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STABLE LI QUI D FORMULATI ONS OF PLASM D DNA FlI ELD OF THE
| NVENTI ON The present invention relates to plasm d DNA
wo papaiozhodor mul ati ons that are stable and wher ep¢EP2005/010881

pl asm d stays un-degraded at +40C to room tenperature

for long periods of time. Such fornulations are thus
useful for the storage of pldsm d DNA used in research

or in plasm d-based therapy, such as DNA vacci nes and
gene thera BACKGROUND COF THE | NVENTI ON Devel opnent s

" ol ecul STARBKBLBAYILFRRMULATIQNSQF PHASMID DNA

pl asm d- based therapy, in particular the fields of DNA

vac e therapy, may support effective ways
FIEPB@#E%%ISTQ%Q%&EI One prom sing nethod of safely and

ef fihe lpteV@t Wiveheibn heRikes fgplaniDDNA llqgﬂrfﬁ'nmlhhmshlhﬂm s@Blk hsd where the
plasglllq,s\{ayf UE d?g& Igleéj atg%sta r%orn%g]mpergNA forﬁor%fp%g% O?Pme )éu%}\&rmﬂanons are
thusij us¢faol fmhhchoxagem%lasreqm asedfin restreh esin plaamxdkbaseld niseapy .edch as DNA

Q\IA sequences of interest that may be

Vacgﬁr%??;ggo% ggrla "manmal i an cells include exogenous genes,

functional genes, or nutant genes, antisense

BAé @ﬁWOFMIWEPﬂﬁW Sequences ri bozynmes, and

ose for uses iIn, for exan‘f DNA vacci nes agai nst
w Davelppmeatstin malecubr bjojpgy Rleartysaggepkdhat Plamid-hased Bomary: in Rerticular the

ﬁelddlos Dﬂ%%cm@@ %@@ﬁ@ﬁ@ﬂaﬁy iRy alppsht S BRSASs t&fea&ﬂsﬁ@s@g One promising
| ver%%mvﬁ human cell, the plasm

met%@g?frﬁgge}yem &erlﬁg @dmnﬁlggees br}t(é urggn ¢4l 1s via plasmid DNA.
PlashiS DA€ a Meﬁtﬂ%ﬂﬂ@d@@ €irculah (tB¢) dr h@eﬁbﬂm fafin 6ﬁ baUlﬁlhaﬂ ®NA into which a

DN B cor B 8 9Ll | PP A7 EGFOecy Pl et that may be
intrstieeidds mahmlhllafntoeﬂﬂgﬂudmoms@nbsa&n@o&al geneﬁ iof @nitant genes, antisense
sequlgngg }8%/{1 orr] E%ﬁ(])\f]m ggﬁje&%% 9%3 a1e{] a% {hgse r use Bl t%? g(ira%np%A vaccines
agaigs grrddefsctancbrtxmthe sepwend @f baedio(aew} dtsapcsl cxgwggfesis-mlzated diseases, or
canddP l(ﬁﬁf&eﬁv&'%o% h%glg;{ @e\rlll:: gng SF)?I%]H W/{ bégﬁ'l 1Egimé)<9rfa§ﬂoducing copies of

circular and |1 near ative

the ipgested PNA sequenchy dihpgyche pomisgi afaising plpemisly iNA gh@ctive pharmaceutical

mgrmfgﬁsOWI) fsadhsRlablet (D Aeatdd QarRBNEY Aicadd sttﬁéso Y&@hstorage has emerged as a
Fenton-type reactions are responsible DNA

SIgnaﬁsﬁlaélmdifetOd@@r%}a@{osb 18 effest i Plew'éﬂl\y\ s kPEsdn Paprgigal conditons, s

stru@éﬁ‘b digrhds amathlawapbscoaad(cd@ nwdldgatdf@l{b @ableeul- caftl YerBodtte @ B inactive
f resent % ﬁr. sou resd % tgr adat i on for d

°mh°‘| @m"y‘”’“ﬁb‘f‘r # &Pe% é(?rﬁx ApXGAdaTR 8% QBR3P i TYf{rpen peroxide,
supet@Midel angd hixys radighle tHat ﬁra@%ebiteﬂak@ughrFemoﬁkypa @&actiomel are responsible for
DNA I%g“ gtg'u CJé'grggq%grYse Ebglltlglj a%’lafgffrgit: radic Cl?céxr%%glan g%tBVéa éoa.n? dgp%ion and B-
elimiration repfesene thecajorl wuwes ofpp BNAcdapgradhtaon fandighly nmeified plasmsid DNA in

) | .
st AR o ot B bl AR o O BRI el copyerions of he
covantly closedisirgflarr(cicy d@tbbss@rmdeéﬁumrceldndd@% g rebaxedeircly eruapen circular
and kkaPfMmsuch conpositions are however generally subject
to degradation processes that occur_during storage in
aquésid QA it psyplly fermudatedsn phoppbptopAlrisdiufferd aguepusisalutions, wherein

the Mﬁfs;}h_aﬁQﬁ’ rrrigtbabér it biesdabhthn edncehtr@ibACh tdun@ NGl mive Ueh cbipositions are
rates are ver,

how V%té"g% ¥ tht(é h&géa%gtfo:ﬁ:pléoréfas}_sés? l?at 945ur 1@; sigrags i gﬁcl?deglps sgltution. These
plasmFdJDHS%thlafseﬂﬁdJ@d yodmmbmtyrm) klyanﬂﬁ&S-kl‘fCemn{25°GJfIn particular, their

depurmFeonCrgte aretVﬁgphe Q{ 4?8' g rroom era A {FI) H’l X eéra tloh p‘frjlost’:esses are

epurlna Ion,
accunulatlon of apurinic sites and by OX|dat|on i.e.
8- hydroxyguani ne formation over tine.
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Long-term storage of a plasm d DNA drug product thus
results in many degradation reactions that affect the
wG@biotdgody of the DNA. To overcone these probl BIBEP2005/010881
pl asm ds DNA are commonly |yophilized for storage at
tenperatures that extend to roomtenperature, but then
requi ring additional manipul ation steps of
reformul ati ons and further risks of contam nations
and/ or degradations. Since_any strand breakage that
usuady eppisorphbyomeasprementig supr@ieds opneringyian prdylingargDNA content, as well as

by m@rrﬁt@rm&‘bﬁrmahén %.,Cthé tacGmlulation JEdpESHc G SRAMBYRSidation, ie, 8-
that occur over tine during storage and nani pulations

hydrerygﬁf%@rfpraﬂamovehwae provide with a storage conposition
engidhi-feem kdfge bd phsati® DAGEdred prioduct thys @fults hEmﬁ)dya&giladatlon reactions

and ations at xtenddte S
ot A U i TADCORA. PSRRI SR, BBy ARSI PUR s commonly
lyophﬂl\z&i fohsteragh & coneragulesrbat ektedd g ud@n-copprasie, batrtbenf requiring additional
manppu?fc'on sq Dl\ﬁe%om%l tdhs an%tﬁ?rEJererisﬁggf c[n?t%ﬁ%%t?o% ar]fd?or @e%&c@@g\s.
o at ur ., up to room tenperatur or
| orﬁglcperm s@relnckﬁremmhat bdewrs irf plasiviid DY Aiaffgetsthe Auajysnd performance, it is
crmlia;1 ﬁﬂ%ﬁ&gs tgide g‘ﬂ% S tﬁw&c%v@rt tjlr{?é’]&mngﬁgra élhrrﬁamﬁhfa@&% opﬁlasmld DNA,

DNA vaccl nes or en era
and [pesivige avith #fseoragg r?prnp@ttuoa@n%ﬂ%g lopg tere S19T3BF ételtl%ty of qu plasmid DNA and

safe %thlﬁﬁ’dn@ bt ex@HE&R térﬁﬁé#&tuﬂjesflrjﬁﬁmg Ifr@ﬁﬂJrQ"LStoa&ﬁn téﬁl?ér%ref or

hly purified plasmd
r egré‘srAd’ﬁ licantg f’ﬁ}’t’a disepyered npyeh ,1131159 co pcﬁmonﬁ Fpr d;éaﬁgnd DNA that are

stabtehﬁﬂ aééhétaﬁtrld a[y}lbfﬁd\tﬁfgé loN@mp&LiddiR)e.,Qp td irlfonl Mwﬂﬁé‘ﬁdlmovﬁlong period of
ect of the resent inve |0n
iy 453 DRG] P51 PSR MR PR B SRAGRAE B grvabased

drud, @NA petinesda gehe theripy aéforte&mfeeﬁmtmﬂtleﬁonslpo the sﬂ:l&j&@@ln Pirgcular, such
hqufa £ Hneugattlolil nvegutéelzfglgi;?% I(i)]u gltyrpeulrl Prﬁsmld q)l\%& l%llcl% rR '?]S%[\ﬂ%amh and
plasmrdslbaaedbhﬁrziperegnngerzcdlmmamctalw@maqgmet o 5rrM up to 4nv

or up to 3mM or again up to 2nMthat is sufficient to

mai ntain the pH the plasm d DNA conposition between 6

anUMMaARSF @B THE INBNIIONo preserve the plasm d DNA

Wt R M?Sﬁﬁk‘ ;Lr@sgntqm%t%ﬂtls P oniosili&iARt pdQ¥in ﬁﬂnﬁ"d DNA in a liquid

content of plasm ds subject depurination an i cking
formpfatip £05 long pesiogpoktimpisbteppaawist YR AVéRtt on al so rel ates

t O The %&Qﬁt%n@nﬁ&fﬁf@s PAed il SHabRd ?faﬁﬂﬂ Dﬁmﬂﬁxid lstﬁﬂge composition
con H&ﬂ@ﬁﬁp mdDNAandabu

fer solution
compHiREchE P BNAGPA dUEE D ARPELREIRN W ST HRIHEE of ypdo ImM or
agaiP lop & 2reMitkht {sauffidlent th @aintdin o pH oIS ;ilzismm DEAwemposGiod ba:lwelen 6 and 9,

.5
ther?rﬁr é‘g%‘%\gé oLPéeserQ? ﬁ ié%mnd ?Il\)é‘\s‘é'lrﬂ{/a 3 aerf;(ﬂreg c?n?en‘ta'ofgart Bﬂﬁ%g%t z1;|1d a content
of ptlemids subgtti dewrmatubnrand:ﬂnckmgg af desetharo¥0%.ess t han 5% per

ye P
R A RERE, ey AT, GBI A s s
comprisiega plamiiPN 4 andh buffes salwion inst cehteatrasion ohirto RN suffipigngito maintain
the %ffl ?f ﬁgiefomﬁg?igrcl’ b doRiBoGRIVeiwbE2 8nd 3. S 2HA/6 %xxﬂﬁ@lyai-/- 0.3 from one

fer solution in a concentration Of p
or bathfof theseyplues hergly RiesSTVEtheeplasmidPNA yith dFRS‘F‘ﬁ%H%\?‘i‘%‘HC'%‘ig rates of less

than@@/m%? §éad WREh RREVR 8RR +4°@RM 1&s than @%%ﬂhorﬂlﬂ?ﬁéh&to‘?@i{tae&ryund +25°C.

+/- 0.3 fromoneor both of the val ues
pr V& RFFSAR) PFRAUDT ASPrTEAEN i ?%?ed 8‘6%]?‘5 n%k"{m 5%‘0”86 composition
comphisikd aﬂ;gasfn&\i BNAQﬁd h Bffer §dh@aion 204 (mﬁct'enyz&ﬁh ofMirEtﬁ 281M)$‘l£ﬁi:1@t to maintain

and | ess. th an 2% en stQ
e B LR Sogaion e BpRUlA e Rt Pt Py HEBProB BB T3 rom one
a stable plasm d DNA |iquid storage conposition
conprising a plasmd DNA and a buffer solution in a
concentration of up to 2mM sufficient to maintain the
pH of said fornmulation or conposition between 7.0 and
7.5, approximately +/- 0.3, thereby allow ng
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to preserve the plasm d DNA with depurination and

ni cking rates of less than 1% per year when stored at
w@emenzh9esl0C and | ess than 1% per nonth when SROI/EPR083/010881

around +250C. Anot her object of the present invention

is a nethod of preserving plasmd DNA in a stable form

in a storage liquid conpositBon, conprising (i)

preparing a purified sanple of plasm d DNA; (i i)

conmbining said purified sanple of plasmd DNA a
or besh pf @?Seggpﬁt ‘ih%fﬁby RResgrving el ik DR W&P dtﬁyrlﬁ%lozm g rates ofess

thanwi per G428 Whert sﬂ)réHBdt %&idnmvmdaquéds fhbn %%@)erfﬁé‘n\tﬂ \fvhd’ﬁgtored at around +25°C.
03|t|on tme n |
o) JBRPEES AR T R oa G B d?aﬁ'a R @’k%r g8 ¢35 composion

combiisig e pl@micDN A\Whd OBETet @lyioe fer ooecehirgion gfiad tb LnMpdufiiantito maintain

%&ﬂ{ow{%m (fr?ﬁmgog‘%gs ggs%\% re%(llla(l)l %g t7 %b%?pmfumagé\ylé +/- J 51 %hereby allowing
to ppk@&rﬂmplm&@d DN Aawigt deplrinatiapraml nigkiag sites 0Algss thanqll‘.}’b pler year when stored
atar 8{5&915(’: Lrldqgs #bn %ﬁ?%ﬁ&ﬁ%ﬁeﬁ sRfd ‘AP;Q?unﬂ QG50 +25OC W' th

urina rates o ess t han 5%

no rﬁmmproobﬁeggqf t}tel'paqqerg, %vgépn y@amethoégﬁgp?,egqmgg)le{sm)d NA in a stable form

in apgt@rQ&r 1'1cfﬂlgi @011%51{1&1 %Qm&?sﬂ@ &® ?@pa&hé‘%%uﬁﬁ%mpﬁé b plasmld DNA; (ii)

nmbi ni ng said purif
comb@frgéqnd awified sawplg of péasggmlapdaq lpuéfqr ij)[lutleﬁ in aocogfﬁmratlon of up to 2mM

suffﬁiéfnf th HafBlin th@plﬁ@f e %blﬂtlﬂgl't@m%ﬂlt% bbtRerd ©id|9% hdadiii) stormg the plasmid
onposi tion betwe and 8. élgan / or a roxma

D TRE et AAREHES OF P i dlogs 028 86 Sisfier sy y biasmid DN
thh?ett Radt w%kditﬁrcpllleasamsﬂldm at the sel ect ed tenperat ur e.
resent r tes

or CLR RGOl P BR A foacCo et el Y88 s ppple fom in o
storeige diquid camnsposn 4t teaope@turds @rvpedt 240 e ST wmlndbpuﬂ:&(tort and nicking rates of
less eR g& pvéﬁr ltnﬁr%tﬁ ?o?lgsrs :tl'Ql%tSI’ %a%ﬂg Oﬁﬁqéxjﬁﬁ{%gg Ip?e&a llﬁe%ssa%Ps@ e plasmid
Dsz,r(gp.gmr.phugn@saplmurlﬁq:c.bq;mgb@ plesrwifl ONAngndi adouﬁsmsoh(upm )n a concentration of
up t‘é %ﬁg Eﬁfggfrﬁ% ‘fjnanﬁhriﬂ th'e ?)O noc‘fatﬂp ke@ulﬁxfxg mn%ml& %eﬂng 2%nd 8.5 and/or

ution in a centrati oh
appregifriaielyi €n 0.3t fionranh prabeth ©h éleﬁﬂ—b’f’cb#es,t%é (rlés?tﬂﬂtls sz plasmid DNA at the
sele&OBRASdrii@n between 6.7 and 8 or appr oxi mately +/- 0.3
fromone or both of these values; and (il st.or

£ he 15 PEREFATGPVEIIAN o FhfEPs 24 BE kP PESRSEPBPIgS DY & Sable form in
stordbe B borhpAViaHH dt @npetafurdl @foufiHAC @S+258C ﬁltlﬂﬁﬁphlﬁlﬁtl&f and nicking rates of

grving plasmd in a stable formin a i d :
ess B AL PN 1 55 S e AP BEHTE (BT < et o o plasmi
DNAiﬁ(ﬁ]DJEdrrﬂfhtmg)d’aldamdﬁeﬂ akpref platneid DINA brelssshufffhaselitioh nes concentration of
0 Ceing (i
up g? %B]g[r u%ﬁcnen% o tmrz]i]iintaeué' (fic’eg ﬁ%léget§§ ’repslqlgg%rcél%gﬁ&?g I(t?e'?vsseen 6.7 and 8 or
approginaietyi ﬁg 0§aﬁr<dn oue pf basll of el elwsh; pidaE stprimp\theaplebmgd DNA at the
ution in a concentration of up to 2mM

Se]eayﬁeﬁélrazgljt to maintain the pH of the resulti n&m_

c orijhe giesanbinvanteniaher relgesdpeimythed ofperserving plangid igjaytable form in
a llqt{d' coftpahitionAMeRP&atifes BBl QfC these Wik Hl%ﬁmna@&dar{d' ridking rates of less

storing the lpIasqu)DNAat the sel ecte
than; W per 'a?rulv © Iawchnd] ‘A get Bk RRMRBHBSRiRPaTnEGt Psifigd fprgple of plasmid

DN,:DNA) Sd?rmﬂﬁhgsﬁﬁi puribed sfaﬁnble&lﬂ blémhi@ DNAarid ammeemmlaﬁ inodcontentration of
es

or, | ess han
up tpr@%%ﬁa@ﬁﬁm P {RRing3in, %Pg%fﬁ% CEPRIHIGR B t&ﬁﬁb?&%ﬁ 3 and/or
app:@famafelyses 03 s ford oS bdthitof ¢Hesd values;t and Q@ stodivig ltheoplasimid NA at the
cle€] mq; uted concentration up to 2nM and nore
SECHFFerabl'y bet ween I mM and 2nM Mbst preferably the
buffer solution is present in a concentration |ess
than I mM between 250nM and ImM or between 400mM and
ImMM so as to maintain the pH of said formul ation or
conposition between 6 and 9, or between 6.2 and 8.5,
preferably
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between 6.7 and 8, and nost preferably between 7 and

7.5, and/or approximately +/- 0.3 fromany one or nore
wobtoobloe®es val ues. The stabl e conposition accorBPCTEP1005/010881

the present invention is particularly useful for

storing highly purified plasm d DNA, that have very

| ow | evel s of contam nating 4€hronosonal DNA, RNA,

protein, and endotoxins. Such highly purified plasmds

DNA have | ess than about 0,01% host cell RNA

coreaatingthe sampogton efasmidIANA 15BTIPrises ® Poies 6%‘?“‘1%1‘ [ concentration

of ld@sr thﬁrﬁb' M, %U@m}ﬁﬁnw 3NREsQharl B, PrBRALRPOY ktable PmIdTDNA storage
enomni ntan1nant Pr ef.err ed

| :
compiiton AT BFSASTH B oA RAEefsdee! THiaA v AUk bt Bernyatipap to 2mM,
and @mkd pﬂlﬂ&b[}@tﬁ&m naM ,and 0EMD IMdsEﬁ&fdrzib@nthabmﬁ‘ér DIUDBOA 9 present in a

concant@%ilg/o arrl qn‘ila‘).ll,nbe‘t:weertl Q%Wt mpg/o(g rbe w%gns IL\% ar?ab (I)erVI, so as to
mairpaiefhe lpH@d sdnd @hhlyatpu of dompdsitiinastwees6 @N& hraacevelee@g and@fy preferably

' betvx%ﬁ gﬁ% alg 2999%148%31%& eﬁbgj t;et 7911%”? §rgnﬁl/§p gﬁro?”l‘fyteqy +/ 68 %rom any one

ot t Ce prot’ei n contam n
or marechf these| valyss. t han about 0. OOOl@bhost cel | genomic DNA

CO%@@iaﬂ@QBmpor?‘wohlac&mﬁ$ﬁrth9 Q}eg‘&ﬁ 1r9/Entfoh s Pirﬁé@a{?lty useful for storing
i nvention i s rep arlng a stab |asm d

highbynpyrifipd) plagmie SRlb shat hayis "F‘drlo‘é {yelag C%{I‘a“a“%“é&ﬁ‘gf”a?%?f“él BNA, RNA,
protéiﬁ) ah@er@@@klﬁ]s %5@ hi rifisd Pl@sn{idsIDNAhSle@ds hn hyosi 030 % host cell RNA

cells c rls the cells through a o
contpi BRI TGO B g 1K PSS S e e eI o gt 001%
hosts@ll eroic DNAL conyafrBintC Blebesred alptly(payified plasmidsaDNAI lewe tess than about

rn1t ating. a mxture fornmed in. i t hout . . .
0.00B G s EHR Sapainpynant{an e b P oo ) e b0l comtaminant,
and/éxa])essfthml\ﬂaoﬁtr (Dml%’lbost callbgehamit I)N/b‘ﬁmitnmoarit Mot @rafemaed highly purified
plasrfn{dg\%Nd@ rllxg eo{ggsl t%ﬂ'? EAOYH Bld{)(% os? %ng &ta%gan@%ﬁwprglegs than about
second solution neu |zes yS|ng so
0.000Hé hebtxeellr protein caghtaminnti nncvdy) legs thar dmuh 800¢17phost reeld gepmic DNA
cmﬂ%ﬁﬁ%ﬁd solution, so as to rel ease plasnids DNA from
e cells; g@ one step of chromatography f
puiSHi yaneiber oRisctf dhenpresemngayestoy is jagpetfad; of (pwarmmhl%glasmld DNA
liquid @brHpdRitibh for @tgragé aﬁ% W@nﬁ;e@&l@e G Pabbi b e, c&@driﬂng@ﬂ a'sﬁp @f lysmg cells
concentratlon sufficie mai ntai n t

compyigings fqv{gg F"§§G\‘5t }hffg'g'a: &%}ﬁo@rhuleahﬂ%ttmw?%%a cell S‘&H%PS‘O" with 2

soluﬁ(ﬂ'l) th&tiped &ls; talﬂ@ (H)|aa&m1rigr W;&&ﬂ?ﬁmﬁdchba@ﬂg afrm)aure formed in (a) without
er.at.ure of t o _about 25C. _The sen nt i

subsgr o Bt 62915 6 M RoB o Th R A8M o B bipleRt b cf e tamiver

flowDhKd loptipnalty fuﬁhdffud:oﬂtprlﬂmg (c[)r adding agecoall salutienpher adutrlizeotthe lysing

solué“l (% tt}% r%g( ur cébated 1 h§.| 1%0\&@1&(%1%% %I:ondys%fug& ngl %o release
Compri 18 a) a
plastnids lﬂN/’e rﬁrtomf ﬂhoweltso (2r) ape dtey omcbtroaatog‘a;bhysﬁgrs pmfsma mhwlaﬂmlé DNA so

relea§&i ::K% QJﬁlbtnnﬁgt saldynﬁ?iﬁecﬁﬁgnﬁél dan(it&) u?fell %T%tlgﬁlfn ik&\%n{rgtlon of up to
I NCU xture for ITE
2ml\é éﬂfﬁwamtq' BRINt) tbapH ©f theyipsalting ﬁomm@tlm Retwigea 6 ad Peand () storing the

plasr(Iﬂ)DTtIA ofs;h&mttal?&qaeﬁfﬂ%f%mo dob@Wsidit o thel am nar
l ow, and optionally further conprising (c) a

forT he, ERSTTYy 1BYeRtion A rgmeattq 6ﬁ“et‘}r?§t°frfé‘iﬁa’f‘%ﬁ ?f@gletﬂ%aémld DNA liquid

formu)aSibi €br Sk gk |aDELterﬁﬂaﬁtuﬁE sty ﬁ dbb@uizat, edmbphsifgd)1) fal sﬂw d¥Jysing cells
nar

fromthe ans, for to fhe
comBRE AP N0 Gl (SO F G meas bt dloBSie Tl Bt gel suspension
withRN®tion that Ij@es(bellsl and (b2 lmmfrcﬂom tng)eﬁmstnelﬂaaﬁxig a mixture formed in (a)
w1th9ln sgbrqa tgaq ag% 1¥n w%r rgﬁlr'{nﬁ A {orme 0? (ag t om at € tloerulent flow into the

and/or buf f er exchange (4) conblnlng sald purlfled

plasmid DNA with a buffer solution in a concentration

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

resulting conposition between 6 and 9; and (5) filling

vials with the plasmd DNA liquid conp03|t|on and

storing the plasmd
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DNA conposition at a tenperature of up to about 25C.
According to the nethod of the present invention the
whedobe2998®! uti on i s added to the conposition oPCPER®NF/G10881
DNA in a concentration of |ess than 5 mM or |ess than
A4mM or |less than 3nM Preferably, the nethod
conprises the addition of tréces levels of the buffer
solution or the addition of a buffer solution in a
_ver*\g diluted concentration up to 2mM and nore
lamigpre flew.a#idy onsienalls cirtheriompEsing{) AvBSENSplog RddiagRysepqyd solution that

neut?ihfzésQfxe @gh%ﬁdl&mm' Be RIESE Mcubaledan OO MRRMg! fAdm 8 me@SSor laminar flow
han

et ween 250 and | bet ween an
o) fimeats 45 MR SFHOR A0S aﬂ% et PETIR ANofeB e cels;
perfE@IROSstdp oF Bhrbﬂﬁthi@@}ihy Qoripﬂﬂlfy&g t}&rpldaﬁtdlmeﬂ s®relagdd (3B p&forming a step

ferably bet d 8 refera
or eiah oy Sxrdiey D s D abigPf bEGRE A, i o butter
sollﬁmynmaonoefmrame)fmb td Padesuffidiane ®. mAntfamrthethﬂ of jegesultiog composition
ent.d i

betw erla ol 0293 MS R ]Ylu$ Y a (v)vflthTIJ e é)p?ol\r{]i lf’afiﬁ g @Eo%p%kl{}cgn Al @t%l’lﬁg the plasmid
DN@ hmmmematlacahpermgqt efdipemabofitd¥s"Qise in resear ch or

pl PYs S t h

0, 5P 35e SRR, B e 0808 BPLPRY BB st o
comppsitéantif lesmisl BING lwapm@@rﬂlarr Al et tharpd FMLj G desp (theg (4mdyl, or less than

3ml@NlQrefe?db@ leasdthdd baphiss atee shdiih oBrabddi 16%eIs] F the IBQ@R solution or the

carrying an expression cassette encodin

saafippopcre Epdiion T bty PUGRBnSERHiop up R ap Nt TS preféraly berween
1mNA G 2R, aMoﬂt'pFQi’erhlﬁﬁ fRMBuffer $d11&1|ohldd P@sepein plasicadtration less than 1mM,

ey AW o RERTPTTHBRY: 50| R © S bmaDin P ar i formutation

or dohn@odxti’vmsj’etvl'eem 6W|nH 19, bnebeméenfaﬂ brid 8.5, ppeferably roetween 6.7 and 8, and most

escr | n Rar.t
prelp B e oot Beb.? B by e s
t heA ifirthenobjeen of ffheprezsb]t emtestloand tfadwant@rg@mngnﬁtahlh plasmid DNA liquid

fom%uﬁa}ﬁ%n%é aqnacWe plhargﬁce{lﬁ‘ fn Qerﬂ [ch uédih %s (fﬂﬁlagﬁ? ia! ri)ﬁseefthera y, such as
e elenents ‘an |ons partlcu y pointed ou
geng tlvellaPDeorambAemgde cl ai ns. is to be understood that

bOté?llltarfﬁrt}feQ BS&Q bf‘tﬂe %Qzﬁlr 1ﬁJ«en§I&§1§ fHe Rt Qd?ltafi’rﬁ& 4 fRified plasmid DNA is a
folTow ng detail eSCH]EtI on are_exenplary and

plasg)@jqieél,gaqt@rN,V %FW}&%S 3, pOR, glasmid garpyingian ¢xprespion passette encoding for the
FGE- [“g@ﬁkt it is Bsefuf I thdRfentT bﬁpe’i@ﬁ@ﬂﬂﬂﬁw isBigenfl, aMdl g, peripheral arterial

re |ncorpora nstitute a part of
d‘“?‘?‘fl@"‘Qﬁ@&F‘f‘P):%?@lcﬁ'i‘\ca '%? ‘lﬁ&? gﬁgever al enbodi nents of
t headdnivasitobjetts ahtdadvﬁgﬁeheﬂ‘ thwirtvbhtibh eviltl Bs eat ifgathi io part srethw description

whi%&@ | al cqutpé \%EQCI %gmr_the ders r&prill\ér? rE)tr Im%g BB' EteFd by Br]@cuce of the
inventien. amau’o&tus and iyhntagay ofitbe usemﬁoxﬁ @ill bortlizad @lutsatuamdféby means of the
elen(l:efnt aﬁd Xorﬁbma%r}v}pgn%cﬁl%}ﬁ'?an'tegr&ut IE 'thgli{n%nﬁd' faxﬁ]s schematic

contl nuous ce
appafsap bs unfiirgendethd both the fadsoing @evmaeérdpwgptmnrqnfl iteafoll@yying detailed

deséﬂgﬁ&ﬂja?te ER R Ed ki IR on@%d aRmBL RitAGive %f‘tﬂ@tn@éﬂtlen as claimed. The
ntam nant Usi ng a sing step of anion exchang
acceIPRapyipg gy et yhic gm)lncowra&dtlwdsqoeisﬂ%% RyHoRthis ﬁpea'ﬁgat"@b illustrate
sevhl eHBbAMeRX6MANHGenEbE IR th Qesc@FtdhWRive @expialnthe principles
triple helix affinity chromatography (THAC), and a
of the{pysatian; ep nethod conprising a step of anion exchange
chromat ography, a step triple helix affinity
chr omat ogr aphy and a step of hydrophobic interaction
chromat ography (HI C) in conbinati on ND neans not
detected : low sensitivity anal ytical nethods.
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Figure 4 is a table conparing various nethods of
separating and purifying plasm d DNA, such

w@rioe/02®88 hange chromat ography (AEC), hydr oxyapet/EP®05/010881
chr omat ogr aphy (HAC), hydrophobic interaction
chromat ography (H C), reversed-phase chromatography
(RPC), size exclusion chromabography (SEC), triple
helix affinity chromatography (THAC) al one or in
conbi nation, and the nmethod according to the present

| nMFFWSC@EHQI%OFFH%FW quality of the purified

pl @Fsdiirell RMACRIRLP6TNE £pstatiethel nfay RIRsedTort cofitiriueast rRtie (CE1DWsis of the
senS| tivity analytical methods). Figures 5A and 5B are
invegtiatnhs showi ng depuri nati on and nicking rates
(f (Fligmé 23l sd‘fem@@cecrf tiedl miget MY inpHeasmindods@elidysioappatags.

p %Suﬁ' ure 3 Matﬁe Q%arln%pun éa%rc]) ghis ?nQerm%r f BBNB‘O%%?C)%%%E% endotoxin

arih
contﬂmmknt ogjing fasn@e stéponf meivn mh@rge dp@mtqgrapbm (Asﬁc)mraléwbdtep method with a

r t
Step o‘? monl 6ﬁagge %%QM%H glso% VQ#DI\&Q for mJ %&g}oéh%matography
(THéﬁmo@ aﬁhrmtq@ermﬁlsodacomma $teroof aniomsrehangeshepmatography, a step triple

heli€ fabrirft Wonﬁfﬂ%ﬁﬁﬁy Qhd R @sgriod H KObicAinfePlcfid hrbRRo@bpH® (HIC) in

asm d DNA present in an efficient anmpunt for use in

Comg@%@& NEhmeans pt deipsted dovs asit i aagyticaldpethipdy s gene
t hatiapy 4 ra WA cordRhdRriosindtlods 6ftsefaging PhdasmitengMAmid DNA, such

fornul ati nmsan tlontha ma be us
aniog BEIEE. GROPPREAY LR MY SOUEE% PEPTAGEGPNY ofighC) " hydrophobi
mterﬁﬁfohOd:ﬁroﬁlfatogﬂaﬂ’@/ b(eﬁoy e réV8BedashasU Cchlr(fm}itogf@laﬁa(mﬂ(:)pr size exclusion

chro %glrrangl?y (ﬁgéi ﬂ'isotle ]1e11 M‘ rutyS él?r(r) Z%E%;tadhggT m} ggne??g 1ny N éna§ on, and the
mettex acqording t2 theypemers mt:mtoe 'ﬁﬁ@mlanmteansrczf rqgaélt)f ofahe ﬁ*@@ed plasmid DNA are

a stable
prow%g B E W%?&Pte%&{@? ¥ géﬁlg% ?)fycacr)1 % l|:tlc1)%ds)rrteans a plasmd
Dl\l/ElgmsrﬁA and B arh anaphsasbowing ﬁqplomtuoo rang hicking eztesolifragtion of open
cnrcnﬂﬁ%ﬁd%ﬁrﬁ%ﬁth%n@ﬁ DRIA @b +§§3%an& hecrgniphdes ahei ng

formof open circular or/and |inear plasmds. A
st diigusespbAapd GBI SRBlsRIPYING depuRERtion fad iskingsaifss(fgrmation of open

circQRPRERIdHRH) of AEPladnSil DY AXcedHt 62 99NAnd BT fHAH to 150 days.
depurination and nicking rates (formation of open
circular plasmd form) of |ess than 5% pernonth when

Definitned at +25C and | ess than 5% per year when stored

el R BB Bl R PR PR s amouns
of ptahﬁlti DN ordeeformulaiiah iob @ plasnal d DNAkpreggntria b sffiEntramatintdor uwé in research

or p% astegiﬁl gg%tsﬁ)cl_{}%ggngt 393?)& %A L'gc% than 2% per nonth

or e S than % per year when
st @ta@td: storage HEsmiINA rﬁtmﬁlembhgam & foqmgfatiniyl teat plag Heriuepd pystorage of

pnas&f%mmgi %ﬁ% é“tﬁﬁ#foﬁ RlricdP B nebefRI R 8 guupfa,r FQLHRI o piAGhid-based

puri nati on and ni cki ng ra es
ther(mo‘iatnlagq oPe By lwérlpneua? s,eewralrmqalltlﬁsmear Papay 18peareds yearapr up to 20

year}ﬁ’taﬁﬂerdﬁl?gﬁahgé’mp+§’t% £85°8{RT-26Ym RfgerhtBRy t han 1% per
year when stored at +5C. Acidic neans relating to or

LoREBTAPG AHDISCH i, R B o or| SOty mpans 2 plasmid DNA
fomﬂlalﬁaﬂx th&ﬁmﬂ@@ﬁﬁorﬁ@l dkipeeoiléd dotblearha& DNIANG aﬁlﬂas&td%;hlhe rehinder being
g havi ng a 8 reat[s t.han 7. Continuous mnmeans not
in the rB‘rqfﬁ?ﬁ“éH EN ?rﬁiamﬁ%p a?ﬂ‘g?‘ ruption. Genomi c DNA
(s hrostatenglabads Dgl@l‘{é:)mlrlmam gereindisAmtdnat corspadition vanaprising plasmid DNA
that Phs &purma{longand mcﬁm% ratgsrf?o%rg%n of open circular plasmid form) of less than 5% per
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Lam nar flow nmeans the type of flowin a stream of

sol ution water in which each particle noves in a
waleooeordoe parallel to every particle. Lysate PEBRRB200$I@10881

mat eri al produced by the process of cell lysis. The

termlysing refers to the action of rupturing the cel

wal | and/or cell nenbrane of7a cell which is in a

buffered solution (e., cell suspension) through

chem cal treatnent using a solution containin

a
monthy whengstorgb lt 250G aphipsalieno% ReheFAidEer é?"re@ﬁ&ﬁﬁ?‘é Preferably, a stable
plasﬁ\iok@iNA, fOHRURAGE RérSinafRf GA¥AhL a%&ﬁg&@ﬁﬂi&l c@ﬁtﬂxsﬁ@zp{zﬂiﬁﬁd DNA that has

a, rﬂeH enbodj ment, the lysis HS|
cepigRieh a8 ML B8 15 (RETHGRE o PR HEUE" Sesri forR BF e PTels per month
wheh @tomk&‘ -+ SCSAnd Ukss Giiah 296 pérry@hr @mentsmrmamsrs%C avloraGireferaisly is a stable
plas (farlﬂllg tlé’lg H%?lﬁ%go nem r%m{g{%s% hO gomspr mtg gp}l%{nﬁcg :]#NA that has
depwrinativpsant hekipgirads (fdmaationl qﬁtopmntcwlaraplmld)éirmkeﬁlefs thand1%% per month
r ehesablyy fae@bly closer to 7
whefx1 Etgreg atr+e2\§/ (g %\éll es?&%ﬁﬁj 8Zr yggr vﬁgﬁ §to d\'@& &8 ?I did in which
sh e’scrdl@,lmaesslatlsg qgroomtamlmlamtid\atnhea Iﬂé loblesstthangr adi ent
an%&%@ﬁ%h Fe'anﬂ tolP c&mm,sg ANkal br RBEBLvingd 1 SEASHRAY.
of ‘proportional ity Is known as the vi'scosity. Exanples
of Cqatituews raesns noh jngpsruptad hedes 1o lwnﬁélo%nd gasses.
No rehiet QN A RsHottéHed ab TDNAN Ikbafl b DNXitGD isSB@REd HbmES Sexisting in a
is not proportional solely to the velocity gradi ent
chrogeePMer pendi cul ar to the plane of shear. Non- Newt oni an
f | WaghSnaimByw mand i @ypa ofEloly idlef dtle@fl of isslGtsmi Water in which each particle
hbn-gpmﬁoniaa IJUidS %{%Iude pl astic solids, power-|aw
moves I gLrectign Baylel WEYSEPFYUS ds (havi ng both vi scous and
el dgtatcmpane gembateeial) producell by the pdbepe niieiltlysis. Tho®in Yysing refers to the
fluids.. PlLasm d neans ul. [ Lon: .
scign SRRy ar 5o DTSR By pdUtioh Glnd BT sffhion e, cl
suspatsian threneh rhereical Hesatmeepiabiing ¢ polotionheppiainingaa lysing agent. Lysing agents
mcllﬂgr}orequrgﬁg NRYE %ﬁtcan a tsolkl seaxlioeé#n%ytﬁgs oln prefé?ed%gdlment the

rein e any formof plasmd
lySIStNQAe“SsﬂL@hC @sﬂ‘-l%? mtﬂs‘rni@@%éf@m hept cetsher nmani puI ated form

of NEuiRAReChY QW@”&J]W%«%U&H%NQ' Eflse faﬂracﬁlxarnﬂisg/alkﬁnyto undergo
or an nmbi nati on of, njicked circle

pl a
neutraélpaé%dBd hiclesn We Besn hatppgrethiag yhick B‘f“l“é'dzebf‘ a@vﬂoa br;w& the pH of the
solufibt tdPh PSIMbetwd A, ardl Neadi prereraly akduR@ ar orPhérs PréferbPA clos¢itlo 7 than
i ngl e-stranded plasm d DNA. Procedures for the
pre"é‘iﬁﬁgtruction of plasmids include those described in
Nhnie&&dn&neﬂmcﬁis a, fluidd hrewhhlclal%heﬁi Slfei;sng ,propottiatid I’t@thar\yelomty gradient and

perpfnicg%%’r to iﬁj Plgli:le 8 F%%]arom‘}he conﬁtant !o‘fa grgé%{'lonla gcnﬁmas the viscosity.
Exampled eﬂNmmmmﬁlutdhmcladethc(uEis amtgassm and Doly, Nucl eic

Aci 7.
| m% 3 | Sg"&édt lé ]dﬁfﬂ mjvxglrc%’\slk a]g gﬁggﬁggocgﬁc@gl solely to the velocity
gradidnt Wgﬁrpsmlaagp@e pkmeo@f shepe. Nﬁvélﬁmoman ﬂnvés 0an n@tehave a well defined

v1sch@t9t rl\%ﬁil\?eq'thaBrhuﬁdg Qm.htldg b ¥t PaMid 'p@»derﬁmlui%§ @Jc@éi’ééﬁ@ fuids (having
fromthe nethods of the invention. Preferably, th

bothyvisepys@pd elpsiic propgtissy amxnfi depengentyjsogsigy 8vids. s af t er
Pr epamat Dm fdant REnaNrdelilgahd@bn@®hiifme OF at fig of DNA that is not a
i nventi ubst ntlallybeéosed circ Iar f

6 Hh T
chropjgpome, 'é'(BBl‘H BEHhe BBYItHphavieE g oTn 8“5t '&%‘8?}? Shserted into
it. QQ%ed |h%ﬁdplﬁsm‘16 DINaY cadnGillsion bp | aas fieirel dDhsI&smvN ]])I‘G!Amth Xiceétm,pra:essed or
othe( a@jpu%‘%ﬂ % < Z% 21?“ orlgtlhs%rzlgl?rle) éP‘g‘bdé'E)ﬁ at%r eX nH)le any of, or any
where it may be nore effective than the open- C|rcul ar,
linear, or multineric forms. Therefore, the
pharmaceuti cal grade plasm d DNA nay be isolated from
or separated fromone or nore fornms of plasmd and
substantially conprise one or
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nore desired forns. For purposes of the present

invention the termflowng refers to the passing of a
wo d@paiogboeg a particular flowrate (., liters PEI/EP2005/010881
mnute) through the mxer, usually by the action of a

punp. It should be noted that the flow rate through

the mxer is believed to affBct the effici ency of

| ysi S, precipitation and m xi ng The terns "ni cked

and "rel axed” DNA neans DNA t IS not supercoi]le

combiggfiga0fStqkedcirgnplaymid PNee fWﬁ%F‘FCI%HaSé‘F%PM S‘I‘H’?"‘Pﬁ“é‘ Rlgspnid DNA,

cut ﬂlﬁmﬁiﬁ@mr\]l lbie?&e@oxﬂﬂlféirlp&%i@mNA ,a6d ﬁlﬁgﬁﬁéjstfaﬁdeﬂ}?&fsmwm Rlocedures for
er. torps 0 DNA are al.so kn
the 5<'I)rlstrucﬂom § ptaspyds d{l?lhcg %ﬁﬁu%sgiped i thg U Sa? Wﬁ\écéecflfabg%lomng,

LabsttbigMarual, 2d, dBﬁd $@ihg tHartde patiobdt@y Peess (1989)atAEproiBbUk for a mini-prep of

Co, I nat i I vd
plaswgrglﬁg,ls\?e?lél n'rTgu rr# Lﬂlmgo&n&gﬁi Ct}XlS/hNuchelc ci ds ﬁﬁse%m 5t1§ gll'?w»’ can
be used tg itaHp solmalplasmw YA e etaripoocEbidg thagugh mmdusmctsmétﬁe invention and
can bglAbntl&lgte(!i gmﬂ Qﬁg %%Lﬁ]oﬂm‘ﬁg@%anngt rbcﬁlcair fr&ﬂ:}hp glods of }l}w invention.

can
Preferatrly. et fomnofvtkrn plismiheNAds, htﬁi éeaaifls etﬂffeprpmeéln@ Yothe amreﬁcatlon method of

the 1@%@1&&1 %gtantélly 68k @H&uﬁﬂ’dnﬂ%lakml—ﬁNA Yor almﬁVS(fa/f; 8?%}’90@*9@5%, or more
derived, . A% or may not be a ho

thanagoyt 9?%@{9§thcycular (fery p&qs;nr@QDN@r ?mq;qvply,' ansgper(é)llpq ffcgfglently closed form
of pREHRPNEA tccb)Sddf Be pfeRRiN dﬁ@ﬁﬁ:ra@&ftiem& whitrelify@ayf bd Sbre effective

oS oLt e AL S e i D
maya8 tholated Glomar Bplrlaed prothiohé erakdrOformy & pps@id aélé shbhedtiailyicomprise one or
The. %ﬁzt”m "essentially free and highly purified" are
morg I ™Ss about 95% and preferably greater than
98 F@Bﬂﬁrmseeofahe preseat mientiomthaermafiiveng eferpstbe pawssing of a liquid at a
partlcﬁa I%?é/o IB%Q %Enélﬁ{ﬂ %Itfggl.} t}lregﬁ\'gerdﬁl@llys y ﬁ\efactlon é)f a pump. It should
be nhed élahthaﬁoa ridbhrgngk pmrrmmronbethhw te efftchitha sffisisneyorfdysish prigcipitation
and & 5% and preferably no nore than about 1-2% of
cel [Tl ar conponents, such as cell nenbranes. Al so

dedbe ey “liu@kea" arsk ieferedt DYAomess P et is36! supprRgjled. "Supercoiled”

DN,h i 94 te¥m RN uhi@Soda laswe & BINAsBAL al partRSIRe %Bla@li'f&nf& asmid DNA.
contam nants and thus is pharnmaceutical grade

Othefﬁ‘é'mﬁ %W@Nﬁaﬁr%&%‘ﬂ’ B¢ sol at ed by the nethod of
t hey i daMeRina@iy lﬁ@mtsu RSny ibgtah@VErInEWELS it it Gespéd fo @fdrate, or isolate,

o 8L SRS BRSO I Bl oo

DNA,ishchits ahromosromaplbmm @n&ﬁ\iﬁ DNlKlancﬂfbxaﬁ)m cdll RNA. pisaosidergtaod that what is

tothelnventl n.is sufficient.
or cancbe corﬁmc?egesc’i eaaclpg mat angpl[ngur 8anbdegeng 0{1 ﬁléercgnteﬁ n Qvg{ch Eﬁé r&e%ods of the

mveoqmnl apaarhdtigedf Ar‘cmmmanatlog inpug ' mey prarhayrmst ber hcat ceB deriviedirign it may or
A& eriments and clinical trials. A
may%ﬂ%r n@%gﬁ??{’g}gﬁ@ rade plasm d DNA conposition” of the
i nvbﬁltaﬁmgn qrsplaﬁnens"hmﬁr# sompopens deush tsy LINAvempanel corichimget of the first

comb&h\éﬁtrﬁdnp&hé“&% nehtSwhh FRIEP®E kst Mngadhk RGniddIly! FEFAL E2H of desired
of the purity levels defl ned bel ow as a

and/vvpcr%ﬁ*wa'e@urfﬁcefaqnager%{a@ e9ihgEiRi d DNA. " Preferably, a
" phae n&se UEdsé‘r&lall)g frad] endphigifripdrifldNA a608g718d bd @but 95%tane@ preferably

nyen urity. level defi
el i 0k 5% i 1 el Sttt Stpor s e Sl PR Srab les than
1-2% tasamichnlNA" f or exanpl e, | ess than about 0.01%
chronmosomal or genom ¢ DNA and | ess than about 0.01%
protein contam nant, or for exanple |ess than about
0.01%
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chronmosomal or genom c DNA and | ess than about 0.1

EU ng endot oxi ns. Pharmaceutical grade plasm d DNA
w@e@boe@b y contains | ess than about 0.001% chrpOBEBIRD10881

or genom ¢ DNA and | ess than about 0.001% protein

contam nant, or for exanple |less than about 0.001%

chronmosomal or genom c DNA afid | ess than about 0.1

EU nmg endot oxi ns. More preferably, it contains |ess

t han about 0.0001% chr onbosonal enom ¢ DNA and | ess

t hé’hara'a%?utwabgfeéro@%ﬁwgr%ew lﬁféﬁteparetronftw caRFHIonore than
about 8% arldpedTeraidPht méle HAR d86uENLR raspéeqx ma} coRipoRRROstICaseBIAmar6tanes.

