugh § St - ith small
largsamelpayler siee epd £ drseamatesial ofth smald PRRSt E&T Fraciep guth sma
nbﬁmm§sg@scr|bed Surface nodification is conducted

Iag Cfo piﬁo L ftyrgne F%T%;}ﬁ%erﬁzrg?y?%enreﬁcged ﬁvn&mhungdljaﬂégic 'E?O%E rci)rﬁ'ﬂrising long
clead of aﬂculrg‘zdupa misihg ptagepeontihing gorroierd @d/}gmamgyl heljde |a%camlyst such as

Fafqg, @n(ﬁia%rq{lt@ an&rﬁ}ﬁzﬂk %Qed@l%r@@fe%ﬁn %iid p3sAbIgRladd direo®i 1B @@matic ring
actdrin

I ca r I Se € COo
in heperTpptesialas ﬁﬂ'@@ﬁ@atgqupg@ apd&; |afy eﬁg{ﬁﬂgﬂlgﬁs #riat G qase R LR material
bghg Q‘EIJ:W coidifingd aﬁlbgeﬁl @oup/Ti Udxarole) reolg campamds with tQH tchrtained in

ﬁtq,ﬁtllo(gglﬂ%'a ocbr ﬁgtﬁg like buti'ngggﬁtupﬂlr%rw ﬁ%@&l Hgﬁ‘&” \ch alkali catalyst such as

Itten y Toshi o
NBHIBK@HaN S Waiitioio iEgssdhe fpmpnakﬁew tBRpueFAkiFD DA 1 K e of the

ﬁﬁt@ At §b& Adirek9B82dd bRfhg Ry gr@ﬁp-@f'ﬂhﬁfng %Mﬁduhﬁlghktehexylamme it is

ane usi ng epox ro
pgqglg]qtto add using, E]{(?hoﬁé]yg s&#\oaaél ﬁg Qﬂ%& ut lZlél g%:%%?énlicnagld reaction. In
tﬁeh;%c et Mitariabconatning Qdtgroupr IOWM 16mtrq;fucnf1gjmtqf m} halogen group

o?qlo a 3% g+o§|% U%'S}Ea g&jféﬁﬁﬁje ﬂﬁcﬂb’tﬁfj Qﬁsnte@ tobd, ﬁEfB&ssﬂE to introduce

per ase mat

tlnesfumgpmaagtlog: thigughe pthey oa,egerd)g% %F Hte Eiti H'Bﬁfrg?con&nmg €poxy
gtdab &f ?eaéﬁng Ryith h.as@ﬁaahcpgma DRYer6p R BRkinb @roup korained fi ¢w tfirgtional group

déﬁ“ﬁ&?tad@dtn‘f gﬁs?iélxm '@tﬁ(’d&ﬁ’yﬂg f?wcﬁgltal?% #n%s% &epa'eaﬁno%ﬁd Moreover,
6 0 @i of\fRe ZHOGINEIHAHSeHET tcERE GOBGNDIBYIREN GPuRs it j& pesible to add the

cP&n%t @&g‘%gﬁ %ER‘EP&B& &g QBid QIml?ﬁ'S'ince the Sroséru&ri STGurdidinkiQgbup to be

t
roghieed mdumm A R IRGReneA Y e pypre g o b Pﬁ°§9°\é/. dgaisg o separae,

iCORRREBE Fe@ﬁ’xbt@@ bth inSthéralppudkibd Raterah elitle atounded.Qft torfg mrplaf dunctional
t | t f | t
é':tglggl g?l?gé_leaggl rr}'gt rl&t?%f:gl?a osition romone e Uen

VR e buffers and salt ‘
gene Wﬁthl rsspmmdhefsmfact tmedifisatienn p methpdofjadrting thecpigpnal group through post-

ISJH"%},%E,QQ ﬁ of DR nfABriM e ParticteR Es&h&cr’\ﬁwﬂsuﬁm’.é modification is conducted
cont al ni ng g h-concentrati on 0

u
ST e W R B B E oS Epyionysips momomer
WA siid funetionkl gﬁ;upﬁd&dlbefopapbwmmtmnl y preferable. For the
el uent Cr?a%rf‘aLrﬂ ?sto R ¥R GRAEAR] rﬁ’c'thogfog ﬁ’]@lluﬁ'actun HRAYS], comprise

sol utito: ncentratlon of O. a ufactured
sikhe\cabpliog ufings: ceomp@nfiéuqba@ﬁ eikppimgthoyysilagp éF“éﬂﬁéB'Ft% P%"r P Jnanuiact

SERERR D e nﬂ:tm@rabéémcauhf"mt&x Migh-Spesdi Ligui6 Whfeatregrphy” brage 289 .
used as salts.

hobi c_.i.n
@ﬁftﬂhta’t’@@]?"aﬁ]ﬁ?bﬁ aé{tgﬁar g \6?] Py l:slﬁ:egt onk@p{émkawa B(g)kstore in 1988).
Frivn dtl aftee douplifk thy sitmerivsing ppxn EYoa@tcnaipingesianci cgpplmg agent, a functional
#‘%rrgag%%%gdeh?‘écot&@ﬁt: 'ﬂ%r}'ﬁéthoq Fa e onby. \Pﬁﬁ&'tlon of funcuonal group that is
ro W t

bi ci packi ng materi al
intmsiore oot OgSoah0 WPW@WM@' gfﬁt‘a hess i &P %" of REsE el § suitabie
Sequaiiefts arke Rsedfif M€ hydrophsbiti infacioh thisremogtplhepiraton ar pfitation step.
ontain in la uant it [ le ase
el Bt e S 5P BRI Gt BB} SUEAARERfon of sl while s scond
Escherichia coli genone DNA, RNAs plasm ds and
proteins. It is also known that there are differences
in the hydrophobicity even anong nucl ei c acids
t hensel ves. 15 Proteins that become inpurities have
hi gher hydrophobicity conpared with plasm ds. Many
hydr ophobi ¢ i nteracti on chromat ography resins are
avai |l abl e comrercially, such as Fractogel propyl,

Toyopear|, Source isopropyl, or any other resins
havi ng hydr ophobi ¢ groups. Most
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preferred resins are Toyopearl| bul k pol yneric nedia.
Toyopear!| is a nethacrylic polyner incorporating high
nmechani cal and chenical stability. Resins are

WobedRbgsgas non-functionalized "HW series resiEeoidiiosst
and may be derivatized with surface chem stries for

i on exchange chromat ography or hydrophobic

i nteractions. Four types of Jpyopearl HI C resins

featuring different surface chenistry and | evel s of

hydr ophobi city may be ysed. The dr ophobi ci t
cIRy SR N TRt s o TE R G Ry Besepwise fom an
efabrd Ea{vmgm@rdyﬂcgnnﬁhﬂn)df saltaeigh dtienyHavingt owcbaremstior of salt and the gradient

gr\neﬁ rﬁeél{ ﬁ ﬁﬂg °ﬁ’g§ ?han in tg:e co%%%sr\ﬁm frjom%ne el Jéﬂé’tﬁ Qm{e" m@‘geﬁéed For the

laneter are
VIR0 G4l0 20868y mvﬁ@mwvome dneractign qlwmpy e b2 eed. For the

eﬁ%rﬁ %Enmg%ﬁw-coné%% ogﬂﬁ) aqugﬁk sdﬂ)ﬁbn W@ﬂewhl:emranon of 1.0 to 4.5M

t
apyd @Hza v@,_g' 6@;1@ itpgnop bﬁ%g }r_%)xﬁ]u %‘S’ﬁ mlnﬂownc&pﬁatlon of salt,
aatdus Goliti6sHRAIC: cohbetration\of 0 Se 10iSlyk dndT p}jf opleacf 6rted i particularly
p%?%abﬂ: Wik, (\1(31 Ilaﬁ)” ?mﬁ@r{lfuﬁ Gt §ﬁdzs§d|%ﬁ afiee m-l;gﬁ@ﬁ%|salé5oc

Ize O aroun

b Ehelnipelablo TR DRk el PRSI PUPGSIRR HeR /e e conducted
g%ﬁ%%:ﬁihfa%h&&g%at@mHMué’e@ theOfufk@ibnal roap edthlsleyk bydenphabicity with a

5 t
%mg grrllaé;@a épeagxpg 053? éﬁ)ﬁ% rstrclmﬁ th?dr%ﬁ%ﬁirlﬁj 1121 s@t{l\gﬁé@d[n effect,
riediain pututed cEaehemlchae cok f doutain cios large swiality, ovarious) cqmponents  different in
r(?rg}g\loyi&gosgcﬂ %&g@ya%mflcreg BsSedicRia¥oil Qen&n@@ﬂw RNﬁs flash@ds and proteins.

| NCreases W
Ig:,rp plags knowg dhat &ljpré fI8 @ffgaznqea ybtbeelyp{op@g% e\ﬁE 8‘B°rlgﬁ‘“‘fqﬁ' ac'_ﬂs éhemsclves
PrdiéiRyTRd: BEbBPipustied Ravhightr Bydrdpobinitp casrmred fwithh Plasmids.

sepa n, an urlf catl h

acco F"ﬁ‘f"h S'Y%’%"h{’d‘ﬂg "B%s o £ na{}% )hoﬁes{%s q%g%/”g‘éa?gr&"mmgm"y' such as
FodSel winipg Towp@dnﬁcmrosmbnoméopr@w qthas gesinsihaxdeg hyArophoblg groups. Most
pfréférIeE ?ersmpin?fl'b)lob&ﬂtbhlﬁ Bol%&ﬂ niEBi. Te@orRe § @miEddcrylistpalysiariokorporating

éﬁq%ﬁq%kglf@%/ c%@a} S?P lt 1%1 glas%}s é@g}a{)lg esclborﬁg’}mc{loriaf 2d 1% series resins
&l %{&? 3 dedivatiftd ivathesrfics ehemistres tforeiom exchange cyg'pmtwqpéﬂ or hydrophobic
1mer??t{8H rani;rat}apes gFﬁg n‘gea}l %—Hé'r%trﬁ ledabhd QifreldR s'ﬂﬂac@'&hemlstly and levels of

avi n ol ecul ar . 15

Hoptioicicrmays s RIATOBGBIGDIO 659830 6 8 T SEISHER B e sries:

I%tﬁ@ r@nl: 'Eu@l Sah@ﬁexyﬂbtrﬁcnﬁés%p preferrediTaybpehil HEC fesins, i) Topepear] HW-65
er exch ang and oncentration is then

M%W$HP stroppporg|d dF@r?%sgﬂW' ¥rated 3- to 4-fold by
tangential flow filtration (nenbrane cut-off, 30 kDa)
to a target concentration of about 2.5 to 3.0 ng/ mL
and the concentrate is buffer exchanged by
diafiltration at constant volunme wth 10 vol unes of
saline and adjusted to the target plasmd
concentration with saline. The plasm d DNA 20
concentration is calculated fromthe absorbance at 260
nm of sanples of concentrate. Plasmd DNA solution is
filtered through a 0.2 mcapsule filter and divi ded
into several aliquots, which are stored in containers
in a cold roomat 2-8C until further processing. This
yields a purified concentrate with a plasm d DNA
concentration of supercoiled plasmd is around 70%
75% 80% 85% 90% 95% and WO 2006/ 029908

PCT/ EP2005/ 010881
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39 preferably 99% The overall plasm d recovery with
this process is at |east 35% 40% 45% 50% 55% 60%

65% 70% and 80% wi th an average recovery of 60 %
\?H(‘ZFW%& @bt ! tration step i s conducted accordi ngTiEM2005/010881
ol'Towmng conditions: buffer for step a) and for step

b) are used: 5 i) a first diafiltration (step a)

against 12.5 to 13.0 vol unes3gf 50 mM Tris/HCl, 150 nmM
NaCl, pH 7.4 (naned buffer 1), and ii) Performa

second diafiltration of the retentate fromstep a)

above (step b) against 3.0 y0 %V vol unes of saline
exci pi BopopéatBBtherdSBaCl ). Thi s &r ef) er(Ce@HdCHEWOH at i on
step according to the prese ivention efficiently

and extensively renoves ammonium sul fate and EDTA
extensively. Also, 10 subseg g o thig—diafiltration

st eps, ..a |at hysi ol ofi g aGD- tration

(ar oun&® %Eﬁﬁ I"Sd"efl nal TNs>Ccofcent ratidn bel ow 1

nmM (between 200 Mand 1 mV) ar€e obtained. Preferably

the plasm d DNA conposition Ich\is used contain

purifi ‘ngd%k sk t9 gy‘dA that i§ H&sntba(t}hycﬂg.e:ﬂz-ml-ls

contani mants or - in the rangd o3 séb- ppm cont ani nant s

and thus is pharmaceuti cal grade DNA. The

phar maceutical |y grade pI asm ‘ \A conposition can

conpri se . 0001 i} e €H,-CH
100 g1 ¥°pe$“ Hed %§f\|A) g R, Jand ‘E‘;‘%?g?ﬁd“’w”p thal
cont am nants The phar maceut i 3 grade plasm d DNA
conposition can conprise | ess than about 0.01% or

| ess than 0.001% and preferably | ess than O. 0001% or
preferably | ess than 0.00008% 0008%

0. 000 FhgvedsseribestTrgpeat resina EHY E!*“’E)Nﬂ)“%f’mé%? S gl oyopear 650C
habYh (AFicRERE BT &odablfa toli3e mhﬁémslga okl 00 gm,avhde p"bmmlcﬁSOM have a

DNA co n n co t 9% paflf £
S SoTBL L 530, S B b i
aﬁfuncpzl)‘;*foéﬂaibll, prefembls atohta#ﬂﬁ@mOh)b()@%kpwrgthgm% sige influenges resolunon,

anoqgm}%}g‘;es %rﬁrq C(% Mio PhaARNE stke Bhide, arf thBNcheases with smaller particle

ze

On am nan ar ITHCeUtI ca ade £
sizetdnst prefsred heye sprg@egi mp} 5§-th g‘:‘rﬂﬂﬂ‘)%?@ﬁ nlcgt the process O
sre 1063 ﬂﬁtpﬂhﬁkﬁndn&ﬁ Shetphamid aOUEcc@dif 1B present inversion |s Toyopearl butyl-

ref bly | es a 0 (< 0.00005% i.e. <

O%U Ffé“'ﬂeé?’ﬁ?d{}’ ynmwh%q &Pénsc%n d DNA) of host ] ble diafiltration
pr ot ei furtbeyrdiafiitiatiemtep. mﬂz@e'lﬁﬁ@f"'ﬂ‘ﬁ‘brﬁ?éeaé%t°f"8’§1’r°’@]|lyaﬂ’§' aple diatiitra

ﬁl@age %l@ﬁzpﬂ&%tﬂh@ Bro6ead) a@doﬁtﬂlgct@ S@fidadicedhnigleagnoveh in the art. A

aratlon ont ai ns
E’?f@'fﬁdock ;‘lfgatlonl-ﬁ-néth% ﬁr‘{'\ﬁ@&}m using ﬂ}%ﬁ%ftltrq%on gwéb%ﬁgamg a molecular
QR QElotfi iANhd Funge 6DBY,000ND FHOLOL rMeprading on rty plagmig jize. This step of

%Hf )pgt@%%wg or gg&; %&m%?é hd Q&Qéna‘ht% :mn%ertfm& &Qﬁ%@]uﬁéﬁ/&oncentrated

osed circular _for m\FbJ) md ¥ n of about
B00 Fied p»htanme\éﬂwf flirmtion SmprRR e ctrP thadl Kiprd tgfgst concent

?ﬁ{oeﬁ(s AL Jn@%'co&@mﬁﬁﬁi buFR} xclipnged by dliabihtatianfat bapstgnt volume with 10

b 0 t |
FeURTe 26 Al PRGN 1 P! PRSPl e slfte! o€lplasnic DN
pnedhestab lsyalctied fmama-b@mamat 269rranief spmplesRf gotsgpyyate. Plasmid DNA
%O?L'q;Pr? R'A Stérgcpthﬁ) D%AJW fm |c§p§\§e iR Bndaddach u@a 2004 8fquolsoetiich are stored in

han about 02%
GraRineRS sHiroo B BT BT P BOODSTE O« B Coneenrte with
Peli®DRA dofcehtisibn ofasyer@iledilasaild ioaroodd 0hte 7;9@,r&08/»y 85%:\A9p45 95%, and
not ed above can be enployed for any WD 2006/ 029908
PCT/ EP2005/ 010881
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40 particul ar pharmaceutical grade plasm d DNA

conposi tion under the invention. The conpositions can

al so conpri se other pharmaceutically acceptabl e
WwohReRLs. buffers, stabilizers, or conpound&TiEP2005/010881
I mprovi ng gene transfer and partlcularly pl asm d DNA
transfer into a cell or organism Plasm d DNA so
obt ai ned may then be fornul aged according to the

present invention in NaC 5 as saline excipient and

an propriate concentration Tris butfer.so,.as o &0
P 2% B OUGHL R M E o BV RSB AL A 6% 20 8 0% 55%.
603%, SER[ 7P, ¥ndBEts\RifiNantivaage ndodry af6d %. pref erably 7 and

e P 0! 10 utter 10r a) an
L SR AR o AL POt it o

fqpbteysbliact UBMA nay surprisingly be stored in a stable

phon- degr AdaRtich Ges J;h%dihst PS8 1 TORMNinics 619 rid TrigHOl, 050gmtd NaCl, pH
perlod of ti and up to 25C, that is at room

T éanped BflsE B.and o As stated above, the purified plasmd

HPNA Pesfon € Seeoid disfilzation biithe crtentafet from sepse)tzhewq ($¢p BiAgRIRst 3.0 to 3.5

v@grft?s OE SANe ex%l’b%g% @ §d fiM Illﬁ)s Tfnp El@fe Aol st@cp%a’fh fb&he present

am nant an or. abouyt
intyergion cp@ieienmr\mmb @ﬁtfaWF‘Maﬁ‘t“’“aﬁHmP@E‘g Haie, 3 %&F’g"“s“""y Also,

sr%s}&qgg-fg Wﬂlﬁ%ltﬁﬁ&d sté:]ﬁ %ﬂi’oﬁna@%ymﬂﬁgﬁﬂaﬁﬂu@l&nhwntﬁﬂon (around 150mM}
arnaceutica ri ses

sk e e s (s e B PR g Wb A

pr ot PieferablyniieqpiasmaiiDISA cdvbpositipy @gq:hgé psgd corftpin purified plasmid DNA that is
epserﬁlra ngeuc;f' r?émt?r{n@qﬁ h@%@of%b—%&ﬁ%ﬁ& taththui j3 harmaceutical

sent1 a ree o det eéct ab
ot Tsne el g pmp BNéh%f’PrPﬁ%‘é%"t faEa‘f"mé’t‘saed“"‘PP"‘ <
oS4 €l dﬂ\éﬁopﬁgp@soa m@ﬁpﬂeﬁmﬂlmm)@hﬂt&amﬂ& ahd proteigfcontaminants -

ng,rgﬁlt‘s@? ?glcef e pl :{DT&Q gi&@ﬁ%ss P ﬁg ﬁa@sdthirmb‘éut 0.01%, or

16s 0l 090184, aride]seferal:tlnahss tlam 6 9P0160, gomfet;alay gﬁss t ' {/ 0.0008%, i.e.
%ﬁﬁﬁ?} Eﬁé} 1ﬁo QQQ%{%QwaKbro@m&mal BNA oegengmmﬁm DNA.
rthe phar maceu

: u %, or
conpdbs heTeerin Eod O SN APy TpT el pRHE NS han ghout 001%,
159 8an 0.081%, BA¥prefer@blatess thanr0OpIYe of wrefempbly W‘i’?"i 0500§03%£50-0002%, i.c.