PhANTSTEPL A1 BPUBLRASIRLH (OB bENE PPOIEE RN DNA tha s

esseﬁbﬂlyl tfre® oD MG Ia0drEHe Bhardiacaytchd giade DNA. aThel plhﬁﬁs DNA produced

s SR S S O B L B BRI B o ber miins o o
contgremmﬁg&htb?ﬁésmdi DINas 8NiAh potedl) andt enQotdxifs, Jamdycostaohe tmoxtiyndosed circular
fom{%]lgs%g | A ¢ llﬂé‘hlagr%& D‘NA r%dc&%’ %CC&’M%%% n@% znlﬂeﬂ%gﬁg&dsugﬂ%ﬁ{ purity for
use il ragmldar[dwlasmmm tt)q:rgm' mrppflqmtl;h@]r hglgmpq'hng:el tgal material and human
gen&tﬂé?&;@'e& @iqrggtg aSiImRNes desired for any particul ar

use, | ncl ? use i n conbi nati on treat nents,
corﬁpwmaeweca &ride plawhd PNAscomppgting pé the iBfentigR s ARRstBRkd$ produced

by aOthetSERANTRCintdNdon AW iSNENRHPRNIidHShaQing At RhseloRe 5ﬁf1@f)1§1t)t Q:vels defined
contam nants . fromthe cell-base é {)! dy%el on of
aS R

beloyyas 3t ReAmeSHcAnr s E)d P m FrrieT T s Ssmid DNA

compgionpofheindddkiyn is'oPh liritp etltdefirl by heldat Mo&ﬁ'ﬁﬂ\o@e {dlified Below as a
aration ntal ns 0

. defined h i .

PR gl St PG BT IR 1 op i 2 HRstia0h) or eenomic

DNA .aad lessOth@)@hountp.Qi&s pioBdin nontarhingit,asmifat Giapleoless| thas aboSut 0.01%
. , / £

chro%%g})% Gr g&@ac@ﬁé\pﬁgqeg rthe{ﬁra%glﬁldq 1 %%H’ﬁeg nr}ncf&é&m? S%ﬁ'r%ceg{lcal grade

nore pre rnaceut
plasini@i I8N A prefamablyecantais Emhpraép@tﬂa)m%mhrpmaton@bm&nmc Péigsand less than

abox{t t@%l‘% Qc%m Qor%’r(/ fan® lor lf(ﬁse antrd?%r}: ?ngb@xﬁq@m%)&ﬁ&ﬁ&% Yor genomic

ess an 0001% or prefera ess than 0. 0000
DN amm@w aPOUéO 1 EUpmpergogxing M@rp pmahlisg itepntpinyless thpn 0.0001%

chroﬁicos&rm Qﬁ&ﬁ&ﬁﬁlD@IﬁdQEss Qlf‘aﬂ QB 000 | r@!@ﬁlrdaﬁﬁﬁﬁﬁﬁtc@}l for example less
| as DNA" can al so nean a éga atl

thangahyt 08591%%@“?5@@@1 F BTN 208 EoAarbo L E P prdotoxins. Mos

prefé}reeq;h%/mawﬂcamrgea‘dermm 3p1alsxﬁﬁ3cohdaﬁm 18s ggg(l)a‘;%mqmoooz;% chromosomal or
%

0
gen agl}%lelﬁg gﬁt@t{}%ﬂﬁ 8%(?)9"2?;%%4 Ocom nan oerquxample less than about
0. 000@8% ahiomasuinml of Fgammradmm i andl lesg rtaste abﬂuasm EUDMNA enddoxins.  Other

ns | £

comgigﬁcho{ls ﬁta %‘ 1]&//61 ag'é ?rﬁ:o un(rae ft‘ér n%%FtG@f cpurse ?}B pﬁmraggq%ical grade
plasiid [INA 0@QsRfion cag furt:heOc;o@(Dﬂ@Epr ntgltqneaddg_c[)@)n'rpgnemfs dpdimd fidr dny particular

use, %nggs%l\&&rﬁﬁrnatﬁg Mr@sa%rr}o 118’&%&%?&%5&0?& g&e?sdtﬁ" chromosomal

can a S 0 nmean tront
or g@@mtcd?lwg RNA, enddtentns®r proteity rg@rséq‘q ma@;@ang fromphe cell- based production of

plasiRiad: Bﬂ%%ﬂaxﬁﬁ\hnt@fﬁ&ﬁtt@'p&%@on%eﬁeans herein a DNA
preparation that g%eferably [gredom nantly circul ar
a(ﬁfl

i n Mast pigferably, “,}?Bq,r@ | gradeyplasiyd IPNAE is defifed herginap e PNA preparation
that téhedins&a%he BaVof &2%art Pamilldh of P (< 0.800199 ¥e.0f 0.060009@Cher 100 mg of

ir r | asnj . ube refers to a T-shaped
PlasBA TV T 455 P DR Ay RGP LTl CPUBREHES | & 1 or nog

by Adsosomgbe redes, Gﬁhatmhbmgalcgre@t eldsnmm mhva’t herein can mean a DNA
prepgrgtn nltne(rggr{t%r%crsgal}anol%%téHl?);n stR elf@rl] 70, z].rHi eorelfn '??J {)les hanOOOOl%,

three arns and a center area V\,here the arns join. A T

tube may be used
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to mx ingredients as two fluids can flow each into

one of the arns of the T, join at the center area, and
wo@eioehmog hird arm M xing occurs as the fl ui dBCTEPIES/010881

Tur bul ent flow neans irregular random notion of fluid

particles in directions transverse to the direction of

the main flow, in which the Melocity at a given point

varies erratically in magnitude and direction.

Vi scoelastic refers to fluids having both viscous and
or psferally lesphpPI08% (< SEoPAT e pE 8GRI TIEORFrE0 Tigeot plasmid DNA) of
chrohMNfbmng@om@mem invention relates to plasm d DNA

Ilqu formul a s t are stable where the .
ol AShaeeeprgRaseads SR b FAR AL o OANE EPEPED (g cpigins less than
abo 0l00%Gorf1ess ittad 0001%, anm preﬁwzbly 1|e§sasemooboﬁJI% dr (pfelfﬂn:ib@t lessnkan 0.00002%

QNposi t S are u e of

(< nggoér{‘lng 6@&0?‘% rp%%eéé ’Hg 0{;?? rfi %&gg%fg%? A FR raapr%,mss uch
as “GemeaceirenlagydeqrlasBMADNAL chmelso AearadDNg frepatalien that contains less

thanP rbglﬁ%rb{)ml%wag@gﬁbg grefgr&(;f‘ l%gsatpeln% &)|06’55)Tg<d0 JA:' Pel.'“<§.00005 mg per 100
Storage ComposItiron conprisin lasm and a

mg ¢fiplasmid oA iprotein wnfamémment ration up to 5mMM or up to
4”th%a&ﬁlcglogrngMasr9h DAt @n 28t Ra DR ‘Sreﬁé’r&tfdn%a? EEntaﬁxQ less than
mai ntain the pH of said conposition between 9,

0.1 B¥enechdotediiposi ti on conpri ses predom nant super COI | ed

f orpRe q)flarﬁlla@ﬁmaﬂgr@ﬂpplé’stmld Emeﬁl@dnbl h&gm A'oNA @réﬂ;@n@tl&pthat is preferably,
250C, faor several nt hs, ears,

e
predgB APy §ryBEiraorm 8 e et BAH ceawawo% B agr. 5%, 90%
95‘%951&5&13 thatobdo basmsagclﬂmed@m ﬂlaﬁﬁlh ;oNsxuper coi |l ed form of

d t ast 80 er co d or .

01 S AR e S son BBMAD o6 B UG58 d formed by a single
plecp béfuemg biegmecamahm dorfigtatior oramael than Bidpieck/of tubjpg ebrebiadal ty create that
contg)gyg tige T S[l tuﬁeqxqis 81fr esa}'rgsb%ng a%«%ﬁ&q}eg vJR!e\PAt oa%sa]' Fls A2 g}ﬂ@ gmay be used

supercol I ed or oded cireur ar
to rrlDt\lAgredxbrttsezsnao flvids san fawseeighte opoafishsirms oﬁth¢ 6nop|aa§1mc@ter area, and

1@% Ids BRtOn and nicking rates of
out ess %ﬁ{ %w%ggéru%ﬂ?ﬁ“d%ﬁg glset able plasmd DNA liquid

st Cugtuptent rvmpans irtpgulacrersiony mefion of flwd Pmlélsse'ﬁtd’ff“‘rﬁ‘?@ﬂfﬁnﬁﬁrse to the
direbtHDf HRMMiA 86S, iR v\micﬁsﬂm gLidN e gvéd pott Warkhs leHheRaIP 1 th&hitude and

sol ution a buffer solution In a concentration up to
direetiofiy sufficient to naintain the pH of the conposition

ar oygtdelatic Fgasth Mids BAGhgdothRsbusAnd Q4stibplopeeR. 6. 2 and

8.5, and preferably between 6.7 and 8, and nore

preferably between 7 and 7.5, and/or approximately +/-
DETARFD PESCRIPTOONOR THEINVENTEONal ues. The st abl e

Solalﬁ,f Iprese%){\lfﬁ‘ven!t qn(_)xﬁgateers1 ? os?nllc} bﬁﬁ liqm :ﬁlﬂﬁﬁlﬁons thaitj hre §fable and where the
plasmid DNAI stays lne-dggraded atsraord témpemmrafqr@riom peciotrpHEme.i Soph plasmid DNA

i i / H bR

o RURER B i S o PR R I el B
therarfy, iunléasme%ﬁs,th?f@ym!\lﬂ%\tahm@epurl nation and nicking rates

of Ac%&ﬁmg h&nnd et 1M@ﬁ\l’onwﬂ%nst§ﬁ@?ﬁgmatDﬁAqmﬂi #0f36e composition
and | ess than 5% per_nonth when stored at around

compHSiEa quﬁfn& BNAENg 2 byffre salytiop|in? neRatfRiipn BRI YTYuPrgP to 4mM, or up to
3mMQOYRE S 2nM haE SERITG@S todmdnthih ele pSIQJf Bdid Edinpotitiéh between 6 and 9, and the

concentration .to 2nmM s t he o
comEa PRSP SBRGOEH A BRI o apRuyS around 4°C t
25°@ sk seVerah ppiitass | Pk, ygars/3-yells, 3, §ea3N3 goass, Md upad 10 yiebrst hese

val ues, thereby allow ng storage of the plasm d DNA

wi th depurination and nicking rates of less than 2%

per year when stored at around +40C
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and | ess than 2% per nonth when stored at around
+250C. More preferably, the stable plasmd DNA |liquid
W@ 0vp0%24908 on conpri ses a buffer solution in a PCI/EP2005/010881
concentration up to 2nM so as to nmaintain the pH of
said fornulation or conposition between 7 and 7.5,
and/ o approxi mately +/- 0.3 Flrom one or both of these
val ues, thereby allow ng storage of the plasm d DNA

Wi th depurlntlon and ni ckin rate of t ha
per® SREROSIRNG PLASIdN A hadpeoRIFtpmingat %ﬂ‘ae’r’@éé fq pi“%’“d comprises

at |dagr80nGIt spardvited fs:t aoxd cﬁ?ufléxlrpwﬂﬁ DRA0E. arcn@ 85%)| a&id preferably around
,concent ion of .t uffer so m .

o0 S e O o P R POh B A EoE e 59 o
supeﬁcdvl@d arreibsetdvérewart fhren ;p]kslmrdiDNe ABersdtiadly,|al smbld chpasidion f@ plasmid DNA
stora&n aflegis d%{mana%on %nd mc(if é rz%%ﬁ of ?egs tParP o /e L& ﬁf m%ﬁl y_bet Wgﬁg / gr 7

ap ﬁmgxtahlatpasvld@NAOIq:Bldf stmgeefnmtdﬂhou Ia@seimgatb ubspreS'Ehemvention thus
comPHJe@ Q?Lh h‘ﬂNAPEhgﬁﬁg\%ég}r &;E&d l%ﬁffﬂqglﬁﬁort{blﬁﬁrgog@ﬁfoﬁ a4 Qhckration up to
2mM seffigigfs (o HAPeL;thy reiﬁ%tbﬁﬁﬂmr@@sort arepnd gt B#St frad BUF?%P or between 6.2
and S, UirldOpte Rfabi Méeﬁré $0Jn5t8 oeﬁld' Rord Mefedably beth&H 7 and 7.5, and/or

concentrati on up m\/‘lh nore preferably between
apprpﬁlmatg}yd/mro%gqor,yptgp %I"?’u"tshe buf fer solution is

pr e @tbblb Plagnié qumen@mcatdn%sm@s@niphéw albof¥dr sbtioMeian concentration up
to 2H13$ AR A H) rpﬂgtalﬁﬁgebpﬁ ogl ﬂgr} a0 ngélt grogon%)rosx ion getween 6o 2 and 8.5, and/or
appmmn‘mam W4 @B Betn\me or lﬁ)tlamtdhé%c: vﬂﬁesbﬁér\ﬂ@ﬁiﬁloﬁm@ struge 8f the plasmid DNA
wit pJe?urlenEtt"floanxd ma 9g % es 0 Igfsgﬁanasgﬂa er ear »\{ eﬁ\ stgr_'q Eltea%&%ld ¥-4°C and less than
5% mnyloomevhem stored & am’hndﬁé@ vaI ues. The buf fer soluti on

t th f
1" S0 ot 2B ARG EAGL i RodBi e MMt BB ion n o
con%mceéln@ Bihtor2aM emasap magngain thiy g of said foydatiop pe¢<@rpasw<gn Reeeen 6.7 and

8, byt &)E)r&ﬁ“aﬂzw PN 0B B &RE Q)} b@tﬁ 1% ’Er@&evdllﬁy eth@re@'t alﬁawmg storage of the
concentration as | ow as E Trace

plasmid N4 with depyeinasion past m%rr&f@%?f l?ﬁﬁi}wb %aaebxmuwbmmd apprgund +4°C
and JebkSthanS494 er ?ﬂoﬁﬂﬂtwhte@st&ﬁd Rapjund $d%ec.pH at the ranges

ndi cated herein Buf f ol uti ons that
s T et @ﬁﬁ@@ plegig Ty fid Boranosiion FoRFBHES e solution ina
cond@ftsibs tip & IniM Iso @f toanaitain (ﬂ{éqﬂ—ﬁoﬁsyﬂtf&mummﬁ) bit &Jlnfpgsﬂ_d’nl t&tween 7 and

75, 300 b SeESRSY P L R g BB (it B YR aftpind Byroee of e

plasidaPipA @)ith depusination Ianchmclnhg(ratai ca’ less than d% pemyeacwiznisthradrat around +4°C

[ CroAC] an aci d/ base system
and %gsﬁ%%nﬁsﬁééqfétggg‘éfgﬁéﬁ ré)uﬁg dﬁoxyet hyl pi perazin)-1yl)
et Haneslar pimomtreticaacif die b&ﬁer salutwrrl@ldgerbwé s¢ svidienert the buffering effect
w1thwgﬁ19?f'a9dem aowrollﬁ%ml'ee%e pAr alﬂp %%%i%tzﬁi Mcfeﬁ %Smd §u&r|'be§§en 6.2 and

sod rump osp hate or ot assi um buf fer

8.5, B@femblydﬁt"\‘?ﬁ%ﬁ AradS, aphipest g@feﬁbly#wn 7 Pfyjsﬁ %éwqim approximately +/- 0.3

fromTiﬁstfmkeemueacm buffér s ngy A6 Bb adibd 5/ REEhir&ioAGE (s than SmM.
es/ |umh droxide. Preferably, the Tris buyffe

Pref?rgblbg gstable g”ﬁ?a%"ﬂ“%"??ﬂ?%gé“& aﬁﬁﬁgu Fros‘q[utlon ora
bufféxf sofukien W@S@jﬂfdllht&y edtictrration S BN, dnd rhdie preferdbhl Bween ImM and

l o h | asm d formul ati ons acco di t,h

2 S breter iy Bk ol - B e BPenfiog S Prh {Mygreen 250uM
and &M} O beawetn 400uMd o Ireiviper aa ttaimeinaiiTthe plé ofjsaid Enwatiod O Composition

The conposition of the present invention nmay further

conprise a saline excipient. Saline excipients that

may used in the conpositions of the present invention

may conpri se anions and cations selected fromthe

group consi sting of acetate, phosphate, carbonate, SO2

4, d , Br, N®B, M2+ Li+,
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Na+, K+, and NH4+, and any other salt or formof a

phar maceuti cal conpound avail abl e or used previously.
waemberaesl sal i ne excipient is NaC at a conceptT/EP10051010881

bet ween 100 and 200 nM and preferably a concentration

of around 150MM The stable conpositions according to

the present invention are particularly useful for

storing highly purified plasm d DNA or phar rraceuti cal

grade plasm d DNA, that have very low | evel s

betwegn® angh gt lpeﬁ)éeee ﬁp@%§ éfﬁi‘pfergjﬂmbetw 6. 7pq,ngt8e§r}ﬁl mo{ih;a’eferably between 7

and ¢@%H@Mpaﬁyxm§w1+/ho ghby aw&defor f6relRk hsd¥iviisesDNA have
| ess than about .0.01%. or 0.001% Oé)r%\%% host ce1 d 2mM.
RNADE SHitE moRpR is UFEini 3 e0EenfrRtgy %f{)‘tPu’tO ot gyween | and 2m

: Pref&alﬂ@&x%bu@d‘r s&utﬂﬂ@dﬂﬁeé&ﬁﬁﬁ a G@icéntrptﬁcﬁhtcﬁ ieBs t;hﬁmtrﬂm Mad preferably the buffer

/or |es bout .01% . 0001%
st Beaf S5t e® DXACREATAN RElSD = PRUOA SR IR rrace tevels of
the lalff’emoﬁmmgmhx)bet dneunp #eGudh tand jostenfficient tmmymfaurthhpjﬂ at the ranges indicated
rgprl se an adjuvant, such as for exanple a polymer
Sel’ect ed anong pol yet hyl ene glycol, a pluronic, or a
poll%!ﬂﬁfg!rﬂghltleflss!hﬁg ey bovsed Inthhesimposigans pfitha gresept iMeptipregonsist either of
an aaﬁ/ﬂfsgts ste%nﬁﬁ%??ﬂrl%k&({ﬁ%kﬂ&tﬂyglaﬁﬁnﬁneﬁ@né} (ﬁ"?}lsﬂg gnoojn acid chosen

pr eservin asm I'n a conposition conprising a)

frompe ety iafig %bydwhlpw add S sl r pvealicid (naleic ardd, falic acid or acetic
a01dC@FJ9*aﬂipl'é§15&| & dﬂLHcldffHa&dsy%l@ﬂpéoﬁlpﬂgmé) R 31 [J-(40hyARKy@hypiperazin)-1-

uffer solution in a concentration
DeHeHTEIORS a1l RBE R (g Bgioe g@ﬁﬁmpf%?ﬁ Pl Bplieer,such
as sodidmaphdsphate Rir gfoeksiith Yohodphate. Pitel BufffRisoltdnnedy B Wemprise Tris/HCI,

.6, d, 8.5 erabply.between 6.7 and 8 nd st

s e R B SR it et o e ROy refraly
the Brisduffel isusd inTecstgblegasinid DNW ethtageosompbstbonrof thatpeesent mvention.

ggt Q?s?n%\grfh i {hgﬁi?é%;lblgsgbe%“?qﬁg ﬁ %\@d&\ﬂ% ?or%?lg}?cg? arc(%opcﬁ?ﬁ '8 the present
mvemﬁm extu)nt @mxmlhntmgiblsbaq twthpud iCrand et rg@m’gﬂlrr@et@furqillﬁis gigd 2OMRS°C.

q'PQ cQMEJsﬁiron %‘?lth{l tngﬂ:nf l}ﬁéhn&? %? MY fukt Icgllﬂpl’llJSQ d QalngMmplent Saline

sufficre to mal ntalin E the resulting
excipignpihat mayotiedia theeemp@itippgiofghe gpﬁgntdyvegq%'xrmafygomh@se anions and cations
seleQbLESh %e%p cORSGstNE bhadRC ﬁiaﬁgcahﬁmﬁtg eS(pﬁ,eﬁﬁ 8, NOy, Mg™, Li*,

|nvent|ona lows to store lasm d DNA wi
Na') Bagpd %%sﬂﬁmatweédabpb&w& m\labar"m@utm Wpew@ available or used

previ®eSiyll PreRgted edNpOSkdipied ifraucher aabibiaiet beetse D £d2200 mM, and
far}g)é& 5 and., a%? 6'3@ +/- 0.3 of one or both of

preferARty & CQPETTALON W8P'@g§3 mtting the plasnid DNA to be
pr @hestalilel caipokidnipedcedrding & the pnemlt rh4ﬂﬁom are-pdGio@any tsaful for storing

highﬁgﬁii!{j{l e? 8 alsrglgsﬁltegan pgémn&u{lc% gr%de EJI‘ ]% amatﬁh/%ep e%?' l?w levels of
contamieatneshﬂonmwglabb}fpoBNm mntewaa}ndbedmlmt Sich étghbewmﬁ@rplasmlds DNA
haveqlt;]sz tl‘?aﬁ qbc?ht 999%03?'0% %J & O'WOOI }Q h%t céllhfaﬁﬁ Qé/ntaf?r%ﬁm tot'/br{EIQess than about

preserve nger at ur es ar oun
0% 200ide. w8610} ho cl i GRD TR En o 195 tep abeiticld %o 0.001%; or

ooob%ﬁosk!s@;rgeaoélpmman&mmm I ess than 2% per year. lvbst
preferably the pH of the resulting conposition

nai e 8‘?"??@8“%@99@&‘1”@7‘0 Higdpresens inyendion Bigy GﬂhFFEFP@PS}SWP aXJ Bvagt, such as
for &hmpR&: PYlyrmdIsele@éd hh@ESronRinviege gl dudr £BMirdARY Bt & tpoyeprbdiesugar, or
El asm d DNA to be preserved at tenperatures around
aleololgc t 0 +250C with depurination and ni cking rates of
| eggcdrbiag tol&iomerf aspaptiie presehteifentidhanelatedte metheédbf preserving plasmid

herem

di d h .
DN ﬁr? ? éormpé)%f ! ?ogﬁrlflgg 2‘) Opg en&g?%etl P\Erlﬂ%r %g’n?prfe of’ asmu} bRIR ng %) combining
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conposition of plasmd DNA in a concentration of up to

2mM or between 1 and 2nM Preferably the buffer
wa2loah2oes i s added to reach a concentrati on of PABEER2005/010881

than ImM Most preferably the buffer solution is

present as trace levels at a concentration as | ow as

250nmM and up to ImMM Trace |IBvels of the buffer

sol ution may be around 400mM and just sufficient to ‘

tain th H. the ranges. indicated herein ab . -

sl R S P B S0 BT IO b P GeHBA R up 5 SBRY emaitain
the mtysf fhelrdshiéifig &enpasiti@rbetveeet 62 4l QsPrefdrabiMAthapH ib ufafneained between 6.5
and §§1 }?rﬁt] Q% gTh gezﬁé[ ?ang Sgg%cnrtosg?referaglg%gtwga?‘g%/n% %rgc{ r\%(geré ﬁgrticularly at
aroubd@.2and ZOCHNl and preferably around 150nM Pl asm ds

P TR RBUENEL )t AEEEANE RS9 lomposion
comping ﬁayenaeng 8 phefieddsamplyg Cﬁzﬁﬁls@tdl BNAcB) pombjnings saith aunﬁed sample of

plasBWIbItIAcctﬁ“ ) gﬁlfe?%lﬁ’tﬁ)?ﬁE h@@ﬂéerﬂﬁﬁ&t b toOMmMP yiHidigs 'tozlﬁgnﬁ(l'n@ne pH of the
aut omat ed nucleic acid synt esi s eqw(gment

resultigprpRmROEitian PROVSFA Gcd 8t 3 &) EprtnsdnRj2 i BNgp &k tneéod according to the
presé¥l &fveitidn mhtﬁvs@@twre el pROhIdIINATRMh BBeadt sowsﬂF@med pmﬁm DNA.

1 B Sking BSHIHE oS GE RO oS gy and dpproximately
+/- 0.8 ndf e tod bathpﬁfomeieeialtﬁﬁquﬁéﬁyepenﬁh&thé )plwmideDNAdﬁ be preserved at

et kb T b8 LB BL G5 P P %54 pec o

less thab 6%mer yaar. r ef | ected in |ts genom c organi zation, or

r' e . T .

b REECY 5 AT AR TR R B v 7 5
apprpmmngbfpt/f Bléstherslycpermistinguhe hlosmid [N taabé preserved at temperatures around
+4°¢ {1Y ?lmnlcn%% 14 mglglf'?é x% of 1849 1R 9%&9?&1&%}5 ® lés@ﬁttaﬁ)ﬁ% per year.

eryt ropoi e enosli ne eam nase act or
FacMast prpfxrablwbt pid phtheresultinggogpesition pay be eeemnsﬁ betwﬂ and 7.5 and

appr’oﬂ?nHtlelyntr/- @'3 ¥k o@'ﬂr%‘r@gtemgs%'\faluta@ctﬁé?éby &rrﬁ&m@ﬁtﬁb lasmld DNA to be
hor none, -atltr%‘pSIH pey al ani ne rOX

preSfryedog ltwe@mswpg C 19,429 Gt Wwith @@Rnrﬁtloramﬁl rgﬁlfmg rates of less than 1%
Imrmaﬁm&mggaﬁnppmeﬁe&ably, the plasntd DNA conprises a

go}féonu lgggg I( di no%,;@ enes| aﬁzg‘u %orsphufsigr]c It]s a ed to the
compdgsitidh b plasatid DBIAt ia ausmdagraaorpoﬂ upnol cztnM;bt iskewdeh d tand PvaMd Bieferably the
buff& SQI%L%O § Qédog % rezttcg a cenceXtﬁalflan ?tqess fn TR, FIks prefe%abl‘s'l theN)Affer solution

éxpressi on o
is prg®nteas trecegevelswheccmcetrheﬂcglelﬂ veas36@8d pwhup te 1oyt @'sice b;b«tleof the buffer
f

solu{l&r ﬂayel;(etp{}g?g?lgﬁpl\?sang l%ggl!'fﬁgﬁﬁ'}o ﬁﬁmﬁﬁetﬁce gltl I'A? hlle ‘?%%Ls 19Iilcated herein
albo‘Fﬁ’rormters suitable for use in various vertebrate

SY HcE¥Ein foechélé\f&slenm&m 20nd a&lptéqﬁmﬁyoﬁmﬁef-%%éo%d tﬁﬁé/ lasmid DNA
LTR, MPS SV40, metal | ot hi onei n pronot er, %NV

and |befterpsolutignn, Bhnse geotksrrpes diesie above) %rgﬁwefl psine r?wmem is NaCl, at a
condemednuxd&t\péeekea 3ALDEMMINGhd QEEkREYOIrbnd  SEHHMAI S,  and

essi ors, suc s pBR322 and pUC vectors and
t h hsmt&é ?’E\/Aa‘g \?é"si%"'t‘ﬁaé‘iinﬂgv ‘PREGHS8 %ff’%ﬁ\'/‘at‘i ‘gﬁ gresent invention may
be irDdni ighlatai fordm. Mg/ m@aieilml‘htedeu@actetﬁm odlaly3i0dnd puidfidatiores described herein,
or g spomaRl bt s San R adPeombse Faci 11 ¢ ati ng
r efgheycmasy @mprise q/p}mgm;:lecmdm gmcodmmsgo:lypepaded whereimeliei pelynucleotide may
& st | 69
be act?alngggrr) g%hsamt§Yg8 ugémk%qe %p @)fgdrr!}?eb{fta E@Mmklﬂlﬁ og‘%g‘n Qla}lﬁag 23 ent or a
origin, and may |nclude in addltlon to a gene
encodi ng a therapeutic protein, regulatory sequences
such as pronoters, enhancers, |ocus control regions,
sel ect abl e genes, polylinkers for insertion of the
transgene, | eader peptide sequences, introns,
pol yadenyl ati on signals, or conbinations thereof. The
sel ection of
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vectors, origins, and genetic elenents wll vary based

on requirenents and is well within the skill of
wowrkee®os n this art. Sel ectabl e markers may beCcT/@P2005/010881
exanpl es antibiotic resistance gene, e ., SupPhe tRNA,

the tetracycline, resistance gene, kanamycin
resi stance gene, puronycin rksistance gene, neonycin
resi stance gene, hygronycin resistance gene, and
t hym di ne, ki nase resi stance. The backbone of the
humgpy g%% #ndaig\PRETERIY SBKRY| ) 2pRIPHPEISSEAYREES 1de Bp yF‘fCéFQHﬂ‘:"*n‘t"%‘C}be inserted

withFRARBhsnAd DNAt be eﬂg@wmtohgm e{ﬁﬂ eerarOtdntairDéxold dnd intloft/as reflected

in I B9 BRI O L B et iy ARGy By B foslleotide can
enchh a:sjmfd vty w‘ rtoﬂypemﬂdi tuchag lwithowt glmiltatilfn arem{rmmagm@apnde or protein,

on e85, (e B Ol Bl YR g, aysmoptin, p-
globrre $ DLt reeegtohi GHRe opglmn enbigi-angiogenesiy factos racgrewety hotrmeone,ad li-antitrypsin,
I I ! l.
pher%ia(l)a?len@ﬁphlgxyggé &%s@?g f}{i’e{ng%rag\?glsé‘rlel}ﬁh@ r%n% %11 nlljt}: ron, Paeferably, the
plasmgldpNA pmwesea@iy@pcl@@@m@tdmé anpngineeresie fciop rsuch asa FGF gene (FGF-1 to

FGF%; oHGRINGF, IPHIPa sh PRNARRY (D Quisis e pagﬁereQal&gmap encodes a
|nvent|on Re resentative vectors i ncl but are

PO'YH?PE‘F*"F’ e Ry nugleqde F@Ze‘}SP%?sarﬁ'BNAWF‘F@’aV e alsiﬂ fagr\hﬂeft expression of a

targét rg@&db Jwhdle Bel ggrhecexﬁleﬁidﬁbﬁ asdesifablo\é. B, thagéRrof @rpathogen) or where the
leve{:? rob ast .G .owm ctor ty ef ul

T i AR B BB s SRSt s v
systénisCarel Stell &knthvis @fds ehc[uBAGID)exafipleyi RSV DER| MPSValL TR $W10| aéletallothionein

di. sea al , (J Vase. Surg., 2002,
pronip S R Ey Y G GAEER RS be Bt s 1 par ents v

unPisoidsdNA oty bickdeprdkasycgig endARgryatictviactprs,i and atpresgist vaptors, such as

\ X . . L.
PR3 AT ELRN S S ROERR, 1G] ARG Yol BALEE of reptcation
e.g..ipmkarypécortigims of tepligptiora methaalpMB1viad Colld, graaukarnedtie rosigigsioffyeplication,
suchaa§ tlIoEﬁchi &%%Q&ﬁ’i%ﬁlog W}Q%@ fﬁHg? It &nd ﬁlg}ﬁlngllﬁr&gllst(ﬁg SV40 ori).
br achi al exes pal ns assessnent and ul cer ea I Ng
havige Beahmay neludp A (fipmaasy essgaigm. bt wilbpreferalrbe of mammalian origin,

and hiA¢ 1RARE iRfaddMiACBiaddend BHEKRSa tﬂe%étﬁltdp?dﬁelﬁ’fre@ﬂ’dt&y sequences such as
resol ution of ul cer Size, %ng}ean [ Si on

Promi e PSRRI SEIORE OFHERe oS RO OGS e aserion ofth transgene,

1eadékqfepﬂidél s@@leh@s amednklglolyagdagiation digialsPéradMBinationy €etdoRThe selection of
sition as, defined herejn a

veerh oS i eberi S B TRO P Yo S SRR TR 50 ifim the skin of
workers inethis lp0.0Seldotablt hearkepymayPbcefoe exdbiples abtitgoticongosice pow, e.g., SupPhe

tRNﬂC?h%r g{dg.gcl ng Fel's]?taﬁ)gee e‘?ﬁ@t kangr}{fcrﬁ re%ﬂ;ta%c n%%ﬁQ%gég?W%@ce gene,

neorfx)e'cm egjstinge gemb.,éﬂygnoma@mtstame ges mddmamdmb kinasdiresistages. The backbone
RRS | Mf?tﬁ BigicT a beali h i

A o e T e

proker@etw) or Virel D , @ndrihet resyiting |piaseidcmey bﬁpmf@}i.anql\slsednetwn\@r or ex vivo

plasrg{dea‘age@rtleegapyse the plasnm d DNA conprises a
nucl eoti de encodi ng an i nmuni zi ng pepti de and

be tREEEPla PlaamIINANG atth sraditiqnie opsia SEFPliFANOR it F bR PR @g&l plasmid
whmmrn@\degtasedalncosmalctaﬂldhnaﬁpmnuraqmmu 8428 i9TusddU MR Ses@ting high copy

ni mal s, ther .genper at.i effective | nity agaj nst .
rum el DAy RI0T o et B ool PRA” b1vA, SBlar roreins and
co-farots, ahprovea pdasmnilt yi¢ldinamd facdlithtes. eabior ddvirstedam punificgloasAtcdrdingly, any
plas%ﬁf\eﬁ%g 1?1 l?snp%?ct?“m torfﬁé/ mplgntlon eﬁe f?sen%% V&St rPrleC%leg %ut are not
eat nhance nogenicrty certarn vira
proteins, and cancer - speC|f|c antlgens that normally
elicit a poor imune response. They are useful for the
i nduction of the induction of cytotoxic T cel
I muni ty agai nst poorly immnogenic viral proteins
fromthe Herpes viruses, non-A, non-B hepatitis, and
HI V.
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The plasm d DNA may encode i mmunity-conferring
pol ypepti des, which can act as endogenous i nmunogens

wo eoopoeeke a hunoral or cellular response, orPODEPR008010881
still for an antibody. In this regard, the term
"anti body" enconpasses whol e i nmunogl obul i n of any
class, chineric antibodies artd hybrid anti bodies wth-
dual or nultiple antigen or epitope specificities and
fragnents, such as F(ab)2, Fab', Fab and the |i

limifef] &9 h'aﬁlﬁﬁl* RipBPRANYE nrérﬁ plasmud gnsoging pr, acigic \K»bﬂhlaﬁt Gigquth Factor or

Flbrmmm G&gvtlQFactcﬁlgi pe D QEGF- mg&ﬁﬂ ?&J ttégta{gq;sn@ﬁs \slumtd stage peripheral arterial
rag S0; Ca nti | rot el ns
occlp T RADR) &b SEFOET S HebERF fEADY (BPeiRefh ! Vase. S,
2002 BS \$: QOQ&BﬁieﬁcnéesﬁMSGQéhe(nt Méth Qﬁmtdﬁﬁttucﬁ)lfle whll-sfdge BAB with pain at rest
or txs%ue ne(v,rosé] ChavJ) gr atnﬁtgac bl¥C ael‘la:i{ljg% aﬂe lwth mcreaSm sm%lf: or répeated doses of
NVYW mtws@rémarthlahnandacﬁd@/ Vlaagus tp@raused smdl pﬂrmhsmlemm iokyy pressure,
I
ankl(e) EndZt!o%] b'rﬁcélfq) EndlevLL gﬁﬁﬁé %Eégé'ﬁeﬁlﬁhbﬁgﬁ S%@M%{&J %Eénr})gbesé tlly dassessed. A
significany|incregsg erl@ach@umde@mtecgm@)n(ofg:gg) resqytjonjod gllcglt siggh and an improved
perfggl&ta?t@mwFGﬂadzﬁ%tl%% Al 98 dbsed Nakatani et al.
cit., 805-810 (1989). The antlbod&aln turn
wou’rce%rsé@g o gnatheg PEEEUthe Preset deventignoprovides jihea cqgyposition as defined

hereit 4b3VdBr e S/ mBG6d S¥MfehiBRMt (8 HOMBAPBRY oMirfial %o&}aﬁyhﬁ&%i’ Preferably,
Alternatlvelxétthe encoded .anti bodi es

C
the cmposifiof %{:‘Vﬁl 't Psesa ’é§e“(‘8'hf9"ba&8|aé§qlﬁw&?m5ﬁ’ ARFoging ap angiogenic
genmﬂth@mﬁ 6SYEGISfathél$ Earithecebatnienr of&Xrﬂmpaiseularl disedde Suchfpaitipheral ischemia,

peri "F?él aléF{baZg“isg%uss S"g@’? h?%% &’ng AR M & Zgﬁv. i grlnfasgg)eaa“d intermittent

claulingtiouii@dal , thereby to ameliorate or prevent
P:ts%o !ri]rg)%e‘r: ?refgrpeladhste{ g}ges eﬁﬁ ft)ﬁke go rlts& Qnﬁiﬁ%]ﬂqugo%de encoding an
immghhigiag peptide haed amypsised on aaléhiér@pm@,e tTdJe tplrﬁeerp riesein sy provides a
comg{klr{ﬁ)nbfﬁr @anmoﬁtcﬁ' rrﬁ%af\sn&oamgfg qﬁer&fy é’e’ﬂérgrtﬁ{gs effe@tl\)@ 1Yrgnumty agamst
[ ow n plasmd DNA to be deli'vered to various
infegtiops ggegtp mﬁ@dl%qnﬁmelllﬁgquusqsn@dbpéﬁorg@almg dumaqs celdy jlmeffect, the plasmid

DN}? rsﬁbl@acanH&ﬁbonhﬂla\j'Qfe’us&pbseBNA \QEcu‘ie@ té gﬁa@}eér{hﬁnc@fthet fnunogenicity of
Del ivery of the ynucl eot i directly in

od.
certp iga |P?“i5'|‘*5e?’“é‘r°é’&ﬂe§75p€8ﬁ‘t‘ RieL et ey, s or kg response. They
are lllstuEfbtr the Mg uEidys ol the G0 &ioh QF cR¥BKIP Tell iHhrBuniiey agdit pdorls ktgﬁiunogemc
n i,njectian syrln € Of .,a Vacci un to provi ae

viral et R AR DB OR et Al Eed B ot f et ¢ he

gemhefpjﬁsnﬁm DA | ;e ebmdagnmmunrty}dmf@dng rpbkype:pehéss wmcht kan act as
endo%?dug 1mmun\§\)?elnf¥ ] agvol(cg % Iélgngoera or %eZI’ulap 2hofs e%)%pg qqtsfchl nxﬁséih ??err]%l rz%uétibody. In
this saﬂst‘detm tsym { dngbalyt cmbmmgiiels whale lrpaum&lavyslm ofdpyiviasst chimgric antibodies
and lh%ﬁﬂhﬁlﬁbm \ﬂﬁydulp&s&uﬂt:%ir Qﬁt )g%lql Fjeﬁﬁ)%)ﬁ gpeEl(ﬁmb tclmfefragmenté such as

nce |1 mmni zatl on resent
F(abpinKalt Ba¥l endcioenpiss| 1ﬂ¢1@d1ng1’axbnl§efrqg@em8félrso \r%ﬁl}@%a‘tl ®nthe meaning of

"antBPG" N cc\H;JgHt%@%f siith @a%n% a‘ﬂ@%ﬁkﬁlfédtﬁtlé&%ﬁdulngafn%ﬁtns (single chain
viral inf ectl1 ons, such for exa atitis

antihqdigs)aasodescsibed rfer s¥amplfe 'wr%egtemm% 632 é&*}f) onip o8 “t*}‘Fé‘ are hereby
incoWjofattd thyS refiddénidd)ATRE( plabthidaDRAl wn@hsmg R polynudledtiié \éedlﬁg for variable

regl%P ggzgﬁal(nltl Tpan 6Hse§,r&{2r?<ﬁf rrbodg dn ﬂglego gstrtthg gaet%odotlogy relating to
obtatrﬁ@&hﬁiﬁ)ﬂy embdlﬁ@bol@ualmndds sce ¥ ettab Naning BEIeS44F56 (1989); Gillies et al,,

u f [0
BlOtCC%P ‘%IZJr?t éOSE g%@a ¢ g) angﬁpag%}%% ete Al e%c Rt %@a& 03%? f'é"he %n'ilgod& iftumn would
actlvatlon mar ker . Plasnlds DNA ( pDNA) that are
formul ated for long term storage according to the
present invention are usually produced in bacteri al
cells which are then subject to lysis in order to
rel ease the cellular contents fromwhich the pDNA is
i solated. This process generally involves three steps
conprising cell resuspension, cells |lysis,
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neutralization and precipitation of host contam nants.

Cell resuspension normally utilizes manual stirring or
w@20vmegrevs c stirrer, and a honogeni zer or i nmpePCEEP2005/010881

m xer to resuspend cells in the resuspension buffer.

Cell lysis may be carried out by manual swirling or

magnetic stirring in order tkd m x the resuspended

cells with lysis solution, consisting of |ysozyne or

diluted al kali (base) such as for exanpl e al kal j ne or
exerh gtHLIeHR sléssh é?ree’ramd&c?y Sinding &t %ﬁf@@nf@%ﬁft ASPCifes yithg pathogen.
Altetfagval, Xhdl E&o@éd £rmﬁﬁﬁlése¢§ﬁaj’ea&dﬁfl@lo@§i9 ahfibaliRg@r(@&bodies that bind other

anti C%H%taééz:sc:? ﬁ%)%glp& nﬂ? g%t ﬁ%aé 359,{8025%5 o gﬁéﬂ%ﬂﬁ %ptlbodxes could

bindaeldiegknbws degﬁage aktiddiesnfn & heatbddidividual, thtrSl;yetmsaMLoraTd’ler prevent
u [ Zatl on and reCI at |
pathﬂ@%lf&g concfl fons rallsasH?gte& Y_Vqs 2 Immune respon: Se%bpn g corﬁext oi‘ an autoimmune

disemer mal | y m xed with a cold neutralization soI utlon by

gepIthL @or@rmfsﬁll)ﬁ %oﬁfn ‘?@&E‘ S}eke%t ?Ci%)’ t'h[fj, &gagb%lsqgédjfnfo\/huml% or animals in

ysate oresetti g
vivof gltowing the plasniié Dériatde Id%itVPfG‘ih togyarioysreelds qfithezaningah bedy, inrlgéing muscle,

skmnﬂjaﬂclﬂhérllvé’)‘eép@% d?%@xgp,@l@@khe% Bast Wf@l{eeﬁol}ﬁucl&ﬂges directly in

her host nol ecul es. When cell lysis |s erformed
vwous Pritgrably 29 thy fedls of mutclean skin.dpjectipasrpaybe dong far ¢xampla dntepuscle or skin
usin@ak h‘uécﬁ&%ﬁ RRdadchRTub & ﬂré\ddeadffeah@ hmiR24%6n bNthaBubject. In effect,
AT AT R R RN ——
the Ar@igsti, Mgl bd)profilseed hindl plesented ltdthis Orimuet dystRNAyaISe fidm@alneailwlar pathways.
and sodi um

Ay By B hine R e b Sl s g T BRgade

di §90¢xampkg thhwesryttmmalsmle stablroorapoeitioNm@}-bgrased foabvdcyination against
v1ruge§ noz? 0 i \gs&ﬁ‘ﬁe %ﬁtﬂgtre lFll alﬁfggg)g% %g&nagﬁg}%arﬁ@otl-ﬁgﬁms B, HIV and
men&gmﬁéghﬁ Hetpss, vigDBpaupt whate ey mpidtained Imtrd@,eﬂiplnaéy & an inactive or
partigfl)e thlpé Fo?ﬁleﬂaM(h @‘M %pé“x&\%f%ﬁr&k@ﬁtqg\%hﬁ&n%gm&r%} -used for the

| nport ant for both to neutralize
treammfuaeéﬂaﬂqnh digeped t‘?rﬁ‘l’ﬁ‘?‘ﬁ?@lﬂéﬁ Gelplaraimnung resense tfr & protein specific to the

man@ﬁaasmtéi an :Sllrc%gee,afatf&al,anﬁg%wMaég%bmaﬂk& applied to
renopve rem&lt ates,. thus abt ai nlngéal m

pl é’é%ﬁinulé P e formplated forlong, e sfopage 3Facxfinenfo the present
invehtydhl doe issialpeprbduceteidl badiéhiaC s which aRfthdiil sxbjBd t@llysis HPEA&to Felease the
of bachal cells wth an f:]dal kal i ne lysis solution.
cellufgy contentsfrqmy which e BDE R 89'YF - consi sts of a det er gent,