th about [ and preferably
e e B
of hdse pmehdceLRMg@MamdﬁWﬁ sOmPF%‘r“t“ﬁé'r comppiis a plasimi prep
tRJ?b AbATRAAIS :nlséﬁ'abmﬂb@dﬂvplmaﬁmsd plRANAbIY Q8 iR DI00005Hs(< 0.00005%, i.e. <
substanti a Yy proteln
SRR res At el e bl o Bl 0° *)
0. OOM%phamdcemlt grpdeeﬁlsn'abeyJAl mmos:nmncao 2B (YD s plasmid DNA
CeI l B Rk ?on%l s‘fc?pﬁ\%m ﬂ?U %end%toﬂiﬁi ly, the

ceutl ca

DNA co Siti on th
ot ot e s 3P Ll Hy b e i
faﬁtﬁ‘taﬂ&r}nﬁé%&lselﬁﬂ&tﬁﬁﬁﬁx@ﬂﬁﬁ BtBﬁl 5%l 0086, AStaor V¥ oflysedycircular form
endotoxins. The plasmid DNA is present in
%ﬁ%ﬂ%ﬂ@tally supercoiled form and nore eC| \
conprits emmutcal ompesiion mhehive URSENE BrGgLRem] Grabafe DNA of s

‘519{ {Ho{il' oao??‘ ﬂé’ﬁrhmﬁb%ﬁt%o% hodt @érl KA fcirl Beriadlided irbibé mpemtion. Most
Vi a

w th |ed lasnt 0

Efe‘i'elfﬂB‘V»n‘ﬁ%i phagageutieg! gfdf P'F?“E@ %HAa E Vi nabl e %ﬁt 0.00008%
hdiese gemrmdmam lesd than gbow\bi06802% m qaerM wdilesy H‘%P‘”“‘ 0.00005%

Y G ' aBBRY cdae employed for an
B sl R T SO A0 E B R R e Py (o s
separated S frontapprOX|nater 5 kb to approxi mately
50 kb, preferably 15 kb to 50 kb, which DNA incl udes
a vector backbone of approximtely 3 kb, a therapeutic
gene and associated regul atory sequences. Thus, a
vect or backbone useful in the invention may be capabl e
of carrying inserts of approxinmately 10-50 kb or
| arger. The insert may include DNA from any organi sm
WO 2006/ 029908 PCT/ EP2005/ 010881
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41 but wll preferably be of mammalian origin, and may
include, in addition to a gene encoding a therapeutic
protein, regulatory sequences such as pronoters, poly
WwH8hladee#N sequences, enhancers, |ocus contpcalEp2005/010881
regions, etc. The gene encoding a therapeutic protein

may be of genomic origin, and therefore contain exons

and introns as reflected in 4os genoni c organi zati on,

or it may be derived fromb5 conpl enentary DNA Such

vectors may include for_exanpl e vector backb ﬁh ”
parigylar pherreaseusicaligrade Plasgie DRIB Sompasitenprderdi 'i"?&"'&{‘?“ © compostiions can
atE@&'dn{wseaotw Ipyiﬂnmdearcaﬁpiccep&sercbmmem bafférd) erbipzas, o compounds for
r?qf&nuemg gfrﬁgr 2 l'e ndg%?. 105\%@( as§1% [ﬁ\?!{ @Q‘l&f@l‘ 1%@&9{ or o%amsn$u p Ph €

In resistance gene, and
i s pPlymiicBNA o obmadd maemhpnéap ﬁ:tym@atedmeordles: foghe peenttimsaion in NaCl

HPakid aeifdmbt:ﬁe is61 85546 nfinifin or control the pH
a?{agﬁe%?{?i g{ﬂ th n@&%ﬁﬁh&@&ﬁ& i¥n rls norc

mal | an, oth oti.c ok
vahe APYSED GBS S ROTTPRE THREE OF o B BEN Py B TY Pusfid D
femlilafdn€ Gecarathg 10 thd Hadent Bpplitation are pactcwarlyqusgfblaas they- asmisgDNA may
s#r@%’inﬁ%ﬁrﬁﬁ s&\o(fe? ; orsﬁabhean\éh %@_@%&Hﬁ! t“es? E&Buts&%ﬁ% p%’&ﬁ@d’ period of time

range copi es/cell up
aaﬁoaam@@z%mwsmmmtemnwmee separ at ed and pur| fied

by tRfstﬁ&HﬂQ\Q th&' &ﬂfe@' 136nid QNtAheptﬁieﬁtS‘:ﬁatsolutlwenmllamhmForrabout01
exa a vector t 0

Eléps pgdg{oplaﬂle§s thanpr-300 af t @%ﬁf §?sa HFp oLer tﬁ)'ﬁ fafll t, %ss tPan or about
0toDE02beNEN el OBNA ThreanhiGt, nd gassmh@ﬁ or etpilui £.89008% ]'Bgrqeﬁ tggnomic DNA
c?iﬂmmnat e%}ﬂ% :ﬂéuﬂEa?%l’ahg ?Mn@f] DﬂA J&h—@&m& ;ﬁﬁﬂs%ﬁb@ﬁlﬁ & 090001 %)

host @] GAISA RN, KA ang, PIPBHECRABH TG Mormpieia ez sade plasmid
[dﬂ%\c bhté&aqm |1stsdsézégﬁ’dlty %d::l- gﬂ4d2t5ea;ﬁble’ gIpiA (RINA, cand protefnG@ORamigants. Also,
escCri pe V.
%@&@ggeugia&: %rra% Hbsmfcgé% corrgpoe sition su?s?ant?a?l? QfeQBPget&%blE lREcterial host

sent 1 nvent
chiomlotra N A s twopprissiser tgrabat D91 SHAbH D 00 i e

gout 'o&’cﬁ%, r#(%}‘é?agl @&hﬂaﬂ mmlof ElNAnosorRNSNACE gbridbritr DNA. Further, the

erns ' a

factors, I nmproves Ias
shiromsencal e SlEETIE DAoL R R B ayFRR el feor oot ool RO,
MG &R r&&l:ly, coﬁﬁlMseV @64 Min {HpltalsTigl oDNs) thamel 000 %, arsiepteferably less than

q. qpﬁ] Vl?l’c?é p%ﬁ{aglgﬁegs w%}nd/(ﬁl%i"/? Qf‘Jm% Qel@@ﬁ ?&%ﬁlﬁh& M&rthe?, QﬁNc‘I\Z]/:lh&maceutlcal

| asm d.

gr&aE plasmid D Assomipokition dowibstagtial e ef ‘iﬁe&mtﬁf b‘rsb‘b"i‘ &W"ti"&ﬁf‘ﬁ‘ams and
Fg}g ?)93 sV 1eb RECIGSH 00 BWMNE rfoBCreferably ks thag BGBUOEY, host cell protein

or treating

Lk S B o e o gy o
rﬁ&ﬁdtﬂﬂh&l’nﬂ&toﬂf &oﬁfainahntﬁj iasddere pre¢ifeDss t@afd i/ me eqdo@runs The plasmid
]B}gg ‘seFst§"tq“ fﬂhbst 1ally Z)e ?Ieg %&mgfhg)moq@&@&dege&m fisdt atdt or more than

unrec ructibl e end-stage PAD, with
998 of clmsedicizedar Gym plagwid BNdecr osi s, have been

intr qa[“étg& glf ALK fRRuibm basre afingd dfhnalsn@meam pugfici plegmed ;D]ECNA may be
repeate | nt
Wﬁ# Ialﬁg ﬁ@t{o g?sg'ndilgﬁ olg%m le b C ﬁ%&é}%{}gg%so%d@@

pres S’amﬁcat-mﬂﬂaey aped of gty hmhs aﬂnousrmmsv bep)aﬁy ed. The size range of
SRSt ﬁﬂgmakmaéﬂ% &R AERApRAinRRKSS A Elppid*hﬁﬁJbUﬂWbl preferably 15

SSEes I cant | ncrease f

br.a
KoUK oMo PN ifchides Bussior ek p @P@é'f"aﬁsb’? o, B GAnic gene an
AsSaR a0 @é%ulaﬁl‘yf dé&tleﬂd%s ahten vwikdritGikbatmsefulsit thet ipventiqarreay be capable of
were . observ m any organism,
Y R EFTB ShprosE gy 1993 35l SR RPRALE T any o
plasmd DNA transfer into a ceII The plasm d DNA
conposition may al so conprise a pharnaceutically
accept abl e vehicle or excipient. The plasm d DNA
conposition may be formulated for delivery by
i njection, intravenous injection, intranuscul ar
injection, intratunoral injection, small WO
2006/ 029908 PCT/ EP2005/ 010881 42
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particl e bonbardnent, or topical application to a
tissue. The plasmd DNA within these conpositions is
substantially in the form of supercoiled closed circle

WDReosfiesbs cel | s useful according to the inverrOTmEP2006910881
be any bacterial strain, i.e.. both Gampositive and
Gram negati ve strains, such as E. coli and Sal nonell a
Typhi muri um or Baci | | us that4is capable of 5

mai ntai ning a high copy nunber of the plasmds

descri bed above; for_ exanple 20-200 co
boed PR A pABESsE SHER Y T PhERTiS0 s cocodine o

th&ﬁ&uﬂlmﬁbﬁﬂerekm&i,sedﬁbﬂces sactdlaslBarddds, pXIAQ@dénykatien sequences, enhancers,
Iogts cgptﬁné r%gg)m ’ctc & getng ggc'ga- ﬁ?g meF ﬁgmé \6‘#3% Qg’ﬁ@eﬁéﬁ genomic origin, and

al ni asm g 6
theheforeatitpiv @song almrlnmwgp@ecgmg)gew ‘Q’ﬁ’fl—ﬁ’t}ﬂ"i %; ltrmy be derived from

J?;Ep ht&?%}b@%uﬁ&’ecm@m? iRIAe mrdxmwe @Btopbecktioyie wplidatable with high

t |
cqpX @H?ﬂ)ed @%%13%@ g\PYjpﬁa; ranolgﬁgerrfgr 18%0108rof gxh%%éu?g ?ﬁngey EJn@ encoding a |
leJcﬁﬂlb tmafkeR | _gUBh]BthSRm thotermpdliae ijfqyggpsmtglgg genggand is physically
srgsflp@? rslg@ e vectJr% ék[)&n% fof {18 plakifiy 'Avanta Eﬁ@tl:sly permits inserts of fragments of

Or esl| s, tion In ! ay be purified and
memeeliapi dtleer pukaryesic, Pre@n@tl‘"cm‘a’t'?'&%maﬁ?}’ ‘t‘ﬁ@s‘l tf"l%é’ asmid gnay be p
u&ﬁwl{rm@x Vio bﬁﬁmd-ﬁéed thérgdyatetions Halibgietativedy lgh epy nuntber, L., in the

E.F._ Fritsch,
r@geopf qqrgio cggl?sépﬁlgp%{o \DO&%&&E ﬁ%qles/celll%%i ae L\%Lrgt&ymrpunf eéi by the method
a&ﬁfdir@@o 'dHaplbaht |hw&bmnafqy reyamp(8od vecpibptrigrlydsy g, PUC origin of replication is

boé g;d%/ng t5 %%es Bethﬁé’of %QrtklentﬁHsmeﬁUd:o%n oRrepBEaﬁm permits more

ore,
eﬁcw@trpp]mat:on of]]ggrynd NA i‘"@ﬁ‘fsmﬁr‘?y? 6ﬁd§n0quse%ylgén + g)??ﬁhn%@gcell over,
%‘ 27l §fn. %&ab!yl @htﬁkaIiNA‘:‘)ﬂtEMd&Drm orifsie\f w}u;@tlgn or pCOR as
ucl eaot

dﬁséf‘?ﬁdﬁ%bg(;ﬂgﬁ&?ﬁ‘gg C % 58 ?agagetdt%g qﬁe{ﬁgceggﬁc%ogtgn% Q]'lerbresent invention.
Tk r@aldyy Wetbtdps meuibef Atrstibiagreases the ratio gpasmid RglgttplcErPWSﬁgmal DNA,

]ﬁ%yc%}:ﬁg?r\é%&?n? %ﬁpéd ﬁgo@)’m%ﬁ sEﬁl&hﬂnﬁielBJ ﬁﬂdahahta&vsret ylownstream

O carry ou ons, S ,
rurificatiors ASaQTdiBElY-neny YSEPR érflasm%%ﬁr‘é iy t§o“‘°’ ?*;Ffﬁ“ﬁ the invention.
ﬁ%ﬁe?enﬁtwe]\@ct&%/lnw&; b%t ard fibt bt FT NV ZFGﬂ\pla&iml NN!E%IS a plasmid encoding

B S Ene 0k BRAPe Tl B plob Bk Piral e 1 (FOF1) ustil for vesing

are synthesized usin hos
;ﬁh&m withreyd-sageipetipherabariena lnestusive disspes(PH 8 eraFar{egal disease

(ERB ftar&PojA ti QN (PWask. Csb?gﬂomohyks gsrmp:u()sma;rags MaD3| patients with
¥ nat

MEMRNUS  an, OSLel e b9 tart
upeRseRstrectible jepdssiege| RARYi g g txsg&% %?msnﬁ?aymen ?tr:ln;us:uar);
Bﬁ&y@ﬂiﬁetnﬁ:ﬂmdﬁ sNglélchrépydtejrﬂm.o[ Mﬁﬁ@bm jsphemic thigh and ¢ ariou

e hor Qra.ﬁsgutg-reoﬂ %&?%ﬂ‘ P&ésﬁr@ Sdnﬂ@ gnd 9€ bradhal Sdenet) @sinsassessment,

Gents si ect.ion a
arrdmlcathedmg bive bhe sHseens RISEHROLA DIRRIEGENt IGEGRtFe Qgié"h'a‘ inglgxes, reduction
8- 4Ronftion GF LRE: si=d; AAG al%&oveA@mmesﬂcrrNﬁMQOww are were
nthesis. Am Biotechnol., Nov./Dec.) 30 with a
arch 8600 automatic DNA synthe3|zer u3|n$ﬂ improvin
ManufEmetplesaid BNAcompession ey dudier conpsistd BRSNS YRR improving

hlgsmdc? BERT EfhstePlirh N1 dell. €frhd Cpﬂ’a@deObNW @Bidpositiom t mayn alae ecomprise a
o g b R AR BB o o e
Hr‘ 'deli]veryrlﬁqaﬁict:o@,)ﬁﬁdhg&oui @jediibp, iGranmeMA i ndactd™) lrgitergoral injection, small

deoR, c¢'80dlac (laczOML5)] (for any Col El plasmd);
or WD 2006/ 029908 PCT/ EP2005/ 010881 43
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E. coli XAC-pir (for any pCor-derived plasmd).
M ni preparations of plasm d DNA are nade according to
the protocol of Klein et at., 1980. LB culture nmedium

WO 2biRdesh®r the growth of E coli strains (VMayraireseloss:
at., 1982). Strains are incubated at 37C. Bacteria

are plated out on dishes of LB nedi um suppl enent ed

with suitable 5 antibiotics42Exanple 1 The adj ustnment

of the dianeters to the flow rates used follows from

cal cul ation of Reynol ds nunber

in of.,t e
PR TSP OB PG 80308 T RPN ese composions s
s@ﬂ&&ltﬁw if tha S B Supécbuated ¢lbved cick@ D#havi or of the fluids

he.f
f ul I’?‘\’%‘ﬁﬂf Lgemhgcg?%ng;tﬁ gnr nvenu%p 915} ?dan G:lé:%y}%l @frﬁrli %E]B%th Gram positive

anvdelbren negati ventraiRe yweb laslE. ool sl P T Bastiog fhatewpable of
n@é{amﬁn% aﬁﬁ’ﬁﬁdofy ndnfBEr JEXIREpIRidD 88 He® Bbove W&(Hﬂﬂﬁ;ﬁé HﬂZUO copies. E. coli

ddress only fluid flo
hgshfeains TBY b WerLACTASHIRG 1 MO AgltdP S5 B, B G DR, XAC-1 and
XA pirV e T Ea!(fl anod llTEKB)MlD (Wabw/d3B6f4d §trﬂust0ntmgmﬁ1q|F>plasmld or F plasmid
encouni.ered in h
dRRVAYVES Ef?r ex%nﬂal SII\}(I: 12625%& %eﬁerﬂ yn ﬁ%ﬁ@%ﬁ%’%ﬁheﬁﬁl%ﬁﬂnﬁo -purify wit
thedfiecrpbusic plésmiépodict ons:  ReN i s t he generallzed

Reynol ds nunmber ReN=(1/(2'3))x (n/3n+l)"x
((pxD'xw2'")/m (1) 20 D. inside dianmeter of the

section (m p: volunetric mass of the fluid
delierhnBdbnigues of Padingindnpdlevalat biokogy t he fluid (m's) n:

T owrhahayihaf m%r??:@)sf &gfem %ioﬁ)@il %ﬁ&l)as P?:d‘nbhl wilh restriction cnzymes, ge!

conS|stency coefticlent
elgeteophiasesisy tmnpfergla@qppp E;sgliy| p}@lpttgllop'I g uBIFIC cés&pcb(g g’ér are descrmed in the

SRR @inlatis etZQl NeWHFO Fiitsdh, Erlduil SarBodkp 1989.h ddleculsrt cloning: a laboratory
n?jlfe'nglré?cgapd ed1 twaq légﬁ ds?vmg( &JrP} \Aﬁ.alt@a\{% a3 S'pnfné H%brdl_eaborato? Press, New

ce n unctions

Yek; ZsbEXPM, R, Breng (R B:Kintany B MoerarhasSith, { e Spimancpnd K. Strohl
1@@9/ H’E@rem MH%&QEA ‘ﬁ%leQJtartMog‘yl el 14g8a. Fohn WilleylandFBons Ney York.).
RSI T o I’]_‘% O e SeCtthg{]ach?imﬁto the protocol
Nrslaprids serupnes YT Jelprmynes O SR RUAS ¢
a(réa)d phtMEhed FAlusuberli; €887).0 Equation (2). WO 2006/ 029908
EF%’% gS%%égﬁeg%ere%@p 2 b@«v'En%lLrﬁvﬁlélﬂ)ts %e@&ﬁ/ ]m\ (Eﬁﬁbﬁ
Cross secti on % ]
gl Veﬁ‘o icarrycdRf ligations, DNA fragments are incubated m a buﬁ'er compnsmg 0 mM Tris-HC
pH 7.4, 10 mM MgC};, 10 mM DTT, 2 mM ATP in the presence of phage T4 DNA ligase (Biotabs).
Oligonucleotides are synthesized using phosphoramidite chemistry with the phosphoramidites
protected at the 3 position by a cyanoethyl group (Sinha, N.D., J. Biernat, J. McManus and H. Késter,
1984, Polymer support oligonucleotide synthesis, XVIIIL: Use of
fp-cyanoethyl-N,N-dialkylamino-/N-morphelinc 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.
Ligated DNAs or DNAs to be tested for their efficacy of transformation are used to transform
the following strain rendered competent:
E. coli DHS5q[F/endAl, hsdR17, supE44, thi-1, recAl, gvrA96, relAl, A(lacZY A-arqgF)U169, deoR,
@80dlac (lacZAM15)] (for any Col E1 plasmid); or
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then: Re = (4 x (Q3600) x p) / ((/1000) x Il x D) (3
In a circular conduit, the flowis lamnar for a
Reynol ds nunber bel ow 2500, and is 5 hydraulically

‘293866%2%%5“' ent flow for a Reynol ds nunber Bgiyams010881
an 00,000. The limt is deliberately vague

bet ween 2000 and 2500, where both types of behavi or

are used to determ ne what gmy then occur, and the

choice is made a posteriori. 3) Calculations Since n
and in are generally not known, the follow ng

Eznoh Xdvermie(far anyrOeedesvisdetaimidded to 10 estimate the
t 1 engliprédyRwica bplsthidWNA 4ré fadelatcotding tethoaretoeat of Klcin shal., §980.

= 1000 kg/m (faqr a he fl ui = a ;

cp b e (R o bOm b gl sy 92 MRk Sains
irk aated st ATPCC aBesistiatie qriatednmit @n (slishsort kel mediim GuIRATERtE yith suitable
ar(n%?oiéspr two standard tubing configurations tested

call'ed confi guration 1 and configuration 2 (w thout

Blb tube): Table 2 Coil Configuration |I Configuration
Egampie 8 B2 Bla B2 Viscosity* (cP) 5 2.55 2.5

angter,. 1 9 Ids
0 5y B et B P e
nbralersniarcoilsaofi the pontinuel bysis Sy5temy  Besause theyfgllowing analysis assumes that the

ba{ags.i ﬁ%@ﬁ&i&% NedldBiad, HRVWEzuAS Gepbrésdiveiow aid onyl fullp valigeis Bla and to a
and the solutions are not adequately nixed together.
cerE3n e3EpdR BE-ubi ng configurations (no Bl b tube), we

haveThe vEabbBth8RE@bIKs Mindkr alipesehe skileddn the arrie specifijthgrype of behavior
speed 0 ' : h B agiReerif)a B2
P U IR B RgE ol b BB duiafn |

(mm) 12 10 Npe-Negtogiagflog) 2006/ 029908 PCT/ EP2005/ 010881

45 FlrpaNwodfes éflrolNewidRiar fiidsliddt Ghirhoh} Gnddiifteredimyimubteysare Bingham
nunber 70 971 531 1857 1415 4951

and Ostwald de Waele.

In this case, the Reynolds number (Re) is calculated as follows:

Rey is the generalized Reynolds number
Rey=(1/2"™Nx(/3n+H) x((pxD"xw>)/m) (1

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).

' 2) Newtonian fluid

As for the first section, in Equation (1) we have:

Re = f(inside diameter, p, p, and u) since n and m are functions of p.
Re={(uxDaxap}/u (2)

p: Volumetric mass of the fluid (kg/m’)

p: Viscosity of the fluid (Pas, and 1 mPa.s =1 ¢P)

D: inside diameter of the cross section (m)

u: mean spatial velocity of the fluid (m/s)

Equation (1), for n=1, reduces to Equation (2).
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Process | am nar turbulent [am nar |amnar |am nar
turbulent Simlar cal culations were perforned using
Equation (3) for various tubing configurations with
\985 %h a%and B 1 b tubes present: Table 4 Coichr/drbé8/010881
speeg I gh speed / max agitation Bla Bib B2 Bla Bla

Bla Viscosity* (cP) 55 2.55 55 Dianeter (m) 6 16

6 323 Flowrate (L/h) 1204420 210 120 120 160
Reynol ds nunber 1415 531 4951 2829 4244 3773 Process

| am nar |am nar turbul ent turbul ent turbyle

t ur b¥itRRE t‘@wq}t@gg {’h)), andpﬁ, S HEfRGe AR oﬁg?ﬁgﬁs agtlwmé\gd Lf gﬁs %en incP,
thept ai ned by adjusting the tube dianeters and the flow

{ s
ot merSREsh < Bl rlebDE D Tongthe for B2 ot or

the e cireddri nduitp fhe BilwBisalamingr B [) Reyfolds @nmbep|belowt 3580, and is
){ aruﬁéadyz g%éokhotﬂrbglg%t?owct@;% Qﬁm&lﬁsdﬁﬁmg HefW2BR ﬁmmd £00,000. "MRe limit is

tore | ner ease ne what
deliférately ivegye batwenn:200fhand 2500, i %W%ﬁﬁf Gehayigr 'H%t‘sé?i’ R drisgn
mby BEA SR, ahll the ¥hodk isrike & p@rtipgi cal behavi or of the
fluids a Sl Lis@ag to determ ne the right
char act er? SUFEE°BF the tubes. Besides the agitation
ef f i $hencynd wrees pmgraliy 56 koorrsititellloties AprATAIPRSIEYE PREN used to
| which in sone enbodi nents of the present
e@g{\%ﬁ#lugﬁhsl s obtai ned by adjusting the length of the
coi | Newtqnian fhyjd{ineafl ghe cepps nJt)ubes or the fluid velocity

doesp aggooxpRL &br dlghedisnat e in Equation (1) for a 15
non- Nevvto l,an ovvn) I n other words,

it dbés ?%g&#{lgl)%qnh&(g ctlve to alter the

di ankf e intldeuriddta)i s to al ter the flowrate if equation
(1) Tﬁehi’bﬁﬁ\glp% QhtcHioft Wefel fRRSmél Ling ﬁ@ﬁloﬁlr(@) fod t@2.standard tubing

Wer e Ow rates are desirabl e t.er can
cw@gvratrqnwst%ﬂ cabrg comtigirationd apd eRRf S(tlgﬂﬁ‘ﬂglg‘g%ﬁpﬁ%), pl es
can be used as a basis for limting agitation as nuch
as pﬁgﬁ'?le in Bl b and B2 in order to avoid
fragnm®ntfng gDNA. 20 During lysis, agitation can be-
qui te iGgdr ous as | ohGonigwgoRA | s not| CoRfgatationy .
Reducing the di anet ggiat thephegi nnifmga of By Bmkes |it
possi blle to increasel agitatiop(iherggsed—Re) Fa—erder
to suf|MiespEmt ) m x| Sol uti on? with fhe cel I|&° on tlhe
ot her ramgmteam;q) the|extls anesl ysed,|6agitati cﬁn and
frictid forces agajhst the Il mgy,be reduged to
avoi d n&i‘lwemtf( id fragnenta |§)§ra1 Ln %gam ng t%lip
di amet drRepmokds qurmtter po<>§34bl e tl1%dduce |ddl t ati off9?
(decr eag,s% Re) and f IEEiapm qagm@;ed Vghifg1 T Y])lamivid
2006/ 0 PCT/ EP2005/ 01088 ML vuog +he
fl ui ds. Bla: fine-tuning the m XI ng at the begi nning

of |ys ith%se /RN RNutafhs P TRWE AknNlarinarca Gifi stigesgind thSsddutions are not
lettin nat ratl on occur plus diffusion phenonenon
R L

For other tubing configurations (no B1b tube), we have:

Table 3
Coil High speed / std diameter | High speed / 16 mm ID High speed / 6 mm ID
Bla ‘ B2 Bla | B2 Bla | B2
Viscosity* (¢P) [ 5 2.5 5 2.5 5 25
Diameter (mm) 12 10 16 16 6 6




It is assuned that the generalized Reynol ds nunber has
the sane neaning for a non-Newtonian 5 fluid as the
cl assi cal Reynol ds nunber has for a Newtonian fl uid.
\*82&@1{15@&“' ar, it is assuned that the |imt pte/epbdosotoss1
amnar regine in a conduit of circular cross section
is ReN < 2300. Neutralization is perforned w thin B2.
H gh flowrates tend to i ncrgase the fragnentation of
genom ¢ DNA by causing agitation that is too vigorous
and by frictional forces at the wall rrecha bcal 210
Ftowaatg ). |A0ng a [&%e di ddtter t (320 makddd ¢
]@Qﬁﬁldﬁ’hlﬁn%? f({?duce geAat 1 of s§iIRe) gndsﬂi ctiinersal 4951
orces 10 (yel pcity]). ositi.one e a
droseset er t upBE™8 nmy “Y%'\ﬁgeoi EHERY i n h%{')' arergﬁgﬁr mr.bu}ent,
agT (Sinild Raicultibns vedoserfomted osisg Svationi(3) fprovatieus tublngwprigurations with
n ter tube for B2, in order to
b"%?/lg a"dg[mll g‘%&g‘ﬁ. ckly" agitate the neutralized
Tabledt e. Exan'pl e 15 We can break down the CL system
bb'ﬂ? 5STEPS Higﬂs&&{é pia:rtl cul a; ammﬁkmmalxtag?ﬁon
configuratiop_ js as ows.,., 1 [.hg: s (i
solution 1) B| ut 2 (\H La of geénlmtu %)1?
Bogsiyni(cl) Of | bysis bp the @élls 3§/ SDS, [nb ri sk 3of

t as g as|kt is net denatured. (3) End
Bm\g{g}amm)and%@natu g?i on 3?

13 m o nmn
Flsvbregte(bﬂﬁo 3) 1 xi ngl20Lysaf %10+ so|l W% on 3 ‘(2?%2 3% of
‘§)e); Toiat SREr fla1sar VESIT NQ mgslneui RED91 zed| 42¢44at e 3813 4C
Settling down of |[flocs & fhg%t
8Pesshi ght at | #EInar THEHI | (gdi'qﬁ" con ('ﬁugelg%n r?g]f;ﬁte used
to carry out continuous lysis: - Solution 1: EDTA 10

/ i 28 Hubé.dfameters and th
S 25 -gggﬁuﬁrgd&gfcﬁeé%’é&l"%u%:\b-lggjﬁa géGIZby Ju{fmgglﬁutl on S?t S

fideeatésc acid 2 M and potassium acetate 3M - Flow rate
60 1HRe skivel ut thom aan%ﬁdsuﬁﬂhamy icombiatiensfelf diameters endolengilys ffer B2 or for

tl%%%gc%%é of Bl (IBSe %l%dj exgrq?lg Chest §ﬁgoﬁ’\6ftBh cM&Edu@é&l from 6 mm

ass rough nozzl e S be
té Baim dhi siderte @edubretie ilength as@ IlTlSHZEPSG rhepagitglippc mdgmom;lésn and m may

det%nﬁrmeﬁ% pgﬁdyl ifH fhbdidgicaNbehavidylok the Ml BRSused gederepting the right
I Dossibl e to optim ze m xing of the two

°f‘4rm°d§'°§ afd tiﬂi"’@ure 2, schematic drawi ng of mxer). -
The Bedids the Qﬁfah@ﬂefﬂcﬁenth end miyealwfcpesidenthg duratign of the paitation, which in

and 1%%%618%;(%}' eCt ér%&rm'g;&;a )(é@b? Q&}@s{tlggztﬂg of the coils.
2. 5 Shedigrstar dbthewbes |oh@e ﬂtgq_belocgmdqﬁ PQS ﬁ;g)ear 1 oHﬁqate in lric’luatlon () fora
Bh-REBHREN Mudd (dRE Rot SRSl ¢ QH 6fBertvofds, 1i|'di>€s ok &elﬁscsbemiord dfkcf;we to alter the
esent |1 nvention provi
cgqnﬁeb Fhé"hﬁgﬁ to &gt the floydae ! ‘,fgua?'an @g i rugl Cmr Fea cPllagtﬁlE S;Iﬁlgﬁ 1b and in B2.
Whetd 19gh flodnake g debienble] thé digmdoey cai b farisil glang with the flow rate.
These principles can be used as a basis for limiting agitation as much as possible in B1b and B2

|

1

o

1

(4]

m order to avoid fragmenting gDNA.

20 During lysis, agitation can be quite vigorous as long as gDNA is not denatured. Reducing the
diameter at the beginning of B] 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
frictional 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).
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5 Using the process of the present invention, the
nunber of cells lysed is increased and therefore the
quantity of plasnm d DNA recovered is increased. The

‘*(ﬂ cfﬂ% gk ffusion is especially inportant bepeavge20$010881
?lculty of mxing these fluids due to their

properties, in particular the viscoelasticity. The
process of the present inverdd on makes it possible to
limt shear stress and therefore to limt 10

fragmentation of gDNA, facilitating its renmoval during
subg‘@qlﬂéﬁt’g@ﬁﬂﬁﬁ"at ographi c purification. The probl em

i S tB1eNEdktXdingGhevhiking Sahelbicginmingif lysisi cofivecrimy phrgoraoh @mbcromixing).
one t he
b 5 ol gp GE RER AR L phanlifendh BESAR. | 0
d| artes esunc tabtegeneralizshReynolitrumber hes heseEE MepURg ﬁ'kfém@ewmma“

i %Ctﬁéjcléglﬁa@ keﬁib?&? hurd¥r hat 501' B&ew&nﬁh ﬂfndﬁ Imparticulae it is assumed that the
resi dence tine: sec el ow qives ., S(g, results
adv

lirgipfoghe @E"Waﬁeﬁfﬁ‘ﬁﬂaﬁcﬁ?q“{} 8‘%"8@?@"’?5 se%t'r% ReNe ant a _
of Qubutralie@idh hsmtﬁ'blrﬁcﬂ wéthis Bar ngbglgwgupppa]detg mcgpaqgé{leb entanon of

TEOLS; ' &8 bt the/waf (mechanical
B R e 13 e s
stieSes). Using a Brgstdiamgisyibe g;glqeglt ﬂpsg:ﬁle@;gbgvg fgfign e)ﬁ% ctional forc

(@%&&5 ' \bffbsiuenee }&é}whrﬁanld.a&@teﬁnwm lnfin) S abhid heddgLromenoegbdgitagion. Our
Tra rm acti vat

[ n
ot(sww Ry e bei Fvie 313 e dé%“‘éﬁ“’ Bk 32, ip erder o “violenly and
quiekly” afiadeithenemmiizepd ysate.put < 1 m /min. The specific

ol i gonucl eoti de used 25 possesses an NH2 group at the
5' end, its sequence is as follows:
EfmpRIGCTTCTTCTTCTTCTTCTTCTT-3' (SEQ ID NO 1) The

buf f Rk Scakl S&hk | ddwh Nthe GEX @y¥pneinkr 6 &éps. frobheopirtigplar embodiment, the
Coullnggegfllfer 0.2 M NaHCGC3, 0.5 M Nad , pH83 WO
CHHFEMED BT/ EP2005/ 010881 48 Buffer A:

et hanaaimgnells (h s@lumn\]a@solutpngM3+ 3 npff6rram tuBe) O Bfgtmmg of lysis of
acet hNlof fripiefhin _ﬂF@l @Q:ln@ Bt is Qotwiershed. Wi t h 6
L%“?r%% anél) twil'%t O| o P(]t %ﬁ? luted in the

COUIOWI E@Ofb@”"@rde‘(awt'ﬁw Of M{'hen applied to
t he goMuiy andielablutidndr(M26 3rm pilft rerg tpe)- r oom
tenperature. The S washedthreetlrres in
succ%sgﬁ??t“\ﬁt{'%ne%[mnfe%nyMEmf fer A and t he&H
buf f 8 SBlingldeenef flagpanddaresdragments < sPNOSVEUENE! \/aI ently
tot ?@e SR ohdM R Bk R usdN-takr; Bt confinBous ybinm i s
stor ?Solutlon 1: EDTA 10 mM, glucose (Glc) 9 g/l and 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 I/h: Solution 1 and solution 2

- Flow rate 90 |/h: Solution 3.

- Cells adjusted to 38.5 g/t 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 Blb.
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4C in PBS, 0.1 % NaN3, and nmay be used at |east four
times. The follow ng two ol igonucl eoti des were
synt hesi zed: ol igonucl eotide 4817:
V?' i@i GAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAABAAVBRAITEH1 0881
?) GG 3 (SEQ ID NO 13) and oligonucl eotide
4818 5' - AATTCCTTCTT
CTTCTTCTTCTTCTTCTTCTTCTTCTTGFTCTTCTTCTTCTTCTTCG 3
(SEQ ID NO 14) These oligonucl eoti des, when
hybri di zed and cloned into a plasnijd, i ntroduce a
hondPar i A Inegrd Py dismets e Sg%faﬂ%eﬂieé'"t"mA) 17 (SEQ ID NO
1%) B]lﬂtOlﬁﬂqoﬁofﬁrﬁﬁﬂﬁﬂdblﬂyﬁﬁﬂmﬂ&,um descri bed
above. uence corre . summarized
y br T PEEE BSOS PG BE EE T padafedn RS e, o
asC igyaisiog, siet violot mpxingsamil geniBrBingbBdifitielyene C oni ng
WStﬁsrﬂ ti’feﬁ:r(}cg s. o?th senWﬂ!reﬁtanﬁE hunfser @fdells lysed is increased and therefore
8T neresi s gene. ;ro this end, the
th@lquagmmﬁ?l@@tqQfé&’e&?"émﬁiﬁb‘?"i’eﬁe ed in the fol | ow ng
BN NEYfeidea O EITGioR s chjreisity itrmartaod tecposeiof the difficiisofmigng these fluids due

aced together i a final buffer conprisin
t%be“mwpeﬁ*ﬁgg‘ pﬁﬁfular&ef'sﬁmait%w MyQl 2. m x{rﬁr ?  to limit
heat ek pragesd Bﬂhemhemt firevention makes “a?“‘P’G&H‘P'Eﬁi‘E)"é? Ciglid g““z‘f‘i or
%.[&ﬂén &Eﬁﬁkb SRR 45 Reb ol hisiing bubvdaent chemarograptiic piiication.
[

i zed aligonucleot.i.d ' oC. o
wi t hTiEoprobign (I)Sfthﬁ] gg(llﬂgdwlﬁB% |or(ét Ol haglgngé %o'(!)e'ﬁ?ﬁgvﬁ% 4°C. In one

em¥Sifdht, the prod@k bfaheGAVentitingsst ed W|th BanHl and EcoR in
30 | aﬁ%”ﬁEW. ﬁ'ltisearY Lo iQadel i Metedt abtlut AURH 1S transformed

into sformation m xtures are plated out
on L- mcmmmu@rﬁémaewatrHX%Wr cillin (50 ng/1) and

X- ga:B (2910?94|Mtubeﬂéﬁden6ﬁmbseaant cl ones shoul d

o : f our
c Iof]t Y alrl? ?ggg\f %&ng Baanllhg r?thmccf; 1&%9139&2’ @Ete%‘ i Jlllbﬁ tK’EBéabd!hﬁges of o

uﬁﬁfnﬂb&@sapmmdmpﬁedmtbatdﬂym f ragnent wof E coI|
fl-gal actosi dase. After mnipreparation of plasmd
DNA from 6 clones, they all displayed the
di saffpbeSance of the Pstl site Iocat ed between the
Ec2RI and BcnH sites of pBKS+
MOTeCurar Wer gnt.of { Iatio gmAJpDNR\wulmawbaﬁEa’é‘B’rﬂfa 'ﬂg
the nultiple cloning site. One clone is sgkfetegerapdof cell
the corresponding plasnmd designated pXL2563. The
cl oned sequence is verified by seqguenci ngm%f ng_priner
TG 3 (oEQ ID I\I@ 16))

B%)  and J. Messi ng 1982, The pUC—ptasmes—an

M:o’ﬂmpmuﬂlwi V@dcbyﬁt@n{g)r i nsertion mut agenesi s and

th synthetic universal prinmers. Cene,
1(%95“2%@}!%%1&1%1 plasai-d pBiS Str-at-agerme—CroTT g
System La Joll a CA) Plasm d pXL2563 is purified
according to Wzard Megaprep kit (Promega Corp.
Madi son, W) WO 2006/ 029908 PCT/ EP2005/ 010881 49

ng to the suppliers recommendat]
pI as e cobAn predisar anl HTran colume aefivated ‘é@hﬂ’gﬁ%by“?&s““"b““&e’
+,qx.\,t,a) BBl € dpEkeaRouin® (dkput £ | mtimin Théwpedifichiiagnucieotide used
m’coupl ed to éhe ol |%’enuclag90t"| g, described in

1205165533?’?%%‘“@6}4]? &b 1 EFRE RN ng pl asmi d pBKS+. 5
Toeabet TR Orsetrd TTaMmCET3UFER IR MO Bn are t he

I gl lsoW\egrgF?rs E@%&%{:s éiamTﬁ Mmgllowﬂgz Moagefrmm EDT,F/.)\H 4.5
Coupling buffer; 0.2 M NaHCO;, S 0% Na@ TP 3.
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The colum is washed with 6 m of buffer F, and the
plasm ds (20 g of pXL2563 and 20 g of pBKS+ in 400 pl
of buffer F) are applied to the columm and incubated