€. CThis PrALdss! r@eda@l@cydvo&w fiiate s(eﬁm))mpmsmgl Y&pe rEJngaensmn cells lysis,

terital cells. anqlr rel ease intracel | ul a
neutﬁifaé ion e?pd pé&ﬁﬂ)ltg{th)n st conéanbnantssgglﬁ ﬁ?ﬁ%'&sﬂ%&??ﬁ'@a”% Btlllzes manual
snrrﬁhgrtatmrnmghdme qoitred, eind s amﬂoganl@drecbrCmﬂJeildﬂSmﬁér tdeesapkrds cells in the
arly gDNA and RNA). As the cells are |ysed

arti.c
resuaya’s (f"hbu BNA i s denatured, the viscosi ty of the
solGetlilpsis may bs caj'rlatmttlhyaharyal sifilieg od enagretic atinriog in arder to mix the
LAl [ , t at 0 )
resu@hdty 3P b 1A R coRLRE SENTOANE @ Sl (B buch as for
exampde atkalingt 9rapetastium iaedteis CKQAPIaNd detpegenisniien rhalgrmrfh% n@fture at room

temstFRife (2028 A0GERCRIsTuSY M B tcY R Pedidd LS BN &S r{nh@@s to complete lysis.
precipitate as floes, entra ppl ng proteins, lip

nd
RN fifoplst generly addqdqte degrade s thenbacterial § ‘FSPEth?@cSWe third stage is
neutfalibAtiah endBpredipi@ti @ MioltabMEmin&d. LydattOrohyViry séddfd RidetiChdihally mixed

with\(,\nap%ogds%?;hgl%n’ sloﬁlﬂ?régom ﬁ%g\QWn?g:R)? : \é\rr%ng:sthglgg fc’o e%dil? lall\elﬁysate before
reassociate nornmally to reformthe initial plasmd,
whi ch remains in solution. These chem cal steps may be
suitable for lysing cells on a snall scale or snall
vol unmes of bacterial fernentations of |ess than five
liters, but the increase in viscosity may render |arge
scal e
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- setting igricecfon{Oz0rmainyigyto iR e denraien RdFerPERS™

processing nore difficult. The lysis technique may be

conducted in batch node, Le 3 where the different
waoloah2oes are m xed by sequentially addi ng t hBECT/EP2005/010881

solutions to vessels or tanks. After the solution

contai ning the cell suspension has been m xed with the

| ysis solution, the viscoelastic alkaline |ysate is

m xed with the neutralization solution. Cbntinuously

m xing various cell-lysis solutions using ries

g{u@h molecular weight

chrofREHA DNAQKdst Sroteins, ladd MWe Rodt Alo@eul&C al e pl asm d
prqoducti ed. Accordln se meth

s te epvispged According Lo | ese mothods, . .
a cEen € ﬁ%ﬁéﬁ BHIOEBTUL TN VAR ™S & )} § RSB 2H?I 8rﬁ
lysogyn@ hld hidnt tiled asdbyutalddietint 0 aPproprédtd bnffér X@r20 t6146 skapaésdforming an

tl t t t
w30t MR v a5k B B B o o
maiicaeoiradt. et a mixed xdution PiNa@B land sodiunt dmibcytsxlfatts (SDI9) & added for the
. j t o
S B, SO R PEECATO A G Bas s pri
degrades [RINfes and SIUY acts tblCkmpltfmrhemmbhe@atamésd@halrfg@pteme‘il@ceﬁﬁ@ly, SDS-
prot?lhl %&ﬁﬂé@ﬁd Qal de%n@ﬁr@ pltdaﬂﬂa?éd t;y%dc?lgg 9 9&%51uﬁloiclet9t\é\”(ﬂ-g4 8F lak this time,

sis in heat exchan e exit streamis
pH §ulmperéc"tné cﬁort b?t*e for proralize Y %ﬂrbéi?g in sgith eaninyletieh axg toerenature plasmid.
ThefeSftr rderﬁtHﬂDl%iIAioﬁlih a@b'liddﬁ&re%l'&the blla@p&@is | tH&s&ibtadﬂkgrdnﬁmQﬁldsmlds DNA in
genomi ¢ are precipitated, leaving the plasm d DNA
“m?%mWhe supernatant. A preferred nethod for continuous
al kéaiehﬁtevelyy Slkﬂmeﬂysis hepebfatiiedrahditonsiets bf ﬁﬁ&fg&l’kﬁi;ﬁﬁhlon of bacterial cells

par ul ar | cal e . i.s descri inth
it et e 5 1 B e el Rl B G pESesbdint 15, soium dodecy
sulfates(SlDSO;w yer the xdtebial celsfand eivase. theThureselpﬂaeﬁrateneldandmh higali, e.g., sodium
hydroxxgg ? e%gtullel?l? ;J%]té)l Jﬁ%’(ﬁx g@é;%c? Xle E«ﬂﬁ éﬁlart? g@g%gﬁlﬁlﬁég é). As the
cellsd@m |lysgd @k thegDSA ap slerpvaedp rd@wl@gsty\mft the aolntgqnonses dramatlcally After
denaﬁ’lﬂ’é(tﬁ)gt Qnga%dllcnsolu'u@ﬁ tﬁﬁg%éélﬁm acfetgtre({ﬁﬁutlod_ 13? Gsegdgéc?to it ze the sodium
yi e [lasm d ared usi ng
hydregide, armu@ner@nﬁ@retw of @sﬁw AR sT ha alfragieeﬂtw| g@Né‘f repsgaciate randomly
and $6¥hl &tmsqtiat Ip&cfpu&& Beflod e&%ﬁpphrgdpr&sihﬁ I1iBids,ARd dthb# firleic acids. The

step host cells are inoculated, |e_. transf or med W th
POtaéS“BI‘ &4hiof defgaylaulfatg rfdﬁ?e?f?‘i‘%?ateér i Re p‘ﬂ‘%éh?: @ratednsy g which it is

assoSTatE@akBQ 100t Brals adfe;s)m Mpladniid MNA)B intEehihed @12 te@hNétheg, reassociate

ant tracycline. Single colonies
norrpily i kg e R il HROH B Bach i nt o 20 1 L8
rredlhesm cheripd! ereps eyl bl’NBlIl‘ﬁblb m ey aghls ioatacsmatitstddé ot snall volumes of
bact?rlla fci(rmgrﬁl I e P% %Is,]ssﬁggna% th EO l}!ﬁesmgltea?s%t.}h 8ECE(§SI enmgey der large scale
mmxnc@buhnhﬂEGMe of these cultures was then used to
in I S
g‘ﬂE I}E lqg(%gngueg}rna)ﬂ)e T n%[ndtéflﬁnl'bgtcﬁf%d?g]v% %gltg}eg Og;ft%@g' ddlutions are
le@dU aemwilwyaid@h&wp refutiqng theesssls oamanky s Aflertthe solusien centaining the cell
suspef¥dnthat- béeh! RROBYRY thfellf)%?sks%lun@fn GhedViQWEastt 2R GysaRds %@)Qd with the
rpomin a shaking i ncubator and used to i nocul ate the
fwmﬁ@?ﬁ@ﬁﬁ@ﬁ”ﬂessel when in nidexponential phase, after 5
hOonStxrﬁnBﬁ’sl)B:hlxaig vﬂﬂﬁ@@elmy’sl@ﬁolﬁloﬁd’ldsﬁr{‘g a seliétof @t@dnd mxxers may be used as

cultures pcu at
atergghie 1 TR R CBrTulad oM ol T IR Pl o, envisaged.
Accbrdmgms ﬂle&n’dethmlls | sScedl rsesplexlislcﬁxsphmﬁﬂﬁndad cegljFl;ZdMgfsolunom ard @imultaneously
addeﬁ‘retf)haga%c mlxerbgﬁg n%ﬁ%otc%l\ délollf%Oﬂ Qha?g sqhe drns 4 t1c mgierf’ gr}d aC})rempltatmg
fernentatlon Batch fernentation all ows the gr ow h
rate to be controlled through manipul ati on of the
growt h tenperature and the carbon source used. As used
herein, the term"batch fernentation"” is a cel

cul ture
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process by which all the nutrients required for cel

grow h and for production of plasmd contained in the
w@iobewos cel ls are in the vessel in great exCEBSHEEPBRU®OI08S1

as for exanple up to 10-fold excess concentrations of -

nutrients, at the tinme of inoculation, thereby

obviating the need to nake ak®ditions to the sterile

vessel after the post-sterilization additions and t he

need for conpl ex feeding nodels and str i es.
SOIUB‘%?( 3¢ thgp avnugtﬂgowa?ﬂdpq }oeassesqndysg)gg mixeps (I %ls ‘Jt}?ntthaé exnts this second
mix&@b@iind el prdeTpiested ilyshe dnd ﬁl&i’ﬁlcﬁ Othér doatsnubws rhdden@dysivig)cellninclude use

iter thu rOV|d| ugnt i s, of .

of siiguiipueia! RiEER o B pPEotFagTLe et 8 oRLs Fonoving co
lysisalnSthe e pdxetnmgr, eﬂie Wkt htréﬂfﬂmnsuhmtsm ké aitter (contiphdus fldwi o batch-wise
cent?@fgwﬂ t%grtmgo\%mfhstg eIlJulgr %:%ﬂsl‘. %nd%quéo:rﬁg ?RIA are éremé\haieﬁ plgstlv;i:rrg the plasmid
DN& @lthe gpowstint.r ate i s controlled by the addi tion of

nut s n i

RSy I S LR gy
a large boaleriedgseriRed sthe intaptiensl paient gitdination P 85/02638 brithich) is ingorporated
by rQYre&%rﬁfn%&rk%né@ﬂétﬁdﬁ%@@eﬁ@q}lé ﬁr@é’lénsodcauﬁ@ ﬁ)?‘h@lvlsE&?asﬁ@prB&ﬁies of the

culture uri ng fermentation. Fed-batch ernentati on
fluidscapd il Higart oroeh BvPlMgrofring (nixiag iHeps apdhroyidss) with pais adyantage in

llmlﬁ@%ﬁ&r Bork¥ks. ?["hf@rrefobd ﬁi{gﬂsjﬁldto'ﬁ pAstlia DA thar HEE;ﬁ’épaxlfeﬂ Qding the scalable method
(0] er ntarl on SS, an ar rates
of e nya aRatapes Bhes i eeth B HERDRr R B0’ L

pr epar fikt sidp. holsioomwe mo@ﬁlhted zvodramnfesnedfvmm eplasmid ®N130atLe,xponential

grovﬁgiphdﬁe tc%llégagg g‘t:[r%]\; ‘?c% glgtgs nitamm gg nedit (ﬁ] 0n(i:r\%sasnearltlblotlc such as
tetradgtie) dSingje @nlobibe ﬁsmatle plfite tdne tl@qumpqmustd edeh ghtoy20 ml LB medium
sup Qﬁen&g%ﬁl tmet %Igro QE gmb?o@ig teftl%g/ Pﬁet 1?1 ;;E?a‘?é H Plastlc Er}enmeyer flasks

ernenta |on e appro rla or t e pro 1on O
and [gioyin foel3-1abkovss aty37¢G in @rshaking inqukated. Lae 9§é@$ef quitungs aqihgn used to

moc}{l'aélﬁo ﬂﬁ%f ?tl:rlllQWBr}ﬁJdYLﬁrﬂupgtemEHtmn hi ?U@?I@nﬂ‘@krj fasRd iThis wab grown at

exponenti al . fernentation uses
37°Cgmsié9% emop aghafing inspbains 2ed wed Bénpeulaig e L Frgnmeyer flasks, and grown at
30 °C&hER00 &fnl A éh%klf) Fhelibhtd? Ah& DseBRE fhobidté khet fBrgnehidt dse¥l when in mid-
car bon substr Iucos%;eéﬁéﬁxhausted This point is
expngRtRhPhase: aftes ¢ %Hé?]a akan QY60 dY8nfirmed by gl ucose
analoyisdedl colturés #hanfcelaticakaed wellRiinaih ellleyarﬁfﬁeﬁe’raltyh hé’st cells are grown

.eyent. Th revi ou rimed
untllst¥%yr &e%c&aléhﬁjorﬁﬁﬁﬁndfcg%{segf dn 8‘8{"@}‘?&(? i;l ogg’errrgpge}ve a large quantity of
plasaiey DN&JT o d)mnﬁ?lmeltl&ﬂsmeﬁ bea:inplo&Bi oengich 3 fed8&cH BSintation.

19 r ef

L9l iR Lo e B raté 21 B ptpoqufﬁhgogltgg%g@ﬁ%%mg fhe growth
tempeheduré ergidhpératon S@Ufr CQE!JSCdeS bmddlhremr the ¢ "bateh feimentation jissd cell culture
proc@gtbg thPJhOA‘FIQ%Snutx"f)enﬁq aﬁr&hf pkélpérb{wﬁ%ﬂ@ ﬁﬁ“pf(ﬁﬁétfaﬂ opf)lasmxd contained in

trate I's consune gr ow ng heir

the gelsureduealls pescinf the ygpsslvith gieat @xcesga Heh s af°'r aﬁntpler pBdo j1f-fold excess

condeatiBhsTRESicht8 \uBIng tidk 0@ Inobulioh| tRdrét) bbvidt thdhdell Eemake additions to
cannot %YOMIat this rate |ndef|n|tely

the sferle Neppd el ho oSty 2t et adbipprst wy tb?:fl@g £ @ntpiexaﬁ:edmg models and
stratedi&! Iﬁﬁﬁftﬁﬁlbﬂﬁe FRcthtiRObOGYst bigiattdn fRe eaemedrih enriched from 5 g/l (as in LB
medisn) LGV e g SRS P10 TN prevrors. The
medihvis Ad@supflB@&hted wWith aadmodivmcsnifite (SugElgl whioky aatd dshisbwcegpfovgiammie nitrogen.

t he nodel calculates the tinme-based feed rate of the

gromh-limting carbon substrate, w thout the need for

f eedback control, to give a fed-batch phase of growth

at a set by the operator. This is chosen at a | evel

whi ch does not cause the build up of inhibitory

catabolites and is sufficient to give high bionass.

The additions of precursors (organic nitrogen in the

form of amroni um sul fate) during the feeding process

in fed-batch fernentation are designed to prevent

deleterlous effects on plasn1d quallty lel-knomn

o, o o
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cells containing plasm d may be used. This process is
described inter alia in the International publication

w0802 PA658. The particul ar heat exchanger coPST/BP®AS/010881
of a 10 ft. x 0.25 inch O D. stainless steel tube

shaped into a coil. The coil is conpletely imersed
into a constant high tenperat9ure water bath. The
hol d-up volume of the coil is about 50 nL.

Ther npcoupl es and a thernoneter were used to neas

e .
t h\TPHFiYPang femptatioan dpdibalphe§rmegtiion B Withethe &l pprowth rate s
contkdHEP 8Y &Iethrdﬂltlo?] Gﬁﬂﬁﬁéh nksvig | the quifth@ duringl et grSMhe ABuked herein, "fed-batch
to the ting col| Si.Nn
femBEREN 4FPF 00 LY WAL R FRCB L B g bR 1 Eargled by carctlly
mon&&leﬂ aﬂdihhr& 60inetadblidesi & tH’eemlmﬁ:ntwrirfgugﬁdemamoa Beicharshnfermentation
acco&%?ﬁ qugt £n grhngerr?-l{%y | asén]tgrle% }:hczia Bxlgfl)er bloma]ss tliladl batch farmentatlon
Examples ofeﬂ:rh@utatcufn gncmessfanct atenmhryaancs)ofcfeerdgadﬂmom ire dgsexilsd rlvt:low fora 50 L

prepaﬂM?PtI-io%ver Agtﬁeg rvgﬁtnts &klgpluiﬁlLs s08Y o %@1?&3%0 & also may be

I'C mMXers in ser descri bed
procgssebesingoha exschplany @f:Chrat?y dpsgfﬂeqdéaqk@er) depgnding et the seaiq of the equipment.

Highl) ¥&HchddWatch YRbifigh dnl &dich el Fttean@idnk btapsth a'tecfor the production
m xer and for precipitating the cell |ysate t

of high cgjhdpngity gpftre %rmlﬁw%éc plawnd yigld apd %lloﬁVéPﬁvéft avggh biomass while
still e EApaskntifrgréwts. Heg-bht0le fee@értatioh usds gtuaostehﬁ gryeérhload @darbon source. The

f md di
ferneaa B 11 bAGRots AP B0 SSOGEAF (SL-5EE Fyresg: Ths point i

: notea (b;atalsndd@m sibeyin DG el doﬁﬁﬂmlem &y lgb‘ubdssg aﬁdh;&s&ifatsmﬁplé’ftakaf infiediately after

this 8ve8 t e{ﬁougtyl?tglm%? Enﬁcz grpgrag hﬁg n saanf: oy egﬁunénnrate is determined by a

modplrdeuqul ftoat Cwoless eSeali ¢Bl®lng: 3811682- 1096 1981)stheiwhdle bf whicht ik éncorporated by
O d I

refellgﬁcterhgrq 3%eer§d§PE ggs e%ﬂ&d %%’cﬁn&é J})Hlélnog rtltéqgesd%g%g totl ? Wg-bgtﬁh process. In

the imitial bﬂmheggrem x epn-iohibigory eengeriraerf ¢fi substiate i eonaurhagvbytdslls growing at

thelrpﬁ‘@&ﬁ&ﬁ %ﬁecfffc %r&ﬁh R4E Sg%ﬁ é pa\bﬁlnrtléeQH 'the"_t%magg( avol gﬂerl ifdculation. The

t he purpose o Sln the static m xer wou
cultyge eanngt grayneas ghisrate @W@f“ﬁtem“%W tmplan%qt@g pirexig ﬁ)@@@(ﬂltes (FICSChIO etal.,

"FerfehRMI TebhridB g Sk ?@c&rl’b%ahﬁ’lﬁicﬂﬁ)rg%ﬁ’ilsﬁﬂli ' ﬁﬂB@f&QmBmgy Gad.IEB 1. Rhem
is O ﬂe subject cells_ dur

|
and :?gégeaéavl{’?‘ﬁ%’%agﬁcﬁh‘éef}?ﬂ%&é%e schy pighl 2 i 410 8% Hirallow continued

logafithii@giowé) thetr@ddd dalchieded Gl tifd-bdded e ribi ofhhe groSaslimitag carbon

liquids to co i ont act th on ther in _an
subsie iy B, ST Rk o foies 3 o SR s o O e  set by the
opertatog @htse‘x chosenaat tau«s\teu{ybmm déds oL calzsthe pwitelflmrcrfenlnmmmhbolutes and is
sufﬁ?ﬁ%(tl)tﬁ glé«% E?lrgl? Elg‘l\PVLstSL%l% ggc}itiq%ggﬂéric%gsor% 2:%r eﬁléél}g@%hn nqge form of ammonium
sulfate) dhming tbenfeg_dimgprgqegun éedbpichferherdation hr(gtdgs@gned me\{eytgbbtenous effects

iSudig@l ution 2 in Figure 1); and (b) a neans for
Onpﬁghiﬁgrﬁ$IOM/to permt incubating a m xture fornmed in

( a)Vslirnwnidysis dsgiodninithe artigeledstfpromramplpcffoni-througiehast lysis plmicrobial

cellsf Eﬁnmﬂlng Pladrl 11‘121?03@ ufddO Mhis NRod@RARSIGibed Wb bﬁ‘d’”in meolﬂtematlonal
| am nar flow Additionally

publlrfg{/onc%ﬁﬁépg@ al AU a1t HrRes %P“f‘ﬁ?dr%faslglﬂtﬁ‘pgﬁ lqcthD stainless

steeln @b shageld @6 afcblﬁ Tlhy $d)1l’1@ co@pleelyammesed iatd Debnant mnglﬁltghp’eﬁture water

pathy e TRRE IR ol & L L Bptsad e S rermattntd e Py e used to

meaﬁmmednlstodnd_tdxm nemp'Ehmses fral the x«arep Ibeth téd‘rpeeaupe oegsslvalayThe product
strea(bn%s l'}')r%n%gtledtn igtolttﬁeg Le%é (%llau%{nﬁ %an éalrt{l( eniqael‘ ic u [ ?lﬂorrlg I’turt]nng Cell

the nmeans for turbulent flow, and (b) neutraI|2|ng t he
al kal i ne Iysing solution by adding an acidic sol ution.
This process is using T tubes for mxing the cel
suspension (solution 1) and the al kaline solution
(solution 2) uniformy and very rapidly before the

vi scoel astic fluid appears, thereby providing a ngjor
advantage in limting shear forces. T tubes have
generally small diameter tubing, usually with a
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di aneter inferior to 1cm preferably of around 2 and 8

mm and nore preferably of around 6mm in order to
WO pweez9e8 cont act tine of mxed fluids, but thetT/RRi0h®C10881

does not nmake use of m xing i nduced by passage through

the tube. Table 1 herein bel ow shows variation of

paraneters Bla, Blb, B2 of t2®e neans for turbul ent

flow, |am nar flow, and tur bul ent fl ow, respect ively,

and their_corresponding flow rates_$S| and S3 a§ )
lysatalegnﬁﬁdélgpéﬁl apd 1p:|l'§a ,cfg)trifugegbxp & BeckpgpJ- ’3} %@g@mﬁl&&ge dpr glagfication. After
centffugAion,Othe pR3rME IDNA Wal fbe pulR&l ushi§ttRafet@dd af gurifiéftioiAccording to the

rmts dispersion of the cells into the lysis

presg'Bfr’tX‘f’It‘B?r Accordi ngly, the nechanical stress on the

fl wndﬁnatwa akll passndyhnakd gbe bﬂmatib ukiesgs irSseQése ab |dyscribadLio 8)4097/23601

tir

(mc% ngtf:c[ herem l())yt r\é\ﬁkencet),.laﬁirst SH atic m1Xf:r ) l?'sn&% tli\e ce’lls ﬁ\{glﬁ]h a l?}/st static mixer and
for prexénithtirg thfncedi\lmate dhagh e secerﬁd‘ static emxey map be Iuszdsae em mlckmatlmmethod for

: lysu{g%é c%W’pnérj th e rﬁemotci o% Fleﬂngggﬂc&h@ BNAYa%EorEm%&) the prgseBt mveﬁtlon Large

coelastic propert m Xin
volugiesof] celdyi canbe aqntlx slecontgnugushyiysed fri- lmeelﬁmg the ﬁta&@mtxr%ra%@ that other static

mixG0 pl@ce-dr irf- HIQ:QO h&or\ﬂ;\lﬁlﬁg ofh@rrfuﬁ'@tﬁl')sr%gch s RButloRlabd FHeci dMaﬁém Quitable static
I's only noderate ui d becones rapi

mixepy weBbInAS ethod-f dhey RegsaRy "i"ﬁmlf’a JRclude AR quyslv detice igfped to in the
art af b oM@ rﬁdﬁoﬁlbb@ nlixdp Of a [ER&tE suFRdidnt & allUiNtherwocfe@S:UJ)fttﬁe prébent invention.

For | {Sr’ljlyl%,(tg{ @gg o€ ﬁgg'{él}\%ge B’ftLet %321% Eﬁgelg lm%agr;ldeg?tg ﬁéveef ength ve}plch would
provItE \¢hdugh canddct e bdt.»y&h %eﬂmgbelumm/dndﬁd cbllnsttﬁ StCMe pha;sesbf the subject

cellsccg.lpp%g)ﬁ.gﬁgfl tf-nfgu%}) t%F )?N)I{eé ag]OL&attl?'l gtatéc % jxers ncgmralln an mtgmalshe?lcal structure

whidieaatuwaligads totomeinlcenta:t aih o, anoxhusm agppaosirg rotatigphlaftogecausing the
r Y/ that results in a viscoelastic
hqwfiTto "g’?%ﬁ%%r%?itugﬁ[éﬁtﬁo "aneters of the tubes nmkes it
poMnsbprefetrgi mefépd phéevweédsceﬁflyaimw@rismabh asans, forurtivient flow to
raplcﬁy ?l‘ri'Plalceli:j ELEP&ESE (stol-ﬁkﬂgn § E’rln "I}) B))Wlmga écﬁuti'oﬂ %a?%@sdcl:ellgr h‘;'o%hon 2 in

he con rati on used hase . rge
Flgueﬁ h)sré’l?‘b{'b) taub@n( Blrkiamm@rhf@“quﬁglt Q@HEP“P& Gs’“‘f‘h‘ée foraedy in (a) without

subs&w.ﬂ §%ﬁmbn§ wh&EiH SR Gnixthidi Sred irf (AN W Ho3IHE @tdn®for ﬁﬂﬁiléﬁ}/ﬁ&w into the
ase || Preferred m xer used is the one call

mealm for éagnnaaé [ﬂo(‘f't é&dlltlﬁnaiﬂy,gtll}}semg cogw:fls%ﬁanssﬁqéﬂ%ngj%\g?l@esolunon that
neutfifi¥es &ﬂeﬂﬁku@&oh&ﬁ@ﬂ(sél@tldﬂl’mﬁ Fij@redi), Sypefesi tﬂé’lm&furé ineutarl kn (b) flows from

sus ion ccord to.th presen ve 0
the ARIGT BB (1 PHENT S8 ST A o Ion eyl ST proces
maySJelustl to ﬁso[hteqﬂmmtcBIDNAlfrorremw yonpnisiog:t (Alemixingahd s w_ys s alkali lysing
solué' on 1Httﬂ(§ meaE;J]foP uleﬁpﬁchvs) & P(ﬂ%ﬁ %%uﬁrgﬂdllgstgée ?gﬁ%ﬁ ﬁys%g%@%t?oglfbg adding an
amdmfsoltnlmse orifices may be around 0.5 nmto 2 mm and

P GhERRk% {g‘t&EiH% Tltugép foP pdioli 0 Q:El'l g géﬁsioﬁ rzsoqiﬁi%h G %qd the alkaline

The mi'xture t exits m xer hr ou

solutign (sqhetion 2ol and ﬁrwplélypﬁfor@he ‘ascgﬁéinp ﬂPldr?épﬁ}ﬁ€§r‘ih@bey providing
a ma?&fad@%gg in %m{i_’tlr%e;,ﬁf)ar fofeE (it hR g&erdilhemall @E‘iﬁ&t&ftulﬁi@ usually with a

| ow tine ma e easily calculatedto mai nt ai n
dianjefsF ffgrionto %qnbwef@@béahﬁﬁ &gy apd & i BTG Piefgably of around Gmm, in
ordeD@ﬁﬁdﬂ&Eé@cfoﬁta&rtﬁxeM finted @didh, uthtBdd InRthbd dé¥s not Bdke e @fixih@®induced by

tube di.a e the |n er dlanet I

passEASAPH R (0 TR D ORI CHOY S L0 R R G5 B2 o the

meaff foi h&uteubﬂbwva‘drﬂlﬁartﬂbenmﬂltmbﬁient Thivsrelyettdklyr aslitbkiinaeresponding flow
t very rapid honogeni zation of

rates élpg% F%dnésﬂf dlsﬁlayeﬂ lérﬁ?n ng that solution 1 and
solution 2are still Newtonian fluids during Phase I
the flow node is turbulent during the honogeni zation

. phase. At the exit fromthis tube, solutions 1 and 2

are honogeni zed, and the lysis of cells in suspension
starts. The honbgeni zed m xture then passes through a
second tube (BIb) of nuch larger diameter (Figure 1),
in which lysis of the cells and formation of the
V|scoelast|c f|UId occurs. During this phase, m xing
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possible in order to mnimze any shear stress that

woul d ot herwi se fragnent gDNA. A contact tinme of about
wd.2a06/0®908 n, around 2 min, and preferably of 1Pei/APR05/010881

sec may be sufficient to conplete the cell lysis and

to denature nucleic acids. During the denaturation

phase, the flow node of the Xlluid may be | am nar,

pronoti ng slow di ffusion of SDS and sodi um hydr oxi de

toward cel lul ar conponents. The |ysate thus obtained

and the neutralization solution 3 may then be m xed
TapiMith a Y m xer called M2. In one enbodi nent of the

present invention, the inside dianeter of the Y m xer

is around 4 to 15 nm or around 6 to 10 nmm and nmay be
Bl@(sognhpund rﬁmwdsomr)ound 1§2(mL/h5|'he snalFlondlaéret er t ube

*

ahniit & ubhal nnel ronadlat tha Al at__n

d‘ai’“ﬁ &r v I5ReWer| Q'ﬁ‘“ﬁ?rl bhsrEGy g Aty ( lengthg g §} SHfASST | BEEE

Stneh NQ-6h tjhe.sl ysal 8wl t hs®ol ut | ono 3. | 6bveo/e@Lhr fkbawd
sol utjion i3 lghen cp teg in a garves;ti ng tank

Duri ng neut n'f‘ rp 81|y | Ok i ng the pH i nduces

flocculateforrratlon(Le formati on of |unps or

ol asﬁ?%cess mg}{ us% a%lxe“? o m%ct%r mtt gxb%ﬁrﬁs&ég?rlao% % g,d\?}ﬂa ;%E'rﬁﬁ!s dispersion of

117

renat Ures ve

the @b.‘. intd therlysi¥ Isdutidnoéscoshngu, @edmmn'g:alamgal dnythg fluidsthat pass through the

tubep 8 rﬁ[&% 'rJ&chh%HJﬁ r&iat'br\%'eﬁ] Gle aJteI'E%rrpd'” l%,%g taclﬂfl?es m tanks The initial
nants. The sc ematl rawi ng

efﬁcem@/ frise m@hlts ipfevenrEeated ﬁ’ffmnrdus thews@@dS( t@)folécy‘s F'é?ﬂ  this fuid does

not ﬁ@ﬁ‘a{vb UHéUéﬁstlcyﬁépﬁmg@%dkﬂ?e HRRE rQlized b tHR\Wha? HlaHthTehube is very efficient.
di ti onal processes. Any t)rgr&; of cells,

In Cﬁftiﬁﬁa?"’i)‘?ﬂ ? d tybe isuked %tnmgng, injjial py)glégjls\,@nll}hmpqiﬁrge while the fluid
becofe® FePRIS), vidcOElashEl Yesling MSRBsidetdbRipPébldn® WHIIS lﬂegmgs:uchb 8. This partial

rel easing desired pl asm fr t to be
mix 56 SR RB TS PP, 7 Paton e ool Grd eref G (e Portion of the
plasraidk bdfora (ﬁedtMBiaﬁorS Legis xﬂ@ybebh?w@ﬂﬁﬁtﬁ)fwmﬂuas‘esl dﬁrﬁigllﬁls Phase I and Phase II.
Thesg%go 8I§asgssc06r relcf1 fl?r] rggs?(} Lt ¢ cee 5 8 )h?ena uraj ?]n (af rgucl%lc ac1ds causing a
majcstcmngc)mahqplqghalsmhavmn thatiresults hwsvwcnelm,a rﬁm@n tmdﬁistlrgrthmhhneters of the
tube§ g‘nalgeg tg%oqglMe Whg«-{?tﬂ{e egcﬁrc)f 't ege!;ﬁ\é) d%g%h gg\m‘l‘lﬁm ﬁgrfa@i &lﬂﬁ%er tube (Bla),
mlxmx @mcameér Hnms éheucgnﬁgmtl@musn@@r Beasel. gWishin atlasygedismeigy tube (B1b), the

mlxlhg QR@AAs @F stel strSss RO baReE TRt ﬂh@ccﬁ%@&ﬁ‘tﬁﬁtehﬁloyaf t@x\’\ﬁ}ﬁseﬁmy
onger but have reached stati Onah‘%’tj hase, Wt
én

cePrefamsd mixss ugadcls teions caied ¥pAvdsp yigues- 2 it @3& shaped device

may Wb glbhsela% pllolviH@ ﬂlspm dref *n @&b%siba aé&rc&agdbyhevmsgﬁitmvennon One
Iter ur. I

way ﬁEPﬂB’&gms é'?eo‘P’%s Blé'i‘ ﬁbs ‘T‘B‘Frn{?lt%f%?fp %“tl"ﬂé @P'&B‘I ‘g‘”g‘%a{ér'%\t@ &he alkaline
lysmCstDl’iiﬁ&SthidL@lﬂ oﬁE&Qﬁﬁ}b @gall ﬁlainbter gHfsLint orden \t@ Bbthi@nn effltient dispersion.
tlons V\,hl ch ar e roduc .
Db ISR TAT BPogs auTONe B B2 Mobr P sl ST 4 mm in the
conﬁghraneﬂ dopitedaiibe sinnee den legith 1plxa:sm1 do [PhA. thiehgts aritube [ORAmall diameter
r
(F 1g|B'%I 1 tf&e% %ﬂ%g?ﬁ %@A&Qﬁéaggﬁt? 65 ) OW%%A gak ﬁyﬁﬂl??t?r and ﬂow time may be
easrlp ICdSLrht@ﬂ t@mmmmrtlb‘ax@éﬂfpvaIExaremlcﬁeﬁtvauatlonﬁsof tl@,e@mmrmetqﬁ are provided
in Tg151§ rll"mlI REras 16 thi! dlﬁ%ér ﬁ;@chleSthQ Qrmexahﬁfngtgr bH e tube, not the outer

'asm d, as described above, and neutralizing the
dlarqeyg a{l@hqulWeag@ttlagl@eﬁgﬁtthea{plyez\aqlﬁs dhremse)vesg ig brief residence time in the

tube @Eﬁﬁﬂs Rbrdy 34gi®@RorffgekifBibn 68JolutiG@N0IHE 2. RNOmAEAhAR kAL®InNSand solution 2
whi ch are then renoved by, for exanple,
centrifugation. The liquid phase contains the plasmd
DNA whi ch is al cohol precipitated and then subjected
to i sopycnic centrifugation using CsC in the presence
of ethidiumbromde to separate the various forns of
plasm d DNA, Le.., supercoiled, nicked circle, and
linearized. Further extraction with butanol is
required to renove residual ethidiumbrom de foll owed

by
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DNA precipitation using al cohol. Additiona

purification steps follow to renove host cel
wWEe@ho29988 These net hods are general |y suit abl BCT/@P2005/010881

smal | -or |aboratory scale plasnm d preparations.

Al ternatives nethods include for exanple size

excl usi on chromat ogr aphy, ch2omat ography on

hydroxyapatite and vari ous chronatographic nethods

based on reverse phase or ani on exchange.

are %lﬂltwpgfam\r@sds ﬁwgﬂ’@assdetaa e mogde is b d%rf%t\w *éﬂwam@twn phase.
At tlQefexft ﬁsﬁmﬁlsﬁbmlardnal akliD e h@:higérﬂieﬁ,ra}hd $RAYs@, of bl lrf‘@ypensmn starts.

easi |y scal eable for du0|n nt|
ggrm)gim 1x§16er then, 8?.?.8.'5 éhr A ﬁeg éqﬁ%ﬁ]@ "f“(ﬁ larger diameter
(Flgﬁrepaﬁratvhlllglypk aftie ctIPDMA foindtibz ef thoviscexladtiafigid occurs. During this phase,
m1x1{:1fI maﬁ cr)rgrrnglg &Pﬁ!)g%(tggt o%grg%) be’ a})l‘%wa%géa‘lresgstozhémtet)l(l% ulegclzeoars] much as
possihile mmaieotgnmplhyze(aﬁy sle@rstress that 'M)uld Bhoawee IfmgmemggDNA A contact time of
abOLI § C[Q? i ea?ou?}(@ tb 1r]' ’an&\lBregeﬁa’blg cfH R %11}%8 bec ay%%ut‘hlgght’t ?mplete the cell

e use O tives suc QR/
lyswgqngl é@denetmﬁe)mleld etidy: Janing theamptmtmrph@se,rf’p@ﬂ@mr@d% dhe Agd may be

lamnhﬁ"}ﬁ'gh&ﬁlggfawlﬁfusmﬁ BESHY SHdR6diuA REirBQhYW Y E@Mfapl:drﬁﬁgﬁ’é?@s
Al't ernative known nethods for separation of

su 6@? ERte dus aﬂan?deqnai@d*e%qiﬁ%tloaﬁolw%hw BRMDbG MiXed yéth a Y mixer
cauefdem NS o Eh b3 @@ The pPdd&d irdentidf QhOMbilld dihrRster®f RNOMix8NWE around 4

o ST SRTREDE e e SRS 58 AP e
tuber(elgl 8800t @Mimdabe)lis fobiciomed dt Dbtk efthé]NrrﬂdétCt@dlldv\nfoﬁrapld (<1 sec) and
effe«gﬁ?}i‘r{;‘)ﬁ@fﬁa I}/s??;% Cvgiljltsolggcl)nt J] e{%glg ah s G"ﬁ%ﬁg g'lF C(Qlectgd in a harvesting
tankr djuting @cytrabzatisn) cdpighy iqv\fen@thn el 1edlmesaftocdulam $darmatipat (i.ely fogmation of
lum;%u(?rl &&s}/es t %ﬂqﬁ{ gt?lerolg é atilg éXra ae%gtﬁ%%%ﬂg%%f Jehz&lﬁ'gsy Ve(lj'y quickly and

amnat’ ox ns e require
remmﬁrmlsgluﬂlcmr The fidee setytd dm\m gdadmllb( infhe "pme$tmg dank f craomng away the bulk of
the %ﬁ%ﬁﬁ@t Th\é%clgﬁ'ﬁﬁ@&]a@ingw F'irgﬁr%sl sthl?@g o&ae\ﬁ%oﬁhhﬁﬁl (lf QIYeer!oﬁtmuous lysis.
endot oxi ns. These endot oxi ns are gener al
(CL} syeferpopwaee}ﬁ isis ey be psed pp Bypverfr vith aeditionel pr?qq%et:s are
compongmt s &fis,tike p%kﬁ@f)tlcn&n&ikaﬂ&lcoﬁa@b@ﬁ%@& MithMBis process, for any

purpg%gtrﬁ%!gitato &)grqgss%gtﬁﬁ r%lg%%gbgqlqed ﬁlémfi %fr %arrgett Iccgls to l];e subsequently

punﬂapronnlecules They may cause inflammatory reactions,

su as fever ep e host, recg |V|n

ol 0RO BB TiADh Pl B At TG s ghanvesed from a
fermentatdonad hichrhds iees gowaro/a tgoregss oﬁtenshbatrhmvel riot y}:ateamad gifitionary phase, and
are tEllfl1 gg Q}( %P%Nﬁ (%th H‘ﬁf %?{1? %\{e fglt/ﬁér) gh%@ 9({%% I(g)l%ng\% %ZSIS s}eip Irr;/ay also be
perforged on padls hg‘ggted yremya fgrim;ntg@qjl witi¢h has bqreg gofwnith e hlgh blomass of cells and
are GRORH g:gjogﬁ]t'a] eEm gétmbgt RNA 1%!1&%1 sﬁtl&ﬁg': aﬁ@ | \X'ith a cellular

charg hénce S8 tion I's usua
concgpfrasian e eireyeatalie §9- &Mow'aﬁli per liest wdtnﬁ%fgreblmb? -6@ ald@swelght per
literand, under certain conditions, preferentially elute
plasm d DNA whil e binding the endotoxins. I n add
t o Plaseisa AN{ymaY B¢ é?ftﬂeéélﬁ‘a% vgrious methedh hefg am%]mwed in the stable
stora%e d@ﬁ@xm&saccm;ng ko thé gred¥hitheh@sneth dffectppl@atid DPRA pedpdiations, which are
2 t OXi C respo
prodie ot o PP M S iAo SRS SR ot Bpprid DNA
PlasinaiXDISA plrifivatiaml nsethodusragelhkpowarigemae. sol vent s, or ot her
reagents that would conprom se the safety or efficacy
of the resulting nucleic acid. Before fornulating the
plasmd DNA in a stable aqueous solution for long term
storage according to the present invention, the
plasmid DNA is preferably purified through a
conbi nation of chromatography steps, allowing to
obtain a plasm d DNA preparation containing | ow
levels, | e part per mllions (ppn) of contami nating
chronmosomal DNA, RNA, protein, and endotoxins, and
contalnlng nDstIy closed C|rcular forn1p|asn1d DNA.

o R o g,
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in the international publication W05/026331 and in
the international patent application No.
wEon6BREReO5/ 005213, are used for preparing pl aroi/dgriobE010881
for applications in research and pl asm dbased therapy,
such as gene therapy and DNA vaccine. Purification
nmet hods conprises the use of2Xriple helix affinity
chr omat ogr aphy, which is preceded by or followed by at
| east one additional chromatography techni que . )
op@eaeﬁgm )r,neg)'odq: %ll@gpp%, ang: plfrmgng pﬁgpldd?hmffr%b?c&ﬁlal fermentations,
conshst Sﬂlﬁsr@ftmglbacteﬁa%st%Ellstcbﬁalﬁnlﬂg the blaktRia/ asldBRribyadbeve, dnb @eutralizing the
urlf{/uatlon schene. Tri l'i x af

| a | e h . .
et sE PEBRU R (G aBe ProBIBHER RERT T WA R AH A, which
are tBé refeed Gy apihakample xents figdtiod ST He diquie ybd3a bgheains the plasmid DNA which is

» alcoﬁcﬂ prgna titgtg R{%ﬂen gséliggc%ﬁht%bllsfpycn% & r%ga?wn usnrclq CsCl m the presence of

ethiditm d)rmtldﬁguoagh;a,te thy dargwy &qpas of pjas(rtuy péJAL _gnsjlperhc)lled mcked circle, and
line %cg %hgg%grgﬂ%n “;Atrﬁ] %&gr\?/bglfg QCEJF %Fkﬁ' fdhﬂ F%lyr‘%%n(l) léromlq'e] followed by
Dpr mwm&@lon iuaing |avcpliff§!} &%ﬂ@ﬁlcptwémlos eiepy BIlpwio cempvp diost cell proteins.

The @8 art Qe.rnexldﬁyesunam@foﬁﬂha@lrbr EXEHRRGRaIC ﬁ&&rﬂ@h@%ﬁﬁhy or
any one or nore of the other chronatography steps or

t eHigmatives mgheds laﬁwee‘mxwplé $iz8 pxshairy chypmatagraphy, chromatography on

hydrdkﬁpitiﬂ& a0 RhG B RAPAPhEE biked sn reSdrétlphadk %ﬂarmvaxaﬁnge These
t echnol o(% and/ or conti nuous bed colu
|

bed
a'tergﬁfgtese'ﬁ%‘/ bq 3qe i Profuce éﬁ‘fr‘ gRQINEsyof Fespaschypate 0%? éaﬁgraUFy scale, but
mayl € bé leﬂ;uya scaraable esfp;brequci?ng gxighpﬁ;mﬁtmenaﬂ plasntif rmmau-*eg emip}e, available

e 7 G P LR D S RBP LRI Qe EOEF Fiel Joural of
Chrcarﬁakographyy /&,h 606TE( 228D, aphyS)wiot Heiza Exchusioer ctsdraqpogndphy ofPrazeres, DM,

Biotﬁ% @%' I C u?%‘?&elggg\?rgﬁur%ﬂ?% ﬁgrélgjﬂgfé) %Mplé(p\gl }thgce use of additives such
as pojpsthiicne |gb'noldHE@héthrg¢n§pmd otteh eorsnoepﬂt&ﬁucln amheea«mhac@elt spermidine,

and ﬁ&&@%y?(gﬁcﬁﬂp M’myAlréﬁ]aQ@ l@loévﬁ] nre{hUﬁsdﬂonzﬁgargﬁ)q olf Qlﬂ)ercoﬂed and relaxed
exchan chromat ogr ap axli al /or radial high

forms @& ellamlfi N4atilisn reélxl& wﬁ%sglye@h SRS @@qtqwﬁv ethgngk and other components,

like Qfeﬂ&ﬁﬂql’rﬁdnmﬁmm AR HAGE hosHaR] didhj Pacfind. ON exc hange
chronmat o trldgle hel | x afflnl%r\épchrorrato gr ap

i 6 TSRO 18,08 ARBH DA OB RSHSEGh S g or animals in o
ther@élﬁldrcbhte;g, highlg b\&tﬁe@ lpﬂﬁﬁlaceﬂndayg‘r@d@lefshl!id DEAI a8 reQiiire@f 436 tch purified

| occul at e reny de the first
muclE P Ty T B DB | RSP TS gy Removal of
contaoindtingeddosxins hdyebeadoquired Ipamtlﬁailypu}rmfdlasmtd DNAstre pwified fiebm gram-
.es ' [ Lty p n
v Mt SO YL o PLOGLS L8 B e snray
lipoffollysacchdridese or drapuerits (hexgef) tizas aboy sanpondnits| off the i cayter membrane of Gram-
negaﬁ% Balcieﬂg an@ﬁre ‘f)%?én[ [nf tHOBRA arah&pof%%gtrl:g shand host cell membranes or
chromat o ascat n or ani on exchange
maciofplsFidss. lﬂemmﬁwyuse Hﬁbmﬁ@@grraynyns UL awmf@pmﬁs i the host receiving

the I3RS BIGA ] I@éﬁc&}%ﬁl@@topaﬁ@t@{l){s miﬂe@%meﬁ@&}y step in the purification
continuous lysis is faol %Vanl on exchang

of plagiid IR ¥ Hsrapeutie o B‘P@W‘aﬁ‘ﬂ‘f H‘Sﬁu oloKip 6%"6‘9‘?'% Hk?smlé NA solutions
pnmbryl@l n@@hmb in6gatidle ciaedeld Girudtite fBeOgdamkiMs. HoWeldraplasiiBl@®NA also is

ntlnuousl sis.is fo d by |ysate . -

negfi Dy PR AnS B REPBR ROt GRoalh N G B G SHSHRge dssins which bind
bothalieb¢ mblegules and) madeo garajpltynditions prefatemiplhodlite piasthie DANA while binding the
endo?oxn ?nﬁlt thflit Eklx epr%[iané%ngéplgc qugs frTeB r%%ﬁ] Cc'on't%a%‘cfnaﬁné %%Jog(hns which if

can pr oduce large quantities of pDNA VVI t h

unprecedented purity. Host DNA & RNA as well as

proteins are in the sub-ppmrange. The nmethod nay al so

use further steps of size exclusion chromatography

(SEC), reversedphase chromat ography, hydroxyapatite

chr omat ogr aphy, and/or other avail abl e chromat ography
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techni ques, nethods, or systens in conbination with

the steps described herein in accordance with the
w@emsermosappl i cation. A floccul ate renoval nmayP@EEP2005/010881

enpl oyed to provide higher purity to the resulting

pDNA product. This step may be used to renove the bul k

of precipitated material (fl2cculate). One nechani sm

of performng floccul ate renoval is through a Iysate

filtration step, such as throu
sy BB O R A, 7 PO, i€ B BB B & e My pure
nuclkik latid aliat does ast cmnraml tbshlclmymfallsl tnmageno,mrgatnemolvarth@r other reagents that
cul.at e enovgl are through

wouggscmnpro]mﬂlsa él%epsg I%ty SF ggﬁc%?/ Iolf & resrllltmrg nuclellg| aci
chrBefrnd dgmalpting timypldsmide ﬁpJIAoyrewI stable rnqtmud golhtiqphfor long term storage

acco%t{l/é tc))ythé grlegentem CF‘?@&H ttﬂegﬁas&%firlgg}é%‘ab ﬂulrlﬂgd %?ﬁgg%blnatlon of

ecte ependi ng on the prop es o
chropategmphyngers.sallawids tih ebtpipa plasmidddNeA preparation anptaiging low levels, Le., part

per r%?ﬂ‘?&?@ E}ﬂﬁt) Gmomtn‘a@rfgaomb\‘nog&yal PR AC RRIAOYBHint ShdRhAY:EE, and containing
purity to the resulting pDNA product. Anion

mosg)k elﬁsgﬁ @gc% fml@g]pdalaﬂﬁ M@Wdir%gﬁlgy,wng?aﬁ@? ﬁl@thods Wthh are described
in tﬂ@ gﬁtEﬂnMﬁ)lnM plvaEgies Woos5/a8938i Ghd NR! € UhteSatiRald peH? PPplication No.

ti h f h
PCT ey LA GBS HONSA Jr cOPieaheTs o rarak ) plasmic
basehal&%iby,up@rbhstghmtlrerarghaﬁ(gl?NAIGammIe| es of nol ecul es
. Pbasl.c,and neu as Se
{nirar b e Sl 6% b 7 BiPYS i, LR SRRREE Y which i
precedeti by nafwo\ce:druyamemm’(e&dahoml chgomatogrdpby e:ahdlquefcrpamtaily) pistypically as
the fal%j ﬁﬁﬂ?ca@og%\?? Pgtel%st A thp ?ndI (@tnggr thé’ @h%t onHeS%l{aﬁeﬁpbn %Unf a:atlon scheme.

for renovin
Trlp@r@bt @ﬂ‘ nity fclnromtptra)hpr m\weé i preatanation WltF@ne phore Ghromamgraphy step,

| suche%sclnﬁrmarrgla m%%graarehxydr%s&t naeraaroﬁ rcmha@@qp@gga%memm or

preparing such terial as wel rocess

size prelpnn hEpmaggraphie H’VQYPWP%%(‘YH?HC%“F‘dﬁéthromaft’@raa?ﬁ @gversed phase, and
afﬁr@t?e g Sﬁgﬁpnﬁtmraﬂ@hy Bty edhiintafRiErapRe psRRABT FvoRthg nucleic acid
asm

there through are well kno in the art.
sepa&gﬁrb eanbg adapted éordrgeea" ¢ Yron q*g]agmfograa Yy §§2@y0ne or more of the other

chroﬁﬁto@fabl@l §ep§ hﬁieclﬁl’q@eslii‘saﬂcaﬁl(bhlptobl StafichaK ﬂh@seﬁ[ﬁﬁs@rab@ienf @ﬁomatography

o SRS L B RS SRS i

any Ottie otaroreouf $he| steps @xerhmqgae cgrempbsy highrpetfe@rmanderchbma@graphy ta:hmques or
Qost-reactlon after the base materials are :

synthe3|zed Exanpl es of nonofuncti onal nononers

i ndlhugl ethes tmyethod eprefetablly o¢mtph§ds smlylrﬁga’qen steps including triple helix affinity

chroma{:«:)%l grgewi}}{' 2 FHED gtep Q)'fhi@rl) %%h@él &héﬁheﬁ&‘?aphy and further may include

ene,
hydﬂqpfmhlcd'éi?"@%ﬂog Fg‘P@W@gTBPWaJF 6¢lIpryestiqprclppanatography. The step of ion exchange
chro%a\%%taﬂw 1§£)V Bee&ﬁh 1@ﬂﬂ§’%ﬁ%eﬂ%rhélcﬂﬁ%& BbBAYEEING and axial and/or radial

nt hal onet hyl st yr ene,

hlghnré%qlﬂppn 6mp|rbp)8haé\gﬁ§lllrgm§;pgiz@y Most preferred method includes combination of ion
excrﬁngEEtchrkStnat@grBﬂ'lyQ adifte | sé1r Qﬁﬁuty chromatography and hydrophobic interaction
| - m hal oal kyl

cheol SRR PSS 1% A B, AR T Phgter faegite removal may
precﬁdehydjﬁrﬁxymiogdaﬂty)s[e@ne p- hydr oxynet hyl styrene,

ghﬁ[@as?)éin?lplg%ﬁ& y%rg gé comb,u)égi lagé/vleﬁitst%& S\Prﬁ?cation steps, and result in a
hlgha)unmﬁrgﬂuct@hl}tdnmxyﬂﬁﬁhjﬂl rWyﬁoeﬂemple be combined with at least one of flocculate
remtﬁé{aﬂ@%ﬂ%{l%ﬁaﬁ ragl))ég rrr%{tlmg} éxiéﬁttgn atrog), ion exchange chromatography (such as

nmet hyl - o- hydr oxyal kyl styrene,

a- met hyl - m hydr oxyal kyl styrene,

a- met hyl - p- hydr oxyal kyl styrene, glycidyl nethacryl ate,

gl ycidyl acryl ate, hydroxyethyl acrylate,

hydr oxynet hacryl ate, and vinyl acetate. Mst preferred

compounds are hal oal kyl groups substituted on aronatic

ring, halogens such as d, Br, | and F and strai ght

chaln and/or branched saturated hydrocarbons mnth

oy o ~ A - p— L, .

system
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trivinyltoluene, divinylnaphthalene,

trivinyl napht hal ene, ethyl ene gl ycol dinethacryl ate,
wetdugloeggees gl ycol di acryl ate, diethyl ene gl ycol PCT/EP2005/010881

di met hacryl ate, diethyl ene glycol diacrylate,

nmet hyl enebi snmet hacryl am de, and

nmet hyl enebi sacryl am de. VariZfus i on exchange groups

may be introduced by the post-reaction. Preparat|on of

the base material includes a first step
catigpy 5t ARHER | S’E?E"I‘“gi"?o nBipkx éFfH“%oF‘VP‘BﬁE%’?HB‘M’aI a“F‘ro H?é‘i‘?@ﬁ‘mg‘f‘e interaction

chrdﬁﬁtogﬁﬁlg' Qhl bnegin;baﬂinﬁﬁlp&oﬂﬁlﬁdoad 1gsid i Fdlowadby @i@@g&fﬁhge chrr(])matography,
. wei e out i | uent, or, sol are useaq, r the

winlg B SO ara 0, PSRN BeroF o SHPPPBRBRDY 5y dn enoter
contiviutus| Bsib s follewed & \iysarei fijtretibnp atiorp excaree | chevmaaugraphy, triplex affinity
chrolrmnra]li(ottgrll??ﬁ (,)Ira%CP %yﬁiéoﬁggbﬁcgmrﬁei'a?!é%]o%o%gp%ﬁ%ﬁ :, Im ta’{ 5r<rie|:rngfrl)1%sp§%ps allow for a
trulys srajsabis plsmid ohymofectiuring proresshvdidi cant freduns Jarger guantitiea dll @@NA with

' UueR
R AbuAGY FRHTIOR RN B (RIS Blol elF BT Sy e |
dr dpe enethog nm ongsp durdier stepsr o sfzg m@eﬁlﬁycwwwm {$EC), reversed-

phasat l:f[r&ﬁz{tmgrﬂﬂﬂgj H%r&lﬁﬁa{tl?eakhrgﬂatbéaﬁ@ NAHESEdihBY 294iRBIE adHrdmatography
m xed sol uti on. onof unct i onal

techpighesrRshads P SYS{AMER quww%% plepscdegraifed herqi ingeepdpgee with the

presantﬁ'ﬂh]cﬁfonrmnOfunCtl onal m)norrer and around 0.01 to

0.2 I funct nononer. .so as.to obta
parh e st i e P T OPOH yaker Pist 0f Temehe 2B product
Thisl §separha§,0bmm;bd pﬁfeh'low{harbhl}( dfépﬁdcfpitﬂédédlateﬁzﬂ c{ﬂacmlbﬂe)s Oy Mechanism of
T T R A T
prefcr@b‘l}’ erd. i:nlsugrﬁchﬁltanfoﬂowddbypm Idgpte fisratigrt as amﬂhhlpatﬁﬂtrauon step. Other
r
iRl TR SRl REE SR TNABASHE LR L o
Th dorperckingg chagmetograbhyt mayh ke gmpldyddoto providekigharmyaty to the resulting
pDI\W}BrQHEEI Oﬁr{lé}Pé}aéthgé mQ)“lgé debbtBIdPERHY A thd¥RSpettRs of the contaminants and
preferable to have relatively | arge pore dianeter,
the%?fttheosﬂluﬂﬂy within a range from 1500 to 4000

an g’&l‘i(fnoéiﬁhan@&fr&ﬁd@og%ﬂy frlag &k |eﬁ&Blo§'éH fo Qﬁév@ﬂ%@xef Ql'ihty to the resulting
roup base materials is |l known in

exchan
PDN£} Pr"d"FaoA'?%‘é’% gee éﬁ“&‘@‘ﬂf’% aphy ungiong by &P"‘FB‘& negaiively ﬁharged (°r acidic)
mol&)ﬁﬁh g ppdit @hek QQfo&ﬂhﬂy clﬁrg‘ed r S‘he deWENdn-¢xOlingd EHrétfatography, then,
W concentration se
oy RPERI oh gReE A cpen Foh BrECarr sy ! Bilreus (s bosic and
neutei.l)Lmn bgeasityt fepatated bys thisttschhiques vﬁmp&hneregmsn sthemesemdyrtemsed) &ith many
conte fl%ll?rlhsh egéxtﬁ;g?%tohg gagy}ﬁcﬁoﬁlgu hee Elgﬁﬂtelu%rdqn e(la’aéegrﬁ%%o%gt %rﬁion exchange
is vefry efficierit éorfrémayingoratedm endteodth fsmtian dDEIAuveqwraU@uf fers
ang oSt ¥o§ kdhah e%ﬁx%m%@r%ﬁl@' ;La¥k1Hg°* ﬁlgteheﬂ aﬁ&ﬁ&ﬁo@é%ﬁéﬂ&&gfs%h material
i on exchange chronat ography
as well e%rﬁ?ceascfm PRYIiRg PPIyRETEZHISBH fmﬁtqne}ﬁlqgfan@a pxchangg glarematography and

elutlﬁg’liriéltsb tMg f)lﬁsnﬁ@l’)ﬁ@ﬂh&@fh&dﬁ@h 8t wonkdh iPfhe 3Q. to 50 nM
ticul arI pref er

ue o bl e
é?oglg%ﬂ & by lefgq,for %ﬁ{rglileﬁlis ﬁg{;qﬁ? @ﬁtee%ﬁ BTG used g% ttﬁfpackmg material
for &aintexc}ﬁﬂgd:&(hﬂﬁ]awg}apﬁy fby ¥é inf chﬂouhd)s AMafiodi fumetiomal groups that exhibit

t t Ci f bl
ryBEPIN ST BRI EFOI et B i BFL R SUTFFR i grer th bas
matdpials U e . syhtlnesazzl:dl t Examples. oﬁehxahofmgtxagemnoﬁMersm inaludnt styrene, o-

B B 390 S PR g g,

degradation of plasm ds due to DNA degr adi ng enzynes
in the |ysate of Escherichia coli. The concentration
of chelating agent for bivalent netal ionis
preferably 0.1 to 100 nM
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A wide variety of comrercially avail abl e ani on

exchange matrices are suitable for use in the present
WO pwenrd9e81, i ncl udi ng but not limted to thosePCT/EP2005/010881

avai | abl e from PORCS Ani on Exchange Resins, Q agen,

Toso Haas, Sterogene, Spherodex, Nucl eopac, and

Pharmaci a. For exanple, the 260l um (Poros Il PI/M 4.5

mm x 100) is initially equilibrated with 20 m\/l

Bis/ TR S Propane at pH 7.5 and 0.7 M NadC mgkﬂ
p-hajagiky 53 EsaE ComAMBS S GO I RLorestistyTee, & meth%h‘f”fhé'f’ tRyfstyrene, o-
metiG/l- thlemetg{naweﬁmta -@éthyd- o%aMan(pls@;eaé d&ﬁnb&hﬂ-mhﬁloﬂh@iﬂire&f) a-methyl-p-

col um vo S is en ap an raction
ralo By g O TRV HA o B ARG R Bt BTGy hvstyene, o
hydroryalky3&genEr act Qg-eydrEBMélEylkﬂy@a@ Tr |ppﬂydvoxjflellkylmymﬁe‘ i Ai t y-methyl-o-

hydr(ég'rnger%&%g ghg glet%l As?éggmp ?n%th ny?erne al (Iﬁ%le n F: lH'a{cJ[)J( gtFylayrene o-
methyab-dpdrogpiyistysns, o m—maﬂbylrmhwowﬁtebtykmm oFmethyl-ppliydrdxgalkylstyrene,
glycﬁgpgnéaﬁa%ﬁﬁlate g@k ?&leﬁrﬁﬂ% og(g{tfll)g h&y Flt% h{ygllgg}tﬁrﬁ% We hﬁi vinyl acetate.
Mosprgferred @r@ewnds &q beﬁ%le/l m‘oym sHbstitweed g @tﬂn"etle g hdeﬁsnmﬂb as Cl, Br, I

and ?hsrﬁiestfal £ OUE bRy | B S h Bt B)dPockiBénsf Wit @é%d?lgatoms of 2 to 15.
bases: ymdine (T), which is capable of formn

Exawlpsp|0ét%°lxm°ﬂ°rs&' FIBGHEP ot TRENBEREE e, divinyltoluene,
tr1v1{1)ﬁi@lu@&9 pﬁ%nﬁﬁapﬂhaleneBltlQﬁﬁ}ﬂ?rﬂﬁthﬁaléne,lQﬁ\?ﬁeng %@Q))] dii&&ﬁbﬂyﬁte ethylene

ch i abl e .of formn triple
ey | QSRR s Hole SRRy sttt Bl | giacrytate,
metlgdepetiidnetiatryfamide) amg nterhy}eheabisscrymmideG C doubl ets of
Idgl'{gaég%s‘c“tr{ gxrégan (% rcﬁuphsgm Polregt tg uce?iq) té’o%—rggctlérﬁs -i%%)ar\é\@on (I)'}" the base
matafiol mcewl@t ¥ dind stgp DNbﬁre(rRa]oa@f@rp:abnaétmoabmgr ¢r1dcpol)(furtct19na1 monomer are

wel%ré%&h at %%pro%&%%ﬁ %éi EQ? %C%ET |Sglgér?ﬁg@‘§}£%{e Elsed for the
purpgsseaf adigstine itheengres i paridndds fermedl @nd ﬁmﬁ@rbymeqrﬁebh wrighs&quipalymerization

1mt1§5‘tdar5 R8ded PRALYddCoyS AN SHFife. PhE 38 Xturel 9 thelSubMMhed & & oil-in-water type
honmopur i ne- honopyri m di ne” sequence. The presence

suspgsoptPely Meaatippwlacsein the grxture iy *éid?‘bmWa?\‘)éq‘&?ot’srﬁob‘F'@’ ¢igso}vgd suspension

stabilfRdrGitidhsd Sﬁt%ﬁée%elﬁtbe@%’hﬁldpHld"%’iﬁdlr@pl&t?' Q/ltﬁ)étrﬂﬁg Ei@S ard [fétmed by mixing
pr ot onat ed, and destabil i zed atﬁ%ﬂ%a i ne pH where the

Wlthc%rf%l s POjymmerizationy 1y fopdyfted py bedemmie gbed; ngon Ratio of
monSﬁ)ﬁﬁioﬁzil Gn(ﬁleﬂbtetﬁq&ly}ﬁhﬁﬁc&ﬁt mbrbnien s SINArakhy Ero@n‘(Ef @fo&bf yhonofunctional

monggg an r%?ufg@ l(’)ﬁhgo ﬁgmo (‘)’¥ Spf@i é‘lf:téo&lo]n or{o?grnsg yas Eoegbéabq g)ft npg&lcles of base
matdpigl. ASpotygnedivatioh irgamarGd @it nod aréieudarky reqodntddf argd agelguype and/or peroxide
| r | ementary. For exanple, an

typ%"‘?ﬁlnggsﬁgéﬁ’é‘gwdée gsg?{/)(CTT) and a specific sequence

polSpgpexsion, stakilizersr yuell 2 | o nurddcants, oaonfra yusfagtanie goé mekymers with
ampﬁ at%%-gm;r QITT&\%— Tth&EEﬁHﬂl 5 Be UQMrgEIt) thé a Fégggnl)rpamong oil

, whi ch the bases GAGG do not forma triple

dFOPFFéitPfiE“SBIUFS enabl e the ol igonucl eotide to be spaced

apamt pdckpBmalkBal GObAIsE@r dh Bkchhi}e cﬁt@ﬂb’t@%’rﬁ&y(fglgﬁ}lﬁlmg plasmid DNAs
ol i gon able o ormn

. The cleotides are

is prgtera ; Qi haKe g?agﬁei%ﬁ gecPAS alalélﬁtenp paripyl %Jyn'ivﬁl@n a rgnge from %O% to 4000

angsf.‘r@:ﬂ@@ﬁﬁﬁi&hﬂfd_}ﬁchﬁdnﬁ& intiGde loan&ehafﬁ@Z]gtﬁm &0 bade gflaesibls @well known in

he G20, 1N particular, be a region containing 7, 14 or 17

t ad:':‘AA units, as described in the exanpl es. Another
sequengpesodf dyeesihaycbd ngedrfos thei ion teRehasgeqeheontaography. A first eluent

contghihéﬁ%%%ﬁ%f %%%'sg’c'ond eluent containing high-concentration of salt may be
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(SEQ ID NO 2). This sequence forns a triple helix
with the oligonucl eotides 5' - AAGGAGAGGAGCGAGEGAA- S
W@ BEQ0EMPINO 3) or 51 -TTGGTGTGGTGEGTGEGIT- 3 1 ( BEQEPI005/010881
NO 4). In this case, the oligonucleotide binds in an
antiparallel orientation to the pol ypurine strand.
These triple helices are statile only in the presence
O M2+ (Vasquez et al., Biochem stry, 1995, 34,
7243-7251; Beal and Der van Sci ence, 1991, 251,
usedl Fpelyiganethonconsfsi ip gV iihnEstepise remahy firstelusaia dhrcsscqnd gluent and
ieht §ﬁﬁh@ﬂ&ﬁod’@hﬂﬂu@h§lw cHRRGSERE cdnipobifiéh Ao Medirstterudmde ehe second

nt heti c sequence i ntroduced artjficiall
eluepfn Biffss pdselsihat o PR e 1 1e5F RS fé%%@“%%CW%Phy may
be usddl BR Medire @Iubrd eorftafiadlos-dhcehtedtioh Blsald, atjlidofd sdlukied wixh stdntdmtration of

tu I t doubl e- st d
v GBS pRRHE B RS RS F mhOEu R AP ot o
contpiinimg iigtl-comcentration ofsplk @ruegesselutidrowithi,$ ta 2gacdiym bdit added to eluent C is
K , '
PR ESURRE S0 Bl AT SR i ARt
r epgh iadditiprora, cmbungj ageos S sivalrohostal ilonemav P pyed pictliasefor example,
ethy;eﬂgil&“ﬁe—tefpﬂlg‘fti%yftdh ?&' 1§h19itm%) He gﬁ@r‘d&dﬂ@x‘?tof 9%%:9@ H@p toeDRfA degrading

ormng t efices wth these natur

enzymesipite [Vpse ﬁcﬁ?ﬁﬁy?hlqﬁo@ ‘Hee Cp@;gpt@qﬁlgn aﬁﬁhalﬁtgrgg'sg% §qr>b1valent metal ion is

pref@RRPD.8 %o fdognmEt hod Of the invention to be applied to
unnDdl f| ed pl gsm ds, gqlqtl cul ar comrer ¢i al

£ ddseey 9 mﬁemlﬁwval (¢ 318 exghrRee majes afmﬁg'etfweuse in the
preslsm BehtidnRcIngND Pt mbtMirditddeo SestiSanste feh POROSYAMSIEERRinge Resins,

.in doubl e-stra sequ risin
Qingsh, Tos o SorBiif SR e oRb AR S e 2 seffm (Poros
11 PG, 4 5)mrp) xel9@nik initially Rquiblratgd with 20 méyd IBistERIB (Pﬂopalﬁe EZbe’bHand 07 M
Nad? ﬂ% réna (J;%:?PsllEldaér%%ovFar%heﬁigm%}ht%Q?ame 1I 121althb21 T, %%oguglg% g%dxe?t of 0.5 M to
0. SSSbéq{t@h 0eabod’ 25 CANBESUTTEOS TIST EpRiEd 'and @E@omsurmlleﬁyd Peﬁﬁedred anion

d f th d bl
exclﬁh dcﬁroﬂlaio%@?{:l?(%l%deg ?raétg% W%—gt&r \S;a(r:: 5 t . e dou Ch:m
Sodriplegdielix affigity xm@atnm@y ig fescobadaisien & uarlmthsmrmtsdﬂﬁ 6,319,672,
6, 286 I’?’S‘Pis%l'eﬂ af\ 1ﬁ’t§m§ﬁ)§al pl@ﬁ%ppl%glon%ﬁ)gh&@@r WG 73 PAMSRCApplicant.

RaBY Shrpm b S
pI Tenley pawafinity ﬂhrpla@?% & Byesdon eirsGifis hybyidizatiqn qf oligonucleotides and

a tar@bt-sequiic@GvithiNathd douﬁl@@ﬁ‘and&ﬁDNAUSﬂese bAGohucl&fidesais- 2R@ih the following
may al so be nentioned. Appropriate target sequences

basefihi ch can formtriplex structures with particul ar
ol i-gonudiymilined €B), hahieh bieecupatdendfi formthgi mipbats giiths 2T doublets of
replicati f pl .as plasnids
doubles iﬁ.“g“%&?i%‘g Sﬁggﬁga?éma?%ocgonégg{@§9)V\A%H?’ condi ti onal
or i-gi n aedenine pA), which oreapgehle of feeming trepletaivitin Adedoblety ofiddyBle-stranded
DN‘?rOOA'/ 142452 and US 2003/ 161844. Col El -derived plasm ds
contain a 12-ner honopurine sequence
(5™ - AGABRANANEGKhIGh F)cagaBlR@f fapnivgirimyts witlhfdddauplsts b dauble-stranded
pn&2f the RNA-1I transcript invol ved in plasmd
replication (Lacatena et al. Nat ure, 294,

Thirs sefOORued piesing (5% tvishds e%naHF % farmpngfiplete ‘Wht(ﬁc doublets of
douBlElGirahded PN A CRRFBbRANRRL A6 cid);- TCTTTTTTTCCT-S (SEQ I D

NO 9 I l.eati d COR back .
noropr FETQDr GHEH G0t TRINREs P10 e SEoh] base Fairs
(5 Pre%%ﬂ%&ﬁél@ot&ie)us(d%@phﬁés NQytoﬂlﬁé rlémmﬂtcﬁﬁ'lmlﬂmb Re&uence and
A+T
the S(pECé CSﬁ:guergce pg?se%‘lm t?le P&j@els g ﬁﬁ"& 18e-l|"x\)6rpoa§rnﬁgme squﬁpce The presence of

1936). This sequence forns a stable triplex structure
with the 14-nmer conpl enentary oligonucl eotide

5 -TTCTTTTTTTTCTIT-S' (SEQ ID NGO 11). The

correspondi ng ol i gonucl eotides 5 -TCTTTTTTTCCT-3" (SEQ
ID NO 8) and
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5 -TTCTTTTTTTTCTTA (SEQ ID NO 11) efficiently and
specifically target their respective conpl enentary
weemaeroes | ocated within the origin of repli cetT/BP2003/010881
either ColEl ori or pCOR (orig). In fact, a single
non-canoni cal triad (T*GC or C*AT) may result in
conpl ete destabilization of 2&he triplex structure. The
use of an oligonucleotide capable of forn1ng atriple
helix with a sequence present in an Qrig
cytopiggs| ks |t aﬁSSB’? © 18 Mt K BiPlesis Which ds el 4 *}cyi PH where the cytosines are

prot&ﬁmmag@wslze&t HIR&link me?hKl%%el dtopiAGardtettralined h t he

.oI| onucl t|de urify an cont
S aichedpe B oo Pe e patstutteopretal e s e gienush i Spplhenar t
allow tforimatierOdf Neipksietix.y Bes yiaddi dnhy tl‘tel’i&stpdeastmngl ntey Hehwbtained by using an
ollgonul#lg(lftle Isetn{daggse gmgcl\lAse ugeac%reavcré:htge ! {] H A‘f e‘r:n%?]t%?' | IFor example, an
oliggwpipbtanmelytEHT) sed wespeatic saqeenpr pflRiGASD, li’rpferrgi ohgonucleotldes have a
seqdém%%r _Ghe E?’f@m EWTW?Q‘? g@f‘ﬁ DbIQO 1),.in which the
to (0]

erate betmeen t sequence onucleotld

basea K GG do sielyforn @driple dislin butuenabtlm@e Dmonugimﬁw debe tieesd apart from the
cou;ﬂi‘ﬂg anB @ s %eltlc@ g at he§’e Al%&ﬁlcl@f)tuféi irk @deMe oﬁ-ﬁaﬁmﬁg&mﬁ?;ﬁ%hx with a

resent_In t he
Spece:fwewevcswaﬁa@% C@%n%%nw s mx dhe aequ?rﬁe {Hjuestion gz, in particular,
be atré'gﬁbntcbh‘tﬂihﬁg 7] 1t 17 GAA ungs, M&s@mwmwﬂd dfemgaquence may

tﬁé‘{“géffg n%b‘feﬁ‘? P SB‘% %\tg’lfe?ﬁb Seﬂam?cglr;e ﬁ%ﬁ%@@%@QG%%GGAA 3

(SEQ| abpkedoby2} V\/(Th'E* Atquendepl fotrss (Ki edysd | hglxet wﬂlh the oligonucleotides

s ASPSRE Al § ded B e BB AERR R B> oo
ID N@I\A&ﬁh thorcageo thp oligraudléndids bigdsem ereartiGEAl)eh prldntaemseqhmodwurme strand.

The%qpré\g h&fci§ he éé@g %ﬁlﬂ‘if? e %TQJE:F of R/lsg“*k‘s\&lhc@z t-hl, aﬁxol:r%?sgr?r 1995, 34,

i've

71247 RAAnBabwd Bervan Swecesb%fil,e?iidz,elé%f%ﬁhe type ( CT )n or

( CKD Batec-lr ha%ov%p Qhé %ﬁ&:ﬁﬁcs Q&M@Qe dal ﬁJ f egéquerﬁ:p aﬁatutr:h@ present in the

purification vyi was i nfluenced by t anmount
doul?l?rstfaﬁéedolPN@owu@; Isbé”tﬁ‘tefl%l &equencp aptropeqgfl aﬁlﬁcaﬂy éh S\ﬁdatreh It is especially
advaﬁiﬁgémk € dse a?hﬁlg&#%l'e{)tld@a:ﬁﬂ)a?l% of ! f@flrrﬁlrtlg Q@x{;ﬂ’@ﬁeﬂﬁ \Wh‘ﬁ‘ﬁ‘ séqénce naturally
eot i ont ai ns fewer cytos

pressm db‘gééj%‘glﬁ'sfrﬂﬁ?d %r PEBRG L @Bf"y %‘é%% TSFﬁ‘Cf‘tI?Q of ﬁ%ﬁ‘f‘fi giyin a marker
geneC aTo ﬂh§ﬂ:gé}0,l’ﬁbﬂsﬂ&:oﬁvmbugh(ﬁ'@en@ran@@?)thdﬂ Bbrhé regf5h£ of these DNAs, in

ol.igonycl eotide used ma e _hatu 0sS
pardGiliod e 8P et ey RO PRt PR gF RORFF T i peions.  The
syntjpaist | ful digpnucleetides | gamable| et Ifdenumy trmlhlahela‘gseowhy these natural
homgrge)uz?lg ? cg)gﬂ{nﬂill rg$cﬁfg]a§\%latta%%?§|l)fo %n%@ééat?% %etﬁﬁcﬁ@l tflcnlgvén i5h tlp be applied
to upmeifadf plasmidp, incpartichler m@emrcﬂal mlasleiqla@ﬁd@ pPUG pBB322 pSV and the like,
typeI %r{oﬁgﬁﬁqilom@dngpﬂ%p?ﬁﬁﬂd% sécﬁlfe:r% rgltdr'zﬁg/%rrésrﬁ’ (i)rfja SRR REhded DNA,

I Tnked successi oh of nuc

a sewa@rcg@nré“% Hodipert efthe snquesee §1¢JT9€€|G&A&G%%AM§ B(FRQ ID NO:

5) pQ:genfrﬁkﬂh@ Gnglﬁ om?ébﬁ?caﬁ@rﬁbtslt a0l ptainﬁlC'alLﬁlaﬁn@ys be MBRREed. In this case, the
possi b |cat|ons ol i gonucl eotid

°“g‘m‘f6'§‘61‘?6 rfefﬂlmgota? awle hglix prssesses the, seqnence: 05f CAQGR G RGGFIE@ TTCC3
(SEQ @b INOe 6), 8hd bindsNRerha¢€lgl @ thé tval strandddehe uccuu&cneds aR@&cribed by Beal and

1994, 2 3322- 0 ol |
De“ﬁ‘Bzéé’g%iz‘Hﬁ"‘f o 414 3576, PR Bl aF 45 Bieas Dlusile Acids Res.
1992, NBf §290¢288)etThalsequenke SAGAA@IFP@IGGMAG-B!BQEQ IJINO: 7) of the plasmid

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

use ol i gonucl eoti des synthesized with a anoners of

nucl eoti des, which also formtriple helices with DNA

(Le Doan et al., Nucleic Acids Res., 1987, J_5,

7749-7760). Another nodification of the skeleton is

t he phosphoram date |ink. For exanple, the N3-P5

i nternucl eoti de phosphoram date |ink described by
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Gryaznov and Chen, which gives oligonucleotides
formng especially stable triple helices with DNA (J.
WA006Qn8 Soc, 1994, U 6, 3143-3144), may be PCT/EP2005/010881
nmenti oned. Anong ot her nodifications of the skel eton,
the use of ribonucleotides, of 2'-Onethylribose,
phosphodi ester, etc. (Sun ar Hel ene, Curr. QOpinion
Struct Biol., 116, 3143-3144) may al so be nenti oned
t he phosphorus-based skel eton nmay be re
PBRt%z# é‘laﬁlﬁl’lffsérﬁe'éfe(DélkaéW@{eBW sl FopNag: 49pti {8 Anll 2e$9e $64- -508) may
also®€ mdsoneddhi ch can al so form triple helices (N elsen et
al Sci.ence, 1991, 2 1497- 15 0; Kim et al J. Am
Mrogé%e talfgbsgquefcleg B:h %an %tﬂp ex aﬁru%li;es w1th particular oligonucleotides
hav@b@ﬁh&hﬂ@edbas;agms beke@ﬁ@non aiSplasmchl\mE( deaxly s pasmidd pLOR. pCOR

plasgléggalreglfga% %Ib{}%rtbéci)tfonﬁ fm%n ocf re%llcrlt'%nu%rgdg ?a)x%e %%A alz\'l%ld%ﬁribed us

20041[@652‘ mdnhIS 2(9(}31 161844] iCot -defivrd piatsymis rcentmﬁ at I2endr thomdpurine sequence

(5- I n cre as es Y}tc‘?{‘e s%?’]ﬁfgbag)erqﬂg%d s%g%& g g{@%{eh %trg%%nvolved n

plas@lﬂovglpcgthm@a@@qnq ghal., j 981 AfturaC28m 62@3 cThig g@gencg forms a stable triplex
strudde %wfﬁqgelh méf) ?orﬁ;mnqe%aﬁl ARG TFRYTAECRS! C(%EQQD”NO 9) ollgonucleotlde

unnat ural bases, anong ‘which there nmay be nenti oned
The7 REORy 2 baokbens o xepRiaing hdsi Munopwine| i gishe tofa|14 Nfc| Bpgitive  bases

AQ@GMARQ&A:AGKQQ@ (?;EQ_ID 3Ry lagwcatec?’] g{ e G8MXYch segment of the y origin
|
replwr ref 08 bRy i:fiﬂ PR 5 RRo7aHAODdh spfuens forms a stable

mplmtnﬁu&nwm&he 14-1:&9 Bomglenieﬁtaryléwgen&rbz&)e 5'$TOXOBROEITTOET-3' (SEQ ID

o2 MBI RSn oy SEAIAESREERMELS, Gl nor 9 s

S-TECTTITTOMTTETT-SVi(BBQ siPe NSuhl)aefficithtiynend GpecificalPpitanged rtheir respective

comﬁ%@%ﬁ%r% éﬁugAﬁe% éh?f%%ﬂﬂth?ﬂ thg 61;? 1? %eFI?QR(% e{théf%l]ﬁfon or I,pCOR (oriy).

In fagt pesiighd hqn-camfmqahpnad)(/T*Wgﬁ prh@*ATDtreayamultan camglerdestabilization of the
triplef ey between the oligonucl eotide and the specific
se uence. |n particular, a npbst advantageous
¢ heafiap ﬁh%?@erdmrim@ap@l&e effermipg @ trinleobeliz oYithjasseguenge present in an

orlgffﬁ)tf hepligdion r 4 hﬁrk@xy ﬁe‘ﬁ@ isN@ cﬁfly Bchﬁntﬁ?éeb&o GiHEe ie Alaked 8t poddile, with the
gonucl eoti de thus _nethyl ated disp asthe

Samﬁe}tg@meph@ﬁ PrRyplrany oY sosfatingg ea”?t"é’@l"é’ftr?ﬂl‘&}“@" Alejajdgmarker gene.
Hen¥ it h nbth&cé‘sﬁhe}ciofmcﬁilfﬁ €} WYEBBR dr meﬁlbhlﬂﬁﬁt@lﬁ&ed(ﬂm @1 orlléd to incorporate an
fn h ?1 It hence makes it possible to work
arti cesre ‘;\/8 ues than the oligonucl eotides of the
pr lAd)thmgh tfullyt dvatplen®nthiy ss@y¢na@t age I-;ire\ferkddes 19/\melmetobd) ehowe\&bgshat some
misrﬁafécr%lg{e %g}g ?eatioL %%gﬁ)etvx%%nﬁtzl?]é gl%lgr)lNég\ oﬁtéee %l %onucl e an the ase%L*ence present in
the tINA, muayided oey stbemvelsml 50 atnel B€at Anlosd |cqoaf1i'mltleot iTdhe sequence

\ i
5 AR SRR 06, 10 ABE PGl S NB PR S by g mo v
menti¢ngd.gdn thisogase altehthym'@ﬁ wtmnn&:@s eolmur@e isequerive f@éshe rreqgnized by a

guarnt! GGhd Wirl ¥traQdtheBPokhihy acé*mhf?lplemwﬁircﬁ?ttlk Qfdble m@n flanked by two
ollqonucleotldes accordin |nvent|on may be

T*Ad yriletediissgling|stal a RipChembshp %@%f% 3283 particul ar,
t heycoidg Bea ﬁh@lﬁ@lﬁﬁdﬂﬂb}dm@@mﬁe Sfgonittdotdes oﬁ{Qhéjmventlon comprise the

the met hod own to a.person
sea i (T 1 GNP B TR oSy b D etererneen 1 and 15
inchpie.mittis esbematlgma\baemgeooompm Ehguanestolﬂ eheSyARIQT), or (¢TEF Yo The Applicant
showedylggﬁgc%ga%he%an% cati d was %gtrﬁl'rlngeg llafrot e? %rrlrl 4 gg of|C
group at the 5 or 3 p03|t| on. In particular, the
addition of a thiol, am ne or carboxyl group makes it

possi bl e, for exanple, to couple the

{nl'{ﬁ'e’ OIIﬁOTUCICOtlde
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ol i gonucl eotide to a support bearing disul phide,

mal ei m de, am ne, carboxyl, ester, epoxide, cyanogen
whemaiozbwor al dehyde functions. These coupl i ngeCT/BPIO0HY10881

establ i shment of disul phide, thioether, ester, amde

or am ne |inks between the oligonucl eotide and the

support. Any other nmethod kri®wn to a person skilled in

the art nmay be used, such as bifunctional coupling

ents, for_examp | e. Mor eqver, to inprove
In PW%&%’»&F SBEMNAR, EW“%H‘F 1 fie Pugtigatienyigld ingEsALE wemtba@'gmi“tclee%% contains
fewé? RysNaN g @Qdéﬁst(fo@ rthat e olbdrgardtiabestthdpvinton ednt aldortombine (CCT),
ﬁgﬁgﬂnd a "spacer” sequence of bases. The use of an

(CTgr RBYS- it possible, in effect, to bind the

ol 'rrgeﬁltg@h@&budéaxsai ma#y Hélh@lﬁﬁh(cdmﬁds&hﬁf&mfnbmﬁkd faewrs baseg ot chemically
modﬁgg anP oearécs la%ﬁ ghd t ngorx]lgu\:/legcfrt] agte(eyL 2&1%5&19 %eovylslg? g(t)slé]?%s D&Iﬁam chemical
modlficmtams er(ahhrtgots rcshamce to oDitTdtedting agantsmut@asasn dr it affigty oty the specific
sequgnc% to t oqét%%’?g gg)géb&rﬁ%eo%@ﬂ ésagl?c?ng}l%?s'td%' 1 g‘ntﬁﬁ ram' Ufiked succession of
nuclpmlsp lwatcb he$ undgegond p gendifichtéant ¢fcthe gkelagdn with él}sa@@rdf making it more
resns m?)oﬁféfiasgg Qﬂl%flr‘% pé@gﬁbl@ hncglﬁ'lc%ns ' dﬁg@r‘u@@&ﬁie%h&bh&r@@uomes which are

bridi zati on 'spacer" can co
capabhnt G i i ronis DY Gl ol s oo Ao R, 1504 35 3352 3330),
weusﬁqmgaﬁlene@ﬁ%osIéaﬁngafomqacstala&vlaahﬁg@@pmhafe GIRMRRS EMlat@fucd et al., J.

| b
A D e ol S8 A3 8L igpucioties

syntﬁ@ﬁwwn@a%wﬁ rgele@ides; wilyh.alsd lﬁﬁﬁletnp‘lamelhfs w1th DNA (Le Doan et al.,

%uggé@gg ?%70 hlr Sma&?{?ﬂgt i gﬂ%tﬁ g}rﬂ’hglf tiop e, fsgeéeet%n is the

phoaphorﬁrtllldmtt IImklaIFioz exknipit ¢he WeRd SytermmBotdei ;momhonamldatevhnke?lescrlbed by

u . . .
Gryaznov n?k%g{. he C %rvgs ncgggl{u%%ot Ie% fog’{ljlg% g{p?l%]%/ as%%%?neplé(?ehg%iwdgl DNA (J.
Am, u@@m &oe, dYdr hife 34 §/1|4amn@e tyr mefivngdanAmengrethér medifications of the
ske]%&? e qu 51* rYb%BﬁcYe%ﬁde(s Sdf %hO %t@ﬁ%&d ﬁﬁ%sph%@i@ﬁé}r &E]sun and Héléne, Curr.

uper ose, %msrs such

Opﬂp@ﬂ Strust: @r%nbﬂﬁd%wﬁ% any elepe merrtlog?dafltaét&y the phesghorescheged skeleton

mayf"bb lréppa@ed ﬁnypo%amB El@letoﬁ!@ uﬂf}m&r@é 88 ARl a@ﬁL)U\mﬂSh @aﬂ@lso form triple
te in the diffusion usi on nDd obt a

eGSRV FRER Ay 2 gy 7100 KT Epl fanimy Cher. Soc. 1993, 115,
647P6W82)) oA G @ YBartidindlis€ed sRBlefol€asth mSctdeoaqumguamdme Proc. Natl.

ncof L R0 P B SO A Bobslt 3L G, Hhbheh o v

heliggasi ti ons pronotes, in effect, the interactions

\?\A?TT(Y:}B&& ! he ﬁ’n ﬂ'(ljlrds sl?rgrydre rgg emsq% rg;ngcegl 'bi/ gg%}l(?nl.o%patch Ctsl'llch increases the
affinyty edfdthe Oﬁbmslcleétmiﬁ fan DNA dBowsic| andt Dd'earc dntAai.n€egn. nSoc 1989, 111,
3059- ﬁﬁ??tﬁb%lrd(sgg@ ma %N&%m (JggtDral %Qsteé faﬁmn% &/hll:ﬁ‘there mag be mentloned

l'e to us sequence contai n
-dee@ripﬁmw@psynem@wlfl@an affd ﬁﬂ}r eNeelaip| yrcids 1Res, 1993 21, "327. -333),

-(zsaemlaemmsﬁraxoswizLrﬁemyﬁssaﬁ,%ence carrying n+ 1
conpl enentary tif thus affords two positions

f
[}Wplp[jl],%cgpyr%dwﬁqqe t(ﬁ%h énd Bsrr\{%pem em. Soc., 1992 114, 1470-1478),
8-oxbsbéAiIng, 20ARIHSHubine, 12hE- n%l;ﬁ@ﬂti@c&?ﬁdlﬁ‘@lﬁ ah)ﬂSthblrpmbdlﬁdaﬁon known to a

o B L8 BB S o b S, Ry s s, 922

345Ps@sent invention can be used to purify any type of
doubl e-stranded DNA. An exanple of the latter is
circular DNA, such as a plasm d, generally carrying
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 nent, the plasmd, anplified by transfornmation
followed by cell culture, is purified directly after
lysis of the cells. The nmethod of the invention may
al so be applied to a clear lysate, that is to say to
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super nat ant obtai ned after neutralization and
centrifugation of the cell lysate. It may quite
wmheb/o2908) be applied al so to a sol ution prepurd /EE03410881
known net hods. This nmethod al so enabl es |inear or
circular DNA carrying a sequence of inportance to be
purified froma m xture conpdlsing DNAs of different
sequences. The nethod according to the invention can

al so he use urif.i cation of doubl e-stran
#ﬁ%‘yeeedfquiﬁ:%tt% °§Hﬁ ofjgenycleqside has thiraig, BY: 8F%P8‘E‘gl¥ ¢fyimproving
the &itkkmlyroﬁndlbr @ffinltp betAgenr thg aligdRuciiofideadnyl Glid spedifd de§uentedl€ln particular, a

teria E. coH. B. subtjlis. S fyphinmyriumor . .
oS afeisgredtogtoncdernbiit bibsirsel U L M8 g gosines of
oligemiciptidet iThe oBgdnsglectidé that methlylaed displagst the nétemayihy peapeirtyt bfeforming a
stabl;!a thﬁlb hg&yw@lgtgggd&lgag%ﬁ%}cgnl gggﬁ eé g@?& % @u%’ eCﬂO,It hence makes it
possiilo o WNﬂ(P@F&heraﬂrUVétlm thain ke, oligehucteotidel ef thetriniodarbfthat ieto say at pH
valugg [@ﬁg@{he hgk\é %p&e' BatWﬂ'o nﬂaﬁﬂ@bﬂgeﬁe chlsﬁlgﬁbtr a step of

(;51@ fini E c%/ npl oyed to
ée@gﬁuog?belohwmlwdq wed ighg wethod oftle lpwsmorw betyesn 5 and 30. An

ohgbﬁhcfeﬁt’nd@loﬂénéﬁ ErleftbrttyanQ 0 IR Q@ afRE b usl ke THIQ |99tk d@apted by a
is bound to a support, such as a_ chronatogra

Wy resin .
persgy. sBliFoin the et i, Savh indizidugl s s1 tb% e splociiy g sabilty of the

lntefﬁbﬁtﬁhd wi th the bound oligonucl eotide, such as by

pmllhg H&?@HT%@:S %og%%@ﬁgeg{%%gg%glg% Eé)?y%thgs%egry; any known technique.
In pa:rlumﬂan'ame)gma'm%)prdpasd by méddne ofi@sleicexdidyralssizets.i Anyt dtker method known to

|ndt [ ucl eotide, formng

2 pe?s%m' ed\A{l’ %udt% é s be%fcﬁe ol i gonucl eoti de and

t heT omeammtﬂcqm;m lseuphiop tpsthesippdrt tgsoligdriclsotile épgemerylly functionalized.

r
Thuggﬁ ngi)(': 8L n%dﬁ} 'Eh ?; 'él tﬁ)i?rll ﬁ{?}‘ng;br g:?lb%? %ﬁigl V\%@.&J émhef 9 or & n/gosmon In
partisilag rhsla@fixw of githiel] amine eryearyexyh erodepekss ﬁma:tslb!m ooe@mpb ton:ouple the

ohgéhu@@bﬁ&% %B@Beanﬁé Hﬁgdlﬂgdet nﬁleﬂ&é’es g?nﬁnefJanm&l h&ter, epox1de cyanogen
OnUC| eoti de-bound resin. Hy hobi c inter aCtl on

bl’Ol’BlH? 8%@%&}64%0@5 gé‘e%fﬂ'i‘ﬁ!)‘ﬁﬁofﬁm bhﬁslta@{qhgnt(ﬂ{ digulphide, thioether, ester,

ami&UErSdnfind Enkts(beﬁfx b @etollgofdéleahe he tHé%Gpr%FtS Aﬂg &tRdr 8fetHo@known to a
e n

t e for I C a .houl
perspR sk G R CE ey s ik bRy o e Sl et
no M@Vcﬁrhlertb ml'pr(b\@ nihe Ipdridigativn ewftiorthe d:o@p’ledS lodig@dclediide it can be
adv%:ar%%ous ?o? thé o “ﬁonuclgo%%g ?]oe al%tce%llna Hy%‘r QD?GO a spacgr?%eeqé?ar}%l 8P lg%cﬁsl )’}" he use of
an arre MRYESt mseble,on effedt,ao bjpd sleniligorfucleotizie anal clasdnadistance from the support,
enabg@gét%égsr@gimgfof Bﬁgg&ﬁgt%etrg %Nglt\él%eh@g g(ﬂ d@]te%}% advantageously consists
of ajlineag cerben dhainciomprising hroalftapd preterakil ¢ orals?, (pHo e ws, fand an amine which

pem‘ﬂfs%ﬂﬂf '?&the BRLMATET el S 18R H'Bﬁ&sb%f Itl?e| cﬂgonucleotlde or of a "spacer”
obic interaction Chrormtograpy [ ut I Ng C?

comg@ﬁ%PEP#S?ﬁngF‘b%M ipRetere rath b hxbrigiatione meq, |thek ﬁB%PF" |cnn comprise

punhmasagt A Bl eﬁ&rﬁblé nhersptdra cﬁe&&hprhedhé ReddshcP a6 ROE. NThe arm is
441, 160 whi clga i ncor p at ed her ref erence.

b
%ﬁﬁ’d‘ﬂh&"‘?&?s%* BT fapRonehaln eqmprifiag §r cya’n’?a%mms
”H“e“bleﬁ bfintthetirorpategraphe b vereffidient fod edfrioRigg RANACHrd @endnfié DNA. These

i nt e actlon chr oma r aph .be a Lo
can B T RACHARLE, PRYZIBERAC Purbi SRR T Grosecheh it € sRffigy functonalized
plashlg/ silrfapﬂscwbrﬁmpmqnalmd Vegexi @ads, mag‘neecx ahathayeisgr Ctupmaognaphie supports are

ce r j he, er.
prety P PR, R ofmBEChe CFREbIoPANE. Lok el S ERUCELELR aguose,
i ncl ude styrene, ohalonethylstyrene
m hal onmet hyl st yrene, p-hal onet hyl styrene,
o- hal oal kyl styrene, m hal oal kyl styrene,
p- hal oal kyl styrene, a-nethyl styrene,
a- net hyl - o- hal onet hyl st yrene,
a- met hyl - m hal onet hyl styrene, a-
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met hyl - p- hal onet hyl styr ene,
a- net hyl - o- hal oal kyl styrene,
w@20vehpbs m hal oal kyl st yr ene, PCT/EP2005/010881
a- met hyl - phal oal kyl styrene, o-hydroxynethyl styrene,
m hydr oxynet hyl st yrene, p-hydroxynet hyl styrene,
ohydr oxyal kyl styrene, m hydr32xyal kyl styrene,
p- hydr oxyl al kyl styrene,
a- et hyl - ohydr oxynet hyl st yr ene
acrylamidet q{yqexmmg,sdwgliyﬁgteﬁﬂegy%;ly%sn@uch as Sephadex, Sepharose, Superose, etc.),

polyﬁref%’eiuay las I@ol@éé@%ﬂwmmyﬂz%eyr&ngaﬁe'd- or ungrafted silica, for example. The

chrogl Wl coﬂ%ﬂr ox%’%}%‘% é‘? 8’{}%%1&1‘ perfusion mode.

a- matdb;ain bbtthryﬁh‘rﬁkgt&h kydldst ytrie n@eclglyymvdy&geaettb asé, \dnahe plasmid, a
sequ%g\f%CI d mmaﬁstgééerzﬁ | po]s_ltlgr}éd f31y¥r$ 1on w1t¥)ytt)e OF%%lucileotlr &t ol
sevecab mdmdrzd@namstlhxalpuaﬂldtqsl mg:ffeul,pbe Biteastiorts lhee\@eroﬂne azid pegbiénce and the
olig&L agotid (J]?%rqg%? %ntﬁg k@%\ée%eatrlgqhg &)Lrhﬁ(%r oc}g?@% n@hgm%r%ﬂ tohgonucleotlde
cont@lambompaatmfécﬁr) LCHer (GT) metifspl é@rqﬁtfra%qoyaﬁqm@w@mbme containing
at ICEEPHQQEP( lénén@a?y HEEEs da'néf b?@?@riﬂ@%%mpte‘ﬂef(t’a@%&# nA% nce carrying n+ 1

di vinyl toluene, trivinyltoluene, divinylnaphthal ene,

ComPIP'i“W‘HX/I mahtina) efRsds dveypasitiensy|of clibrigization hyith yihe t @ligonucleotide.

Advﬁti@é&@ﬂ'etlﬂl UIQMse@e%rdbh@ﬁl? up @ €1 Mybreiatied Y&Rlons, that is to say n+10
di met hacr%% ate, diethylene glycol diacrylate,

complgmERATE F8BFs net hacr yl ani de, and
netrhy | maieldl sacidiizat de. pNgent Guentdvnd Eahpibé)hjsed frangiriffonay type of
vapious exchange gr
coufe FSRITDNY o B b3 HR TR Lo PRPSiBhe £ Gemmisapregay caming
one bihmore rgéres ©fitherapautiainmortgnepr Ghis plasmid exsiy rabsd cargy se@@imsfaeplication, a

mar]g:%j ?en% %i 'Eh% liliw d’rl%gll?e(ﬁpod%lf %‘Rioﬁ Imtag ge S;ﬁ)llgchglreggﬁ 5 fa celg] é/sate In this

the swe
embpdiment, the 1éaarradl jamplafiield byl trensfagmatiea f@hafn@by ¢ehl cylture, is purified directly after

lyms%?%%gﬁsr %é ﬁ\@th@dqgf tﬂJ‘iﬁve‘Bﬁ@mg% ajls% be '5};]%@:!1 &% cléap@sé?@ﬁﬁt is to say to the

material is preferably prepared using relativel

superpEPibtAined efterapusishization andepntaiisagioy ef taw"r’rﬁawaétrrwawee obviously be

applﬂ:h ¥Eb @4 sAGior |pﬁﬁ)§riﬁeh)b§ rkﬁé'\yrﬁltrl@r}i(l)ds Aqh¥ldifd also enables linear or circular
ydr oxynet hacryl ate viny|l agcetate. Preparation

of
DN4 ﬁaérwsaeseﬂ*&perq awnp?rﬁewa &g pyrified from amixturg frpptising DNAs "of different
sequiRBf UTHet methed abdoRMpEro @Rdinpeivh WAE talsoNsd usBaNfFBife Pufication of
dou%\/\%t%ﬂ%gp { at an appropriate ratio and precisely

he é) CFsence of

" diluent or solvent which are used for the
purrpe&ﬂ Iyshte @slj hesatlysag of prekqpyrtie sr éunarmtirctcieldsl es formed and
il arl recisel ut rizati,o
| n i aro : pgolkaery%t i eg \{EO Ptgrlag pﬁ %Etﬁlsl £ A% briduri Strepomyce
mayrhexneun@ed 8s thamples ubmegaréﬂewcmalcmell& iamimahteds, ybgspefungl and the like,

t d
may%ﬁﬁ%ﬁgbﬁb@gﬁ&érg{% ET%FE+ i4l | %ﬁ&a S sécgrﬁagd@s\?_énsélye%téoﬁcﬁ eflo, c127,
NIH@T%BW‘W?’@:‘?@ %wp-ghed out precisel y bef or ehand, and oi |

dr qpé Qﬁe?ho‘ﬁ" $fhth@' pRsee SbeBord whichOmBIBdks Dy l@és%'angeﬂ/\'bf |i‘r1plex affinity

stirrer, pol'yneri zation i s conducted by
chroyajoggeply rn%thtscf"@&ﬂys& fog¥ovigedrsher RIS r&ﬂ@ﬂ&ﬂ%&if\ produ. In iplex

afﬁrﬁtp ramatogrepr@pwéugamcleeml is BRUNG A supBore) 8 G a3 al chroadatdigiaghy resin or
oner, and a
Ty A R e

h&%oltng °6'§?’g‘%1ﬁ°t§’8>f iuch as by
applplag tthc(:lsaﬁp]efto b sBromatogiaptgl colurne cbﬂttnlnlhgoﬂhe oligonucleotide bound to a

chro ato%r ycrgilmogghea(%? e%ngab{n;ﬁ?}{tbe Y %rw‘? ﬁes O%Lgonugleo‘%dg forming a
mat eri als. Pol yfuncti onal nononer alone may be used to
obtai n ever harder particules. A polynerization
initiator is also not particularly restricted, and
azobi s type and/or peroxide type being used commonly
are used. Suspension stabilizers such as ionic
surfactants, nonionic surfactants and polynmers with
anphi pathic property or mxtures thereof may al so be
used to prevent t he aggregation anong oil droplets
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The di ameter of fornmed particles is generally around

of 2 to 500 mMm Preferred dianeter of the particles is
wa@owpnteesd between 2 to 30 nm and nore pref eredil/gEP2005/010881

around 2 to 10 mm When aimng at |arge scale

purification of nucleic acids with high purity, it is

around 10 to 100 mm and, whe3s separating the ai m ng

product fromcrude stock solution, it may be 100 to

nmore preferably around 200 to 400 nmm

mpl%l i U@ﬂon‘bﬂ Rereser e ofigqnecientiderandethe plasreid my &¢ |H<9ﬂ%?ree% pendpy This step

mayQccifrtat ol <JT8Y - lﬂ%hasgllt UsSric@fratiot fond cBfth Mdel oF @blrﬂﬂutesw}&ﬂore A
| aneter are needed, the nu

e e P ESLS GrS ae  ASBHTRL: ctng
plasﬂa{ﬁdncdheShg’bhﬁ:ld&ﬁ&d BoRAld refihe nunber of revol uti ons may

égrg?%éfo%zze nﬁgftll hbo&agoérealpﬁyhflsgf, opﬁng?lt IO ql? zgs o4 éubstrate to attract
hydx@ﬁﬂo@&tmgmsoﬁ ndjldculemin thes sqopiet foc phiréfichtyoni rip shoukinte. nofd that these HIC
suppoH? gv%&ebyt & L clus%plg% deffect]c 2 %va%ntscg'l %nei‘p %ond(s-) alk%efoMTc'eﬁgl)r fsl?arred when these

ynerlzat on varl L .
molwhb nasspcnge aHs'cMovlmbtc mthat:thnschpm@rogmhw srienéfisial ppitasmery efficiently

remWeg gbeg <91 a¥ gﬂgmla tﬁﬁ'ltns hrl o@%P&n&%ﬁéﬁ@tsu&pars gDRAOARA. anliRfidotoxin.