‘{,@5 ocofbees’ S at room tenperature. 10 The col pou/EP05/010881
[hed WIM{h 10 i of buffer F and elution is then

carried out wwth buffer E. The plasm ds are detected
after el ectrophoresis on | %sggarose gel and ethidium
brom de staining. The proportion of the plasmds in
the solution is estimated b rreasurlngthelr

t r amefferAt gMadenolamine, GAMRNCLBI®3:  starting from a
m Xtﬂaﬁ&E;qntralawmgosmmmfpmxu%s and 70 % of pBKS+,

ution 1y : .
r ec g-\})%f%‘ﬂ”"df w?sH%dO vg%l o?gmﬁ)ﬁ?! gnﬁfthe%?%u%aggb’t Heédsl’lutlecrlrg} tlé dcouplmg
bultfyr (SOemdDB ¥ @) isahen apphzcsto tramllumaldﬁmor 15 ree%%fﬂf g femgerptyre. The
cofuris w%h{r;ﬂhrkaﬂﬁ& ﬂIsﬁ&erif&ﬁltmE@n.t mmw 4G thek O nebieftaiBe The

t I
oton ot e b R s L 8 Bl

4obﬁ}1 INQ 0.1 Mﬂlaﬂg,&nﬂ Iy teQlsednanlebss fopetiniesr med as descri bed in
mod %F gogo‘g,pg ?\'ﬁ) otthnuagogieéslvfé% sghtk%zéal 6]%9&1}&&&%@&3 ge is

5 mm@m@@%%@%@éﬁﬁwGéﬁ W | ”%S‘\%*f
GRAGAAC Esea} 239) IbW'lfﬂ' ad oﬁgdn@@d%w 808 §-BATECCTDETE ec  SA,
CWE

gl asm d G 8%% EES?@g{dairbﬁ’g d‘g(sw@ NO: 14)

accorhdien @hgdhudléaﬂdcsu pyien ehybgdizedc ondvesined jiptes a8  plasmids dntroduce  a
b Uf f er b egl'nlicﬂﬁt gciu c@’(@mlﬂs% @D Nﬁﬁ 15Y0hth @ BGespdiidin @lasmid, as

acetate to 5. Buffer E:
ddscrmw'ahos& HCI pH 9, 0.5 nM EDTA The colum is washed
Wt hrfd stuerRE o@iéﬁﬂ‘oﬁdmé:m tiRgctwd Gfbridigedodligpiualevtides ip Momd @Bthe multiple
diluted 1.n 400 bufer r en .a i€ tumich ha n
cloging e 3 c!l”a'lf‘rﬂ’ﬁlu%fséL gpees hc;‘]f}"% S&s elr:hbg'r% R’gh e@agox‘m ies
aﬂiﬁi&illiﬁ@és&fmce g’éﬂ: i B thia shds thewligdnucieptidas a@fhyBr@;eg in the awmg manner:

oﬁ‘e #gtof%sé t§'f’ %J'ﬂgc(fe%flﬁés & pRiedd tugethar {846 fre bt Ainalhfeploamprising 50 mM

measuri ng, 6
ThnHEhlphl;’l é,xlgmyfl @/lgqb” Alis mj(txfrg 15615351.711' t%gS g dS thex gla%ed%% rgorﬁ] tC.Qmperature:
¥Rbethrk Yalls[oWlyr EfStpeg:dif theomiimfel of\habndg:sd olfg)mﬁegpdﬁ)are ligated

V\tlth gOéng %frq(?atsg;nd)o;fBl%gﬁ%ﬁag (ﬁ@rﬁ%cg}s%& e(f dJoﬁ'@@f\ &§@.&d%ﬁmam]-ﬂ and
HoeHIfie30 d dinaly After 1izatiom an alquobis gansfomgdprﬁ? pf-lpet ak gﬁns%%g?uan mixtures

bel r appldnfented with SMPPIAMSiSO Iny/ 1) and\B-gal (20 mg/1). The
O BE b SQC&FV@F’; 805/ 010881, 50 yee

an
r@gmbngem elongs 259 FEplaY e AOF BT ? ‘fehciﬁguég?nr ‘?"e@ﬁo ut uVH\}t ﬂﬂwy to the
ﬁtf[ﬁd'smﬁQBEKSﬁIvﬁh@:hfp@rnﬁtk/lu-choplatlm;atlmpfgragmerg endi E[gquﬁ -galactosidase.

%URW&%@%@ @lones, the all dlSF] I:g'ed the d:sappearance of the Pstl

1
suolocmﬁd beeseqibe EsoBl xiBagl tesefoBhs aPi‘]afE%%{FPﬁT i hpicetar kg o e
8 Bl %%%Mg&h@ﬂﬁlhﬁlh Gidmi@inﬂg Ohé1eloMyig saieited Bnd the corresponding

V\égapr ep kit 20
g s sprried S DR nie TRt ispieicerh degndlty SakaaR, ”ﬁf Plimer

¢ m@mqﬂcmmmﬂme (SEQ BN gs)) Bhieredy qnd JoMessipend 22, The pUC
pﬁ;ﬂ% %C $H3hf7- ARk systeRU fof Bhsefion ImuMgdieis ahiClsequbhctig Vaithb synthetic
umversal primers, Gene, 19, 259-268) for plasmid pBKS+ (Stratagene Cloning System, La Jolla CA).

Plasmid pXL2563 is purified according to Wizard Megaprep kit (Promega Corp. Madison, WI)
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The colum is washed with 6 mM of buffer F, and 100 g
of plasm d pXL2563 diluted in 4001i1 10 of buffer F
are then applied to the colum and i ncubated for one

omtenperature. The colum is washegmppbdoso10881
\?@H?ﬁﬁfﬁ%ﬁ?ﬁ uffer F and elution is then carried out with

buffer E. The content of genomc or chronosonal E.

toll DNA present in the plaspd sanpl es before and

after passage through the oligonucleotide colum is
measured. This genomc DNA is quantified by PCR usj ng
aqoeriling tosthi Aupplies's Fecommeyidptiogn | Khig) glgenid %Ffawﬁ@'% 5 'PHJe i examples
ddsQlbkodMang protocol : The sequence of these prinmers is

descri bed 15 bouck al .. (Nucl.ei.c.. Aci e
1G0T PASE Tl bR s bR il g deseried
1 AGTon 4 $lition élﬁE@nthlnMsnﬁﬂpB@'rd 5'-CCA AGC TTC ACT GIT

T%ﬁﬁ%em I@E‘ﬁ@anm(ég@ Fo@o . 18). The reaction

CR buf fer (Pronega
UL A SRR M ool S S

( Phagymci:a.M Shsay) pH 6,05 dupomaer ; 20 U m Taq

ol rise (Pr 2 t
gc Cgrpé te wtaﬁln’?g/a%ﬁgh@’gmﬁerq and e p'la?rﬂlgj%@l) B&é{)ﬁ(ﬁ?{ﬂ and 20 pg of
pBKS+1ﬁ 48k oﬂbuf@SE) are3pplésd to the cohom anqi ingyhated for 2 heurs a25oom1t9nperature :
TH@ ghllﬁllin i6 Sashed NG ABTHI Jf'bﬁﬁ*er%dféi@gﬁr%n&enl&ﬁwb aGEwiabutRr E. The

I'S separ at ed ctrophor esi
pla@raﬂmdet@@# aftgf eﬂqq%opa?ré%se%bg oﬁ@afg%ﬂ sihidh T%ﬁﬂm““’ ffeining. The
pBb@b&ﬁof theU@BnRls ilibd\jolutiant etsmmtndqmamsuhngdwbsranséfr@m%éty on E.
to an U trapur genom c DNA series fromE toll strain
celi- (Sigma, ref D4889). 30 Exa 5 This exanpl uti
des cStartiuss frph ces mixbroORgmiginieg 9 %pf BRLIS0S 0% 70 ek PB St 2 solution

c&#tanjﬁn?gcltﬂg B4 5‘!‘le§2’§6§ 4 rBoovéréd at fhE eolﬁtﬁh &ﬁlbtl e purity) espmapd by the OD ratio
rn ve
R AN S et e

thehdteld. | S resuspended in 100 1 of 50 rrM gl ucose, 25 MM
Tris-HCl, pH 8, 10 mM EDTA. 200 pl of 0.2 MNaOH, | %
SDS are added, the tubes are inverted to mx, 150 pl

Bigmpea6/ 029908 PCT/ EP2005/ 010881 51 of 3 M potassium

acet @&Eimgobt fRe aﬁg%nﬁctbeﬁuea(ectammmmﬂm@mcrr-s' (SEQ ID NO:

inverted t e Lyl ofi

1 é)l}f;") él}crfg{x.lglﬂtls P%%F%S&E?Sg@’ 5; é)fﬂngla of-%r the cgﬁlmg, the oligonucleotide is
ndifgoa el seailiwits ac ohivngroulinksdnede BIS’SR!@@ ef th‘b%pacer by an arm containing 6
QE%&{% s ll’r dlﬁWlEa‘glcle&ﬁ§ﬁﬁ§geﬁ{@gS@ IBdtghu). Plasnid ﬁtﬁﬂ!ﬁ}:ﬂbunf jed using

OSE eSscri

tlst Wizhrd Sfpgeprapckit (R meas Comp- Mo %‘é‘) seorpe P[}rﬁ“t ‘ﬁ e pdghnhendatons.
TRk Betsclsli fisRRGhplearathyBlskily agar ose gel 5

el ec t Iy de staining, takes

t he FB’?%& P%yéf‘ﬁ (?2 ﬁt?grtlagé g%ﬂ k3séljfc?ercm l ed" circul ar

DNA. Bixier Er aMTmHﬂlpng'%h%ﬁﬂ)’% wei ght (chronosonal )

DNA &f.e QfurdiNAwisReddBih@GhIAPhETel K ahd) B0 @6 fThsthid pHI2563 didted in 400

Bl et B S St e (B P YRS The coimn

it @Ed tite 16 awteof buffer F and elution is then carried out with buffer E. The plasmid is
quantified by measuring optical density at 260 nm.

In this example, binding is carried out in a buffer whose molarity with respect to NaCl varies
from 0 to 2 M (buffer F). The purification yield decreases when the molarity of NaCl falls. The pH of
the binding buffer can vary from 4.5 to 5, the purification yield being better at 4.5, 1t is also possible to
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conditions as Exanple 5, starting from20 m of
bacterial culture of DH5a strains containing plasmd
pXL2563 The cell pellet is taken up in 1.5 m of 50

Wz&ﬂ , 25 MM Tris-HCl, pH 8, 10 mM EDTAcTH®P3008/010881
'S carrled out with 2 ni of 0.2 MNaCH, 1 % SDS, and

neutralization with 1.5 nl of 3 M potassi um acet at e,

pH 5. The DNA is then precipsgated with 3 nl of

2-propanol, and the pellet is taken 15 up in 0.5 m of

0.2 Msodium acetate, pH5, 0.1 M NaCl and %of?ded 14} (e JPRNINS
use haotis lytierueuflenel beic B elwion intrsraid cHsWHLE BV EYPRTRE
bdrfl€ pAROY $mi@dRL. €. Bi ndi ng, washing of the colum and

el utl on are carfsri
Ceblin i ecgih BlonErAHEIET It HIe RO w v

caMfmiVBi caffiedvioiithas deesiipact Exoniadl Piasml@ PKLES63TiR @“frfleaé‘ﬁ'f‘ﬁ the Wizard
?ﬁtlf‘%la R ﬁ;r r@%@ bX%e glamyqnaﬁ'ﬁra%?dn%% th€ L@El‘&@@k&fm&ﬁﬂﬁor&n Uhe buffers

é staining, takes the formof a single
ut&nﬁhlaﬁxamshp@MPll@d’g ci rcul ar DNA. No trace of high

e n@{fﬁﬁ#'@fmmmw&fﬂem{smml)dm\g or ?_f RNAf|sth
et ec i smi gestion o e
pl asht f%%\n ?@E‘g:étil on enz ms@gl ves a Si gg b%r,}fd_ 400
at t Tte celume istvesherpite 6 ol af bufferi Fyprd 196 ugof AlEPYR 2363 difyted in 400 pl
J‘i} Qe Qrmp? 1Ja$o tﬂe Smmahd ﬁc&@tﬁa fak BHethm'taheom temperature. The column
ovI

t er,
NSt H 3 BT B B £ o of o
o( %&st{l il INNQ;resiﬁ)m dei plEsmilt samgles baforerans] aftenpessage through the

%SJHP ?oﬁ?ehcﬁ e slst rr;le ur}edDb%! (g%mm]% R |secfuarﬁllfed mg pnmers in the E.

asm i's cultured in a

l.i
cble patl gerer Acﬁof@hewrthet fplewies prgmfﬂl éﬂ’éﬁ%"ﬂ"? 8 @5@nafr5hs5descnbed by
[ggou?rﬁtlaﬁ vdefRR A&ﬁ‘lk ReO8Jsh G, issi-1gskEN up in 2 litres of

H 6 DTA, t
St AT r'qlqutQ GaE %@?ﬁ%&%ﬁ%éﬁ()w J’rL:)e addeg The
ah¥ S0 AGC TROACTIGTIAADGFAQGHONHToH SBQ IDNO: 3B)- 3M
,lﬁ‘gt %gts 3 g? m g%%egoﬁiﬁ%gsﬁ 5L o fqﬂcﬁ‘;_l'&ulff@rr @Fdwn;% Fréncg] Ciafbohutiéras): 1.5 mM

2
NgCls; R mMIdK@‘B ﬂtjvglln@gg,| Qr@ybp g.%gr@{zé&ﬂ mi '?aq poﬁrnmeraseu(laro%an) The

jescee g iRl fedueketT- 3' (SEQ I D NO 1),
Irgacggordl né;rl%egi(%eght %e rrefdhod descri bed in Exanple 3.
Washr Q“'H‘Iﬁa Gl ution are carried out as described in

t he abwsyeles &EXanglac?°CAO 2006/ 029908 PCT/ EP2005/ 010881
52 Example 7 Bq%smg@‘@npl e describes the use of an

ol i gonucl eot i d3 earing nethylated cytosines. The
sequence of tHemgriPdnucl eotide used is as follows: 5

GAGGwm{;ﬂ'amocc:TT CTT" " CTT"' " CCT"' CTT6"CTT-3' (SEQ
h%e]dgﬁqmg;r%hr';eﬁt 1% b%%{ﬂfi& r?%%ﬁ’?s P;%&l‘f‘eﬁ%? %ﬁaﬁﬁhd}m on 3 % agarose
gu}eiggmesbmnf St Corenl (e qlsn s, RO B BT PR oernce

{é’iﬁ@ Bﬁgerfbﬂmjm QRss fRfm IExaNTam B (SiiinkTefD4s8H)Ndi ng
er of pH5 (the risk of degradation of the plasnid

is thereby decreased). Exanple S 10 In the above
EWS the oI i gonucl eotide used is nodified at the
t

i er,l‘al rﬁ!‘e.é asthid Dﬂm ICQ{I(QI%I'IJI b E]K@dysﬁt@ of beeterial culture, on
phosphat e rou arm cont ai n|

fkiZo-Callerd | Binjprept p‘qag lé){lgrﬁg |28 ovTrﬁght tyre ogbggcbs ins r'ggntﬁlmag plasmid

E}@LﬂtsB?arQ B&&nﬁg%& Qn®the bévet 15resdsﬁernmdnall()0arl| df iWﬂos&,ﬁlSazMﬂns-HCl
ont al ni n ; mi

P& ’(9I"iﬂ\jg Gét é%cl‘ﬁagé)g@ %gg%é/be th eggégd%&ehg&co tﬁ%ed;r e 150w

carried out as described in Exanple 3 with a buffer F:
2 MNaCl, 0.2 Macetate, pH 4.5. This
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15 ol i gonucl eotide makes it possible to have better
purification yields: a 53 %vyield is obtained,
whereas, wth the oligonucleotide containing 6 carbon

@b%@mggms yield is of the order of 45 % ungefr/HpBeds/010881
same conditions. Exanple 9 20 Follow ng the cloning

strategy described in Exanple 3, another two plasm ds
carrying honopurine-honopyrsm di ne sequences are
constructed: the plasm d pXL2725 which contains the

uence (G&A) 16, (SEQ ID NO 20) and the plasm e
o BB o st 5 190 RS 255 B s LBy i fgation,
thé@: efhthnt iPlréd6vEred San Xadel2ntaathe opganﬁaaﬁde amadrogitaisedtas described in

E%HH;E % %g\?aglgeﬁa%g uén?:r? grgt CMIC lgth&%%gs%gﬁeg% E)Qmplgg F\Bﬁoxlmately
1 fuglof pladnidyis atcovprad foimebf mdlef wurps'l‘hesgggud obtamed analysed by agarose gel

el%(;,tﬂ:\ﬁ*;%i’%]%7 560%" e gtﬁé% |@em folm bf a ﬁ%ﬁﬁand of "supercoiled" circular

DiyA. daTeey pteesiap we(g @sml 4}. , is detectable in the plasmid
paifredByTthis @lethpd. 7CCG- 3" (SEQ I'D NO. 25) 30 The

ol i gonucl eoti de pair 5986 and 5987 is used to

construct plasmd pXL2726 by cloning the
Epdmgloducl eoti des at the BanH and EcoRl sites of pBKS+

(St rahaganpe deehitedd i;:w:ﬂde[ﬁﬁm lo@rifkafidneexfefiment daltied @utt Under the same
ol i gonuc] eoti des 59

CWHQ?Srﬁ@f‘WC ?stmB‘I“E gﬂ F513&8g«%;\)earl.(?:H]%Iusreegf IS]—%: s‘rgﬁs containing plasmid
pEKT5EB.i mamealpewao isciken oms BSmf of S0t aluspsst 25Ul Tis-HH, pH 8, 10 mM

E@ITRS Elﬁm Fg&’%e%gﬁ h® P62 &bl-?ri |WSI§§‘ %nd neutrahzanon with 1.5 mlof 3 M

€ pairs ar e anged
potbssipGeE e T a5 BNG 8B R BV fﬂ@ﬁ@ g‘lﬁ’h e gt ke
ug $094 B2 §BMREd: bnﬁﬁ’&%’ﬁbﬁ 39(883/1 N&S afud lasded digo th'EImhgmucleotlde column
enabled it to see i
St Bl AL AL BT 8 e
uinﬁtdea:dbﬁf in ttheeaboegErample, GGt rfcepbgaw@ﬂma'puﬁ'qr,n@g molafjr qf which with

spect f%ﬁ‘“ SThQ?Ede lobtaihkd, an%@%ed afRfes eI @ledifbpHdi@is and ethidium
r%Pel gonuc

eotides formng trip Wlth hes
braondsplainive tg@db%f?gggf apiggle amsq qf dsupgcoﬂﬁ? 'ﬁ’"& I]JE %Iu trace of high
e AR dight tclrolbRmbal OINA 6t be RNASE détdomblle ||mthEmmfpﬂ elaamq Digestion of

The ol |! g !;!UC| 193505%” de of Se%@l’ g&]e FggQat Ith[g wcted riolecular weight of 3

msmbsf Ghe plisenidoeoniaing g aasietip cqppaarmgggqﬁy@pmcgey@'mgo off[rjthe gene coding
ng 1\;%%%%& Q&i‘ncgﬁnn% %&H&gf}{ﬁﬁ-dm sequence (GAA)» (SEQ ID NO: 15) originating

frpyapiasmisd p)QLﬁ§63p (dhs srajpRH lo(ﬁ‘[aallatlsﬁ QS ﬁg)q.o %11% %g pqalsﬁllidsis cultured in a
TiheUemenibd1 €4 €18y 1BRE & piepdred frain] 200 gtame of;@m dleersshh alleyis taken up in 2

12505030 (s B I c FAYR1 NaOH, | %
RecSll e iy R AR S thMd o i neparas v
SR faepr adgied. 2T Na@@ is putpaliggdayerdding ,ong, litrgy of MlBotgﬂfup dpetate. er