Si ze di anet er may sel ected approprl at el ?/
deééwaquwgﬁ éﬁ?e faeeriplp fos émranhoélp yrerggtion chrpragtegraphy.cpg well as process for

pgﬁnﬁif S1eerizh sa%@@&r@ﬁ&uh c;’mdomfaer&b&heorﬁa% hy and eluting and
P W t ?n?aral\égg 500%?1(1 gstromsfor thghi%y s

sepa&éieg( ipH@rmﬁ,Eﬁ) t@retl*r@)rgh H{FdY'EleIS’WPd tlmaés, ax&d( g r1{1ter alia described in US
pateﬁtl'NdB B4 QO0aHh 1§i1|ﬂ€brWreIkt¢H Hredh b’yaréligelmfeg om 1500 t Oh4000
tro aCKil . erial .1.0 | On e nge ..
o L Bl o BRI TR P P H0Scing mteria
for }thfoplmia)gfeapﬁwx chfonfatogepl@/r radyl becanp lamhlﬁiuﬂdsaﬁ'inlsouwiﬁlrhtlonal groups that
exhlglt Eq/(aercr)]p%ngm or vg %us Vl\ﬁ)rf t%])}cpéang?r g{ sz%%grﬁ %«a }r%roﬁ cg& lC)yZ!tl gagst -reaction after the
baser azapﬂaellsl wel ;ymltmdsdfmﬁrmﬂe wﬁdrmbnO@ammqmnl afonbihes binglade styrene, o-

haloﬂ;@{hZIEt%'%h 'ér?n%drl]mﬁ%aﬁ ) eaﬁeﬁi% ra‘ﬁg&?n&h e3¢0 ?Af Wen@em -haloalkylstyrene,

p-hatpatkpilstiread) mﬁmﬁmrwowngmuphalmetwmm@r ermsthyl-m- halomethylstyrene o-

mett)Y-HhRE ALRA Ry ShO lbpﬁetl’ﬂfltohlaﬁﬁfkpl refid, O&T'ﬁleﬁﬂifl r&hﬁl@al%@styrene a-methyl-p-
omati c rlgg may al'so be confained in the Ocar

haloglkJgfyrens-y enh W@H}CE“Y'QWEE’U% mHiyfroxy BefhyEyrees, eEi‘@HO’%’(ﬂE Ityrene, o-

hydt@@}"ﬂ]@léﬂ?sﬁe ha?/l ng- thJieryfalk!vﬂs@Wn@g formgyxylaﬁﬂ&yﬁﬁé; H2) a-methyl-o-
errals v ern n [ O

hy g 1y LY P SR S GG B e Ry istyrene, o

metfb'ﬂ-alhych'eﬂl,alkmz;@reha abﬁl%ylan-amiommyb@&hbo No-ghethiyilpp- l‘miybxbﬂkylstyrene

glycginhSt lr'ygatep gg’glg¥] ac [aFI %;ye ﬁOé(yeq y(_l) a%g)lggg ygrox_»{)meg‘?laagla?aﬁ,p and vinyl acetate.

Mosdpnef;-trtd gomtpourids are haiaetllafl g@hpwwbdnmtﬁtd oA ardrhatic opgh bddogens such as Cl, Br, 1

and 9 Q&Qﬁxgﬂﬁxﬂﬁ 2 ar{)}%l:anl:l{é& ngc?oelya%cargé{@ %%&Rm .'hyxllsed? 81015

on atons O consi sts of
r epﬁéemplwyf aelyfugctighal @on@nqelnclmﬂﬂedi@hﬁbqnmeﬁpwmdbeméenerddvmyltoluene

tr1v1§_|tofu@ﬁkmdlﬂﬁ‘ﬁ1|1ap%9% rtﬁﬁﬁ}l&GhtWﬁlérE Qﬁx?ﬁené'r%tl}%r)l' @lmeﬂﬁb’ryﬁ% ethylene
roup left as it is or be cappe th

glycgy ou%acwlftt% c dietioiinest oshicobf  Bmedacnlatghe déﬁ&w@edegéfqlbed*acrylate
metl'iWéﬂétQﬁxMﬁb@laﬂli&%& n{mﬁlebﬁlsﬂ&ﬂdmﬁ@ el y Or in mxture to

Q}th li) .Cgalnof al k svvlthcaigortld b

at OFEOSFhYrophybisuncipral grous fryariqy ‘Oﬁreé? FedO Py MY gy rocuced by

the post-reaction. In order to minimize the influence on aiming products desired to separate due to the

hydrophobicity exhibited by the base material itself, or the swelling or shrinking of the base material
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hydr ophobicity Iike plasm ds. Long chain of alkyl

groups having 2 to 15 carbon atons for separating
w@eovpoears W t h hi gh hydrophobi city such as RNECT/EP2005/010881

originating from Escherichia coli and RNA in the cells

of human and ani mals. Al kyl groups of 4 to 18 carbon

atons for separating conpourdis with relatively | ow

hydr ophobi city such as DNAs originating from

Escherichia coli and DNAs in the cells of human and

itseldheriathg changoin selbrpaseairsting apdibs ehapgmip SHnaYe, teaofppompierial is preferably

prepaRY BiRg SEhBeL yel@dﬂ?ﬁl'h@ Rdnahers ysuElQ aﬂ%@‘cfd | mBacrylatt, a@@cndyl acrylate,
MAthO t bein ed to sa |cat|on

hycrgioredty] ool BuPREEBECTHYEr & S ?{TP o fPrepaekh g e base. matei

inclugas Eﬁtsﬁﬂtep\/\ﬂfetdﬂﬁmﬁie)lﬁﬁnﬁlﬁbnﬂlgmﬁﬁmkﬁ@d (DOIQﬁﬁﬂtohﬂtmaﬁ&n&faré\&élghed out at
or,the conc trat salt i.n,el uen

in
an agirofist PO Sh et PP BT R Bt SR s BRY &rie purpose of
adj uStfngplmqioiresgr_l patiaxsifarimed add @miari} roeisely mgigbed-un polmﬂlorﬂflltlator are
addeélr ?oll%%zgdj B}(I) lfv&:tl Ls?g gghé nglzxgurr%gsl thy %?lﬁ}] detroI aa 11 mebﬁerpt?Ee suspension
polymatizatior wherein dlier roixtareoig radged yintp gn p@mousmluam 91sqglve4 gyspdmbien stabilizer
weléhgd B& p%QQe& gefgrggzgld adnd %Il IRt vnﬂlltaujm'hé GiadarP ?on%@cll G}pltn%g with stirrer,
ppropriately from sai d range depending on the
and n@yréwmn iggopducts by grafusily War@we%m’d@ésolh@en t0 separate.
Ratib NofIRBAIt@ciiordl MoRohétetd fbifkhddRal Ofonyatel 8k cgea&al@s a@lnd 1 mol of
t he packing material and the anor tion cggam

mone@gﬁwp;g oy ra?rng)d aaquml 8.[01 &é(b%mg ?]fgpo rﬁuric“@a ?ré)me}/ so as to obtain soft
pamdleaﬂﬂia&l’ matbrial.i The Fﬂe[tﬁfdf babfuﬁctioﬂal uﬁﬁoraerba@e)e lwdr€akddad atouiid0.2 to 0.5

mol 4 PRRL RS &%) GRS of Bl B PoRTUrio SRR Bgpemay be vsed o

obtath exeretarder gacticulasicl ei ¢ acids with snall nol ecul ar si ze.

E o(rjr 8&%]2%1031&%&80%18 I%%? ngtrraahlﬁuiaﬁﬁ eqﬁ%teg ean%i eax%(l)cn‘< peW!mdn)r peroxide
twRQ$mgp®dcmBmmgwhah®gen cont ai ni ng conpound and/or

Cagﬁgﬁé{ lonhggﬂlf#ﬁ@rsa{hgh %@tleﬁly %flrfa%féﬁ fHohi n?cos\ﬁ‘facéﬂgaﬁd cEJ'Z)lymers with

, I'zin riede reaction,

amphigaBic Jreperty) o HikteEy g@tepﬁ/ may, alge @Pr&'ls‘?dctor prengng he wagegatlon among oil
droﬂi%ttﬁémsaivesas dehal ogenat ed conmpound and/or acyl at ed

co oun In the case aof the base naterlal bei

parife grmeternfiformsd payticles) gy gopd of g0 é@?a%ﬂ’éefer[f-@.dﬁ@eter of the
pamel@mcvdmgﬁsewwhem ﬁ)ozot@h A mofk ﬁr@fa@my @ﬂﬁhd gEcQHDprﬁ OWhéh aiming at

i ke ut |IL2|n n
largwcglﬁ pvgrtllgg iqn of nyc qu‘y@{.ds g/dg ngbgurh%d_‘ gpqudg 1 rqu% ngan 1!161'1 separating
the ghaing iplidect fromi chtde sdcicolutibe if maydtei 100&l 500 o potelprefergly around 200 to
400 eéng I%I(‘)re (%P 1fsgmga d‘lg pball"hclec ailrr%te(ngfoth'é chatlopago H%eg ﬁ'l nger mi%{pbe addusted during
polyhiek@tlbre){\ymamaneles |V«t1th| smab Mew eret ipededdthe mumgerajf ketolutions may be

incré;ageltdginx S&Iheﬁquj%? ﬁ?ﬂn H@sq?'e QESIrﬁp_lgealﬁlﬂrg)lé{)bil k%lﬂ&n&‘ﬂﬁ lbg gl@&é&ed Here,

react i he case ase

sincg hatdgyent tegbespdyis @l@ﬁé for; adljustingepopes in foringd pm@; ﬂilg sedestjqy of diluent is

parti@iEHPimddRhRIRE 10fuREkheRthI s&e&b@nﬁ& feaddidft @ RUBsed for polymerization,
bef orehand i nto the functional group desired to add,

adjugtmentds wadeshyfagiously Gompingig delvem dhat isropn solvaRt fef mefgmer with a solvent

that ishdodd! gﬂveﬁf fbe Mofdmee:STthe iz 0Ngbre hl%étﬁﬁn@aﬁ%el@&ed ei];@rdﬁﬁﬁay depending
rou react |

on Rt D g B eteddh Sotarat, by e retemBieety bf ithip 2 range of

500 fotmom ar(gﬁt&imsg'ﬁlﬁhhppadldﬁg mexekidl €or dgddophiobic ﬁrﬁerm&scrbd)rﬁaté@aphy and within

a rarge %ramq Eg()etg g@@raﬁlgstr%%F ﬁog alg gg kmgfma%eﬁglofﬁrgnﬂ]& ehngf &ro%ﬂ]%graphy
desired to add containing hal ogen group, it is
possi ble to add the functional group through ether
bond using acid catalyst. Since the proportion of
functional group to be introduced into base materi al
is influenced by the hydrophobicity of subject product
desired to separate, it cannot be restricted, but, in
general, packing material with around 0.05 to 4.0 mMmo
of functional
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group added per 1 g of dried base material is

suitable. Wth respect to the surface nodification, a
woredohozboed addi ng t he functional group throughPCT/EP2005/010881

postreaction after formati on of base material or

particles is as described. Surface nodification is

conducted according to the s¥me nethod, where the base

material is formed after pol ynerization using nonomers

with said functional groups added before

pOII?/ ke hydeaphehie m%goqrﬁl@r@m@tggramyfo&s%raﬁgg ﬁbﬁl‘aﬁ &cids with different
hyddphoblefly Seferabl® byraiilivtk patkinEiedérAGivdihi difeerdnt ig'de@)h@ﬁ‘&lty, respectively, the

rise. si ne cou Ilng usi ng a compound such as

SmﬁﬁFE@FfF?WﬂP Vass maf éﬂdHPB@?We onto particles

rramyﬁa)@hdbroe Qoapscm}d b gelédﬂedt h@ongelbﬁg) chaile € biahehdd,i iAcluding saturated

hydrlflalf'aarlgo?l\?ﬁtr? aurg 8:?%% k‘?' %G%ogga ! E(ﬁ% at«?rR %22% Aromatic ring
nmyphbbéshmdwbynmdmyamﬂbmugawa Bookstore in 1988). Prior
}ﬁfdl:oggorl])fc (ﬁjlpil’;] ngy &l%}ﬁé%lé@%ﬁ% chngpz)ﬁl?&)ﬁaw?%tﬁ% {’olll(o)vly]lgg formula:
groquaay be added accg g to the nethod
af orepgpid omet(CiEopor ST E&mERMsnal group that is
i ntroduced around 0.05%6—+4.0 mol of functional group
ad aedreai=0 3o owrld 201ah@ the AREQlch@ErSNp @iy beSof Strdigtalbhatn or branched, m=0

sed in t C |nt ractlon

o aft S S el ran ot SR A i S B Gt <=0 eroup or cther
groupehue mathy lyne graup niay peBordéd dtettnb dasamatetislodtho@re el uent

co

rﬁa/%ﬁag r@&g? %n}gﬁ%é&l IE)C\}\lIJ-%C gtﬁré e%@.,lp oif al\éﬂ%rl glﬁo w1th Cﬂ;]bon atoms of 2
to 2@ Iwhuqhmgnsmetolﬁ cegeatiogiis 9EQ toshl whednéim the opropivd end Of ﬁ:omoaai group reacted
t: I

wit edg%éﬁ%erg@%%ﬁv&c(gﬂ% %h) ?%gtﬁ@ E} I’%g a'trh%g)le?&iﬁ%%ﬂﬁ glﬁyél%godﬁ) wiithrbon atoms
of 1&4iti ng met hod continuously changing the conp05|t|on

fram Qﬂﬁle‘fdeébﬁﬂéd hyRrdpRGdid ouﬁﬁaﬂ‘)a)bge U@ olefyO8r thNRixture to modify the

buffers and salts generally used for the hydrophobic
surfackt er act i on chr omat ogr aphy can be used. For the el uent

Col@@hmfrhﬂkyh ig@ip< MK @AbbakioRs odf6 @add carl&ﬂuﬁ&htﬁ are preferred for low
SO

nce tion 4.5M and _pH .
oo g P ene B oLl P PR 9113 Cog B 4 separating
comBduin@svitic high aydm;ihgn&@vwaonm bﬁglhﬂilﬂg GomSBtiericlds txﬂoarﬂ RNA in the
cells % hlﬁt Iaon cW ni alsaAI lcogucen% gc I)n Qt 01 59 oara§ com ounds with
VERLE OB Yl QouRs of & 3018 P00 PRI FA R LE £8P
relataekyéma hydyqphabwmrasudms DN Asarigingting foodisolrerishih £t aad DAAs lnethe cells of
alts. The hydrophobic interaction

hum%ﬁ?%ﬁgﬁbgraphy plasm d DNA purification step may be

conbboe sepdrating besstsompoigds cpmpdindigmmabe selesied iapprepstitebety modify the
surficB Qm{hHﬁCl;eh@%hﬁrg:ﬁ QY Raitd e&&nMﬁi@&noﬂy i GRBOMeChdabe Wr thpdr@ F}hobmty of

packi ng material introduced the functional group

pacl%rtgr%@ iahyageDisROWINg op )t}-nelcgncgrétﬁau%gféalt Inﬁneélf%%rghe %Qﬁn{ﬁy on of salt in

eluefitdbr ddsdRgtioRSIa h&ﬁﬂxdﬁhheade?ﬁb bf Hy@RbIRIbILItY B padkiBEmakekddl Hiffeds depending on
ent | n hydrophobicity such as

vari o onents, d
the Q7B eGP eep Binttort HEtr - qenome. DA RNAS
pl aheipdee diatletor of elienBase |thatérial dbrs Byd(dphwmc tlhtarhcttohecmeormt@raphy is

por G o0 BT LR S bR ARPePHEQT iy i ranee
depeniligien theyrbicoplodideaif nyclgoaqidsrdesireditd sepphtasimigeiseral Mgy the retention of
nuclgx g&?sp%otpé &ac%ﬁ&@ﬁﬂq Iar?cpthg E{s r'g%no %@? gsafhﬁl% 'leﬁﬁm cﬁeffer depending on
pp(g/xbge@qq it is praferahie tpg,lgepar bmg,tnatem—l uath)kargﬁ mdlpregqarrfgr nucleic acids with
havi ng hydrophoblc groups. Most preferred resins are
Toyopear| bul k pol yneric nedia. Toyopearl is a
met hacrylic pol yner incorporating high mechani cal and
chem cal stability. Resins are avail able as
non-functionalized "HW series resins and nay be
derivatized with surface chem stries for ion exchange
chr omat ogr aphy or hydrophobi c interactions. Four types
of Toyopearl HIC resins featuring different surface

L
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hydr ophobi city may be used. The hydrophobicity of

Toyopear|l HI C resins increases through the series:
wdeedven2998henyl , Butyl, and Hexyl. Structures OPCT/EP2005/010881

preferred Toyopearl H C resins, Le.., Toyopearl HWG65

havi ng 1000 angstrons pore dianeter are showed

bel ow. Toyopear| Ether-650 - 360-CH 2-CH 2)n-H

Toyopearl Phenyl - 650 - OToyopear | Butyl 650 - O CH

-CH 2-CH 3 Toyopear!l Hexyl-6 -

largwleeﬂaf grg ondopy baseTmatengh gvith H@éb?qrbé&m@yéﬁewimr #ddspwith small
moldtalr fizve various particle size grade. Toyopear|l 650C

have a ticle size of aroyund 50 t

pr éP{eF’QEHP[? DO rPase B RN Féea‘f‘s%vﬁgi’r’/&g%ﬁ EFypesogprising long

chaip af dlky lg@oups, Ziﬁng)}ﬁal@embmﬁhnﬂﬁg domp&ﬂrcmihd/ﬁrf @flﬁhﬁlhlalydeaahd) t‘ma‘lyst such as
Fecgog%]& g (ﬁ?n%n(gl';tg?lélg yl g?a}é 5 ch'gr Esl p%fst%les 1!0 %dd ﬁllrecgyﬁ% aromatlc ring

in bdsh attepia s datlhlegeuam@cqmpbhndande&cyletsd)bQMpoomi Ini the cagse of the base material

bemé psagch:t Lo%galir% ';188%2 r%‘&.g)m t FF% gérut%%lss lv\éth g@lg contained in
funchvbret grpwpetb be pdsldd, Tisg bysenat |andrlélélimng Mfsléemon rQah@onHmtb alkali catalyst such as
Na(ﬁ-h&q{@ltl 6o fs%&%lé&qgtrd%éehh@ﬁﬁa%nﬁ %‘ﬁﬁﬁ‘o@h ettfeP %@t lncme case of the

purification of l asm d accordin

ﬁlmﬁ?@ééfﬂuplqﬁfv@ﬁttpmﬁ‘d lsemxogﬁwegfqupﬁmwmg Gge@um%. ik lilegylamme it is

possﬂﬂ’é'mﬂ& hs%kg aiedl BMlyds bs &a%ﬁrmﬁand/\ltiﬂlﬁhﬁ Béhralogemc acid reaction. In
diafiltration steﬁg erforned,. Standa

the qassffdiedpsgaerial g S8l IR, O RdParS P g, halogen group

or c&rbidriyPtidlige ér@tlip beSoRehand i(hh)l tBe ﬁ)ﬁ@mﬁﬁ grouﬁdés(}écdﬂol’agd titdis possible to introduce
e

and rd t art.
the gxfmgpirl tgf%ﬂp.tgfﬁuﬂlg?l%ﬁ% & egt%og? i Ip eo?]f @gl ?fﬁ r%aﬁenafjcontammg epoxy
group) if redktingt wistt camponreinbitlaO®l frenp asrgarranmgrbaccdnamnedm thetfunctional group
.cyutoff in. t a 0, e '
desweﬁ ‘éo %{dalg %palé]sgnlle; tgquehgli?ése: ﬁ? qucQB?atl gro'f_i? H-F(%%gtetlh%n(ﬂ gﬁlﬂlquyvsgn@ I’Illloreover,
in tfeppselni ftiieciunaiondh graye daq'imd @omeqqntplamg dalogan gréupnit is possible to add the
funcagl{ai fgfougfghcﬁlb%"ﬂ $irgScid Qﬁg@ﬁt §|§Je‘?ﬁe p’f‘opo'i'tﬁ)n%ffﬁf?lkﬁjonglygroup to be

~tan tion ; mbr ane cut - of J
intradgce lnt@bag@maté@msenﬂqea@qd@h thsthydiprhgbiciy @Stﬂae%mdwgﬂw to separate,

it caAhdl bk h&t&%@clﬁﬂtlﬁ aberdl Spablihd %Eteﬁé{ GHANB&HAd Y05 to 4.0 mmol of functional
diafiltration at constant volune with 10 vol unes of

group afided gerd &Pt Hpd Repematerdp! isiwtabley get pl asmi d
c 0 rvalentefpadt itthe Wirfabe lﬁ&ixﬁcﬁﬁon 4 hethpd MIdg {Bfunctional group through post-
ated . fromthe banc

esciT B CAUPRET (5 BRRUAL PR CPIdENT b DRSO i § conduced

accofrdnhg te ttedamhé method) V\éhel@ 112 bave reagrimbis dorfned dfer palpdertbatiandsiolg monomers
ol 1 Qgver ' e stored in containers
Wlthi st nCtl(fnal %? !)ug %L%d?ygé@&pm%‘%pa%r t her processing. This
yi @aebsmaerpi!h may ksl be peroerilicatgel. Wimdthad qfinzapnfacturidig/silica gel, comprise
. [
snla@%@?&ﬂégﬁﬁ%g @}n&%gr?%%gfé %’hlkﬁgm{% h?g)g]all d%e&{y%&dpam?& manufactured
accooc{rw i) the pv%lwh desqribedirer hatest HightIpee {e&qelée%lyomﬁomphlyea@ge 289 ff.
(writteh By THRffe NaR¥ara 5&?@0&1@%&5@\0&/ pufiRiéd b)O%bky ANRIBAUBoYkstdRe in 1988).

an average recover Such diafiltratign step
Priof gr afish gavpling tfgc%lefr»edvsmg PRY srewreﬁmwgc%ﬁm fquphg agent, a functional

gro Ukdyere aligyd a‘é&ﬁ&n@)o Bé ehefhod aﬁfe&féntibhecﬁ%p@ﬁﬁﬂ of fl)ncta)nal group that is

mtrlc;?;go[e %@grlldg(% ﬁﬂfwnﬁ} gf;x'lkt;{%naﬁ gmpiged 2 eflb&se(rﬂaé%bls Suitable.

bufEients ke ,userial thelh)'drE]ﬁfofn@ ﬁmracus:edﬁmdatogr@ﬂwy bdprmatioroor pofification step.
rerenta a tep b
Gemfrgl‘lz"y3 ty%e]s u%equen& are us CIF g)éle él)%%t}? con au{s% g‘flézanm%%@ fgalt%ghqw a second
preferred dlaflltratlon step accordlng to the present
invention efficiently and extensively renbves anmoni um
sul fate and EDTA extensively. Also,
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subsequent to this diafiltration steps, appropriate

physi ol ogi cal NaCd concentration (around 150mV and
wo 20084029D08 s concentrati on bel ow 1mM (bet ween 2BOr/RiR40a516i0881

1 M) are obtained. Preferably the plasm d DNA

conposition which is used contain purified plasm d DNA

that is essentially free of 3¥ontam nants or in the

range of sub-ppm contam nants and thus is

phar maceuti cal grade DNA. The pharnmaceutj cal |y grade

eluepﬂ CRBRIng| 'Wﬂ&f‘@ﬁﬁ&@. Afiseh T@&ﬁluﬁ’b’iTBF‘?’%‘EC%‘E%'Sﬁpﬁ‘ﬁ“E'H"%“%‘GSG from an
elueﬂt%hvnhg Ei &n@er@@lﬁbn%]tﬂ@ﬁn 106t AYirRfa 1PV A&HTErdralibWOf seIINA the gradient

e SRS Dosont e S T Bt el ol 0 A, o
buff&s @ddsaltO pene@BE udel dst the BAldYhobinittepactidreghadagographys canttrused. For the
elue{lt Cé)ntalgi)/Q }g%nocréncentra'u%rtlJ lo{ | ess ctngasg u on v(\)/g}(:) %(féoncef]trgl%g%f/ %.0 to 4.5M
and pHrvahme 90 réd 8 B\Vamnlagye n@fﬁableDRm thél' Heenp bentaysice lowi-aoadentration of salt,
aque%gégﬁutglnqggg galt%e%ﬁ%ﬁsdftd (ﬂn ;M gﬂ{)rz ué 6 % tB t'gag pamcularly

ess t era
preferpRigsals. @'@w%y apmeniwn aylfals |a9d mrym sulidemay m@giz%sqlta

0. G9ORMrophotic mér&h&p&?orﬁg)gﬁﬁﬁy ﬂl&%l@ﬁNﬁfpuﬁh@a%Hﬂ geﬂ:m@)be conducted

of RNA contam nants. The pharnaceutlca asm
by conpinigpersking mteeﬁrfmmfﬁﬁd. the fugctignalsgrpyp wm%gfwwy with a
pacl&%at@ﬁﬁl“irﬂioﬂﬁceh ﬂﬁ:sfuﬂdﬁl@ﬁhl aReptwild. s@@ﬁ@-%dr@ﬂdblmslh sequence. In effect,

medBmD BB ST go ﬂﬁoﬁg‘ggﬁsgﬁéed Y- O oRgRs diffrent in
hydRpRbRI seh ra§ ﬁd‘rysﬁ&ﬂirﬁies ﬁh@e@dmwmcgemecHNAgmdeplmnawnnd proteins.

It is g{;IA 5‘&‘}‘”%8% ﬁhe{%egf 8?%%?%? IR ﬁcf @(’i\g’opﬁﬁaéﬂtyﬁv? Wﬁé\uclelc acids themselves.
Protem‘khit(b:xcom imfthigepiaae higlee bydraphbbigtyadmpgrtdasith glasbina.
D T
Frac@@ek prgy o Topope@d %ogtfce esopropsd, asianye atherr refiny bavise dgdriophobisgroups. Most
pref%rég fgn@?m%ﬂeér?ﬁjlk g&yma@nxeuanrweah ?svaemahéésm@sslgné@ncorporamg

enon1c | ess t han
highgneghagjcahand|chemical ﬁ@hl iyhResins @recmﬂnbh@g por-Bngtiopaliged FHW geries resins

and irAG v dRAvAtiedt Wth kﬁfé@é"t:lieﬁfbtne@@&t iof reﬁcf}ﬁﬁg%wh)/omatd@ﬁphy or hydrophoblc
phar maceuti cal _grade pl asm d _DNA co

ositipn can
inePid0gs. (YR G T OBRS T DG A (RS TS DAReR> and levels of
hydiogtfbiciti by Bdaed. The NADEPRObI G TSﬁJpEarlFim radith ih@&sestthraiizh the series:

ahout 005% hqost, cel

B RO PR Fletleopitrs 9 PR ERCTovaPeet] Ml seiis Toyopear HW-63

haviegrl00 yegtréroy poaadigaatdriacshevedpblawmaceut i cal gr ade
pl asm d DNA conposition under the invention. The
conpositions can al so conprise other pharmaceutically
accept abl e conponents, buffers, stabilizers, or
conpounds for inproving gene transfer and particularly
plasmi d DNA transfer into a cell or organism Plasmd
DNA so obtained may then be fornul ated according to
the present invention in NaC as saline excipient and
an appropriate concentration of Tris buffer so as to
mai ntain or control the pH val ue between 6.2 and 9,
preferably between 6.5 and 8, nore preferably 7 and
7.5. Plasm d DNA formul ati ons according to the present
application are particularly useful as they plasmd
DNA nmay surprisingly be stored in a stable
non- degradable formin these conditions for prol onged
period of time at 50C and up to 250C, that is at room
tenperature. As stated above, the purified plasm d DNA
is present in a solution with less than or about 0.1
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EU ng endot oxin, |ess than or about 0.00005% host cell

protein contam nant, |ess than or about 0.00002% host
w@edob/0ERNg8 cont am nant, and | ess than or about BCODOPDBY610881

host cell genomi c DNA contam nant. A pharmaceutica

grade plasm d DNA conposition conprises sub-ppm (<

0. 00001 %9 host cell gDNA, HRMA, and protein

contami nants. Mrre precisely, the pharnaceutical grade

pl asm d DNA conposition that is _essentially free of

det ect abl e gDNA, RNA, and p i M\ contam nants. Al so,

t he pheyopecidithére@0 gr ade plaggﬁh :

substantially free of detectable oacterlal host

chronmosomal DNA, and thus conprises | ess than about

0.01% or less than about 0,0 % or | ess than about

0.0001% or preferably |esg 0. 080PB% O

chr ontRy8Rear! IEE)bﬁiﬁ}’loqﬁogenorri(: DNA rthen the

phar maceuti cal grade plasm d~BNA conposition that is

substantially free of detectabte host cell RNA, and
nore precisely onpri ses l/egswt han t %
| ess T9¥8Rea 1%}61'0/30 and pref = S(S q%ﬁ?a(ﬁﬁv /b or
preferably | ess than 0.00002%_of host cell RNA

contam nants. Further, the p argaceutical grade

pl asm d DNA conposition is antially free of

det eckgbpearHdestyl-680 | pr ot eiln g nt aAm OZH,sCHartHA6He CH,-CH3
preci sely | ess than about O0\Q0OOl1% and nost preferably

| ess than 0.00005% host cell protein contam nants.

Finally, the pharmaceutical grade plasm d DNA

conmposition that is substantially free of neasurable

ST G SR IANLP RS TRLE S RELY 858l g s
havesajtmﬂim:tneadf laxousdi fetocle0 lumd pefarably adcuild o0, pm&@ﬂ“ﬁ}e)bgarl 650M have a
1]5:OnBe Q ounggﬁ) Mum pre erabltyre]i?or&n$ g S oa{ndcljoo Sp%a(ljr% g%)ﬁ%u\l/ee]?ar ragicle size of
aroumi RO torf@ vof, praferatdy wpllrid 3tShm Yo isrwll ldep ItlaSmr@bldJM: infiuendge resolution,

i : ]
PR T e AR, LI UOTIE gl i
sizeg. \Nhest prsferrgé diopapsarh mn,nnged,mqhg UHC sohyamatogegphypgtep within the process of

sepaPfibh HdBRAficaliBe oSthd Fladnfld %IAOIcc&liﬁéfﬂ fHle P‘éﬁni R&dntioR¥ TRGopearl butyl-
arated is, from approxi mately appr oxi mat el y

GSO%WE‘R%‘S cofpmersialigst Py Tesok Biosddensey kb, whi ch DNA i ncl udes a

veo ffthbrasifinemen okp aﬁp rb9>pbmtned Stand%B, coamtehﬁnwemable diafiltration
que

ene and oci ate ul at or e
mat Qg et A BB S HOGH IO PR O Era e aies kobyagn dhe art. A
prefﬂfed(lﬂﬂrﬂltyatllg meth®erid Siadiltratgppiisingl anadleifiitraion 519:n{bbm6 rhaving a molecular

Wel%l? é:gtﬁffslpn tEee ralmng’ eolrft38;6§¥ etclg §§+,§&lb d%dl%%ﬁ; rl1a5161 aiizen This step of
diafiftrat omallpws fioe buffie exdhanga dutl concentration ds tgmrperfemedld’l’hegpltate is concentrated
3-to {]g)mgiéeﬁnappg&' % C}Btlo:f @%ﬁlgﬁagg é%{ Sﬁ%@a%?n%%pco%&mrmon of about
2.5 GGUBE/Tbr Sl PN Dulfe exTHansed én et Hgoastan volume with 10

voluﬁ‘n'@@ bRRERL bid :Riit@!e@ ik tlﬁﬁXrgQ%l&ﬁncﬂ&ﬂ@éﬂrQﬂoﬂrng{ :Qxlmeanﬁhe plasmid DNA
therefore contain exons and introns as reflected in

concenteatigs safcelated Gamitheatbshancypt 26p niegf sprapleretf apagsniratp nPlasmid DNA

soluGH TP FiRFRNth@h Mum$ﬂﬁsble\ﬁ$@lf Eeli] awmg?r intdWel 48l Q1i§ks, which are stored in
i catabl e wi.t

exanpl e ctor hi 0] ]
°°“t?f[}%ng'ra Pehioreat ?39 ﬁ&i‘ "Hg" BrogsstiNe |W5e¥‘e'gso? P‘%H@é FF’IV"S‘ﬁ’ate with a
plasiafd BNA kefcammdbn 6f Wpdianiled pganie ieaowdi 20, 5% 8004 1884 20%, 95%, and

marker, ., SupPhe tRNA, the tetracycline kanamycin

resi stance gene, and is physically small and stable.

The vector backbone of the plasm d advant ageously

permts inserts of fragnments of mammalian, other

eukaryotic, prokaryotic or viral DNA and the

resulting plasmd nmay be purified and used in vivo or

ex vivo plasm d-based therapy. Vectors having

rel atively high copy nunber, Le., in the range of

20 40 coples/cell up to 1000- 2000 copies/cell, may be

T 1
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according to the present invention. For exanple, a

vector that includes the pUC origin of replication is
w@e@boraesl according to the method of the invemtT/BP2005/010881

The pUC origin of replication permts nore efficient

replication of plasmd DNA and results in a tenfold

increase in plasmd copy numdser/cell over, e.g., a

pBR322 origin. Preferably, plasnmd DNA with

condi tional orjgin of replication or pCOR as descril d0 .
preferaply 29% ol pyssalplasmid prggveyevithatfis PEpcesy IS lepH & Br ga, 30%, 55%,
60?@659/97’702/J1g1dt80%§hﬁhﬁf@SﬁgHre(tdﬂM?Bme The resul ti ng hi gh
i, ncrease e.ratjo of

copy ,numpher. gr eat | | asni.d
o Rt S el R endaiad BT O P ngicmaszng Bohr 5 Sp ) and
forsmpbbaehaﬁs [ npr oves plasmd yield, and faC| litates
) eas Bfit d%?i/t\#gts ( q:"é‘;ﬁmap&ga%sft fg%(g 13;66 ageégéffyg @s@f[&% 150 mM NaCl, pH
74(nam@HIUi‘fgri) aRepresentative vectors incl ude but are not

i) i fpeéc&% 4 Qec!)\ln\él dl%%atﬁh qeterl}g{!‘élf @1:1 slte%':az g?%\?s(m:ﬂjb) against 3.0 to 3.5

enco an acl Ias _
voluie) pﬁ&gln@gsqxc@egtvﬁlﬁp FM;N@;EI) tWpsepreferfep diafijtyation sterf agcortlige to the present

mveBt'i(ﬁnaEi*ﬁ@lgntB'aEdde E‘)Et&]si% thef%e%s S:Inﬁﬂ&‘ulﬂ? shiBRenad ETae rekt@rlnsnvely Also,
occl usi ve "di sease or wth peripheral arterial

subsgquepiote éhl{ pﬂfd)tratlw,oa{parogpat%physp lpgigal HaCl gaycgntrangn@@ound 150mM)
and 8Ral THs &3CnBafdh bél@&q rhNA @Sett 3R LOPUM afkBE MP1) bfe oblatnBd.

¢ o b e R Eormesaion Hieaintsed reiaim o e pin® DA that i
essemiaillh fie®1 6f emBnighnS oA the (ba’ngd? epsmtp@d cdﬁlﬁﬁfnamﬁ atdMhbs phz;]rmaceutical
aac D 60 SPrecsti i s e A UReRl T e o (<
0.000°a0 ki a0.0001 cezqes | 00pvg ofplaupEldBSABMNA, RINA, lﬂxd:;gotenhearitamgants

ha\‘ﬁle ﬁa%ac%&%?ﬁ%%a%gflis ﬁgsc‘gﬁpm (}l%n %lrlrgwr%%lgéaﬂgs than about 0.01%, or

I NCre ex es
less thar 61001t%.cund prfeferdblydess $haz@ 00@lYel oapreferpblydess thap @ropem/ow 0.0008%, i.e.
<0. @tfoﬁ ﬁ{g ng e @gm,{ﬁh PN o HiorRSsEmM¥ENEA HORREREBNATNE
DNA conposition may further conprise at |eas
o n ér hp @hajmqeutfcelr gradepas PN D cCABResiiopIEn eampRisT kefs thaf @01& 0.01%, or
less ﬂﬁh b.001PR.Qund brRfFIbH 1%1/&1;19 QIIPPISA, lok Praferaly 18s $ifn ©RUBU2PSE (B0002%, i.e.

har maceutl cal | acce Eﬁs vehicl e or excipient. The
<0.0002 mgipgr Y9 ﬁ% AR at ed for delivery
by The pieémhiceiticall gride @Mﬁﬁlﬂ DNA Ejnposiliéitan bdthpridehplasmia DNA preparation

o GG s R e P P ERbbh  poos .
0.00p0 S grpenl IOINAg of filasmid DNasef hogribmbeinedgarhisarssibst anti al |y
I(:nglthg us uPJal %%18 ?agﬁlde]g{i&l &t gsexfrf] rgiﬁealgc))l\l'g% eﬁ?‘&? a plasmid DNA
Prepbtamrehatabntagmsrlgss than Qé Eb%nmer@pfanmpom tive and G am
”99}?11&' ){a%m%e[]@daf‘%g F‘l?é?mé‘?m@ c&{ﬁ!&smaﬁ‘ u§%l> Hse})lje@ommant circular in

rlumor us that 1s ca nt al ni ng
formy aﬁi glnredwwelmm?i@ﬂs mpretthre §90q Shted ‘Vebe‘)s?&’% |0b8Q% &b slpeed circular form
plashfiDi¢xanpl e 20- 200 copies. E. coli host st ral ns may be
used accordln to the invention and i ncl ude
DHI com‘élqon ARy hayge@. qeﬁptﬁblq@gel oﬁ-@&celléﬁﬁomlc DNA of less
thanBEa(iimlm%&navm%ﬁa&ﬁﬁéb)owsmsawmm@rairalbdmmagdetiheﬂﬁ invention. Most

sm d or ivatives (for exanpl.e JMLO o
prerp e Plmog s P o b S s REVR S ) Ay 0.00008%
host@eH getoiricyDMiAtand fidae thialn ehsoapemooa%pioasmil @Nzy adueds.than about 0.00005%

EX S r chn i ecul ak
nost5HD PRAST <HTaRE Rl bR SE e Bl A0 Bl BB uoved for any
such as digestion with restriction enzynes, gel
el ectrophoresis, transformation in E1 coli,
precipitation of nucleic acids and the like, are
described in the
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literature Maniatis et al., 1 ., EF. Fritsch, and J .
Sanbr ook, 1989. Mol ecul ar cloning: a | aboratory
worzmeatsosecond edition. Cold Spring Harbor Labor/BPmpy010881
Col d Spring Harbor Laboratory Press, New York; Ausubel
F.M, R Brent, RE Kinston, D.D. Mwore, J.A Smth,
J.G Seidman and K. Struhl. 4©87. Current protocols in
nol ecul ar bi ol ogy 1987-1988. John WIlley and Sons, New
York.). Nucleotide sequences were determ ned by the .
particylai piafmacsyticeh €128 Plasstish SN Ancaswedtionginder theiavestion- %él& fompositions can

alsoa:loﬁxﬁﬁééyot}iw l@hdrﬁﬁ@dtllcfalﬂdSwélﬁﬁbl@t:onﬂﬂonentslggﬁér? sgiﬁﬁ&ééé Q)Trlclexﬂpounds for
enz were s e S everly,
imprgHin g?ns REV ge)r #%EEH‘F&X/P%EH'\EBN&?W%?@m rroégQWé'ﬁt s

ar elasniRiUmeA &6l obthinéd Hﬁayf that becteﬂmﬂatail amgoraiﬂg ﬂSNhéI' pl‘e&nﬂ'ﬁ{/enﬁdﬂh in NaCl
r esen

7.4, 10 M
o st ekt 1 BrRo PSR Bt aalomsT T e st PR Sl the o
valug Yhatweers 6.2 eadd 9s prefgraplyolspimen &ifi ghidt & naine me&tabyy Wiatbdh 75hElasm1d DNA

fom@i}aﬁﬁ%ﬁ%ﬁc@ﬁ%% ltg 81% p?JéQ %g;;h%%lo Lard gﬁtl%ﬂaply %fylo%}tp%b@ésrﬁnd(is DNA may
surpgisitglybe Heorsd ra st&bmn-d%mhle rforslup these conditiens deraireongediperiod of time
at S‘QIyaﬂB DF%‘Z@"C %ﬁ\ﬂ 1L !it ro&ﬁ’ %m‘BErature

- cyanoet Kyl am no-/ N-nor phol i no
pho\é rsmsﬁ abﬁvea tt\feplmﬁe@ é@%’?‘ﬁ BN ey gresens i ppolytioa withriesp &gp gr about 0.1

EU/RE ¥o:fif, a8 RRMnSorSAbawl 6.60005%9 r@@pcreqt&&&h%n@mam less than or about
i solation of the final praoduct Aci ds Res.

0. 002%%/9 hgsg ool Riy4 gantamynagy, @éé@s ﬂl?&\/oérf’g’g'ét Q-9poagse st ‘@H W‘C DNA
contsmmhnheﬁlpﬁarmémutlcﬁl gta@¢ placnhid DI\NOVor{qBElﬁod cdﬂlﬁri@esasub-ppm (< 0.00001 %)

s R SERS B0 BB B PSS R e pmi

DNA oorhygosities thadis fessenttalig ifree eff delecmb:ly gDNAt RNAS ot prateinaiontamimants. Also,

the léharmac;u%c% ags (Poalrsnrﬂdgﬁﬁ fc‘élyllgoos 0% %utb J%&%M fog &%gec%aﬁlmbacterlal host
chromemﬁhal DNgy andiaBus comprides lessqdax;@‘wx O.Qi%qsr) l@.:selgm aou [R.001%, or less than

abo@%@é 135, o% %ﬁgs]s th(a;n 980@)@% g’gﬂroﬁ:rl)som f‘ﬁmq} ;gengnrnﬁ' Dﬁ@lﬁurther the

pir Pasm d

erive
pharktap o s en i, DD omaesion DA sesrieltcies o dtesiably ho ell RNA,
and ‘irré?e BE@Je?'C Q&m;ﬁ‘fseslﬁleﬁ' tHane:Iboﬁl 0.01 "/&L %8 Rss HEh 0'8b 19! fhd PRIEIMI less than

U strains (Maniatis et

0. 0081 %, or w@fwly 'Sis F*&P Hé’o%%’" ‘i’fﬁ‘ei} B%H RijA gpntamingnts. Burthep the pharmaceutical
gradamsrﬁlhajm c&’hﬁosﬂ&l dlsﬁ&&ﬁn@r& fleBoNBikictaBle T mbleﬁﬁﬁtneﬂmammams and

with [ Exanpl e, 1 The ad
mory s AIRSY DS a6t PRROYH G ey e ORI 175 L OLDp:aPost it proten
contar@ingnitd. &tnakby) tlﬁfphﬂﬁwmhdﬂ; giadeniiasirtd DN AGOmpSsitivih thdd @& substantially free of

meaglﬁﬂﬂﬁe enH&oxm cé’n%amm nK a'im ah oreB grgﬁse W lessl'}gafnf(]? L%B)f‘mr}gunﬁgng%toyrés The plasmid

'S assSunes | Of
DNA\Im/\preaantan sultstaetla‘llwgupmllccbﬁnon,t@d nipe¢ precisalye camprigesf apbityor more than

99<yVo?chﬂedcgéﬁjﬁg?%gbganﬁ%omgerta| n extent in B2. The val ue

er allows one skilled in the art

t 0 Asperiof )‘itetllheﬁltf%@é bgfordy & Hiag job rviakn wishy theepusified jtasmid RNA may be
perfWeh vaslde Su?ﬁie@?llaéfmﬁ Dbl AChblirAYle | 'b? t}@setrﬁ’éﬂ%dg ¥ dis@ptbolited.

i neerin Newt oni an he two ypes f
UNSRE TR TRY fYIPEﬁ Qf§’°?f6‘§ ﬂ*a‘e@mﬂwl@he‘%m %ﬁ‘@ﬂ“"rdnThe size range of

plasinl'&idDNA B4t AEEbdepgiiadts &0k apbroNimh@lydekb\ié @pRoximately 50 kb, preferably 15
kb to 50 kb, which DNA includes a vector backbone of approximately 3 kb, a therapeutic gene and
associated regulatory sequeiices. Thus, a vector backbone useful in the invention may be capable of

carrying inserts of approximately 10-50 kb or larger. The insert may include DNA from any organism,
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In this case, the Reynolds nunber (Re) is cal cul ated
as follows: ReN is the generalized Reynol ds nunber ReN
WE2(06429908 2 n-3)) x (n/ 3n +1)" x ((p x Dn X RCREPY003/010881
m) (1) D inside dianmeter of the cross section (m p:
volunetric mass of the fluid (kg/nB) w spatial
velocity of the fluid (nm's) 41: flow behavior index
(dinensionless) m fluid consistency coefficient (dyn
And n and m are determn ned irically
but cvﬂt aw&raéfy P%é%F’é@F‘é%ﬂ“ oFégiANS M3y ipglugdie it aﬁﬂ) itigR | %g@eﬁwdmg a
ther{p@litlctﬂ?&elfﬂ feBiilatsr9 Geduhles ls&thl:aat;baimowas (pdly Adenylave seqe&nces enhancers,
i nsj de. di si.nce n and m

| ane u
locug g?ﬂﬁo Eﬁggn%fet tl“ﬁpgene e(lgpdwglﬁ %e Beuylc moteﬂ mﬁy bVB g‘?{’@{“fﬁ %rlgln and
therdT&x® Sortdin &xvas hrddUhtbons Kg{eﬂ‘&:)edml 1t§fg616m8:l drganhﬁtld'nh@f if 1|na§l 6k derived from

comélfrgg@dr%m §HE¥F \F'F)C%EF mayrﬂéngé?‘\d fB af’f%"g vgf;tgr Fegbog? re(pH(‘éata%le with high

copyf humter feplig)iot-dandng @mpolflinker foolinsertiby of & thermpantit @erkeg) @ @eneoencoding a

sele{(@ r\r/l\!lrs(g % écp;&}%gvtliﬁréethg '{rg\/ ‘!}%:ln%qgné?n /cin rléglgtgh%g Iga{ee%xdols physically

Cross ven
smalRend:stz(bl]e Th¢ Qs dakbonef the plasmid AQ@MIZequs]y pcnm)s if®its pifragments of

manﬁrila'i o@lEr &Qé}g&fcb%oﬁa%tlg l)xo\W'al §NJAa2md rt]}?erresfugfng %laBﬁMQx‘PJy@g‘ purified and

bel ow 2 'S Vydrauma
usedtlu rvtye Ioé??t viyq Hwnﬁ@rl@asgd fRespPYo VagorR b%@rrele@tewel@gh @@neurab?a Le., in the

rang® 82000 copiciRell lhmotIOO(ﬁﬂﬁ)@lcb}h@sV@n qhay wpheat&ean%@nﬁ&o@%e method

and 2500, where both ty behavi or are use
AcCOpRElP HerREeSH AR SRR K95 St b1 arectop it tnrludests R pridipgigepticaton i
prefé@R@Sdc&irdifig to thd) méthddColl fk iidaftiopl MEE pUCadtiginMofiFeplication permits more

SRR T N e
e.g.,al pBRA22 ocigins Brefeeabtyi, plasﬁnd ONA 18 GokdjtiarBl érigm ofateplidatien or pCOR as

descELeLél in ﬁ_,?s fﬁog/éél(ilgg% m('}gt a) nagedAbO tﬁ woces? niga? q% aﬂ),sent invention.