Safileatid, T4 ind- J'f‘thsolgéﬂtegareoapﬁhdﬁMoED-BAml THi€ray-NeiSdelumn coupled to the
qhggggllélgqet;j g,gﬁr ie;qtizer?fce/éi 8A80§+rc/‘htc°1‘rcﬁ%‘bﬁ7&5rc@}‘%°5 @ébzlﬁzl% 1), according
to the method described in Example 3. Washing and elution are carried out as described in the above

Example.
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Exanpl e 11 This exanple illustrates the influence of
the length of the specific sequence present in the 20
plasm d on the purification yields. The reporter gene

\Vﬁ‘i@ﬁoibﬁé“ese experiments to denonstrate the pagigpYioky10881
e conpositions of the invention is the gene

coding for luciferase (Luc). The plasm d pXL2621
contains a cassette containigg the 661-bp

cytonmegal ovirus (CW) pronoter cloned upstream of the
gene coding for luciferase, at the Mul and Hi ndl I
Ewimpde] into the 25 vector pGL basic Vector (Promega

Cor Prhis é\(&qm@ QBscriddl the J0i oF aR| Hgduledtige GaFing metyledd ugbsings. The

st andar.d ues, ,of Iecul ar biology. The
5"61"33%%% E‘f?“?)‘ﬂ”l eéldﬁas ®X%27-2 are constructed in

'tmocwcmw:mg’" ﬁ‘a'rfﬁ@rr”’cw T PO 3 AEQD WP:d8hi d
pXL 21?@51011 a:@lg&tfdg ?@'sésgeg %n “Nl-fz I'ércﬁg e st an. erg )"@m&bﬁjﬂcytosme This

i nac for 10, mn at 65C
o!mmlepﬁﬂmnabﬂqq@laemidg%&é@etw SR O 46 OB fE"“@B’ I with a
biX R huleZ® 9H 35 thel A& bidprdation bf théyasmiris thereigt decrasa).

pl asm d pXL2563. 6006: 5'- GATCT( GAA) nCTGCAGATCT- 3

(SEQ ID NGO 29) 6008: 5'-GATCAGATCTGCAG TTC) nA-3
E¢fpb:8 D NO 30). This hybridization m xture is cloned

at t{enSagd eﬁmgﬁs Qe [Sﬁg&'ﬁlﬂb&ldpiﬁﬁ@?ﬂmﬁﬂﬁ at alfet £terminal end with an

transformati on conbi nant . ¢
S AISHT ket ROTENE, Syt LT GQUPTIDE § SHOR B [Eir-CHp. In tis
e:\AQp%OQQA@BQ 906 PGALER MO iosEae 81 the 5'4ergiimbendttiypugh an arm containing

C | eﬁﬁaa‘?ﬁ) . Co C;ﬁ ‘Rg @oﬁ)g%mcle%aeeand Py ﬁs hﬂﬁ‘@ﬁ thdlcBlumn are

e Sequence of | one 45. This
cirnaigmm déssribee in Eﬁwlm%wfg at iferoFi it 6‘%‘28% M acetate, pH 4.5

oRgzon (DRI ANEI Lt L etter p(:ﬁﬁ@lod YRIMNO: 5B%)yjeldiis obtained, whereas,
encli ng reacti on prl Iy m
wibghz)elorsdeiesopinsaroh oot el is A e frael O 8 or e same

cbrfdg®hd. i on mut agenesi s and sequencing with synthetic
universal primers. 5 (Gene 19:259-268). The first

cl one (pXL2727-1) contains the sequence GAA repeated
Exemplefes. The second (pXL2727-2) contains the

SeqUPﬂﬁgg? thGARPNO GRGH &5 B F BENAGTIVI S 3, EBEEr [0 [WPsmids carrying

32) as t he on c Pk RetSeontains th
i o A e SRR eyt PO B
@m@@ﬂﬂmﬂmm nlasgu q}gg@zq phirfcpontgins the sequence (GAs
(F}%(Z 1Ihe plasm d pXL2727-1 carries 14 repeats of

I | eqt
e o 25 s B L S P IS5 s scsnang
i‘g@% Qgkcibed i Eihﬁiﬂé B Gasingﬂaqfwmeg ﬂTEWnuclggmle pHBNCe
8 different positions.
3% %ﬁ‘#’g% (lgn cont ragt possesses a
Swy‘bri' Mﬂ@C@‘Gm&M@Q@WﬂI SEQ ID NO 36) of the
ﬁ ﬁ&@&{hm,,bbgt(sgﬁmh@ #d)i gonucl eotide bound to

€ co his o é( §7| de can hence hybridize
%952 oM TEE TR ?6#&61&% ezg 27-2. 15 The experi nent
i s i dnabligomiclebtitietphie 5286 @nd]B8T is selto icons®ych pipimid BXL272¢ py cloning the
(gxggrtug?clytédgs\’%_'ﬂ% @ﬁhﬁ gﬁdSEcoRﬁHtEsf &'pBR S+ {stilad@eicionfhg Bydkm, La Jolla CA),
while the ohgonucleotldes 5981 and 5982 are used for the construction of plasmid pXL2725. The same
experimental conditions as for the construction of plasmid pXL2563 are used, and only the

oligonucleotide pairs are changed. Similarly, the cloned sequences are verified by sequencing on the
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Buffer EE I MTris-HCl, pH 9, 0.5 mM EDTA. The
purification yield is 29 %with plasmd pXL2727-1 and

19 % with pXL2727-2. The cells used are NIH 3T3 cells,
"ggqu&ro oggl on the day before the experiment ipqtiEP2005/010881

- we 20 culture plates on the basis of 50,000

cells/well. The plasmd is diluted in 150 mM NaCd and
mxed with the |ipofectant RPR115335. A |i pofectant
positive charges/ DNA negative charges ratio equal to 6

iIs used. The m xture is vortexed left for t . .
plpsmist iscemalyodirior RerfpRaBRL BIRETIS @I-EA28 AOTSHSSHTRop A o the
elpQldabqeme! iBRIdUTURNEqUeNe GCaddpdtet 07 titnes, telelisGOAGAHIGA)s (SEQ

ropostion of I Vg of DNA per culture well. After two
Ih8Hr > at 37C, 10 % vol unme/vol unme of foetal calf serum

is added and the cells are incubated for 48 25 hours
E&lmatd in the presence of 5 % of C02. The cells are

twice with PBS and the |ycjferase .actiyi j
mas’[j’pé}yg%@g}naqsrfwng l{lﬂé hf] o8k wgbﬁhesa émglg?qugge dgeeyp%e)r!rg}ge;toupled to
Hiichp colMmAsReaditiophe tddhni eaiascriddll n Exampls 11luirbe oligpyosigatide of sequence

| un [ L% 5 AheChurification of plasmid
AU BRI GO ROl (itp 10120 s it i e faton o
PYLYIRS, apd thnelisomicleetive pf efiugacet wi ce as | arge as t hose _
sobs REPRE CHcThTE hercrere TeT-aSBEQ 1D WOt 24) isaded foi thgpurifieation of plasmid
Wzard Megaprep kit (Pronega Corp. Mdison, W). 30

PELE?Pl e 12 The fol | owi ng exanpl e denpbnstrates the ,
pur i Tieaab tadimm fihepBOR ke icnablgd thk aerTesrondingplasgids to be purified according
triple:helix.affinl i rers1 NI St echnol ogy

g e P ch?ﬁ%‘vi'?f{ ‘E‘ gﬁéﬁg%égftﬁ{ggfog%ﬁg% WO 2006/ 029908

PCT| Befn 552 b 0.2 MacetsnptifPnant s (particul arly host
genog]fer PNA NG IRNWAH gjosmM BDTRVeEl s that have not been

achi eved, wt on i.on hods. A
The yigidggbtaies P"ﬁ%%’aﬁ‘if%gmgsbﬁ%ﬁgy é 9%6?E%%gﬁ%cr yl
S-1000 SF (Amer sham Pharnmaci a Bi otech) as the

!cglgrolrm@ ography matri x. Sephacryl S 1000 is first

ed with sodi um m peri gdate (3 5.1 in th
t enp@hiaterample illugyptes the dnfhience §gﬂ1°dmgg’c‘éf:gé\'§ %""E‘Bﬁ&%m}‘f’t present In the
plRRM dh AR pRfifigausdeot i de i s coupled through its 5'-NH2
termpal moiety to. al del {e iR RNty \b@dhe Compositions of
mat riTRe TS?/"'T”re%Fﬂgf'ﬁe@g’q{éer%e i ﬁ%e%{s?%&?ﬁg&mpr esenctg of
thsiaantionds the gate ¢@lingifyr lustferape ) bed previ ously for the

COUplTBQ%laQ‘Rid @ b6 1 Nonfaiid kNG &Mteedonining the 66 1Hypneymiegalovirus (CMV)
Met hods,” 1986, 23 83-88) . .The

’ o 8 . g
RSP IHRIPE SIS SRS F@Weg%{‘}%'%gﬂgér(iahemr’it%y@e?“fd AL sies, freo the
ﬁb&hﬁ}lﬂiﬁnbﬁﬁ,VeHﬁL@rmgiﬁfﬁdD{‘Zﬁﬂ’d’ \é(;)g élﬁiﬁé’i?é@dwm%wgd using standard
C engnt.ary . t. short 14-nmer onopuri ne sequence
‘f@mﬂm 23") SE(%’ID NO 10 S esent iEang;e
ori giThe dﬁsmiise)éﬂbﬁ'é?é’tliaeﬁp’g[@ﬂ? 3“6?""?%“%)@&? ﬁﬂﬁ’gé?ﬁm '
(Agougrdoeﬁ)ic%gaaﬂlsbmf Fieed PIXERE2DYwerd OBieariz6 with Bemi3 g, enzyme was
i scusse qye,. the. seque : « - n

SRS S 10 G 55 W AE i, el ponueictids 6006 nd 6008 are
§yBEGzddBs déribid for thd trestiugidnofplesgidd2ffdds ar e

opad) : & NOhpomo transgene, 2.0
f’idég) %W’%a é@%gﬁlw&%@@ pXL35g9
698CR-CATCABATETEC g,g'r,c)wié%ﬁf%”’(d% YAFP, 3.7 kbp),
PXL3287 kybS@RtioRedxtlire 4s klopd ant: BAhiBBOWs (of GERNBJRYLEEH jand, after
%}olg?ﬁtigr}] 16"&5 Bﬁé(h greAc‘:Iorlnﬁi‘]Q? e a?eSiELrﬁkﬁe@BF PstiPsHzyrhati€ Gestiiétion analysis,

€ chrorat ography steps from cl ear
| ysat es obtained as described in

L
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exanple 4. Plasm d pBKS+ (pBluescript it KS + from
Stratagene), a Col El -derived plasmd, purified by
ultracentrifugation in CsCl is also studied. Al

fbgmg@oysed are in their supercoiled (> 95 ptfi/EP2005/010881
opol ogical state or form In each plasm d DNA

purification experinment, 300 g of plasmid DNAin 6 ni
of 2 MNaCl, 0.2 M potassiusm acetate (pH 5.0) is

| oaded at a flowrate of 30 cmh on an affinity colum
contai ning the above-nentioned ol isgsonucl e

1 de .
sifge th?'ﬁ@rqcﬁcﬁ*y@mdugeag_sgm. [TorQkenes i _ele ?dt g@tﬂ'lv%lgﬂ?ort{cgle sequence of
tht lE\Sned %gbh@ﬁpis}%rzf’fég &i@g?hwslm&r _@Ffzsz, ?ammgf@%qg&mc-y (SEQ
asmdis eluted wi.th, [ Qe : Jasmid
I[f]ﬁpf Y ) aéﬁ%’”&fﬂﬁﬁ?ﬁ"ﬂ"é‘t"é‘a‘ e{\)@/wfﬁ/i E%g hﬂf%légénd F . PZFE P asmf s an
Mil Stfip7edeel ed ngeent Fur dnvertiogmatpdepesiai anth seRuvEIng iR sYthe, iphugsal primers.
(C{CSO‘L w:cgg_(zg@rquet et al., BioPharm 1995, 8 26-37). '
fasHi"d Fecoveries in the fraction ec%&e% @g %O?The second

g f oFhefiat3hme (PXIGE27y! )i Qptaipsihs Syency e L3570,
(p}(%?ﬂ?%é%:&&itﬁﬂ:?@ﬁ&lce ngqmmcmmﬁgﬁwmg f(jiq Ing? 32).

p ) sm i @&upRed td the dli leotide
e s 15 STk fstedd 15l s Anp AR RGIRS ol Sigdihclecs
STIAGGC TRUTIETEETICIICTECTH8 18R ENPdld: 15%¢%ree | i | | | .
CTT-3. éiéﬁg LR 2991 ehoriedTak @6pedts @bkt sefiiehqel BXA.  The oligonucieotide
structures with the ¢ | emept ar - TT,
O A MARAACHES Y (CERSH 6 ey Bt Sasence CTT, cor
hérR% hyblidizOWith heplasniid 41 Stdifterept psitipns. Plasmid BYLLIEYEdn conirast, possesses @
5'- AGAAAAAAA@- 3 . NGk sae 1dnER SN of the piBisHicleotide bound
hitridiang sepverse SAVHSE le ﬁggl %?roodu?:t I 0 rglgf a. Si nel)ﬁ_zn.,_2
tonhercabemmo This aligonydlegtide camhepge hybridizg P@"Bé’gwsl"g%ﬁ $9ha

co ”D)-géeggéiﬁéﬁtaahénhmbi 1 bn@deséribed iniEkphpbod, with the failpwing hyffers:
2006/ 029908 PCT/ EE%&OS/QlO 56 As a control, no

pl asBider i At Gk H7%LS “shserved when pXL3179 is

chr opaff® JE: apv &els-HAl, piA 918 5emM EE81Aurm synt hesi zed under

strictly simlahy o9 LilhnSmRpKLII27N 0B 19 % with pXL2727-2.
ol i ggh‘b%lulné?aaﬁd’g. E operating this affinit . : —well
pur i Theeells oved @s| N T3 rFellsn ot o ‘B%%ayrbé’t%ér/ e gpgriment into 24-we
Julage ngtgset%cn tse‘basis:mb,e%d RRAVEN Theplisoitis gibwrdin 150 DYANg(Elgnd mixed with
reduce romz2.6 %do 0 9P eakd @fio afual to 6 is
the M%?W%ﬂwgagllwo%a ?%sgg?Z%a{@eifgﬁ? girenéh?]lgf', on,b :::m without
Rest THNIxtu is eshageddieR fayrferomBuss # GFT F@Pm‘%s‘l"(%e? Hf Y

preany ?e“n? Dhaie Q&%ﬁ Qe VNS thdYRofeaith b1 jisof DNA per culture well. After
CHP'Sfat o 4t

raphe rough the sa affini incubated for 48

Siningt & 515, 116 VORISR 2ol ROt P st
Pidfsial iP@ 4 BEOpradendeaf E% df@Q2y atie phlnareivashed wiigsgyith PBS and the luciierase
triple-helix affin Mega kil Frorhet 069! Magison, WT) on
ﬁaglpyué@ﬂ'ﬁ%%ﬁ”%‘ag P g% 3@&%@%&9@%2& & ogé\g%ﬁ?a%ﬁc a5 described
§ pand: LB0%0A lunyindwster (Bbad/d Berbald Eyng FRGD)! L egtled e _
B3, ks GRS e adice i Ugecsniam bbiohed wih e same plasid
ChFO tog&oﬁ,hy met hodi. @ triRLexafbi Rty gel is
pyriedusing2hedVigard Mseagrep Al ST &R~ 8P gonucl eot i de havi ng
the sequence 5 -TClTr nlTCCT-3'" (SEQID NGO 9) onto
Ee’{i adﬂé e-oxi di zed Sephacryl S-1000 SF as described in

bove Exanple. Plasm ds pXL.3296 Wit ; i
t r ansTrentjlowing epmrets demensirass - G AUGREH é@ﬁﬂg‘ﬁ‘%ﬂ rﬂ?asmlds. e
ﬁfbﬁe%ﬁi QEnRP RBRBmardgriphd.- NMThic dichiviogy dia¢ deeni shgwn (o Temove nucleic acid
ol'i gonucl eotide 5 -TCITfITITCCT-3" (SEQID NO 9) in

condi tions described in Exanple 9. Plasm d recoveries
in the fraction collected are 175 pg for
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pBKS and <1 g for pXL3296. This indicates that
ol i gonucl eotide 5 -TCTF1"I TTTCCT-3' (SEQ ID 20 NO 9)
makes stable triplex structures with the conpl enentary

woéRneaaUence (5 - AGAAAAAAAGGA- 3') ( SEQ | BciNeraddbioinss:
present 1 n pBKS, but not with the very closely rel ated

12-mer sequence (5' - AGAAAAAAAAGA-3') (SEQ ID NGO 34)
present in pCOR This indicages that the introduction
of a single non-canonical triad (C:AT in thi S case)
may result in conplete _destabilization

th% tri gLex hieved
cog@muemtﬂwlc@glyésegraﬁw%% agb RYAY VP ée"F'é e B RB Fegremee
wmoumwnﬁllc&@mabgreﬁwmbdsfl ask by the follow ng method.