The \msul@ngu Bigh gppyethmbsy grgatEquqcascsrth( Biiofod rplasnmi @ﬂa riel ahrdmosomal DNA,
lllﬂ& ?rg{gfn's G4 2b! 'f%fb?sw 151?];0%% ;%?sb-’ @‘}beﬁ? QB& gﬁlﬁ&téso&sér downstream

con guratlon
purlﬁcatlon Accordingly, any vector (plasmid DNA) may be used according to the invention.

y—t
-

Representative vectors include but are not limited to NV1FGF plasmid. NV1FGF is a plasmid encoding
an acidic Fibroblast Growth Factor or Fibroblast Growth Factor type 1 (FGF-1), useful for treating
patients with end-stage peripheral arterial occlusive disease (PAOD) or with peripheral arterial disease
(PAD). Camerota et al. (J Vasc. Surg., 2002, 35, 5:930-936) describes that 51 patients with
unreconstructible end-stage PAD, with pain at rest or tissue necrosis, have been intramuscularly
injected with increasing single or repeated doses of NV1FGF into ischemic thigh and calf. Various
parameters such as transcutaneous oxygen pressure, ankle and toe brachial indexes, pains assessment,
and ulcer healing have been subsequently assessed. A significant increase of brachial indexes, reduction
of pain, resolution of ulcer size, and an improved perfusion after NVIFGF administration are were
observed. '

The plasmid DNA composition may further comprise at least one polymer for improving
plasmid DNA transfer irto a cell. The plasmid DNA composition may also comprise a
pharmaceutically acceptable vehicle or excipient. The plasmid DNA composition may be formulated

for delivery by injection, intravenous injection, intramuscular injection, intratumoral injection, small
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In these two configurations, the flows are | am nar at
all stages and the solutions are not adequately m xed
w0 oedhtmos For ot her tubing configurations (noP®@/BP2005/010881
tube), we have: Table3 Coil Hi gh speed / std di aneter
Hi gh speed / 16 mm I D H gh speed / 6 nmID Bla B2 Bla
B2 Bla B2 Viscosity* (cP) 54255 2.5 2.5 Dianeter
(mm 12 10 16 16 GSiniIar cal cul ati ons were perforned
usi ng Equation (3) for various tubing config [ﬁ%lon
partwetbﬁm%@rnensloawaﬁa applisation i a tissice dhgplasmid, PNA %H’eﬂ e FV“WS“'O"S is

subsBin@&l§ fi m@%nR%Yﬁ@ErdéileHalbbhﬂ%lr&aDNbse obt ai ned by

adj ust| etuedlarreters an flaw rates. .
o ot act e B ATl a1 BN Ry oLt ST BT ram posicve
and GiradiTRdgRi& sakifs, hl&:hgt Bscolicind Bamﬁelr&mypmhenam Bazillub diasis capable of

mair%z;inig!@éﬁ%kggac:f)glgrg}l S %f t%ﬁ?%%ﬁ%&%édﬁiﬁ%?ﬁff&reﬁ 26 ?@;CO&)ICS E. coli
hosttstraind reaygielus@indcardiog ©alsentehtonspi ﬁratudc)HBl()lld@Hl; ad IH5¢F, XAC-1 and
XAémé Frioég? ? %BS’EE%JH& ggl %@ﬁé%}e S an nt?tunglﬂ% F plasmid or F plasmid

avior use
derivptivasr(for peantpleeM110g)are gehmalabcmcé pieéred Gecatse thed plappidsmay co-purify with
the tRGHESpIsHE AEdukat i on efficiency, one may al so
consider the duration of the agitation, which in sone
enbodi nents of the present invention is obtained by
jeysting the length of the coils. The dianeter of the
tu es or t he f|UId veIOC|t does not appear to
hiechniques af gloning opl: log¥ hon- Newt oni an f1 ui d
( dalha trﬁkﬂﬁonshﬁéamjds of ﬂlokéhhz&l’bldmgydmch lad dlgaﬁsn widl reSteleui‘ﬁntdnzymes gel

lecBEHH L TGN b S REGUAPRDT (100 © 9 B0 e S obsiied n e
literatare  Masitifisoet 21. )\ .§ BiFn Fitkdh, amil). iSamB2ok, WA8S. e Molegldarf dlgning: a laboratory
rate re..desj > r
man\l/l\]laqt ﬁ;}egc%nﬁ gﬁ?l?@wbélgi%éSngrl%%g%Qa@&%éI b glﬁ@gﬁg ﬁ%ﬁ%rz%gajatggf%ress New
Yorkiaisabel §M.| RnBtent & Eaddinsaani @d) adoareidt. mithokGi Beidmanrend K. Struhl.
19313' A8 Seoldl B ﬁtsl(ecdng dmggﬁen%m,gw%nd Q3ohi, ey York.)
ysi's, agitation can te vigorous as ng as gDNA
Nuclegtidectequsarsa tisree determensd &y ﬁ@e ehadn mainRgion rmeéhodt fﬁ@ordmg to the protocol

alremgumﬁhea%@;ub@ktmms) it possible to increase _
agitation (increased Re) in order to suffici enWﬁé' nj X
iflapgie

solRgttigien snzymeswerp ipplindiby NeyEnglapd Biclabs Brygry M
celtbosady Butlligsres, DNA fradniedl addiddcubbte® tnl DREfer EadRiging S0 mM Tris-HCI

pit PR3 MeE Folf i (20 T e Rt ar pipgR L5 DR Brotabs)
poﬂnghiuelebtmcex &rel uypehesigédt wtng Phosphieramidas elebmiery véthche phosphoramidites

protglted a‘ ‘Lhe 25’ é)gflp It ed%y%noe%ci ! X%f (ginh% I\m)x IJ nfger%QeJ Mc aﬁ&s and H. Koster,

’he " Begi nni hg
198&onvect |Holyrrphenowemh ( redigormintestidag) . S)Bltﬁsswl et tXMig Use of

p- cygr?daawm ARaARfLIY- Rlotholth né’ﬁys?hﬁ?“'?ﬁg&odéﬁgﬁ%‘?°§i§? for the synthesis
of DA fiagmests simhidringrrigarotepiionsadsolsiemefribe ﬁl@,l pegduct. Nucl. Acids Res., 12,

45391@3‘57 NeMdsonivamogis! Wadardss ih RfomhiB® BNAAIyniREYN 0AHS BIUKERRIL., Nov./Dec.)
has for a Newtonjan fluid. In particular, it is
wnhe?s%gﬁqgah $604 autprpatic 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 DH50[F/endAl, hsdR17, supE44, thi-1, recAl, gyrA96, relAl, A(lacZYA-argF)U169, deoR,
®80dlac (lacZAM15)] (for any Col E1 plasmid); or
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limt for the lamnar regine in a conduit of circular

cross section is ReN < 2300. Neutralization is
w@eooboeavesl within B2. High flow rates tend to PCDERASE010881

the fragnentati on of genom c DNA by causing agitation

that is too vigorous and by frictional forces at the

wal | (nmechani cal stresses). 4king a | arge dianeter

tube makes it possible to reduce agitation (Re) and

frictional forces (velocity). W positioned here a

E. coli ¥ prE-pHi(CoRayaCor-dasived Basfiy) t o avoi d havi ng not enough

agiMiafpiePatationdl6f pRRHRI DNA bRMads MuYding td the Pro®tol BAKIeMEt al., 1980.
onI a smal |, di arreéEqr t ube

CélHltlrF gpeglﬁﬁi lﬁEﬁe )t,h,e géqﬂ't{l % glg_hétrewésdmgl'aﬁlszeé al 1982). Strains are
incubataﬂhtG37°(EX aBmpletta AreVjflated butbére dikhesl @Bt Medih sapisénsanited Ntith suitable
antlbl uct eps. In one particul ar enbodi nent, the

Con fslguratlon is as follows: 1) MX|ng cells (in
solution 1) + solution 2 (M + 3 mof 6 mmtube).
giypning of lysis of the cells by SDS, no risk of
nting DNA as long as it is not denatured. 2) End
of Ty adjustmend ofl 8w aliameters toriheoflovy rrea ugel Folawsf frops calgnlation of Reynolds
numBH-p‘?a cm@of MhexEdRBnuoky Ba% %ys’fen§0|Blé$du§énth§ f&lMevm"g gha@}.@fa@um that the
t ube Harvesting the neutralized ly

behasiar of 116 it inNEF oA BESISROGE bery ey B gBRdan B1a and t o
ceng,y@&mg.fﬁz at 4C. The follow ng conditions my be used

ry out continuoys lysis: -.Solution 1: TA 10 )
TP e, Sdhe B BsIeAber sl 3o killyn thes i Spesil? Fresype, of behavior
enco‘ﬁﬁﬂetd:til Heére,Ave valDSddkéss aild fibld Qowln 2tubk (hydraglicehgingerisg).
Aceti c qg&n%mgnnd tassi um acetate 3M - Flowrate
60 1/ h: PEER AN sol ution 2 - Flow rate 90 1/ h:
SolThe iventyBes of n@er\&omai} figitemost cord8orBy gricdunpéréchingipustty ave) Bingham

andéstwlﬁ%e‘\%\%'fhs in solution 1 pass through 3 nozzles that
i sperse t eminto solution 2, which arrives fromthe

oppb@@lnStcesedtﬂw Resmplgnnumben(Repis calfulteskas lgwsnet ry maki ng
|Ft ﬁgogsstﬁ;geﬁerglgecpﬁg};ngmgﬁmmew ng of the two fluids (see

igure 2, schemati'c draw ng of mxer). - The first
RensdEL 260 ®fn 43 1) oifee BTy “Hywer M i DBl a and the next

Se(ﬁ '1rQﬁleHﬁm&lenbof@eQros?se@ﬁAnqnlg 6 mmdianeter, 2.5 sec
residence tine 'ong, 16 nm di arreter 77 sec

r e ﬂéwlqm@ﬁéoﬂth@ﬂlpdﬂﬁgéﬁé of the present i nvent i on

pr%%&%élv@ﬁcl%\f%tfﬁgﬁn%ﬁ‘ terms of efficiency,
sunmmari zed as: dispersion, brief violent m xing, and

gent flew bahayiergndsy (Imemsigalessh.  Usi ng the process of the
pr%@lmdcbﬁwsﬁz'ﬂ&y&eﬁﬁcfeﬁ%ﬁﬂﬂ‘b&h f cells lysed is

i ncreased and t herefore smi d DNA
re éraé‘gm j2Le defeppig '“° (Sﬁ%g%%ft tﬁef"}/"@lcf‘lfbﬁiﬁ"&’ﬁ) is
especi alz}NeWtafﬁmﬂlﬁmt because of the difficul ty of

m )5\5%1 tlgehterst sectlon 1r§:l ]§qua%J ion (1) we have:

Re = f(inside diameter, u, p, and u) since n and m are functions of p.
Re=(uxDxp)/pu 2
p: Volumetric mass of the fluid (kg/m°)

Exa

u: Viscosity of the fluid (Pa.s, and 1 mPa.s =1 cP)
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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to their properties, in particular the
vi scoel asticity. The process of the present invention
wOore0e829908 possi ble to limt shear stress and tPer/EPDDTE010881
tolimt fragnentation of gDNA, facilitating its
renmoval during subsequent chromatographic
purification. The problemi s#dt hen m xing with sol ution
3, which may be cooled down to 4C. I n one enbodi nent,
t he,_process of 't i nvention uses: - M xer which . |
is V%‘?hﬂ oM el &‘Eﬂgiaa‘iéfé\”facﬁ? arghofi e ofpss fgriion é\f{% éa@é@t [S@tyen in cP,
thenOf the tube B2 placed after mxer M2. B2: 2 mof 6 mm
t ube; resj e tine: sec Jable 5 bel ow gives_the
reﬁﬁﬁ(gxé@ggﬁéﬁ)}l@&(@ﬁﬁéﬁéﬂ?he tests to show ?ﬁe
gdv[anat i’ragagsaroéo%mglt:g tlﬁ‘egﬂtg'; M6l Qatindry ok %l\&éﬁGESSwﬁlBéFpEHl@d 26@0, and is
tc Si.S. i 0 gPNA/ in at .
hydr@gﬁl?yl ﬁog}tuwplggtﬁodv fé’{(f‘hﬁ%‘}c’ anﬁxgﬁeréaet@fee%é(?/qﬁ a(nﬁawg 00. The limit is
deliiBedtedn vdgys bgwddn. 2000 artl 5OHtwharechoth typesiof beliavior & used3bd derermine what
L Lo.exanple. 1 Exanpl e 3 The col um
mayé}éegéj %?ug’ agg%ﬁfﬁopﬁ?%r%%eg 8l F%Prfﬁoglact ivated with NHS
( N- hydr 8x§galendations mi de, Pharmaci a) connected to a
PergiRL al 1ddGn pawTEeanqg)c R kn%w;]r, it /e din T%ro%cﬂﬁ'ﬁi'ofﬁ frave been used to
~oligonucl eotide used possesses an NHZ group at the 5
estipgigjthe frends:sequence is as fol | ows:
5" Netdalah NGl (il e Lobd &eltidad) T (SEQ I D NG 1) The
buffers used in this exanple are the follow ng:
Cowpt 10 kg fferall the iidy) NaHCOB, 0.5 M Nadl, pH
8-?-=BUff5QPirPBIan§4MPQB|B§B uAddtd)e, 0.5 M Nad, pH 8.3.
Buffer B. 0.1 Macetate, 0.5 MNald, pH 4. The col um
i s 2WSHREZ (U978 Ml of 1mM HA, and the
ol iT?@wareﬁrﬁ ic&l_&hldiiiol;]ykveti be:ﬁf_‘ot'diléi’l G@@Ehmlorbtqﬁ)f &t t(v|505ftandard tubing
nmol. in is then applied to.the colu and left
contigatis e Gpled SO epgn BHBEaVAI 2 CHIBoE B R s
washed three tinmes in succession with 6 m of buffer A
an aée n 6 M of buffer B. The oligonucleotide is thus
bound_Covalently to the colum through a CONH Iink.
The ciolailm i s st or edCatfigddi©niin PBS, DCdnfigumbdd® and
may be used at |easfgfour tings. The | | owi ngs-t Wo
ol i gojnucl eoti des were synthesized: oligonucleotide

4817: | Viscosity* (cP) 5 2.5 5 2.5
5 - ATy GAA@QAGAAG‘\@@A\AGAAG%GAAGAA(‘ GAAGAA
GAAGAAGG 3" (SEQ 1D NO 13) [and ol i gpnucl eotijde 4818
5' - AATHE 7h) 60 105 12 21

Reynolds number 334 1564 141 495

Process laminar laminar laminar laminar

In these two configurations, the flows are laminar at all stages and the solutions are not
adequately mixed together.

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* (cP) 5 2.5 5 2.5 5 2.5
Diameter (mm) 12 10 16 16 6 6
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CTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCGY 1( SEQ

I DNO 14) These oligonucl eoti des,
W@ bmnezhodt o a pl asm d,

wh

i ntroduce a

en hybridi zed and
PCT/EP2005/010881

honopuri ne- homopyri m di ne sequence (GAA) (SEQ I D NO

15)
above.

into the correspondi ng plasmd,
The sequence correspotidi ng to these two

as descri bed

hybri di zed ol i gonucleotides is cloned at the multiple

cl oni ng}hsn te of pl asm d pBKS+ (Strat aﬁene on| ng
FoyatehMLa| 3 1 a CA)210whi ch| éHrries 210
REABIAS hirhBeP 1 7@S1 ST ancgrgene. [ 49 thi s [eiRg7 thei41s 4951
ollgonucle)tldes arle hybridized int efoIIovvln

Pipgsifer 1 onel3Papr t|HESHR W | BN uc) ‘@B dels' > B turbulent

;m or%er t? %ﬁ&%ﬂm&%"&ﬂm} h 6 m

P &6hitar Eﬂaﬂs&%ﬁ{ werB pérébrified @ingeth%maI@)ttﬁrf Va€ibusaOBTRY Eomfif\@ations with
0 I S- H74 10 MM Mgd 2. This m xture is
bOthrS‘ﬁe]é%gbtu?f%@eéﬁﬂ then placed at roomtenperature so
Tabtehlat t he tenperature faI I's slowy. Ten ng of t he

RSt d pbrer (St bUBDIRE CrBrg e

e eng
JBId a CABIY ges‘tB?d Wi t hBBarrHI bBth EcoBlai n
Af-terizrgatt s am a gquut i

I.II /\L ul C Ul

€M th 200 ng
System La

N

Digmetér (medli unmn

FISW fK ?ébL fy0 ™
an _apsence
Reyoaldsmaimpert o

tr-ansformed
The transf or mat|iGn mixtures ark pl at ed out

€uppl emdfit ed Wi Zillin (%0 ng/|13 and
Pcb). The,4 eco Clfnes shpyl d di ggl ay

bluei{colourdtion onlthis nmedi um
t41é panédt pl gsi¥vd (pB?@SQ) whj B44per |73
PrécessOMpl ement ghyiQp Oflanflﬁe@g PoulhtOf tufbuleR©! | turbulent | turbulent

/ ?-gal act osl dase. After mlini preparation of plasmd

from6 clones, they all displayed the disappearance of

t h@laﬂp | prédetiged| l&ﬁ]ﬂél&dvah@§ Yanede dbthﬂw&%? Rijuding tH8aubd diameters and the

sites of pBKS+, and an increase in nolecular weight of
flowiigs- 448- bp Pvul | band containing the multiple cloning

Si t0me skinad mhﬁtne&t ¢af enatieCinay @mbinktids 6Ddll§uﬁaa© ekl leggths for B2 or for

e areipis ) QLG RIPR T SRy P s LSy S BY S

[

sec% an be rec?uced from 6 mm
to 3(rbin- 1'![(@@‘6@}3@1@6#&#\1%@?1 anfl Sie@abeXhb@gitati6n.) P(d\ﬁtlen:ﬂiy,]n and m may be

S 8
dete@Eg'ed]f)}orgfgr?:I §t ‘of Jdget r‘lgl%)l ghc?il Iﬁ’eh%;éngt (ﬁ‘;tﬁé ﬁﬁl{isa Qginlésgcli go detea’mme the right
chars@qu@@wfﬁgmbﬁ& h synt hetl c universal prinmers. Gene, 19,
25%es?a§é)the‘ tatmnmé;l 5>( §!;J &%aggrﬂﬁe ddrfRiBh egmagﬁaﬁm which in
asm purif ed accordi

somwrglg}danqv&sggme @f?s%ft V\Vf(ﬂpPer@btalnwyF@djuﬁm‘tg,tged?pgth of the c01 s.

W )I&@ Gl@i’n&bﬂﬂ tHeQubeb6r tﬁéiﬂmdi V@écith dée8 %@ﬁgﬁé%ﬂﬁtdbﬂnﬁte il B Lﬁtxon (1) fora
aration is us(;ed in exanp descrj

non szwan ﬁplgé(ilﬁtaonog%?% 4n Ptgermﬂr s¢ it dogs Bot quxlréto LS ectlve to alter the
dlanfe&lr tHah 1tG§)tb|CH]tedthé Blow hate cﬂeq@mam cll) eoiiskdl & cslagationdehin B1b and in B2.
a solution,. al nt ail. KS+.

Whets fieh et B o Bttty BeHEE e Rl Bk Ffgow PRt

f olTheseiprigeiplBuhi b uskd as2 bMthiﬂ limBing agilatiareds atueh asyldssiblSintBI b and B2
pH 9, 0.5 mM EDTA. The

of buffer F, and the

pI élmn@l bysig,2@itatign odn BeXuRte gigorawschs 2gngrag SENApG BrEHenaturetl) Reducing the

dlarﬁ&er Qf t}Q Lgeglﬁﬁmé: ))f ah qna@@so’t p@glb'ieoto 1“8‘&&9 Ia mﬂor@ﬁ!%reased Re) in order to

I ncubat e hours at roomtenperature he col umm
suffwn%@ﬁeselum h W1tb thef celly. @mﬂmththaﬁdwbwm efhls jags lysedrpsgitation and

frictfoRkl fbe a%hﬂ\st et \banbfuéy‘ &rre@cedT Rewvbiiasatid %c@ rfﬁgrdeeﬁa@isﬁ efhcreasing the
after el ectro horesi's. on %a arose di.um

and
dianjstep rakes “é’f’%ﬂbilﬁ th grduegrpgitation @G?YFEFB%R?BP“Q %‘é“% G ed g elP‘HtY)
the solution is estinmated by neasuring their
transformng activity on E.
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coli . Starting froma m xture containing 30 % of
pXL2563 and 70 % of pBKS+, a solution containing 100 %
W@boopHLRB63 i s recovered at the col um outl et . PATEP2005/010881

purity, estimated by the OD ratio at 260 and 280 ran,
rises from1l.9 to 2.5, which indicates that
contam nating proteins are rénoved by this nethod.
Exarrpl e 4 Coupling of the oligonucleotide

- GAGCCTTCTTCTTCTTCTTCTTCTTA (SEQ ID NO 1)) to the
coll‘ﬁlrnfml"%‘gﬁlﬁrﬂf”lﬁ’ﬂred as described in Exanple 3. For the
COHbi ﬂ@rtuﬁlh@the i x@5p U hle SOk df:ﬁysmmaceda phendnfeRor(macromixing).

am ne group |inked to the pho hat of the

b R ArEkn St 50 ehePotonlB RO R 11 el

ol ilgemswheiahdt de gEneraigeiRegtolEAumBer tgs thapamethaasing ¢br a non-Newtonian
ﬂu1(€ I'tge gassw%oR%{)no Js :\I)E%bel’rl%lapgw %gt@gi%a?j‘lgldwl?r? ggr{ 1ﬁ)ar k& s assumed that the
Ilmlsfaqub laminasregige dmmenndait ofgireular Tioes dsethhear&eles?éaol n this

:)é qe\{'gg{raglzﬁfoﬁ id E@fome!dl @mnrp?% I%glfl fﬂg\;v rEtes tgn(?tﬁg”@gse bhg f?angentatlon of
genqug EEM)Y cweng@@ltasm thatis mmepwwbyefnmonéffons%ﬁfaﬁ de “fall (mechamcal
stre@é@? o &f difphedes Mivd nﬁ&saﬁﬁ%sﬂlb hd/teRkel a@mfﬁgﬁ) (K aﬁ’(f frictional forces

are then ap F|Ie he col umm and i ncubat ed

(velqegy). Nepshignedrere gomn @ﬁ!ﬁ@?ra'ehfr(%mmpeave@havmg ned eqpygihagiation. Our
obséMahbnslsGom itQé b&ﬂﬁiv@ﬁg dnipRdmell dlaiveRer tube fHEBL, GRbfdeLt Giblently and
. fer 3 lasmd is quantified by measuri ng
quic ?%taﬁe“&féﬁ%tfaﬂ‘?d Y5360 nm In this exanple, binding is
carrled out in a buffer whose nolarity with respect to
E pzvarlesfromOtOZM(buffer F). The purification
XML decreases when the nolarity of Nad falls. The
pHVd carhérdak nidwngthb UEE eystamrintea$ ysteps.om dneb particlar émtwdiment, the
con@“aitifnibllg%foﬁ&vyl eld being better at 4.5. It is also
0SSl

e touse another elution buffer of basic pH _
el Ud iMKing:gelis{insolution Dedolytion 2M It 3 mmfbfmup tubenprBeginpigg of lysis of

50 HEMeﬁ’sOJ @]ﬁ’ ncprdk%f fr% ;gé[ﬁ@i [A 10%1&9! it R& dErﬁﬁlred

oli nucI eot1d CIT-S (SEQ

| 02%@)“ IY%l%ar@H@l%tlamf gENA B m efd Sam tua@ described in

Examlemg» Lﬁb@sabldnda%t(m&% m%f Pt ubgd usi ng the
Zi‘.rg %g E E%Prorreﬂgg Corp., Madison, W)
Eorngy! et“ﬁ‘&r HIpsreA 5Cr ecomendat i ons.  The

bufsﬁ Setsling 96wn o fidc$ind lzeg'eaﬁ’qghmmbgmheo\feﬁhgmw Q. Buffer

F. 0.1 NMNaCl .2 M cet E:

e 10 Fp Ve enaig M e BEsRAS e BuCsopi s i mect i t 1

6 AiSolofiorbly fEDSTA O, misingluche&O(Gi) 9¢f! apd TssHI@ 25 X1, 56537.2.

di | gr F are then applied to the
I§Ir’rl1§9%n?d Sﬂ%guqu%c?o?lué one hour at room tenperature.

The Selgtiamdy Acsticweisie and pdtassiom ptetatd 3Muf f er F and

el Ui?lo%aﬂe%ot/ﬁ‘eébl&i%ﬁﬁar‘?djsoﬁ.n%n!"ith buifer E. The content
genom c or chronosona coli DNA present in the

pI aSlovaas dph-edolBiendr e and after passage through the

ol i. @@Mjlﬁt@&io@@ 5cg¢1|vumomt$onﬂeasur ed. This genomc DNA
is_quantified using priners in the E. coli

g erd&e cells isoly txﬁxg)(pﬁss fl}ﬁ@lgﬁémpg\}ﬁs ltll@‘t Bxls;aﬂ-sa &hem intpsglution g whlch arrives
fronSiBElOPBGR doéctibhese prinmers is described by

- Mixer M1 has a geometry making it possible to optimize mixing of the two fluids (see Figure

2, schematic drawing of mixer).

- The first section of the tube after mixer M1 is Bla and the next section is B1b.
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Debouck et al. (Nucleic Acids Res. 1985, H, | 841-1
853): 5'-COG AAT TCT GGG GAC CAA AGC AGT TTC 3" (SEQ
WO Doblae99ds’) and 5' - CCA AGC TTC ACT GIT CAC GACP@AHZP2005/010881
TGI-3" (SEQ ID NO 18). The reaction nmedi um conpri ses,
in 25 mM of PCR buffer (Pronega France,
Char bonnieres): 1.5 mM Mgd 247 0. 2 nM dXTP (Phar naci a,
Osay); 0.5 mMpriner; 20 Um Taq pol ynerase
(Pronega). The reaction_is perfornmed according to the
sedilencd:m long 6 mym digmetgn3 & sec reidepsedimes of 10 sec at
95Ciﬁb301§aﬂo L 166R@ianelr778¢c réi@¥hcetidd M n at 7800
The_ anplifi DNA fragnent 4ba airs in %n i S d
sepdf BIETS By hepPEeRt g B?%EP‘Q BA" 8‘?“@‘“ dP (&8s gt °¥ [jRmmarize
as: di¥persien beieDfiol &y iixnige end gent(el\rhb(mgujf agiffuffsrobes, Eugene,
US@ }Hg ne[ﬂ{d ﬁt re]gs&f %p%s?nt mvgmo hﬁe rbgrno v sqgaeg #;i“?ctregag%u Hnd therefore
the mﬁisﬁyafplﬁmaiwer@o%kndss oprespd. e descrl bes plasm d DNA
f
n T;h%gfé%%i}_ cﬁ’t{ﬂr IOFI dms%cﬁlllg%epohxsc aﬁgusg og_*ﬂgﬁtrffcru‘t?l)f rﬁ&ln‘é%e?e fluids due
to theiy propertj¢st ingarticularéheofiscBiliSticityt r ai ns cont ai ni ng pl asm d
pXLT%@ gr%cég §f tﬁeg[més'éﬁt iM@Rbn AR if 56@5115‘1@ o 18kt dhSar st‘?éy%eiﬁ@&gre to limit

l'ucose, 25 nmM Tri s-
ﬁagmmtEWAf g@% fﬁﬁlhteifng@ts @W@Jﬂn&w@%msmacﬂ@"&weahw P‘Htf‘ca“o“

t ubgs p?d'bﬁeni RV RkidgOwi Yolutbr B, Mitth mayMbdedoRaSdowmi to 4°C. In one
acet at e then added and the tubes are

embPﬁV‘é‘PtttgﬂprPi?s%‘?fahe INYEPRAn Wht r i f ugati on, the super nat ant
I S -MEROWED, 8licR3A Y orankadd dmte&rbifueomllogmnucl eoti de

coI obt aj as .described. i anpl e 1. Binding,
gsezﬁ%od’oer]ﬁ?‘fb(?%zé’ﬁi aétgrrff‘xﬁrgw;?o t hose described in

Exaatplzenef&mp[nmex'bm@dtynella@ of plasmid is recover ed

fr I

bnglé% rSgDSe[eB‘w é{'es%l ;e%mg 0 tg!rﬂgds Flsc%aﬁlargté\{%ﬁgs? {Besﬂ éi¥f§1?a%es of our
contsmamsriysrsg)roces;lcelspalrmo bmlnlvm a single band of

"supercoiled” circular DNA. No trace of high nol ecul ar

wei ght (chronbsomal ) DNA or of RNA is detectable in

t hdapledsmi d purified by this nmethod. Exanple 6 This

exanpl e descri bes a plasm d DNA purification
experinent carrTed ORgg A/pDRR i §5dee C ity @fSasehid

Exanpl e 5, starting from 20 m of bacterral culture of

DH5a strains containing plasnid pXL2563. Xfagedref 8 of  cell

pellet is taken up in 1.5 m of 50 nmM glugese, 25 nM
Tris- HCl opH 8 10 oM EDTA I\/clc s carricd gut with

Batsh jysisof 0.2 M NaOH, 198SDS. and neutrali'Zhtion with

Contimiots ly$d with WLRQd@sS! UM acetate, pH 5. The DNA TS then
preC| |tated with 3 m6 of 2-propanol, and the pell et

descebedk@Amals lin 0.5 M of 0.2 M sodium acetate, pH 5,

U. T MNaO and Toaded onto the ol gonucleoilde colum
obt ai ned as described in the above Exanple. Binding,
washi ng of the colum and elution are carried out as

Exaf@hQ | bed in t he above Exanpl e, except for the washing

bUfTE]e column use is aq m]tl-yTrap C(;M]mn all?:txvatgdhwnh NHS (N-hydroxysuccinimide,
Pharmacia) connected to a peristaltic pump (output < 1 ml/min. The specific oligonucleotide used
possesses an NH, group at the 5' end, its sequence is as follows:
5'-GAGGCTTCTTCTTCTTCTTCTTCTT-3' (SEQ ID NO: 1)
The buffers used in this example are the following:
Coupling buffer: 0.2 M NaHCO;, 0.5 M NaCl, pH 8.3.
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respect to NaCl is 0.1M The plasm d obtai ned,

anal ysed by agarose gel el ectrophoresis and ethidi um
whemrzoost ai ni ng, takes the form of a singl e bemEP®HS/010881

"supercoiled” circular DNA. No trace of high nol ecul ar

wei ght (chronosomal) DNA or of RNA is detectable in

the purified plasm d. Digest48n of the plasmd wth a

restriction enzynE gives a single band at the expected

nol ecul ar ht of 3 kil obases. The plasm d contains

a @&Efgfe‘it(éS agolaming O NaGt 8Hécfal ovi rus pronoter,
t hgufien® o: PRl 0&atk, @15 Muich, grase and the

NOIRGUSL SolRpYLL PR LI BEGHCncs (G ML ASER B copin

buffE?f(lBO frh v Binl)Ss t&én @bhed td.@l8 Bglumoatidaéfnfonsp minu@s flrésmiesipérature. The

colu&n ésp\gﬁsggi t#xrlg Wcﬁdﬁsuclqegsrlr%n wi :J}Bé’] mF(rf buf%%rCI ) }Ileln%smqt Fbl{fﬁer B. The
oligbrmklestide 3 thus bﬁurid|cbvm1tljofo tiEcofvivin Frioggh a[ﬁéDNH Snk She witumn is stored at
o~ 9l o jtres of 0.2 M NaCH,
4C%§?§§@?/%$8%g%%§§;%%ﬁkgFmggﬁgmﬁglneutral|zed by addi ng
ondh¢ fOﬂlp‘eingtWngm&hgtsieumrammsleed dfgorycleotide 4817:
5- G%TEEGAEL\W(PA‘AG&A%A@MUK&M@@AGAQ@MGRQGK@G@\&

col um coupl ed he ol i onucleotlde of

GAAGAAEHCLEQ IBARAHT TR er G e D NO

CTT@WCWGWWWCMWT@WWCWW@QBE@@D&O 14)
vaShanQQQE%§|Utlon are carﬁwﬁd out as, describ

t hd"&ho FPpfes: EXheip hebrigi g”ef&ﬁﬁFé“@b§criﬁ@9 t jgigoduce 2
homUgin@hordidpy fimidienvqlerrt(GAa.) b esBQ MYNTR 1 ))ihtattiedeorresponding plasmid, as
d Qétoglnes The sequence of the oligonucleotide used is

esciiedaBPYws: 5' - GAGG CTT CTT CTT CIT CCT CTT CTT- °
( SHG: sdohidce dﬁﬁ)ﬂesp'ﬁhdhsg ol thagotwncﬂybndnkeale)hgmleasie&s &londdHR2 the multiple
d. t
clon%gI Sd{cg):nuc ltag}?ld pBlgégl-a Mag% eaé%ﬁﬁé h%)ﬁtgé g,% ea—lgufw}}lch aames an
ampigiieresistamrce @emed | Tg this snd)fthea)dmnpickgotidemlp Hlya'ldmeddm rhg following manner:
one Pg Bf tﬁése Q\fvo Ql?oﬁucqetohges %}esdfacg’cf to?ﬁ% ﬂ{jﬂi llﬂp& aofﬁnat mfeplzcﬁ‘rﬁ)?ﬂsxqg 50 mM

. ereb ecr eased above
Tris GBI 1k 10 PHEMBEing S 61 GUE 1o se s ST o thop Plgesd at ophdemperatue

so that fhte %n'fﬁeﬁﬂ]re ﬁnijlevltyh TeR n@ Bt tE e @b Bf hjbﬁhfz‘éﬁ $l%oﬁﬁ%ot1des are ligated
an arm containing 6

phosphate t u
witRA0D O ipemid T St g BSITALA o i B i BgmHI and
EcoROinBb @l pospfialigatidh, dnhBqbt fst@fisfarmad infDHS$ rThE ghnstima lofMmixtures

contalning 12 carbo ato Couplin f
e S0 P YD RURTGE B TR SLL B P Sp el R e STt . The
recofhinknt &tbnedl shoald cﬂ@&granm&ncmoﬂxmpﬂ@réhom ohhthia nipdfubrg corftrary to the

pare%;%(Ylasmlcﬂp’BK%+§ &Acﬁ p%rmq?' a-co:% n%atlo % ?r?gcr)rll ! %goﬁcﬁyl%_gli é—gglactosidase.

pos av
Aﬁeanﬁﬁpr%ayaneﬂl df pl@nmbt)bjwfem 6 m]heqsetagy all/\dnmhayedh the disappearance of the Pstl

site % At&fJéHﬁe'gﬁ g’tf‘ g%&u%ﬁ&‘ggﬁ@ ng, 6 sg%d% olps B ll? !n§>1e¥ﬁ1§1 wkight of the

under same con
4485& Ryl band cpghipipgithegnultide elpeipg mg Sneatasg i aﬁ@steci Prbietae fayresponding

plasnﬁ?ﬁarﬂlglgna?bd Baokeer Tﬁmloﬁédas%qhéﬂ@e sV erifitd'8y sequencing using primer -20
uri ne-hono I ne Seﬂuences are construct

ed:
(5 T GG A AARTS 2 (S0 B NS ER! (76 f sabf Misreie. 1982, The puiC
plastfdsAd GM1 361$E-Qeﬂi@d N@sterd Ofor amdrtibi Enuddgdsddis darfd X8edueABinp\vithh synthetic

umversﬂtp%hlgrsé { ene ?9%8 988% fcgr pl'c)smld B‘?&Q (gtratagene 81121mg System, La Jolla CA).

Plasmid pXL2563 is purified according to Wizard Megaprep kit (Promega Corp. Madison, WI)
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Pl asm ds pXL2725 and pXL2726, anal ogous to plasm d

pXL2563, are constructed according to the cloning
W e egys descri bed i n Exanpl e 3, using the fobPdDRPIOGS/010881

ol i gonucl eoti de pairs: 5986: 5 -GATCC(GA) 25GGG " (SEQ

ID NO 22) 5987: 5 -AATTCCC(TC) 25G 1(SEQ ID NO 23)

5981 : 5'-GATCC(GRA) | 7GG 3'49 SEQ | D NO 24) 5982:

5' - AATT(CCT) 17CCG 1(SEQ I D NO 25) The

ol i gonucl eotide pair 5986 and 5987 is used t
acc%p%{ortg%tsupﬁpgg ﬁ?@mﬁﬁﬁ@?% b’g)nscplésmlﬁé)l\ﬁlereparatlon is used in examples
descﬂbé(gjén)\,{m eotides at the BanH and EcoRl sites of pBKS+

D 0 Y5 Bk b S e,

1.1. Cfﬁiﬁﬁdsrowﬁbmﬂﬁbdbﬁtamir@$rﬁkrdidmﬁkg¥25 The sane experi nent al
ondi tions, .as for.the ¢ truction of plasmd pXL2563

The g\"tgerstj‘ésg(g',nsﬂgﬁ%”rglﬁftvntaﬁéheotnll?odvd?ﬁjcI eotide pairs are

ch@nffed:: 23VMalCh0I2M adetue, pi d13eal5.sequences are verified

by hep AThis enabled it to be

segﬁﬁ?r%?%ﬁlgssgneh é%@glgossesses a nodification

r elTa¢ fahemn ig Washed Wbéml eﬂbtsf@qﬂ@nd:éle plasmide@Q nepf pXle2563 and 20 pg of
pBK%SgH@db%ﬁ o%%fef ?)%@ép%ﬁed]tg tkte'cgﬁﬁm aﬁchr‘?l&ﬁ)aﬂet? fo%%g %Qm lemhperature. .

he ol IgOﬂUC eotid

Thefcelrunm rig W@?‘T%I“@t HAI mlc&p b‘\fﬁe't ﬁ athh slidor 5ribgnusaicd %léq'ub butler E. The

plasRld8 afeOdtRleRd ahi@ dillcthé Breﬁp b rm/s aga@ss@ redi 4 ditfidilif Sromide staining. The
t echni e descri

propamo@ BFI m@stmda@ tgf S‘g@}ﬂ] é%%sgﬁlated by measuri'ng their transforming activity on E.
coli.5' - AATGCCTCCTCCTCCTCCTCCTCCT-3 1(SEQ I D NO. 27) is

USSR p, Bkt SRRHRR B PN AeP 2 5% A s sotuion
cont&nmg\@mm'ﬁﬂs(ﬁﬁv&'ﬁf @GeColuBIn Iou(léﬁEQlel moriyCestig@fed bg the OD ratio
at 260° ereng 2%8 { tp s rgr%l fd t%%t gﬂlcg cha%g Enﬁt coR?( l’n%%%? gt]'e]f?is Lr\é/?emoved by

col um é I'ng

There obta iA e corres
this mkthedni ds to be purified according to the techni que
described in Exanple 2, wth the follow ng buffers:
Buffer F. 2 MNad, 0.2 Macetate, pH 4.5. Buffer E:

Exampledr j s-HCl, pH 9, 0.5 nM EDTA. The yi el ds obt ai ned
ar @oaﬁm‘é’o&m ot anuc@ef)&fe (@'M@éT?@ﬁTW@TCTTCTT 3 ﬁEQ ID NO:
respect I vel éx This exanp | ustrates t

D) tod lpq CAbARIRis @Ferrﬁl@d Fl%ﬁegfrppegfn t‘aﬁ’@péep%cf?‘i tge seplings & oligonucleotide is
modmea SERé 5'leRd Witean s dr6lipQinkdde the phésphaeadfitieipate£hychd arnl Béhtaining 6

ort e.use ese e I ment to,. trate .
caroi BOmt (o Siten el el SRaBg 4R gty  gurtted using
the Wiverdg@epaprepkit (Rgorhegn Cotpc iMaglisas 6V1) bevo)ding b eheligpdienisdecommendations.

2621 cont ai ns tt.e containing the 661-bp
Theg%ésn%se% ov'“fxuspl(’ & Stsﬁ ontt er cl oned upstream of the

gelBgffcr(fdleﬂ@CI IOLRdWamtaa@eH%ittwhe Mul and H ndll1l
Si tsﬁﬁrer]éwgldﬁﬂ@@l gﬁ_EIngl c Vector (Promega

smd is constructed usi ng
st ggqggllgnrt lécvmhe wi 6@11 ofipficckiland 196 gl af glasmid pXL2563 diluted in 400 pl

of buffer F are then applied to the column and incubated for 2 hours at room temperature. The column
is washed with 10 ml of buffer F and elution is then carried out with buffer E. The 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. It is also possible to



10

15

20

25

30

The plasm ds pXL2727-1 and pXL2727-2 are constructed

in the follow ng manner: Two m crograns of plasmd
W@ X0a02hosver e |inearized with BamHl ; the enzyneCEB2005/010881

i nactivated by treatment for 10 mn at 65C, at the

sanme tinme, the oligonucl eoti des 6006 and 6008 are

hybri di zed as descri bed for 3the construction of

pl asm d pXL2563. 6006: 5 - GATCT( GAA) 17CTGOAGATCT"

1(SEQ | DNO 29) 6008: - GATCAGATCTCCAEF TTCQ), .. 7A-3

use prgthey plfiqcputisn pf bapis; pdl: rﬂp&m i thust Gagied Auk pith @ ‘ﬁugercqosﬁ@ang 50 mM
bora@d, pmba)ﬁam—t])mds of plasm d pXL2621 and, after

Coube RO 1 e P SEHIELFER HHATER @ 1> no: 1) o

columinak yatisd sutns lefchiBedoini Bampie| 3 oPlasheia ple’llIZﬁ@diszﬁrlﬂedP&iﬂg the Wizard

ite.. I
s L5k A i B A Ll e e
usedon thiseaxarqifi2 82 theJoHoAGAGT CATAAGTGCGCCGACG: S (SEQ | D NO
31 Vi J d J.
Ve LR SR Mt GRE b B o Mi3mpr - der i ved
sysﬁugmﬁ olr M Tmis¢1Gl PHr?, Mmé@@lﬁﬁ& s and sequencing with
SYRh @Jlurﬁn HWaMﬁH %l'\ 61 'omff%r F (ag@ &y ﬂggof%ﬁagml%%ﬂé%‘%r@luted in 400 pl

first clone (pXL2727-1) contains the sequence

of byfias E atedbenpgplief Fﬁe‘ée cofyen aid dnsppted foq opg haur gy roer pmppralire: Hde column
is waREHARAC B0 Rl of GAAANRACLEA) theRea ol it buffeSEQTh@chQm of genomic

[ u such as the one escrlbe 3,
or cgrﬁéloma E g(ﬂ:n Pgﬁpqreesanttlg tleen@asg}lq? W' t@g{r a(éiE)%ter passage 'through the
ollg&uclmﬂ_m E%W%Cﬁ“m@me DNASEQuaAntXidd®y POR ush@ pnmers in the E.

. d. d 2727 j 14 t
coi 43R st o e TSI TGARG oS B BT FOR BB 1 Secrived by
Debuitrk etal.(dndleic AsidORdsy1985r18piBAt-3813): t he correspondi ng

5-CO A P bLR R ARG, ST e NGV B e
and XAV AGCATC ACE 6T CAS GAQ GSSCEGES' (&Ecaytbmd 19)i ng
The §%Gﬁ@1%§dilﬁn%?;7nséss %éegt @?le@ffep Pr&ﬂ l(ﬁlglg)t)lll}héecS) 1.5 mM

| gonu ound to the co
Mg(@; i0ganMciXddt (Phremecian ek 8-t piinérz 20 Himl diafl polymerase (Promega). The
reacﬁ’&ﬁk bdrfon@cfAdind 1 fiedequite: exper| ment is identical to
t he _one descrlbed in Exanple 4, with the foll ow ng
buf PEHIR R fer F: 2 MNaCl, 0.2 Macetate, pH 4.5,
But B@éycles of M sd¢ it95%9C , pH 9, 0.5 MM EDTA. The
purification &éﬁel% CS 29 %wth plasmd pXL2727-1 and
19 %vvlthp 9C The cells used are NIH 3T3 cells,
i nocul at ed ohminwe78tay before the experinent into
24- \(\@ Q%Eure pl ates on the basis of 50,000
cel I's/VEl | The plasmd is diluted in 150 M NaC and
The pinglefebd AN A frtagmnt 1Pofagciairn in IRFER is BEBBEd bX ddcpephectiam 3 % agarose
. | .
gel 1?2‘% J)tsréesé'.ﬁ:e %ﬂﬂb@é%o&%&@# Iirgb%s %&l@é’r\g el?SA)aHth&%%knrf]‘{ﬁ(? g)g reference

m xture is vortex
to aryltrapys genoavRJN A seried from B ¢oliestrain B (Rigae.uef M8Nout  f oet al
calf serumand then added to the cells in the
proportion of 1 ng of DNA per culture well. After two
Xa at 370C, 10 % vol une/ vol une of foetal calf serum
|3 ? gmd dem%eﬂ&sém5 pleénhlsfmge@hmfamatfm i aear4§’saiamﬂrb5ct@tal culture, on
the pre e o 0
the SEcalTed TpPER elen | B S SR a EieEs GBS SRR Gpeiping plasmid

pXLOBG3S edtrifuped) radd the plt ishaudpeaieo i:roioodwlasﬁ:m becgh(cheomagM Tris-HCI,

pH ir &(?n mrlYg frérltge ?QOE&OP 0. de%Q@-? ﬂi;% &é% aE d tHgF %es are dmver’ted to mix, 150 pi

pXL2727-1, purified as descri bed
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in Exanple 8.2, gives transfection yields tw ce as
| arge as those obtained with the sanme plasmd purified
wasiongehe W zard Megaprep kit (Promega Corp. RMOEBD®NS/010881
W). Exanple 12 The foll ow ng exanpl e denonstrates the
purification of pCOR-derived plasm ds using
triple-helix affinity chronmeilography. This technol ogy
has been shown to renove nucl ei c aci dcontanm nants
particularly host genom c DNA and RNA) down fo |evels
of 3t(M1 RPIEEPEcs B, AR He MnAAlse andie HOWHE @HIIER anix. Afir centrifugation,

the GUPEAREL QY r@BVtYedBUNOLSd oftolthd Bi]@)ﬁu@éoflﬂ@ kdl¥m®btain&d as described in
synt hesi zed th Sephacry.

Examﬁér ?ngmgpfﬁaga%ﬁeq ﬁuta"afeéemw%go *{q?f@ dessribadein E¥pmplas, Approximately
1 pd'&t Pldshid @e@b%é'dyﬁ'on&l 3QRQficelniré. r She @inid/ sbtatkdy\ralysed by agarose gel

elecﬁop%orlléfm%%}g c%%tawtgzl{a or{}]le.lte lglﬁ e{a%in% e%ancil' ofh )supercmled" circular

DNAl Ngondealf éigh Irrd)&cul& voaighp {cdcbriobun@al)gPN A bsof RNANk2ieteetalbie imathe plasmid
purilgxre‘:)d.c}%tt%{l R‘é’th&l dehyde groups of the activated matrix by
reauctive amnation in the presence of ascorbic acid
(5 M) as described previously for the coupling of
@rgget(,el ns (Hornsey et al., J. Imunol. Methods, 1986,
3-88). The honopyri i di ne ol i gonucl eot i de used
't orThistreareple deserbepgrrlasmid PN muifieaion arerimem) @rrisd rouf prelgy the same

cond’iﬁ’cﬂ\s 3s ERMPRNS Qalik Glom B rﬁlocmﬂa&%m t@fuye DS aSJﬁQEE contamm plasmid
[ hOﬁDpUI‘I ne sequenc (5

me AGAAAAAAAAGAA
P NG he 16 PplcbsdHeEn UA 1 he n&ﬂf g ﬁ%ﬁlwm 330w - %%lr Pg)s: 10 mM
Emost Eyaie ijakolad phtasiii2cnl(cB0 2 v NeOHEt %ales arﬁaﬁetraTllaaroawh 1.5mlof 3M

rorso s o T D 51 SRR S5 20 47 3 1o S B e o e

up i5 05 TG 0D M Eddived deefite, pBEC0.II NN®aCILdnd . loabbdorft@ the @ligangcleotide column

obta] nreg ﬁsrsrheg%g)e & tghab%gsakgagl}a_cg hq?can% X@%@H lﬂmkar{(} epu%on are carried
out stdiéBﬁ%@d i GORbMEBMPIR, Sxckiib FYr, thp XlagémBbyffsCaR: mlél@rlty&)fw'hlch with

resp%cg @Cﬁe}(@)%ﬁ‘. ét%; J@E% h %g‘g’é‘éﬂ(é %ﬁgpﬁwho@%?’ § %gtr I%hcgesm and ethidium

bromyde pthipiag takes ttheoform obm siagle thamsigel @metmmdégrrmpm epo trace of high

molécﬁﬁ%&%l‘ﬂ%f;hr&ﬂ&%ﬁ?Dﬂw&'O@RQIA% dgt@cctegflé Lk hRifieXFARNiE Digestion of
I asm BKS (pBluescript Il KS + from Stratagene), a

the plagnpgd Wl@eq— re@t@etl%q YA g VEuR mngl@d)a[}g, at the expected molecular weight of 3

kllol!\Hsésr e Plagrhifl %&ﬂilh@@cdsﬂttg&gtalmﬁg b 8ok CFHQM@QF. préthdter, the gene coding

sm ds are ip their. supercoil
for @8%6?56@?"0'3? PORUENg FORARY TR SEHERFe | E‘ M NO: 15) originating
frorrp;hliidnﬁd paLisen Bhersemh llm}’]t(Ma&@t& digl., D89 |c&8:mudg {RipldsimidGs edltured in a

7- htfe fgrarée%er 9 clelaji rg%lte ig tprep%r]gg gﬁm Zﬁ,ﬁﬁraglﬁ oggggf?\ ﬁzl 9e§lgtolls tarjﬁc%n up in 2

litreg ofitSamn i T, m}hQSaﬁ@auM gheoge dha BDTHonwmdicb@tliteeof 0.2 M NaOH, 1 %
IT ol

5 A5 T EVTTACLE: S50 Ly it i JMOEH ore.

diafijtatigmi 4 mls ofelthig é)datw aréy appligd Tioj &/3Ha!, HOrap-WH$ EDmn( gspled to the

ollg«%ugllotﬁg df %@&Eé BQ@G@VT @MT@%@QC@’F&W ey Q@EG XBRENYS, according

chr omat ogr aphy w i pore Gen-Pak columm
to ﬂ‘f’ Wlt]'tﬁ’d ggscglgedap Exanmleo}:hy@fhmglagg slutign arp 6‘“39'5 out p deseribgd in the above
Examgeoveries in the fraction collected are 207 ng for

pXL3296, 196 ng for pXL3179, 192 ng for pXL3579, 139

mg for pXL3678, 97 ny for pXL 3227, and 79 ng for pXL

3397. No plasm d binding could be detected (< 3 ng)

when pBKS is chronat ographed onto this columm. This

i ndicates that oligonucleotide 5 -TTCTTTTTTTTCTT-S

(SEQ I D NO 11) nmkes stable
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triplex structures with the conpl enentary 14-mer
sequence 5' - AAGAAAAAAAAGAA- 3" (SEQ ID NO 10) present
WO 200pLR0g ori g), but not with the closely rel aP@mEP2005/010881
sequence 5' - AGAAAAAAAGGA-3' (SEQ ID NO 8) present in
pBKS. This indicates that the introduction of a single
non-canoni cal triad (T*GC inms2his case) results in a
conpl ete destabilization of the triplex structure.As a
control, no plasmd binding (< 1 ng) was observed when
_Xﬁ'.gmls37.179 i s chromat ographed on a bl ank col um

synhReskmafle deansss hi fus€ bf ¥n iiginli@éotiB® Bekrfnk QREShylkikdd cytosines. The
with jde, By operating this affinity

| eo
SCAYSTEi f‘healegoahc?%ﬁ éisﬁs PHeY¥Eondi t i ons reported here,
5 -GA@G”{keve’f“cm’rMecum’(‘meoﬁmw dms:t' (SFE@NO: TINA was

from2 6 % down % fQr pa .
o 5g88o PR ey oo N ot b SLnat T on By Rbpoe This
olighiéleotile reaables ethsiidopX 12563 %6 tropwrified ufded Gt é}zﬁleﬂlmmsa)f Example 1 with a

bmdpﬁeogﬁ%rfbg qu 3 éﬁg HH{%{ %g‘ 7?% }A{?\’]& tﬁeg?asrﬁgip? hgre yc'decre?.se%

Exanpl e 13 The fol | owi ng exanpl e dem)nst rates the
Exalipfdd i cation of Col El -derived plasm ds using
e-helix affinity chromatography. This technol ogy

haén Bechoshampies thepligpaucirgidecised cnefifiesnitahs pderminal end with an
amideP@Upl 1GMéAol the pHRSHhatd em&nghcan @h&ﬁc&ﬁéﬂnlﬁg\maﬁammﬁso NEEXEHS,. In this

t hat have not been achi eve conventjona
exargig, JhrATY BT FRYR/S ﬁ’ﬁ‘fﬂdﬂ the PAOSP’P%t?)?féQe JfFrMHRL vldglérpughsan arm containing
12 capbbh Bomb: 264, - (nmzpp WRupiig ob theadligelutigaild Ghe piskage tlhaugh m@ column are

RN R ot S s M TR N

oligdsdmeletatdemkﬁxapmdnlﬂe td-iass batdspupikLBide @1e(cBC£B Y yﬁeﬂld R@btained, whereas,
tra BKS, . a . Col El

w1thcther 9 }% o?e)rotall ehcoatgmmg 6 Cf.rb an tomrs tgls ylce}(;dﬁ S o of lhe oxfcrx]er of 7% under the same
condiilidngonucl eotide 5 -TCTTTTTTTCCT-S 1 (SEQ I D NO 9) in

condi tions described in Exanple 9. Plasm d recoveries

in the fraction collected are 175 ng for pBKS and < 1
Examplef%r pXL3296. This indicates that oligonucleotide

5" réfiowidgl TheTEbrdin strﬁt%yQiésQﬂ%@ in BxaffpieS SR} ewd rp'la?rlnﬁl%( carrying

f
structur es W th %he conpl enent ary Hg mer sequence
hompgringrhpmoExpiRidiReAseguences s'encmnrq@d gy pasgibRXLF o pid contains the
sequehtle (GGHA) Wi (BBQ IDNO: Y ard 188 Bladinil KBL 2 whichBdhtane eué&e@ence (GA)s

GA-3') (SEQID NO 34) present in pCOR
(SE ﬁ?g@) i cates that the introduction of a single

no I}Ha@lﬁi’(’ll pxma?lzs hlfd mzom Arlaldgbustth pﬁsnﬁl&ﬁﬁ)ﬂiﬁ&yaré amsthictea According to

bj . t
the %(m Frate Afle xn%e i 3’11;'%1 8? éJSIP%{he ollaw g 8F$0H leolflg% %aétP 1 ed
598&ry @W@A)‘zim3 SYEQ IIENOOIZ)OV\A ng nethod. The wor ki ng
598.;2951 [AA%@E‘C -%ﬁggcghgég%é %5) an Erl enneyer fl ask

cont ai ni ng at a seed rate of 0.2%/v.
598TFh5eGé\tTﬁ§KG\GAh7Q§13 I($F«QtﬂéUOa¥4)220 rpmin a rotary shaker

508At 5' ﬂTrg&f)gcc@kgom;Q][ﬁ N@ 2Bpurs until glucose

exhaust i on. his results in a 200 ml seed cul ture.

The
optlhe alllgoﬂ'él%"F‘@eyPaHf59§?1 andci98Y ifruseq te canspugt trlagmidpXd 726 by cloning the

hg&éa@rd@m Ghe2BamHIAn® EEoR hésWir@BKS+ StFatdgsre (flSﬁlﬁ@B}sQin IL8 Jolla CA),
cultyre is aseptic

Ccr e e se
whilg Bﬁrﬁ%%‘f‘ ﬂfﬁ&gé eSS??e?fﬁ%%% quﬂl?aﬁfesgwﬁﬁon gf‘ m%m%ms The same
expetid@htdlMcdriditidnsS W ol tl&eedusllh&hen of flaskid EXLeje3ame used, and only the

oliggnlillLlE:thi\{ig tpaelgs alilgl &grrlged. Similarly, the cloned sequences are verified by sequencing on the
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aeration and stirring. The pg 2 is naintai ned above
40% of saturation. The culture is harvested whent he
w@bwenz®o$ s consumed after 16 hours. This resuPCBEPW05/010881

about 30 liters of pre-culture. The optical density of
the culture is expected to be A6oo around 2-3. A main
culture is then created in &3second fernmentor. 30

liters of preculture are aseptically transferred to a
fermentor filled with 270 liters of sterilized_ Fnod

plaspridgi (s tepatiidsitioebesseerbbar plasmid BXLATBS BOssa0%0y w%‘)‘waﬂ%@laﬂve to the
expeetéll balubnck:S idlea! dfafe RQueAcdGEA e tRe® 17 AmbY ket i§ GKB?\GA(GGA).S (SEQ
bi gpass. d ucose feeding is started once the initial
IDNQig8 is consuned after about 4 hours. Aeration,
stirring, pq 2 (40%, pH (6.9 0.1), tenperature
E §3Zr]=1§;) and glucose feeding are controlled in order to
XaPRtai n a specific growh rate close to 0.09h \ The
C UlTheipkgonsclendadomfitgetripkelites 36thhhese Sorodpufiee siqngneesTdng soupled to

HlTrgg %(Hun%n’?s ac?or?ﬁ%%ttheﬁ? 1ghe|t cgechgt(JgJe 18?:3%{5;?% a1 -I'I:Eeg?;%%'.*c%@'!bde of sequence
5 AMGCCZKCCITG@TC@B@@T%QTQQT %K%&Q M3Ngerds m@d forvihe mumifipasion Of plasmid

pXLZ?iSl?rfjltﬁee(lllgomu@lreéftﬁi%tofsea-&‘ﬁceb' omass is harvested with a
I sk centrif gr The broth is concentrated 3- to

5-AGTEEITETEECEET G ATE TCRE TSHERR [PUIYQ:78bis weadi forrheyprgification of plasmid
pX1@9i%t i nuously resuspended in 400 liters of sterile S
buffer. This results in about 500 Ilters of

corlif trogilenng fhsishs ebtainsdgpables she cgrresppnding RS ip be purified according
to thS ﬁaﬂﬁ@kld%nsddQ@Eka‘mpW fvan ﬂﬁﬁhllowmnghfférS called a

B A e R 3N ol B % Steaced agai nowi th the.

serBaffatE::rl M(Tnymﬂlch:Q)mSe:ﬂuEﬁ)tred slurry. This results

e hesd 2 el 3 P B BT AR,

ng/L A freezing step is then perforned. The slurry is
fRYi cal ly dispatched into 20-L Fl exboy(tmn) bags
ed to 50% of their capacity) and subsequently
f r dhisrexample Mbystratethey énfloense fof) thenlenett ofaihs tspesain sequence present in the

plasﬂfd%?ﬁeéiuﬂﬁeanlmléld{ esults in a frozen bionass. pDI\lA =
;- supercoiled form> 95 %. A cell

t hdliF Frgorsy é?j‘e; uged: ip Breseraparisrenis do demastiaicabe prtining el thy gompositions of
the inenfi&ds the gbre cd@RGoPnEifdRe(se).! slurry is diluted to 40

a/ pH 8.0 with 100 .mM Tris hydrochl ori
b PP S e BB (S PRiEproRF Ly (CMV)
pron?ot@@lcfn@d uﬁstrlsanu oflehe ga@l ctoatngo‘br lbafeﬁerse an:eﬂel M_luyshcs Hin8HI sites, into the

vectqr epﬁn%tegas eé{or ?%smeﬁa C%@Oé\ﬁeﬁd; syn,b\é’ U@ C? pgasplldnls c?rhstructedt usmg standard
techmnuealokrablembly)kxgg step is then perforned. The cel |

LY 548 b5l ﬂ)&zgé’ﬂf’;{r{d%ﬁ@zﬁ7 zpéﬂéTlUnHch%Hﬁa i #oHB\?q 9191#;‘ r:

Susp e%3|on via an I ne m xer UtIO%

N ﬂia@—m@soaﬂmssm‘s Plagmid upXleA®2 52yere fligkdrizere dvntby_emHI the enzyme was

inacEHRd I b 4Rkt he St AR RGhin S @@C‘ :ﬂ t}ﬁ safé lifd tﬁé»'&lg@&mle-gh@es 6006 and 6008 are
cont | nuous cont act Step to ensure Conple e cel

hybridjagpi 3s ‘&ﬁﬁ‘bﬁ%ﬁéthﬁls‘msﬁ”&ﬁo‘b?fp&éﬂ rﬁxézmA and prot eins.

6ooeThs|actacrbqrtG3,QN) ,@frommclmlej SEQ mmm in-1i netvvit t h2 N
sol ution ille Ssi um acet at e-

6008; Ssbrrd é&“\#%g)gf“&@%@ﬁﬁy %‘Pgdﬁl‘r "chilled agitated

v eSH:‘u@| hybridi£atidsl Griktin@nis Qfonsd latithe OBantl érls Ldft;ﬁasinm b)hIGSZ621 and, after

tran: OW é(glt 1&% #)ﬁ?(}, S{%‘ioa ?rgoglénﬁ %{F rlr%eaﬁﬁe@ lfyp @L matc re tr1c21(<_:‘)r(.1j analysis,
| ysate is then incubated™at 5 30C for 2 to 24 h
wi theut agitation and filtered through a 3.5 mmgrid
filter to renmove the bulk of precipitatednaterial
(fl oe phase) followed by a depth filtration as
polishing filtration step. This results in a clarified
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| ysate, wth a concentration of supercoiled plasmd of

nore than 90% Ani on exchange chromat ography is then
w@enboravesl. The clear |ysate solution is dil utecd/mPions/010881

purified water to a target conductivity value of 50

nS/cm filtered through a double-layer filter (3 nmm

0.8 nmm and | oaded onto an & on- exchange

chr omat ogr aphy col um. A 300- mn coI urm packed vvith

11.0 L Fract ogelé ) TMAE Hi Ca esin
sincgzthe oligpmgrleotidny jntjoducy a Befl sitph dwe F'@&‘?S areysglswed P%d tb%%rl?a“de sequence of

the @6He@ frhghent RIveiRdasidy e l;bhfn@:n(62852 pesd QG TEAT ASGTGCEGEGARG-3' (SEQ

radient of Nadl . The of co nant
1D N 9GP PR ERPDE VG LMot 80 SoHic glasmids an
M13mpTREeGVEd sfdién BINAngettian mMiuthgerisie land eduatkcin wathNgithetic universal primers.

sal utj at about 72 nS/cm This results in an ion
(Ge'?glc?;%%g@)'chr onat ogr aphy el uate having a high

cofTae first atone GpXIE27RT-H)s cinchidNBe séhinerse iGAA odpeaed di liynes. The second
(pxﬁﬁz%%né[?fs 'th'é'sé n%'é% A@%ﬁﬁﬁgol ugﬁcl ! dka gﬁfsé IﬂﬁNO' 32),

ani on” excnang e rormo ra
b ol uetuiRhreane déscrbed b Gxample b Endultchiviceumisduerhe oligonucleotide

5-Gf %@cﬁﬁ%ﬁ@ﬁé‘r@Tﬁﬁb%@ RgQipTAM 1 Nadsetnd punped

roug atrllgaex af finity chromatography col um
qu}hp mﬂ;a,sxg{degx TRTr! 50rTigpm lgor@pqg}h ofctbe aclp@ey(ncigkpﬂAS) The oligonucleotide

descFiBEH MbvY, Wik chtzN%iny 7T113§ea€%CUf %Tbohésp&(aﬂlgmybﬂlmzaﬁbrﬂ@&éﬁbe CTT, can

and cont ai ns 10.0 THAC Se r Q00
henq RO B S Bt o Pkl PRRATET -l Qi agtgpossesses a
hybmhgeﬂqm&d”(cmma@ I M B6T tmwhrﬁ@réhgtmsaaatoame oli gblnhcleotlde bound

4. CO FGE IS e 0
o e T PRI B & R B i & Pl TS

i N Tae éxpegirh@i isadehiical toyheaine deverited nalﬁ)hylpblwultlethh tollowipg auffers:

hi S hydr ophobi ¢ i nteraction

chg{)ﬁfgrt gg?‘g\gﬁ%%fm?o%tfg)v\s“ SAThe el uate of the

af Buffert ¥: EM DedGgpap9s eMIEIA.i s diluted with 3.6

Volﬂwgmg R 159 Oyifflpladmfl MIBFRIMITY SRR L7872,

Tri's I'tration through
fi [The eellstused 4re NI étTé cr-'l§ inoetiasedl et the gax: hyfere gt expgriment into 24-well

cultdy 915@9&9@& Gasis '3? ﬁf (ﬁ)@tcélﬁnvego ITHéTiiﬂas(rﬁld BARLES in3IOmMMNaCl and mixed with
acked wit opea (r) But I-65OS resin

the lippdectapt %@%HS&SGIAOU&)f@tap%//pos@yﬁ chayge M PRgAtve chargesatip equal to 6 is
usedM THe mix@ed i ivbitdked flefOFORIAI thifutssidt fradng teﬂfpeﬂblﬁﬁ,lﬂlllﬁéﬁ)ml’fﬁdm without

n s elu ni um su | T at
e b 6 bl R 511 hE5P o A Qg v Aner
two hoursra. 37‘3@; Ct@Ydiohgnetvolume pf fobl dalf deremiixadidedeant] theaelsiard inaubated for 48
houré 8%9 Cdn ta% IPrcc):sneggS/e;o%l%a}B lolé E@Ef ?{nﬁn(t%ﬁs %r§gv%§%§bgtﬁel w th PBS and the luciferase
actigtyiig mbﬂsged alcord@e tq the priafosol pcscul@slil’romc&admtd?mglezaccorp Madlson WI) on
)2 I Gilified as describ

+ LGhEPIOR 1 SEURLBNES 00 Wikl 5l REEFEN! B s s
in Expmplaf8i2, tgivat Irensfeniarbyiglde ries/ Pnlgres avdhese wbamedwiityihe same plasmid

ifist Rink teMwizAle M g&b@% X (Pr3Re £QEhrh. 31220000, ARY, dependi ng on
pur1t he r?%ésem d si zee hi s( st gp ofrlgdl afi | ﬂﬂgtl on al |l ows

for buffer exchange and concentration is then

gﬁ[efgr med. The eluate of step 12 is concentrated 3- to

t fl filtrat . . .
cuttPs  plvsg P Gemorsig e BRI E] GHORReslg,plsmids usig

tnplahalxt affigity) chigmatography. t Mais clechaelogy disebéed dhowh @ao remove nucleic acid

exchanged by diafiltration at constant volunme with 10

vol unes of saline and adjusted to the target plasmd
concentration with saline. The NVI FGF concentration is

cal cul ated fromthe absorbance at 260 nm of sanpl es of
concentrate. NVIFGF solution is filtered through a 0.2

nm capsul e filter and stored in containers in a cold

roomat 2-8 0C until further processing. This yields a
purified concentrate with a
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pl asm d DNA concentration of supercoiled plasmd is
around 70% 75% 80% 85% 90% 95% and preferably
W@ d%s/0149e8 overal | plasm d recovery with this pPODEB®OF/E10881
at least 35% 40% 45% 50% 55% 60% 65% 70% and
80% wth an average recovery of 60 % Exanple 15 The
met hod of the above Exanpl e ¥onprising an ion-exchange
chromat ography (AEC) step, a triple heI | x affl nity
chromat o raphy step (THAQ), and a hy
contamingni tPaGc A hast %@ﬁoreﬂl@j ﬁ@’sw\édw ‘a '%lséh%&?‘feff}%f:ren achieved
withtoaseiichaRNAnpiogRphahitRssar e conpared with previously |

or AV PBE {EACh e LGS Y et e LY B PR i Botech)
as tHANArdiiaeRedpayf Mmathis. isaphangl $AU000 ik divee bctevamed wits sodiurg @npemiodate (3 mM,
I‘OOI‘E{\GI'IAITPCI‘%I\JI% 1 E{;m Oej 147( soé71 [ acet (tppl)sll {i/ il"%-hltge | Sorﬁuﬂgﬁ etlse %)ulpled through

ese peri AENL 6 Sho
its &-H\IBZ prinkideoiety s aydchyge ggligs ¢f t@mmthp@d mftrig &y |rcﬂmctweeilrminatlon in the
presgrg.?g%k&gic Wi I‘r§ ﬁl&??s (ﬁg ﬁ)aleprgw QorQMh%@%‘ngﬁte nf RH&\-%@y etal, J.

ective re cont a nant s

Immh@lsMetbect@p@%r?év%F&S) aTh,q hemopyipridingyligopuciestidesusest for these experiments

(frorﬁf ﬁﬁrG@ﬁﬁéc oﬁPﬁ@B@{fﬁhj | ‘af seRheAsd TwdlicPN& Jofh@mn%t@@rto a short 14-mer
bi ol ogl Cal mat erl al and contam nants, such pr ot ein

homgpiying FedHeRsei (- W&Mﬁ‘eﬁ%é)@m IR N@a | 10) a&s‘aﬁéﬁ the origin of
replichtlonUbf) d¥1tRs PTOR pl3mAEolbriRP et Al eGehY l’IﬂiErG]b)St]D@ 4, aPpg2-1488). As

AR ELUY i b o6 REBPREPGES G pUEOPY BB o T GRT T TTTTCTT-S

(SEQUD NO: eth. phar maceuti cal |y grade pl asm d DNA, but al so

of hl d d f
CoRE o B o AN 20 o
pXLDINA. (p@DRrF@FeZ éLpr'b'hé(LﬂéTSI’((pGOBfVEGRB b &b, X368 @CORRAER 3.7 kbp),
Lt
pXL{%Qﬁ%béE%T&% 4I m ﬁ)}?&g% ﬁg(?% 5@%18 Py 6% kgﬁ A Al these plasmids are
purlﬁgddbsopmm@ﬂ @hha@gepl@gmagmhstsws ffr@m ¢tlere lrﬂa@p abtam¢Cbms déscribed in
exarﬁ;ﬁlgm Pialidb 'phkgﬂ (ﬂﬂl@ééﬂp@ll% Rbh %@ée'ng’)na CBIES Qi@p%%ﬁsﬁlfa purified

previ ously known mnethod shown Tn Figure 4,
by ukgacersrifugationitiCig it glse ﬁfédlﬁ eé\érﬂlasmrﬂéelmq %sﬁ lrsth%rsm?rqq@?cw 95 %)
topo[«%ﬁ;ﬂl's&a‘ﬁedrlfforﬁxm preparations having nuch | ower am)unts
enonm ¢ DNA, RNA, protein, and endot oxin, in

. aﬁrgsacbflafrﬁ's RO Bmﬁcat)sanweﬂa?ms Ae ofrplasmigt PRA 4 6er2 MNacl
0.2 PIrpoe8siisim adetate (QH 3109 $LIbddell BivLMIw Afe F130\6B/HeonnQflfitity column containing

N K Y AT —

colup@ithrsnethnes clthelsamg buffe, foohd plesntid)is eturedivtithdnd: TrisdC,éx5 mM EDTA

t .
o538 5 G SO S R 07 e G
colugin (Mgriei st al.1BioBharm, 1983.@, 2} DinBlesnafl resQveripd il thiedvapiltin collg®@d are 207
e 13 XM8536, 19 e ForbX1RRTE ‘1’92%{1 &fxi13¥79, ibdpgft*&) 8679 @H}L@for pXL 3227,

cond diafiltration’ of e retenfate romste
aﬂd&%w@ﬂe}é}&é}ﬁb) against 3.0 to 3.5 vol unes of sal i ne

exXoPhifiid bihale QMIMQ&tectJJ‘(<S3 Qtlgf %E}af)lBP(§ is chromatographed onto this
diafiltration step acco ent i nven

coluging This @pdjoptgs ﬁ'ﬁbOI'QR’%“éH%tﬂ?él %WH\TEET gﬁﬁﬁrﬁ#ﬁ% NG altl )smakes stable
tripléd struchdied vkt 86 Sordsibrifentaf $4’-meS sdaE@1qe BDAAGAANAAAAAGAA-3' (SEQ ID

diafiltrati t.eps, appropriate t et Nadl
No:igf st BeAcKlk GHOR Rt "RBBI R SF [ SRS 5-AGAAAMAAAGGA-S
(SEQ 0D 0N B) priesenninpBKSe dihis4Alcareb/that the introduction of a single non-canonical triad

(T*GC in this case) results in a complete destabilization of the triplex structure.
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and 1 mM are obtained. Exanples of plasm d DNA

formul ati ons conpositions are provided in the Table 6
wheloemzosesnd Tabl e 6 Exanple 18 A technical batetr/BP2005/010881

pl asmi d DNA NVI FG-F APl (active pharmaceuti cal

i ngredi ents) named LS06 is manufactured according to

Exanples 13 and 17 with the $§afiltration process step

descri bed in Exanple 17. The el uate is first

diafiltered at around 2 API gai nst__about

volAtrfesnte ngpepaid brndgﬁaﬂl ) ‘raésoemeﬁ gvh?rémqﬁl A Ct}&aglatographed on

a bledikaslulnh anﬁ{és@@&hm trigtBOuivhilad cotfaltienest thhdﬁ?blli gdfiucleotide.
Iltere

pi ent. inal retentatfe was, the
P BRI, PYER R oL ST PR i the level of
contﬁllnﬁlaﬂlonAE?I hobtpddnomi2 HONAVaGs &kdaded dromi. ﬁ‘VchﬁﬁStotlIfI?t Yoefoad preparation of

pXLéZ% l“g]mll &ly[gf% leveli] u{ con{amfna{]%bléﬁl tﬁl@)(\j llS re g&r goﬁrx 8;@2% élown to 0.008 %

for dmtltafaasn ¢TANILR IESthe the s@aplé 19 cmomatograpiieé thosighl the eameDflingjty column.
Product manufacturing. After 90 days at +5C the extent

~of both depurination and open-circularization for all

Exampled3es was hardly detectable (< 0.3 %. After 90 days

at T‘h@%l&xﬂ%@ﬁﬁﬁiﬁé r&@ﬁqb&ﬂat@s”%et B RRE Sf rc!é}ﬂlacfeh%éat b@éhids using
rates of L les were also quite |ow

triplgrbefixy pEARILY 6W°5‘ﬁ‘88fél?ﬁ§n dhis cteqha?lpgyab%heeﬂa%h@gn daw&rw@t pygleic acid

contbm @At (Pasicsbriythosi@nemic BVA BRI RRBNEGW ol 18vel)thal Rhve ot béd} achieved
denmonstrated that the stability profile of plasm d DNA

with\gopyepgonale mg?P%P @945 the formul ation of the
pr esefplexiaffittiitdeDi3 syhtéseded by Iaeupmhg \bﬁhru elsgontcldvtidd having thé sequence

TR ———

the dbowe Ekemplei nat i on and plasm d ni ck| ng rat es for a | ong

per 1 e

Dl\lKlag@‘dI%@}tL 3\% ?ptggthlzg' gh prﬁgfr?%g%eﬁf?t i;)nc(:i a?élg%gfe [ ep({ R\?ew &asmld are
chromategrapheg®a 2 1-8DeplunrS@Htainirgostigomnidotide G5 TUEFEITTTCCT-3' (SEQ ID NO:
9) 1%Hftl%t &E&i@e@ﬁc@{agblgg) tﬁasmév@nés%n \Metfpac{l&) Iollec]t_e7d are 175 ug for

diafiltration process step described in '
PBKBrrad il ygtfer melsi29. r Shis indieptes thetr@laoravlegud@énac’é TABCT-3' (SEQ ID

O/ ) agaedStstaBlROUtipid3 \RLMIIBRS ®fth Dufd eEonﬁpléﬁfbﬁtaFWelZ mer sequence
resultl ng retentate was d| afiltered agai nst_ abo

Géat) REQILIN; Bhpresentya ‘DB SaPut gt Witk HFeVCWa%OSC‘Y related
12- nﬁéa @cﬂ]uéﬂcb tmemAM/wghGa . (§EQIIIDfNO t3er praefédt 1a¢poat Gfﬂustlﬁkilcates that
stora

the JpeRBleton s AP TOBr a4 1 i cpphaley T complee
destabilimagntaf gteitiptexsetietmen | nM and 2mM are obt ai ned. A

stability study was perfornmed on all above cited

sanples stored in 8-nL vials used for Drug Product
Exampleifdact uri ng. Over 150 days at +25C, the pH of the

I t:

gh%?m@e? ﬁQ{él;r% S%Pﬂ%ééd ih Qg%nﬂkﬂ% riﬁfgnﬂ%ﬁﬁﬁsﬁ%g%&%ﬂ&gﬁg nfdthod. The
worlgnggmllfha@amnoyulaedmtq@ Hsle@neyet fask vor\zmlintls 9mpd@y modygn, at a seed rate
of OQ%('ﬁr TRE Etrefi“ s chﬂ@&Qﬁﬁ 2WFan1§Q4otaltyt}ﬁakgle£ lé'?‘* Q‘Fll‘td f?)p alﬁﬂng + 2 hours

ni ck Ing rates at +25C were about . %0 per nont

untilaglyrose exbaysiione al’hwrealét@ &ndl &0 mbyeed Ftrh@reov@e opu@! é@y@/ ofﬁhfeculture is

exp&l@@wge%golagnmmge of LS04 was significantly higher
2.7 ecause of the_si gnlflcantly | owe

. per nmonth) b
P A p s e lr%ﬁqﬂewﬁ thenseraptice Thg seqpsu! tuthSeaSFnﬂeﬂlyrﬁansfe"ed toa
pre- feﬂﬁe@to@éodxa‘ﬁaﬁg ¥@Hosh3 ﬁlbdllll’y td Ensere atsbairatelo$ odmurvo At duftivated under
nmont At. +5

aerafi i GG LR o e ise Loty 507 o urfiony 1aS eslits fp bgyested when

depurinati on and
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ni cking were very |low (below 0.5 % after 200 days;

Fig. 6B). This study denonstrated that the stability
w@embiokwof plasm d DNA NVI FGF i s very stabl e PUBEPI00E010881

at +5C and +25C in the fornul ati ons of the present

invention with very | ow depurination and nicking

rates. The specification shail d be understood in |ight

of the teachings of the references cited within the

speci fication. The enbodi ments within
the %‘B@é‘? 15 COBYITSH 2[5 oA hpwrsani s Tegpdts r"hﬁ‘?oé}h3(bf‘te§rﬂ§<?&’r fHitHtes The optical

dens‘ilﬁofth@cdltﬂi@éﬁﬂ&dp@d?ed&&ge Ahpwbddpat be construed to limt
the scope of .the inv

tion. e skilled artisan

r oA GHLTB SR arﬁ?ﬂ?:irg?rﬂ‘é‘i‘wre roLfFTHah PECYpEe are aseptically
transFEHRd 1P a SGmehtdr\fille &vith 2VE ﬁﬁetsQiﬂ steﬁllided PribdGT atdian so aiddre a seed rate of
abOLE gb‘g&té/a% ghﬁeﬁ‘% t#{gllﬁt, Qaé‘%g op élt )?tc 8? ﬁ bu11|d {s](grﬁeir fq%gstse%llpc}gse feeding is
startadbreee thelinitial cagapi rcaﬁseldedjgftel‘ goet £lmes. Oﬂmrm:bﬁgdtmihg, pax; (4086), pH (6.9 +

I nconsi st o ecificati
0. BRI RIE T Lo T s SRR areisiy Ufin il p majnting gpecific growth
rate Clokeatoi 0A9h & f TWltﬁleflﬁdSrﬁlEtCﬂ:&r htgued hhduss sfdfteding. dtiziresaltoin about 400
liters cbfacglﬁsc:él g’ﬂwr 5 lcgis Sen%sr‘;bg ?‘\?\n C%ngl;ei 1% L p%gt%d tta %e B\Popeotp aﬁ)g ng?(i

ex m Brstsiepryatiqui stet is lper@smen‘ Wihmg rsedlilegeeld harveea clthe biomass is harvested with
a dlﬁ( gén%% aﬂlq b‘?‘&h oJoBc!?—:n 5] 4508 to Qlﬁ'ﬁ"lh té ﬁl@tsbé?'np tulture medium

are to e un erstood as bern

and mmiptﬁquelm rqsnspandpd ;mcg)p diteeseaf sigyilet ebuffen: Mihisabwlis in"about 500 liters of pre-
cmxﬁ%&@fﬁbﬁ&% Bc“pl§§§5 herwi se indicated to the

contrary, € numeri paraneters are approxi mations

and\ Fespng segaratiop etadi itg pﬂfv@neds hehidheds calied pr speqentration step.  After
resuﬁﬁh%?l';’hoh‘lg§§1 @(Qlt A snet%ﬂ*@b’ the&np Eﬁﬁﬁ%sskﬁxgam Wﬁﬁ‘ 1heAStepatr'B§r to yield

ver | eas not as an attenpt to limt the

concgmtqdémoﬁhksﬁesvlﬁen alrut 60-$fbliters obysnedband preepteptedispirry. DCW =150

+3osg¢pp@%gﬁdeQ£j0@|+@,mggach nuneri cal paraneter shoul d
be construed in |light of the nunber of significant

di di freczin dtepiithampsiorsish dthe gluap i sspiraldy digsfceadinto 20-L Flexboy™

bagsQHNET 9568 of 1heir Eh&H) arddBbstfleMy Rdzeh £258°'+ PRI MEh@ downstream
series of elenents’is to be understood to refer to

processiagy Thip eeprdiqdn 4 fozembiomessi IINA THEQ & 68 Rigfl) ;edpareoilechiermy £5 % -

W |Al cdiBRAERY ﬁ@p is Ql{entb@rf&me@ ﬁ'FRe okl BEg@'aﬂa »Uacrh‘n@@ up'd F08€ @nd the cell
than routine eri ment at | %%Fﬁau | ent s

to the
shurry iedihuged go o HhpEh B0 TS hiv e.dbaef FBEe 20 M glucose and

the $165cBLibh isFeke B BAMD VRl BT § P0& deiiRAMerd Q11NGsi Thls results in thawed
enconpassed by the following clains. One o Skl in

biomapgslygpyt PHaROEDNZ on the contents of any of the

r efT%ﬁSé}Stﬁés Q‘Burﬁ@@mﬂt& ugf%f(ﬁflﬁgetqlstst@p herein and each
ref erence or. docunent is |ncorﬁorated into this

doAinkling ysis stegrip fier Peiformed I relbbyy's sigByigeupprised of pumping the

dilute@tdNi sagpehdiont Vigar iafliag ﬁnli}(éﬁwﬁlli a SOQIHARADS N RAGH 38 6hM SDS (solutlon S2),
llherg n shal | chan e the meg g m;‘Iﬁny termor congc
follogisd By 12 ORGP AHeEFPi 1A atcr?f & yBieamdRt confieeys é?f”&?"éﬁ%%és to ensure
comple@ celDigsisraratdsnansative lof g@Smi‘c e Akand \wheelgpe Tav solitiab loflyted cells is mixed
m-llr\cljegvr%lt}g%oltztlﬁoéu %Sbf fte g@legc Issd n? l l 9a\{\é %Iﬂlaa g écc%cu{;% dfore collection in a
chillekpgifated vEyse. e“b‘tarnpdleem afrmmpneSB fresultsernbbejprnemasom of @genomic DNA,
d not be taken as a limtation of the

mmb?g%g%gﬁgg§§ent of the invention. VW CLAIM 1. A stable

pl dshyiate fiioniigeari@rmedmextg dhe osnrelézed iysate isahgprinaubated a4 5 £ 3°C for 2

Phasfbd a Atk Al hRLetSPS. Y tnird Brid YRGS rdindvE the Ml &' precipi
t02|s presegM&ot a céncéntrat?og 5?Q?ess tﬁ an ZWtho precipitated

mai ntain the pH of said conposition between 6 and 9,

and the conposition conprises predom nantly

supercoi |l ed form of plasm d DNA
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2. The conposition according to claim1, wherein the

plasm d DNA is stable at tenperatures around 40C to
WQ@306028908 The conposition accordi ng to any onePOI/EP1v65/010881

precedi ng clains, wherein the plasmd DNA is stable

for several nonths, 1 year, 2 years, 3 years, 4,

years, 5 years, and up to 1(8ears. 4. The conposition

according to any one of the preceding clains, wherein

mat%ln(tﬂﬁg phag_e) yglg}ved !@'S%,%ta%gf'lllga:glgé, ésg}rogghﬂgg fﬁgegxg];l gtizp 5%%5;@5 in a clarified
1ysaé0wmeﬂroﬁce3qﬁatwﬁ af sup@tilet! Plainfld Omyre &afh 90%. The

osition according, to any e of .th recedi o .
g TIPSR G457 ws00TSt. 07 BPRA FaAoayon s diued wit
purlﬁéd)se&ﬁ t€ b EaEget edndyphisisynvathe (DRSO nﬁ/cmTﬁBerethhmmgln 4 dauble-layer filter (3 pm-
ac)::TgrdqoSa:H%i éngor agnz% d)ggg%p%gg cnreomp {ogr%%& c%gl(r)nﬁln% @ Pm column aacked with
11.095Bactoget® AMAE I Cep (Mioesn tMmk, #D%3306. 50 uewi ITédclear lysate is loaded
ontocl]hg 8 larqd:éiht% 1£ g t%dalii]ﬂgda %ac? 1ent -gh ﬁaélo %\‘j&%ﬁﬁ &ﬂ:ontammants
ne o

according to any ceding clalns erelrn

boundnte thﬁeq@mnrm Plbtﬁd Hith amagkﬁqﬁ'glorl at thoutglemplemgand VA glpgmid is eluted

thhpaqiiadrg’d'iﬁtlbn a&xbo&h’@ R Ohist ik RRs AGR Wn@k&ﬁnée%h@ﬂ%to@ﬁ&xycéﬁuate having
preced |nq claims, wherein the buffer is present

a h‘@ “@B‘i‘?&%‘?? aknlsmdPNAy to 2nM 9. The conposition

ac qfstis rf&lotwad 3P Vriglee afihityt blﬁorﬂit@éi@;ﬂi\b/ ngrh@l Riaf® frotIRS &iidh exchange
t he buffe esen

cent b
chrosipei ol S e D abt B RS thazgleith Syt GHLsGRm scetae (o
4.2)tch@aiping ¢.8 M NaClahépurped wheargk IaImﬁlé'xeafﬁnitfyfcﬁlroma’&grlapl@'%l’mtnnIe[junllbrated
w1th25é) C@O[gs%é%rrn%%etée Cf-f 4, é)e(%?lta{nﬂngrhplﬁderg}:ﬁlgél r]%'ae ((::c}'fuemnC %%8 3 Irrtl {noJJ ameter and
contbihe 100fIf ef TchmeelmryﬂTMl $r1@00cgeh ¢Amersizri Bwscbetcvse@rsc@'&hm\/NJ) The
colu qs JvHiMed ut?o?)rmoﬁ)' M\/P E]od %e I—lt QS?@%ta@xﬁﬁ ?fM NaCl and
it

prece ng c al s, ‘Wher el prese
NV]{:FC(FO‘FI clted reithi 9A no¥! Tals GH 94)0)9%1%41“1![80 5'Il’m4 Wfpoﬂ"ﬁ mnlts in a triplex

afﬁrf'i’t'%t Q%ﬁ#hﬁ@'aﬁ? eftté iy Mlgﬂ ;h&mw &neairRtbnC! @i M5, wherein

fer Solutionis present in a concentration so
as 4 &Yﬁfﬁpffﬂb@ interastion [ghepmatographyt stepufolleWon She eluate of the affinity

chmﬁfaﬂs@ﬁw doﬁl’r\mh@ﬁﬂ\ﬁ&ﬁwﬁl 26 aBdm& & al%lua&psm WRdn@hohiutd sulfate in Tris
ue

of these
(pH @8@6@?&‘%%@%&%?%5 8 fﬂﬁgf thsirep ‘Stlﬂaéie‘b?‘é%éﬂ’ﬂh?j‘m 2 hydrophobic
mter@d:t@h I’EBLunM/f(ﬂlﬁﬁibt& Idmanﬂﬂyf)ﬁcﬁéd @Dlh 910i D Bf ﬂ'SydjiéeEl@eBtltyl-d’SOQ resin (TosoH
to mal

cor, SR G Sl Do B SABE I PBI-h Gt haH OO & st  sbout 240
mS/ap pndXViBGE is\elutdd with Sntherdum euifatecat 2@ tlS/cot Thiessults in an HIC eluate
R d the plasm d DNA has depurination and
ﬁee\éﬂelég%g rates of |ess than 5% per year when stored at '
ar dynatding Q€ agprefeiresis empodiamens % futherndiafiltatigh estepsis cpedermad. Standard,
omﬁl{e&ﬁﬂg a%%?&ggaéiﬁatloﬁ%teﬁgl mﬁ%hn‘idbf%%%@%ﬁis rﬂ)%c&sg ALY diRE o standard

rece al ns ereln ffer SO,|U tion
techpigugs rkég‘é'h!“ the ag- éd?ﬁ?f@?ﬂdr%‘tﬂl'ﬁfﬁlog dnethed tip digfiltraion; ysingpe yirafiltration

menm‘rans %@lng QIBKdcalat QBigR! RO 1irnd 0P80 IeER ﬁxﬂ)o@ruépendmg on the
. approxi mately +/- 0.3 fromone or both

p]aslnrﬁiesgé ’Qﬁq fiepoof diafiltration allows for buffer exchange and concentratlon is then performed.

The eluate of step 12 is concentrated 3- to 4-fold by tangential flow filtration (membrane cut-off, 30

kDa) to a target concentration of about 2.5 to 3.0 mg/mL and the concentrate is buffer exchanged by

diafiltration at constant volume with 10 volumes of saline and adjusted to the target plasmid

concentration with saline. The NV1FGF concentration is calculated from the absorbance at 260 nm of



10

15

20

25

30

16. The conposition according to any one of the

precedi ng clainms, wherein the buffer solution is
wEe@serHo0$ N a concentration so as to mai ntai n PCEEPHH0D610881

said fornulation or conposition between 6.7 and 8.0,

or approximately +/- 0.3 fromone or both of these

val ues, and the plasm d DNA $tas depurination and

ni cking rates of |ess than 2% per year when stored at

around +4C and_] ess than 2% per nonth when store

at ,
samplesofnepneeptsee. NV FGEﬁeluewa dutered diougd o4 .uﬁ*gcapsﬂeaﬁgser&ﬁg stored in
cont@inerk ita PU1€ ERM 49 Q-8 AhIMBurt Brotdsking. h'Bhli)yliEIﬁieﬁ pGr@fiedtcofiventrate with a

S sent in a oncen .SO_as f o
plasisfa B4R FoRspiiosof BReror i<t SANBRHE RO b idar B0 bt 0% bsts, and
preferaldy 99%%0. ”Emmve:rxli pltmnﬁﬂ yecavery WitlBthis ipentess fxecat daast 36486, 45%, 50%, 55%,

ot o he conmpositi ccording to any one
6OA’OE§)/S’G7O/ %98%/ Wlthar}avera © e(\:/f)r\ferlyé)?%b (?he buffer solution

is present |n a concentration so as to maintain the pH

of 5@@1“ 18 Mul ation or conposition between 7.0 and

proxi mately +/- 0.3 fromone or both of

t heTéle mgHipg, efsthe alredle Expanpl eogwiigingnAomexshangp ohirpmaipgrainhy 4AHC) step, a

tripl@ineHd Qﬁinﬁ)atc%mﬁiggrgﬁsstéph@'@w B a M?ﬁ{)phmg th%hﬁfoggplﬁx step (HIC)

ar oun +4C and less than 1% per when store
resully B alorﬁzrwﬁed algsmthé‘IAe @Wﬁ%i%%%&e@é AaVithgPrevdouakrknge methods.