The nk i.s
Er | é‘hmg{n; fﬁ?ﬁ a%eL'S & e%‘zerq wn;ln %ﬁ@%r@ gﬁlyob 8 ta\r?epsaam Phagmacm Biotech)
asrthe ehroncatogGpRomitux. Féphace! |ngio9p isdirg gq:tfvptgchtvél'd 5°Stu“’2’21yefr°ﬁm (3 mM,

robif t@l?p'éﬁﬁx?er Ynsif @lﬁ% scalumabetatd (p@l 4 'Qr Tﬁéﬂ%ﬂol@&uel%ﬂh@ﬁ kSupRa through

unt | ucose exhaustjon esults
it SR éqﬂntnalr rgouetyl-%algfque(‘%?upa g#tg? ﬁ}w%?d Tﬂgx 830 re%\d rléenllmmatzon in the
pr@%ﬁ@‘bf @6orbio adde(5AMG s aescribed pr2vidusly forphessoapling offpotéins (Homsey et al., J.
' und dd¥6rSnebeSe ts
T e v o
(fmwﬁmmedﬂalrﬁ pifedstatca et Whitho FomplemeATY, /i B Y 14-mer
hémHphriné e fiinddN@EA AGARAAAARAGARGB)SEEQr INYO: The prpﬁﬁt insthe origin of

RiPRsoton] B PRS SUYER (SObHEs el st Bt it s Buase. A
disdussed) bborasthe beguencnsfitive Horadpyimiding olignapdieotidenis '-F BGTT IS TTTCTT

(#&nﬁwt O liters of pre-culture. The optical
Si the culture is expected t98 b ]§GNBar Qrgnnd 2.0 kpb)
2. 3. The tpaoinaciismidh are|cBromRRRTEEFG 23 9P (PEOR i iy Famsgene, 20 kob)
pkETI® Pm.m’im hes, rp$(L0$79Q]§CE¥RJVEGFE 2zsn¢p)amva;(acoy AFP, 3.7kbp), -
t L 07 t lasmids are
oSLE0T R ) SRR R B g (8 L ey
partfied tby 108/cativn- mgchang'eh chroudtagaphy fepsofiiadr leat lywates, obfaipedas described in

e%gﬁ 4 Piiidl p%x§9 PR RS ﬁwﬂﬁ&g&eﬁdmmm&n&n glaingid| purified
he I nit sugar is consunmed after abou ed (> 95 %)

bh @lmagenmﬂwtm'@) ﬁFsC's'f ple? ptidjed. F&j? Plastipids, used, i C’bg’é" s“"ﬁ’“ﬁ[’} ’

tdpSIEed el berof3 71C) and gl ucose feeding are controlled

in o derhﬁiaém@ n,& aunrhcgtloﬁ Qg:“eginkrﬁt%? ﬁ%ﬂlasfrﬁi BNA&liPSE ﬁﬂ sz M NaCl,

0. 09 'S en hour s
o228 gotmgm Bostae (PG isorded etsclow o0 30 qRpren ALY Relpp conaining

n&%&&ﬁ#ﬁ&@kd g%nﬁkwud@fs' Wmm(mnemced 1). OAfiee washing the
ou . IS separ S

cplamn v tolomgtiof e Fagxegaﬁretl?m@&la[s wnhTILﬁprgis/%CI 0.5 mM EDTA
(pHS 9.rpdin qeantxetedbyt BV (260 ding mdsmmkhawrﬂmommgggphy itk a M:@pwe Gen-Pak
cglarl'n{n &?ar&ud ety af %%Pﬁ t fod 3 2.1 [ Bashid ic0@einthSrasimRbllected are 207

contlnuousl resus
e ar K 5396, 196 o o BXIS 3, L HGifr PRS0y B8 88 18 PR P ST PEBKL 3227
ahd ¥R leForpxy3¢7. condi tioned biomass. DCW= 25 5 g/L. A

5SS 8 e P s it

olRmbs Phinmtiondsimnligomicieatide SATTGT TSI THIRGTE 3 (SEQIDIL:| 14) makes stable
& ShGks gﬂ' uﬁ%hﬁmﬁ%;ﬁd?y tlh%eﬁ?aﬁ%&'t SIANCAAALAAAAGAA-3' (SEQ ID

concentrate urr his r out
G116} e 'nAHEPrth B FF Sl S RV /A0 A AAAGOA-S
(3@.’2 o NO; SPdrasentiicipEREA ’Fhlﬁﬂﬁcateﬁ fhatmhé introdictianeé 2 singfe g@nqunomcal triad

7ad 15 BED SR co e hdtblifoP AR CMMe
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bags (filled to 50% of their capacity) and
subsequently frozen at -20 5C before further
dovvnstream 20 processi ng. This results in a frozen

‘?})9 = 300 60 ng/L ; supercoiled fecireridds010881
A cel? thavvl ng step is then perforned. The frozen

bags are warned up to 20C and the cell slurry is
diluted to 40 g/L, pH 8.0 wi s 100 mM Tris
hydr ochl ori de, 10 mM EDTA, 20 mM gl ucose and the

suspension is left at 20 C for 1 h under itation
bef o ceural p plesmid bmﬂn%(ﬁle%wwaqﬁvef' waweﬁ&%ﬂﬁm%"mﬁ aphed on
a SlhAk coMimn Eb}ﬁﬂ'l%sxﬂd uftlePstricfl® sﬂfﬁimeﬁdittou{ a8 whliotsligorOietivay be

;:ref dﬁi{gll&ﬂggrﬁl {fgrrsipre ungAagon %o nI methé X&ldﬁ’lorﬁ; dﬁgo{deé hér@etﬂeg level of
cdntwenination byt lest geadniic Dh@p'emv@md\fr@ %uﬁ % ﬁpwrn tﬁ@ %Vx&f amatloﬂ of

? 1%?& Uélhaﬁa{hnge 1gvgﬁct>f:¥ﬁﬁ:'§ﬁ?ght§§ bMésﬁBﬁA(.sS@hdd&d i 658% down to 0.008 %
o A BRETRPOT LA O ST SHCmoB P iy By fE g iy olumn.

conplete cell lysis and denaturation of genom c DNA

and1 {sotel ns. The solution of lysed cells is m xed 30
—Fﬂ!‘-‘?-gn-e with solution 3 (S3) of chilled 3 M potassi

um
acet Brefollowingcutninle denenstratssf by Pupfinalione pf GlElderiyed plasmids using
wripitteli€ ey tc%ﬁaﬁ*ogi'ﬁp?ﬁe' This! RRhridfy thad BeeRf shown U irnbvEJucleic acid
results in th on W ?W nomi ¢ ANA Ve en achieved
coRtagtnants {pagticyay 5‘ 5&“ & £PER9 85N B R
with ¥dnvenfibreal ammtatc@fapmtﬂoﬁsat e is then incubated at 5

3C f gnhaex &;Rrg% rﬁnh Jgﬁk?(i%d @?é&;ﬁh‘g%@ aﬁ‘@ﬁ%oﬁlbéléoﬁﬁeeﬂvmg the sequence

t hrou to renove
SHFGOTATTERGH 3 QBUNQUDosiogeisers ppdear e O3 o deserived i
tHEBb&E ERdmpld | OC phase) foIIovved by a depth filtration

?fafﬁHnié} g Lty Bl 2oChnach Jaf PR oF cofaen i o

chbastographef omt-enl tdlamn aﬁwamllmum%hag CCT‘3' (SEQ ID NO:
9@?1' c%Fﬁ%og,Q Iﬁ%p*(}%? %R\%@ oP PidsRfaTE@verib R thd Ratior doHeded are 175 pg for

rified '
PES A ) v by PEIZI6 BHS SO Dt B THT ST L0 T-3 (SEQ 1D
NP ULY) e-rhaRdker stdbld t @iplek 3 sgﬁﬂuréi Owith nthe amdmlblmw o ha-merg nsequence

GRS BT R 5 S e

1@ Mer selquend&l(S MMSM,@)\Gﬁg} I‘ﬁﬁeymp@aern{) 1nj>§’\ép9t&e T?lg indicates that

timeo ﬁn%«ﬂzcud?ln BP a tdReC %n%bnﬁ:@ld trfah UL AT ih Xhip Shdep i dresufti ingcomplete
ep_gradi ent of . The bul k of contam nants
d&%&?ﬁﬂa‘t%ﬁ‘ﬁ‘é‘“%i‘%‘ﬁwrﬁre eluted with a Nad sol ution at

about 61 nS/cm and DNA plasmid is eluted with a NaC
ol u]ti n at about 72 nS/cm This results in an ion

e chromato hy el uat e havi ng hi_gh .
conc énteecasultong mpro%wa@maa upipaffled Frlprmeye f}aﬂ’i "Yomﬁ&%ﬁvmg method. The

ddrkiRY &M vaHkflid Abduléted hﬁ@&?ﬁﬂr&gﬁ\@ﬁmk JoatinilgMEnedGE ewrlith.aat a seed rate

ani on exchange chropat col il

EBathvvo e Poih elnaet & SUrD Soway S AT 2 i b 22 nour

MERHGS diuuktioft. This edilisdn A20gmHUsed MtNa(jThamlcap lglﬁp@dof the culture is
thro tri affinity chromat ography coI urm

eéﬁiﬁ}e?g’o%fg‘f"é%w&vﬂln‘i?h 50 mM sodi um acet at e “HﬁH forred

cont & pré-pritu it figsicermenterdis den qeaed; Shegery f‘?‘ﬁ&HP {Tggpsiemed toa

A%gﬂe’ﬁto? %Eﬁilﬂh%%d@ﬂ lme@ium ErAGuSapkaaity b (:]n%;{vm&ﬁd gpédtivated under
r sham Bi nces; a

FAPARTRE a6 G0 o TS S0t S ot ofhe B ERai et wen
4. 5) containing 1 MNaCl and NVIFG-F is eluted with

100 MM Tris (pH 9.0) containing 0.5 mM EDTA. This

results in atriplex affinity chronatography eluate

havi ng a high plasm d concentration.
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A hydrophobic interaction chromat ography step fol |l ows.
The eluate of the affinity 20 chronmatography col umm
is diluted with 3.6 volunes of a solution of 3.8 M

‘?ﬂm %g;]msulfate in Tris (pH 8.0). After fi lpicratrbe@8010881
roug 0.45 mfilter, the filtrate is | oaded at 60

cm h onto a hydrophobic interaction colum (dianeter
300 mm) packed with 9.0 L ofs'il'oyopearl (r) Butyl-650S
resin (TosoH corp., Gove Gty, . The col unn |s

washed with a solution of anmmoni um sul fate g
the glycosery onsumadl akey| fr bpurs. s This Feully ippkoMt %ﬂﬂﬁ‘[‘fﬁ Pﬁe's°ﬁ

déﬂ&ty%?@ie Bl exMteatmeomundm-aan H C el uate 25 free

a £ [f?{rq%éscuawgfsqﬁinr%?a%g ina s ndofel%egt?t]? Lﬁr lﬁt%g o@?@&ﬂhrﬁﬁﬁtmptmmly
tranefeTaeRr 1o ia ddrinyntenfdlied with é’f‘Od!tfa!f vﬂ Sterlb%eii EmodiEa medivm o egyue 8 seed rate of

f Ea@@lqﬁbﬂ AR ksthd g rﬁaﬁs Glucose feeding is
STl i B oSsass.

st idethciiie LB RTGL SR APRY § FOHFS CheFalE ﬁ‘g‘f‘% b 20 o), pH (69 %
Olil Eeﬂr@%ﬂaﬁkr@*ﬂl% an@?lﬂa{s@fé@dlﬁgadl‘é ﬂﬁtré’lleﬂﬁﬂ erdit|ta mainainghdpecific growth

e
s HETIE GHE s FERAERE; U 37 PP P TR Pl ot 40
hfeﬁbfbiltﬁrfeel“hﬁpﬁhadbgﬂty anile adtne éreikpeated wr’oe iAgo efrabept 100.
{) g ' zgif %%?Pﬁmf‘ gtre]pe {3 ﬁ%{’ gxréﬁf Tvl%[:lﬁ? 1]12(1 defl REIORE b B@In%@ isharvested with

tration

adlsk stadkf c,entﬂﬁlge km)brqtl@) iszpopcgptrgted BC@rﬂCf@Hittp 5]3q1iaﬁ“ﬁ1p s%towturc medium

ﬁrﬂm% (freWeﬁﬂed ardo tike cEaement hifer Ths desults @mrabout 500 liters of pre-
exc |af|Itrat|on at constant volune with 10
Wi‘ﬂﬂ’é ‘%fasssaci“ﬁe 3hd%4dj usted to the target plasmid

CONCRNtekaHdl &Barwohhste}:aisl peeforied e WV FGRatiedn e cqonqeniration, sfeg.  After
reisgsl(g%}%{ga ed f t ne alg.lffglr g'%rh%ﬁs @%px%@&seﬁ'aﬁﬂn@%tm:a separator to yield

es of
comaemnt slats. Tuwmr:@finsbfmu@q -Bhitgrsoffephed F—'édowf“}?f‘%eé‘ﬁ‘“&y oPEW =150

&ﬁpi,évgsrg,dgjeueg Oa_mb ored in containers in a cold

unti | her_processin

pur | A g e e PETPES, e P Seas stk Mot SRR, Flenboy™
b8% }ﬁfl’a‘a% Sk barkinthmsitd) dnd éﬁbsa:[lﬁmb'd'rﬂ@l% ~205 %5°(Bbﬁgre fmher downstream

% and pr ef er abl %
nrmmérv?lwwhs in@ifrezen Pt?E‘é%’/*s ‘?‘?@/3‘ E&ﬁé ‘fglgs pgjﬁ‘g%m ?{%%%d/th I
50% ﬁé%mhaw&g&&%s HBPperiGatd. Tmdfr@eybagwire wapmed p & A and the ce
) ecgquel thd {0 of ?‘ﬁ‘s P s Wbﬁmﬁ%ghfdr&ﬁlm&dmwtmﬁﬁ@mm glucose and

an ion-exchange chromato &g | thawed

M&a‘aenmre@ lefaat 20r:t| ipl’fé fane| wderfagltqﬁm )}’efe‘ﬁr"ﬁl}rﬁ’ &g %ﬁ"g?“ ts in

ste 2@ hydr ophobi ¢ chromat ography step
furorisep2

'{'?Iﬁ' ”fo resu smarmre(ﬁurlfled pl asm d DNA

pr epJdiempéravresarand NG ek be Wid Apga§ flsl y known

et hogS,ikafild §/sif 81 l’gEﬁ\&}D&rfbﬂ&d b cetiolypia steyl ist @mprised of pumping the

&r“;v' ou@fé?%?’%&r@ "hgv' lw er wn‘g @ﬁ 105%§HbWadm3ﬂthj(solutmn 52),

ower anounts of %eno i
BNAved Ri}A, coptirmitw@i contach sEp @md gqﬂgd( tuking TAhe ceniinuous, ¢qniact siep is to ensure

E{egzgﬁ ﬁmg’and-ﬁmﬁtlsﬁ( AoREIBiSA m%t&ﬁkaﬂ'héﬁﬁnoﬁl' dfilySedoartls is mixed

mdmpafpth ﬁgjsw?lt;{%gﬁqtf%%b}?dg 3 %’Ep{éggltené égaée”%?! | o%g ?éﬁﬁl: g%lectlon in a

&ife8 Ghitavd veRADVIRE aditical df sﬁalmﬁtrmltmmnhspre@wmqﬁtq gspomic DNA,

of these s provide a clear synergy in ternms of
5?191%%}5'9539?@%par ation of plasnmid DNA from ot her

bi ol ofiysmé filrationris performed dexs o FheAwTtalized dysate tféﬁ*F"éE?“?ﬁe&t“%? §3°C for 2
GhrBiR Q¥ Criliid fitér tivedniovaithe bl of precipitated

glrcqugLﬁéggﬁvgﬁpﬁﬁﬁgddlt|on the synergistic steps

conbination, i.e., AEC/ THAC/H C according to the

present invention enables not only to obtain highly

purified pharmaceutically grade plasm d DNA, but al so

conpositions of highly pure and fully supercoiled, of

The optical
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20 nore than 80% 85% 90% 95% and nore th

_ an 99%
plasm d DNA. Exanple 16 The nmethod of the above i
Exanpl e, which conprises an ion-exchange

WO SR 96 aphy step, a triple helix affinitycrmEP2005/010881
c‘ﬂroﬁ% ography step, and a hydrophobic chrorrgt ogr aphy
step for the preparation of 25 highly purified

pl asm d DNA preparation is ¢ dt '
roun ek, o Sho |5 e, e v
rdin ot ' i Qi
gL Tos ) BORELSY & SIS LR PGy rsuts na clrifed
1@;&9\?@@?2&@@@5}15%@%8 pRWAd opmart ¢iam90%and endot oxi n,
e S - i i .

s, s dgpepraty s BB el TFUST il b B401Ged vi
plﬁﬁ&dﬂmr tojal alget gpnd)blﬁ\éw alde of $0 mPrmy gltqgigthrow aggaﬂ.fﬂaéer fﬂ).er (3 um-
OJES? Q’!d%agécf Gt dn QoL R RanBSchRftoiapi§ Cboiufin EABUP e dolmingpacked with

pert orme accordlngtthe_follo [’1 ¢ szljti n-c@g!f .
1k Foreqsit TOAR Hieap (40 oMt - (QUGSO el The i e s oaded
mg(g &ie icjsmﬂ 'algdl ?gt?n gsolbaefrfoM@d af;ma oR0gedePo Nk (s bt 9B goptaminants
o584 b L o L AL 5 e ts byl s
w(ﬂ_naﬂ_wl smuﬁc_fn@t abgyt 72 mAgmi \T}ﬁs mayiie ;ij)(al:hitgl eégeegq(%r’omgtogmpzy élluate having
agig?édn {ghgfbr!ﬁmdgﬁ%«{ et gnt ate fromstep a) above

exci E’Pi%ﬁtﬂ)&%é wmﬁqmwgim\éggrgaﬁzrﬂ%t%{g fildm the anion exchange
cﬂ?tﬁtdéériphflfd]m i§ died auth @bt (v vathomes i piEigesfiS09 mYkfipm Aoctate (PH
42}]%@%'5%& 4es>ygsfl 6 K& fy&'ib%%ﬁ?dugh 2 510 Y@ Sity URFSRMRioGapy Gbifuah equilibrated

| ensivery. SO, subseguent t.o thi

with &0 miM sqsitu:nowetgtp Qﬁgt}j) cgbtﬁipi@gpihg{*lé 2[51& é?'“’th‘,l 300 mm in diameter and
cé:rgﬂ%:{ﬁ({ g:&f Q‘?{Agf SpRddrytr®Cs.- rub geid(Almershim Bidsgiences; Piscataway, NI). The
cqlumm washedk 3&. aghquﬁo%n 400 so?ng@ ahed M .59 BoriiRdL M NaCl and

f'ornu i ons conpositions ar

NV10GF Geélutedwith 00 milelilris (g B&) enmtaining -5 MTERT & Ehigres }sem a triplex
IR SO (b ansiamagt oo 1
T 2 ;i |onlnrec}| nt .
Sul f & Gydephahic inpction. omePReE SFA/IOERRY %ﬂ‘@%%ﬁw‘h" affinity
c%agﬁ%to%héﬁ:_@lm N&ﬂne%ﬁvig? Bl vatbmés5of a vdlticB Hf AfM ERApRNe su{fgte in Tris
(W & 0Nt B Hlteation tfﬂﬂ%‘ﬁ & 43 rﬁ‘ﬂs@&%%e @%L:%'\O%Eei@? 65Uk s & ugrophobuc
iﬁ&ﬁﬂfoﬁ&blum_e Gdiengeteo 360 mgn) mpkg(gmpp@g, qf3Toypppar]® %y{—?]SOP Hesin (TosoH
c%lrpa}fdrrlo Jé\ly', By, P TRE EohFnnSis QUasHeE Stk la REidtignrof ammonium sulfate at about 240
mS/cm and NVIFGF is eluted with ammonium sulfate at 220 mS/cm. This results in an HIC eluate
free of relaxed forms. .
According to a preferred embodiment, a further diafiltration step is performed. Standard,
commercially available diafiltration materials are suitable for use in this process, according t0 standard
techniques known in the art. A preferred diafiltration method is diafiltration using an ultrafiltration
membrane having a molecular weight cutoff in the range of 30,000 to 500,000, depending on the
plasmid size. This step of diafiltration allows for buffer exchange and concentration is then performed.
The eluate of step 12 is concentrated 3- to 4-fold by tangential flow filtration (membrane cut-off, 30
kDa) to a target concentration of about 2.5 to 3.0 mg/mL and the concentrate is buffer exchanged by
diafiltration at constant volume with 10 volumes of saline and adjusted to the target plasmid
concentration with saline. The NVIFGF concentration is calculated from the absorbance at 260 nm of
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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 agai nst about

Va%g"%l /ﬁg’% of saline excipient. The final repefiERI095/010881

PRERY i | ter ed through a 0.2 mfilter and adjusted

to 1 ng/nL. The final APl (pH 7.24) 20 was stored in

a glass bottle at+5C until D& manufacturing. A

stability study was perfornmed on sanples of LS06

stored in Duran glass bottles (APlI) as well S A4.n ,
saBiplet ofvdontestraies Y VIEGF wolutign isrfdwétthf?fﬁh GO PR f{&F't g 5‘°’°f‘ m
cARindaYSa did haf at eecexdiefith@prodatifg. THpyledsmpurified eoncpntrate with a

open-circularizatjon for all . sanpl a8 5o ] ¥5%, 90%, 95%, and

pirerbeNAsPEepip o ool ApmF RRE O TsIR0 Hok 0%s o5, o

PRI i99Pa1 THe vaihidshia! reqeey Bith thisl peackss istdt lsast p3p.cA0%p 5%, 50%, 3%,
S Webkrl %0 %sThe 25 depuri nati on