Thlsorfewt HE@hJANRS B&kh REmFdred tmpreva Rhdwnt M@ bihEhas $@&LkKdI iD Blasmid DNA

ri.ses Tris or i ne an id chosen from
PrepgaBpT JRG T SE bveh smoie SepomErNRRRRE. Sreievs 260 hfaiprin. This i
refldor8 & F@rre 6 CI)he@:l’tQﬁeph&h\@ sllnmf th&rAEC) AHAT uad mpfmidte la@iirprisingly higher

pun? ?,?.éo% Pﬁegg otmﬁgrﬁnn wi nseoglo n% ; In% g{eegzlgrglb Il%ons orSI 0 eﬁl\'h & eerlerrr]loval of all

contdmingrtsreCembinagion Qf théFe stegsrpadvide aadsadsynrgy m/ta'm:sto?r effigasiy df separation of
| | .

el DRRAE Al AU AL o8 RN SRR B o

and génemisUPN Aras wsl] m’r $psn cip@lar Fﬂh@nlé dnp@stlmi thnsyaergistickitery cerabination, ie.,

AEGTMaABRSIC oiccérblﬁg 95 e(ﬁce ‘Me@&t GhRheBR ér}dﬁlg] bt 8[9{/'95 ' o%kaﬂg hfghly purified

sal 1 ne _exci pi ent . The conposition accord g
phargagquii¢ally gragp glewmid Q% @hﬁlﬁm@n@x%ﬁlw ohhighly men ﬁzw supercoiled, of
mord thn SOARERI §090) 05 AGRPMSeMhnt WLl BRA. Wherein Nadl is
present in a concentration between 100 and 200nM and
preferably around 150nM 25. The conposition according
Ex @ my one of the preceding clains, wherei n t he
gr 21'31 hggl\lgr {Sléc’ ﬂ%{x lé%nﬁ%rwﬁclg%gggrr&egémoa-e ge cgromatography step, a
triple bem(aﬁﬁmty olropatographs istep, aad p)h)amm«ibld:)m@mmmgr@hjo st for the preparation of
ol Utd W l.ution | kN .
hlgh? Ty purifi ? ?lafrw@ﬁfl\g% Efeltplgrgté%t cgll;n?ﬁe% tlé ev1 6%125%‘%? %E&O#Sh &s shown in
Figus¢ dbthe nfemomaaqordl@n@emamm®s ifvergion ammtimglwlf@ﬂtsuip pINA preparations
[
avﬁkg%qg}:( lo%gr anfourits %phe%o Q?Iﬁr}\r s tr&giﬁpﬁglﬁééog&gp %E 'ra%%@gf the sub
PPMp AfsP.cas S@o\muﬁ thnre|4sthp poseshof theprasealgRveatien shewpmproduct quality obtained
atupteiibgcient to preserve plasmd DNA with at |east 80%
of supercoiled plasm d DNA at tenperature of around
+40C up to at |east around 4 years.28. A stable
Exaplpfstyi d DNA conposi tion conprising a plasm d DNA and a
buffer . sol uti n,th buffrsol tion is . .
o dLE iR 3B RO B TA S ProRLeefhpting the fllowing
conditicms:rbufferDdiAtepiatahd fhe greyr b wert ued tedeckrmine kie bept cankiionsofbr:
| ess than 5% per year to 5% per nonth when stored at
around +40C to up to +250C. 29. A stable plasm d DNA
sal i ne conposition conprising a plasmd DNA and a
buf fer sol ution,
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wherein the buffer solution is present in a
concentration sufficient to preserve plasmd DNA in
wa @abhzoodor m at | east 80% of supercoil ed pl asnmpc/BDr0RE010881
40C to 250C for a prolonged period of time. 30. A
stabl e plasm d DNA conposition conprising a plasmd
DNA and a buffer solution, werein the buffer solution
is present in a concentration sufficient to preserve
asmid DNA in stable format |east 80% of su ercgbmﬂj
ii) pI asfﬁ%talaﬁw%ﬂ%@%mz%@oﬂaﬁVabmebofé@ W ArFECh3 NaCl, pH

7.4 (hivged@fPAgiahd ON according to any one of clains 26 to

30 furth | t
iv) cOr?ﬁ%érfnt ?%ﬁﬁg@r@ﬂj}l tllr;]?g ? 81%313%{%%? XCI %Rgz{)] é'lpchvez(ﬁ%p E)a?%a'ﬂg 3.0 to 3.5
in a concentration

volugks ofizhleretexdigieMaiGio mMiNa@il).i s pr esent
rably .around Cg@/l .
acco CFI n%to the preseth mventl?n eff c§? %extenswely

betﬁ\{e aﬂema%ve glag\{trato ngTsM and ol ef
remdz\@s 3Zun0mhelr gilfatet drd EDES mxdin{DN&y i slsdm ghiegueptitte fhig dliafiitration steps,
applgie AR RS ShdefiBhio R0 O3R0Tla B 1o oA Bt 400

eser 'asm a
and danc%‘F pbtelnect: Gupmplesi ofcplaspicePRIA] fognudationy Pempssitiensrast proyifled in the
TabRledeFlydan@NA; combi ning said purified sanple of plasmd

DNA and a buffer solution in a concentration of up to
2mnM sufficient to maintain the pH of the resulting
conposi tion between 6 and 9; and storing the plasnd

abled  The net hod accor di ng to cl ai m 34, vvherei n the
p! acm d r\l\‘y_\‘ ON0LA crinar oA A

r\nf a1l N At
\“Se R RN EAV | T LA YA %Y L OUUlT 1 bu H' UAITTI U

DNA. 36. The accor di ng‘:‘ﬂagccinﬁ‘né‘r{rﬁﬁloé‘cedl ng cl ai ns

34 %&qe535, Yer-et n t+he—buffer—soelution Al

lLanct =y r\om

concentrati o 38 4asih@nail Nt@ dailgopH |of Agtwegﬁmace utical
conposition petween 6.2 anpd 8.5 or appr|oxi natlegrgdient -
0.3 fromone| or both of these values.37. The nethod

Agwooiudisplgate o| cl ai 116, wherei n<dpd pl asm d DNA | gM

preserved _at

fenperatures

around +40C t

0 +250C with

depEPTAat i on

nonth to les

and AiudKki ng 1

s than 5% per

at es<odiM ess
year 38 The

t han 5% e
net hod

accorti ng to

wherein the

any ¥mMhe pi

uffer sol utid

ecedr“ﬁg‘ﬂ\él ai n

hn_i. S nrpcpnt

5 34 td4gpM

Ln a

condehlratio

Pnnpnci tion

n solésmMo mai

nt ai {4 Mé pH

etween 6.7 at

of sai ¢>4mM

loximately +/-

0.3 from one or both of these val ues. 39. The nethod
Exafipleqigai m 38, wherein the plasmd DNA is preserved at

tenperatures around +40C to +250C with depurination

and nicking rates of |l ess than 2% per nonth to | ess

t hante2iqabbatahedrplassid. DITAGNWGITO{PI((ﬁctﬂe @Mrﬁihdegtldabmglreylents) named

LSOE e anufagtnﬁ%d Fgcg%?n(jgltg Exa 'T§ ar:lzj’cf‘r 1 7t w1th3t%é dl\l\ﬁ? tatlon rProces% step described in
U er So (S In conce

Example i Thezlvatetih ’érsp¢+hfdfere9 at zdownd ﬁpngﬂll /rmh abetlsxvébmt B @_ltamed of buffer
I antZ éﬁe Teﬁﬁﬂl’g {e%e\ba\é lef’ltﬁxgd amsé' i!rb ugﬁﬁomp Q)?I sfiné %g&lﬂ)i&g The final

I m4 ereint ? asm reserve

retenttaerpies ten fikssedihsugla 0200 fier apbatisigdiio @afmlo i HgtfinglnAPL (pH 7.24)

was@tGQdmeP ésggot{l@{te-g%oﬁntli BB sahltRurih o per m)nt h to |ess
than 1% per year The net hod according to any

of 4 ﬁlﬁ%b"lél‘ B @efé‘r"&“ﬂ%‘ BEAPIEHOfAB06 fpeer & Rurehelas GPHEAPD as wel

as i S-nAdeRE Ustd for THIE PRIIIA trhABfa&liringD Alfer QmMysébB +5% €he extent of both
nmet hod according to %I aj m 4 wher buf f e

depuziggiog apg,opgn eﬁﬂ%ﬁti"a qr gl samp %M}B@ay gﬁtﬁﬁta le (< 0. 3 %) Xﬁer 90 days at

+25°C the depurination and the open-circularization rates of LS06 samples were also quite low. The

depurination and open-circularization rates calculated from this study were <1 % per month (Fig 8).



10

15

20

25

30

and ImM 44. The nmethod according to claim43, wherein
the buffer is added in a concentration of |ess than
wd edvb/0ZB08 The net hod according to claim43, wWheCEEP200$1€10881

buffer is added in a concentration between 250nM and

ImMM 46. The nethod according to claim45, wherein the
buffer is added in a concentélati on of about 40QuM 47.
The nmethod according to the preceding clainms 34 to 46,
wherein a saline excipient is further added t

s pGRIHEa o P SED PTGl OF P N AV BEGE Biery stable inthe

fomﬁlllaatr)]mﬁl?ef prwlaﬁﬁﬂegtédnhﬂleﬁeai thysH z@hﬁﬂs B ridiitaih St a?hﬁhd 74% 7.3 Mhis clearly
net hodq of cl. , erein the i s .added in. a. .
cemSHRE et b DR s O o Lot SO T S gl and plasmid
nickingoatesdorl8aig\ieribdof tihieart A*O0d accordi ng to any one of

the preceding clains 34 to 49, wherein highly purified

pl asmi d DNA or a pharmaceutical grade plasnmd DNA is
Exagplgidned with the buffer solution. 51. A nethod of

pr %ﬁi&pé’ Sip el?égg(? :Bé\g\ %F%ﬁ d@D&&R'e %hgrﬁ{a@éumch él’% 1éng?$ﬂamed LS04,

LSOé,t L$P6¢ éﬁ@ﬂe rand 4T85 oYereu @a@t@acﬁ@@uqccgg@g ftoyd xgrgmg rl3| with the diafiltration
proc@BrﬁeB %cascﬁm ERdnfiE 1 P8R ﬁfuht@ gva@ﬁﬂ“&bﬁl{e?éa a® %Mdez e} AP}j/ml against

| asm inin gt urif I’I’E?r | asm
abotriA <R o btfffeéll 2 g tr?sahm&ﬁ%ffn&tquw@a qde%ga@maa?qt gnvolumes of
sallde%xcﬁﬁl@ﬁ EMHe fink) rée®AOWSNhdndllleRD tlﬁkfugh 892 (inh@ifer 24d\djusidto 1 mg/ml for

stqring the asm Co tion at a tenp
sorige S b VB0l ETIR BN FE ROPhbGoG B EP T (T Ho il Trs

condoMifatiom baws&ha Bive alfdcm'rmi Wetohtaﬁuéd |A&aﬂi11t38§i%y0f/as$blr|ﬂ&me®bﬂ &hbove cited

ompesi t at a tenperature
sam B 410 B2ttt it e ERTRPS R “compr s no:
pr épar 150glaps g t23°Ci thel pHafrHeelasmhiddD T&A wordpdSidéns didndgidatiectaply change,

as sﬁsogllﬁul? Fligvl.rl]rt: mﬁ%lﬁ%ﬂf ﬁ‘ &L%r ép@& ggrqf 8% m t86 lghjg)g*ti urlntrs]) aa’{’ter 203 days.

erein t : ution I's prese
corfeesnit baithed hutd&S0hebn depurimagion and nieking rated af 1°¢ Mvere about 1.0 % per

monm ﬁl%rgpgea%m‘éﬁlw&iértdéﬁrbnﬂmeao\kﬁ WBE@E Uftfe (ﬁfJurHthlJnorate of LSO4 was

A net hod preserving plasmd
SIgns’tcyblwév&hsrr (Fh7viie tPpr Tenth)dseauseatigbeorignifispeiycloveral off this rﬁPél batch (> 0.4

unit BINK). TRe Ackih@idie®t Emlsﬁghﬂﬂ lo¥er Bart @smeamawneat@tz 44 peOmonth).
about 25C for gever al nont

orrprl Sl n arl n
purAtF 55 e Al Bl sol fonRma e HebIec R T 74 (B Fe Lt dFpEigation and
mckﬁ@mkeexe@ﬂowl(t&m a5 2Nfeca0d daysbmgfear) sol uti on vvner ein

buffer soI [ nt n
o R e BT s APRE A PR v s
overamb emB?Caihdl r25°6f inulie foonwdbiont ofAbCpresedt inentiert Wwold vef low depurination
andl]gl teEng plasmid DNA in a stable formw th at |east
0% o Supercoiled plasmid DNA in a liquid conposition
at The spnifiestian shauldofe understoodaib dight of 5@ teaghingseafdheaieferences cited within
%P&ﬁ&ﬁocp Cﬁ@ﬁ‘l‘b& gnts thlﬁﬁ) e sg% Jvlio%cjxf] %ﬂﬁl?zltl%r gf embodlments of

I ni ng asm d
the ippgatienrasd ah%'lﬁifﬁbé‘?e @G‘WGPCI t@rl\lmmhersem Otf He nnyemtfoer T bemkme# aitisan readily

recan%zdé’ [tRS Shtiny IotheP eRRBUGREMS A6 leAIMPRLNERN thRliANAGbnZ SAI b iic@tions and

an
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.



10

15

storing the plasm d DNA conposition at a tenperature

of up to about 25"C.55. The nethod according to any
wo@o®ent9sed ains 5 1 to 54, wherein the plasnm d BXEEP®05/010881

preserved at tenperatures around +40C to about +250C

wi th depurination and nicking rates of |ess than 5%

per month to | ess than 5% pei2 year. 56. The net hod

according to any one of claims 5 1 to 55, wherein a

sal.ine excipient is further added to the plaspm.d DN\ X

corpifst (RIS pndicpied bt HERPHcBBFGT My Feies o ggredients, reaction
condmﬁ.ﬁ €4nd sbTortts adel N\ tiRXgPpedifi@SN, llx&lLN&@ claifa§. ard Rebdreidesitbod as being
n157 wher e esent

oL P8 SUB! BeR eets Akt P o e conrr,

the auntaiod phbx@etdts &8 app@oﬁmabins?al}fd asyrivaty [iendingpen theadesired properties
soug(%J atg %ﬂ)ﬂ X?ﬁ i Sqqgstﬁn 19veﬁt?cfnl n;ﬁqleﬁl\&e ape\éstogﬁ noI z!.naa{ttg;%pt%é limit the
applaxetgrof |tmgiopton@bfanqmvaglts totthy wope afitles cp.mms.madl rmlwi'caé; parameter should

o Bl Y b e R PG b oy e,

at Unlese ﬂthewa&eumélcmd ube tesmalsb uftasté guecedingrgr jesigsngf elemepts is to be
unde?;t&ﬂ t9f‘efér¥§ ERE i&henBinGIRRSidsSt rIﬂ&se si(lﬁ&i il Ghet dREwifl %cloémze or be able to

hrough (a) a nmeans for turbulent flowto rapid F

ascegale BHNE RAFBPTE e BLiNG TXACTinesBrion meny %qwg(@levty (95 speei %embodlmems of
the AREhtIOR Hesdrite daini OSuch GiVdntsl 4rO Witdn@edORI Bl dncdnipatid by M@ following
a mxture formed in (a) wthout substantial agitation,
Mherein the mxture formed in (a) flows fromthe neans
f 010nk Wf $kill @niie drl cAmrelyndnahd dvaten® aﬁ&yfoﬁ the Ireférentay orfdbmments referred to
here%gagl ogcthlarg §%lé(|b no(ﬁfdgcé ; Berls ?n%nnﬁ Ifat%% grg this c}o%uerrée ?Eys relference in its entirety.
Howmrumtlmng int the refidraricel oedacniperitaiteéared o {idsgin fshadivwhmggeftha)manmg of any

term J}GCOH%B{%F&@&II aéHnQ@Tn tHs Qi\élcdnf«lzeg S@Qp g?eﬂ&g arlcgkt)a\ﬁlggﬁtp% Rell as the

knowldgecavpilable to anpef §klépn cslﬁe arh wontdtablgw sgbinges and pametidngjipdghe specific

embBchﬁerRL asBiuld @Mns Orhe %&ﬁrﬂﬁ’% c!md spe@@imhﬂbd?ﬂerﬁﬁh&edoﬁ&éufl bifefdid not be
plasm d DNA and a buffer solution in a concentration

takep s 3 finitagorpefithessgpreior pxdent ofithe IR¥ENHPMI n t he pH of t he
resulting conposition between 6 and 9, and - storing
the plasm d DNA conposition at a tenperature of up to
about 25C. 62. A nethod of preparing a stable plasmd
DNA conposition at a tenperature of up to about 25C,
conprising: - a step of lysing cells conprising
flomng the cells through (a) a nmeans for turbul ent
flowto rapidly mx a cell suspension with a solution
that lyses cells; and (b) a neans for lamnar flow to
permt incubating a mxture formed in (a) w thout
substantial agitation, wherein the mxture fornmed in
(a) flows fromthe neans for turbulent flow into the
nmeans for lamnar flow, and optionally further
conprising (c) a nmeans for adding a second sol ution
that neutralizes the lysing solution, the mxture
i ncubated in (b) flowng fromthe neans for |am nar
flowinto the nmeans for adding a second sol ution, so
as to release plasnmds DNA fromthe cells; - one step
of chromat ography for purifying the plasm d DNA so
rel eased; - conbining said purified plasm d DNA and a
buffer solution in a concentration up to 2nM

clai
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sufficient to maintain the pH of the resulting
conposition between 6.2 and 8.5 or approximately +/-
w@®2®8602008 one or both of these val ues; and - SPOI/EPI05/010881
the plasm d DNA conposition at a tenperature of up to
about 25C. 63. A nethod of preparing a stable plasmd
DNA conposition at a tenperagure of up to about 25C,
conprising: - a step of lysing cells conprising
flow ng the cells through (a) a nmeans for turbul ent
f1 OMECA-AI¥pi dly mix a cell suspension with a solution
that lyses cells; and (b) a neans for lamnar flow to
perm t |ncubat|ng a mxture formed in (a) wthout
1. Asiihie elapmiPNAdiqpigdistomge comprositipmeantpaising & plasneid DBYAngs ajbyffer solution,

whefef tHe! lﬁﬁ‘fir fid prdehh g Er%ﬁb%ntﬁa‘%n &yl et 2000 inBih@int A€ pH of said
nmeans | am nar flow, and optionally further

ComposiHSR| @W@n Ccand 29, pach Ale $FFPOS{HRN FRINPAISSS cRrgomInagtly, pypsrsoiled form of
phgﬁmmNneutrallzes the lysing solution, the mxture
i ncubated in (b) flowng fromthe neans for |am nar
flow into the neans for adding a second solution, so
2. TAS cdnfpokiabreasadipl &S tlhids 1, DMeretn thérpladitid ONA &; stableCdd @engpe@fures around
fc? 5(;@romatography for purlfylng the plasm d DNA so
eased - combining said purified plasm d DNA and a
buf f er solutlon in a concentration up to 2mV
t : r
3. Tﬁéjcf,ofn{ g%:l?(?loaﬁ&gdln%r%9 8&7&1'{% ﬁg& gﬁ%%lggnsb\?}gelﬂx% {1‘%}? g;llasmld DNA is stable
for seve?sal fmonths,d ryearcd yelatst hyeafs, 4, bieasse 5 yedrs gt upde 40 yeasst or i ng
the plasm d DNA conposition at a tenperature of up to
about 25C. 64. A nmethod of preparing a stable plasmd.
4. TrnRMPBTHRISPoFBRe 18 enaone Ohbe PEPIing clims pyherein HislasmA is stable at
arouR@ B9 foSdedal months AtyRRr, Dlcaksy $ i daeh, £,8kdrS 560400 §bdrd15 years and up to 20
flowng the cells through (a) a neans for turbul ent
Yearf ow to rapidly mix a cell suspension with a solution
that lyses cells; and (b) a nmeans for Ianinar flom1to
ermti cubat n m xt ure.forned 0
> Tg’u b°§{“8?ﬁﬂ [ ac&"dﬁ’ g% P S oRpéf dih P’teﬁeg‘“ﬁ] "s(i‘i"zﬂ? °f“<5’F‘ af fpast 80% of
supefa@)led draivsedfcircutartplasmidelds. f or turbulent flow into the
means for lam nar flow, and optionally further
conprising (c) a neans for adding a second sol ution
6. Thedx@mppstisnragdordingsto tuhyeonke pEthe gresading clamms, cantpeising arownde0%, around 85%,
arou#‘n{i‘I §(51>J9 aa&&ﬂd b A»,(aha axfolJMr rl)tg)rJ tﬁ%ﬁ’/p&‘ sﬂFe%a)geJ & 1Js<9ﬁ!u@§!£r form plasmid
ow into the nmeans for adding a second solution, so
DNA4s to rel ease plasmids DNA fromthe cells; - one step
of chromat ography for purifying the plasnld DNA so
rel eased; - conbining said purjified plasnid DNA and a

 ThAOBPLSBIEOTRE T AMSnE S 6 RSP TEGRTp MPerein g depiination and nicking

rated B¢ REsahaAS Y4 peempithof t he resul ting conposition between
7.0 and 7.5, or approximately +/- 0.3 fromone or both

of these values, and - storing the plasm d DNA
8. Th® g®bitioroftcatling td eryp@ie aff theeprakding clhims abldndin HeGuffeSis present in a
cmﬁEW%ﬁ&?&ﬂg @ﬁprdlng to any one of clainms 6 1 to 64,

wner el n uffer solution is present in a

concentration of |less than 2mM 66. The net hod

f [ 6

0. TR FRLIG L BB 9B B TR AR e rer BT fted 8 fresen in o
concgptratipp betwges 2mi\and 1mM.
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67. The nethod according to any one of clains 6 1 to
66, wherein the buffer solution is added to reach a
waeoemveeznat i on of around 250 mMto | ess than | pPdVI/EP20051@10881
pl asm d DNA conposition. 68. A nmethod of preparing a
stabl e plasm d DNA conposition at a tenperature of up
to about 25C, conprising: - @& step of lysing cells
conprising flowing the cells through (a) a neans for
turbulent flow to rapidly mx a cell suspension with a
10. by sompatitiqnpseordipg @sanaf ong gf the, prgecdipg clpimse éﬁl?gremhe Pullsy Raresent in a
condeh®@atioh of IpRiEhtimMICcubating a m xture fornmed in (a)
wi t hout substantial agitation, wherein the m xture
formed in (a) flows fromthe nmeans for turbulent flow
11. The @ntphﬁnmmmdlﬁ@ro dngohéaff thé preveding rethirhy) twiherdial theybuffer is present in a
a neans for adding a second

furthe
commn?m?nﬂmwgh ébneu %ﬁ%zes the lysing solution, the
m xt ure i ncubat ed |n (b) flowing fromthe neans for

12. ig{'aﬁgﬁBSlédnségcdé&h z ogggigtﬁe F%ée%ﬁ%%ﬁa%@#gé%qgﬂbuffer is present in a
CON@@W&@?Ofﬁ©Wé0@@ép of chronatography for purifying the

pl asm d DNA so rel eased; - conbining said purified

pl asm d DNA and a buffer solution wherein the buffer o
13. sBieiompesitiog assasdip,ito any one ob thegneceding Shaimss whereia the, pyffer solution is
preséiiM a ancén&&tﬁontsb a@tolnﬂﬁﬁﬂtan@fhe @Hto\ﬁ@a@@foaﬁlﬂm\ﬂnaﬁ donhﬂli%mrﬂ&@lween 6.2 and

@yeferabl% ? E $£ the plasm d DNA
8.5 IoRpBEmAER A4t Ho %‘?Fr?éP%f artaessFalYfs t o about 25C. 69.
The net hod accordlng to any one of clains 6 1 to 68,
E‘f;leecr:%pgm ac08r i gs:tlz)(fa:n Iﬁgent?tb hgf%ggc} eﬁglg'gde e(g?laltlhe be\{ffgr solution is
present & avddgntrativarse antotnivdntgmihe pB of xaid fmrrematlom&r Nm@osxtﬂrﬁbetween 6.2 and

r
s I GRSy 2203 0P oS LD AN PR s o
and pickihg rasds| of less thand%1LBOwedr when sifiee ammd+4§@: ewt k&ssntgart %6 per month
wheB W¥re@RErhd 629Ems 6 1 to 71, wherein the lysis
solution 1s a solution contalnlng a |lysis agent
sel ected fromthe group consisting of an alkali, a

15. @R EdngRKition @d@or‘afn%eimaﬁ SR Uie!% apre@E@ngaﬂalﬁﬁZMﬁ@elﬁ’&heabuffer solution is
m xture thereof % he methaod according to an

presgft i coneRatrafion sp 55 t? Znauwdxé}hé PH of paid 'f?Fﬁ‘éi‘HOB obfwgog}/on between 6.7 and
8.0, prédppiokiaftely#/008 fromtond &rasth oPtheseGhluesTat Ogr aphy step
i ncl udi ng ani on exchange chromat ography, triplex
affinity chromatography, or hydrophobic interaction
16. The mmiosig’orapduyr:dinyto amhendref the greoédingy caims,/Bhersih aliechufifer solution is
preséd? frhas c%)%getng'%tio? E%J gintg ?ﬁg{ﬁ@@;g ﬁf‘g’ﬁ% “%%o%ﬁ&lﬁ%nﬁr !:osr%%g)lgpn l%?ween 6.7 and
8.0, DNspppusimiatelic it DJrirom7de ofbash fthése dalwfs, mdahermlismlct DN@Hes depurination
and ﬁﬁ %Ha?ésrbg lé?] fhaff E% er Ré/aq WQ(E ggtje& aﬂ J}B aiglt’é QfY less than 2% fper month
togra %y e net accor |ng to any one
‘WWEN@Wﬁﬁ“%deF @5, mhereln the plasmid DNA is purified
through a 3-step chronatography process conprising
ani on exchange chromat ography, triplex affinity
17. Jhe d:ﬁﬁ?(gﬁlfoaﬂﬁv)ldl%ﬂ) w(ﬂng ﬁﬁgﬁl gfecp(mx% Flaimys; wherein ‘the buffer solution is
pres&t Erﬂd‘faild eafraph Yo 8L Walma?a the gl oogagmffnmﬂ% Bh%rrl’@hh@%eﬁween 7.0 and
according,t one o ns to erein the
7.5, 94 arpgrtox‘&}?gg'rfg't @g?’% 2% %@P'%'S?Wﬁsa VRS eceded by a |ysate

filtration.
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78. The nethod according to any one of clains 6 1 to

77, wherein the first chromatography perforned is
w@emeozioos by fl occul ate renoval . 79. The met hoRICT/EP2005/010881

according to any one of clainms 6 1 to 78, wherein the

| ast chromat ography steps is followed by a step of

diafiltration and/ or buffer &xchange.80. The nethod

according to any one of claims 6 1 to 79, mherein t he

rior step of flocculate renoval is perforne

18. %b% @WS‘E‘%*‘@B‘I"W&% Y KPS Afgthe Pregeding f‘P‘F‘FeWheéﬂﬂ ﬂteh%‘lisg pelution is
presént Qﬁ@&dﬂcefntrhﬁdh@& hsptB mathlain %\?\EHWEMQ)I’@@&%@% EinploSiti@iBetween 7.0 and

one of  cl to 80 rein the filtr
75, 8¢ @a@‘mmﬁ?@? AT G0 o0 bo at eseppes Bpes %bb‘%mas depurination
and hiRkigg ratssaf US thir 1% e yeae twhell staree at stoir@ £40C aindy/lessnt®ar0f% per month
1, wherein the diafiltration step

‘wwegﬁﬁggzyﬁﬁdggeéfolIOMAng steps: harvesting the

solution fromthe |ast chromatography step; performng
f 0 P28 [ fler:

19. él‘"hé fcgﬁﬁaglsgior? acc!ot‘c{l%qg) Qﬁy §n% ? ?I (p)ér%]&g%- cl%(gl}lggr}?g{&“sg? buffer solution
compmes:dm)dr risi cmrh@ms @hd abhaid Elpsenclom p@trmgrﬁgldtdu@ Wdak atid; (b) Hepes and a
fer GERLE Biskepn and for stabilizing the pH of the

Stro%{%la rp(‘egdsilmﬁ)‘H tDI\IA Formul ation. 83. The nethod
according to any one of claims 6 1 to 82, further

20. cmm%rh siﬁGn ch%t*cﬁr% Ebf ars_/t &’fe' bfetht Ipirécaﬁﬁg @lﬁbmsf %éwlhache ®Bffer solution
and filling of via t.he i ed

comprises ;&rlwg, mneﬁ(&h”p&lﬁ/rbﬂ?l? P?lngrBr%lma&d,bﬁw/%g{cache ar Hﬁpes/sodlum
hydiokige.nmet hod of claim 83. 85. The vial according to
claim 84, wherein the purified plasmd DNA is a
pl asm d designated NVI FGF which is a pCOR plasm d
21. Tercoppasgioaaccexipigesaiy@ne cfassgtdedingeigiod, wigrdirothe buffer is@ris.|
gene. 86. The vial according to claim85 for use in
the treatnment of peripheral |inb ischem a, including
22. Percoppasitiah a@pidngit@iny dns eftbepré¢dddi@pclaims Fykbpr camgrigmg & satimgl excipient.
linb ischema (CLI). 87. The nethod according to any
one of claims 6 1 to 83 wherein the chronatography
23. Bieepopasiiian pesording te daion23) whsrein Whp saling pxsipientiie hla%lr ot ei ns,
denat ured genom ¢ DNA, RNA, proteins,
ol i gori bonucl eoti des, ol i go-deoxyri bonucl eoti des,
24. ThasreomRPsiPn FceRsding tormgim 23 d Whereip B@E&@d’é‘t‘ﬁﬁr‘ﬁ geancerggtionrhiween 100
and DEIMGn@ freRFBiynghuh®1Bmm.one of claims 6 1 to 83,
wher ei n chromat ography steps are performed on solid
support is any organic, inorganic or conposite
25. Thtodinpaition padomirg, to smypcelé oPhE PieSediig chuiims, Ppaéreid She pSdsinidaDNA is highly
'PQ{ Qpr%natqg{gﬁ 3 a 6ﬁ|ons which is derivatized
PUMAE AR S5 S (ar K e 2§ %%o % Al kanes, al kenes, al kynes,
arenes or other nDIecuIes that confer a hydr ophobi c
26. ggs?%ﬁe&}lagﬁ%o‘ 121?11\2 mg&n@g E%néﬁgglg I%ﬁ,srﬁ@:ﬁn%@/t? hﬁd aotghggfn& tidh,"Vherein the
bufferosepitios @sprasenthleraawgmtretmmﬂlffmenaw prmmd@@mlct: BifiAnig stable form at
tempeRRHE I arQfhd +3Eupa0mResI tion according to claim 89,
wherein the therapeutlc gene is a mammal i an gene. 91.
The conposition according to claim89 as DNA vacci ne.

27. Qgtablyﬁﬁsﬁlﬂm EdnhpfREiti G S pebing a bRsHil amg& 81 Buff@Psofiion, wherein the
Suc ene t her

m d- based .t her apy, a .
b”ffgfosﬁE‘B%‘? iPEEENS Lt b P 2oy Saﬁweah Rypert Bl P‘\B’ows*% af Iggst 80% of
super®ited plasthidBNA@tteMperittire af dreuid +afC gt atled3bdiound 4aedrsral

body by therapy. GCO3001B- PCT- SEQ LI STI NG SEQUENCE
LI STI NG
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<110> CENTELI ON <120> STABLE LI QUI D FORMULATI ONS OF
PLASM D DNA <130> GC03001B- PCT <150> PCT/ EP2004/ 011437
WEABEmP4- 09- 17 <150> PCT/ EP2006/ 006213 <151PCT/EP2005/010881
2005- 04-19 <160> 34 <170> Patentln version 3.2 <210> 1
<211> 25 <212> DNA <213> Artificial <220> <223>
Synthetic Aigonucl eotide <4680> 1 gaggcttctt
cttcttcttc ttctt 25 <210> 2 <211> 19 <212> DNA <213>
Artificial <220> <223> Synthetic oligonuc] eotide <400>
28. A sighlg gleamig AN Y w&g@a&cmrl&lz&eﬂlaﬁmgﬁ%aw tutgpsolusigpy wherein the

| bufferzsdidtiort¥s Iptebdn€ n?d conekdPation 2ekfciervYdpraghe (l9i dIONA Gl Aepuiiation and

<400> 3 aaggagagga a aa 19 <210> 4
nicking rates of less tggn % gegr yea% 9095"/9 %é% month when stored at around +4°C to up to +25°C.

29. A stable plasmid DNA saline composition comprising a plasmid DNA and a buffer solution,
wherein the buffer solution is present in a concentration sufficient to preserve plasmid DNA in stable

form at least 80% of supercoiled plasmid DNA at 4°C to 25°C for a prolonged period of time. -

30. A stable plasmid DNA composition comprising a plasmid DNA and a buffer solution, wherein the
buffer solution is present in a concentration sufficient to preserve plasmid DNA in stable form at least

80% of supercoiled plasmid DNA at 4°C to 25°C for up to 20 months.
31. The composition according to any one of claims 26 to 30 further comprising a saline excipient.

32. The composition according to claim 31, wherein the saline excipient is NaCl which is present in a

concentration between 100 and 200mM, and preferably around 150mM.

33. The composition according to any one of claims 26 to 32, wherein the plasmid DNA is highly
purified or is a pharmaceutical grade plasmid DNA.

34. A method of preserving plasmid DNA in a stable form in a composition comprising:
preparing a purified sample of plasmid DNA;
combining said purified sample of plasmid DNA and a buffer solution in a concentration of up
to 2mM sufficient to maintain the pH of the resulting composition between 6 and 9; and

storing the plasmid DNA.

35. The method according to claim 34, wherein the plasmid DNA contains at least 80% supercoiled
plasmid DNA.

36. The method according to the preceding claims 34 and 35, wherein the buffer solution is present in a
concentration so as to maintain the pH of said composition between 6.2 and 8.5 or approximately +/-

0.3 from one or both of these values.



<211> 19 <212> DNA <213> Artificial <220> <223>
Synt heti ¢ ol i gonucl eotide <400> 4 ttggtgtggt gggtgggtt
wd 006840988 5 <211> 19GC03001B- PCT- SEQ LI STI NG r1/RP20Di# 0881
<213> Artificial <220> <223> Synthetic oligonucl eotide
<400> 5 cttcccgaag ggagaaagg 19 <210> 6 <211> 19 <212>
DNA <213> Artificial <220> <€¥23> Synthetic
ol i gonucl eoti de <400> 6 gaagggcttc cctctttcc 19 <210>
7 <211> 13 <212> DNA <213> A«tlflglal <220> <223>
37. Byringtend;aecosfing 9 claim ébr wheesindthe plasmid PR is prrgeryed st ¢empgratures around

+4°CRd HQ5 Brithdbpurindtfonadd Rickib¥NAtes of less than 5% per month to less than 5% per year.

38. The method according to any of the preceding claims 34 to 37, wherein the buffer solution is
5 present in a concentration so as to maintain the pH of said composition between 6.7 and 8.0 or

approximately +/- 0.3 from one or both of these values.

39. The method of claim 38, \‘Vherein the plasmid DNA is preserved at temperatures around +4°C to
+25°C with depurination and nicking rates of less than 2% per month to less than 2% per year.

10
40. The method of according to any one of the preceding claims 34 to 39, wherein the buffer solution is
present in a concentration so as, tovmaintain the pH of sai,d composition between 7.0 and 7.5,

approximately +/- 0.3.

15 -41. The method .55cording to claim 40, wherein the plasmid DNA is preserved at temperatures around

+4°C to +25°C with depurination and nicking rates of less than 1% per month to less than 1% per year.

42. The method according to any one of the preceding claims 34 to 41, wherein the buffer is added in a

concentration of up to 2mM.

20

43. The method according to claim 42, wherein the buffer is added in a concentration of between 2mM

and ImM.

44. The method according to claim 43, wherein the buffer is added in a concentration of less than 1mM.
25

45. The method according to claim 43, wherein the buffer is added in a concentration between 250uM

and ImM.

46. The method according to claim 45, wherein the buffer is added in a concentration of about 400uM.
30

47. The method according to the preceding claims 34 to 46, wherein a saline excipient is further added

to the plasmid DNA and buffer solution.

48. The method of claim 47, wherein the saline excipient is NaCl.
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<213> Artificial <220> <223> Synthetic oligonucl eotide
<400> 8 agaaaaaaag ga 12 <210> 9 <211> 12 <212> DNA
we28m2908 i fici al <220> <223> Synt hetic ol i gonect/gp1o0sie10881
<400> 9 tcetttttttc ct 12 <210> 10 <211> 14 <212> DNA
<213> Artificial <220> <223> Synthetic oligonucl eotide
<400> 10 aagaaaaaaa agaa 14@&303001B- PCT- SEQ LI STI NG
<210> 11 <211> 14 <212> DNA <213> Artificial <220>
<223> Synthetic nucl eotide <400> 11 ttcttttttt tctt 14
<210> 12 <211> 17 <212> DNA <213> Artificial <220
49. The method of claim 48, wherein the NaCl is added in a concentration between 100 and 200mM,

and preferably around 150mM.

50. The method according to any one of the preceding claims 34 to 49, wherein highly purlﬁed plasmid
DNA or a pharmaceutical grade plasmid DNA is combined with the buffer solution.

51. A method of preserving plasmid DNA in a stable form with at least 80% of supercoiled plasmid
DNA in a liquid composition at a temperature of up to about 25°C for several months, comprising:
preparing a purified sample of plasmid DNA;
combining the purified sample of plasmid DNA and a buffer solution wherein the buffer
solution is present in a concentration of less than 2mM; and

storing the plasmid DNA composition at a temperature of up to about 25°C.

52. A method of preserving plasmid DNA in a stable form with at least 80% of supercoiled plasmid
DNA in a liquid composition at a temperature of up to about 25°C for several months, comprising:
preparing a purified sample of plasmid DNA;
combining the purified sample of plasmid DNA and a buffer solution wherein the buffer
solution is present in a concentration between 1 and 2mM; and

storing the plasmid DNA composition at a temperature of up to about 25°C.

53. A method of preserving plasmid DNA in a stable form with at least 80% of supercoiled plasmid -
DNA in a liquid composition at a temperature of up to about 25°C for several months, comprising:
preparing a purified sample of plasmid DNA;
combining the purified sample of plasmid DNA and a buffer solution wherein the buffer
solution is present in a concentration of up to ImM; and

storing the plasmid DNA composition at a temperature of up to about 25°C.

54. A method of preserving plasmid DNA in a stable form with at least 80% of supercoiled plasmid
DNA in a liquid composition at a temperature of up to about 25°C for several months, comprising:
preparing a purified sample of plasmid DNA;
combining the purified sample of plasmid DNA and a buffer solution wherein the buffer
solution is present in a concentration between around 250 uM to 1mM; and

storing the plasmid DNA composition at a temperature of up to about 25°C.
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<223> Synthetic oligonucl eoti de <400> 12 aaaaaaggga
ataaggg 17 <210> 13 <211> 58 <212> DNA <213>

waedobh2wdal <220> <223> Synt heti ¢ ol i gonucl eot PUEERDOD10881
13 gat ccgaaga agaagaagaa gaagaagaag aagaagaaga
agaagaagaa gaagaagg 58 <210> 14 <211> 58 <212> DNA
<213> Artificial <220 <223>%ynt heti c ol i gonucl eoti de
<400> 14 aattccttct tcttcttctt cttcttcttc ttcttcttct
tcttcttctt cttcttcg 58 <210> 15 <211> 51 <212> DNA
<213> Artificial <220> <223> Synthetic oligonucl eotide

55. fﬂ@&&h&ﬁacg&aﬁgl&g 906%?, IRERA a0 ?g aag@a@&@ mag?%mag preserved at
aa aa > > < > < >
emRTF EPON A58 BHISOHe ‘ﬂéwdlew;@ejlm &9 B8 3R Of less than 5% per

montiytb 1d3€thin £ pér yeggonucl eoti de <400> 16

56. The method according to any one of claims 51 to 55, wherein a saline excipient is further added to

the plasmid DNA composition.
57. The method according to claim 56, wherein the saline excipient is NaCl.

58. The method according to claim 57, wherein NaCl is present in a concentration between 100 and
200mM, and preferably around 150mM.

59. A stable plasmid DNA composition obtained by the method defined in any one of claims 34 to 58.

60. The stable plasmid DNA composition according to claim 59, wherein the plasmid DNA is highly

purified or of pharmaceutical grade.

61. A method of preparing a stable plasmid DNA composition at a temperature of up to about 25°C,
comprising:

- a step of lysing cells comprising flowing the cells through (a) a means for 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,
s0 as to release plasmids DNA from the cells;

- one step of chromatography for purifying the plasmid DNA so released;

- combining said purified plasmid DNA and a buffer solution in a concentration of up to 2mM
sufficient to maintain the pH of the resulting composition between 6 and 9, and

- storing the plasmid DNA composition at a temperature of up to about 25°C.
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t gaccggcag caaaatg 17 <210> 17 <211> 27 <212> DNA
<213> Artificial <220> <223> Synthetic oligonucl eotide
WE2@6/629008 ccgaatt ct g gggaccaaag cagtttc 27 <21BcI/EB2005/010881
<211> 27 <212> DNA <213> Artificial <220> <223>
Synt heti c ol i gonucl eoti de <400> 18 ccaagcttca
ctgttcacga cgggtgt 27 <210> 7O <211> 25 <212> DNA
<213> Artificial <220> <223> 5-nethyl cyt osi ne <400> 19
gaggcttctt cttcttcttc ttctt 25 <210> 20 <211> 48 <212>
62. PnActhod af-preparing 3 gtable pl@g@h@g@ggpowqﬁ@tt?rﬁperature of up to about 25°C,

comPisigonucl eoti de <400> 20 ggaggaggag gaggaggagg
aggaa%ge%%g ?ysglg %gl%ac%r%grgsirggafgogv%gggtﬂe f:‘reé?ls ?hzrgl(l)gi (g)la means for 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;

- one step of chromatography for purifying the plasmid DNA so released;

- combining said purified plasmid DNA and a buffer solution in a concentration up to 2mM
sufficient to maintain the pH of the resulting composition between 6.2 and 8.5 or approximately +/- 0.3
from one or both of these values; and

- storing the plasmid DNA composition at a temperature of up to about 25°C.

63. A method of preparing a stable plasmid DNA composition at a temperature of up to about 25°C,
comprising: '

- a step of lysing cells comprising flowing the cells through (a) a means for 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;

- one step of chromatography for purifying the plasmid DNA so released;

- combining said purified plasmid DNA and a buffer solution in a concentration up to 2mM
sufficient to maintain the pH of the resulting composition between 6.7 and 8.0 or approximately +/- 0.3
from one or both of these values; and

- storing the plasmid DNA composition at a temperature of up to about 25°C.

64. A method of preparing a stable plasmid DNA composition at a temperature of up to about 25°C,
comprising:
- a step of lysing cells comprising flowing the cells through (a) a means for turbulent flow to

rapidly mix a cell suspension with a solution that lyses cells; and (b) a means for laminar flow to permit
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<211> 50 <212> DNA <213> Artificial <220> <223>

Synt hetic oligonucl eoti de <400> 21 gagagagaga
wW@apagzyesja gagagagaga gagagagaga gagagagaga SPECHERIIN5/010881

22 <211> 58GC03001B- PCT- SEQ LI STI NG <212> DNA <213>

Artifi cial <220> <223> Synthetic oligonucl eotide

<400> 22 gat ccgagag agagagagadl agagagagag agagagagag

agagagagag agagaggg 58 <210> 23 <211> 58 <212> DNA

<213> Artificial <220> <223> Synthetic ol igonucl eotide
incubiftf 2 Istuse fYBEL I PeaE bRl pEERT pEret Lt EVEWE formed in (2
flowst fedng kit @éan€ tesrt @tb@gnﬁﬁo\ﬁ 3O xhel theand ]far>la5181aﬁ m&>adal\lébuonauy further

<213> Qrtlflc <220> < é thet gonucl ) .
comBTRE (53 Mz b@dgﬁ‘é =25 AU Y dbtaes '585%&8‘555 © mixture
incubgrehing BIOftpay IO thg tnedid feldfinafovw<idfolthe ﬁ&m?&%&dlﬂ@second solution,
so as to release plasmids DNA from the cells;

- one step of chromatography for purifying the plasmid DNA so released;

- combining said purified plasmid DNA and a buffer solution in a concentration up to 2mM that
maintains the pH of the resulting composition between 7.0 and 7.5, or approximately +/- 0.3 from one
or both of these values, and

- storing the plasmid DNA composition at a temperature of up to about 25°C.

65. The method according to any one of claims 61 to 64, wherein the buffer solution is present in a

concentration of less than 2mM.

66. The method according to any one of claims 61 to 65, wherein the buffer solution is present in a

concentration of around 1 to 2mM.

67. The method according to any one of claims 61 to 66, wherein the buffer solution is added to reach a

concentration of around 250 uM to less than 1mM in the plasmid DNA composition.

68. A method of preparing a stable plasmid DNA composition at a temperature of up to about 25°C,
comprising:

- a step of lysing cells comprising flowing the cells through (a) a means for 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 (¢) 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;

- one step of chromatography for purifying the plasmid DNA so released;

- combining said purified plasmid DNA and a buffer solution wherein the buffer solution is
present in a concentration of less than 2mM, or less than 1mM, or between 250uM and 1mM, and
preferably 400uM; and

- storing the plasmid DNA composition at a temperature of up to about 25°C.
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<213> Artificial <220> <223> Synthetic oligonucl eotide
<400> 25 aattcctcct cctcctcctcec ctcecctcectcec tcctcectcct

W@ 2106/0299¢% ¢ ctcctccg 58 <210> 26 <211> 50 <212pCIDRER005/010881
<213> Artificial <220> <223> Synthetic oligonucl eotide

<400> 26 ggagaggagg aggaggagga ggaggaggag gaggaggagg
aggaggagga 50 <210> 27 <211>725 <212> DNA <213>
Artificial <220> <223> Synthetic ol igonucl eoti de <400>
27 aatgcctcct cctcectecte ctecct 25GC03001B- PCT- SEQ
LI STI NG <210> 28 <211> 26 <212> DNA <213> Arti ficial
69. TheAh¥thod 22chedify 1dtahe biieCof @laings81 U6 b& Gitiefbth st exdiBient is further added to

t ﬁk&t ctctctctect ctctct 26 <210> 29 <211> 66
the Q%Tg‘ﬂ’ OWPOHION ALt ficial <220>
70. The method according to claim 69, wherein the saline excipient is NaCl.

71. The method according to claim 70, wherein NaCl is present in a concentration between 100 and

200mM, and preferably around 150mM.

72. The method according to any one of claims 61 to 71, 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.

73. The method according to any one of claims 61 to 72, wherein the plasmid DNA is purified through
at least one chromatography step including anion exchange chromatography, triplex affinity

chromatography, or hydrophobic interaction chromatography.

74. The method of claim 73, wherein the step of anion exchange chromatography is combined with a

step triple helix chromatography for plasmid DNA purification.

75. The method of claim 74 further comprising a step of hydrophobic interaction chromatography.

76. The method according to any one of claims 61 to 75, wherein the plasmid DNA is purified through
a 3-step chromatography process comprising anion exchange chromatography, triplex affinity

chromatography, and hydrophobic interaction chromatography occur in that order.

77. The method according to any one of claims 61 to 76, wherein the first chromatography performed is

preceded by a lysate filtration.

78. The method according to any one of claims 61 to 77, wherein the first chromatography performed is

preceded by flocculate removal.

79. The method according to any one of claims 61 to 78, wherein the last chromatography steps is

followed by a step of diafiltration and/or buffer exchange.
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81. The method according to any one of claims 61 to 80, wherein the diafiltration step for reaching

appropriate salt, buffer and pH target values

82. The method according to any one of claims 61 to 81, wherein the diafiltration step comprising the
following steps:

harvesting the solution from the last chromatography step;

performing a first diafiltration step against Tris/NaCl buffer;

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.

83. The method according to any one of claims 61 to 82, further comprising a step of sterile filtration,

formulation and filling of vials with the purified plasmid DNA.
84. A vial of highly purified plasmid DNA obtained by the method of claim 83.

85. The vial according to claim 84, wherein the purified plasmid DNA is a plasmid designated
NVI1FGF which is a pCOR plasmid carrying an expression cassette encoding for the FGF-1 gene.

86. The vial according to claim 85 for use in the treatment of peripheral limb ischemia, including

peripheral arterial disease (PAOD or PAD) and critical limb ischemia (CLI).

87. The method according to any one of claims 61 to 83 wherein the chromatography steps enable the
removal of impurities such proteins, denatured genomic DNA, RNA, proteins, oligoribonucleotides,

oligo-deoxyribonucleotides, denatured plasmid DNA and lipopolysaccharides.

88. The method according to any one of claims 61 to 83, 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.
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89. The composition according to any one of claims 1 to 33, wherein the plasmid DNA comprises a

therapeutic and/or an immunogen coding sequence.
90. The composition according to claim 89, wherein the therapeutic gene is a mammalian gene.
91. The composition according to claim 89 as DNA vaccine.

92. The composition according to claim 89 or 90 as plasmid-based therapy, such as gene therapy.

" 93. The composition according to any one of claims 1 to 33 for use in a method of treatment of the

human or animal body by therapy.
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