6@%%%;@%%"%?8%‘2& @aatthﬁ rcat gjs calucul ated fromthis

study were 51 % per nonth (Fig 8). WO 2006/ 029908

PCT/EPE&,%%ISMOSSl 61 This study denonstrated that the

stabl Tl rofil.e L asmi.d: / - ﬁ ,
o e g PR g B, MAE g Bty i) e
iripheehelikl affamity @Sroinatogrerihm tste HTHAC) 188511 A A 4rogioie chrogatogrgyy step (
rSUR3E b redgﬂfﬁ@é bl?ﬁﬁi@ ma%reﬁl'aﬂﬁdﬁrg chhredtvith Bévitoble kingwn methads.
an e ed o

non- ad rmwi th | ow.depurinati oo

Thi okt Mg 5 SPEEOR BHRRPAFOR) P e SR 3° Pl DA
phep @ ERhe habfhig BAch Néeer GnoytsacingetonDINDNWY IRIG:: prEin, (@ad eqdgtexin. This 1s
phar paceutical i ngredi ) ESbide b ;singly higher
N e
pikBficatidnhyi¢lh eorofiagiig With samect thep?-ggéggr.lbgllaws E%St & Zﬁ:é 3 iFm o
cg&iﬁm%g %;wibi?mﬁn Bt HAL QepdPEovide b Sleardjrefgy fi lemeof efficasy lagepration 0

mg Al agai nst 10 _about 13 vol f Fenliotoxin, RNA
plasidtINA Frem 9heq igfogied] BT sea”ﬂé%"%a&?"gaf#{gt%g‘r %CP Tﬁgﬁaﬁ'ﬁsﬁn ototn, =
AP ?édbmﬁ DR, b9 Wess 20 bpen Siadulan plasaid ilpddditipn, thpigEnergishg fleps combination, i.e.,
EL was e k! kbidd bt Zni foi btteht highly purified
%ﬁﬁfﬁ@%@)&ﬁq acpr H)&/ {r% {hk ?e@én?qn\leﬁroﬁ% ! iy

storage . in 8 .,  vials. :
(RlreracriatbalDgradrephismigl DINAGRGE SlssaBpsitiont PIYEhL G214 fully supgreoited: of
rg%?thgg 9, 83, 9B, $0NEARIcFAhAn0IVBAsMEINA. MM and 2mM ar e
obt ai ned.” A stability study was performed on all above
cited sanples stored in 8-nL vials used for Drug
Efa manuf acturing. 15 Over 150 days at +25C, the

pH of..t he | fhold¥xafmPRPARH dofPsedirtiomeichaied edraaigyaphy step, a
chang;ré’,e meggégfﬁgévﬁml n Figure 6A  The PH of a@%pqgmmﬁmof
siplg helxaffinity bhrorpriRerpPhY:sIER: 4 2y diorhobic el s"‘? BRPver T203 .
Q?}{i puriffe@ pladthitl DN Gragusatibnits dofifiited ®ipeevitapy khava TEFPSEN A4S shown in
nrcking rates at +25C we ok sQrpoi@i e tik) pPRA preparations
Eigye dr "i'thr‘?é AFTPELR é‘hedlger%f rﬁgﬁ}é{“foﬂlréqrgv e"%%r 40, dayﬁe. &£ the sub-
Q@ngrni\ﬁlatoMemmoanteofﬂenir&i@ﬁ?NAaBNAsP'@"ﬁ‘i"f?"é&?f{lc’F‘S’f‘“M"d er gi' mined
2. 7..% Qs tHe BRsept @venfioncshowd aproduglequality obtaine
éw,éa*]sot%ﬁgo%gﬁi’%grfgﬁﬁ?ggoh 23 unit at To). The
ativpkd g rate of LSO4 was slightly lower than its
depurination rate (2.4 % per nonth). At +5C, the pH
of all ‘PO| utions remai ned stable over tine and the
Eample Yt depurination and ni cking were .very | ow :
, \na foll

( bel oTheOdiElpatia tstep 29 Olgscbgdsin ExagPple g‘é) 18 Pfﬁ?’E“%t“ﬁ%;g’"g the following
g@{lagfaﬁst. b HePlr ifpAtand 1o sted trd istq/toeteririeahedst pandisiamsforDINA

G- 1s very stable overtine at +5C and +25C in the
fornmul ati ons of the present invention with very | ow
depurination 25 and nicking rates.
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The specification should be understood in light of the
teachings of the references cited within the

speci fication. The enbodi nents within the

vg,'?g&kmsggstl on provide an illustration of enbedrmHPHn0s/010881
of the i1nvention and should not be construed to Iimt
the scope of the invention. The skilled artisan

readily recognizes that mangd ot her enbodi nents are
enconpassed by the invention. Al publications and 30

patents cited in this disclosure are e
i) ef arfun disfifrptioni(dsera) agdinpty 2o [3yolues PR SR o nacr, pH
.$§kﬁ&ﬂﬁhﬁ1maﬁprporated by reference contradicts or is
. inc stent e | ' B b t 3.0 to 3.5
“’%pe??’ FPuLt F%?fw Jiﬁl}lllmt]%"uoéﬁec%%é&g%}ns t)rrgotvee S aﬁgms
vahinbea bf salinekeigieny (5@ M Mtdles herein is not an admi ssion

t hat%%%tf@ﬁﬁﬁﬁ&/ﬁ)?}%t E&orﬂﬁégl_ ?fthéiﬁrgsei/itﬁn‘khmmpffe&eﬂytand extensively
i nventi on P EP 5/01
regpyrérwwluphﬂ.}l%tgta@a 1:2 A eﬂﬁfﬁﬁﬁl?’s% 150, sru gu%ﬁtlto g:gsnwmlﬁéén steps,
a@fophnetaegét B Sonckr@atdn @ound ¢ HhaM dnd rﬁsal Taﬁ@owtwmw hgtween 400 uM
SdniPositich Qrel fPovidRd in the
s M S B B e e e B e
Tokdy hbelcahendt . " Accordlngly, unl ess ot herw se i ndi cat ed
to the contrary, the nunerical paraneters are
approxi mati ons and may vary dependi ng upon the desired
propestié&s 5 sought to be obtai ned by the present
invention. At the very least, and not as
[Tmt the application of theFA¥EPHFHEUSY equival ents
to tpe Scope hf t he clains, -—each-RHErH-eal—bataret
shous'iff’c “be cowsta Al Ilghgmg{ fEonnuiTh éﬁmgﬁﬁ%ﬁhﬁmmﬂ
{ e b fteratibn afiferfon
significant digits and ord| nary roundlng appriogedias
Unl ess otherMAse indicated| the term"af least"”

PAmmeMomeulRaes ¢ri esiafMel enent s kMo be underst®¥d to
refer to everv elenent in the series. Those-skitled—in

=AY T 11

the @DTAM |1 fecoghitMe, or|be abi®Mio 10 “ascet {4
usi ng no nmorelthan routinelexperinnpert-at

equi varents to theﬂgﬂﬁcifli n%éﬁl nts f th%g“M
li nvention des¢ri-bed-heretn k‘ﬁ Plui valents gE&mM
the 1o

i ntenti#d to be enééﬁﬁggsed 1o ng clains.

-Ore—of——skHH—tn—the—art—carm ety om the contents of
any of the references or docunents referred to herein
Exagipled8h ref erence or docunent is incorporated into

this docunent by reference in its entirety. 15

However . Aot I i TFGE AP gctlgeolgrlﬂ%% cal ingredients) named
A

I;;fﬁ %ﬁ?ggmfggpgmﬁ?ﬂﬂ;‘ﬁ% rzlm:gﬂ Qéldhq chaf}ltfﬁtlgnuffegmldescnbed in

]:’ﬁr{;riplr e(‘% eHRNGES i Fqgﬁéﬂéﬁeap hrSurd 2 nY?A]*I a5 aﬁahﬁt ablaR Q9Wetalgrs of buffer

Ic:h)angegs@néom;ggaw%algflilledeLaE%nsg ﬁ@g % v\é\ﬁm%sn%ta sa!me\/\éx{:lg:em The final

;dﬁn%&g WaefledBicRidhrodgh @ wmﬁlt&mmwf&gml IngﬁnL The final API (pH 7.24)
erpoal re e taken as a
vas stoped i) ﬁﬁ@%@%ﬁi@&%‘bﬁ% Sﬁr\]&t@ %gft the | nv.eégﬁl Ot B31) o5 well
V\E CLaAdtalityl studd ves penforned jop saFiples F

F}}q}%'akiaﬁuﬁgfg? nﬁrﬁggdtﬁ n]?lén?falﬂ?gﬁlngDNﬁ;ﬁﬂdd@s ab#f°Cahe extent of both
Covinetanend sRsmrciamularizadan P el emplE YA HEdlE 'J% £0390), After 90 days a
gfg;% ?e%:&xﬂléﬁi?ﬁ hrd t%od@ﬁ-&maﬁuﬁor&mds of L8Rk @mlq;lwe;geazrs;ﬁ :;Le low. The

Siti rio g

grpurgetien o ORSgRl ukﬂaa%%rp {e%ﬁ:a ll ﬂé‘ﬂ&iu %J&H%?RQQB 186 p (Fig 8).

asm Is stable
at tenperatures around 4C to ZSC



10

15

20

25

30

2. The conposition according to any one of the

previous clains, wherein the plasmd 10 DNA is stable

at around 4C for several nonths, 1 year, 2 years, 3

\%@%0%4‘029%08 years, 5 years, 10 years 15 years peu/erpoo5010831
years. 3. The conposition according to any one of

the previous clains, conprising around 80% around

85% around 90% around 95%é6knd around or nore than

99% of supercoiled 15 or closed circular formplasnmd

DNA. 4. The conposition accordin 0, . .

pr eVihisgsidy flesmopgrated fat thy Sl‘?btl'ﬂ’é’r°fd%%l9l‘af'ﬁ'§ﬁ&&1%§1r1%12ﬁ% %’% sﬁaé) le in the
forrAli&idn 8f the prasSft iﬂvbng_ﬁn Brieréi@the PHNItes idfhibain Aiamund 7.0 to 7.5. This clearly
conposi tian accardi ng to. any o NSV Snation and piasmid
SRR P RBTR) 7Y Y B o AR ey e B E bination nd ples
niciomretas food longpeofd afgme ot 4259 bet ween 2nM and 1 nivi

less than 1 MM between 250 pMand 1 nM or about 400

NM 6. The conposition according to any one of the
Emamnle s cl ains, wherein the buffer 25 solution is

Pr €SBiidhed B Plaskiid CNA NI FGIM ABD (aativet phammmavtiesl ingredisntp-nagred LS04,

| gl at [ vereC Lol W8 &fkafipl€ 18WHth&hd diafiltration

Lg‘%’ iﬁ{ﬁo@hﬁf‘%@"g Wereo@@@?%{eré gﬂ:gﬁg{rg bot ﬁrﬁ%f tﬁese PI /ml against
proedsssep, describedTh Exapkpids iThe Ppeterasdiry diagliersd ahfgung rdigsd g
aﬁo'il?dol}(ﬁmﬁe@% bistEeR il qﬁdt mu\ﬁta@maﬁgﬁretehtae ovaf ﬂ'ﬁﬁlterﬂ_dgaih:tn @mgi vfc:umes of
present in a concentration so as 40 o If
sajigf excipisPiedinegrienste i 1hep ﬁB?{iéﬂ‘ i°%%t§' ab@m"gﬁﬁé’ %‘dto faud g’mT >
stbraBe in08 mA[VMsORlasrsiti NA hivingn BaGlr aonseairation aropst OgPM and final Tnis
L hese ontalwd&st IO R $Habili9 RudF AR peifdtaed @ allnyove cited
°8'}?8‘§’8?°“¥°ﬁ!é”%§“r ]ér\‘/h?g?]ds c g{@?g& wher efilr=@1 r‘:g}:bufpfeer
sguglessiorsd incfomp vials aged for Prughrodyct ANYRANNE ang an aci d

ChOS ;T 50 By 8 arSt25 @) fhe PHliofl th lagmidMA @oiposjtiony &Y netipreaably change,

and a, Stond RAsS: o (54 (.29 unithf WRer 203 days.
e PEPB Y ﬁ‘ﬁ“&r&h%ﬁ%‘ﬁh‘?ﬁ'& 0‘% %&%ﬁ% %ﬁgglgﬁd?ﬂgogrse\(/ioougm )”@terl 0 % per
cl ai wer, alMfaghaibat L3, tefidparinatien aminjcking fates a 2o C were about 1.0 % pe

conpogi.bi ' Gnde REE140fdaysh Th deputimtion rate of LS04 was
raqngﬁparrr‘é a&%%%zﬁ&g%ﬁ%gggi&ng a sali n%agﬁcil DI £ of %ﬁ A1 batch (> 0.4
sEnigicatpbighdr(?-b P ver BRI GsepusePt SeiBpinERRty WY B7' R The

Siatbi FIf TRGIRIERE ofiLS0Nagslighllp lowdttbangs Hprug hetiprotate (2.4 % per month)
according, to j wher.ej i+SheRREHE Bitent Bf dpurination and
concéWhiP &t ﬂ %@Fﬁééﬁoniﬁglaﬁ%%%ogﬁwﬁaend pr efteer abl ])J/unna
radkingRare R v (balow 03 % aee2Weaysose-Pbn according to any

one Gh:tha %ﬁ?ﬂsﬂt@ 6t Ahd Rabill Brofle b tohhemig| AGAINY IFGRI very stable
i's hi ghl ?:’)url

led or is a,ph ceuti. A A8S ery low depurinati

e °C4 i U ery low depurination
peeimeiatSiand 136°C 1 TR P BEy T A e 10w
2l nichigg Rfe@Vvi ous cl ains, wherein the plasmd 20 DNA
conprises a theranaut i ci.ARGA AR brHETREEMER b 6o Géfergnees cited within
Seque'ﬁﬁ'&é'?ec@&mﬁ'fﬁhg conposition accordi ng to,cl al.m J4mbodiments of
Ma:reeiﬁcatiomemh@bmtsivﬁth@éh@pp%ﬁcatmn provide an illustration of embodiments o
the invention and should not be construed to limit the scope of the invention. The skilled artisan readily
recognizes that many other embodiments are encompassed by the invention. All publications and
patents cited in this disclosure are incorporated by reference in their entirety. To the extent the material
incorporated by reference contradicts or is inconsistent with this specification, the specification will
supercede any such material. The citation of any references herein is not an admission that such

references are prior art to the present invention.
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15

manmal i an gene. 25 16. The conposition according to

any of the previous clains, wherein the plasm d DNA

is a pCOR plasm d carrying an expressi on cassette

(FZ g) fbgosf or the FG~1 gene. 17. A nethod fopCT/EP2005/010881

“g (@ Plng a stable plasm d DNA conposition according

to any one of the previous clains conprising: 30 a.

preparing a purified sanple s plasm d DNA, b.

conmbining said purified sanple of plasm d DNA and a

buffer solution according to any qgne of .the ' :
cl ailintess athgrvdse idisateda gplk HEMBSFS, SFATRIS TR\ AUANERSS O reaction
coR ki EHR Jarid 6 GbréH (28 Erpths |s¥”€ciﬁbéli_3m, iudmifi aisg, @ t@)befundarsiand as being
conprises: a. a step ol 1yslNg. B wise iridftated to the contrary,
mpqifiggin gl nprancesdy e tf'ﬁ‘r 8??@41 ?‘gsagdéﬁ%ﬂéaﬂgsg or sté un? ul ent :ys
hif InGMerical pabuprietthsyarerhppraxinptitls and e (Yawy SlsPeRfing uBPSBE desire, properties
t hat t)é/gb%mg%% 48 prescHR Shéritibn. AATBEREry ficast, dndhibtaran fattempt todlimit the
SOV} P° P Lbal | i i

tindg a mxture for i,n (a) .5 wt hould
applitagiomefithedociige eaansHenis iR U S79FF PiES ﬂ?‘%‘g'u%%‘_ Bleicabamete shou
bé EhstfubPWiglit bOWR hulider TEIgMBcafnadgits andivedimnt rowridipg/2PRTEEN%E he

means for | am nar,. f| «QPL1ENGLleYine faUdekidlChf elements is to be
conpPRIEs PepEse g'd%?g\éﬁef %B’ga%gl%%g g‘ksﬁe‘g%ﬁd e»ﬁiﬁl ati ?3:1@8 or be able o
uhdeatoot @Utfertb veaselententin thestries Ehosq akjlish in thaASt W' FyCpgEs

o s el ey shoer
i i followi
e e 1t 38y S SR o2l o e o

cAg. step of chromatography for purifying the plasmd

0. [ekfased, T ﬁﬁf&rﬁgﬁﬁreﬁ& 6l datumeds8 referred to
wher g)f"h"t%k'g R @%i’%gagé‘i"’u%ﬁ'é{ﬁ“gﬁg“’ SO tti on cqrﬁ %ﬁ;}# RGin i@ entirety.
hengisi and eagle retferened ercdogunent ig iRCPTRItE} 'Gf?d'hil& BUEPET PG OF an |
Pgoﬁsé&;nog@aggﬁ?n&rr?ﬁr@ﬁmtoﬁ godgggmt‘egm%g reminshalt ghgggqedhz?zmiof i:y

i j ¢ y fﬂa{ctkoﬁlnd &uie well as the

1Ty A IFYIBRtEPLSHIcE Y ﬁ%"dﬁﬁ’fsocfoitg,% wher 2? nthe plasmd DNA .o
UnSwleddrdviilabie t brieoofskillain the ars tvould dllew CAERS 7Y affr?f)mgt' g pe
elg?bgcgllﬁgli@geg Qibed Hetr&ﬁ(.c?mlsl&%@ GRtifg eAPdimentsmiofed arein should not be

romat ogr aphy, or hydr.ophobi c i nteraction
mnmmmaﬁhwsgﬂw%ﬁﬁ@{% ‘of claim20, wherein
the step of ani on exchange chromatography is conbined
with a step triple helix chromatography for plasmd
DNA purification. 25 22. The nethod of claim 21
further conprising a step of hydrophobic interaction
chr omat ogr aphy. 23. The nmethod according to 22,
wherein the plasmd DNA is purified through a 3-step
chr omat ogr aphy process conpri si ng ani on exchange
chromat ography, triplex affinity 30 chromatography,
and hydrophobi c interaction chromatography occuring in
that order. 24. The nmethod according to any one of
claims 20 to 23, wherein the first
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chromat ogr aphy perforned is preceded by a lysate

filtration. 66 25. The nethod according to any one of

claims 20 to 24, wherein the first chronatography

performed is preceded by floccul ate renoval. 26. The

nmet hod according to claim 25, wherein the prior step

of flocculate renoval is 5 perforned by passing the

solution through a grid filteP3and t hrough a depth

filtration. 27. The nethod according to any one of

clWiEneLAM:t o 26, wherein the last chromatography

steps is followed by a step of diafiltration and/or

buf fer exchange. 10 28. The nethod according to claim

127, Whatake plastnéd BINAF liquidr storage comepsitian epmpristiig @ plgemidchigNA and a

t ,

bﬁﬁ@{] (@ﬂﬁao%égvh%ﬂ“ﬂ t?%%‘gﬁ&r Eﬁ@g%%ﬁqg”.{ Qéﬁcg]ﬁéﬁ@mso?%ss th& 2 mM to

mgirteio; the pHeof@aalf ¢qmn0§ttlp@ hetweep 6 Ashrhsreig thengomposition comprises

p@%dﬂﬁﬂ!ffﬂg ﬁéé?'eéiled ]férn‘?of B8 BNA S0k %e?eﬁ’ll\ el R8s rhil BNA is stable at
ast” chromat ogr aphy st ep; b. performing a first

twmratw&SaarPW%pets@g%u nst Tris/NaCl buffer; c.

perform ng a second diafiltration step agai nst saline

in conditions suitable for controlling the final
2ouf f dhe COMPESIIMBFCOFiinghip dryrong efihe |PE%V%'St°i?ém§rH”'bﬁ‘re'Ml%9 plasmid

DNAB!statid 864rbGhd 46 P 58Uk nidAths, 2902 g@ , B9bde M, years, 5 years,

according to any gne of clains 187t 0 29 wherein the -
10ryeBielolPE AP 8 2AY8aEnabl e the rempoval of inpurities

such proteins, denatured genom c DNA, RNA, protei ns,

ollg i bonucl eoti des 0- deoxyr.i bonucl eot |

genat i SOMBPSE CERUNGR S%Y 078 5 1Fs BEYRUS (AIES. Sognegiping around
80he arteint 34 %a @enndi 90, tatounad \8504) @nd Biratind iomenold tHaa 989 of supercoiled

wherejn ¢ steps are perfornmed on solid
°§ﬁ|8ﬁ%lr‘f"r°|uta g‘fW‘ pg%&ﬁﬁ% ‘i norgani c or conposite

material, porous, super-porous or non-porous,

swt le for hromat r c

d eri jg?l %Oélapos LO{'IhaGC I‘Egng érc‘ %ﬁgc%ﬁt gifé \)MUS glaln‘ci’s wherein the
dablrenatisn asd kigkieg ratw amdassdharobfteer mohthcul es t hat

confer 30 a hydrophobic character to the support. 32.

The nethod according to any one of clains 18 to 31,

5 ur t fibe comppsiliar agrording leparyfonesaféne previous claims, avherein the buffer is

of eﬂylr\aﬁ'é&ﬂc@rﬂﬁtéﬁ Ik i ngoé i1 2w Iirr{l\ﬁ‘%nauf kvt edss than 1 mM,
plasm d WD 20061029908 PCT/ EP2005/ 010881

bmo@ﬁgmnd BEt.1or SiPPWAECSEMJUENCE LI STING <110>
CENTELI ON <120> STABLE LI QUI D FORMULATI ONS OF PLASM D

DNA <130> 00030018- PCT
6. The composition according to any one of the previous claims, wherein the buffer

solution is present in a concentration so as to maintain the pH of said formulation or

composition between 6.2 and 8.5 or approximately +/- 0.3 from one or both of these values.

7. The composition according to any one of the previous claims, wherein the buffer
solution is present in a concentration so as to maintain the pH of said formulation or
composition between 7.0 and 7.5, or approximately +/- 0.3 from one or both of these

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

PCT/ EP2005/ 005213 <151> 2005-04-19 <160> 34 <170>

Patentin version 3.2 <210> 1 <211> 25 <212> DNA

<213> Artificial <220> <223> Synthetic

ol i gonucl eoti de <400> 1 25 gaggcttctt cttcttcttc

ttctt <210> 2 <211> 19 <212> DNA <213> Artificial

<220> <223> synthetic oIigon@%Ieotide <400> 2 19

aagggaggga ggagaggaa <210> 3 <211> 19 <212> DNA
8<213Fhé\coinpositierl as@pding tec2mBenShthrepiegious claims, wherein the buffer

e R e

(yHepee end astrogo hass); eold) geosphate buffer.

9. The composition according to any one of the previous claims, wherein the buffer is

Tris.

10.  The composition according to any one of the previcus claims further comprising a

saline excipient.
11.  The composition according to claim 10, wherein the saline excipient is NaCl.

12.  The composition according to claim 11, wherein NaCl is present in a concentration
between 100 and 200mM, and preferably around 150mM.

13.  The composition according to any one of the previous claims, wherein the plasmid
DNA is highly purified or is a pharmaceutical grade plasmid DNA.

14.  The composition according to any one of the previous claims, wherein the plasmid

DNA comprises a therapeutic and/or an immunogen coding sequence.

186. The composition according to claim 14, wherein the therapeutic gene is a

mammalian gene.

16.  The composition according to any of the previous claims, wherein the plasmid DNA

is a pCOR plasmid carrying an expression cassette encoding for the FGF-1 gene.

17. A method for preparing a stable plasmid DNA composition according to any one of
the previous claims comprising:
a. preparing a purified sample of plasmid DNA,;
b. combining said purified sample of plasmid DNA and a buffer solution
according to any one of the previous claims; and

C. storing the plasmid DNA.
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<400> 4 19 ttggtgtggt gggtgggtt <210> 5 <211> 19 1/7
WO 20061029908 PCT/ EP2005/ 010881 GC03001B- PCT- SEQ

LI STI NG <212> DNA <213> Artificial <220> <223>
synthetic oligonucleotide <400> 5 19 cttcccgaag
ggagaaagg <210> 6 <211> 19 <212> DNA <213>
Artificial <220> <223> synthetic oligonucl eotide
<400> 6 gaagggcttc cctctttcc 89 <210> 7 <211> 13
<212> DNA <213> Artificial <220> <223> synthetic

18] | gamethabadodelirgl@Qiaim 173wherainadera)darthrigorpiisss: 8

<211> 12 251‘ 2By csifsl dom .gf iRy el thr%%@lzﬁa) a means for
g 40

<
synt Reti c@ o1 gonuc Stide
turbulent flow to rapidly mix a cell suspension with a solution that lyses cells;

and (b) a means for laminar flow to permit incubating a mixture formed in (a)
without substantial agitation, wherein the mixture formed in (a) flows from the
means for turbulent flow into the means for laminar flow, and optionally
further comprising {c) a means for adding a second solution that neutralizes
the lysing solution, the mixture incubated in (b) flowing from the means for
laminar flow into the means for adding a second solution, so as to release
plasmids DNA from the cells; and
b. one step of chromatography for purifying the plasmid DNA so released.

19. The method according to claim 18, wherein the lysis solution is a solution containing
a lysis agent selected from the group consisting of an alkali, a detergent, an organic

solvent, and an enzyme or a mixture thereof.

20. The method according to any one of claims 17 to 19, wherein the plasmid DNA is
purified through at least one chromatography step including anion exchange
chromatography, triplex  affinity chromatography, or  hydrophobic interaction

chromatography.

21.  The method of claim 20, wherein the step of anion exchange chromatography is
combined with a step triple helix chromatography for plasmid DNA purification.

22. The method of claim 21 further comprising a step of hydrophobic interaction

chromatography.

23.  The method according to 22, wherein the plasmid DNA is purified through a 3-step
chromatography process comprising anion exchange chromatography, triplex affinity
chromatography, and hydrophobic interaction chromatography occuring in that order.

24, The method according to any one of claims 20 to 23, wherein the first

chromatography performed is preceded by a lysate filtration.
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agaaaaaaag ga <210> 9 <211> 12 <212> DNA <213>

Artificial <220> <223> Synthetic oligonucleotide

<400> 9 12 tectttttttc ct <210> 10 <211> 14 <212>

DNA <213> Artificial <220> <223> synthetic

ol.i gonucl eoti de <400> 10 14 aagaaaaaaa agaa 2/7 WO
20061029908 PCT/ EP2005/ 010881 (GC030016- PCT- SEQ

LI STING <210> 11 <211> 14 <862> DNA <213>

Artificial. <220> <223> synthetic nucleotide <400>

281 tTBétinbihotl bedordidg to<afdP>ork2 of2dlaims120 2124 Wiaein the first

213> Artifici j
chprRt e aee DA sreeto L eciBlclEmelel o0 17

26. The method according to claim 25, wherein the prior step of flocculate removal is
performed by passing the solution through a grid filter and through a depth filtration.

27. The method according to any one of claims 20 to 26, wherein the last
chromatography steps is followed by a step of diafiltration and/or buffer exchange.

28. The method according to claim 27, wherein the diafiltration step allows for reaching

appropriate salt, buffer and pH target values

20.  The method according to any one of claims 27 and 28, wherein the diafiltration step
comprising the following steps:
a. harvesting the solution from the last chromatography step;
b. performing a first diafiltration step against Tris/NaCl buffer;
C. performing a second diafiltration step against saline in conditions suitable for
controlling the final buffer concentration and for stabilizing the pH of the final

plasmid DNA formulation.

30. The method according to any one of claims 18 to 29 wherein the chromatography
steps enable the removal of impurities such proteins, denatured genomic DNA, RNA,
proteins, oligoribonucleotides, oligo-deoxyribonucleotides, denatured plasmid DNA and

lipopolysaccharides.

31.  The method according to any one of claims 18 to 30, 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 derivatized
with poly(alkene glycols), alkanes, alkenes, alkynes, arenes or other molecules that confer
a hydrophobic character to the support.

32. The method according to any one of claims 18 to 31, further comprising a step of
sterile filtration, formulation and filling of vials with the purified plasmid DNA.



<210> 13 <211> 58 <212> DNA <213> Artificial <220>
<223> synthetic oligonucl eotide <400> 13 gatccgaaga
agaagaagaa gaagaagaag aagaagaaga agaagaagaa gaagaagg
5&5 0805014 <211> 58 <212> DNA <213> Arti f pgi/b2005/010881
<2 6> <223> synthetic oligonucleotide <400> 14
aattccttct tcttcttctt cttcttcttc ttecttcttct tcttcttcett
cttcttcg 58 <210> GM3ePIBIECTS]SEGRRIFINDNA <213>
Artificial <220> SEYPEE GI3{INBti ¢ ol i gonucl eoti de
<110><4QQ,,TTE,I_EO.@aagaagaag gagiggag%i\ agaagaagaa gaagaagaag
aaga a > < > 17 <212> DNA <213>
<1203 $TASLE; QUEM@BM‘{»WI% %667‘%’53&19% PCT/ EP2005/ 010881
<1308CR80bbBs ET- SEQ LI STI NG <223> Synt hetic

ol i gonucl eoti d <400>
<15017PgT/EP2004/0|114 2 00> 16 tgaccggcag caaaatg 17 <210>

<151> " 2004-09-17

<150> PCT/EP2005/005213
<151> 2005-04-19

<160> 34
<170> PatentIn version 3.2

<210> 1

<211> 25

<212> DNA

<213> artificial

<220> . )
<223> Synthetic Oligonucleotide

<400> 1 .
gaggcttcrt crtettetic ttett ' 25

<210> 2

<211> 19

<212> DNA
<213> artificial

<220> . )
<223> synthetic oligonucleotide

<400> 2 19
aagggaggga ggagaggaa

<210> 3

<211> 19

<212> DNA

<213> artificial

<220> o ,
<223> synthetic oligonucleotide

<400> 3 1
aaggagagga gggagggaa 9

<210> 4

<211> 19

<212> DNA
<213> Artificial

<220> ) . .
<223> Synthetic oligonucleotide

<400> 19
ttggtgtggt gggtgggtt

<210> 35
<211> 19

177




<211> 27 <212> DNA <213> Artificial <220> <223>
Synt hetic oligonucleotide <400> 17 ccgaattctg
gggaccaaag cagtttc 27 <210> 18 <211> 27 <212> DNA

%Eﬁ/&{ﬂhfl cial <220> <223> Synt heti c PCT/EP2005/010881
ol'1'gonucl eoti de <400> 18 27 ccaagcttca ctgttcacga
cgggtgt <210> 19 <211> 25 <212> DNA <213>

Artificial <220> <zR30018-r@EthSEQCYEFEN e <400> 19 25

<21kggggp tcit cttcttctte ttectt <210> 20 <211> 48 <212>
<2133 ‘%k‘g‘?i Artificial <220> <223> synthetic
<2200l i gonuc| eot | de <400> 20 48 ggaggaggag gaggaggagg

<2237 9Bl ey Fac bigaBYa58tfegaggagga <210> 21 <211> 50
<400><232> DNA <213> Artificial <220>
cttcccgaag ggagaaagg 19

<210> ©

<211> 19

<212> DNA
<213> Artificial

<220> . )
<223> synthetic oligonucleotide

<400> 6 :
gaagggcttc cctotttcc 19

<210> 7

<211> 13

<212> DNA

<213> Artificial

<220> . . .
<223> Synthetic oligonucleotide

<400> 7
gaaaaaggaa gag 13

<210> 8

<211> 12

<212> DNA

<213> aArtificial

<220> . . .
<223> Synthetic oligonucleotide

<400> 8B
agaaaaaaag ga 12

<210> 9

<211> 12

<212> DNA
<213> Artificial

<220> . ] )
<223> Synthetic oligonucleotide

<400> 9
tettttttte ct 12

<210> 10

<211> 14

<212> DNA .
<213> Artificial

<220> . .
<223> Synthetic oligonucleotide

<400> 10
aagaaaaaaa agaa 14

21



<223> synthetic oligonucl eotide <400> 21 50
gagagagaga gagagagaga gagagagaga gagagagaga gagagagaga
<210> 22 <211> 58 4/7 WD 2006/ 029908

010881 GC03001B- PCT- SEQ LI STING pet2p2068¥ 0881
<21§E %99?#ICI&| <220> <223> synthetic

ol i gonucl eoti de <400> 22 58 gatccgagag agagagagag

agagagagag agagagagenp3eQisgedfagsiR agzidaggg <210> 23

<211> 58 <212> DNA <213> Artificial <220> <223>
<210SYRihetic oligonucleotide <400> 23 aattccctct
<2llet@fctctct ctctctctcet ctctectctcet ctcectcetctcect ctctctcg
:5%i>8DN$ﬁ4 24 <211> 58 <212> DNA <213> Artificia

<2555 3> synt heti c oligonucl eotide <400> 24
<220gat Cc agg aggaggagga ggaggaggag gaggaggagg aggaggagga
<223=ggég'g'31§'g'1°58“98e2?19ﬁ9 25 <211> 58 <2122 %%Aggdgg 99599
<400 fiifi ci al <220> <223> synthetic oligonucl eotide
ttctttrttt tett

<210> 12

<21l> 17

<212> DNA

<213> Artificial

<220> _ _
<223> Synthetic oligonucleotide

<400> 12
aaaaaaggga ataaggg 17

<210> 13

<211> 5B

<212> DNA

<213> Artificial

<220> . .
<223> synthetic oligonucleotide

<400> 13
gatccgaaga agaagaagaa gaagaagaag aagaagaaga agaagaagaa gaagaagg 58

<210> 14

<211> 58

<212> DNA |
<213> artificial

<220> . . .
<223> Synthetic oligonucleotide

<400> 14
aattccttct tettettctt cttcttottc trottcttct tottettett crteticg 58

<210> 15

<211> 51

<212> DNA =
<213> artificial

<220> . . .
<223> synthetic oligonucleotide

<400> 15 51
gaagaagaag aagaagaaga agaagaagaa gaagaagaag aagaagaaga a

<210> 16

<21l> 17

<212> DNA |
<213> Artificial

<220>
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<400> 25 aattcctcct cctcctcctc ctcectectcc tcectcectcect
cctcctcctce cteectececg 58 <210> 26 <211> 50 <212> DNA
<213> Artificial <220> <223> synthetic

o Sdebehdgot | de <400> 26 50 ggagaggagg aggaggesigpoeso108s:
ggaggaggag gaggaggagg aggaggagga <210> 27 <211> 25
<212> DNA <213> Artificial <220> <223> synthetic
ol i'gonucl| eot i de <40G93Q01B2BCT-a8EQEEIENE cctcctcectce
<223xt E¥RthSEC MH POBBYReP B8 PCT/ EP2005/ 010881
<40090Q@g0016- PCT- SEQ LI STI NG <210> 28 <211> 26 <212>
tgac@ghag <@ddtgArtificial <220> <223> Synthetic 17
ol i gonucl eoti de <400> 28 agtgctctct ctctctctct ctctct
<1026 17<210> 29 <211> 66 <212> DNA <213> Artificial

<211x220> <223> Synthetic oligonucl eotide <400> 29
<212> DNA

<213> Artificial

<220> ) ) )
<223> synthetic oligonucleotide

<400> 17
ccgaattctg gggaccaaag cagtttc 27

<210> 18

<211> 27

<212> DNA )
<213> Artificial

<220> ) . .
<223> Synthetic oligonucleotide

<400> 18 27
ccaagcttca ctgttcacga cgggtgt

<210> 19

<21l> 25

<212> DNA
<213> Artificial

<220> '
<223> S-methylcytosine

<400> 19 25
gaggcttctt cttcttette ttctt

<210> 20

<211> 48

<212> DNA
<213> Artificial

<220> _ _ _
<223> Synthetic oligonucleotide

<400> 20 48
ggaggaggag gaggaggagy aggaggagga ggaggaggag gaggagua

<210> 21

<211> 50

<212> DNA
<213> Artificial

<220> . . )
<223> Synthetic oligonucleotide

<400> 21
gagagagaga gagagagaga gagagagaga gagagagaga gagagagaga 50

<210> 22
<211> 58
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gat ct gaaga agaagaagaa gaagaagaag aagaagaaga agaagaagaa
gaagaactgc 60 agatct 66 <210> 30 <211> 66 <212> DNA
<213> Artificial <220> <223> synthetic

(j )y &)otide <400> 30 gatcagatct gcagtt ctpEr/Ep2005/010881
gié%?é@?c tcttcttctt cttcttcttc ttcttcttct 60 tcttéa

<210> 31 <211> 21 <212> DNA <213> Artificial
<220> <223> Synt heichB003B+RIOAUEHOISTARG <400> 31 21
:%g:ac .¢ataa gtgcggcgac g <210> 32 <211> 39 <212> DNA
<A ficial <220> <223> Synthetic

<2200l i gonuc| eotj de <400> 32 gaagaagagg aagaagaaga

<2235 ghEThatifachiganEgati 989  <210> 33 <311>92196/g VO

<400:209$1029908 PCT/ EP2005/ 010881 GC03001B- PCT- SEQ

gatcdghbad dGhoaRagsy E)My2gath32930RgdgRD (40AD20392Q REATEY> 38
synthetic oligonucleotide

<210> 23

<21]> 5B

<212> DNA

<213> Aartificial

<220> .
<223> synthetic oligonucleotide

<400> 23 :
aattcccter ctctctotct ctctetctct ctetctctet ¢tetctctet ctetctcg 58

<210> 24

<211> 58

<212> DNA

<213> Artificial

<220>
<223> Synthetic oligonucleotide

<400> 24
gatccggagg aggaggagga ggaggaggag gaggaggagg aggaggagga ggaggagg >8

<210> 25

<211> 5B

<212> DNA

<213> Artificial

<220> . )
<223> synthetic oligonucleotide

<400> 25
aattcctcct cctectecte ctectoctee tectectect cotectecto ctactecy 58

<210> 26

<211> 50

<212> DNA

<213> Artificial

<220> ) ) )
<223> Synthetic oligonucleotide

<400> 26
ggagaggagyg aggaggagga ggaggaggag gaggagqgagg aggaggagga 50

<210> 27

<211> 25

<212> DNA .
<213> Artificial

<220> ) ] )
<223> sSynthetic oligonucleotide

<400> 27
aatgcctcct cctcctecte ctect 25

57



<400> 33 21 gaagaagaag aagaagaaga a <210> 34 <211>
12 <212> DNA <213> Artificial <220> <223> synethtic
ol i gonucl eoti de <400> 34 12 agaaaaaaaa ga 7/7

WO 2006/029908 PCT/EP2005/010881

GC03001B-PCT- SEQ LISTING

<210> 28

<211> 26

<212> DNA

<213> Artificial

<220> i
<223> synthetic oligonusleotide

<400> 28
agtgctctct ctcrctctct ctetet 26

<210> 29

<211> 66

<212> DNA
<213> Artificial

<220> .
<223> synthetic oligonucleotide

<400> 29
gatctgaaga agaagaagaa gaagaagaag aagaagaaga agaagaagaa gaagaactgc 60

agatct 66

<210> 30

<211> 66

<212> DNA

<213> Artificial

<220> ) )
<223> synthetic oligonucleotide

<400> 30
gatcagatct gcagttcttc ttcttottct tcttcttctt cttcttettc ttcttcttct 60

tcttca 66

<210> 31

<211> 21

<212> DNA .
<213> Artificial

<220> . .
<223> synthetic oligonucleotide

<400> 31
acagtcataa gtgcggcgac g 21

<210> 32

<211> 39

<212> DNA

<213> Artificial

<220> ]
<223> Synthetic oligonucleotide

<400> 32
gaagaagagy aagaagaaga agaagaagaa ggaagagaa 39

<210> 33
<211> 21

6/7



WO 2006/029908 PCT/EP2005/010881

GC030018-pPCT- SEQ LISTING
<212> DNA
<213> Artificial

<220> .
<223> Synthetic oligonucleotide

<400> 33
gaagaagaag aagaagaaga a 21

<210> 34

<211> 12

<212> DNA

<213> Artificial

<220>
<223> synethtic oligonucleotide

<400> 34 i '
agaaaaaaaa ga ' 12
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